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Note the following details of the code protection feature on Microchip devices:

» Microchip products meet the specification contained in their particular Microchip Data Sheet.

* Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the intended

manner and under normal conditions.

» There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our knowledge,
require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data Sheets. Most likely, the

person doing so is engaged in theft of intellectual property.

» Microchip is willing to work with the customer who is concerned about the integrity of their code.

» Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not mean that

we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our products.
Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts allow unauthorized
access to your software or other copyrighted work, you may have a right to sue for relief under that Act.

Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility
to ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR WARRANTIES
OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN
OR ORAL, STATUTORY OR OTHERWISE, RELATED TO
THE INFORMATION, INCLUDING BUT NOT LIMITED TO ITS
CONDITION, QUALITY, PERFORMANCE, MERCHANTABILITY
OR FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip devices
in life support and/or safety applications is entirely at the buyer’s
risk, and the buyer agrees to defend, indemnify and hold harmless
Microchip from any and all damages, claims, suits, or expenses
resulting from such use. No licenses are conveyed, implicitly or
otherwise, under any Microchip intellectual property rights.
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Package Index
SIDEBRAZE
8-Lead Ceramic Side Brazed Dual In-Line with Window (JW) 300 ...........ooiiiiiiiiieeiieee e 22
14-Lead Ceramic Side Brazed Dual In-Line with WIindow (JW) 300 ........coooiiiiiiiiiiiiiee e 23
28-Lead Ceramic Side Brazed Dual In-Line with Window (JW) 300 ........cueeiiiiiiiiiieee e 24
CERDIP
8-Lead Ceramic Dual In-Line (JA) .300 BOAY ......cccoiiuiiiiieeiiiiiiie ettt e et e e e eae e e e e e e s e e e e e snnneeeas 26
14-Lead Ceramic Dual In-Line (JD) .300 BOQY.........coecuriiieeeiiiiiee e e et e eeeire e e e e e e e e eetaaeeaesesnnsaeeaeesnnnnes 28
14-Lead Ceramic Dual In-Line with Window (JW) .300 BOdY...........cccuuiiieiiiiiiiiee e e 29
16-Lead Ceramic Dual In-Line (JE) .300 BOAY ........cciiiuiiiieeiiiiiie ettt e e et e e et e e e e e eennneeaeeannnnes 30
18-Lead Ceramic Dual In-Line with Window (JW) .300 BOdY...........cccuviiieiiiiiiiiee e 31
20-Lead Ceramic Dual In-Line with Window (JW) .300 BOdY.........c.uuiiiiieiiiiee e 32
24-Lead Ceramic Dual In-Line (JG) .600 BOAY .......ccuuriiiiieiiiiii ettt e e e e e e e e e ennaeeeas 33
28-Lead Ceramic Dual In-Line (JN) .600 BOQY.......cccuriiiieiiiiiiie et e e e e e e e e ennneeeas 34
28-Lead Ceramic Dual In-Line with Window (JW) .300 BOdY........c..uviiiiiiiiiiiee e 35
28-Lead Ceramic Dual In-Line with Window (JW) .600 BOdY............oviiiiiiiiiiee et 36
40-Lead Ceramic Dual In-Line (JK) .600 BOAY .......cccoiiuiiieieeiiiiiie e eeeitt e e e e e s eetaae e e e e e ennnaeeaeeanannes 37
40-Lead Ceramic Dual In-Line with Window (JW) .600 BOdY...........cccueiiieiiiiiiiiee e 38
CERQUAD
68-Lead Ceramic Leaded (CL) Chip Carrier with WINAOW ...........cooiiiiiiiiiii e 40
68-Lead Ceramic Leaded (CL) Chip Carrier with Window Sq Land Pattern ............ccccoocciiiiiiiiiee e 41
84-Lead Ceramic Leaded (CL) Chip Carrier with WINAOW ............oooiiiiiiiiiiiiec e 42
84-Lead Ceramic Leaded (CL) Chip Carrier with Window Sq Land Pattern ...........cccccoocciieiiiiiiee e 43
SC70
3-Lead Plastic Small Outline TransSiStor (LB).........ueiiiiiie e e e 46
3-Lead Plastic Small Outline Transistor (LB) Land Pattern ... 47
5-Lead Plastic Small Outline TranSiStOr (LT) ......ooi ettt e e et e e e e snneeeee e 48
5-Lead Plastic Small Outline Transistor (LT) Land Pattern..............ooo i 49
5-Lead Plastic Small Outline TransSiStOr (LTY) ... oo ettt e e e e e eea e 50
5-Lead Plastic Small Outline Transistor (LTY) Land Pattern ... 51
6-Lead Plastic Small Outline TranSiStOr (LT) ......coe oottt e e e e e e e e e eeas 52
6-Lead Plastic Small Outline Transistor (LT) Land Pattern.............c.ooiiiioi e 54
SOT-23
3-Lead Plastic Small Outline TranSiStor (NB) .........cooiiiiiiiiieeeie ettt eneee e 56
3-Lead Plastic Small Outline Transistor (NB) Land Pattern............cccooiiiiiiiiiiiiee e 57
3-Lead Plastic Small Outling TranSiStOr (TT)......eecueeeiieeeriie ettt e e e sne e e sebe e e sbe e e sneeeesnneeean 58
3-Lead Plastic Small Outline Transistor (TT) Land Pattern ..............ooooiiiiiiiiiiieee e 59
5-Lead Plastic Small Outling TransSiStOr (CT) ..c..cciciiiiie ettt e e e e e e e e e e e saeae e e e e e snnbaeeaeeaan 60
5-Lead Plastic Small Outline Transistor (CT) Land Pattern..............coooiiiiiiiii i 61
5-Lead Plastic Small Outline TransSiStOr (OT) ......cccuiiiieeicciiiie et e e e e e e e e sara e e e e e e snnraeaaeeaas 62
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Package Index
5-Lead Plastic Small Outline Transistor (OT) Land Pattern............ccooiiiiiiiiiiiie e 63
6-Lead Plastic Small Outline TransiStor (CH)......coocuiiiiiiii e 64
6-Lead Plastic Small Outline Transistor (CH) Land Pattern ............ccccooiiiiiiiiiiiie e 65
6-Lead Plastic Small Outline TransiStor (CHY)....oooiiii it 66
6-Lead Plastic Small Outline Transistor (CHY) Land Pattern...........cccooieiiiiiiiii e 67
6-Lead Plastic Small Outling TransiStor (OT) .....coiiuiie et 68
6-Lead Plastic Small Outline Transistor (OT) Land Pattern...........cocueiiiiiiiiiie e 69
SOT-23A
3-Lead Plastic Small Outline TransSiStOr (CB) ...........uiiii ittt e e e e e e e e e eneeeeaaean 72
3-Lead Plastic Small Outline Transistor (CB) Land Pattern..............ooooiiiii e 73
SOT-89 SOT-143 SOT-223
3-Lead Plastic Small Outline TranSiStor (IMB).........ccoiuiiiaiiie et e et e e e et eeeneeeenneeeean 76
3-Lead Plastic Small Outline Transistor (MB) Land Pattern .............ccoouiiiiiiiiiie e 78
5-Lead Plastic Small Outline Transistor Header (MT) .........oiiiiiiriiie e e e 79
5-Lead Plastic Small Outline Transistor Header (MT) Land Pattern.............ccoooeeiiiieiiic e 80
4-Lead Plastic Small Outline TransiStor (RC) .......ccoiiiiiiiiiieiie et e e e e s e e e nneeeennee 81
4-Lead Plastic Small Outline Transistor (RC) Land Pattern ............cocccoiiiiiiiii e 82
3-Lead Plastic Small Outline TranSiStor (DB) ........ueeiuiieiiii e e e e atee e snee e e nneeeeas 83
3-Lead Plastic Small Outline Transistor (DB) Land Pattern............cccooiiiiiiiie i 84
5-Lead Plastic Small Outline TranSiStor (DC) ........uueiueieaiie e ieiee et e st e e e e et e e sneeeennneeenn 85
5-Lead Plastic Small Outline Transistor (DC) Land Pattern ..o 86
TO-92 TO-220
3-Lead Plastic Transistor OULNE (TO) ......eeiiiiiiiiiie ettt e e as 88
3-Lead Plastic Transistor OULINE (ZB)........ccoiuiiiiiiiiiie ettt e 89
3-Lead Plastic Transistor OULNE (AB) .......cooiiiiiiiiii ettt e e 90
5-Lead Plastic TransisStor OULNE (AT) ... ettt e et e e 91
TSOT
5-Lead Plastic Thin Small Outline TransiStor (OS) ........oo it a e e a e 94
5-Lead Plastic Thin Small Outline Transistor (OS) Land Pattern ..............cccoooiiiiiiiiie e 95
6-Lead Thin Small Outline Transistor (OS)........uiii it e e e e e e e e e e e e e e e neeeeeas 96
DDPAK
B It Lo T (T (= = PSSR 100
3-Lead Plastic (EB) Land Pattern...........ooeoiiiiiie ittt et e et e e et e e en e e e e e s 101
ST =t Lo T (T (= S 102
5-Lead Plastic (ET) Land Pattern ...........ooeieiiiiieeee ettt e et e et e e st e e e sne e e e nmeeeesnnes 103
G =X Lo I T (T (= TS 104
7-Lead Plastic (EK) Land Pattern...........ooeoiiiiiieeiee ettt ettt e see e e sne e e e e e snnes 105
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PDIP

8-Lead Plastic Dual IN-Line (P) S00.......ccia ettt e e e e e e et e e e e s aae e e e e e e anneeeeeeeeanneeeas 108
8-Lead Plastic Dual In-Line (PA) 300 Ml BOAY.........ueiiiiiiiiiiiee et e e enneeeee s 110
14-Lead Plastic Dual IN-LiNe (P) 300...... ..ottt ettt e e e e ettt e e e e et e e e e e s e anneeeeaeeaanneeeaeaaanes 112
14-Lead Plastic Dual IN-LiNe (PD) 300 .......ccie it eee et ettt e e e e et et e e e e e seeeeeeesaanneeeeaeeaannneeeaeeaanes 113
16-Lead Plastic Dual IN-LiNe (P) 300...... ..ottt e e e e st e e e e e e sbeeeeeeaaanneeeeaeeaannneeeaeeaanes 114
16-Lead Plastic Dual IN-LiNe (PE) 300 .......ciiii it e e e e et e e e e eseee e e e e s aanneeeeeeesansneeeaeaaanns 115
18-Lead Plastic Dual IN-LiNe (P) 300...... ..ottt e e e et e e e e e e e nee e e e e e s aanneeeeeeeaansneeeaeeaanns 116
20-Lead Plastic Dual IN-Line (P) 300.......coui i ittt e e et e e e e e tae e e e e e e aaneeeeeeeeanreeeeeeaannneeas 117
24-Lead Plastic Dual IN-Lin@ (P) B00........c. i ittt e e et e e e e e teee e e e e e anaeeeeeeeeannneeeeeeaannneeas 118
24-Lead Plastic Dual IN-Lin@ (PG) B00........c ettt et ee e ettt e e e e e anneeee e e e e annbeeeeeeaannneeas 119
28-Lead Plastic Dual IN-Line (P) B00........c.oo ettt e e et e e e e e snte e e e e e sateeeeaeeeaneneeaeeeanens 120
28-Lead Plastic Dual IN-Line (P1) B00.......c.co ettt e et e e e e et e e e e e s anbeeeeaeaeannseeeeeeaannes 121
40-Lead Plastic Dual IN-LiNe (P) B00..........ooii e et e et e e e e e et e e e e e e e nbee e e e e e annneeaaeeaan 122
40-Lead Plastic Dual IN-LiNe (PL) BO0........cou ettt e e e ettt e e e e e ante e e e e e s enneeeeaeeanneeeaaeeas 123
64-Lead Shrink Plastic Dual In-Line (SP) 750 ... it e e e e e 124
SPDIP

24-Lead Skinny Plastic Dual IN-Line (PF) 300........cccoiuiiieiiecieiee ettt e e e avare e e e e snre e e e e e ennes 126
24-Lead Skinny Plastic Dual IN-Lin€ (SP) 300 .....ccciiiiiiiiee ettt ee e e e e s e e e e e e enees 127
28-Lead Skinny Plastic Dual IN-Line (PJ) 300 ........cccoiiiiiie ettt e e e e e snre e e e e e snees 128
28-Lead Skinny Plastic Dual IN-Lin€ (SP) 300 ......cciiiiiiiiee et e e e e e e e e e sarae e e e e e ennes 129
PLCC

20-Lead Plastic Leaded Chip Carrier (L) ......c.oiueeiiiiieiiiieiiee ettt ne e 132
20-Lead Plastic Leaded Chip Carrier (L) Square Land Pattern...........cocoeiiiiiiiiiiiiieeee e 133
28-Lead Plastic Leaded Chip Carrier (L) ......c.oiueeiiiiieiiie ettt ne e 134
28-Lead Plastic Leaded Chip Carrier (L) Square Land Pattern..........ccoceviiiiiiiiiiiiic e 135
28-Lead Plastic Leaded Chip Carrier (LI).......ooueiiiiiiiii e 136
28-Lead Plastic Leaded Chip Carrier (LI) Square Land Pattern..........cccoooiiiiiiiiice e 137
44-Lead Plastic Leaded Chip CarmiEr (L) ......ueeiueeeiiiiee ettt e et sne e nanee s 140
44-Lead Plastic Leaded Chip Carrier (L) Square Land Pattern............cccceviiiiiiniiiiiieceee e 141
44-Lead Plastic Leaded Chip Carrier (LW)......oo oottt 142
44-Lead Plastic Leaded Chip Carrier (LW) Square Land Pattern............ccccooviiriniiiiiiiecenee e 143
68-Lead Plastic Leaded Chip Carrier (L) ......ccooueiiiiiiiiiie ettt 144
68-Lead Plastic Leaded Chip Carrier (L) Square Land Pattern..........cccoviiiiiiiiiiiiee e 145
68-Lead Plastic Leaded Chip Carrier (LS)........uii ittt 146
68-Lead Plastic Leaded Chip Carrier (LS) Square Land Pattern .............ccooviiiiiiiiiecini e 147
84-Lead Plastic Leaded Chip Carrier (L) .......oooueei ittt 148
84-Lead Plastic Leaded Chip Carrier (L) Square Land Pattern..........cccoviiiiiiiiiiiii e 149
SOP

8-Lead Thermally Enhanced Plastic Outline (SE) Narrow 3.90 mm Body ........ccceeiiiiiiiiiiiie e 152
8-Lead Thermally Enhanced Plastic Small Outline (SE) Narrow 3.90 mm Land Pattern...................cccoc.... 154
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SOIC

8-Lead Plastic Small Outline (SN) Narrow 3.9 ... ... e e e e 156
8-Lead Plastic Small Outline (SN) Narrow 3.90 Land Pattern............coooiiiiiiii e 158
8-Lead Plastic Small Outline (OA) Narrow 3.90 .........ooiii i a e e e e e e enaeeeas 159
8-Lead Plastic Small Outline (OA) Narrow 3.90 Land Pattern............coooiiiiiee e 161
8-Lead Thermally Enhanced Plastic Small Outline (SE) Narrow 3.9 Body ...........ccoiiiiiiiiiiiniiiiiieeeeeeen 162
8-Lead Thermally En Plastic Small Outline (SE) Narrow 3.9 Land Pattern.............cccccooiiiiiieiiniiiieeeee 164
14-Lead Plastic Small Outline (SL) Narrow 3.9 BOAY ......cccoiiiuiiiiiiiiiiee e 165
14-Lead Plastic Small Outline (SL) Narrow 3.90 Land Pattern ... 167
14-Lead Plastic Small Outline (OD) Narrow 3.9 BOAY .......ccoiiuuiiiiiiiiiee e e e 168
14-Lead Plastic Small Outline (OD) Narrow 3.90 Land Pattern ... 170
16-Lead Plastic Small Outline (SL) Narrow 3.9 BOAY ......cccoiiiiiiiiiiiiee et 171
16-Lead Plastic Small Outline (SL) Narrow 3.90 Land Pattern ... 173
8-Lead Plastic Small Outline (SM) Medium 5.28 MM ... e e e 174
8-Lead Plastic Small Outline (SM) Medium 5.28 Land Pattern ... 176
16-Lead Plastic Small Outline (SO) Wide 7.5 BOAY .......coiiiiiiiiiiaiiiie et 177
16-Lead Plastic Small Outline (SO) Wide 7.50 Land Pattern...........c..oooiioiiiii e 179
16-Lead Plastic Small Outline (OE) Wide 7.5 BOAY .......ccoeiiiiiiiiae it 180
16-Lead Plastic Small Outline (OE) Wide 7.50 Land Pattern...........c..oooi oo 182
18-Lead Plastic Small Outline (SO) Wide 7.5 BOAY .......couaiiiiiiiiai e e 183
18-Lead Plastic Small Outline (SO) Wide 7.5 Land Pattern ... 185
20-Lead Plastic Small Outline (SO) Wide 7.5 BOAY ......coiiiiiiiiiieeeee e 186
20-Lead Plastic Small Outline (SO) Wide 7.50 Land Pattern..............oooiiiiiiiiioe e 188
24-Lead Plastic Small Outline (SO) Wide 7.5 BOAY .....cooiiiiiiiiiieee e 189
24-Lead Plastic Small Outline (SO) Wide 7.50 Land Pattern..............oooi i 191
24-Lead Plastic Small Outline (OG) Wide 7.5 BOAY ......coiiiiiuiiiiieiiiiii et 192
24-Lead Plastic Small Outline (OG) Wide 7.50 Land Pattern..............coooiiiiiie e 194
28-Lead Plastic Small Outline (SO) Wide 7.5 BOAY .....ccoiiiiiiiiiie e 195
28-Lead Plastic Small Outline (SO) Wide 7.50 Land Pattern.............oooo i 197
28-Lead Plastic Small Outline (O) Wide 7.5 BOAY.......cooiiiiiiiieee et 198
28-Lead Plastic Small Outline (Ol) Wide 7.50 Land Pattern ... 200
DFN

6-Lead Plastic Dual Flat No Lead Package (MA[Y]) 2x2x0.9 mm Body.........cccccoeiiiiiieeiiciiiiee e 202
6-Lead Plastic Dual Flat No Lead Package (MA) 2x2x0.9 Land Pattern.............ccccoceveeiiiieiie e 204
6-Lead Plastic Dual Flat No Lead Package (ME) 2X3X0.9 ........coooiiiiiiiie et 205
6-Lead Plastic Dual Flat No Lead Package (MH) 3X3X0.9 ........coooiiiiiiiie e 206
8-Lead Plastic Dual Flat No Lead Package (MC) 2X3X0.9 ........cooiiiiiiiiie e 207
8-Lead Plastic Dual Flat No Lead Package (MC) 2x3x0.9 Land Pattern.............cccccoeeeiiiciieiee e 208
8-Lead Plastic Dual Flat No Lead Package (MF) 3X3X0.9........coiiiiiiiiiie e 209
8-Lead Plastic Dual Flat No Lead Package (MF) 3x3x0.9 Land Pattern.............cccocceeeiviiiiiee e 211
8-Lead Plastic Dual Flat No Lead Package (MD) 4X4X0.9 ........cooiiiiiiiie e 212
8-Lead Plastic Dual Flat No Lead Package (MD) 4x4x0.9 Land Pattern............cccccvveeeiiiiiieee v 214
8-Lead Plastic Dual Flat No Lead Package (MF) 6x5 PUNCH SING............ccccoiiiiiiii i 215
8-Lead Plastic Dual Flat No Lead Package (MF) BX5 ........cccuiiiiiiiiiiieee et e e 216
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8-Lead Plastic Dual Flat No Lead Package (MF) 6x5 Land Pattern..........cccccooiiiiiiiiiiiiic e 217
10-Lead Plastic Dual Flat No Lead Package (MF) 3x3X0.9 BOAY ........cocouiiiiiiiiiiiiciiieeeiee e 218
10-Lead Plastic Dual Flat No Lead Package (MF) 3x3x0.9 Land Pattern...........ccccooieeiiiiiiiicieeciee e 220
PDFN

8-Lead Power Dual Flat No Lead PKG (MF) SXBXT ......coiiiiiiieiaei et e e e a e 222
8-Lead Power Dual Flat No Lead Pkg (MF) 5x6x1 Land Pattern ............cccccoioiiiiiiiiiee e 224
8-Lead Power Dual Flat No Lead PKg (LC) 3.3X3.3XT ..iiiiiiiiiiie ettt e e e e e e e e 225
8-Lead Power Dual Flat No Lead Pkg (LC) 3.3x3.3x1 Land Pattern............ccccoioiiiiieiniiee e 227
TDFN

6-Lead Plastic Thin Dual Flat No Lead Package (MY) 2x2x0.8 BOAY .......cccccueeriiieeiiieeaniee e sieeeeneeee e 230
6-Lead Plastic Thin Dual Flat No Lead Package (MYY) 2x2X0.8 BOAY ........ccccerruereriireaiiie e sieeeeniiee e 232
8-Lead Plastic Dual Flat No Lead Package (MN) 2X3X0.75 ........oeiiiiieiiiieeeiiee e e e e e 234
8-Lead Plastic Dual Flat No Lead Package (MN) 2x3x0.75 Land Pattern ..........ccccoocoveiiieinie e 236
10-Lead Thin Plastic Dual Flat No Lead Package (MN) 3x3X0.8 BOAY ........ccoeeiiuiieiiieeiniee e 237
UDFN

8-Lead Plastic Dual Flat No Lead Package (MU) 2X3X0.5 .......ccuuiiiiiiiiiiiee ettt 240
8-Lead Plastic Dual Flat No Lead Package (MU) 2x3x0.5 Land Pattern...........ccccoovveiiiiiiiiniee e 241
8-Lead Plastic Ultra Thin Small Outline No Lead Package (NP) - 2x3 mm Body........cccccoveeriieiiiieeiiiiieene 242
8-Lead Plastic Ultra Thin Small Outline No Lead Package (NP) 2x3 mm Body Land Pattern ..................... 244
8-Lead Ultra Thin Plastic Dual Flat No Lead Package (RF) 3x3x0.50 mm Body ........cccccceerieeiinieenninnenne 245
8-Lead Ultra Thin Plastic Dual Flat No Lead Package (RF) 3x3x0.50 mm Body Land Pattern.................... 247
10-Lead Plastic Ultra Thin Dual Flat No Lead (NA[Y]) 3x3x0.5 MM Body.......c.ccccvirieniiniiieiieenie e 248
10-Lead Ultra Thin Dual Flatpak No Lead (NA[Y]) 3x3 mm Body Land Pattern...........cccccccoveeeiiieeinenennee 250
VDFN

8-Lead Very Thin Dual Flatpack No-Lead (LZ) 2X2X0.9 ........coi et 252
8-Lead Very Thin Dual Flatpack No-Lead (LZ) 2x2x0.9 Land Pattern...........ccooiiiiiiiiiiiie e 254
WDFN

8-Lead Plastic Very Very Thin Small Outline (MF) 5X8 MIM.......ccccuiiiiiiiiiiiiiieeec e 256
8-Lead Plastic Very Very Thin Small Outline (MF) 5x6 mm Land Pattern...........ccccooooveiiiiinie e 258
QFN

16-Lead Plastic Quad Flat No Lead Package (NG) 3x3x0.9 mm Body..........cccovuiiiiiiieiniiieeniice e 260
16-Lead Plastic Quad Flat No Lead Package (NG) 3x3x0.9 mm Land Pattern ...........cccceeviiiineeiiiieenns 262
16-Lead Plastic Quad Flat No Lead Package (MG) 3X3X0.9........oiiiiiiiiiiiiiiiee ettt 263
16-Lead Plastic Quad Flat No Lead Package (MG) 3x3x0.9 mm Land Pattern..........ccccccceevieeeiiieninencnee 265
16-Lead Plastic Quad Flat No Lead Package (ML) 4X4X0.9 ........cooiiiiiiiiiiiiee et 266
16-Lead Plastic Quad Flat No Lead Package (ML) 4x4x0.9 Land Pattern............ccceveiiiiniiei e 267
16-Lead Plastic Quad Flat No Lead Package (8E) 4x4x0.9 mm Body.........cccoorveiiiiiiiiiiiii e 268
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16-Lead Plastic Quad Flat No Lead Package (8E) 4x4x0.9 mm Body Land Pattern..........c.cccccooieiiiinins 270
16-Lead Plastic Quad Flat No Lead Package (FX) 4x4x0.9 mm Body..........cccoiiiiiiiiiiiniie e 271
16-Lead Plastic Quad Flat No Lead Package (FX) 4x4x0.9 mm Body Land Pattern.............cccccoceeniiennns 273
20-Lead Plastic Quad Flat No Lead Package (ML) 4X4X0.9 ........cooiiiiiiiiiiiiiee e 274
20-Lead Plastic Quad Flat No Lead Package (ML) 4x4 Land Pattern ...........cccooceiiiiiiiiiiic i 275
20-Lead Plastic Quad Flat No Lead Package (MQ) 5X5X0.9.........c.cociiiiiiiiiiiiiiie e 276
20-Lead Plastic Quad Flat No Lead Package (MQ) 5x5x0.9 Land Pattern ...........ccccoeeeiiiiiieiiniee e 277
24-Lead Plastic Quad Flat No Lead Package (MJ) 4X4X0.9........ooiiiiiiiiiiiiie et 278
24-Lead Plastic Quad Flat No Lead Package (MJ) 4x4 Land Pattern...........cccooeeiiiiiiiiii e 279
28-Lead Plastic Quad Flat No Lead Package (MK) 4X4X0.9........cooiiiiiiiiiiiiieeiee e 280
28-Lead Plastic Quad Flat No Lead Package (MK) 4x4x0.9 Land Pattern ..........ccccoeveiiiiniee e 281
28-Lead Plastic Quad Flat No Lead Package (MQ) 5x5x0.9 mm BodY .........ccooueiiiiiiiniiiiiieee e 282
28-Lead Plastic Quad Flat No Lead Package (MQ) 5x5x0.9 mm Body Land Pattern.............cccocoevvinennnnn. 284
28-Lead Plastic Quad Flat No Lead Package (MQY) 5x5x0.9 mm Body .........cccccveiiiriiiiiiiniiee e 285
28-Lead Plastic Quad Flat No Lead Package (MQY) 5x5x0.9 mm Body Land Pattern ..............ccccoecveennne. 287
28-Lead Plastic Quad Flat No Lead Pkg (ML) 6x6 mm w 0.55 Terminal...........cccceiiiriniiiiinieneiiee e 288
28-Lead Plastic Quad Flat No Lead Package (ML) 6x6 Land Pattern ...........cccoccviiiiiiniiiinieceiieeecc e 290
28-Lead Plastic Quad Flat No Lead Pkg (MM) 6x6x0.9 w 0.40 Terminal...........ccccovviriniiiiiiieeeieee e 291
28-Lead Plastic Quad Flat No Lead Package (MM) 6x6x0.9 Land Pattern..........ccccoceviiiiiieeiiieceiccee 293
40-Lead Plastic Quad Flat No Lead (ML) BX6X0.9.......cciuiiiiiiiieiie ettt 294
40-Lead Plastic Quad Flat No Lead (ML) 6x6X0.9 Land Pattern ............ccceeiiiiiiiee i 296
40-Lead Plastic Quad Flat (MP) 5x5 mm Body with 3.5 €XP pad........ccoouiiiiiiiiiiiei e 297
40-Lead Plastic Quad Flat (MP) 5x5 mm Body with 3.5 exp pad Land Pattern ...............cccocoeviiiiiinneennns 299
40-Lead Plastic Quad Flat (MP) 5x5 mm Body with 3.7 €Xp pad........ccooueiiiiiiiiiiii e 300
40-Lead Plastic Quad Flat (MP) 5x5 mm Body with 3.7 exp pad Land Pattern ...............cccccceiiiiiiicnneennns 302
44-Lead Plastic Quad Flat No Lead Package (ML) 8X8 .........cooiiiiiiiiiiiiieiiee e 303
44-Lead Plastic Quad Flat No Lead Package (ML) 8x8 Land Pattern ............cccocveiiiieiiiiiiiiiiee e 305
64-Lead Plastic Quad Flat, No Lead Package (MR) 9x9x0.9 Body 7.15 Exp Pad.........ccccoiiieiiieiininienne, 306
64-Lead Plastic Quad Flat No Lead Package (MR) 9x9x0.9 Land Pattern ..........cccoccveviiiee e 308
64-Lead Plastic Quad Flat No Lead Package (MR) 9x9x0.9 mm Body with 5.40 Exposed Pad.................. 309
64-Lead Plastic Quad Flat No Lead Package (MR) 9x9x0.9 Body with 7.70 Exp Pad ..........cccocoveviieiinnenn. 31
64-Terminal Plastic Quad Flat Pack No Lead (RG) 9x9x0.9 mm Body Saw Singulated..............c.ccoccueeennee. 313
64-Lead Very Thin Plastic Quad Flat No Lead (RG) 9x9x1.0 mm Body 4.7 Exp Pad Land Pattern ............ 315
UQFN XQFN

16-Lead Plastic Ultra Thin Quad Flat No Lead Package (MV) 2.5x2.5x0.6 mm Body ..........cccccovveernnnrennne 318
16-Lead Ultra Thin Quad Flat Pack (MV) 3x3X0.50 MM BOAY ........ccccviiimiiiiiiiiiiie e 320
16-Lead Ultra Thin Quad Flat Pack (MV) 3x3x0.50 mm Body Land Pattern...........c.ccccooiiiiiiiiniieciiiiees 322
16-Lead Ultra Thin Quad Flat No Lead Package (UC) 3x3x0.5 mm Body .........ccccoviieiiiiiiiniiiceeceieeee 323
16-Lead Ultra Thin Quad Flat No Lead Package (UC) 3x3x0.55 mm Body Land Pattern ..............c.cc........ 325
16-Lead Ultra Thin Quad Flat No Lead Package (UD) 3x3X0.55 mm Body .........ccccocueeeiiiieiiiiicneeceieeee 326
16-Lead Ultra Thin Quad Flat No Lead Package (UD) 3x3x0.55 mm Body Land Pattern ..............c.cc........ 328
16-Lead Ultra Thin Plastic Quad Flat No Lead Package (JQ) 4x4x0.5 mm Body .......c.cccccvvriieiiniecincienennne 329
16-Lead Ultra Thin Plastic Quad Flat No Lead Package (JQ) 4x4x0.5 mm Body Land Pattern .................. 331
20-Lead Ultra Thin Plastic Quad Flat No Lead Package (JP) 3x3x0.5 mm Body ........ccccocevviieeiiiiiiiiineee 332
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20-Lead Ultra Thin Plastic Quad Flat No Lead Package (JP) 3x3x0.5 mm Body Land Pattern................... 334
20-Lead Ultra Thin Plastic Quad Flat No Lead Package (GZ) 4x4x0.5 mm Body........ccccceervieiinieeeiniieennnne 335
20-Lead Ultra Thin Plastic Quad Flat No Lead Package (GZ) 4x4x0.5 mm Body Land Pattern................... 337
28-Lead Plastic Ultra Thin Quad Flat No Lead Package (MV) 4x4x0.5 mm Body ........ccccccevueiiinieenninnennne 338
28-Lead Ultra Thin Plastic Quad Flat No Lead Package (MV) 4x4 Body Land Pattern ..............cccceeveenee. 340
28-Lead Ultra Thin Quad Flat No Lead (MX) 6x6x0.5 mm Body and Corner ANchors............cccccveeeiienenne 341
28-Lead Ultra Thin Quad Flat No Lead (MX) 6x6x0.5 mm Body and Corner Anchors Land Pattern ........... 343
40-Lead Plastic Ultra Thin Quad Flat (MV) 5X5 MM .....ccciiiiiiiiiiiee et 344
40-Lead Plastic Ultra Thin Quad Flat No Lead (MV) 5x5 Land Pattern............ccoocoiiiiiiiiiinic e 346
48-Lead Plastic Ultra Thin Quad Flat No Lead (MV) 6x6X0.5 BOAY ........cuutiiiiiiiiiiiiiiiee e 347
48-Lead Ultra Thin Plastic Quad Flat (MV) 6x6 Land Pattern .............ccooouiiiiiiiiiiii e 349
16-Lead Extremely Thin Quad Flat No Lead Package (NL) 3x3x0.5 mm Body .........cccoevviinieiiiiec i 350
VQFN
28-Lead Plastic Quad Flat, No Lead Package (MQ) 5x5x0.9 MM BOdY .........ccocveiiriiiiiiiieiiic e 354
28-Lead Plastic Quad Flat No Lead Package (MQ) 5x5x0.9 mm Body Land Pattern............cccccovervinnennne. 356
28-Lead Plastic Quad Flat No Lead Package (MQY) 5x5x0.9 mm BodY .........coccviiiiiiiiiiieiiee e 357
28-Lead Plastic Quad Flat No Lead Package (MQY) 5x5x0.9 mm Body Land Pattern ..............cccccoeverenee 359
32-Lead Ultra Thin Plastic Quad Flat No Lead Package (MQ) 5x5x0.9 mm Body Land Pattern ................. 360
USON
8-Lead Plastic Ultra Thin Small Outline No Lead Package (NP) 2x3 mm Body........cccccccveviieeininenieeeee. 362
8-Terminal Plastic Ultra Thin Dual Flat No Lead Package (UB) 4x3x0.55 mm Body ........c.cccoeeiiieerninenne 364
8-Terminal Plastic Ultra Thin Dual Flat No Lead Package (UB) 4x3x0.55 mm Body Land Pattern.............. 366
XSON X2SON
6-Lead Plas Super Thin Small Outline No Lead (NR) 1.5x1.5x0.4 mm Body .......c.cccoveiiiiiiiiiiiiecciee e 368
8-Terminal Super-Thin Plastic Small Outline No Lead Package (NR) 2x2x0.4 mm (Max) Body.................. 370
8-Terminal Super-Thin Plastic Small Outline No Lead Package (NR) 2x2x0.4 mm (Max) Body Land Pattern372
8-Lead Extremely Thin Small Outline No-Leads (NF) 2x2x0.45 mm Body .........ccccovviiiiiiieiiiei e 373
8-Lead Extremely Thin Small Outline No-Leads (QX8E) 2x2x0.45 mm Body...........ccceviiiiiriieiiniieeiiieene 375
MSOP
8-Lead Plastic Micro Small Outline Package (MS).........coouiiiiiiiiieeiee e 378
8-Lead Plastic Micro Small Outline Package (MS) Land Pattern ... 380
8-Lead Plastic Micro Small Outline Package (UA) .... ...ttt e e e 381
8-Lead Plastic Micro Small Outline Package (UA) Land Pattern............coooiiiiiiiiiiie e 383
10-Lead Plastic Micro Small Outline Package (MS)........cooo i 384
10-Lead Plastic Micro Small Outline Package (MS) Land Pattern ... 386
10-Lead Plastic Micro Small Outline Package (UN) ...... ..o e 387
10-Lead Plastic Micro Small Outline Package (UN) Land Pattern ... 389
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QSOP

16-Lead Plastic Shrink Small Outline Narrow Body (QR) 150.......c.cciiiiiiiiiiiiee e 392
16-Lead Plastic Shrink Small Outline Narrow Body (QR) Land Pattern ...........ccccocovieeiiiiiic e 393
SSOP

20-Lead Plastic Shrink Small Outling (SS) 5.30 .....cii e e e e e s e e e e e enees 396
20-Lead Plastic Shrink Small Outline (SS) 5.30 Land Pattern ............c.oeoieiiieei i 397
24-Lead Plastic Shrink Small Outling (SS) 5.30 .....ccccuiiiie e e e e e s e e e e e 398
24-Lead Plastic Shrink Small Outline (SS) 5.30 Land Pattern ............cooeoieiiiiieiieciieee e 399
28-Lead Plastic Shrink Small Outling (SS) 5.30 .....cccciiiiie e e e e e srae e e e e s ennes 400
28-Lead Plastic Shrink Small Outline (SS) 5.30 Land Pattern ............c.oooiiiiiiiei i 401
TSSOP

8-Lead Plastic Thin Shrink Small Outline (ST) 4.4 MM ...ccooiiiiiiii e 404
8-Lead Plastic Thin Shrink Small Outline (ST) 4.4 mm Land Pattern...........cccooiiiiiiiiiiii e 405
14-Lead Plastic Thin Shrink Small OUlNg (ST) 4.4 ..o 406
14-Lead Plastic Thin Shrink Small Outline (ST) 4.4 mm Land Pattern............ccccoviiiiiiniineeeeeee 408
16-Lead Plastic Thin Shrink Small OUlNE (ST) 4.4 ... e 409
16-Lead Plastic Thin Shrink Small Outline (ST) 4.4 Land Pattern............ccoooiieiiiiiiiicce e 411
20-Lead Plastic Thin Shrink Small Outline (ST) 4.4 MM BOAY ........ceeiiiiiiiiiiieiiee e 412
20-Lead Plastic Thin Shrink Small Outline (ST) 4.4 mm Land Pattern............ccoccviiiiiiiiii e 414
TSOP

28-Lead Plastic Thin Small Outline (TS) 8X20......ceei i e e ee e e e e e e e e e e 416
48-Lead Thin Small Outline Package (TV) 12X20 ...ttt e e e e e e e sneaeeeeeean 417
VSOP

28-Lead Plastic Very Small Outling (VS) 8X13.4 ... ittt e e e e s e e e e e e ennes 420
LQFP

32-Lead Plastic Low-Profile Quad Flatpack (PL) 7X7XT4 .....coouiiiiii e 422
128-Lead Low Profile Plastic Quad Flat Pack(PT) 14XT4XT.4MM......cooiiiiiiiiiiiii e 423
128-Lead Low Profile Plastic Quad Flat Pack(PT) 14XT4XT.4MM......cooiiiiiiiiiiiiiciee e 423
144-Lead Plastic Low Profile Quad Flatpack (PL) 20X20X1.40 .......ccceiiiiiiiiiiieeiiee e 425
144-Lead Plastic Low Profile Quad Flatpack (PL) 20x20x1.40 Body Land Pattern ............ccccccoeveeeiiinnns 427
MQFP

44-Lead Plastic Metric Quad Flatpack (KW) T0XTOXZ.........coouiiiiiiieiiei et 430
44-| ead Plastic Metric Quad Flatpack (KW) 10x10x2 Land Pattern ..........cccccoveriiiiieeiiec e 431
44-Lead Plastic Metric Quad Flatpack (PQ) TOXT0X2 .......cooriiiiiiiie et 432
44-| ead Plastic Metric Quad Flatpack (PQ) 10x10x2 Land Pattern...........cccccoveriiiiniee e 433
64-Lead Plastic Metric Quad Flatpack (BU) T4XTAX2.7 ......c.veiiiieieeiie ettt 434
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64-Lead Plastic Metric Quad Flatpack (BU) 14x14x2.7 Land Pattern...........cccooiiiiiiiiiiiec e 435
256-Lead Plastic Metric Quad Flatpack (PQ) 28x28x3.40 MM BOdY .......cccccuiiriiiiiiiieiiiiee e 436
TQFP

32-Lead Plastic Thin Quad FIatpack (PT) 7X7XT .....oi ittt 440
32-Lead Plastic Thin Quad Flatpack (PT) 7x7x1 Body Land Pattern............cccccceiviiiniiciiiee e 441
44-Lead Plastic Thin Quad Flatpack (PT) TOXTOXT ....oiiiiiiiiieeeeeie e 442
44-Lead Plastic Thin Quad Flatpack (PT) 10X10X1 mm Body 2.00 mm Footprint...........cccceevviiniiecniinnne 443
44-Lead Plastic Quad Flatpack (MW) 10x10x1.0 mm Body 4.5x4.5 mm Exp Pad ...........cccceeviiiiniiccninnnne 444
48-Lead Thin Quad Flatpack (PT) 7X7X1 MM BOAY .....cccuiiiiiiiiiiee e 446
48-Lead Thin Quad Flatpack (PT) 7x7x1 mm Body Land Pattern............ccccooiviiiiiiece e 448
64-Lead Plastic Thin Quad Flatpack (PF) 14XT14XT ...t 449
64-Lead Plastic Thin Quad Flatpack (PF) 14x14x1 Land Pattern ............ccooiiiiiiiiiieeceee e 450
64-Lead Plastic Thin Quad Flatpack (PT) 10X10X1 MM BOdY.......cccceiiiiiiiiiiieiiee e 451
64-Lead Plastic Thin Quad Flatpack (PT) 10x10x1 mm Body Land Pattern.............ccccociiiiiiiniieeiiieeee 453
80-Lead Plastic Thin Quad Flatpack (PF) 14XT14XT ....couiiiiiiieei et 454
80-Lead Plastic Thin Quad Flatpack (PF) 14x14 Body Land Pattern...........ccccooeeiiiieiiiic e 455
80-Lead Plastic Thin Quad Flatpack (PT) 12XT12XT ....cocueiiiiieieet et 456
80-Lead Plastic Thin Quad Flatpack (PT) 12x12x1 Body Land Pattern.............ccccoiiieiiiiineec e 457
100-Lead Plastic Thin Quad Flatpack (PF) T4XTAXT ......oviiiiieeiiee ettt 458
100-Lead Plastic Thin Quad Flatpack (PF) 14x14 Body Land Pattern............ccocceeiiieiiii i 459
100-Lead Plastic Thin Quad Flatpack (PT) 12XT2XT ......oiiiiieie ettt 460
100-Lead Plastic Thin Quad Flatpack (PT) 12x12x1 Body Land Pattern...........ccccoovieiiiiniec e 461
144-Lead Plastic Thin Quad Flat Pack (PH) 16X16 BOAY........cccuiiiiiiiiiiieiciieeec e 462
144-Lead Plastic Thin Quad Flat Pack (PH) 16x16 Body Land Pattern.............ccccoiiieeiiniec e 464
CSP WLCSP

CSP 4-Lead Chip Scale Package (CS) SQUAIE ........cocuiiiiiieeeiiee et e et e eee e tee e et eeaeeeeenneeeesnneas 466
CSP 4-Lead Chip Scale Package (CS) Land Pattern.Square...........cccccueeeeiieeiiir e i 468
CSP 4-Lead Chip Scale (CS) reCtangIe .......cc.ueeeiiiieiiee ettt et e e e e smeee e e aeeeenneeeesnnees 469
CSP 4-Lead Chip Scale (CS) Land Pattern.rectangle............ccuveiiiieiiiieeee e 471
CSP 5-Lead Chip Scale Package (CS) ......cuiiiiiiiiieiiiie et eee ettt e st e e et smee e e s e e enneeeeennees 472
CSP 5-Lead Chip Scale Package (CS) Ball Pattern 2x1x2 Land Pattern ..........cccocccoevreeiieenieeeee e 474
CSP 8-Lead Chip Scale Package (CS) ......cuiiiiiiiiieiiie ettt e st e et e e st eeaaeeeeaneeeeennees 475
CSP 8-Lead Chip Scale Package (CS) Ball Pattern 3x2x3 Land Pattern ..........cccoccceviei e, 477
8-Ball Extremely Thin Fine Pitch Wafer Level Chip Scale Package (CS).......covoeeeiiiiiriiiie e 478
8-Ball Extremely Thin Fine Pitch Wafer Level Chip Scale Package (CS) Land Pattern..............ccccoeeuerenne. 480
32-Lead Chip Scale Package (CS).......uiiuiieeiieeeiieeeiie ettt e ettt e et e e st e e ente e e smneeeaneeeenneeeesnnees 481
32-Ball Wafer Level Chip Scale Package (CS) Land Pattern...........ccoouereioiiiiii e 483
TBGA

24-Ball Thin Profile Ball Grid Array (TD) 6X8 MM BOAY .........oiiiiiiiiiiiiciiiee e 486

DS00000049BQ page 14 © 2014 Microchip Technology Inc.



MICROCHIP

Package Index

TFGBA

24-Lead Thin Fine Pitch Ball Grid Array (TD) BX8 ........eeiiiieiiiiiie et e e e e e e 490
48-Ball Plastic Thin Profile Fine Pitch Ball Grid Array (CD) 6x8 mm Body..........cccooiiiiiiaiiiiee e 492
121-Ball Plastic Thin Profile Fine Pitch Ball Grid Array (BG) 10x10x1.10 mm Body ........ccccooeiiiiiiiieeinnee. 494
121-Lead Plastic Thin Profile Ball Grid Array (BG) 10x10x1.10 Land Pattern............ccccoooiieiiiiiiieeee 496
323-Ball Thin Fine Pitch Ball Grid Array (HX) 14x14x1.14 mm Body .........ccoiiiiiiiiiiieiiieee e 497
TLA WTLA VTLA

20-Lead Thermal Leadless Array Package (TL) 3x3x0.7 Exposed Pad.............cccccveeieiiiiiiiiee e 500
36-Lead Thermal Leadless Array Package (TL) 5x5x0.9 Exposed Pad...........ccccvevieiiiiiiiiee e 502
36-Lead Thermal Leadless Array Package (TL) 5x5x0.9 Body Exposed Pad Land Pattern........................ 504
44-Terminal Very Thin Leadless Array (TL) BX6X0.9 MMi.......coiuiiiiiiiiiiiiie e e e e e sanreea e 505
44-Terminal Very Thin Leadless Array (TL) 6x6x0.9 mm Body Landy Pattern.............ccccoeeeieeieiiiciieneece, 507
124-Lead Very Thin Leadless Array (TL) OXOX0.9 ........uriiiiiiiiiiie et e e e e e e e 508
124-Very Thin Leadless Array Package (TL) 9x9x0.9 mm Body Land Pattern ...............cccccoeeiviiiee e, 510

Lecacy SST PAckAGE DRAWINGS & SPECIFICATIONS

PDIP

14022 32L-PAID_T5MM2-PH oo e e eee e s ees e e s s s s ee s eeeeeeeseeeeseeeseeeseeeeeee 514
14028 _AOL-PAID_BO0-P1..vv.. oo eeeee s eeeeeseee e e eeseees s ees e e s e eee s e s e e e s ee s ees e eeseeeeseeeeeeeeeeeeeee 515
PLCC

14023 _B2L-PICC-NH... oo eeee s e e ee e e e s e e ee s ee s e e ees e e s e ee s ee s ees e ee s eee e eeeeeeeeee 518
4033 AALAPICCNY oo eeee s e e e s e e s ee e s e s et ee e e e e s e eee e eeeee 519
SOIC

4003 _0BL-SOIC-BXB-SA ... ree oo eeeeeeeeeeeeeeee s s e e e ee e e s e s oo s e e e s oo e e e e 522
14004 OBL-SOIC-BXB-SBA ... rveo e eeeeeeeeeee e s e e e e e e e e e e e e s ee s e e e e e e e e 523
14005_0BL-SOIC-EIAI-S2A ..o oo e oo e e e e s e s e s e e e s e 524
A013_1BLSOIC-SC ..o eeeeeeeeeeeeee e e ee e s e e e ee e e oo e e s e ee s e e e e e e s e s e s s e e ee e 525
TBGA

14020 24L-ADGA-TAD-BXS ...vveoeeeeeeeeeeeeeeeeeeeeseeeeseeeeseeeeeeeeeesesees s ees s eessseeeseeesseees s ee s ees e eeseeeseeeseeeeeeeeeee 528
TFBGA

14035 _A8LATDGA-BIK-BXB-AE0MIC. ... eveeereeeeeeeeseeeeeeeeeeeeeeeeeeeseseeseeeesseeessesesseeeeseeeeseseeseeesseeeeseeeeeseeeese 530
14034 _ABLATDGA-BTK-8XT10-A50MIUC. ........eveeereeeeeeeseeeeeeeeeeeeseeeeeseseeseeeeeseeessesesseeeeseseeeseeseeeeseeeeseesesseeeese 531
WFBGA

14026_3AL-WIDGA-MM-AXB-32MIC ... oeeoeeeee e eeee e eee e e e e e e s ee s ee e s e eeeeeeeee 534
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14027 _34L-WIDGa-MAM-4X6-32MIC-"T .....eiueeieiiieitieie ettt ettt et et e st e sseeseeeseesaeeseesaeetesseenaeensanseensenneenes 535
14037_48L-WIGa-MTQ-4XB-32IMIC ......c.ueeiurieeteeeiie e ctee et e ettt et e et et e et e e et e e teeete e e beesaseebeesabeeaseesabeesseeeaseesres 536
14038_48L-WiGa-M2Q-5XB-32IMIC ........eeiurieerieiiteeitie et e ettt et e ettt eete e et e et e e e aeeebeeeaseebeesaaeeeseesabeesseesaseesres 537
14039 _48L-WiGa-MAQ-AXB-32IMIC........eeirieireeiieectie et e ettt ete e ettt e e et e ete e e teeeaeeeteesaseebeesaseeaseesabeesseesareeares 538
14040_48L-Wiga-MBQ-5XB-32IMIC........cccviiireeireeitieeetee ettt eeteeette et e et e et e st e e e aeeebeesaseebeesareeeseesabeesseeeaseeares 539
XFLGA
14041_48L-XfIga-CTQ-4XB-29MUC .....eeeiueeiiieeiee et ctee et e sttt steeete et eesteeste e s teesaeeebeessseebeessbeeseesnbeesseesnreesses 542
14043 _48L-XfIga-CAQ-AXB-29MIC ......cccueiirieitee i e itieeetee sttt e steeeee e teesteesteesbeeaseeesbeessseebeessseeaseessseesseesnreeses 543
14042_48L-XfIga-C2Q-5XB-29MUC ......eccueeiirieeiie i e etie et e sttt et e eee e teeste e teesbeesseeesbeessseebeessseeseessseesseesnneesses 544
14044 _48L-Xflga-CBQ-5XB-29MIC ......cccuieiirieeieeitiectee et e sttt steestee e teeesteesteesbeesaeessbeessaeenseessseeseessseesseesnneeses 545
TQFP
O I (o' o Y 001 0L I TS 548
TSOP
0 I (=Yoo =t USSR 550
Y A I (=Yoo R USSR 551
(02 LI (Yo o = SRS 552
OO LI (=TT o R OSSPSR 553
I (Yo o =t OSSP 554
0T I (Yo o =t OSSPSR 555
UQFN
14001_06L-UgfN-8XTMMB-QUUB..........ecctieitieciee it ctee ettt et et et eeate et e steesaeeebeesaeeeabeessseeseesnbeesseeenreesees 558
14011 _12L-UGFN-2X2-QUUB........eiitie ittt ettt ettt s b e et e et e et e e ebe e e ateesae e e beesaaeeabeessreeaneesnbeeeseeenreeares 559
14014 _16L-UQFN-3X3-QUC .......eiitie ettt ettt s e et e et e et e e be e et e e saeeesbeessseeabeessbeeseesnbeeaseeenneenses 560
14019 _20L-UGFN_3X3-Q3BD .....ueiitiiiiie ettt ettt ete et e sttt s b e e eat e e teeeateebeeaate e ae e e beeeaaeebeeshbeebeeeabeenteeenreeres 561
0252_20L-UGFN-4XAX0-55 TOT2 ....oeeiriiiiieetii ettt ettt et e e st e et e e et e e beesaaeebeesaaeebeesnbeenreeenre s 562
VQFN
14015 _16L-VAN-3X3-QVC....ooeeeeiie ettt ettt st e st e et e e nteesteeenteesaeeesteesmeeenseesnteenneesnseenneeenneenees 566
XQFN
14012_12L-XGN-2X2-QXB........eeetieieieeetee ettt ettt et e e e et e et e e et e e e e e te e e be e eae e e beeeabeebeeenbeeaaeeanbeeeaeeereeares 568
14018 _16L-XGN-3XB-QIXC....cceeeiitii ettt ettt ettt e e e et e et e e et e e e e ete e e beeeaeeebeesaseebeesnbeeaseeenbeeaseeeareeaees 569
X2QFN
14017_16L-x20fn-2mmSX2mMm5-QBC ...ttt e e e ettt e e e e et e e e e e e e nee e e e e e e anreeeaaaaaneas 572
WQFN
14016_16L-WOFN-3X3-QIC ... .eeieeeeiie ettt et ettt e st e et eeste e st e e nteesaeeesteesneeeseesnteenneeenbeenneeenneenees 574
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14021 24L-WGFN-AXE-QD ... oveoeveoeeeeeeee e
14031_A0L-WGFN-BXB-Ql ..o eeee e

USON

14006_08L-uson-2x2-QUBPdT.........ooiiiiiiiieeee e
14007_08L-uson-2X2-QUA........ceeie e

WSON

14008_08L-WSON-5X6-QA.......coiiiiieeiee e
14009_08L-WsON-6X8-Q2A.........oieiiieieeeeriee e

XSON

14002_06L-xson-1mm5x1mm5-QX6
14010_08L-XSON-2X2-QX8 ....c.veiitieiiiieiiesieeniee st siee et

Lecacy SMSC PAckAGE DRAWINGS & SPECIFICATIONS

DFN

10L-DFN-162304-3x3B-05P-rB--10f2

DSA

BOL-DSA-04P-IB..... oot

LBGA

256L-LBGA-17X17B-1P--rC......ccciiiiiiii e

LFBGA

100L-LFBGA-10X10B-08P-rC........ccooiiiiiiiiiiie e
156L-LFBGA-11X11B-08P--rC ...
169L-LFBGA-11X11B-08P--rB ...
176L-LFBGA-10X10B-065P--rD ........ccoooiiiiiiiciiiceeceeece e
196L-LFBGA-10x10B-065P--rB.........cccooiiiiiiiiiiiiceeeeecee
208L-LFBGA-15X15B-08P--TA........ooiiiiiiiiciceeecee e
225L-LFBGA-13x13B-08P--rB.........cciiiiiiiiiicicc e
292L-LFBGA-17X17B-08P--TA. ...
324L-LFBGA-15x15B-08P--rB........cccoiiiiiiiiiiceeceeec e

LGA

45L-LGA-KLR3B012-SiP-rD ....cueiiiiiiiiiii e
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MICROCHIP

Package Index

LQFP

208L-LQFP-28X28B-05P-TC............ccoommmeeeeeesssseeeeesss s 612
BAL-LQFP-TXTB-04P-TC .......ooovoeeeeessaaeeeeesss e eeesss s 613
MQFP

100L-MQFP-14X20B-0B85P=-TC ... rvvvvvssaaesreessssseeesesssse st sssssss s sess s 616
128L-MQFP-14X20B-05P--TE ........ooorrrveeessaesseesssseessesss s 617
PLCC

2BL-PLOCATC oo 620
QFN

24L-QFN2504-AXAB-TC-102 ... oooeoeoo e 622
28L-QFN-3104-BXBIMM-TA ... eeveesssaeeeeesss e eeess s 624
28L-QFN-3106-BXSIMM-TG ...cooooieeveesssaeeeessss e seesss s 625
B2L-QFNB304-5X5B-05P-FH-T0f2 .....coourerveeessaaeeeeesssseeeseesss s eeessss e 626
B6L-QFN-4106-BXBB-05P-TB-T0f2 .......oorvveesssaeeseesssseessessssseeseesss e 628
BBL-QFNB704-BXBB-05P-TA ........o.rvvversmaeeeeesssseeeeeesss e esessss e 630
BBL-QFNB70B-BXBB-05P-TA .........rvvveermameeeeessssaeeeseesss e sessss s 631
4OL-QFN-4104-BXBB-05P-TB--10f2 ........o.oooorieeeeessseeseesssss e seesss st 632
4OL-QFN-4304-BXBB-05P-TE--102 .......oooeoovoeeeeessseeeeesss e seesss s 634
A8L-QFNATO4-TXTB-TGT0f2....ooeeooooeeeeessseeeeeesss st 636
A8L-QFNS304-TXTB-TBT0f2 ....ooveooooeeeeesssseeeessss st 638
5BL-QFNAZ04-BXBB-TE 102 .......oovocoroeeeeeessseeseesss st 640
5BL-QFNSI0A-BXBB-TF-~102 ... vveeeooeeeeesssaeeseesss st 642
B4L-QFNATOA-IXIB-TC-TO2 ... oveeeoseeeeeess s 644
B4L-QFNBOOA-IXIB-TB-T0f2 ... oveevooeeeeesssa st 646
BAL-QFNT304-OXIB-TC-T02 ... ovevessaeeeeess e eesss e 648
72L-QFNBO0A-10XT0B-TC102......oooooroeeveesssaeeeesss s 650
T2L-QFNTO0A-T0XT0BTA. ....ccooooeeveesssaeeeeesss e eesss s 652
SQFN

2L-SQFN-AXAB-08P-TC .......coovocoumeereeesisaeesseessse s sess e 654
BL-SQFN-AXAB-0B5P-TC .........ocoomeiereeesssaeesseessse s sess e 655
BL-SQFNZ-3X3B-05P-TB........oovocooueerreesssaeeseesssseessees s 656
BL-SQFNG-5X5B-08P-IB...........ccoouurrreesssaaeseeessssseeesesss s 657
20L-SQFN-AXAB-05P-TF ........cooooreeveessaeeeeeesss e seess e 658
2AL-SAQFN-AXAB-05PTA. ... rovveeermeeeeeesss e seess e 659
24L-SQFN-5XEB-0B5PTB............crrvvevssaeeeeeesssaeeeesesssse s 660
28L-SQFN-3104--5X5B-05P-TA ........ccoouurreeeessaaeeeeeessse e ssesss st 661
28L-SQFN-3106--5X5B-05P-TA .........coorurrvveessaaeeeseesss e ssesss et ess e 662
B2L-SQFN-BXEB-05P-TB.........coooorerveesssaeeseessse e eseesss s 663
36L-SQFN-3706-BXBB-05PTB .........cooumrrreeessaaeeseesssseeessesss e sess s 664
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MICROCHIP

Package Index
48L-SQFN-4104-TXTB-05PTB .......oooorvvverrrmeeeeessssreeeseessssseeessssss s eesssss e ssssss s 665
48L-SQFN-5304-TXTB-05PTA . .....oooorvvoeerrmeeeeessssseeeseesssesseessessse e sesssss e ssssss s 666
QFP
00L-QFP-14X20B-0B5P--TC ..o rvveessaaeeeeesss s sessss s 668
128L-QF P-14X20B-05P-TE ........ccooumeeveessmaeeeeesss e sesss s 669
B0L-QFP-28X28B-0B5P--TA ... eeveeeomaeeeeesssseeesesss s 670
208L-QFP-28X28B-05P T ..........oveeovoeaeeeeessseeeessss s 671
QLEX
10L-S18QLEX-1800X1300X550B-400P-—1B ........ccooomrrrveessmaireseessssesssesssssessessseseessesss s 674
10L-521QLEX-2100X1600X550B-500P-—TB .........cooomrrreeessmarreeesssasesssessssseessesssseseessesss s 675
SIP
DOL-SIP-RATB .o eess s 678
SoIC
TAL-SOIC-150 MIIS-WIE-TB........ooooeeeeeeeeeesss e eeeeeeesssss s 680
BL-SOIC-150 MIIS-WIAE-DOY-TB........ccoovoereeeeeeeeessssseeeeeeeeessss e 681
SOT-23
SOT23-FAMILY-D ..ot 684
SSOP
SSOP-150MiIS-WIDE-FAMILY-TC .......coooorevvereaaneeeeesssaeeesessss s 686
TDFN
BL-TDFN-151704-tyPe1-2X3B-05P-TA ..........ooooveeeoeeesoeseeeeeeeeesssses e eeeesesssss e 688
TFBGA
29L-TFBGA-TXTB-05PTC ...coovvoeaiereeeeessssse e eeeessssss e 690
ABAL-TFBGA-TXTB-05P-IB ...cooouuuaiiieeeeeeeesssss s sesssssss e 691
TAAL-TFBGA-TXTB-0BP-1D ....ooooooaeeeeeeeeesssse e eeeesssss e 692
TQFP
100L-TQFP-T4XTAB-05PTC.......ooooeeveeeoe oo 694
176L-TQFP-20X20XTPAB-0AP-TA .........oooommreeeeeineeeeeesseseeeeesss s 695
AP-TQFP-1PATHICK-SQUARE-TC...........oooormmieeeeesssaeeseesssesseesssssse s sessssss s 696
TSSOP
TSSOP-BXBB-FAMILY-MB ... eeeeeeeessss s 698
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MICROCHIP

Package Index

UFBGA

25L-UFBGA-BXBB-05P-TA .........oooooooceesssaeeeeeeeeesssss e sesssssss b 700
VFBGA

25L-VFBGA-3X3B-05PTB ........ooovvveeeessssaeeeeseseessssss s 702
AOL-VFBGA-AXAB-0BP-TA.........ococoovioeseeeeeeeeeessssss e 703
WFBGA

49L-WFBGA-3500X3500UMB-400UMP--TA ...........ooormmiereeessameeeeesssaeeesssssssseessssss s essssssesseessesss e 706
VTQFP

T00L-VTQFP-T4XTAB-05PTC ...cooooevveeeoaaeseeesssseeesesss st 708
128L-VTQFP-TAXTAB-0APTC ....ooovveeeoeeeeeess s 709
T44L-VTQFP-20X20XTB-05P-TA........ooocoooooeeeeeess e 710
XVTQFP
128L-XVTQFP-14X14B-05P-5X58PAD-TA.........cooomirreeesinaeesseesssssesssesss s ssssss s 712
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MICROCHIP

Package Outlines and Dimensions

SIDEBRAZE
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MICROCHIP

Package Outlines and Dimensions

8-Lead Ceramic Side Brazed Dual In-Line with Window (JW) — .300" Body

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

NOTE 1 12 3 W

_ i

B E
Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A .085 - .200
Top of Body to Seating Plane A2 .103 - .143
Standoff A1 .025 - .070
Package Width E1 .280 - .310
Overall Length D .500 - 540
Tip to Seating Plane L 125 - .200
Lead Thickness c .008 - .015
Upper Lead Width B1 .045 - .065
Lower Lead Width B .015 - .022
Overall Row Spacing § E .300 - .325
Window Diameter w .161 - A71
Lid Length T 440 - 460
Lid Width U .260 - .280

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include burrs and/or projections of package material. These particles shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-083B
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MICROCHIP

Package Outlines and Dimensions

14-Lead Ceramic Side Brazed Dual In-Line with Window (JW) —.300" Body

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
T
N
r N T
U § E1
N
/‘K\\j‘ \ J
NOTE 1 T2 3 \
N—w
D
: | —
d u L
/: $ A2
T boo
A1
B1 ——‘ |- C
BJ L J e L E
Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 14
Pitch e .100 BSC
Top to Seating Plane A .085 - .200
Top of Body to Seating Plane A2 .100 - 140
Standoff A1 .025 - .070
Package Width E1 .280 - .310
Overall Length D .693 - 770
Tip to Seating Plane L 125 - .200
Lead Thickness [ .008 - .015
Upper Lead Width B1 .045 - .065
Lower Lead Width B .015 - .022
Overall Row Spacing § E .300 - .325
Window Diameter w .161 - 71
Lid Length T 440 - 460
Lid Width U .260 - .280
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.
3. Dimensions D and E1 do not include burrs and/or projections of package material. These particles shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-107B
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MICROCHIP

Package Outlines and Dimensions

28-Lead Ceramic Side Brazed Dual In-Line with Window (JW) — .300" Body

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

NOTE 1

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A .085 - .200
Top of Body to Seating Plane A2 115 - .155
Standoff A1 .025 - .070
Package Width E1 .280 - .310
Overall Length D 1.380 - 1.420
Tip to Seating Plane L 125 - .200
Lead Thickness c .008 - .015
Upper Lead Width B1 .045 - .065
Lower Lead Width B .015 - .022
Overall Row Spacing § E .300 - .325
Window Diameter W .161 - A71
Lid Length T 490 - 510
Lid Width U 275 - .295

2. § Significant Characteristic.
3. Dimensions D and E1 do not include burrs and/or projections of package material. These particles shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-084B
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MICROCHIP

Package Outlines and Dimensions

CERDIP

© 2014 Microchip Technology Inc. DS00000049BQ page 25



MICROCHIP

Package Outlines and Dimensions

8-Lead Ceramic Dual In-Line (JA) ~ .300" Body [CERDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
N
%z
)% E1
///
%
NoTE 1 — [T & T |
12
D
E
| )
t L SH
C
A1 L
b1 — <’—‘ L f ! E2 !
e
b —_—| | ——
Units INCHES
Dimension Limits MIN | NOM | MAX
Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A - - .200
Base to Seating Plane § A1 .015 - -
Ceramic Package Height A2 .140 - A75
Shoulder to Shoulder Width E .290 - .320
Ceramic Pkg. Width E1 .230 .248 .300
Overall Length D .370 .380 400
Tip to Seating Plane L 125 - .200
Lead Thickness c .008 - .015
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .314 - 410

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic
3. Dimensioning and tolerancing

per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-001C
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MICROCHIP

Package Outlines and Dimensions

8-Lead Ceramic Dual In-Line with Window (JW) ~ .300" Body [CERDIP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

FHHHHH/

j»///j E1

//////4

///,l

A

%% |

NOTE 1 / e e A
1 2
D
E
A E A2
A1 —| L

T ﬂ ‘

b—] a E2 !

Units INCHES
Dimension Limits]  MIN_ | NOM [ MAX

Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A - - .200
Base to Seating Plane § A1 .015 - -
Ceramic Package Height A2 .140 - 175
Shoulder to Shoulder Width E .290 - .320
Ceramic Pkg. Width E1 .230 248 .300
Overall Length D .370 .380 400
Tip to Seating Plane L 125 - .200
Lead Thickness c .008 - .015
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 314 - 410
Window Diameter W .267 .270 273

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-027C
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MICROCHIP

Package Outlines and Dimensions

14-Lead Ceramic Dual In-Line (JD) ~ .300" Body [CERDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
N
kel e B e W Wl B she W e
//_/( E1
7
/&///
NOTE 1 AR R R RS RS R
1 2
D
}
A2

| ——

1

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

L
- c
b1 f |
b e I E2 |
Units INCHES
Dimension Limits MIN | NOM | MAX

Number of Pins N 14
Pitch e .100 BSC
Top to Seating Plane A - - .200
Base to Seating Plane § A1 .015 - -
Ceramic Package Height A2 .140 - A75
Shoulder-to-Shoulder Width E .290 - .325
Ceramic Pkg. Width E1 .230 .288 .300
Overall Length D .740 .760 .780
Tip to Seating Plane L 125 - .200
Lead Thickness C .008 - .015
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .320 - 410

2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-002C
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MICROCHIP

Package Outlines and Dimensions

14-Lead Ceramic Dual In-Line with Window (JW) ~ .300" Body

[CERDIP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Notes:

NOTE 1

E1

Units INCHES

Dimension Limits MIN NOM [ MAX
Number of Pins N 14
Pitch e .100 BSC
Top to Seating Plane A - - .200
Base to Seating Plane § A1 .015 - -
Ceramic Package Height A2 .140 - 175
Shoulder to Shoulder Width E .290 - .325
Ceramic Pkg. Width E1 .230 .288 .300
Overall Length D .740 .760 .780
Window Diameter W 125 170 .210
Tip to Seating Plane L 125 - .200
Lead Thickness C .008 - .015
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .320 - 410

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing No. C04-099C

© 2014 Microchip Technology Inc.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Ceramic Dual In-Line (JE) ~ .300" Body [CERDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
N
ke ke W i ke B ke Wl
V.74
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W
NOTE 1 RS R R RS RSN
1 2
D
* H
A o
i ‘ q

Notes:

L Cc
L
E2 |
—li—=—Db e
Units INCHES

Dimension Limits MIN | NOoM | MAX
Number of Pins N 16
Pitch e .100 BSC
Top to Seating Plane A - - .200
Base to Seating Plane § A1 .015 - -
Ceramic Package Height A2 .140 - A75
Shoulder to Shoulder Width E .290 - .325
Ceramic Pkg. Width E1 .245 .288 .300
Overall Length D .740 .760 .780
Tip to Seating Plane L 125 - .200
Lead Thickness c .008 - .015
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .320 - 410

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-003C
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MICROCHIP

Package Outlines and Dimensions

18-Lead Ceramic Dual In-Line with Window (JW) ~

.300" Body [CERDIP]

Note:

http://www.microchip.com/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at

N
| BN s i el
%, r )
EF'LLIJLLIJLLIJLLI'ILLF'LLF'LLF'LIJ
2

O

>

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

"I,

Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 18
Pitch e .100 BSC
Top to Seating Plane A - - .200
Ceramic Package Height A2 .140 - 175
Base to Seating Plane § A1 .015 - -
Shoulder to Shoulder Width E .308 - .325
Ceramic Pkg. Width E1 .280 .288 .296
Overall Length D .882 .890 910
Tip to Seating Plane L 125 - .200
Lead Thickness c .008 - .014
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .325 - 410
Window Width W1 130 .140 .150
Window Length W2 .190 .200 .210

2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-010C

© 2014 Microchip Technology Inc.
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MICROCHIP

Package Outlines and Dimensions

20-Lead Ceramic Dual In-Line with Window (JW) ~ .300" Body [CERDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

D —
R | |
A L = A2
L
e e gt
E2 b
Units INCHES

Dimension Limits| MIN | NOM | MAX
Number of Pins N 20
Pitch e .100 BSC
Top to Seating Plane A - - .200
Ceramic Package Height A2 .140 - 175
Base to Seating Plane § A1 .015 - -
Shoulder to Shoulder Width E .308 - 325
Ceramic Package Width E1 .280 .288 .296
Overall Length D .942 .950 .970
Tip to Seating Plane L 125 - .200
Lead Thickness C .008 - .014
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .325 - 410
Window Diameter wW 167 170 A73

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-115C
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MICROCHIP

Package Outlines and Dimensions

24-Lead Ceramic Dual In-Line (JG) ~ .600" Body [CERDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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b
Units INCHES

Dimension Limits|  MIN | NOM [ MAX
Number of Pins N 24
Pitch e .100 BSC
Top to Seating Plane A - - .225
Ceramic Package Height A2 .140 - 175
Base to Seating Plane § A1 .015 - -
Shoulder to Shoulder Width E .590 - .625
Ceramic Pkg. Width E1 .510 .520 .540
Overall Length D 1.240 1.250 1.270
Tip to Seating Plane L 125 - .200
Lead Thickness C .008 - .015
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .620 - .710

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-004C
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MICROCHIP

Package Outlines and Dimensions

28-Lead Ceramic Dual In-Line (JN) ~ .600" Body

[CERDIP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

NOTE 1 —/

N
(ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ\

ﬂ

// ]

7

1 2

BIRERIRI IR IR InIn]

‘ E ‘
A A2
1 ‘ ‘ L c
~— b1 | |
A1 e I E2 1
Units INCHES
Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - 225
Ceramic Package Height A2 140 - A75
Base to Seating Plane § A1l .015 - -
Shoulder to Shoulder Width E .590 - .625
Ceramic Pkg. Width E1 .510 .520 .540
Overall Length D 1.440 1.450 1.470
Tip to Seating Plane L 125 - .200
Lead Thickness C .008 - .015
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .620 - .710
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic

3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-006C
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MICROCHIP

Package Outlines and Dimensions

28-Lead Ceramic Dual In-Line with Window (JW) ~ .300" Body [CERDIP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

N
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L LT
NOTE 1 1 2
I D
A
A1
Units INCHES

Dimension Limits| MIN | NOM | MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .200
Ceramic Package Height A2 .140 - A75
Base to Seating Plane § A1 .015 - -
Shoulder to Shoulder Width E .308 - .325
Ceramic Package Width E1 .280 .288 .296
Overall Length D 1.442 1.450 1.470
Tip to Seating Plane L 125 - .200
Lead Thickness c .008 - .014
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .325 - 410
Window Width W1 .130 .140 .150
Window Length W2 .290 .300 .310

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-080C
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MICROCHIP

Package Outlines and Dimensions

28-Lead Ceramic Dual In-Line with Window (JW) ~ .600" Body [CERDIP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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Units INCHES

Dimension Limits| MIN | NOM | MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - 225
Ceramic Package Height A2 .140 - 175
Base to Seating Plane § A1 .015 - -
Shoulder to Shoulder Width E .590 - .625
Ceramic Package Width EA1 510 520 .540
Overall Length D 1.440 1.450 1.470
Tip to Seating Plane L 125 - .200
Lead Thickness c .008 - .015
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .620 - .710
Window Diameter W .270 .280 .290

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-013C
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MICROCHIP

Package Outlines and Dimensions

40-Lead Ceramic Dual In-Line (JK) ~ .600" Body [CERDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN | NOM | MAX
Number of Pins N 40
Pitch e .100 BSC
Top to Seating Plane A - - 225
Ceramic Package Height A2 .140 - A75
Base to Seating Plane § A1 .015 - -
Shoulder to Shoulder Width E 590 - .625
Ceramic Package Width E1 510 .520 540
Overall Length D 2.030 2.050 2.070
Tip to Seating Plane L 125 - .200
Lead Thickness C .008 - .015
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .620 - .710

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-008C
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MICROCHIP

Package Outlines and Dimensions

40-Lead Ceramic Dual In-Line with Window (JW) ~

.600" Body [CERDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits| MIN | NOM | MAX
Number of Pins N 40
Pitch e .100 BSC
Top to Seating Plane A - - .225
Ceramic Package Height A2 .140 - A75
Base to Seating Plane § A1 .015 - -
Shoulder to Shoulder Width E .590 - .625
Ceramic Package Width E1 510 520 .583
Overall Length D 2.030 2.050 2.070
Tip to Seating Plane L 125 - .200
Lead Thickness c .008 - .015
Upper Lead Width b1 .045 - .065
Lower Lead Width b .015 - .023
Overall Row Spacing E2 .620 - .710
Window Diameter \W .340 .350 .360
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-014C
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MICROCHIP

Package Outlines and Dimensions

CERQUAD
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MICROCHIP

Package Outlines and Dimensions

68-Lead Ceramic Leaded (CL) Chip Carrier with Window — Square [CERQUAD]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 68
Pitch e .050 BSC
Overall Height A 155 72 190
Package Thickness A2 .132 REF
Lead Height A1 0.90 .100 120
Side Chamfer CH2 .035 REF
Corner Chamfer CH1 .040 REF
Overall Package Width E .985 .990 .995
Overall Package Length D .985 .990 .995
Ceramic Package Width E1 .930 .950 .965
Ceramic Package Length D1 .930 .950 .965
Overall Lead Centers E3 .800 REF
Overall Lead Centers D3 .800 REF
Footprint Width E2 .880 910 .940
Footprint Length D2 .880 .910 .940
Lead Length L1 .006 - -
Lead Thickness c .006 .007 .010
Upper Lead Width b1 .026 .029 .032
Lower Lead Width b .017 .019 .021
Window Diameter w 370 .380 .390
Notes:

1. Dimensions D1 and E1 do not include glass protrusion. These protrusions shall not exceed .005" per side.
2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
Microchip Technology Drawing C04-097B
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MICROCHIP

Footprint OQutlines and Dimensions

68-Lead Ceramic Leaded (CL) Chip Carrier with Window - Square [CERQUAD]

Note: Forthe most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units INCHES
Dimension Limits| MIN | NOM | MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 .933
Contact Pad Spacing C2 .933
Contact Pad Width (X68) X1 .026
Contact Pad Length (X68) Y1 .091

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2097A
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MICROCHIP

Package Outlines and Dimensions

84-Lead Ceramic Leaded (CL) Chip Carrier with Window — Square [CERQUAD]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Notes:
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D3 ! I E3 !
L D2 I L E2
Units INCHES
Dimension Limits MN [ NOM [ WMAX
Number of Pins N 84
Pitch e .050 BSC
Overall Height A 155 | 472 | 190
Package Thickness A2 .132 REF
Lead Height A1 090 | 00 | 120
Side Chamfer CH2 .035 REF
Corner Chamfer CHA1 .040 REF
Overall Package Width E 1.185 1.190 1.195
Overall Package Length D 1.185 1.190 1.195
Ceramic Package Width E1 1.130 1.150 1.165
Ceramic Package Length D1 1.130 1.150 1.165
Overall Lead Centers E3 1.00 REF
Overall Lead Centers D3 1.00 REF
Footprint Width E2 1.080 1.110 1.140
Footprint Length D2 1.080 1.110 1.140
Lead Length L1 .006 - -
Lead Thickness c .006 .007 .010
Lower Lead Width b .017 .019 .021
Upper Lead Width b1 .026 .029 .032
Window Diameter w .395 400 405

1. Dimensions D1 and E1 do not include glass protrusion. These protrusions shall not exceed .005" per side.
2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
Microchip Technology Drawing C04-112B
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MICROCHIP

Footprint OQutlines and Dimensions

84-Lead Ceramic Leaded (CL) Chip Carrier with Window - Square [CERQUAD]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units INCHES
Dimension Limits| MIN | NOM | MAX
Contact Pitch E .050
Contact Pad Spacing C1 1.134
Contact Pad Spacing C2 1.134
Contact Pad Width (X84) X .026
Contact Pad Length (X84) Y .091

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2112A
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

SC70
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic Small Outline Transistor (LB) [SC70]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM | MAX
Number of Pins N 3
Pitch e 0.65 BSC
Overall Height A 0.80 - 1.10
Molded Package Thickness A2 0.80 - 1.00
Standoff A1 0.00 - 0.10
Overall Width E 1.80 2.10 2.40
Molded Package Width E1 1.15 1.25 1.35
Overall Length D 1.80 2.00 2.25
Foot Length L 0.10 0.20 0.46
Lead Thickness c 0.08 - 0.26
Lead Width b 0.15 - 0.40

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-060B
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MICROCHIP

Footprint OQutlines and Dimensions

3-Lead Plastic Small Outline Transistor (LB) [SC70]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Notes:
1. Dim

|
1
| —— < —]

— X |[=— SILK SCREEN

RECOMMENDED LAND PATTERN

Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
0.65 BSC
2.20

Contact Pitch

Contact Pad Spacing
Contact Pad Width
Contact Pad Length
Distance Between Pads

0.50
0.95

< X|O(m

1.25

ensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2060A
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MICROCHIP

Package Outlines and Dimensions

5-Lead Plastic Small Outline Transistor (LT) [SC70]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 5
Pitch e 0.65BSC
Overall Height A 0.80 - 1.10
Molded Package Thickness A2 0.80 - 1.00
Standoff A1 0.00 - 0.10
Overall Width E 1.80 2.10 2.40
Molded Package Width E1 1.15 1.25 1.35
Overall Length D 1.80 2.00 2.25
Foot Length L 0.10 0.20 0.46
Lead Thickness c 0.08 - 0.26
Lead Width b 0.15 - 0.40

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-061B
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MICROCHIP

Footprint OQutlines and Dimensions

5-Lead Plastic Small Outline Transistor (LT) [SC70]

For the most current package drawings, please see the Microchip Packaging Specification located at

Note:
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOoM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 2.20
Contact Pad Width X 0.45
Contact Pad Length Y 0.95
Distance Between Pads G 1.25
Distance Between Pads Gx 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2061A

© 2014 Microchip Technology Inc.
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MICROCHIP

Package Outlines and Dimensions

5-Lead Plastic Small Outine Transistor (LTY) [SC70]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 5
Pitch e 0.65BSC
Overall Height A 0.80 - 1.10
Molded Package Thickness A2 0.80 - 1.00
Standoff A1 0.00 - 0.10
Overall Width E 1.80 2.10 2.40
Molded Package Width E1 1.15 1.25 1.35
Overall Length D 1.80 2.00 2.25
Foot Length L 0.10 0.20 0.46
Lead Thickness c 0.08 - 0.26
Lead Width b 0.15 - 0.40

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-061B 3
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MICROCHIP

Footprint OQutlines and Dimensions

5-Lead Plastic Small Outine Transistor (LTY) [SC70]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 2.20
Contact Pad Width X 0.45
Contact Pad Length Y 0.95
Distance Between Pads G 1.25
Distance Between Pads Gx 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2061A
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Small Outline Transistor (LT) [SC70]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Small Outline Transistor (LT) [SC70]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 6
Pitch e 0.65BSC
Overall Height A 0.80 - 1.10
Molded Package Thickness A2 0.70 0.90 1.00
Standoff A1 0.00 - 0.10
Overall Width E 2.10BSC
Molded Package Width E1 1.25 BSC
Overall Length D 2.00 BSC
Foot Length L 0.10 0.20 0.46
Lead Thickness c 0.08 - 0.22
Lead Width b 0.15 - 0.30

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-151A Sheet 2 of 2
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MICROCHIP

Footprint OQutlines and Dimensions

6-Lead Plastic Small Outline Transistor (LT) [SC70]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 2.20
Contact Pad Width (X6) X 0.40
Contact Pad Length (X6) Y 0.90
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2151A
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MICROCHIP

Package Outlines and Dimensions

SOT-23
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic Small Outline Transistor (NB) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 3
Lead Pitch e 0.95 BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A 0.89 - 1.12
Molded Package Thickness A2 0.79 0.95 1.02
Standoff A1 0.01 - 0.10
Overall Width E 2.10 - 2.64
Molded Package Width E1 1.16 1.30 1.40
Overall Length D 2.67 2.90 3.05
Foot Length L 0.13 0.50 0.60
Foot Angle ¢ 0° - 10°
Lead Thickness c 0.08 - 0.20
Lead Width b 0.30 - 0.54

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
2. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-104B
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MICROCHIP

Footprint OQutlines and Dimensions

3-Lead Plastic Small Outline Transistor (NB) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.95 BSC
Contact Pad Spacing C 2.30
Contact Pad Width (X3) X 0.65
Contact Pad Length (X3) Y 1.05
Distance Between Pads G 1.25
Overall Width 4 3.35

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2104A
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic Small Outline Transistor (TT) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 3
Lead Pitch e 0.95BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A 0.89 - 1.12
Molded Package Thickness A2 0.79 0.95 1.02
Standoff A1 0.01 - 0.10
Overall Width E 2.10 - 2.64
Molded Package Width E1 1.16 1.30 1.40
Overall Length D 2.67 2.90 3.05
Foot Length L 0.13 0.50 0.60
Foot Angle ¢ 0° - 10°
Lead Thickness c 0.08 - 0.20
Lead Width b 0.30 - 0.54

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
2. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-104B
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MICROCHIP

Footprint OQutlines and Dimensions

3-Lead Plastic Small Outline Transistor (TT) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM [ MAX
Contact Pitch E 0.95 BSC
Contact Pad Spacing C 2.30
Contact Pad Width (X3) X 0.65
Contact Pad Length (X3) Y 1.05
Distance Between Pads G 1.25
Overall Width Z 3.35
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2104A
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MICROCHIP

Package Outlines and Dimensions

5-Lead Plastic Small Outline Transistor (CT) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 5
Lead Pitch e 0.95BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A 0.90 - 1.45
Molded Package Thickness A2 0.89 - 1.30
Standoff A1 0.00 - 0.15
Overall Width E 2.20 - 3.20
Molded Package Width E1 1.30 - 1.80
Overall Length D 2.70 - 3.10
Foot Length L 0.10 - 0.60
Footprint L1 0.35 - 0.80
Foot Angle ¢ 0° - 30°
Lead Thickness c 0.08 - 0.26
Lead Width b 0.20 - 0.51

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-091B
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MICROCHIP

Footprint OQutlines and Dimensions

5-Lead Plastic Small Outline Transistor (CT) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.95 BSC
Contact Pad Spacing C 2.80
Contact Pad Width (X5) X 0.60
Contact Pad Length (X5) Y 1.10
Distance Between Pads G 1.70
Distance Between Pads GX 0.35
Overall Width Z 3.90

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2091A
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MICROCHIP

Package Outlines and Dimensions

5-Lead Plastic Small Outline Transistor (OT) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 5
Lead Pitch e 0.95BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A 0.90 - 1.45
Molded Package Thickness A2 0.89 - 1.30
Standoff A1 0.00 - 0.15
Overall Width E 2.20 - 3.20
Molded Package Width E1 1.30 - 1.80
Overall Length D 2.70 - 3.10
Foot Length L 0.10 - 0.60
Footprint L1 0.35 - 0.80
Foot Angle ¢ 0° - 30°
Lead Thickness c 0.08 - 0.26
Lead Width b 0.20 - 0.51

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Footprint OQutlines and Dimensions

5-Lead Plastic Small Outline Transistor (OT) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.95 BSC
Contact Pad Spacing C 2.80
Contact Pad Width (X5) X 0.60
Contact Pad Length (X5) Y 1.10
Distance Between Pads G 1.70
Distance Between Pads GX 0.35
Overall Width Y4 3.90

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Small Outline Transistor (CH) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 6
Pitch e 0.95BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A 0.90 - 1.45
Molded Package Thickness A2 0.89 - 1.30
Standoff A1 0.00 - 0.15
Overall Width E 2.20 - 3.20
Molded Package Width E1 1.30 - 1.80
Overall Length D 2.70 - 3.10
Foot Length L 0.10 - 0.60
Footprint L1 0.35 - 0.80
Foot Angle ¢ 0° - 30°
Lead Thickness c 0.08 - 0.26
Lead Width b 0.20 - 0.51

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Footprint OQutlines and Dimensions

6-Lead Plastic Small Outline Transistor (CH) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.95 BSC
Contact Pad Spacing C 2.80
Contact Pad Width (X6) X 0.60
Contact Pad Length (X6) Y 1.10
Distance Between Pads G 1.70
Distance Between Pads GX 0.35
Overall Width Z 3.90

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Small Outline Transistor (CHY) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 6
Pitch e 0.95BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A 0.90 - 1.45
Molded Package Thickness A2 0.89 - 1.30
Standoff A1 0.00 - 0.15
Overall Width E 2.20 - 3.20
Molded Package Width E1 1.30 - 1.80
Overall Length D 2.70 - 3.10
Foot Length L 0.10 - 0.60
Footprint L1 0.35 - 0.80
Foot Angle [0 0° - 30°
Lead Thickness c 0.08 - 0.26
Lead Width b 0.20 - 0.51

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Footprint OQutlines and Dimensions

6-Lead Plastic Small Outline Transistor (CHY) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits]|  MIN [ NOM [ MAX
Contact Pitch E 0.95 BSC
Contact Pad Spacing C 2.80
Contact Pad Width (X6) X 0.60
Contact Pad Length (X6) Y 1.10
Distance Between Pads G 1.70
Distance Between Pads GX 0.35
Overall Width Z 3.90

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Small Outline Transistor (OT) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 6
Pitch e 0.95BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A 0.90 - 1.45
Molded Package Thickness A2 0.89 - 1.30
Standoff A1 0.00 - 0.15
Overall Width E 2.20 - 3.20
Molded Package Width E1 1.30 - 1.80
Overall Length D 2.70 - 3.10
Foot Length L 0.10 - 0.60
Footprint L1 0.35 - 0.80
Foot Angle ¢ 0° - 30°
Lead Thickness c 0.08 - 0.26
Lead Width b 0.20 - 0.51

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Footprint OQutlines and Dimensions

6-Lead Plastic Small Outline Transistor (OT) [SOT-23]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM [ MAX
Contact Pitch E 0.95 BSC
Contact Pad Spacing C 2.80
Contact Pad Width (X6) X 0.60
Contact Pad Length (X6) Y 1.10
Distance Between Pads G 1.70
Distance Between Pads GX 0.35
Overall Width Z 3.90

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

SOT-23A
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic Small Outline Transistor (CB) [SOT-23A]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM | MAX
Number of Pins N 3
Lead Pitch e 0.95BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A 0.89 - 1.45
Molded Package Thickness A2 0.90 - 1.30
Standoff A1 0.00 - 0.15
Overall Width E 2.10 - 3.00
Molded Package Width E1 1.20 - 1.80
Overall Length D 2.70 - 3.10
Foot Length L 0.15 - 0.60
Foot Angle ¢ 0° - 30°
Lead Thickness c 0.09 - 0.26
Lead Width b 0.30 - 0.51

Notes:
1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Footprint OQutlines and Dimensions

3-Lead Plastic Small Outline Transistor (CB) [SOT-23A]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.95 BSC
Contact Pad Spacing C 2.70
Contact Pad Width (X3) X 0.60
Contact Pad Length (X3) Y 1.00
Distance Between Pads G 1.70
Overall Width Z 3.70
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2130A
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

SOT-89 SOT-143 SOT-223
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic Small Outline Transistor (MB) - [SOT-89]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic Small Outline Transistor (MB) - [SOT-89]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS
Dimension Limits| MIN [ NOM [ MAX
Number of Leads N 3
Pitch e 1.50 BSC
Outside Lead Pitch el 3.00 BSC
Overall Height A 1.40 1.50 1.60
Overall Width H 3.94 4.10 4.25
Molded Package Width at Base E 2.50 BSC
Molded Package Width at Top E1 213 | 220 | 229
Overall Length D 4.50 BSC
Tab Length (Option A) D1A 1.63 1.73 1.83
Tab Length (Option B) D1B 1.40 1.60 1.75
Tab Length (Option C) D1C 1.62 1.73 1.83
Foot Length L 0.79 1.10 1.20
Lead Thickness C 0.35 0.40 0.44
Lead 2 Width b 0.41 0.50 0.56
Leads 1 & 3 Width b1 0.36 0.42 0.48

Notes:

1. Dimensions D and E do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.127mm per side.
2. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-029C Sheet 2 of 2
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MICROCHIP

Footprint OQutlines and Dimensions

3-Lead Plastic Small Outline Transistor (MB) - [SOT-89]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
C 1.50 (BSC)
X 0.900
X1 1.733
X2 0.416
Y 1.300
Y1 4.600
Y2 1.475
Y3 0.950
Y4 1.125
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2029B
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MICROCHIP

Package Outlines and Dimensions

5-Lead Plastic Small Outline Transistor Header (MT) [SOT-89]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN [ MAX

Number of Leads N 5
Lead Pitch e 1.50 BSC
Outside Lead Pitch el 3.00 BSC
Overall Height A 1.40 1.60
Overall Width H 3.94 4.50
Molded Package Width E 2.29 2.60
Overall Length D 4.40 4.60
Tab Width D1 1.40 1.83
Foot Length L 0.80 1.20
Lead Thickness ¢ 0.35 0.44
Lead 2 Width b 0.41 0.56
Leads 1, 3, 4 & 5 Width b1 0.36 0.48
Tab Lead Width b2 0.32 0.48

Notes:
1. Dimensions D and E do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-030B
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MICROCHIP

Footprint OQutlines and Dimensions

5-Lead Plastic Small Outline Transistor Header (MT) [SOT-89]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 1.50 BSC
Contact Pad Width (X4) X1 0.70
Contact Pad Width X2 1.00
Contact Pad Width X3 2.00
Contact Pad Length (X4) Y1 1.50
Contact Pad Length (X2) Y2 0.70
Contact Pad Length Y3 0.80
Overall Length Z 5.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2030C
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MICROCHIP

Package Outlines and Dimensions

4-Lead Plastic Small Outline Transistor (RC) [SOT-143]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN | NOM [ MAX
Number of Pins N 4
Pitch e 1.92 BSC
Lead 1 Offset el 0.20 BSC
Overall Height A 0.80 - 1.22
Molded Package Thickness A2 0.75 0.90 1.07
Standoff § A1 0.01 - 0.15
Overall Width E 2.10 - 2.64
Molded Package Width E1 1.20 1.30 1.40
Overall Length D 2.67 2.90 3.05
Foot Length L 0.13 0.50 0.60
Footprint L1 0.54 REF
Foot Angle [0 0° - 8°
Lead Thickness c 0.08 - 0.20
Lead 1 Width b1 0.76 - 0.94
Leads 2, 3 & 4 Width b 0.30 - 0.54

Notes:
1. § Significant Characteristic.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
3. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

4-Lead Plastic Small Outline Transistor (RC) [SOT-143]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E1 1.90 BSC
Contact Pitch E2 1.60 BSC
Contact Width X1 0.60
Contact Width X2 1.00
Contact Length Y 1.30
Contact Pad Spacing C 2.10

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2031A
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic Small Outline Transistor (DB) [SOT-223]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 3
Lead Pitch e 2.30 BSC
Outside Lead Pitch el 4.60 BSC
Overall Height A - - 1.80
Standoff A1 0.02 - 0.10
Molded Package Height A2 1.50 1.60 1.70
Overall Width E 6.70 7.00 7.30
Molded Package Width E1 3.30 3.50 3.70
Overall Length D 6.30 6.50 6.70
Lead Thickness c 0.23 0.30 0.35
Lead Width b 0.60 0.76 0.84
Tab Lead Width b2 2.90 3.00 3.10
Foot Length L 0.75 - -
Lead Angle ¢ 0° - 10°

Notes:

1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-032B
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MICROCHIP

Footprint OQutlines and Dimensions

3-Lead Plastic Small Outline Transistor (DB) [SOT-223]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN_ [ NOM [ MAX
Contact Pitch E 2.30 BSC
Overall Pitch E1 4.60 BSC
Contact Pad Spacing C 6.10
Contact Pad Width X1 0.95
Contact Pad Width X2 3.25
Contact Pad Length Y 1.90
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2032A

DS00000049BQ page 84

© 2014 Microchip Technology Inc.



MICROCHIP

Package Outlines and Dimensions

5-Lead Plastic Small Outline Transistor (DC) [SOT-223]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Units MILLIMETERS
Dimension Limits MIN | NOM MAX

Number of Leads N 5

Lead Pitch e 1.27 BSC

Outside Lead Pitch el 5.08 BSC

Overall Height A - - 1.80

Standoff A1 0.02 0.06 0.10

Molded Package Height A2 1.55 1.60 1.65

Overall Width E 6.86 7.00 7.26

Molded Package Width E1 3.45 3.50 3.55

Overall Length D 6.45 6.50 6.55

Lead Thickness c 0.24 0.28 0.32

Lead Width b 0.41 0.457 0.51

Tab Lead Width b2 2.95 3.00 3.05

Foot Length L 0.91 - 1.14

Lead Angle 0° 4° 8°

Notes:

1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.

2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-137B
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MICROCHIP

Footprint OQutlines and Dimensions

5-Lead Plastic Small Outline Transistor (DC) [SOT-223]

http://www.microchip

.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Pad Pitch E 1.27 BSC
Overall Pad Pitch E1 5.08 BSC
Pad Spacing C 6.00
Pad Width X1 0.65
Pad Width X2 3.20
Pad Length Y 2.00
Distance Between Pads G 4.00
Distance Between Pads GX 0.62

Notes:
1. Dimensioning and toleranci

ng per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2137A
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MICROCHIP

Package Outlines and Dimensions

TO-92 TO-220
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic Transistor Outline (TO) [TO-92]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN MAX
Number of Pins N 3
Pitch e .050 BSC
Bottom to Package Flat D 125 165
Overall Width E 75 .205
Overall Length A 170 .210
Molded Package Radius R .080 105
Tip to Seating Plane L .500 -
Lead Thickness c .014 .021
Lead Width b .014 .022

Notes:

1. Dimensions A and E do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .005" per side.

2. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic Transistor Outline (ZB) [TO-92]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

DS

——— O ——]

' ]

R
Units INCHES

Dimension Limits MIN MAX
Number of Pins N 3
Pitch e .050 BSC
Bottom to Package Flat D 125 .165
Overall Width E A75 .205
Overall Length A 170 .210
Molded Package Radius R .080 .105
Tip to Seating Plane L .500 -
Lead Thickness c .014 .021
Lead Width b .014 .022

Notes:
1. Dimensions A and E do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .005" per side.
2. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-101B
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic Transistor Outline (AB) [TO-220]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 3
Pitch e .100 BSC
Overall Pin Pitch el .200 BSC
Overall Height A .140 - .190
Tab Thickness A1 .020 - .055
Base to Lead A2 .080 - 115
Overall Width E 357 - 420
Mounting Hole Center Q .100 - 120
Overall Length D .560 - .650
Molded Package Length D1 .330 - .355
Tab Length H1 .230 - .270
Mounting Hole Diameter oP 1139 - .156
Lead Length L .500 - .580
Lead Shoulder L1 - - .250
Lead Thickness c .012 - .024
Lead Width b .015 .027 .040
Shoulder Width b2 .045 .057 .070

Notes:
1. Dimensions D and E do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .005" per side.
2. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-034B
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MICROCHIP

Package Outlines and Dimensions

5-Lead Plastic Transistor Outline (AT) [TO-220]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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l—e1— —l pp —
Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 5
Pitch e .067 BSC
Overall Pin Pitch el .268 BSC
Overall Height A .140 - 1190
Overall Width E .380 - 420
Overall Length D .560 - .650
Molded Package Length D1 .330 - .355
Tab Length HA1 204 - .293
Tab Thickness A1 .020 - .055
Mounting Hole Center Q .100 - 120
Mounting Hole Diameter oP 1139 - .156
Lead Length L 482 - .590
Base to Bottom of Lead A2 .080 - 115
Lead Thickness c .012 - .025
Lead Width b .015 .027 .040

1. Dimensions D and E do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .005" per side.
2. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-036B
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

TSOT
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MICROCHIP

Package Outlines and Dimensions

5-Lead Plastic Thin Small Outline Transistor (OS) [TSOT]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
b
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Units MILLIMETERS
Dimension Limits|  MIN_ [ NOM | MAX
Number of Leads N 5
Lead Pitch e 0.95BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A - - 1.10
Molded Package Thickness A2 0.70 0.90 1.00
Standoff A1 0.00 - 0.10
Overall Width E 2.80 BSC
Molded Package Width E1 1.60 BSC
Overall Length D 2.90BSC
Foot Length L 0.30 0.45 0.60
Footprint L1 0.60 REF
Foot Angle ¢ 0° 4° 8°
Lead Thickness [ 0.08 - 0.20
Lead Width b 0.30 - 0.50
Mold Draft Angle Top o 4° 10° 12°
Mold Draft Angle Bottom B 4° 10° 12°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15 mm per side.
3. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-128B
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MICROCHIP

Footprint OQutlines and Dimensions

5-Lead Plastic Thin Small Outline Transistor (OS) [TSOT]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
— X |——
- - Y
c SILK—/
SCREEN
® |
|-— E —a]
—— l— G
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.95 BSC
Contact Pad Spacing C 2.80
Contact Pad Width (X5) X 0.60
Contact Pad Length (X5) Y 1.10
Distance Between Pads G 0.35
Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2128A
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MICROCHIP

Package Outlines and Dimensions

6-Lead Thin Small Outline Transistor (OS) [TSOT]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

6-Lead Thin Small Outline Transistor (OS) [TSOT]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

/\xa

%ﬂ —

VIEW A-A

Units MILLIMETERS

Dimension|Limits|  MIN [ NOM | MAX
Number of Leads N 6
Lead Pitch e 0.95 BSC
Outside Lead Pitch el 1.90 BSC
Overall Height A - - 1.10
Molded Package Thickness A2 0.70 0.90 1.00
Standoff A1 0.00 - 0.10
Overall Width E 2.80 BSC
Molded Package Width E1 1.60 BSC
Overall Length D 2.90BSC
Foot Length L 030 | 045 | 060
Footprint L1 0.60 REF
Foot Angle [0 0° 4° 8°
Lead Thickness C 0.08 - 0.20
Lead Width 0 0.30 - 0.50
Mold Draft Angle Top o) 4° 10° 12°
Mold Draft Angle Botton B 4° 10° 12°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-141A Sheet 2 of 2
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

DDPAK
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MICROCHIP

Package Outlines and Dimensions

3-Lead Plastic (EB) [DDPAK]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
E E1
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TOP VIEW
b1~ |- CHAMFER
OPTIONAL
Cc2
Lj_m ¢ .
.
Units INCHES
Dimension Limits MIN NOM | MAX
Number of Pins N 3
Pitch e .100 BSC
Overall Height A .160 - .190
Standoff § A1 .000 - .010
Overall Width E .380 - 420
Exposed Pad Width E1 .245 - -
Molded Package Length D .330 - .380
Overall Length H .549 - .625
Exposed Pad Length D1 .270 - -
Lead Thickness c .014 - .029
Pad Thickness Cc2 .045 - .065
Lower Lead Width b .020 - .039
Upper Lead Width b1 .045 - .070
Foot Length L .068 - 110
Pad Length L1 - - .067
Foot Angle [0} 0° - 8°
Notes:

1. § Significant Characteristic.
2. Dimensions D and E do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .005" per side.
3. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-011B
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MICROCHIP

Footprint OQutlines and Dimensions

3-Lead Plastic (EB) [DDPAK]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

X2

C1

‘-WD
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4£

-

X1

SILK SCREEN

Units INCHES
Dimension Limits|  MIN [ NOM [ MAX
Contact Pitch E .100 BSC
Pad Width X2 423
Pad Length Y2 327
Contact Pad Spacing C1 .252
Contact Pad Width (X3) X1 .041
Contact Pad Length (X3) Y1 157

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2011A
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MICROCHIP

Package Outlines and Dimensions

5-Lead Plastic (ET) [DDPAK]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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TOP VIEW CHAMFER
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A E Cc2
| <I>
A1 J Tr }—L L _r
Units INCHES
Dimension Limits MIN NOM | MAX

Number of Pins N 5
Pitch e .067 BSC
Overall Height A .160 - .190
Standoff § A1 .000 - .010
Overall Width E .380 - 420
Exposed Pad Width E1 .245 - -
Molded Package Length D .330 - .380
Overall Length H .549 - .625
Exposed Pad Length D1 .270 - -
Lead Thickness c .014 - .029
Pad Thickness Cc2 .045 - .065
Lead Width b .020 - .039
Foot Length L .068 - 110
Pad Length L1 - - .067
Foot Angle ¢ 0° - 8°

Notes:

1. § Significant Characteristic.
2. Dimensions D and E do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .005" per side.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-012B

DS00000049BQ page 102

© 2014 Microchip Technology Inc.



MICROCHIP

Footprint OQutlines and Dimensions

5-Lead Plastic (ET) [DDPAK]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

| X2 |
Y2
/ SILK SCREEN
C1
_ |:| |:| |:| |
—] | x
—= E
RECOMMENDED LAND PATTERN
Units INCHES
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E .067 BSC
Optional Center Pad Width X2 423
Optional Center Pad Length Y2 327
Contact Pad Spacing C1 248
Contact Pad Width (X5) X1 .041
Contact Pad Length (X5) Y1 .159

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2012A
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MICROCHIP

Package Outlines and Dimensions

7-Lead Plastic (EK) [DDPAK]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN NOM | MAX
Number of Pins N 7
Pitch e .050 BSC
Overall Height A .160 - .190
Standoff § A1 .000 - .010
Overall Width E .380 - 420
Exposed Pad Width E1 .245 - -
Molded Package Length D .330 - .380
Overall Length H .549 - .625
Exposed Pad Length D1 .270 - -
Lead Thickness c .014 - .029
Pad Thickness Cc2 .045 - .065
Lead Width b .020 - .037
Foot Length L .068 - 110
Pad Length L1 - - .067
Foot Angle [0} 0° - 8°
Notes:

1. § Significant Characteristic.
2. Dimensions D and E do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .005" per side.
3. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-015B
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MICROCHIP

Footprint OQutlines and Dimensions

7-Lead Plastic (EK) [DDPAK]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

X2

/ SILK SCREEN

|
- _ |:| |:| |:| |
| |
—] = xi
E
RECOMMENDED LAND PATTERN
Units INCHES
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E .050 BSC
Optional Center Pad Width X2 423
Optional Center Pad Length Y2 .327
Contact Pad Spacing C1 .248
Contact Pad Width (X7) X1 .039
Contact Pad Length (X7) Y1 .159

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2015B
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MICROCHIP

Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

PDIP
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual In-Line (P) - 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual In-Line (P) - 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
ALTERNATE LEAD DESIGN
(VENDOR DEPENDENT)
DATUM A DATUM A
] ]
I I
L. -
e e
2 2
Units INCHES

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .348 .365 400
Tip to Seating Plane L 115 .130 .150
Lead Thickness C .008 .010 .015
Upper Lead Width b1 .040 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:

1.
2.
3.

Pin 1 visual index feature may vary, but must be located within the hatched area.
§ Significant Characteristic

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed .010" per side.

. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-018D Sheet 2 of 2
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual In-Line (PA) - 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual In-Line (PA) - 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
ALTERNATE LEAD DESIGN
(VENDOR DEPENDENT)
DATUM A DATUM A
] ]
I I
. 1.
e e
2 2
Units INCHES

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .348 .365 400
Tip to Seating Plane L 115 .130 .150
Lead Thickness C .008 .010 .015
Upper Lead Width b1 .040 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:

1.
2.
3.

Pin 1 visual index feature may vary, but must be located within the hatched area.
§ Significant Characteristic

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed .010" per side.

. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-018D Sheet 2 of 2
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MICROCHIP

Package Outlines and Dimensions

14-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 14
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .735 .750 775
Tip to Seating Plane L 115 .130 .150
Lead Thickness [¢ .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located with the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-005B
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MICROCHIP

Package Outlines and Dimensions

14-Lead Plastic Dual In-Line (PD) — 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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—— b1
b e
Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 14
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 .130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .735 .750 775
Tip to Seating Plane L 115 .130 .150
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located with the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-005B
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
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b1 L
b e eB
Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 16
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 1130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 310 .325
Molded Package Width E1 .240 .250 .280
Overall Length .735 .755 775
Tip to Seating Plane L 115 1130 .150
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-017B
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Dual In-Line (PE) — 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 16
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 1130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D .735 .755 775
Tip to Seating Plane L 115 .130 .150
Lead Thickness .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-017B
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MICROCHIP

Package Outlines and Dimensions

18-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN NOM | MAX
Number of Pins N 18
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 1130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .300 310 325
Molded Package Width E1 .240 .250 .280
Overall Length D .880 .900 .920
Tip to Seating Plane L 115 1130 .150
Lead Thickness c .008 .010 .014
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

20-Lead Plastic Dual In-Line (P) — 300 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

b1
b e eB
Units INCHES

Dimension Limits MIN NOM | MAX
Number of Pins N 20
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 1130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .300 .310 325
Molded Package Width E1 .240 .250 .280
Overall Length D .980 1.030 1.060
Tip to Seating Plane L 115 .130 .150
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-019B
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MICROCHIP

Package Outlines and Dimensions

24-Lead Plastic Dual In-Line (P) — 600 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 24
Pitch e .100 BSC
Top to Seating Plane A - - .250
Molded Package Thickness A2 125 - .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .590 - .625
Molded Package Width E1 485 - .580
Overall Length 1.150 - 1.290
Tip to Seating Plane L 115 - .200
Lead Thickness c .008 - .015
Upper Lead Width b1 .030 - .070
Lower Lead Width b .014 - .022
Overall Row Spacing § eB - - .700

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-081B
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MICROCHIP

Package Outlines and Dimensions

24- ead Plastic Dual In-Line (PG) — 600 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN | NOM MAX
Number of Pins N 24
Pitch e .100 BSC
Top to Seating Plane A - - .250
Molded Package Thickness A2 125 - .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .590 - .625
Molded Package Width E1 485 - .580
Overall Length D 1.150 - 1.290
Tip to Seating Plane L 115 - .200
Lead Thickness c .008 - .015
Upper Lead Width b1 .030 - .070
Lower Lead Width b .014 - .022
Overall Row Spacing § eB - - .700

Notes:

1.

2
3.
4

Pin 1 visual index feature may vary, but must be located within the hatched area.

. § Significant Characteristic.

Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-081B
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Dual In-Line (P) — 600 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN NOM | MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .250
Molded Package Thickness A2 125 - .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E 590 - .625
Molded Package Width E1 485 - .580
Overall Length D 1.380 - 1.565
Tip to Seating Plane 115 - .200
Lead Thickness .008 - .015
Upper Lead Width b1 .030 - .070
Lower Lead Width b .014 - .022
Overall Row Spacing § eB - - .700

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.

3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-079B
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Dual In-Line (PI) — 600 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .250
Molded Package Thickness A2 125 - .195
Base to Seating Plane A1 .015 -
Shoulder to Shoulder Width E .590 - .625
Molded Package Width E1 485 - .580
Overall Length D 1.380 - 1.565
Tip to Seating Plane L 115 - .200
Lead Thickness .008 - .015
Upper Lead Width b1 .030 - .070
Lower Lead Width b .014 - .022
Overall Row Spacing § eB - - .700

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-079B
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MICROCHIP

Package Outlines and Dimensions

40-Lead Plastic Dual In-Line (P) — 600 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 40
Pitch e .100 BSC
Top to Seating Plane A - - .250
Molded Package Thickness A2 125 - .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .590 - .625
Molded Package Width E1 485 - .580
Overall Length 1.980 - 2.095
Tip to Seating Plane 115 - .200
Lead Thickness .008 - .015
Upper Lead Width b1 .030 - .070
Lower Lead Width b .014 - .023
Overall Row Spacing § eB - - .700

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-016B
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MICROCHIP

Package Outlines and Dimensions

40-Lead Plastic Dual In-Line (PL) — 600 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 40
Pitch e .100 BSC
Top to Seating Plane A - - .250
Molded Package Thickness A2 125 - .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .590 - .625
Molded Package Width E1 485 - .580
Overall Length D 1.980 - 2.095
Tip to Seating Plane L 115 - .200
Lead Thickness c .008 - .015
Upper Lead Width b1 .030 - .070
Lower Lead Width b .014 - .023
Overall Row Spacing § eB - - .700

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-016B
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MICROCHIP

Package Outlines and Dimensions

64-Lead Shrink Plastic Dual In-Line (SP) — 750 mil Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 64
Pitch e .070 BSC
Top to Seating Plane A - - .200
Molded Package Thickness A2 120 .150 .180
Base to Seating Plane A1 .020 - -
Shoulder to Shoulder Width E .750 - .785
Molded Package Width E1 .650 .670 .690
Overall Length D 2.260 2.270 2.280
Tip to Seating Plane L .100 .130 .150
Lead Thickness c .009 .010 .015
Upper Lead Width b1 .035 .040 .045
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - .880
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-090B
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MICROCHIP

Package Outlines and Dimensions

SPDIP
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MICROCHIP

Package Outlines and Dimensions

24-L ead Skinny Plastic Dual In-Line (PF) — 300 mil Body [SPDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN NOM | MAX
Number of Pins N 24
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 1130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .280 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D 1.155 1.250 1.280
Tip to Seating Plane L 115 .130 .160
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .023
Overall Row Spacing § eB - - 430
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4

. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-043B
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MICROCHIP

Package Outlines and Dimensions

24-Lead Skinny Plastic Dual In-Line (SP) — 300 mil Body [SPDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN NOM | MAX
Number of Pins N 24
Pitch e .100 BSC
Top to Seating Plane A - - .210
Molded Package Thickness A2 115 1130 .195
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .280 .310 .325
Molded Package Width E1 .240 .250 .280
Overall Length D 1.155 1.250 1.280
Tip to Seating Plane L 115 1130 .160
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .045 .060 .070
Lower Lead Width b .014 .018 .023
Overall Row Spacing § eB - - 430

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.

4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-043B

© 2014 Microchip Technology Inc. DS00000049BQ page 127



MICROCHIP

Package Outlines and Dimensions

28-Lead Skinny Plastic Dual In-Line (PJ) — 300 mil Body [SPDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .200
Molded Package Thickness A2 120 135 .150
Base to Seating Plane A1 .015 - -
Shoulder to Shoulder Width E .290 .310 .335
Molded Package Width E1 .240 .285 .295
Overall Length 1.345 1.365 1.400
Tip to Seating Plane L 110 .130 .150
Lead Thickness c .008 .010 .015
Upper Lead Width b1 .040 .050 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-070B
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MICROCHIP

Package Outlines and Dimensions

28-Lead Skinny Plastic Dual In-Line (SP) —

300 mil Body [SPDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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1. Pin 1 visual index feature may vary, but must be located within the hatched area.
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Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e .100 BSC
Top to Seating Plane A - - .200
Molded Package Thickness A2 120 135 .150
Base to Seating Plane A1 .015 -
Shoulder to Shoulder Width E .290 .310 .335
Molded Package Width E1 .240 .285 .295
Overall Length 1.345 1.365 1.400
Tip to Seating Plane 110 1130 .150
Lead Thickness .008 .010 .015
Upper Lead Width b1 .040 .050 .070
Lower Lead Width b .014 .018 .022
Overall Row Spacing § eB - - 430

2. § Significant Characteristic.
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4

. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-070B
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Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

PLCC
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MICROCHIP

Package Outlines and Dimensions

20-Lead Plastic Leaded Chip Carrier (L) — Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 20
Pitch e .050
Overall Height A .165 A72 .180
Contact Height A1 .090 .105 120
Molded Package to Contact A2 .062 - .083
Standoff § A3 .020 - -
Corner Chamfer CH1 .042 - .048
Chamfers CH2 - - .020
Side Chamfer CH3 .042 - .056
Overall Width E .385 .390 .395
Overall Length D .385 .390 .395
Molded Package Width E1 .350 .353 .356
Molded Package Length D1 .350 .353 .356
Footprint Width E2 .282 .310 .338
Footprint Length D2 .282 .310 .338
Lead Thickness c .0075 - .0125
Upper Lead Width b1 .026 - .032
Lower Lead Width b .013 - .021
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

. § Significant Characteristic.

2
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.

Microchip Technology Drawing C04-064B
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MICROCHIP

Footprint OQutlines and Dimensions

20-Lead Plastic Leaded Chip Carrier (L) - Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits|  MIN [ NOM [ MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 .331
Contact Pad Spacing Cc2 331
Contact Pad Width (X20) X1 .026
Contact Pad Length (X20) Y1 .094

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2064A
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Leaded Chip Carrier (L) — Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN | NOM MAX
Number of Pins N 28
Pitch e .050
Overall Height A 165 A72 .180
Contact Height A1 .090 .105 120
Molded Package to Contact A2 .062 - .083
Standoff § A3 .020 - -
Corner Chamfer CH1 .042 - .048
Chamfers CH2 - - .020
Side Chamfer CH3 .042 - .056
Overall Width E 485 490 495
Overall Length D 485 490 495
Molded Package Width E1 450 453 456
Molded Package Length D1 450 453 456
Footprint Width E2 .382 410 438
Footprint Length D2 .382 410 438
Lead Thickness c .0075 - .0125
Upper Lead Width b1 .026 - .032
Lower Lead Width b .013 - .021
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.

Microchip Technology Drawing C04-026B
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Leaded Chip Carrier (L) - Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN | NOM MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 429
Contact Pad Spacing Cc2 429
Contact Pad Width (X28) X1 .026
Contact Pad Length (X28) Y1 .094

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2026A
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Leaded Chip Carrier (LI) — Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN | NOM MAX
Number of Pins N 28
Pitch e .050
Overall Height A .165 172 .180
Contact Height A1 .090 .105 120
Molded Package to Contact A2 .062 - .083
Standoff § A3 .020 - -
Corner Chamfer CH1 .042 - .048
Chamfers CH2 - - .020
Side Chamfer CH3 .042 - .056
Overall Width E 485 490 495
Overall Length D 485 490 495
Molded Package Width E1 450 453 456
Molded Package Length D1 450 453 456
Footprint Width E2 .382 410 438
Footprint Length D2 .382 410 438
Lead Thickness c .0075 - .0125
Upper Lead Width b1 .026 - .032
Lower Lead Width b .013 - .021
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.
3.
4

Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
. Dimensioning and tolerancing per ASME Y14.5M.

Microchip Technology Drawing C04-026B
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Leaded Chip Carrier (LI) - Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN | NOM MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 429
Contact Pad Spacing C2 429
Contact Pad Width (X28) X1 .026
Contact Pad Length (X28) Y1 .094

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2026A
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MICROCHIP

Package Outlines and Dimensions

32-Lead Plastic Leaded Chip Carrier (L) — Rectangle [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 32
Pitch e .050
Pins along Length ND 7
Pins along Width NE 9
Overall Height A 125 - .140
Contact Height A1 .060 - .095
Standoff § A3 .015 - -
Corner Chamfer CH1 .042 - .048
Chamfers CH2 - - .020
Side Chamfer Height CH3 .023 - .029
Overall Length D 485 - 495
Overall Width E .585 - .595
Molded Package Length D1 447 - 453
Molded Package Width E1 547 - .553
Footprint Length D2 .376 - 446
Footprint Width E2 476 - .546
Lead Thickness c .008 - .013
Upper Lead Width b1 .026 - .032
Lower Lead Width b .013 - .021
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

Microchip Technology Drawing C04-023B
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MICROCHIP

Footprint OQutlines and Dimensions

32-Lead Plastic Leaded Chip Carrier (L) - Rectangle [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits| MIN | NOM | MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 429
Contact Pad Spacing C2 .531
Contact Pad Width (X32) X1 ,026
Contact Pad Length (X32) Y1 .094

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

44-Lead Plastic Leaded Chip Carrier (L) — Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN NOM MAX

Number of Pins N 44
Pitch e .050
Overall Height A .165 172 .180
Contact Height A1 .090 .105 120
Molded Package to Contact A2 .062 - .083
Standoff § A3 .020 - -
Corner Chamfer CH1 .042 - .048
Chamfers CH2 - - .020
Side Chamfer CH3 .042 - .056
Overall Width E .685 .690 .695
Overall Length D .685 .690 .695
Molded Package Width E1 .650 .653 .656
Molded Package Length D1 .650 .653 .656
Footprint Width E2 .582 .610 .638
Footprint Length D2 .582 .610 .638
Lead Thickness [ .0075 - .0125
Upper Lead Width b1 .026 - .032
Lower Lead Width b .013 - .021

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
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MICROCHIP

Footprint OQutlines and Dimensions

44-| ead Plastic Leaded Chip Carrier (L) - Square [PLCC]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Units INCHES
Dimension| Limits MIN NOM MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 .630
Contact Pad Spacing C2 .630
Contact Pad Width (X44) X1 .026
Contact Pad Length (X44) Y1 .094

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

44-| ead Plastic Leaded Chip Carrier (LW) — Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 44
Pitch e .050
Overall Height A .165 172 .180
Contact Height A1 .090 .105 .120
Molded Package to Contact A2 .062 - .083
Standoff § A3 .020 - -
Corner Chamfer CH1 .042 - .048
Chamfers CH2 - - .020
Side Chamfer CH3 .042 - .056
Overall Width E .685 .690 .695
Overall Length D .685 .690 .695
Molded Package Width E1 .650 .653 .656
Molded Package Length D1 .650 .653 .656
Footprint Width E2 .582 .610 .638
Footprint Length D2 .582 .610 .638
Lead Thickness c .0075 - .0125
Upper Lead Width b1 .026 - .032
Lower Lead Width b .013 - .021
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.
3.
4

Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
. Dimensioning and tolerancing per ASME Y14.5M.
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MICROCHIP

Footprint OQutlines and Dimensions

44-L ead Plastic Leaded Chip Carrier (LW) — Square [PLCC]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Units INCHES
Dimension| Limits MIN NOM MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 .630
Contact Pad Spacing Cc2 .630
Contact Pad Width (X44) X1 .026
Contact Pad Length (X44) Y1 .094

Notes:

1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

68-Lead Plastic Leaded Chip Carrier (L) — Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.micr

ochip.com/packaging

Notes:
. Pin 1 visual index feature may vary, but must be located within the hatched area.
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 68
Pitch e .050
Overall Height A 165 A72 .180
Contact Height A1 .090 .105 120
Molded Package to Contact A2 .062 - .083
Standoff § A3 .020 - -
Corner Chamfer CH1 .042 - .048
Chamfers CH2 - - .020
Side Chamfer CH3 .042 - .056
Overall Width E .985 .990 .995
Overall Length D .985 .990 .995
Molded Package Width E1 .950 .954 .958
Molded Package Length D1 .950 .954 .958
Footprint Width E2 .882 910 .938
Footprint Length D2 .882 910 .938
Lead Thickness c .0075 - .0125
Upper Lead Width b1 .026 - .032
Lower Lead Width b .013 - .021

. § Significant Characteristic.

. Dimensioning and toleranci

ng per ASME Y14.5M.

Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
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MICROCHIP

Footprint OQutlines and Dimensions

68-Lead Plastic Leaded Chip Carrier (L) - Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 .929
Contact Pad Spacing C2 .929
Contact Pad Width (X68) X1 .026
Contact Pad Length (X68) Y1 .094

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

68-Lead Plastic Leaded Chip Carrier (LS) — Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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Units INCHES
Dimension Limits MIN NOM MAX
Number of Pins N 68
Pitch e .050
Overall Height A .165 172 .180
Contact Height A1 .090 .105 .120
Molded Package to Contact A2 .062 - .083
Standoff § A3 .020 - -
Corner Chamfer CH1 .042 - .048
Chamfers CH2 — - .020
Side Chamfer CH3 .042 - .056
Overall Width E .985 .990 .995
Overall Length D .985 .990 .995
Molded Package Width E1 .950 .954 .958
Molded Package Length D1 .950 .954 .958
Footprint Width E2 .882 910 .938
Footprint Length D2 .882 910 .938
Lead Thickness c .0075 - .0125
Upper Lead Width b1 .026 - .032
Lower Lead Width b .013 - .021

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.

3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
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MICROCHIP

Footprint OQutlines and Dimensions

68-Lead Plastic Leaded Chip Carrier (LS) - Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 .929
Contact Pad Spacing C2 .929
Contact Pad Width (X68) X1 .026
Contact Pad Length (X68) Y1 .094

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

84-Lead Plastic Leaded Chip Carrier (L) — Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 84
Pitch e .050
Overall Height A .165 172 .200
Contact Height A1 .090 .105 1130
Molded Package to Contact A2 .059 - .080
Standoff § A3 .020 - -
Corner Chamfer CH1 .042 - .048
Chamfers CH2 - - .020
Side Chamfer CH3 .042 - .056
Overall Width E 1.185 1.190 1.195
Overall Length D 1.185 1.190 1.195
Molded Package Width E1 1.150 1.154 1.158
Molded Package Length D1 1.150 1.154 1.158
Footprint Width E2 1.082 1.110 1.138
Footprint Length D2 1.082 1.110 1.138
Lead Thickness c .0075 - .0125
Upper Lead Width b1 .026 - .032
Lower Lead Width b .013 - .021

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic.

3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .010" per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
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MICROCHIP

Footprint OQutlines and Dimensions

84-Lead Plastic Leaded Chip Carrier (L) - Square [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units INCHES
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E .050 BSC
Contact Pad Spacing C1 1.130
Contact Pad Spacing C2 1.130
Contact Pad Width (X84) X1 .026
Contact Pad Length (X84) Y1 .094

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

SOP
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MICROCHIP

Package Outlines and Dimensions

8-Lead Thermally Enhanced Plastic Small Outline (SE) - Narrow, 3.90 mm Body [SOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Thermally Enhanced Plastic Small Outline (SE) - Narrow, 3.90 mm Body [SOP]

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e 1.27
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.00 - 0.15
Overall Width E 5.80 6.00 6.20
Molded Package Width E1 3.80 3.90 4.00
Overall Length D 4.70 4.90 5.10
Exposed Pad Width E2 2.19 2.29 2.39
Exposed Pad Length D2 219 2.29 2.39
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 1.04 1.04
Foot Angle 4 0° - 8°
Lead Thickness C 0.17 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom B 5° - 15°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic

3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Thermally Enhanced Plastic Small Outline (SE) - Narrow, 3.90 mm Body [SOP]

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits| MIN [ NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width (X8) X1 0.60
Contact Pad Length (X8) Y1 1.55
Exposed Pad Width X2 2.35
Exposed Pad Length Y2 2.35

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2121A
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MICROCHIP

Package Outlines and Dimensions

SOIC
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Small Outline (SN) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Small Outline (SN) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.10 - 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 4.90 BSC
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Foot Angle 4 0° - 8°
Lead Thickness c 0.17 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom g 5° - 15°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic

3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Small Outline (SN) — Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits| MIN [ NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width (X8) X1 0.60
Contact Pad Length (X8) Y1 1.55

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2057A

DS00000049BQ page 158 © 2014 Microchip Technology Inc.



MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Small Outline (OA) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Small Outline (OA) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.10 - 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 4.90 BSC
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Foot Angle % 0° - 8°
Lead Thickness C 0.17 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom B 5° - 15°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic

3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Small Outline (OA) — Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width (X8) X1 0.60
Contact Pad Length (X8) Y1 1.55

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Thermally Enhanced Plastic Small Outline (SE) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Thermally Enhanced Plastic Small Outline (SE) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.10 - 0.15
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 4,90 BSC
Exposed Pad Width E2 2.19 2.29 2.39
Exposed Pad Length D2 2.19 2.29 2.39
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Foot Angle 2 0° - 8°
Lead Thickness C 0.17 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom g 5° - 15°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic

3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Thermally Enhanced Plastic Small Outline (SE) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits| MIN | NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width (X8) X1 0.60
Contact Pad Length (X8) Y1 1.55
Exposed Pad Width X2 2.35
Exposed Pad Length Y2 2.35

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2162A

DS00000049BQ page 164 © 2014 Microchip Technology Inc.



MICROCHIP

Package Outlines and Dimensions

14-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

14-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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VIEW C
Units MILLIMETERS
Dimension Limits MIN | NOM [ mMAX
Number of Pins N 14
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.10 - 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 8.65 BSC
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Lead Angle (€] 0° - -
Foot Angle 2 0° - 8°
Lead Thickness C 0.10 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom g 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.
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MICROCHIP

Footprint OQutlines and Dimensions

14-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width X 0.60
Contact Pad Length Y 1.50
Distance Between Pads Gx 0.67
Distance Between Pads G 3.90
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

14-Lead Plastic Small Outline (OD) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

14-Lead Plastic Small Outline (OD) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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VIEW C
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Number of Pins N 14
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.10 - 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 8.65 BSC
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Lead Angle C] 0° - -
Foot Angle % 0° - 8°
Lead Thickness c 0.10 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom B 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.
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MICROCHIP

Footprint OQutlines and Dimensions

14-Lead Plastic Small Outline (OD) — Narrow, 3.90 mm Body [SOIC] Land Pattern

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width X 0.60
Contact Pad Length Y 1.50
Distance Between Pads Gx 0.67
Distance Between Pads G 3.90

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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VIEW C
Units MILLIMETERS
Dimension Limits MIN [ NOM [ MAX
Number of Pins N 16
Pitch e 1.27 BSC
Overall Height A - - 1.75
Molded Package Thickness A2 1.25 - -
Standoff § A1 0.10 - 0.25
Overall Width E 6.00 BSC
Molded Package Width E1 3.90 BSC
Overall Length D 9.90 BSC
Chamfer (Optional) h 0.25 - 0.50
Foot Length L 0.40 - 1.27
Footprint L1 1.04 REF
Lead Angle C] 0° - -
Foot Angle % 0° - 8°
Lead Thickness C 0.10 - 0.25
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom B 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Plastic Small Outline (SL) - Narrow, 3.90 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 5.40
Contact Pad Width X 0.60
Contact Pad Length Y 1.50
Distance Between Pads Gx 0.67
Distance Between Pads G 3.90

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Small Outline (SM) - Medium, 5.28 mm Body [SOIJ]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Small Outline (SM) - Medium, 5.28 mm Body [SOlJ]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

Notes:

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A 1.77 - 2.03
Standoff § A1 0.05 0.25
Molded Package Thickness A2 1.75 - 1.98
Overall Width E 7.94 BSC
Molded Package Width E1 5.25 BSC
Overall Length D 5.26 BSC
Foot Length L 0.51 - 0.76
Lead Thickness C 0.15 - 0.25
Lead Width b 0.36 - 0.51
Mold Draft Angle o1 - - 15°
Lead Angle 02 0° - 8°
Foot Angle 03 0° - 8°

1. SOlJ, JEITAJEIAJ Standard, Formerly called SOIC
2. § Significant Characteristic
3. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or

protrusions shall not exceed 0.25mm per side.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Small Outline (SM) - Medium, 5.28 mm Body [SOIJ]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits| MIN [ NOM [ MAX
Contact Pitch E 1.27 BSC
Overall Width Z1 9.00
Contact Pad Spacing C1 7.30
Contact Pad Width (X8) X1 0.65
Contact Pad Length (X8) Y1 1.70
Distance Between Pads G1 5.60
Distance Between Pads G 0.62

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]
Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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VIEW C
Units MILLIMETERS
Dimension Limits MIN | Nom | MAX
Number of Pins N 16
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 10.30 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle ) 0° - -
Foot Angle P 0° - 8°
Lead Thickness c 0.20 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom g 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic

3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M

5. Datums A & B to be determined at Datum H.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Plastic Small Outline (SO) — Wide, 7.50 mm Body [SOIC] Land Pattern

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.30
Contact Pad Width X 0.60
Contact Pad Length Y 2.05
Distance Between Pads Gx 0.67
Distance Between Pads G 7.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Small Outline (OE) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Small Outline (OE) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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VIEW C
Units MILLIMETERS
Dimension Limits MIN | NOoM | MAX
Number of Pins N 16
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 10.30 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle (€] 0° - -
Foot Angle % 0° - 8°
Lead Thickness C 0.20 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom B 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Plastic Small Outline (OE) — Wide, 7.50 mm Body [SOIC] Land Pattern

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.30
Contact Pad Width X 0.60
Contact Pad Length Y 2.05
Distance Between Pads Gx 0.67
Distance Between Pads G 7.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

18-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]
Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

18-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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VIEW C
Units MILLIMETERS
Dimension Limits MIN [ NOM | MAX
Number of Pins N 18
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 11.55 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle 0 0° - -
Foot Angle % 0° - 8°
Lead Thickness c 0.20 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom B 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic

3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

5. Datums A & B to be determined at Datum H.
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MICROCHIP

Footprint OQutlines and Dimensions

18-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits]  MIN [ NOM [ MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width X 0.60
Contact Pad Length Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

20-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

20-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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| —
VIEW C
Units MILLIMETERS
Dimension Limits MIN | NOM | MAX
Number of Pins N 20
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 12.80 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle C) 0° - -
Foot Angle % 0° - 8°
Lead Thickness C 0.20 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom g 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic

3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

5. Datums A & B to be determined at Datum H.
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MICROCHIP

Footprint OQutlines and Dimensions

20-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X20) X 0.60
Contact Pad Length (X20) Y 1.95
Distance Between Pads Gx 0.67
Distance Between Pads G 7.45

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

24-L ead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

24-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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VIEW C
Units MILLIMETERS

Dimension Limits MIN | NOM | MAX
Number of Pins N 24
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 15.40 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle C] 0° - -
Foot Angle 4 0° - 8°
Lead Thickness c 0.20 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom [ 5° - 15°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic
3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
5. Datums A & B to be determined at Datum H.
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MICROCHIP

Footprint OQutlines and Dimensions

24-L ead Plastic Small Outline (SO) — Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X24) X 0.60
Contact Pad Length (X24) Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

24-L ead Plastic Small Outline (OG) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

24-L ead Plastic Small Outline (OG) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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VIEW C
Units MILLIMETERS

Dimension Limits MIN | NOM | MAX
Number of Pins N 24
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 15.40 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle C] 0° - -
Foot Angle 4 0° - 8°
Lead Thickness c 0.20 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top o 5° - 15°
Mold Draft Angle Bottom [ 5° - 15°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic

3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

5. Datums A & B to be determined at Datum H.
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MICROCHIP

Footprint OQutlines and Dimensions

24-L ead Plastic Small Outline (OG) — Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Dimension Limits]  MIN | NOM | MAX

Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X24) X 0.60
Contact Pad Length (X24) Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]
Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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VIEW C
Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Number of Pins N 28
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 17.90 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle C) 0° - -
Foot Angle % 0° - 8°
Lead Thickness C 0.18 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom B 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. § Significant Characteristic

3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.

4. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

5. Datums A & B to be determined at Datum H.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Small Outline (SO) - Wide, 7.50 mm Body [SOIC]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X28) X 0.60
Contact Pad Length (X28) Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Small Outline (Ol) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Small Outline (Ol) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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VIEW C
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 1.27 BSC
Overall Height A - - 2.65
Molded Package Thickness A2 2.05 - -
Standoff § A1 0.10 - 0.30
Overall Width E 10.30 BSC
Molded Package Width E1 7.50 BSC
Overall Length D 17.90 BSC
Chamfer (Optional) h 0.25 - 0.75
Foot Length L 0.40 - 1.27
Footprint L1 1.40 REF
Lead Angle ) 0° - -
Foot Angle 2 0° - 8°
Lead Thickness C 0.18 - 0.33
Lead Width b 0.31 - 0.51
Mold Draft Angle Top a 5° - 15°
Mold Draft Angle Bottom Y 5° - 15°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. § Significant Characteristic

3. Dimension D does not include mold flash, protrusions or gate burrs, which shall
not exceed 0.15 mm per end. Dimension E1 does not include interlead flash
or protrusion, which shall not exceed 0.25 mm per side.

4. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

5. Datums A & B to be determined at Datum H.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Small Outline (Ol) - Wide, 7.50 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 1.27 BSC
Contact Pad Spacing C 9.40
Contact Pad Width (X28) X 0.60
Contact Pad Length (X28) Y 2.00
Distance Between Pads Gx 0.67
Distance Between Pads G 7.40

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

DFN
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Dual Flat, No Lead Package (MA[Y]) - 2x2x0.9mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Dual Flat, No Lead Package (MA[Y]) - 2x2x0.9mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
NOTE 2
Units MILLIMETERS

Dimension Limits] MIN | NOM [ MAX
Number of Pins N 6
Pitch e 0.65 BSC
Overall Height A 0.80 0.85 0.90
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Length D 2.00 BSC
Overall Width E 2.00 BSC
Exposed Pad Length D2 1.50 1.60 1.70
Exposed Pad Width E2 0.90 1.00 1.10
Contact Width b 0.25 0.30 0.35
Contact Length L 0.20 0.25 0.30
Contact-to-Exposed Pad K 0.20 - -

Notes:

PO

Pin 1 visual index feature may vary, but must be located within the hatched area.
Package may have one or more exposed tie bars at ends.
Package is saw singulated.
Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

6-Lead Plastic Dual Flat, No Lead Package (MA) - 2x2x0.9mm Body [DFN]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width Y2 1.00
Optional Center Pad Length X2 1.70
Contact Pad Spacing C1 210
Contact Pad Width (X6) X1 0.35
Contact Pad Length (X6) Y1 0.65
Distance Between Pads GX 0.20
Distance Between Pads G1 1.10

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2120A
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Dual Flat, No Lead Package (ME) — 2x3x0.9 mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Notes:
1.
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Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 6
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Length D 2.00 BSC
Overall Width E 3.00 BSC
Exposed Pad Length D2 1.40 - 1.60
Exposed Pad Width E2 1.80 - 2.00
Contact Width b 0.25 0.30 0.35
Contact Length L 0.20 0.30 0.40
Contact-to-Exposed Pad K 0.20 - -

Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package may have one or more exposed tie bars at ends.
3.
4. Dimensioning and tolerancing per ASME Y14.5M.

Package is saw singulated.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Dual Flat, No Lead Package (MH) — 3x3x0.9 mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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* 44
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NOTE 2
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 6
Pitch e 0.95 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Length D 3.00 BSC
Overall Width E 3.00 BSC
Exposed Pad Length D2 0.00 - 2.25
Exposed Pad Width E2 0.00 - 1.65
Contact Width b 0.30 0.40 0.45
Contact Length L 0.20 0.30 0.45
Contact-to-Exposed Pad 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

. Package may have one or more exposed tie bars at ends.

2
3. Package is saw singulated.
4

. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MC) — 2x3x0.9 mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 8
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Length D 2.00BSC
Overall Width E 3.00 BSC
Exposed Pad Length D2 1.30 - 1.55
Exposed Pad Width E2 1.50 - 1.75
Contact Width b 0.20 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package may have one or more exposed tie bars at ends.
3. Package is saw singulated.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MC) - 2x3x0.9mm Body [DFN]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Units MILLIMETERS

Dimension Limits]|  MIN [ NOM [ MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 1.45
Optional Center Pad Length T2 1.75
Contact Pad Spacing C1 2.90
Contact Pad Width (X8) X1 0.30
Contact Pad Length (X8) Y1 0.75
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2123B

DS00000049BQ page 208

© 2014 Microchip Technology Inc.



e\

MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MF) - 3x3x0.9mm Body [DFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MF) - 3x3x0.9mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

NOTE 2
Units MILLIMETERS

Dimension Limits| MIN | NOM | MAX
Number of Pins N 8
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Length D 3.00 BSC
Exposed Pad Width E2 1.34 | - | 1.60
Overall Width E 3.00 BSC
Exposed Pad Length D2 1.60 - 2.40
Contact Width b 0.25 0.30 0.35
Contact Length L 0.20 0.30 0.55
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package may have one or more exposed tie bars at ends.
3. Package is saw singulated
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MF) - 3x3x0.9mm Body [DFN]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 2.40
Optional Center Pad Length T2 1.55
Contact Pad Spacing C1 3.10
Contact Pad Width (X8) X1 0.35
Contact Pad Length (X8) Y1 0.65
Distance Between Pads G 0.30

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2062B
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MD) — 4x4x0.9 mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MD) — 4x4x0.9 mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

NOTE 2
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e 0.80 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Length D 4.00 BSC
Exposed Pad Width E2 260 | 270 | 280
Overall Width E 4.00 BSC
Exposed Pad Length D2 3.40 3.50 3.60
Contact Width b 0.25 0.30 0.35
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2 Package may have one or more exposed tie bars at ends.
3. Package is saw singulated
4 Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-131E Sheet 2 of 2

© 2014 Microchip Technology Inc. DS00000049BQ page 213



MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MD) - 4x4x0.9 mm Body [DFN]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN
Units MILLIMETERS

Dimension Limits]|  MIN | NOM [ MAX
Contact Pitch E 0.80 BSC
Optional Center Pad Width w2 3.60
Optional Center Pad Length T2 2.50
Contact Pad Spacing C1 4.00
Contact Pad Width (X8) X1 0.35
Contact Pad Length (X8) Y1 0.75
Distance Between Pads G 0.45

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2131C
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MF) — 6x5 mm Body [DFN-S]
PUNCH SINGULATED

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MN [ NOM | WMAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A - 0.85 1.00
Molded Package Thickness A2 - 0.65 0.80
Standoff A1 0.00 0.01 0.05
Base Thickness A3 0.20 REF
Overall Length D 4.92 BSC
Molded Package Length D1 4.67 BSC
Exposed Pad Length D2 3.85 4.00 4.15
Overall Width E 5.99 BSC
Molded Package Width E1 5.74 BSC
Exposed Pad Width E2 2.16 2.31 2.46
Contact Width b 0.35 0.40 0.47
Contact Length L 0.50 0.60 0.75
Contact-to-Exposed Pad K 0.20 - -
Model Draft Angle Top o - - 12°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package may have one or more exposed tie bars at ends.
3. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MF) — 6x5 mm Body [DFN-S]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A 0.80 0.85 1.00
Standoff A1 0.00 0.01 0.05
Contact Thickness A3 0.20 REF
Overall Length D 5.00 BSC
Overall Width E 6.00 BSC
Exposed Pad Length D2 3.90 4.00 4.10
Exposed Pad Width E2 2.20 2.30 2.40
Contact Width b 0.35 0.40 0.48
Contact Length L 0.50 0.60 0.75
Contact-to-Exposed Pad 0.20 - -
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

. Package may have one or more exposed tie bars at ends.

2

3. Package is saw singulated.

4. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MF) - 6x5 mm Body [DFN-S]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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USED WITH THE 8L SOIC (3.90 mm) } }
LAND PATTERN | |
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Units MILLIMETERS

Dimension Limits| MIN | NOM | MAX

Contact Pitch E 1.27 BSC
Optional Center Pad Width W2 2.40
Optional Center Pad Length T2 4.10

Contact Pad Spacing C 5.60
Contact Pad Width (X8) X1 0.45
Contact Pad Length (X8) Y1 1.10
Notes:

1. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2122A
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MICROCHIP

Package Outlines and Dimensions

10-Lead Plastic Dual Flat, No Lead Package (MF) - 3x3x0.9mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

10-Lead Plastic Dual Flat, No Lead Package (MF) - 3x3x0.9mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
NOTE 2
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX

Number of Pins N 10
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Length D 3.00 BSC
Exposed Pad Length D2 215 | 235 | 245
Overall Width E 3.00 BSC
Exposed Pad Width E2 1.40 1.50 1.75
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package may have one or more exposed tie bars at ends.

3. Package is saw singulated.

4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

10-Lead Plastic Dual Flat, No Lead Package (MF) - 3x3x0.9mm Body [DFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 2.48
Optional Center Pad Length T2 1.55
Contact Pad Spacing C1 3.10
Contact Pad Width (X10) X1 0.30
Contact Pad Length (X10) Y1 0.65
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2063B
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MICROCHIP

Package Outlines and Dimensions

PDFN
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MICROCHIP

Package Outlines and Dimensions

8-Lead Power Dual Flatpack No Lead Package (MF) — 5x6x1.0 mm Body [PDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Power Dual Flatpack No Lead Package (MF) — 5x6x1.0 mm Body [PDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

DETAIL A
ALTERNATE
CONTACT
SHAPES
Units MILLIMETERS

Dimension|Limits| MIN | NOM | MAX
Number of Pins N 8
Pitch e 1.27 BSC
Overall Height A 0.80 1.00 1.03
Standoff A1 0.00 - 0.05
Terminal Thickness (A3) 0.20 REF
Overall Length D 5.00 BSC
Overall Width E 6.00 BSC
Exposed Pad length D2 4.27 4.42 4.52
Exposed Pad Width E2 3.87 4.02 4.12
Tab Width E3 0.20 0.25 0.30
Terminal Width b 0.36 0.41 0.46
Terminal Length L 0.51 0.61 0.71
Terminal to Exposed Pad K 0.71 0.76 0.81

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Package dimension does not include mold flash, protrusions, burrs or metal smearing.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Power Dual Flatpack No Lead Package (MF) — 5x6x1.0 mm Body [PDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 1.27 BSC
Center Pad Width W1 4.22
Pad Edge to Tab W2 0.51
Tab Width W3 0.35
Center Pad Length With Tabs T 5.70
Center Pad Length T2 4.62
Distance Between Terminals G1 0.71
Terminal To Center Pad (X4) G2 0.57
Terminal Pad Width (X8) X1 0.56
Terminal Pad Length (X4) Y1 1.06
Terminal Pad Length (X8) Y2 0.86
Notes:

1. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Power Dual Flatpack No Lead Package (LC) — 3.3x3.3x1.0 mm Body [PDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Power Dual Flatpack No Lead Package (LC) — 3.3x3.3x1.0 mm Body [PDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

HERERN

(11111

uudu
R0.10 MAX — ~

— R0.10 MAX

- R0O.08

OPTIONAL
MM [ EXPOSED TIE BAR
DETAIL A
ALTERNATE EXPOSED PAD CONFIGURATIONS
Units MILLIMETERS
Dimension[Limits| MIN [ NOM [ MAX

Number of Pins N 8
Pitch e 0.65 BSC
Overall Height A 0.80 1.00 1.03
Standoff A1 0.00 - 0.05
Terminal Thickness (A3) 0.20 REF
Overall Length D 3.30 BSC
Overall Width E 3.30 BSC
Exposed Pad length D2 214 2.29 2.39
Exposed Pad Width E2 1.66 1.81 1.91
Terminal Width b 0.25 0.30 0.35
Terminal Length L 0.30 0.40 0.50
Terminal Length L2 0.30 - 0.40
Terminal to Exposed Pad K 0.60 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package may have one or more exposed tie bars.

3. Package is saw singulated.

4. Package dimension does not include mold flash, protrusions, burrs or metal smearing.

5. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Power Dual Flatpack No Lead Package (LC) — 3.3x3.3x1.0 mm Body [PDFN]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.65 BSC
Center Pad Width W1 2.01
Center Pad Length T1 2.49
Distance Between Terminals G1 0.20
Terminal Edge to Center Pad G2 0.41
Terminal Pad Width (X8) X1 0.45
Terminal Pad Length (X4) Y1 1.05
Terminal Pad Length (X8) Y2 0.66

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

TDFN
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Thin Dual Flat, No Lead Package (MY) — 2x2x0.8 mm Body [TDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Thin Dual Flat, No Lead Package (MY) — 2x2x0.8 mm Body [TDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
NOTE 2
Units MILLIMETERS
Dimension Limits| MIN [ NOM [ MAX

Number of Pins N 6
Pitch e 0.50 BSC
Overall Height A 0.70 0.75 0.80
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 2.00 BSC
Exposed Pad Width E2 055 | 060 | 065
Overall Length D 2.00 BSC
Exposed Pad Length D2 1.55 1.60 1.65
Contact Width b 0.25 0.30 0.35
Contact Length L 0.20 0.25 0.30
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package may have one or more exposed tie bars at ends.

3. Package is saw singulated.

4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Thin Dual Flat, No Lead Package (MYY) — 2x2x0.8 mm Body [TDFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Thin Dual Flat, No Lead Package (MYY) — 2x2x0.8 mm Body [TDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
NOTE 2
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX

Number of Pins N 6
Pitch e 0.50 BSC
Overall Height A 0.70 0.75 0.80
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 2.00 BSC
Exposed Pad Width E2 055 | 060 | 065
Overall Length D 2.00 BSC
Exposed Pad Length D2 1.55 1.60 1.65
Contact Width b 0.25 0.30 0.35
Contact Length L 0.20 0.25 0.30
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package may have one or more exposed tie bars at ends.

3. Package is saw singulated.

4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MN) — 2x3x0.75mm Body [TDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Sl

NOTE 1 —:vi\\\:\ﬂ

2x [ [o.15]C NN

2x|n]o.15]cC

TOP VIEW

— A1
) LJ” =t
SEATING PLANE _f
A3

SIDE VIEW

//10.10(|C

‘ -

ExPOSED — | E//‘//%'CA

PAD vz //‘ 3
iy
a \ NOTE 1
2 1

8Xb |—— )
0.10M|C|A|B
¢ 0.05(M|C

BOTTOM VIEW
Microchip Technology Drawing No. C04-129C Sheet 1 of 2

DS00000049BQ page 234 © 2014 Microchip Technology Inc.



MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MN) — 2x3x0.75mm Body [TDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

NOTE 2
Units MILLIMETERS

Dimension Limits| MIN | NOM | MAX

Number of Pins N 8

Pitch e 0.50 BSC

Overall Height A 0.70 0.75 0.80

Standoff A1 0.00 0.02 0.05

Contact Thickness A3 0.20 REF

Overall Length D 2.00 BSC

Overall Width E 3.00 BSC

Exposed Pad Length D2 1.20 - 1.60

Exposed Pad Width E2 1.20 - 1.60

Contact Width b 0.20 0.25 0.30

Contact Length L 0.25 0.30 0.45

Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package may have one or more exposed tie bars at ends.
3. Package is saw singulated
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MN) — 2x3x0.75 mm Body [TDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 1.46
Optional Center Pad Length T2 1.36
Contact Pad Spacing C1 3.00
Contact Pad Width (X8) X1 0.30
Contact Pad Length (X8) Y1 0.75
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

10-Lead Thin Plastic Dual Flat, No Lead Package (MN) - 3x3x0.8mm Body [TDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

10-Lead Thin Plastic Dual Flat, No Lead Package (MN) - 3x3x0.8mm Body [TDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 10
Pitch e 0.50 BSC
Overall Height A 0.70 0.75 0.80
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Length D 3.00 BSC
Exposed Pad Length D2 2.20 | 2.30 | 2.35
Overall Width E 3.00 BSC
Exposed Pad Width E2 1.55 1.65 1.70
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

. Package may have one or more exposed tie bars at ends.

2

3. Package is saw singulated
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

UDFN
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MU) — 2x3x0.5 mm Body [UDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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A3 A1 NOTE 2

Units MILLIMETERS

Dimension Limits| MIN | NOM | MAX
Number of Pins N 8
Pitch e 0.50 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1l 0.07
Contact Thickness A3 0.127 REF
Overall Length D 1.95 2.00 2.05
Overall Width E 2.95 3.00 3.05
Exposed Pad Length D2 1.30 1.40 1.50
Exposed Pad Width E2 1.20 1.30 1.40
Contact Width b 0.20 0.25 0.30
Contact Length L 0.25 0.30 0.35
Contact-to-Exposed Pad K 0.55 REF

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package may have one or more exposed tie bars at ends.
3. Package is saw singulated
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Dual Flat, No Lead Package (MU) — 2x3x0.5 mm Body [UDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits| MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 1.46
Optional Center Pad Length T2 1.36
Contact Pad Spacing C1 3.00
Contact Pad Width (X8) X1 0.30
Contact Pad Length (X8) Y1 0.75
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Ultra Thin Small Outline No Lead Package (NP) - 2x3 mm Body [UDFN]

Note:
http://www.microchip.com/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Ultra Thin Small Outline No Lead Package (NP) - 2x3 mm Body [UDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL A

Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX

Number of Terminals N 8
Pitch e 0.50 BSC
Overall Height A 0.50 0.55 0.60
Standoff A1 0.00 0.02 0.05
Overall Width D 2.00 BSC
Exposed Pad Width D2 155 | 160 | 165
Overall Length E 3.00 BSC
Exposed Pad Length E2 0.15 0.20 0.25
Terminal Width b 0.20 0.25 0.30
Package Edge to Terminal Edge L 0.40 0.45 0.50
Package Edge to Terminal Edge | L1 — 0.10 —
Terminal Length L3 0.30 0.35 0.40

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Ultra Thin Small Outline No Lead Package (NP) - 2x3 mm Body [UDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits| MIN | NomM | MAX
Terminal Pitch E 0.50 BSC
Optional Center Pad Width X2 0.25
Optional Center Pad Length Y2 1.65
Terminal Pad Spacing C 2.80
Terminal Pad Width (X8) X1 0.30
Terminal Pad Length (X8) Y1 0.90
Mininum Between Terminal Pads G 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-2203A
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MICROCHIP

Package Outlines and Dimensions

8-Lead Ultra Thin Plastic Dual Flat, No Lead Package (RF) - 3x3x0.50 mm Body [UDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Ultra Thin Plastic Dual Flat, No Lead Package (RF) - 3x3x0.50 mm Body [UDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN [ NOM [ MAX
Number of Terminals N 8
Pitch e 0.65 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.065 REF
Overall Width E 3.00 BSC
Exposed Pad Width E2 140 | 150 | 160
Overall Length D 3.00 BSC
Exposed Pad Length D2 2.20 2.30 2.40
Terminal Width b 0.25 0.30 0.35
Terminal Length L 0.35 0.45 0.55
Terminal-to-Exposed-Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Ultra Thin Plastic Dual Flat, No Lead Package (RF) - 3x3x0.50 mm Body [UDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width X2 1.60
Optional Center Pad Length Y2 2.40
Contact Pad Spacing C 2.90
Contact Pad Width (X8) X1 0.35
Contact Pad Length (X8) Y1 0.85
Contact Pad to Contact Pad (X6) G1 0.20
Contact Pad to Center Pad (X8) G2 0.30
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

10-Lead Ultra-thin Dual Flatpack No-Lead (NA[Y]) — 3x3x0.5 mm Body [UDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

10-Lead Ultra-thin Dual Flatpack No-Lead (NA[Y]) — 3x3x0.5 mm Body [UDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS
Dimension|Limits| MIN [ NOM [ MAX

Number of Pins N 10
Pitch e 0.50 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 - 0.05
Overall Length D 3.00 BSC
Overall Width E 3.00 BSC
Exposed Pad Length D2 2.40 2.50 2.60
Exposed Pad Width E2 1.70 1.80 1.90
Terminal Thickness (A3) 0.127 REF
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package may have one or more exposed tie bars at ends.

2. Package is saw singulated

4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

10-Lead Ultra-thin Dual Flatpack, No Lead Package (NA[Y]) - 3x3 mm Body (UDFN)

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX

Terminal Pitch E 0.50 BSC
Optional Center Pad Width W2 1.90
Optional Center Pad Length T2 2.60
Terminal Pad Spacing C1 3.10
Terminal Pad Spacing Cc2 2.00
Terminal Pad Width (X10) X1 0.30
Terminal Pad Length (X10) Y1 0.70
Terminal Pad to Center (X10) Y2 0.25
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

VDFN
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MICROCHIP

Package Outlines and Dimensions

8-Lead Very Thin Dual Flatpack No-Lead (LZ) — 2x2x0.9 mm Body [VDFN]

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Very Thin Dual Flatpack No-Lead (LZ) — 2x2x0.9 mm Body [VDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
— [e2] |=—
\\\ l
(DATUM A)
DETAIL B
Units MILLIMETERS
Dimension Limits]  MIN [ NOM | MAX
Number of Pins N 8
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness (REF) (A3) 0.20 (REF)
Overall Width D 2.00 BSC
Exposed Pad Width D2 155 | 170 | 1.80
Overall Length E 2.00 BSC
Exposed Pad Length E2 0.75 0.90 1.00
Terminal Width b 0.18 0.25 0.30
Terminal Length L 0.20 0.30 0.40
Terminal-to-Exposed Pad K 0.20 - -
Notes:

1.
2. Package may have one or more exposed tie bars at ends.
3.

3. Dimensioning and tolerancing per ASME Y14.5M.

Pin 1 visual index feature may vary, but must be located within the hatched area.

Package is saw singulated

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Very Thin Flat, No Lead Package (LZ) - 2x2 mm Body [VDFN]

With 0.55mm Contact Length

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W1 1.70
Optional Center Pad Length T2 0.90
Contact Pad Spacing C1 2.00
Contact Pad Width (X28) X1 0.35
Contact Pad Length (X28) Y1 0.65
Distance Between Pads G 0.15

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

WDFN
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Very, Very Thin Small Outline No-Lead (MF) - 5x6 mm Body [WDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Very, Very Thin Small Outline No-Lead (MF) - 5x6 mm Body [WDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL A
Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Number of Terminals N 8
Pitch e 1.27 BSC
Overall Height A 0.70 0.75 0.80
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width D 5.00 BSC
Exposed Pad Width D2 4.00 BSC
Overall Length E 6.00 BSC
Exposed Pad Length E2 3.40 BSC
Terminal Width b 0.35 0.42 0.48
Terminal Length L 0.50 0.60 0.70
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Very, Very Thin Small Outline No-Lead (MF) - 5x6 mm Body [WDFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN [ NOM [ MAX
Contact Pitch E 1.27 BSC
Optional Center Pad Width X2 3.50
Optional Center Pad Length Y2 4.10
Contact Pad Spacing C 5.70
Contact Pad Width (X8) X1 0.45
Contact Pad Length (X8) Y1 1.10

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

QFN
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (NG) - 3x3x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (NG) - 3x3x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 16
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 3.00 BSC
Exposed Pad Width E2 155 | 170 | 1.80
Overall Length D 3.00 BSC
Exposed Pad Length D2 1.55 1.70 1.80
Terminal Width b 0.18 0.25 0.30
Terminal Length L 0.20 0.30 0.40
Terminal-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (NG) — 3x3x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

C1
w2

K i
ol 1
JDEQ%
—T

~
U

N a»
[ GEDERE
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width w2 1.80
Optional Center Pad Length T2 1.80
Contact Pad Spacing C1 2.95
Contact Pad Spacing C2 2.95
Contact Pad Width (X16) X1 0.30
Contact Pad Length (X16) Y1 0.75
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (MG) - 3x3x0.9 mm Body [QFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (MG) - 3x3x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN__ [ NOM [ MAX
Number of Pins N 16
Pitch e 0.50 BSC
Overall Height A 0.80 0.85 0.90
Standoff A1l 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 3.00 BSC
Exposed Pad Width E2 100 | 110 [ 150
Overall Length D 3.00 BSC
Exposed Pad Length D2 1.00 1.10 1.50
Contact Width b 0.18 0.25 0.30
Contact Length L 0.25 0.35 0.45
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (MG) — 3x3x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 1.20
Optional Center Pad Length T2 1.20
Contact Pad Spacing C1 2.90
Contact Pad Spacing C2 2.90
Contact Pad Width (X16) X1 0.30
Contact Pad Length (X16) Y1 0.80
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (ML) — 4x4x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 16
Pitch e 0.65BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 2.50 2.65 2.80
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.50 2.65 2.80
Contact Width b 0.25 0.30 0.35
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (ML) - 4x4x0.9mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits]  MIN | NOM [ MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 2.50
Optional Center Pad Length T2 2.50
Contact Pad Spacing C1 4.00
Contact Pad Spacing C2 4.00
Contact Pad Width (X16) X1 0.35
Contact Pad Length (X16) Y1 0.80
Distance Between Pads G 0.30

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (8E) - 4x4x0.9 mm Body [QFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (8E) - 4x4x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits| ~ MIN [ NomM | MAX
Number of Pins N 16
Pitch e 0.65 BSC
Overall Height A 0.85 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 195 | 205 | 215
Overall Length D 4.00 BSC
Exposed Pad Length D2 1.95 2.05 2.15
Terminal Width b 0.25 0.30 0.35
Terminal Length L 0.45 0.55 0.65
Terminal-to-Exposed-Pad K 0.20 — —

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-259A Sheet 2 of 2

© 2014 Microchip Technology Inc.

DS00000049BQ page 269



MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (8E) - 4x4x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NoM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width X2 2.15
Optional Center Pad Length Y2 2.15
Contact Pad Spacing C1 3.625
Contact Pad Spacing C2 3.625
Contact Pad Width (X16) X1 0.30
Contact Pad Length (X16) Y1 0.725
Contact Pad to Center Pad (X16) G1 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (FX) - 4x4x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (FX) - 4x4x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Number of Pins N 16
Pitch e 0.65 BSC
Overall Height A 0.85 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 195 | 205 | 215
Overall Length D 4.00 BSC
Exposed Pad Length D2 1.95 2.05 2.15
Terminal Width b 0.25 0.30 0.35
Terminal Length L 0.45 0.55 0.65
Pull Back L1 — — 0.15
Terminal-to-Exposed-Pad K 0.20 — —

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Plastic Quad Flat, No Lead Package (FX) - 4x4x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width X2 2.15
Optional Center Pad Length Y2 215
Contact Pad Spacing C1 3.625
Contact Pad Spacing C2 3.625
Contact Pad Width (X16) X1 0.30
Contact Pad Length (X16) Y1 0.725
Contact Pad to Center Pad (X16) G1 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

20-Lead Plastic Quad Flat, No Lead Package (ML) — 4x4x0.9 mm Body [QFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Pins N 20
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 2.60 2.70 2.80
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.60 2.70 2.80
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad 0.20 - -
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

20-Lead Plastic Quad Flat, No Lead Package (ML) - 4x4 mm Body [QFN]
With 0.40 mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Notes:
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Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 2.50
Optional Center Pad Length T2 2.50
Contact Pad Spacing C1 3.93
Contact Pad Spacing C2 3.93
Contact Pad Width X1 0.30
Contact Pad Length Y1 0.73
Distance Between Pads G 0.20

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

20-Lead Plastic Quad Flat, No Lead Package (MQ) — 5x5x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM | MAX
Number of Pins N 20
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 5.00 BSC
Exposed Pad Width E2 345 | 325 | 335
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.15 3.25 3.35
Contact Width b 0.25 0.30 0.35
Contact Length L 0.35 0.40 0.45
Contact-to-Exposed Pad K 0.20 - -
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

20-Lead Plastic Quad Flat, No Lead Package (MQ) - 5x5 mm Body [QFN]
With 0.40mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 3.35
Optional Center Pad Length T2 3.35
Contact Pad Spacing C1 4.50
Contact Pad Spacing C2 4.50
Contact Pad Width (X20) X1 0.40
Contact Pad Length (X20) Y1 0.55
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

24-Lead Plastic Quad Flat, No Lead Package (MJ) — 4x4x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX

Number of Pins N 24
Pitch e 0.50 BSC
Overall Height A 0.80 0.85 0.90
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 2.40 | 2.50 | 2.60
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.40 2.50 2.60
Contact Width b 0.20 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

24-L ead Plastic Quad Flat, No Lead Package (MJ) - 4x4 mm Body [QFN]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Units MILLIMETERS

Dimension Limits|  MIN [ NOM [ MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 2.60
Optional Center Pad Length T2 2.60
Contact Pad Spacing C1 3.90
Contact Pad Spacing C2 3.90
Contact Pad Width X1 0.30
Contact Pad Length Y1 0.85

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MK) — 4x4x0.9 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits| MIN [ NOM | MAX
Number of Pins N 28
Pitch e 0.40 BSC
Overall Height A 0.80 0.85 0.90
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 250 | 260 | 270
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.50 2.60 2.70
Contact Width b 0.17 0.20 0.25
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MK) — 4x4x0.9 mm Body [QFN] Land Pattern

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width W2 2.40
Optional Center Pad Length T2 2.40
Contact Pad Spacing C1 3.90
Contact Pad Spacing C2 3.90
Contact Pad Width X1 0.20
Contact Pad Length Y1 0.80

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQ) — 5x5x0.9 mm Body [QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQ) — 5x5x0.9 mm Body [QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 5.00 BSC
Exposed Pad Width E2 345 | 325 | 335
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.15 3.25 3.35
Contact Width b 0.18 0.25 0.30
Contact Length L 0.35 0.40 0.45
Contact-to-Exposed Pad K 0.20 - -

Notes:

1.

2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Pin 1 visual index feature may vary, but must be located within the hatched area.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQ) — 5x5x0.9 mm Body
[QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 3.35
Optional Center Pad Length T2 3.35
Contact Pad Spacing C1 4.90
Contact Pad Spacing C2 4.90
Contact Pad Width (X28) X1 0.30
Contact Pad Length (X28) Y1 0.85
Contact Pad Length (X28) G1 0.35

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQY) — 5x5x0.9 mm Body [QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQY) — 5x5x0.9 mm Body [QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 5.00 BSC
Exposed Pad Width E2 315 | 325 | 335
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.15 3.25 3.35
Contact Width b 0.18 0.25 0.30
Contact Length L 0.35 0.40 0.45
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQY) — 5x5x0.9 mm Body

[QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 3.35
Optional Center Pad Length T2 3.35
Contact Pad Spacing C1 4.90
Contact Pad Spacing C2 4.90
Contact Pad Width (X28) X1 0.30
Contact Pad Length (X28) Y1 0.85
Contact Pad Length (X28) G1 0.35
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (ML) - 6x6 mm Body [QFN]
With 0.55 mm Terminal Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

&l
>

NOTE 1
\_ .
17
(DATUM A) —4427,
- [E]
(DATUM B) —— |
2X
M\o.a5]c
2X |
£]0.15(C TOP VIEW
r A
0.10[c
/A
SEATING —opo0ooo0o0o0J ——
PLANE ? 28X
A3 Al — (O ]0.08[C]
SIDE VIEW

[¢]o.10@[c]A[B]

1 AN NN
R
28XL — 28X b

0.10 C|A|B
& [CIOC[ATE]

0.05(M) |C

BOTTOM VIEW

Microchip Technology Drawing C04-105C Sheet 1 of 2

DS00000049BQ page 288 © 2014 Microchip Technology Inc.



MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (ML) - 6x6 mm Body [QFN]
With 0.55 mm Terminal Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension|Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 365 | 3.70 | 4.20
Overall Length D 6.00 BSC
Exposed Pad Length D2 3.65 3.70 4.20
Terminal Width b 0.23 0.30 0.35
Terminal Length L 0.50 0.55 0.70
Terminal-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (ML) — 6x6 mm Body [QFN]
with 0.55 mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width w2 4.25
Optional Center Pad Length T2 4.25
Contact Pad Spacing C1 5.70
Contact Pad Spacing Cc2 5.70
Contact Pad Width (X28) X1 0.37
Contact Pad Length (X28) Y1 1.00
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MM) - 6x6x0.9mm Body [QFN-S]
With 0.40 mm Terminal Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MM) - 6x6x0.9mm Body [QFN-S]
With 0.40 mm Terminal Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 365 | 370 | 470
Overall Length D 6.00 BSC
Exposed Pad Length D2 3.65 3.70 4.70
Terminal Width b 0.23 0.30 0.35
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed Pad K 0.20 - -
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance. for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MM) — 6x6x0.9 mm Body [QFN-S]
with 0.40 mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width w2 4.70
Optional Center Pad Length T2 4.70
Contact Pad Spacing C1 6.00
Contact Pad Spacing C2 6.00
Contact Pad Width (X28) X1 0.40
Contact Pad Length (X28) Y1 0.85
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

40-Lead Plastic Quad Flat, No Lead Package (ML) - 6x6x0.9mm Body [QFN]
With 0.40mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

40-Lead Plastic Quad Flat, No Lead Package (ML) - 6x6x0.9mm Body [QFN]

With 0.40mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits| MIN [ NOM [ MAX
Number of Pins N 40
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 450 | 465 | 4.80
Overall Length D 6.00 BSC
Exposed Pad Length D2 4.50 4.65 4.80
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

40-Lead Plastic Quad Flat, No Lead Package (ML) - 6x6x0.9mm Body [QFN]

With 0.40mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 4.60
Optional Center Pad Length T2 4.60
Contact Pad Spacing C1 6.00
Contact Pad Spacing C2 6.00
Contact Pad Width (X40) X1 0.30
Contact Pad Length (X40) Y1 0.50
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

40-Lead Plastic Quad Flat, No Lead Package (MP) - 5x5 mm Body [QFN]

With 3.5x3.5 mm Exposed Pad

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

40-Lead Plastic Quad Flat, No Lead Package (MP) - 5x5 mm Body [QFN]

With 3.5x3.5 mm Exposed Pad

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

Units MILLIMETERS

Dimension Limits|  MIN | Nom | MAX
Number of Terminals N 40
Pitch e 0.40 BSC
Overall Height A 0.80 0.85 0.90
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 5.00 BSC
Exposed Pad Width E2 3.50 BSC
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.50 BSC
Terminal Width b 0.17 0.20 0.25
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

40-Lead Plastic Quad Flat, No Lead Package (MP) - 5x5 mm Body [QFN]

With 3.5x3.5 mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
| et |
I X2 I
—+ 00000001 | =
— E
== -
(G (G
(GE— (G
(G (G ?
(G (G
C2 Y2
(G (G
(G (G
(G (G
(G (G
\ —= X1
SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width X2 3.60
Optional Center Pad Length Y2 3.60
Contact Pad Spacing C1 4.90
Contact Pad Spacing C2 4.90
Contact Pad Width (X40) X1 0.20
Contact Pad Length (X40) Y1 0.85
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

40-Lead Plastic Quad Flat, No Lead Package (MP) - 5x5 mm Body [QFN]

With 3.7x3.7 mm Exposed Pad

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

40-Lead Plastic Quad Flat, No Lead Package (MP) - 5x5 mm Body [QFN]

With 3.7x3.7 mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits]  MIN | NOM | MAX
Number of Terminals N 40
Pitch e 0.40 BSC
Overall Height A 0.80 0.85 0.90
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 5.00 BSC
Exposed Pad Width E2 3.70 BSC
Overall Length D) 5.00 BSC
Exposed Pad Length D2 3.70 BSC
Terminal Width b 0.15 0.20 0.25
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1.
2.

3. Dimensioning and tolerancing per ASME Y14.5M

Pin 1 visual index feature may vary, but must be located within the hatched area.

Package is saw singulated

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

40-Lead Plastic Quad Flat, No Lead Package (MP) - 5x5 mm Body [QFN]
With 3.7x3.7 mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width X2 3.80
Optional Center Pad Length Y2 3.80
Contact Pad Spacing C1 5.00
Contact Pad Spacing C2 5.00
Contact Pad Width (X40) X1 0.20
Contact Pad Length (X40) Y1 0.80
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing C04-2047-002A

DS00000049BQ page 302

© 2014 Microchip Technology Inc.



e\

MICROCHIP

Package Outlines and Dimensions

44-L ead Plastic Quad Flat, No Lead Package (ML) - 8x8 mm Body [QFN]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

44-Lead Plastic Quad Flat, No Lead Package (ML) - 8x8 mm Body [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 44
Pitch e 0.65 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.20 REF
Overall Width E 8.00 BSC
Exposed Pad Width E2 625 | 645 | 6.60
Overall Length D 8.00 BSC
Exposed Pad Length D2 6.25 6.45 6.60
Terminal Width b 0.20 0.30 0.35
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension. usuallv without tolerance. for information purnoses onlv.
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MICROCHIP

Footprint OQutlines and Dimensions

44-Lead Plastic Quad Flat, No Lead Package (ML) - 8x8 mm Body [QFN]

http://www.microchip.com/packaging

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at

C1
w2
| |
T-owrdHIUUO0O000, ]
1] ]
1 1
(. (.
1 1
c2 (. (. r G
1 1
2 - ?
1 1
(. (.
— — V1
- =i
__LM
UOO000oUo
X1 »‘ L—
SILK SCREEN
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Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width W2 6.60
Optional Center Pad Length T2 6.60
Contact Pad Spacing C1 8.00
Contact Pad Spacing C2 8.00
Contact Pad Width (X44) X1 0.35
Contact Pad Length (X44) Y1 0.85
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 7.15 x 7.15 Exposed Pad [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]

With 7.15 x 7.15 Exposed Pad [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN_ [ NOM | MAX
Number of Pins N 64
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 9.00 BSC
Exposed Pad Width E2 705 | 715 | 750
Overall Length D 9.00 BSC
Exposed Pad Length D2 7.05 7.15 7.50
Contact Width b 0.18 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 0.40 mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width w2 7.35
Optional Center Pad Length T2 7.35
Contact Pad Spacing C1 8.90
Contact Pad Spacing C2 8.90
Contact Pad Width (X64) X1 0.30
Contact Pad Length (X64) Y1 0.85
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body
with 5.40 x 5.40 Exposed Pad [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body
with 5.40 x 5.40 Exposed Pad [QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 64
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 9.00 BSC
Exposed Pad Width E2 530 | 540 | 550
Overall Length D 9.00 BSC
Exposed Pad Length D2 5.30 5.40 5.50
Contact Width b 0.20 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 7.70 x 7.70 Exposed Pad [QFN]
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MICROCHIP

Package Outlines and Dimensions

64-Lead Plastic Quad Flat, No Lead Package (MR) — 9x9x0.9 mm Body [QFN]
With 7.70 x 7.70 Exposed Pad [QFN]

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Number of Pins N 64
Pitch e 0.50 BSC
Overall Height A 0.80 0.85 0.90
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 9.00 BSC
Exposed Pad Width E2 760 | 770 | 7.80
Overall Length D 9.00 BSC
Exposed Pad Length D2 7.60 7.70 7.80
Contact Width b 0.20 0.25 0.30
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-213A Sheet 2 of 2

DS00000049BQ page 312 © 2014 Microchip Technology Inc.



e\

MICROCHIP

Package Outlines and Dimensions

64-Terminal Plastic Quad Flat Pack, No Lead (RG) 9x9x0.9 mm Body [QFN]

Saw Singulated

Note:
http://www.microchip.com

/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

64-Terminal Plastic Quad Flat Pack, No Lead (RG) 9x9x0.9 mm Body [QFN]

Saw Singulated

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

g

DETAIL A

SEATING PLANE
A | 84X
‘M ]0.08

Units MILLIMETERS

Dimension Limits]  MIN | NOM | MAX
Number of Terminals N 64
Pitch e 0.50 BSC
Overall Height A 0.80 0.85 0.90
Standoff A1 0.00 0.02 0.05
Standoff A3 0.20 REF
Overall Width E 9.00 BSC
Exposed Pad Width E2 460 | 470 | 4.80
Overall Length D 9.00 BSC
Exposed Pad Length D2 4.60 4.70 4.80
Terminal Width b 0.15 0.20 0.25
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 1.755 REF

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

64-Lead Very Thin Plastic Quad Flat, No Lead Package (RG) - 9x9x1.0 mm Body [QFN]
4.7x4.7 mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 4.80
Optional Center Pad Length Y2 4.80
Contact Pad Spacing C1 8.90
Contact Pad Spacing C2 8.90
Contact Pad Width (X64) X1 0.25
Contact Pad Length (X64) Y1 0.85
Contact Pad to Center Pad (X64) G1 1.625 REF

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

UQFN XQFN
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Ultra Thin Quad Flat, No Lead Package (MV) - 2.5x2.5x0.6mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Ultra Thin Quad Flat, No Lead Package (MV) - 2.5x2.5x0.6mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN_ | NOM | MAX
Number of Terminals N 16
Pitch e 0.50 BSC
Overall Height A 0.50 0.55 0.60
Standoff A1l 0.00 0.02 0.05
Terminal Thickness A3 0.15 REF
Overall Width E 2.50 BSC
Exposed Pad Width E2 130 | 135 | 140
Overall Length D 2.50 BSC
Exposed Pad Length D2 1.30 1.35 1.40
Terminal Width b 0.15 0.20 0.25
Terminal Length L 0.175 0.225 0.275
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1.
2.

3. Dimensioning and tolerancing per ASME Y14.5M

Pin 1 visual index feature may vary, but must be located within the hatched area.

Package is saw singulated

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Ultra Thin Quad Flat Pack, No Lead (MV) - 3x3x0.50 mm Body (UQFN)

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Ultra Thin Quad Flat Pack, No Lead (MV) - 3x3x0.50 mm Body (UQFN)

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits]  MIN | NOM | MAX
Number of Pins N 16
Pitch e 0.50 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Terminal Thickness (A3) 0.15 REF
Overall Width E 3.00 BSC
Exposed Pad Width E2 150 | 160 | 1.70
Overall Length D 3.00 BSC
Exposed Pad Length D2 1.50 1.60 1.70
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.25 0.35 0.45
Terminal-to-Exposed-Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Ultra Thin Quad Flat Pack, No Lead (MV) - 3x3x0.50 mm Body (UQFN)

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 1.70
Optional Center Pad Length Y2 1.70
Contact Pad Spacing C1 2.90
Contact Pad Spacing C2 2.90
Contact Pad Width (X16) X1 0.30
Contact Pad Length (X16) Y1 0.80

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Ultra Thin Quad Flat, No Lead Package (UC) - 3x3x0.5 mm Body [UQFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Ultra Thin Quad Flat, No Lead Package (UC) - 3x3x0.55 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 16
Pitch e 0.50 BSC
Overall Height A 0.50 0.55 0.60
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.15 REF
Overall Width E 3.00 BSC
Exposed Pad Width E2 165 | 170 | 175
Overall Length D 3.00 BSC
Exposed Pad Length D2 1.65 1.70 1.75
Terminal Width (X16) b 0.20 0.25 0.30
Terminal Length (X16) L 0.35 0.40 0.45
Terminal-to-Exposed-Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Ultra Thin Quad Flat, No Lead Package (UC) - 3x3x0.55 mm Body [UQFN]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

C1

X2

100C

00—

|
I
|
h 7
|
W_. TC T
2(C O
C2 Y2
‘ @ — G1
I Q Q U E v
/ o " =X
SILK SCREEN —»| |<—
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 1.75
Optional Center Pad Length Y2 1.75
Contact Pad Spacing C1 3.00
Contact Pad Spacing C2 3.00
Contact Pad Width (X16) X1 0.30
Contact Pad Length (X16) Y1 0.80
Contact Pad to Center Pad (X16) G1 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Ultra Thin Quad Flat, No Lead Package (UD) - 3x3x0.55 mm Body [UQFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Ultra Thin Quad Flat, No Lead Package (UD) - 3x3x0.55 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Number of Terminals N 16
Pitch e 0.50 BSC
Overall Height A 0.50 0.55 0.60
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.15 REF
Overall Width E 3.00 BSC
Exposed Pad Width E2 165 | 170 | 175
Overall Length D 3.00 BSC
Exposed Pad Length D2 1.65 1.70 1.75
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.30 0.35 0.40
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1.
2.

3. Dimensioning and tolerancing per ASME Y14.5M

Pin 1 visual index feature may vary, but must be located within the hatched area.

Package is saw singulated

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Ultra Thin Quad Flat, No Lead Package (UD) - 3x3x0.55 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 1.75
Optional Center Pad Length Y2 1.75
Contact Pad Spacing C1 3.00
Contact Pad Spacing C2 3.00
Contact Pad Width (X16) X1 0.30
Contact Pad Length (X16) Y1 0.80
Contact Pad to Center Pad (X16) G1 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Ultra Thin Plastic Quad Flat, No Lead Package (JQ) - 4x4x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Ultra Thin Plastic Quad Flat, No Lead Package (JQ) - 4x4x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Number of Pins N 16
Pitch e 0.65 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.127 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 250 | 260 | 270
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.50 2.60 2.70
Terminal Width b 0.25 0.30 0.35
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-257A Sheet 2 of 2

DS00000049BQ page 330 © 2014 Microchip Technology Inc.



MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Ultra Thin Plastic Quad Flat, No Lead Package (JQ) - 4x4x0.5 mm Body
[UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width X2 2.70
Optional Center Pad Length Y2 2.70
Contact Pad Spacing C1 4.00
Contact Pad Spacing C2 4.00
Contact Pad Width (X16) X1 0.35
Contact Pad Length (X16) Y1 0.80

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

20-Lead Ultra Thin Plastic Quad Flat, No Lead Package (JP) - 3x3x0.50 mm Body [UQFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

20-Lead Ultra Thin Plastic Quad Flat, No Lead Package (JP) - 3x3x0.50 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX

Number of Terminals N 20
Pitch e 0.40
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.127 REF
Overall Width E 3.00 BSC
Exposed Pad Width E2 165 | 175 | 185
Overall Length D 3.00 BSC
Exposed Pad Length D2 1.65 1.75 1.85
Terminal Width b 0.15 0.20 0.25
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

20-Lead Ultra Thin Plastic Quad Flat, No Lead Package (JP) - 3x3x0.5 mm Body [UQFN]

http://www.microchip.com/packaging

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
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Units MILLIMETERS

Dimension Limits]  MIN | NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width X2 1.85
Optional Center Pad Length Y2 1.85
Contact Pad Spacing C1 3.00
Contact Pad Spacing C2 3.00
Contact Pad Width (X20) X1 0.20
Contact Pad Length (X20) Y1 0.75
Contact Pad to Center Pad (X20) G1 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

20-Lead Ultra Thin Plastic Quad Flat, No Lead Package (GZ) - 4x4x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

20-Lead Ultra Thin Plastic Quad Flat, No Lead Package (GZ) - 4x4x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 20
Pitch e 0.50 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.127 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 260 | 270 | 280
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.60 2.70 2.80
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.30 0.40 0.50
Terminal-to-Exposed-Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

20-Lead

Ultra Thin Plastic Quad Flat, No Lead Package (GZ) - 4x4x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN_ [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 2.80
Optional Center Pad Length Y2 2.80
Contact Pad Spacing C1 4.00
Contact Pad Spacing C2 4.00
Contact Pad Width (X20) X1 0.30
Contact Pad Length (X20) Y1 0.80
Contact Pad to Center Pad (X20) G1 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Ultra Thin Quad Flat, No Lead Package (MV) — 4x4x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Ultra Thin Quad Flat, No Lead Package (MV) — 4x4x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 0.40 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.127 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 255 | 265 | 275
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.55 2.65 2.75
Contact Width b 0.15 0.20 0.25
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Ultra Thin Plastic Quad Flat, No Lead Package (MV) - 4x4 mm Body [UQFN]

With 0.40 mm Contact Length

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits| MIN [ NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width W2 2.35
Optional Center Pad Length T2 2.35
Contact Pad Spacing C1 4.00
Contact Pad Spacing C2 4.00
Contact Pad Width (X28) X1 0.20
Contact Pad Length (X28) Y1 0.80
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MX) - 6x6x0.5mm Body [UQFN]
Ultra-Thin with 0.40 x 0.60 mm Terminal Width/Length and Corner Anchors

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MX) - 6x6x0.5mm Body [UQFN]
Ultra-Thin with 0.40 x 0.60 mm Terminal Width/Length and Corner Anchors

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A 0.40 0.50 0.60
Standoff A1 0.00 0.02 0.05
Terminal Thickness (A3) 0.127 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 | 400 |
Overall Length D 6.00 BSC
Exposed Pad Length D2 4.00
Terminal Width b 0.35 0.40 0.45
Corner Pad b2 0.25 0.40 0.45
Terminal Length L 0.55 0.60 0.65
Terminal-to-Exposed Pad K 0.20 - -

Notes:

1.

2. Package is saw singulated

Pin 1 visual index feature may vary, but must be located within the hatched area.

3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
4. Outermost portions of corner structures may vary slightly.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MX) - 6x6 mm Body [UQFN]
With 0.60mm Contact Length And Corner Anchors

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Width WA1 4.05
Optional Center Pad Length T2 4.05
Contact Pad Spacing C1 5.70
Contact Pad Spacing C2 5.70
Contact Pad Width (X28) X1 0.45
Contact Pad Length (X28) Y1 1.00
Corner Pad Width (X4) X2 0.90
Corner Pad Length (X4) Y2 0.90
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

40-Lead Ultra Thin Plastic Quad Flat, No Lead Package (MV) — 5x5x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

40-Lead Ultra Thin Plastic Quad Flat, No Lead Package (MV) — 5x5x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOoM | MAX
Number of Pins N 40
Pitch e 0.40 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.127 REF
Overall Width E 5.00 BSC
Exposed Pad Width E2 360 | 370 | 3.80
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.60 3.70 3.80
Contact Width b 0.15 0.20 0.25
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

40-Lead Plastic Ultra Thin Quad Flat, No Lead Package (MV) - 5x5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits| MIN [ NOM [ MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width W2 3.80
Optional Center Pad Length T2 3.80
Contact Pad Spacing C1 5.00
Contact Pad Spacing C2 5.00
Contact Pad Width (X40) X1 0.20
Contact Pad Length (X40) Y1 0.75
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

48-Lead Plastic Ultra Thin Quad Flat, No Lead Package (MV) — 6x6x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

48-Lead Plastic Ultra Thin Quad Flat, No Lead Package (MV) — 6x6x0.5 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 48
Pitch e 0.40 BSC
Overall Height A 0.45 0.50 0.55
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.127 REF
Overall Width E 6.00 BSC
Exposed Pad Width E2 445 | 460 | 475
Overall Length D 6.00 BSC
Exposed Pad Length D2 4.45 4.60 4.75
Contact Width b 0.15 0.20 0.25
Contact Length L 0.30 0.40 0.50
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

48-Lead Ultra Thin Plastic Quad Flat, No Lead Package (MV) - 6x6 mm Body [UQFN]
With 0.40 mm Contact Length

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width W2 4.45
Optional Center Pad Length T2 4.45
Contact Pad Spacing C1 6.00
Contact Pad Spacing C2 6.00
Contact Pad Width (X28) X1 0.20
Contact Pad Length (X28) Y1 0.80
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Extremely Thin Quad Flat, No Lead Package (NL) - 3x3x0.5mm Body [XQFN]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Extremely Thin Quad Flat, No Lead Package (NL) - 3x3x0.5mm Body [XQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 16
Pitch e 0.50 BSC
Overall Height A 0.40 0.45 0.50
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.15 REF
Overall Width E 3.00 BSC
Exposed Pad Width E2 165 | 170 | 175
Overall Length D 3.00 BSC
Exposed Pad Length D2 1.65 1.70 1.75
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.30 0.35 0.40
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1.
2.

3. Dimensioning and tolerancing per ASME Y14.5M

Pin 1 visual index feature may vary, but must be located within the hatched area.

Package is saw singulated

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

VQFN
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQ) — 5x5x0.9 mm Body [QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQ) — 5x5x0.9 mm Body [QFN or VQFN]

Note:  For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 28
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 5.00 BSC
Exposed Pad Width E2 345 | 325 | 335
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.15 3.25 3.35
Contact Width b 0.18 0.25 0.30
Contact Length L 0.35 0.40 0.45
Contact-to-Exposed Pad K 0.20 - -

Notes:

1.

2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Pin 1 visual index feature may vary, but must be located within the hatched area.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQY) — 5x5x0.9 mm Body

[QFN or VQFN]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Units MILLIMETERS

Dimension Limits MIN NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 3.35
Optional Center Pad Length T2 3.35
Contact Pad Spacing C1 4.90
Contact Pad Spacing C2 4.90
Contact Pad Width (X28) X1 0.30
Contact Pad Length (X28) Y1 0.85
Contact Pad Length (X28) G1 0.35

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQY) — 5x5x0.9 mm Body [QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQY) — 5x5x0.9 mm Body [QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 28
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.00 0.02 0.05
Contact Thickness A3 0.20 REF
Overall Width E 5.00 BSC
Exposed Pad Width E2 315 | 325 | 335
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.15 3.25 3.35
Contact Width b 0.18 0.25 0.30
Contact Length L 0.35 0.40 0.45
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

28-Lead Plastic Quad Flat, No Lead Package (MQY) — 5x5x0.9 mm Body

[QFN or VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width W2 3.35
Optional Center Pad Length T2 3.35
Contact Pad Spacing C1 4.90
Contact Pad Spacing C2 4.90
Contact Pad Width (X28) X1 0.30
Contact Pad Length (X28) Y1 0.85
Contact Pad Length (X28) G1 0.35
Notes:

1. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Footprint OQutlines and Dimensions

32-Lead Ultra Thin Plastic Quad Flat, No Lead Package (MQ) - 5x5x0.9 mm Body [VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width X2 3.70
Optional Center Pad Length Y2 3.70
Contact Pad Spacing C1 5.00
Contact Pad Spacing Cc2 5.00
Contact Pad Width (X32) X1 0.30
Contact Pad Length (X32) Y1 0.80
Contact Pad to Center Pad (X32) G1 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

USON

© 2014 Microchip Technology Inc. DS00000049BQ page 361



e\

MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Ultra Thin Small Outline No Lead Package (NP) - 2x3 mm Body [USON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Ultra Thin Small Outline No Lead Package (NP) - 2x3 mm Body [USON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

(DATUM A)

$

Notes:

| ——|| /2 |\—— L1

~{el

DETAIL A

Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX

Number of Terminals N 8
Pitch e 0.50 BSC
Overall Height A 0.50 0.55 0.60
Standoff A1 0.00 0.02 0.05
Overall Width D 2.00 BSC
Exposed Pad Width D2 155 | 160 | 1.65
Overall Length E 3.00 BSC
Exposed Pad Length E2 0.15 0.20 0.25
Terminal Width b 0.20 0.25 0.30
Package Edge to Terminal Edge L 0.40 0.45 0.50
Package Edge to Terminal Edge L1 — 0.10 —
Terminal Length L3 0.30 0.35 0.40

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated

3. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

8-Terminal Plastic Ultra Thin Dual Flat No Lead Package (UB) -

4x3x0.55 mm Body [UDFN (USON)]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

8-Terminal Plastic Ultra Thin Dual Flat No Lead Package (UB) -
4x3x0.55 mm Body [UDFN (USON)]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Notes:

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e 0.80 BSC
Overall Height A 0.45 0.55 0.60
Standoff A1 0.00 0.02 0.05
Terminal Thickness A3 0.127 REF
Overall Width E 3.00 BSC
Exposed Pad Width E2 017 | o020 | o023
Overall Length D 4.00 BSC
Exposed Pad Length D2 0.77 0.80 0.83
Distance Between Exposed Pads| D3 0.77 0.80 0.83
Terminal Width b 0.25 0.30 0.35
Terminal Length L 0.55 0.60 0.65
Terminal-to-Exposed-Pad K 0.70 - -

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Terminal Plastic Ultra Thin Dual Flat No Lead Package (UB) -

4x3x0.55 mm Body [UDFN (USON)]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

ol
D
—-—€
D

x— ]y |-
X1

RECOMMENDED LAND PATTERN

[
e —
1 J
| —
fe—
—

\ SILK SCREEN

YZ?

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.80 BSC
Optional Center Pad Width X1 0.28
Center Pad Length (X2) Y1 0.88
Center Pad Spacing Y2 0.72
Contact Pad Spacing C 2.70
Contact Pad Width (X8) X 0.35
Contact Pad Length (X8) Y 1.05

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

XSON X2SON
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Super Thin Small Outline No Lead (NR) - 1.5x1.5x0.4 mm Body [X2SON]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

6-Lead Plastic Super Thin Small Outline No Lead (NR) - 1.5x1.5x0.4 mm Body [X2SON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Number of Terminals N 6
Pitch e 0.50 BSC
Overall Height A 0.30 0.35 0.40
Standoff A1l 0.00 0.02 0.05
Terminal Thickness A3 0.127 REF
Overall Width E 1.50 BSC
Exposed Pad Width E2 065 | o070 | 075
Overall Length D 1.50 BSC
Exposed Pad Length D2 1.15 1.20 1.25
Terminal Width b 0.15 0.20 0.25
Terminal Length L 0.150 0.200 0.250
Terminal-to-Exposed-Pad K 0.20 - -

Notes:

1.
2.

3. Dimensioning and tolerancing per ASME Y14.5M

Pin 1 visual index feature may vary, but must be located within the hatched area.

Package is saw singulated

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

8-Terminal Super-Thin Plastic Small Outline, No Lead Package (NR) - 2x2x0.4 mm (Max)
Body [X2SON]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Terminal Super-Thin Plastic Small Outline, No Lead Package (NR) - 2x2x0.4 mm (Max)
Body [X2SON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Terminals N 8
Pitch e 0.40 BSC
Overall Height A 0.34 0.37 0.40
Standoff A1 0.00 0.02 0.05
Overall Width E 2.00 BSC
Exposed Pad Width E2 070 | o075 | 080
Overall Length D 2.00 BSC
Exposed Pad Length D2 1.55 1.60 1.65
Terminal Width b 0.15 0.20 0.25
Terminal Length L 0.25 0.30 0.35
Terminal Center-to-Center L2 1.55 BSC
Terminal-to-Exposed-Pad K 020 | - [ -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Pin 1 index on exposed pad may be curved indentation or 45° chamfer
3. Package is saw singulated
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

8-Terminal Super-Thin, No Lead Package (NR) - 2x2x0.4 mm (Max) Body [X2SON]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.40 BSC
Optional Center Pad Width X2 0.80
Optional Center Pad Length Y2 1.60
Contact Pad Spacing C 1.60
Contact Pad Width (X8) X1 0.20
Contact Pad Length (X8) Y1 0.40
Contact Pad to Center Pad (X8) G1 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing C04-2201A
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MICROCHIP

Package Outlines and Dimensions

8-Lead Extremely Thin Small Outline No-Leads (NF) — 2x2x0.45 mm Body [XSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Extremely Thin Small Outline No-Leads (NF) — 2x2x0.45 mm Body [XSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension|Limits|  MIN | NOM | MAX
Number of Pins N 8
Pitch e 0.40 BSC
Overall Height A 0.40 0.45 0.50
Standoff A1 — — 0.05
Terminal Length L 0.325 0.375 0.425
Pull Back L1 — — 0.075
Overall Length D 2.00 BSC
Overall Width E 2.00 BSC
Exposed Pad Length D2 1.55 1.60 1.65
Exposed Pad Width E2 0.70 0.75 0.80
Terminal Width b 0.15 0.20 0.25
Terminal to Exposed Pad K 0.20 — —

Notes:
1. Terminal 1 visual index feature may vary, but must be located within the hatched area.
2. Exact shape at each corner may vary.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Extremely Thin Small Outline No-Leads (QX8E) — 2x2x0.45 mm Body [XSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
=
(D]
N

(DATUM A) ——]

(DATUM B) —— |

P —— B

NOTE 1 ' // g
b V.

Jo.20]cC
I
ox 1 2
0.20]C
& TOP VIEW
0.10]C
* / At
: P
SEATING N P il
PLANE ? ? 8X
[0.08]C
SIDE VIEW E .
$Jo10®@[c]A[B]
D2
1 2

KO O
NOTE 1 / t&\ *|$|0-10@|C|A|B|

f N
L1 = e —] |~— 8xb
—|lel~— 0.10|c|A[B]
: Mol
BOTTOM VIEW

Microchip Technology Drawing C04-205A Sheet 1 of 2

© 2014 Microchip Technology Inc. DS00000049BQ page 375



MICROCHIP

Package Outlines and Dimensions

8-Lead Extremely Thin Small Outline No-Leads (QX8E) — 2x2x0.45 mm Body [XSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension|Limits| MIN | NOM | MAX
Number of Pins N 8
Pitch e 0.40 BSC
Overall Height A 0.40 0.45 0.50
Standoff A1 — — 0.05
Terminal Length L 0.325 0.375 0.425
Pull Back L1 — — 0.075
Overall Length D 2.00 BSC
Overall Width E 2.00 BSC
Exposed Pad Length D2 1.55 1.60 1.65
Exposed Pad Width E2 0.70 0.75 0.80
Terminal Width b 0.15 0.20 0.25
Terminal to Exposed Pad K 0.20 — —

Notes:
1. Terminal 1 visual index feature may vary, but must be located within the hatched area.
2. Exact shape at each corner may vary.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

MSOP
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Micro Small Outline Package (MS) [MSOP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Micro Small Outline Package (MS) [MSOP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL C

Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N | 8 |
Pitch e 0.65 BSC
Overall Height A - - 1.10
Molded Package Thickness A2 0.75 0.85 0.95
Standoff A1 0.00 - 0.15
Overall Width E 4.90 BSC
Molded Package Width E1 3.00 BSC
Overall Length D 3.00 BSC
Foot Length L 040 | o060 [ 080
Footprint L1 0.95 REF
Foot Angle 1% 0° - 8°
Lead Thickness C 0.08 - 0.23
Lead Width b 0.22 - 0.40

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or

protrusions shall not exceed 0.15mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-111C Sheet 2 of 2
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Micro Small Outline Package (MS) [MSOP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

X —=

RECOMMENDED LAND PATTERN

\ SILK

SCREEN

l-— GX

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 4.40
Overall Width Z 5.85
Contact Pad Width (X8) X1 0.45
Contact Pad Length (X8) Y1 1.45
Distance Between Pads G1 2.95
Distance Between Pads GX 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Micro Small Outline Package (UA) [MSOP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

B 2
2] Aozl

D/2 =

S

Q000 T

E1/2

(1]0.25|C

T

-—

NX b
[ [0.13@[c|A-B][D|

TOP VIEW

010

A LELH:ELHQ
f SEATING PLANE
SIDE VIEW
A1

- j/— SEE DETAILC

RS

Microchip Technology Drawing C04-111C Sheet 1 of 2

=]
i
(1N

END VIEW

© 2014 Microchip Technology Inc.

DS00000049BQ page 381



MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Micro Small Outline Package (UA) [MSOP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL C

Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N | 8 |
Pitch e 0.65 BSC
Overall Height A - - 1.10
Molded Package Thickness A2 0.75 0.85 0.95
Standoff A1 0.00 - 0.15
Overall Width E 4.90 BSC
Molded Package Width E1 3.00 BSC
Overall Length D 3.00 BSC
Foot Length L 040 | o060 [ 080
Footprint L1 0.95 REF
Foot Angle 1% 0° - 8°
Lead Thickness C 0.08 - 0.23
Lead Width b 0.22 - 0.40

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.

3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-111C Sheet 2 of 2

DS00000049BQ page 382

© 2014 Microchip Technology Inc.



MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Micro Small Outline Package (UA) [MSOP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

X

—

RECOMMENDED LAND PATTERN

l-— GX

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 4.40
Overall Width Z 5.85
Contact Pad Width (X8) X1 0.45
Contact Pad Length (X8) Y1 1.45
Distance Between Pads G1 2.95
Distance Between Pads GX 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2111A
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MICROCHIP

Package Outlines and Dimensions

10-Lead Plastic Micro Small Outline Package (MS) [MSOP]

Note:

http://www.microchip.com/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

10-Lead Plastic Micro Small Outline Package (MS) [MSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

SEATING

PLANE

|[————

|—+«+ (L1)

DETAIL C
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 10
Pitch e 0.50 BSC
Overall Height A - - 1.10
Molded Package Thickness A2 0.75 0.85 0.95
Standoff A1 0.00 - 0.15
Overall Width E 4.90 BSC
Molded Package Width E1 3.00 BSC
Overall Length D 3.00 BSC
Foot Length L 040 | o060 | 0.80
Footprint L1 0.95 REF
Foot Angle 1% 0° - 8°
Lead Thickness C 0.08 - 0.23
Lead Width b 0.15 - 0.33

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

10-Lead Plastic Micro Small Outline Package (MS) [MSOP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN

SILK

SCREEN

GX

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C 4.40
Overall Width Z 5.80
Contact Pad Width (X10) X1 0.30
Contact Pad Length (X10) Y1 1.40
Distance Between Pads G1 3.00
Distance Between Pads GX 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

10-Lead Plastic Micro Small Outline Package (UN) [MSOP]

Note:

http://www.microchip.com/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

10-Lead Plastic Micro Small Outline Package (UN) [MSOP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

SEATING

PLANE

Notes:

|[————

|—+«+ (L1)

DETAIL C

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 10
Pitch e 0.50 BSC
Overall Height A - - 1.10
Molded Package Thickness A2 0.75 0.85 0.95
Standoff A1 0.00 - 0.15
Overall Width E 4.90 BSC
Molded Package Width E1 3.00 BSC
Overall Length D 3.00 BSC
Foot Length L 040 | o060 | 0.80
Footprint L1 0.95 REF
Foot Angle 1% 0° - 8°
Lead Thickness C 0.08 - 0.23
Lead Width b 0.15 - 0.33

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or

protrusions shall not exceed 0.15mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

10-Lead Plastic Micro Small Outline Package (UN) [MSOP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

RECOMMENDED LAND PATTERN

N\

SILK

SCREEN

l-— GX

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C 4.40
Overall Width Z 5.80
Contact Pad Width (X10) X1 0.30
Contact Pad Length (X10) Y1 1.40
Distance Between Pads G1 3.00
Distance Between Pads GX 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2021A
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

QSOP
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Shrink Small Outline Narrow Body (QR) - .150" Body [QSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
D
Units INCHES

Dimension Limits MIN NOM MAX
Number of Pins N 16
Pitch e .025 BSC
Overall Height A - - .069
Standoff § A1 .004 - .010
Molded Package Height A2 .049 - -
Overall Width E .236 BSC
Molded Package Width E1 .154 BSC
Overall Length D 193 BSC
Chamfer Distance h .010 - .020
Lead Thickness c .006 - .010
Lead Width b .008 - .012
Footprint L1 .041 REF
Foot Length L .016 - .050
Foot Angle [0} 0° - 8°
Molded Draft Angle o 5° - 15°

Notes:

1

2
3
4

. Chamfer feature is optional. If it is not present, then a Pin 1 visual index feature must be located within the hatched area.
. § Significant Characteristic.
. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed .006" per side.
. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
Microchip Technology Drawing C04-024C
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Plastic Shrink Small Outline Narrow Body (QR) - .150" Body [QSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

SILk—""
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Units INCHES

Dimension Limits| MIN | NOM | MAX
Contact Pitch E .025 BSC
Contact Pad Spacing C .209
Contact Pad Width (X16) X1 .016
Contact Pad Length (X16) Y1 .063
Distance Between Pads GX .009
Distance Between Pads G1 146

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2024A
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

SSOP
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MICROCHIP

Package Outlines and Dimensions

20-Lead Plastic Shrink Small Outline (SS) — 5.30 mm Body [SSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

D

00

NOTE 1 -

(e

—= L1 |=— —— L
Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 20
Pitch e 0.65 BSC
Overall Height A - - 2.00
Molded Package Thickness A2 1.65 1.75 1.85
Standoff A1 0.05 - -
Overall Width E 7.40 7.80 8.20
Molded Package Width E1 5.00 5.30 5.60
Overall Length D 6.90 7.20 7.50
Foot Length L 0.55 0.75 0.95
Footprint L1 1.25 REF
Lead Thickness c 0.09 - 0.25
Foot Angle [0} 0° 4° 8°
Lead Width b 0.22 - 0.38

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.20 mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-072B
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MICROCHIP

Package Outlines and Dimensions

20-Lead Plastic Shrink Small Outline (SS) - 5.30 mm Body [SSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
SILK SCREEN
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E
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 7.20
Contact Pad Width (X20) X1 0.45
Contact Pad Length (X20) Y1 1.75
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2072A

© 2014 Microchip Technology Inc.
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MICROCHIP

Package Outlines and Dimensions

24-Lead Plastic Shrink Small Outline (SS) — 5.30 mm Body [SSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
| D ————
N J— |
T
1 2 I
b —| |-—
NOTE 1
e
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A ! \ A2 \; o
| Mmmjj TLJ J hﬁ\
A1 J L1 |— L L
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 24
Pitch e 0.65 BSC
Overall Height A - - 2.00
Molded Package Thickness A2 1.65 1.75 1.85
Standoff A1 0.05 - -
Overall Width E 7.40 7.80 8.20
Molded Package Width E1 5.00 5.30 5.60
Overall Length D 7.90 8.20 8.50
Foot Length L 0.55 0.75 0.95
Footprint L1 1.25 REF
Lead Thickness c 0.09 - 0.25
Foot Angle [0} 0° 4° 8°
Lead Width b 0.22 - 0.38
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.20 mm per side.
3. Dimensioning and tolerancing per ASME Y 14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

24 Lead Plastic Shrink Small Outline (SS) - 5.30 mm Body [SSOP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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Cc
E
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX

Contact Pitch E 0.65 BSC
Contact Pad Spacing C 7.20
Contact Pad Width (X24) X1 0.45
Contact Pad Length (X24) Y1 1.75
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2132A
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Shrink Small Outline (SS) — 5.30 mm Body [SSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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—= L1 [—— —— L
Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e 0.65 BSC
Overall Height A - - 2.00
Molded Package Thickness A2 1.65 1.75 1.85
Standoff A1 0.05 - -
Overall Width E 7.40 7.80 8.20
Molded Package Width E1 5.00 5.30 5.60
Overall Length D 9.90 10.20 10.50
Foot Length L 0.55 0.75 0.95
Footprint L1 1.25 REF
Lead Thickness c 0.09 - 0.25
Foot Angle ¢ 0° 4° 8°
Lead Width b 0.22 - 0.38

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.20 mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-073B
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Shrink Small Outline (SS) - 5.30 mm Body [SSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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E
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM [ MAX

Contact Pitch E 0.65 BSC
Contact Pad Spacing C 7.20
Contact Pad Width (X28) X1 0.45
Contact Pad Length (X28) Y1 1.75
Distance Between Pads G 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2073A
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions

TSSOP
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MICROCHIP

Package Outlines and Dimensions

8-Lead Plastic Thin Shrink Small Outline (ST) — 4.4 mm Body [TSSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

L1
Units MILLIMETERS

Dimension Limits MIN NOM | MAX
Number of Pins N 8
Pitch e 0.65BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.80 1.00 1.05
Standoff A1 0.05 - 0.15
Overall Width E 6.40 BSC
Molded Package Width E1 4.30 4.40 4.50
Molded Package Length D 2.90 3.00 3.10
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [} 0° - 8°
Lead Thickness c 0.09 - 0.20
Lead Width b 0.19 - 0.30

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15 mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-086B
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Plastic Thin Shrink Small Outline (ST) - 4.4 mm Body [TSSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C1 5.90
Contact Pad Width (X8) X1 0.45
Contact Pad Length (X8) Y1 1.45
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME

Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2086A
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MICROCHIP

Package Outlines and Dimensions

14-Lead Plastic Thin Shrink Small Outline (ST) - 4.4 mm Body [TSSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

14-Lead Plastic Thin Shrink Small Outline (ST) - 4.4 mm Body [TSSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits MIN | NOM | MAX
Number of Pins N 14
Pitch e 0.65 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.80 1.00 1.05
Standoff A1 0.05 - 0.15
Overall Width E 6.40 BSC
Molded Package Width E1 4.30 4.40 4.50
Molded Package Length D 4.90 5.00 5.10
Foot Length L 0.45 0.60 0.75
Footprint (L1) 1.00 REF
Foot Angle % 0° - 8°
Lead Thickness c 0.09 - 0.20
Lead Width b 0.19 - 0.30

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.

3. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing No. C04-087C Sheet 2 of 2
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MICROCHIP

Footprint OQutlines and Dimensions

14-Lead Plastic Thin Shrink Small Outline (ST) - 4.4 mm Body [TSSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits]  MIN | NOM [ MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C1 5.90
Contact Pad Width (X14) X1 0.45
Contact Pad Length (X14) Y1 1.45
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2087A
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Thin Shrink Small Outline (ST) — 4.4 mm Body [TSSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

16-Lead Plastic Thin Shrink Small Outline (ST) — 4.4 mm Body [TSSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Pins N 16
Pitch e 0.65 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.80 1.00 1.05
Standoff A1 0.05 - 0.15
Overall Width E 6.40 BSC
Molded Package Width E1 4.30 4.40 4.50
Molded Package Length D 4.90 5.00 5.10
Foot Length L 0.45 0.60 0.75
Footprint (L1) 1.00 REF
Foot Angle % 0° - 8°
Lead Thickness C 0.09 - 0.20
Lead Width b 0.19 - 0.30

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.15mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-068A Sheet 2 of 2
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MICROCHIP

Footprint OQutlines and Dimensions

16-Lead Plastic Thin Shrink Small Outline (ST) — 4.4 mm Body [TSSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

C1
. | G1 |
| |
. k SILK L E
SCREEN —
[ ] 1 r GX
o — ¢
] 1 | "
X2
[ Z1
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM [ MAX
Contact Pitch E 0.65 BSC
Optional Center Pad Length Y2 2.70
Optional Center Pad Width X2 2.70
Clearance Between Contact Pads | G1 4.40
Contact Pad To Center Pad G 0.73
Contact Pad Spacing C1 5.90
Contact Pad Width (X16) X1 0.45
Contact Pad Length (X16) Y1 1.50
Distance Between Pads GX 0.20
Overall Width Z1 7.40

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2068A
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MICROCHIP

Package Outlines and Dimensions

20-Lead Plastic Thin Shrink Small Outline (ST) - 4.4 mm Body [TSSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Footprint OQutlines and Dimensions

20-Lead Plastic Thin Shrink Small Outline (ST) - 4.4 mm Body [TSSOP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

R1

Notes:

L —=
(L1)
DETAIL B
Units MILLIMETERS

Dimension Limits MIN | NOM | MAX
Number of Pins N 20
Pitch e 0.65 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.80 1.00 1.05
Standoff A1 0.05 - 0.15
Overall Width E 6.40 BSC
Molded Package Width E1 4.30 4.40 4.50
Molded Package Length D 6.40 6.50 6.60
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle €] 0° - 8°
Lead Width b 0.19 - 0.30
Lead Thickness C 0.09 - 0.20
Bend Radius R1 0.09 - -
Bend Radius R2 0.09 - -

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or

protrusions shall not exceed 0.15mm per side.
3. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

20-Lead Plastic Thin Shrink Small Outline (ST) - 4.4 mm Body [TSSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C 5.90
Contact Pad Width (X20) X1 0.45
Contact Pad Length (X20) Y1 1.45
Distance Between Pads G 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2088A
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MICROCHIP

Package Outlines and Dimensions

TSOP
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Thin Small Outline (TS) — 8x20 mm [TSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Pins N 28
Pitch e 0.50
Overall Height A 0.99 1.14 1.30
Molded Package Thickness A2 0.95 1.00 1.05
Standoff § A1 0.05 0.15 0.25
Overall Width E 19.80 20.00 20.20
Molded Package Width E1 18.30 18.40 18.50
Molded Package Length D 7.80 8.00 8.20
Foot Length L 0.50 0.60 0.70
Foot Angle [0} 0° 4° 8°
Lead Thickness c 0.10 0.15 0.20
Lead Width b 0.15 0.20 0.25
Mold Draft Angle Top o 0° 5° 10°
Mold Draft Angle Bottom B 0° 5° 10°

Notes:

1. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
2. § Significant Characteristic.
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MICROCHIP

Package Outlines and Dimensions

48-LEAD THIN SMALL OUTLINE PACKAGE (TV) - 12x20 mm Body [TSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

48-LEAD THIN SMALL OUTLINE PACKAGE (TV) - 12x20 mm Body [TSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
(DATUM B)
el2
| b
DETAIL 1
c
_f
SEATING
\ L ‘J f PLANE
L
0
SECTION A-A
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Pins N 48
Pitch e 0.50 BSC
Overall Height A - - 1.20
Standoff A1 0.05 - 0.15
Molded Package Height A2 0.95 1.00 1.05
Overall Width E 12.00 BSC
Overall Length D 20.00 BSC
Molded Package Length D1 18.40 BSC
Lead Width b 0.17 0.22 0.27
Lead Thickness c 0.10 - 0.21
Lead Length L 0.50 0.60 0.70
Lead Foot Angle 0 0° 5° 8°

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

VSOP
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MICROCHIP

Package Outlines and Dimensions

28-Lead Plastic Very Small Outline (VS) — 8x13.4 mm Body [VSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN | NOM MAX
Number of Pins N 28
Pitch e 0.55
Overall Height A 0.99 1.14 1.29
Molded Package Thickness A2 0.95 1.00 1.05
Standoff § A1 0.05 0.13 0.25
Overall Width E 13.20 13.40 13.60
Molded Package Width E1 11.70 11.80 11.90
Molded Package Length D 7.90 8.00 8.10
Foot Length L 0.30 0.50 0.70
Foot Angle ¢ 0° 3° 5°
Lead Thickness c 0.14 0.15 0.16
Lead Width b 0.17 0.20 0.23
Mold Draft Angle Top o 0° 5° 10°
Mold Draft Angle Bottom B 0° 5° 10°

Notes:

1. § Significant Characteristic.
2. Dimensions D and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.127 mm per side.
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MICROCHIP

Package Outlines and Dimensions

LQFP
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MICROCHIP

Package Outlines and Dimensions

32-Lead Plastic Low-Profile Quad Flatpack (PL) — 7x7x1.4 mm Body, 2.0 mm [LQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN | NOM MAX
Number of Leads N 32
Lead Pitch e 0.80 BSC
Overall Height A - - 1.60
Molded Package Thickness A2 1.35 1.40 1.45
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [0} 0° 3.5° 7°
Overall Width E 9.00 BSC
Overall Length D 9.00 BSC
Molded Package Width E1 7.00 BSC
Molded Package Length D1 7.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.30 0.37 0.45
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

128-Lead Low Profile Plastic Quad Flat Pack (PT) — 14x14x1.4 mm Body [LQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

128-Lead Low Profile Plastic Quad Flat Pack (PT) — 14x14x1.4 mm Body [LQFP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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A1 —
(L1) -
SECTION A-A (DATUM A OR B) "
DETAIL B
Units MILLIMETERS
Dimension[Limits| MIN [ NOM [ MAX
Number of Pins N 128
Pitch e 0.40 BSC
Overall Height A - - 1.60
Molded PackageThickness A2 1.35 1.40 1.45
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Lead Angle 0 0° - -
Foot Angle 01 0° 3.5° 7°
Overall Width D 16.00 BSC
Overall Length E 16.00 BSC
Molded Body Width D1 14.00 BSC
Molded Body Length E1 14.00 BSC
Lead Thickness C 0.09 - 0.20
Foot Angle 0 0° - -
Mold Draft Angle Top o - - -
Mold Draft Angle Botton B - - -
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Exact shape at each corner may vary.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

144-Lead Plastic Low Profile Quad Flatpack (PL) — 20x20x1.40 mm Body, with 2.00 mm
Footprint [LQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

144-Lead Plastic Low Profile Quad Flatpack (PL) — 20x20x1.40 mm Body, with 2.00 mm
Footprint [LQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
A2
Al —
L
DETAIL A
Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Leads N 144
Lead Pitch e 0.50 BSC
Overall Height A - - 1.60
Molded Package Height A2 1.35 1.40 1.45
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 (REF)
Overall Width E 22.00 BSC
Overall Length D 22.00 BSC
Molded Body Width E1 20.00 BSC
Molded Body Length D1 20.00 BSC
Lead Thickness C 0.09 - 0.20
Lead Width b 0.17 0.22 0.27

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

144-Lead Plastic Low Profile Quad Flatpack (PL) - 20x20x1.40 mm Body [LQFP]
2.00 mm Footprint

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 21.40
Contact Pad Spacing C2 21.40
Contact Pad Width (X144) X1 0.30
Contact Pad Length (X144) Y1 1.55

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

NOTES:

DS00000049BQ page 428 © 2014 Microchip Technology Inc.



MICROCHIP

Package Outlines and Dimensions

MQFP
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MICROCHIP

Package Outlines and Dimensions

44-| ead Plastic Metric Quad Flatpack (KW) — 10x10x2 mm Body, 3.20 mm [MQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN I NOM MAX
Number of Leads N 44
Lead Pitch e 0.80 BSC
Overall Height A - - 2.45
Molded Package Thickness A2 1.80 2.00 2.20
Standoff § A1 0.00 - 0.25
Foot Length L 0.73 0.88 1.03
Footprint L1 1.60 REF
Foot Angle [0 0° - 7°
Overall Width E 13.20 BSC
Overall Length D 13.20 BSC
Molded Package Width E1 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness c 0.1 - 0.23
Lead Width b 0.29 - 0.45
Mold Draft Angle Top o 5° - 16°
Mold Draft Angle Bottom B 5° - 16°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
. Chamfers at corners are optional; size may vary.

2
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4

. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

5. § Significant Characteristic.
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MICROCHIP

Footprint OQutlines and Dimensions

44-Lead Plastic Metric Quad Flatpack (KW) - 10x10x2 mm Body, 3.20 mm Footprint [MQFP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.80 BSC
Contact Pad Spacing C1 12.30
Contact Pad Spacing C2 12.30
Contact Pad Width (X44) X1 0.55
Contact Pad Length (X44) Y1 1.90
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2071B
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MICROCHIP

Package Outlines and Dimensions

44-| ead Plastic Metric Quad Flatpack (PQ) — 10x10x2 mm Body, 3.20 mm [MQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 44
Lead Pitch e 0.80 BSC
Overall Height A - - 2.45
Molded Package Thickness A2 1.80 2.00 2.20
Standoff § A1 0.00 - 0.25
Foot Length L 0.73 0.88 1.03
Footprint L1 1.60 REF
Foot Angle ¢ 0° - 7°
Overall Width E 13.20 BSC
Overall Length D 13.20 BSC
Molded Package Width E1 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness c 0.1 - 0.23
Lead Width b 0.29 - 0.45
Mold Draft Angle Top o 5° - 16°
Mold Draft Angle Bottom B 5° - 16°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4

. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

5. § Significant Characteristic.
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MICROCHIP

Footprint OQutlines and Dimensions

44-Lead Plastic Metric Quad Flatpack (PQ) - 10x10x2 mm Body, 3.20 mm Footprint [MQFP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.80 BSC
Contact Pad Spacing C1 12.30
Contact Pad Spacing C2 12.30
Contact Pad Width (X44) X1 0.55
Contact Pad Length (X44) Y1 1.90
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2071B
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MICROCHIP

Package Outlines and Dimensions

64-Lead Plastic Metric Quad Flatpack (BU) — 14x14x2.7 mm Body, 3.20 mm [MQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Leads N 64
Lead Pitch e 0.80 BSC
Overall Height A - - 3.15
Molded Package Thickness A2 2.50 2.70 2.90
Standoff § A1 0.00 - 0.25
Overall Width E 17.20 BSC
Molded Package Width E1 14.00 BSC
Overall Length D 17.20 BSC
Molded Package Length D1 14.00 BSC
Foot Length L 0.73 0.88 1.03
Footprint L1 1.60 REF
Foot Angle ¢ 0° - 7°
Lead Thickness c 0.1 - 0.23
Lead Width b 0.29 - 0.45
Mold Draft Angle Top o 5° - 16°
Mold Draft Angle Bottom B 5° - 16°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
§ Significant Characteristic.
6. Formerly TelCom PQFP package.

o
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MICROCHIP

Footprint OQutlines and Dimensions

64-Lead Plastic Metric Quad FlatPack (BU) - 14x14x2.7 mm Body 3.20 mm Footprint [MQFP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.80 BSC
Contact Pad Spacing C1 16.10
Contact Pad Spacing C2 16.10
Contact Pad Width (X64) X1 0.55
Contact Pad Length (X64) Y1 1.80
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2022B
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MICROCHIP

Package Outlines and Dimensions

256-Lead Plastic Metric Quat Flatpack (PQ) - 28x28x3.40 mm Body [MQFP]
2.60 mm Footprint

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

256-Lead Plastic Metric Quat Flatpack (PQ) - 28x28x3.40 mm Body [MQFP]
2.60 mm Footprint

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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SECTION A-A
DETAIL B
Units MILLIMETERS

Dimension Limits]  MIN__ | NOM | MAX
Number of Leads N 256
Lead Pitch e 0.40 BSC
Overall Height A - - 4.07
Molded Package Height A2 3.20 3.40 3.60
Standoff A1 0.15 0.25 0.35
Foot Length L 0.45 0.60 0.75
Footprint L1 1.30 (REF)
Lead Angle [0 0° 3.5° 7°
Foot Angle $1 0° - -
Overall Width E 30.60 BSC
Overall Length D 30.60 BSC
Molded Body Width E1 28.00 BSC
Molded Body Length D1 28.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.13 - 0.23
Bend Radius R1 0.08 - -
Bend Radius R2 0.25 TYP
Mold Draft Angle Top o 9° - 11°
Mold Draft Angle Botton B 9° - 11°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-133A Sheet 2 of 2
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MICROCHIP

Package Outlines and Dimensions

NOTES:
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MICROCHIP

Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

32-Lead Plastic Thin Quad Flatpack (PT) — 7x7x1.0 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Leads N 32
Lead Pitch e 0.80 BSC
Overall Height A - - 1.20
Standoff A1 0.05 - 0.15
Molded Package Thickness A2 0.95 1.00 1.05
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [0} 0° 3.5° 7°
Overall Width E 9.00 BSC
Overall Length D 9.00 BSC
Molded Package Width E1 7.00 BSC
Molded Package Length D1 7.00 BSC
Lead Thickness [ 0.09 - 0.20
Lead Width b 0.30 0.37 0.45
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-074B
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MICROCHIP

Footprint OQutlines and Dimensions

32-Lead Plastic Thin Quad Flatpack (PT) - 7x7x1.0 mm Body, 2.00 mm Footprint [TQFP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN

-

'

Y1

-

m

1~

Units MILLIMETERS

Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.80 BSC
Contact Pad Spacing C1 8.50
Contact Pad Spacing C2 8.50
Contact Pad Width (X28) X1 0.55
Contact Pad Length (X28) Y1 1.60
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2074B

© 2014 Microchip Technology Inc.
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MICROCHIP

Package Outlines and Dimensions

44- ead Plastic Thin Quad Flatpack (PT) — 10x10x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 44
Lead Pitch e 0.80 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle ¢ 0° 3.5° 7°
Overall Width E 12.00 BSC
Overall Length D 12.00 BSC
Molded Package Width E1 10.00 BSC
Molded Package Length D1 10.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.30 0.37 0.45
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°
Notes:

1.
2. Chamfers at corners are optional; size may vary.
3.

4. Dimensioning and tolerancing per ASME Y14.5M.

Pin 1 visual index feature may vary, but must be located within the hatched area.

Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-076B

DS00000049BQ page 442

© 2014 Microchip Technology Inc.



MICROCHIP

Footprint OQutlines and Dimensions

44-Lead Plastic Thin Quad Flatpack (PT) - 10X10X1 mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.80 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing C2 11.40
Contact Pad Width (X44) X1 0.55
Contact Pad Length (X44) Y1 1.50
Distance Between Pads G 0.25

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2076B
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MICROCHIP

Package Outlines and Dimensions

44-Lead Plastic Quad Flatpack (MW) - 10x10x1.0 mm Body [TQFP]
With 4.5x4.5 mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

44-L ead Plastic Quad Flatpack (MW) - 10x10x1.0 mm Body [TQFP]
With 4.5x4.5 mm Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

-~ (L1) ——=

SECTION A-A
Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Leads N 44
Pitch e 0.80 BSC
Overall Height A - - 1.20
Standoff A1 0.05 - 0.15
Molded Package Thickness A2 0.95 1.00 1.05
Overall Width E 12.00 BSC
Molded Package Width E1 10.00 BSC
Exposed Pad Width E2 4.40 4.50 4.60
Overall Length D 12.00 BSC
Molded Package Length D1 10.00 BSC
Exposed Pad Length D2 4.40 4.50 4.70
Lead Width b 0.30 0.37 0.45
Lead Thickness c 0.09 - 0.20
Lead Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle 0 0° 3.5° 7°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
4. Exact shape of each corner is optional.

Microchip Technology Drawing C04-220A Sheet 2 of 2
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MICROCHIP

Package Outlines and Dimensions

48-Lead Thin Quad Flatpack (PT) - 7x7x1.0 mm Body [TQFP] With Exposed Pad

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

48-Lead Thin Quad Flatpack (PT) - 7x7x1.0 mm Body [TQFP] With Exposed Pad

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Notes:

|— L
(L1) |
SECTION A-A
Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Number of Leads N 48
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Standoff A1 0.05 - 0.15
Molded Package Thickness A2 0.95 1.00 1.05
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [ 0°c | 35 | 7
Overall Width E 9.00 BSC
Overall Length D 9.00 BSC
Molded Package Width E1 7.00 BSC
Molded Package Length D1 7.00 BSC
Exposed Pad Width E2 3.50 BSC
Exposed Pad Length D2 3.50 BSC
Lead Thickness c 0.09 - 0.16
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Chamfers at corners are optional; size may vary.

3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or

protrusions shall not exceed 0.25mm per side.
4. Dimensioning and tolerancing per ASME Y 14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-183A Sheet 2 of 2
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MICROCHIP

Footprint OQutlines and Dimensions

48-Lead Thin Quad Flatpack (PT) - 7x7x1.0 mm Body [TQFP] With Thermal Tab

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Tab Width X2 3.50
Optional Center Tab Length Y2 3.50
Contact Pad Spacing C1 8.40
Contact Pad Spacing C2 8.40
Contact Pad Width (X48) X1 0.30
Contact Pad Length (X48) Y1 1.50

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2183A
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MICROCHIP

Package Outlines and Dimensions

64-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
D
D1
T
} E
‘ E1
! NN
NN
NnoTE 1~/ 123 NOTE2 _ , el
c — A1 ‘
! A [ T\ e T 1 N
% \/ \q,/‘ u aot
- —— =11
Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 64
Lead Pitch e 0.80 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle ¢ 0° 3.5° 7°
Overall Width E 16.00 BSC
Overall Length D 16.00 BSC
Molded Package Width E1 14.00 BSC
Molded Package Length D1 14.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.30 0.37 0.45
Mold Draft Angle Top a 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
. Chamfers at corners are optional; size may vary.

2
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-066B
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MICROCHIP

Footprint OQutlines and Dimensions

64-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.80 BSC
Contact Pad Spacing C1 15.40
Contact Pad Spacing C2 15.40
Contact Pad Width (X64) X1 0.55
Contact Pad Length (X64) Y1 1.50
Distance Between Pads G 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2066A
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MICROCHIP

Package Outlines and Dimensions

64-Lead Plastic Thin Quad Flatpack (PT)-10x10x1 mm Body, 2.00 mm Footprint [TQFP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

64-Lead Plastic Thin Quad Flatpack (PT)-10x10x1 mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

L |
DETAIL 1
Units MILLIMETERS
Dimension Limits|  MIN [ NOM [ MAX

Number of Leads N 64

Lead Pitch e 0.50 BSC

Overall Height A - - 1.20

Molded Package Thickness A2 0.95 1.00 1.05

Standoff A1 0.05 - 0.15

Foot Length L 0.45 0.60 0.75

Footprint L1 1.00 REF

Foot Angle o o0 | 35 | 7

Overall Width E 12.00 BSC

Overall Length D 12.00 BSC

Molded Package Width E1 10.00 BSC

Molded Package Length D1 10.00 BSC

Lead Thickness C 0.09 - 0.20

Lead Width b 0.17 0.22 0.27

Mold Draft Angle Top o 11° 12° 13°
Notes: Mold Draft Angle Bottom B 11° 12° 13°

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or
protrusions shall not exceed 0.25mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-085C Sheet 2 of 2
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MICROCHIP

Footprint OQutlines and Dimensions

64-Lead

Plastic Thin Quad Flatpack (PT)-10x10x1 mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 11.40
Contact Pad Spacing C2 11.40
Contact Pad Width (X28) X1 0.30
Contact Pad Length (X28) Y1 1.50
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing C04-2085B Sheet 1 of 1

© 2014 Microchip Technology Inc. DS00000049BQ page 453



MICROCHIP

Package Outlines and Dimensions

80-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN | NOM MAX

Number of Leads N 80

Lead Pitch e 0.65 BSC

Overall Height A - - 1.20

Molded Package Thickness A2 0.95 1.00 1.05

Standoff A1 0.05 - 0.15

Foot Length L 0.45 0.60 0.75

Footprint L1 1.00 REF

Foot Angle ¢ 0° 3.5° 7°

Overall Width E 16.00 BSC

Overall Length D 16.00 BSC

Molded Package Width E1 14.00 BSC

Molded Package Length D1 14.00 BSC

Lead Thickness c 0.09 - 0.20

Lead Width b 0.22 0.32 0.38

Mold Draft Angle Top o 11° 12° 13°

Mold Draft Angle Bottom B 11° 12° 13°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-116B
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MICROCHIP

Footprint OQutlines and Dimensions

80-Lead Plastic Thin Quad Flatpack (PF) 14x14x1mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Contact Pitch E 0.65 BSC
Contact Pad Spacing C1 15.40
Contact Pad Spacing C2 15.40
Contact Pad Width (X80) X1 0.45
Contact Pad Length (X80) Y1 1.50
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2116C
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MICROCHIP

Package Outlines and Dimensions

80-Lead Plastic Thin Quad Flatpack (PT) — 12x12x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits MIN | NOM MAX
Number of Leads N 80
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle [0 0° 3.5° 7°
Overall Width E 14.00 BSC
Overall Length D 14.00 BSC
Molded Package Width E1 12.00 BSC
Molded Package Length D1 12.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

80-Lead Plastic Thin Quad Flatpack (PT)-12x12x1mm Body, 2.00 mm Footprint [TQFP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 13.40
Contact Pad Spacing C2 13.40
Contact Pad Width (X80) X1 0.30
Contact Pad Length (X80) Y1 1.50
Distance Between Pads G 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2092B
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MICROCHIP

Package Outlines and Dimensions

100-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN | NOM MAX
Number of Leads N 100
Lead Pitch e 0.50 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle ¢ 0° 3.5° 7°
Overall Width E 16.00 BSC
Overall Length D 16.00 BSC
Molded Package Width E1 14.00 BSC
Molded Package Length D1 14.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.17 0.22 0.27
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

100-Lead Plastic Thin Quad Flatpack (PF) - 14x14x1 mm Body 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Contact Pad Spacing C1 15.40
Contact Pad Spacing C2 15.40
Contact Pad Width (X100) X1 0.30
Contact Pad Length (X100) Y1 1.50
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2110B
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MICROCHIP

Package Outlines and Dimensions

100-Lead Plastic Thin Quad Flatpack (PT) — 12x12x1 mm Body, 2.00 mm [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Leads N 100
Lead Pitch e 0.40 BSC
Overall Height A - - 1.20
Molded Package Thickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Foot Angle ¢ 0° 3.5° 7°
Overall Width E 14.00 BSC
Overall Length D 14.00 BSC
Molded Package Width E1 12.00 BSC
Molded Package Length D1 12.00 BSC
Lead Thickness c 0.09 - 0.20
Lead Width b 0.13 0.18 0.23
Mold Draft Angle Top o 11° 12° 13°
Mold Draft Angle Bottom B 11° 12° 13°

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Chamfers at corners are optional; size may vary.
3. Dimensions D1 and E1 do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.25 mm per side.
4. Dimensioning and tolerancing per ASME Y 14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

100-Lead Plastic Thin Quad Flatpack (PT)-12x12x1mm Body, 2.00 mm Footprint [TQFP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

C1

SILK SCREEN

RECOMMENDED LAND PATTERN

Units

MILLIMETERS

Dimension Limits

MIN

[ Nom

MAX

Contact Pitch

E

0.40 BSC

Contact Pad Spacing

C1

13.40

Contact Pad Spacing

C2

13.40

Contact Pad Width (X100)

X1

0.20

Contact Pad Length (X100)

Y1

1.50

Distance Between Pads

G

0.20

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-2100B
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MICROCHIP

Package Outlines and Dimensions

144-Lead Plastic Thin Quad Flatpack (PH)-16x16x1mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

144-Lead Plastic Thin Quad Flatpack (PH)-16x16x1mm Body, 2.00 mm Footprint [TQFP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

‘ e 0° MIN

f ] T 7 \
A1 0-7°
L |
DETAIL A
Units MILLIMETERS
Dimension Limits MIN NOM | MAX
Number of Pins N 144
Lead Pitch e 0.40 BSC
Overall Height A - - 1.20
Molded PackageThickness A2 0.95 1.00 1.05
Standoff A1 0.05 - 0.15
Foot Length L 0.45 0.60 0.75
Footprint L1 1.00 REF
Overall Width D 18.00 BSC
Overall Length E 18.00 BSC
Molded Body Width D1 16.00 BSC
Molded Body Length E1 16.00 BSC
Lead Thickness C 0.09 - 0.20
Lead Width b 0.13 - 0.23
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

Microchip Technology Drawing C04-155B Sheet 2 of 2
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MICROCHIP

Footprint OQutlines and Dimensions

144-Lead Plastic Thin Quad Flat Pack (PH) - 16x16 mm Body, 2.00 mm Footprint [TQFP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
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SILK SCREEN

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.40 BSC
Contact Pad Spacing C1 17.40
Contact Pad Spacing Cc2 17.40
Contact Pad Width (X144) X1 0.20
Contact Pad Length (X144) Y1 1.45
Distance Between Pads G 0.20

Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
Microchip Technology Drawing No. C04-2155B
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MICROCHIP

Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

4-Lead Chip Scale Package (CS) - [CSP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

(D]o.15]c]
X
—={ ER2 |<—
1
N

NOTE 1—/

TOP VIEW

!

Soiz[c | A2

SEATING PLANE ?

R RN

(DATUM B)
(DATUM A) <> : <> *
\ N — D1
NA TN
e _
N A\
NXZb — N ‘\l *
&Jo.150M[c]A]B] .
0.06@|C ORIENTATION REFERENCE
—= E1 |——
BOTTOM VIEW

Microchip Technology Drawing C04-6005D Sheet 1 of 2

DS00000049BQ page 466

© 2014 Microchip Technology Inc.



MICROCHIP

Package Outlines and Dimensions

4-Lead Chip Scale Package (CS) -

[CSP]

http://www.microchip.com/packag

ing

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Contacts N 4
Adjacent Column X-Pitch E1 0.400 BSC
Adjacent Row Y-Pitch D1 0.400 BSC
Overall Height A 0.47 0.51 0.55
Die Height A2 0.33 0.35 0.37
Bump Height A1 0.14 0.16 0.18
Overall Length E NOTE 4
Overall Width D NOTE 4
Ball Diameter b 018 | 0200 | 022

Notes:

1. Orientation reference feature may vary, but must be located within the hatched area.

2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
4. Package size varies with specific devices. Please contact our local Microchip representative for specific details.
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MICROCHIP

Footprint OQutlines and Dimensions

4-Lead Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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X1 G2

RECOMMENDED LAND PATTERN

Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Contacts N 4
Contact Pad Spacing E1 0.40
Contact Pad Spacing D1 0.40
Contact Pad Diameter (X4) X1 0.20
Distance Between Pads G1 0.24
Distance Between Pads G2 0.24

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

4-Lead Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

4-Lead Chip Scale Package (CS) - [CSP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Contacts N 4
Adjacent Column X-Pitch D1 0.400 BSC
Adjacent Row Y-Pitch E1 0.900 BSC
Overall Height A 0.47 0.51 0.55
Die Height A2 0.33 0.35 0.37
Bump Height A1 0.14 0.16 0.18
Overall Width D NOTE 4
Overall Length E NOTE 4
Ball Diameter b 018 | o020 | o022

Notes:

1. Orientation reference feature may vary, but must be located within the hatched area.

2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

4. Package size varies with specific devices. Please see the specific Product Data Sheet.
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MICROCHIP

Footprint OQutlines and Dimensions

4-Lead Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN

Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX

Number of Contacts N 4

Contact Pad Spacing D1 0.40
Contact Pad Spacing E1 0.90
Contact Pad Diameter (X4) X1 0.20
Distance Between Pads G1 0.70
Distance Between Pads G2 0.20

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

5-Lead Chip Scale Package (CS) - [CSP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

5-Lead Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
O
O O O
O
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Contacts N 5
Adjacent Column X-Pitch E1 0.570 BSC
Adjacent Row Y-Pitch D1 0.520 BSC
Adjacent Column X-Pitch eE 0.285 BSC
Adjacent Row Y-Pitch eD 0.260 BSC
Overall Height A 0.47 0.51 0.55
Die Height A2 0.33 0.35 0.37
Bump Height A1 0.14 0.16 0.18
Overall Length E NOTE 4
Overall Width D NOTE 4
Ball Diameter b 018 | 020 | o022
Notes:

1. Orientation reference feature may vary, but must be located within the hatched area.
2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

4. Package size varies with specific devices. Please see the specific Product Data Sheet.
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MICROCHIP

Footprint OQutlines and Dimensions

5-Lead Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

D1

eD
| |

[ G2
X1
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Units MILLIMETERS

Dimension Limits|  MIN [ NOM | MAX
Number of Contacts N 5
Contact Pitch Y eE 0.285
Contact Pitch X eD 0.260
Contact Pad Spacing E1 0.570
Contact Pad Spacing D1 0.520
Contact Pad Diameter (X5) X1 0.20
Distance Between Pads G1 0.41
Distance Between Pads G2 0.36

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Lead Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

Dimension Limits MIN NOM MAX
Number of Contacts N 8
Overall Grid X-Pitch E1 0.886 BSC
Overall Grid Y-Pitch D1 1.00 BSC
Adjacent Column X-Pitch eE 0.443 BSC
Adjacent Row Y-Pitch eD 0.25 BSC
Overall Height A 0.53 0.59 0.64
Die Height A2 0.33 0.36 0.38
Bump Height A1l 0.20 0.23 0.26
Overall Width E NOTE 4
Overall Length D NOTE 4
Ball Diameter b 030 | 032 | 034

Notes:

1. Orientation reference feature may vary, but must be located within the hatched area.

2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.

4. Package size varies with specific devices. Please contact your local Microchip representative for specific details
Microchip Technology Drawing C04-6001C Sheet 2 of 2
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MICROCHIP

Footprint OQutlines and Dimensions

8-Lead Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Number of Contacts N 8
Contact Pitch Y eE 0.25
Contact Pitch X eD 0.443
Contact Pad Spacing E1 1.00
Contact Pad Spacing D1 0.886
Contact Pad Diameter (X8) X1 0.32
Distance Between Pads G1 0.18
Distance Between Pads G2 0.56

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

8-Ball Extremely Thin Fine Pitch Wafer Level Chip Scale Package (CS)

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

8-Ball Extremely Thin Fine Pitch Wafer Level Chip Scale Package (CS)

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

4. Package size varies with specific devices. Please see the specific Product Data Sheet.

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
OO0
Units MILLIMETERS

Dimension Limits|  MIN_ [ NOM [ MAX
Number of Balls N 8
Pitch e 0.50 BSC
Overall Height A 0442 | 0472 | 0512
Die Thickness A2 0.30 REF
Ball Height A3 0152 | 0167 [ 0.182
Overall Width D NOTE 4
Overall Length E NOTE 4
Ball Diameter b 026 | 030 | 034

Notes:

Microchip Technology Drawing C04-6022C Sheet 2 of 2
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MICROCHIP

Footprint OQutlines and Dimensions

8-Ball Extremely Thin Fine Pitch Wafer Level Chip Scale Package (CS)

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.50 BSC
Contact Diameter Y 0.30
Distance Between Pads G 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

Microchip Technology Drawing No. C04-8022-1A

DS00000049BQ page 480

© 2014 Microchip Technology Inc.



MICROCHIP

Package Outlines and Dimensions

32-Lead Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

32-Lead Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS
Dimension Limits MIN NOM MAX
Number of Balls N 32
Overall Grid X-Pitch E1 2.50 BSC
Overall Grid Y-Pitch D1 2.50 BSC
Adjacent Column X-Pitch eE 0.50 BSC
Adjacent Row Y-Pitch eD 0.50 BSC
Overall Height A 0.45 0.49 0.53
Bump Height A1 0.18 0.20 0.22
Die Height A2 0.27 0.29 0.31
Overall Width E NOTE 4
Overall Length D NOTE 4
Contact Diameter b 023 | o025 [ o027
Notes:

1. Orientation reference feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.

4. Package size varies with specific devices. Please see the specific Product Data Sheet.
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MICROCHIP

Footprint OQutlines and Dimensions

32-Ball Wafer Level Chip Scale Package (CS) - [CSP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
E1] '
—|E - |
I I
. | |
-+ &) &) O O gl
—- o O O O O
G2
T O O OJ
[D1]
o O o O f
O O O O O O
-0 04 000 |
T~ SILK SCREEN
X1 —= G1
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Units MILLIMETERS
Dimension Limits| MIN | NOM | MAX
Contact Pitch eD 0.50 BSC
Contact Pitch eE 0.50 BSC
Overall Pitch D1 2.50 BSC
Overall Pitch E1 2.50 BSC
Space Between Contacts G1 0.30
Space Between Contacts G2 0.30
Contact Diameter X1 0.20
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

TBGA
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MICROCHIP

Package Outlines and Dimensions

24-Ball Thin Profile Ball Grid Array (TD) - 6x8 mm Body [TBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

24-Ball Thin Profile Ball Grid Array (TD) - 6x8 mm Body [TBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL B
Units MILLIMETERS
Dimension Limits|  MIN | NOoM [ MAX
Number of Solder Balls n 24
Solder Ball X-Pitch eD 1.00 BSC
Solder Ball Y-Pitch eE 1.00 BSC
Overall Height A 1.00 1.10 1.20
Ball Height A1 0.27 0.32 0.37
Overall Length D 8.00 BSC
Overall Solder Ball Y-Pitch D1 5.00 BSC
Overall Width E 6.00 BSC
Overall Solder Ball Y-Pitch E1 3.00 BSC
Solder Ball Width b 035 | 040 | 045

Notes:

1. Ball A1 visual index feature may vary, but must be located within the hatched area.
2. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
3. Ball interface to package body: 0.32mm nominal diameter.
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Package Outlines and Dimensions
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Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

24-Ball Thin Fine Pitch Ball Grid Array (TD) - 6x8 mm Body [TFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

24-Ball Thin Fine Pitch Ball Grid Array (TD) - 6x8 mm Body [TFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL B
Units MILLIMETERS
Dimension Limits|  MIN_ [ NOM | MAX
Number of Solder Balls n 24
Solder Ball X-Pitch eD 1.00 BSC
Solder Ball Y-Pitch eE 1.00 BSC
Overall Height A 1.00 1.10 1.20
Standoff A1 0.25 — 0.35
Molded Package Thickness A2 — 0.53 —
Overall Length D 8.00 BSC
Oveall Y-Pitch D1 5.00 BSC
Overall Width E 6.00 BSC
Overall Solder Ball Y-Pitch E1 3.00 BSC
Solder Ball Width b 0.35 0.40 0.45
Substrate Thickness c - 0.21 -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

48-Ball Thin Profile Fine Pitch Ball Grid Array (CD) - 6x8 mm Body [TFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

48-Ball Thin Profile Fine Pitch Ball Grid Array (CD) - 6x8 mm Body [TFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL B
Units MILLIMETERS

Dimension Limits|  MIN [ NoM | MAX
Number of Solder Balls n 48
Solder Ball X-Pitch eD 0.80 BSC
Solder Ball Y-Pitch eE 0.80 BSC
Overall Height A 1.00 1.10 1.20
Ball Height A1 0.30 0.35 0.40
Overall Length D 8.00 BSC
Overall Solder Ball X-Pitch D1 5.60 BSC
Overall Width E 6.00 BSC
Overall Solder Ball Y-Pitch E1 4.00 BSC
Solder Ball Diameter b 040 | 045 | 050

Notes:
1. Ball A1 visual index feature may vary, but must be located within the hatched area.
2. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.

REF: Reference Dimension, usually without tolerance, for information purposes only.
3. Ball interface to package body: 0.38mm nominal diameter.
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MICROCHIP

Package Outlines and Dimensions

121-Ball Plastic Thin Profile Fine Pitch Ball Grid Array (BG) -
10x10x1.10 mm Body [TFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

121-Ball Plastic Thin Profile Fine Pitch Ball Grid Array (BG) -
10x10x1.10 mm Body [TFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL B
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Number of Contacts N 121
Contact Pitch e 0.80 BSC
Overall Height A 1.00 1.10 1.20
Ball Height A1 0.25 0.30 0.35
Overall Width E 10.00 BSC
Array Width E1 8.00 BSC
Overall Length D 10.00 BSC
Array Length D1 8.00 BSC
Contact Diameter b 035 | 040 | 045

Notes:

1. Ball A1 visual index feature may vary, but must be located within the hatched area.
2. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
3. The outer rows and colums of balls are located with respect to datums A and B.
4. Ball interface to package body: 0.37mm nominal diameter.
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MICROCHIP

Footprint OQutlines and Dimensions

121-Lead Plastic Thin Profile Ball Grid Array (BG) - 10x10x1.10 mm Body
[TFBGA--Formerly XBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E1 0.80 BSC
Contact Pitch E2 0.80 BSC
Contact Pad Spacing C1 8.00
Contact Pad Spacing C2 8.00
Contact Pad Diameter (X121) X 0.32

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

323-Ball Thin, Fine Pitch Ball Grid Array (HX) - 14x14x1.14 mm Body [TFBGA]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

323-Ball Thin, Fine Pitch Ball Grid Array (HX) - 14x14x1.14 mm Body [TFBGA]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL B
Units MILLIMETERS

Dimension Limits MIN |  NOM MAX
Number of Balls N 323
Pitch e 0.65 BSC
Overall Height A - 1.04 1.14
Standoff A1 0.21 0.31 -
Package Thickness A2 - 0.73 -
Overall Width E 14.00 BSC
Overall Ball Pitch E1 12.35 BSC
Overall Length D 14.00 BSC
Overall Ball Pitch D1 12.35 BSC
Ball Diameter b 035 | 040 0.45

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Dimensioning and tolerancing per ASME Y14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

20-Terminal Very, Very Thin Leadless Array Package (TW) — 3x3x0.7 mm Body

With Exposed Pad [WTLA]

Note:

http://www.microchip.com/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

20-Terminal Very, Very Thin Leadless Array Package (TW) — 3x3x0.7 mm Body

With Exposed Pad [WTLA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
Units MILLIMETERS

DimensionLimits|  MIN | NOM | MAX
Number of Pins N 20
Pitch e 0.50 BSC
Overall Height A 0.60 - 0.70
Standoff A1l 0.025 - 0.075
Overall Width E 3.00 BSC
Exposed Pad Width E2 160 | 175 | 1.90
Overall Length D 3.00 BSC
Exposed Pad Length D2 1.60 1.75 1.90
Contact Width b 0.20 0.25 0.30
Contact Length L 0.20 0.25 0.30
Contact-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.

2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Package Outlines and Dimensions

36-Terminal Very Thin Thermal Leadless Array Package (TL) — 5x5x0.9 mm Body
with Exposed Pad [VTLA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

36-Terminal Very Thin Thermal Leadless Array Package (TL) — 5x5x0.9 mm Body
with Exposed Pad [VTLA]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL A
Units MILLIMETERS
Limits| MIN | NOM MAX
Number of Pins N 36
Number of Pins per Side ND 10
Number of Pins per Side NE 8
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.025 - 0.075
Overall Width E 5.00 BSC
Exposed Pad Width E2 3.60 | 3.75 3.90
Overall Length D 5.00 BSC
Exposed Pad Length D2 3.60 3.75 3.90
Contact Width b 0.20 0.25 0.30
Contact Length L 0.20 0.25 0.30
Contact-to-Exposed Pad K 0.20 - -
Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.

3. Dimensioning and tolerancing per ASME Y14.5M.

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

36-Lead Thermal Leadless Array Package (TL) — 5x5x0.9 mm Body

with Exposed Pad [VTLA]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

i C2
[} W2 [}
o '
DODO0O0O00DO0Og/|4—-T
] Il
O O
O O
O O
T2 Cc2
O [
0 ] [ Y1
] ]
M Il
oopgpoocoooB84+——
K1 — I I
—
X1
SILK SCREEN
Units MILLIMETERS
Dimension Limits|  MIN | NOM | MAX
Contact Pitch E 0.50 BSC
Optional Center Pad Width w2 3.75
Optional Center Pad Length T2 3.75
Contact Pad Spacing C1 4.50
Contact Pad Spacing C2 4.50
Contact Pad Width (X36) X1 0.25
Contact Pad Length (X36) Y1 0.25
Distance Between Pads K1 0.15 0.25

Notes:
1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

44-Terminal Very Thin Leadless Array Package (TL) — 6x6x0.9 mm Body
With Exposed Pad [VTLA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

44-Terminal Very Thin Leadless Array Package (TL) — 6x6x0.9 mm Body
With Exposed Pad [VTLA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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DETAIL A
Units MILLIMETERS

Dimension|Limits|  MIN | NOM | MAX
Number of Terminals N 44
Number of Terminals per Side ND 12
Number of Terminals per Side NE 10
Pitch e 0.50 BSC
Overall Height A 0.80 0.90 1.00
Standoff A1 0.025 - 0.075
Overall Width E 6.00 BSC
Exposed Pad Width E2 440 | 455 | 470
Overall Length D 6.00 BSC
Exposed Pad Length D2 4.40 4.55 4.70
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.20 0.25 0.30
Terminal-to-Exposed Pad K 0.20 - -

Notes:

1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

44-Terminal Very Thin Leadless Array Package (TL) — 6x6x0.9 mm Body
With Exposed Pad [VTLA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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SILK SCREEN
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN [ NOM | MAX
Terminal Pitch E 0.50 BSC
Optional Center Pad Width W2 4.70
Optional Center Pad Length T2 4.70
Terminal Pad Spacing C1 5.65
Terminal Pad Spacing C2 5.65
Terminal Pad Width (X44) X1 0.30
Terminal Pad Length (X44) Y1 0.45
Distance Between Pads (G1) 0.20 REF.
Distance Between Pads G 0.20
Distance Between Pads K1 0.267
Notes:

1. Dimensioning and tolerancing per ASME Y14.5M

BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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MICROCHIP

Package Outlines and Dimensions

124-Terminal Very Thin Leadless Array Package (TL) — 9x9x0.9 mm Body [VTLA]

Note:

http://www.microchip.com/packaging

For the most current package drawings, please see the Microchip Packaging Specification located at
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MICROCHIP

Package Outlines and Dimensions

124-Terminal Very Thin Leadless Array Package (TL) — 9x9x0.9 mm Body [VTLA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

| EXPOSED Cu (0.025) -
A EXPOSED Cu (0.125) _>| ‘__

\— TERMINAL TIP

(DATUM A OR B) }

LI

DETAIL A SECTION B-B
Units MILLIMETERS

Dimension Limits|  MIN_ [ NOM [ MAX

Number of Pins N 124

Pitch eT 0.50 BSC

Pitch (Inner to outer terminal ring) | eR 0.50 BSC

Overall Height A 0.80 0.85 0.90

Standoff A1 0.00 - 0.05

Overall Width E 9.00 BSC

Exposed Pad Width E2 640 | 655 | 6.70

Overall Length D 9.00 BSC

Exposed Pad Length D2 6.40 6.55 6.70

Contact Width b 0.20 0.25 0.30

Contact Length L 0.20 0.25 0.30

Contact-to-Exposed Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated.
3. Dimensioning and tolerancing per ASME Y14.5M.
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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MICROCHIP

Footprint OQutlines and Dimensions

124-Very Thin Leadless Array Package (TL) — 9x9x0.9 mm Body [VTLA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

——
E/2
_ O00000000OpOoOooooooQ—+ —
] 0O OO0O0O0O0O00pOoOoooooo o
X2 O OB
G3 — { Og ! oo
oo oo
f m] o O m]
m] m]
[m] m]
—get-— - eg—= 1 T2C2
o5 Do
_ m] o o m]
7] m] o o m]
m] m]
[m] m]
G1 — g | I O g
m] ooooopoooooop o
G5 |_EIEI EIEIEIEIEIEIEIDDDDDE]DE_i -
x4 ' ’“‘ '
G2 1
| I SILK SCREEN
w2
C1
RECOMMENDED LAND PATTERN
Units MILLIMETERS
Dimension Limits|  MIN | NOM [ MAX
Contact Pitch E 0.50 BSC
Pad Clearance G1 0.20
Pad Clearance G2 0.20
Pad Clearance G3 0.20
Pad Clearance G4 0.20
Contact to Center Pad Clearance (X4) G5 0.30
Optional Center Pad Width T2 6.60
Optional Center Pad Length W2 6.60
Optional Center Pad Chamfer (X4) W3 0.10
Contact Pad Spacing C1 8.50
Contact Pad Spacing C2 8.50
Contact Pad Width (X124) X1 0.30
Contact Pad Length (X124) X2 0.30

Notes:
1. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
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Package Outlines and Dimensions

Legacy SST Package Drawings & Specifications
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Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

PDIP
SST Legacy
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MICROCHIP

Package Outlines and Dimensions

32-Lead Plastic Dual Inline Package (PHE/F) - 15.2 mm Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

T
i
:
!
!
Nl
|
|
!
|
|
i
!

¢

TT o7 o7 of o1 o7 TT o7 o7 o1 o7
Pin #1 Identifier = 625 |
600
550
075 1.655 70— 20
065 1.645 4 PLCS.
Base L. ;o T =i
Plane 1 f i Cos | | 70
Seating l | (.
Plane 050 — 0°
015 I | | l 012 " 15°
— l-q— — — | — | | pesd _1.5.9_. 008 T —
080 065 022 -100BSC 120 600 BSC
070 045 016 :
32-pdip-PH-3
Note:

1. Complies with JEDEC publication 95 MO-015 AP dimensions, although some dimensions may be more stringent.
2. Alllinear dimensions are in inches (max/min).

3. Dimensions do not include mold flash. Maximum allowable mold flash is .010 inches
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MICROCHIP

Package Outlines and Dimensions

40-Lead Plastic Dual Inline Package (PIE/F) - .600 Inch Body [PDIP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

/“uuuwv T7 hf LY &7 LY o

: 600 |
1 625
Pin #1 Identifier 530
557
065 2020 | 122 —
075 2070 ‘ 4 places \\
IJ ; |_\ f' T
Base 1 =
l | 1 . .220 Max. l
Plane | G | | :
Seating———— - I
Plane l | |
015 Min. — : Z
15°
| T e -
| | | 100 + LR
063 045 015 100 BSC 600 BSC
090 055 022 | -
40-pdip-PI-7
Note:

1. Complies with JEDEC publication 95 MS-011 AC dimensions (except as noted), although some dimensions may be more
stringent.

X= JEDEC min is .115; SST min is less stringent
2. All linear dimensions are in inches (min/max).

3. Dimensions do not include mold flash. Maximum allowable mold flash is .010 inches.
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Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

PLCC
SST Legacy
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MICROCHIP

Package Outlines and Dimensions

32-Lead Plastic Leadless Chip Carrier (NHE/F) - [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW SIDE VIEW BOTTOM VIEW
495 ;
485
Optional 453 112
Pin#1 — 447 025
Identifier =22 | |— 020R. - e
-042i | N1 2 MAX.  .023 K
&) |
[§ il
.Oil: 1
048 0 1
595 553 E 2_§ 032
585 547 H T2 P —F 026
O 1
[ 1
0 B 050
[ £ BsC
—_— O Elﬁilzl | |
050
BSC

32-plcc-NH-3

Note:

Complies with JEDEC publication 95 MS-016 AE dimensions, although some dimensions may be more stringent.
All linear dimensions are in inches (max/min).

Dimensions do not include mold flash. Maximum allowable mold flash is .008 inches.

Coplanarity: 4 mils.

bl
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MICROCHIP

Package Outlines and Dimensions

44-Lead Plastic Leadless Chip Carrier (NJE/F) - [PLCC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
TOP VIEW SIDE VIEW BOTTOM VIEW
685
695
Optional 646 + 147
Pin #1 Identifier 3 020R, 158
042 MAX, |
pallialig s - 025
038 | i | s / :g:g X5 | |- 045
I —
o h
&4 i
048 O i
685 ee6t D H_+ o 500 590
695 656 g + P— 032 F. 630
O 0t
O i
O 1
O 3‘—l 050
d — BsC. == -
| ; C} 3
- I_II_I.LII_II_ILJLI.II._II_ILII_I I‘-_J
APl Ees - je——o 020 Min.
100
050 |‘—’ Tz | |
BSC. 026
e 032
165
]80 L e e S AL R
44 PLCC.NJ-ILL.6
Note:
1. Complies with JEDEC publication 95 MS-018 AC dimensions (except as noted), although some dimensions
may be more stringent.
1= JEDEC min is .650; SST min is less stringent
2. Alllinear dimensions are in inches (min/max).
3. Dimensions do not include mold flash. Maximum allowable mold flash is .008 inches.
4. Coplanarity: + 4 mils.
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Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

SOIC
SST Legacy
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MICROCHIP

Package Outlines and Dimensions

8-Lead Small Outline Integrated Circuit (SAE/F) - 5x6 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Pin #1

Identifier TOP VIEW SIDE VIEW

70

. .
[
;I
L]

v
(=]

Y
oo

]
4
1.27 BSC

:DJ _f END VIEW

0004

—]
025 y "\ Ry
RS 4 places
%10 P
0 — -~ d \
: 1.75 + L
- 6.20 " 135 Eii—cdr \ }L_; 0°
- 5.80 1 0.19 + | |‘-~.\_‘__‘ 5
127
0.40

08-soic-5x6-5A-8

—

Tmm

Note:

-

. Complies with JEDEC publication 95 MS-012 AA dimensions,

although some dimensions may be more stringent.

All linear dimensions are in millimeters (max/min).

Coplanarity: 0.1 mm

Maximum allowable mold flash is 0.15 mm at the package ends and 0.25 mm between leads.

INFAEN
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MICROCHIP

Package Outlines and Dimensions

8-Lead Small Outline Integrated Circuit (S3AE/F) - 5x8 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOPVIEW SIDE VIEW
_—
e[ r
Identifier * 0.48
1] T ] | ] 1‘ T
1] T ] 734 ]
7.08 | |
N [ [T | —r
1.27 BSC
[ I l—f END VIEW
| L ’\ - 10°
— 4 places
| 538 | <025 [ \
I 518 1 0.05 _}_ | {
S0 - - 0.25 — \ ]I —0
! 7.70 ! 216 0.19 T ! —
1.75 - -
0.80
0.50
Tmm
B-50ic-5x8-53A-1.0
Note:

1. All linear dimensions are in millimeters (max/min).
2. Coplanarity: 0.1 mm
3. Maximum allowable mold flash is 0.15 mm at the package ends and 0.25 mm between leads.
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MICROCHIP

Package Outlines and Dimensions

8-Lead Small Outline Integrated Circuit (S2AE/F) - .208 Inch Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Pin #1 TOPVIEW SIDE VIEW

Identifier \

' 3 \) = |

O 1]

—* 0.50
1] i 035

5.15 i
— - l
1.27 BSC
1] Inf==]
Y . " J — f
- +_g:§-; END VIEW
[~ % > e
2.16 f \

— % - - 175

st T ] #

019 T o

f —| |8
0.80
08-s0ic-EIAJ-52A-3 0.50
1mm
Note:

1. All linear dimensions are in millimeters (max/min).
2. Coplanarity: 0.1 mm
3. Maximum allowable mold flash is 0.15 mm at the package ends and 0.25 mm between leads.
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MICROCHIP

Package Outlines and Dimensions

16-Lead Small Outline Integrated Circuit (SCE/F) - 7.5 mm Body [SOIC]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

HHHHHHAH '

7.40 10.00
7.60 10.65
Pin #1
Identifier
10.08 +
10.50
7° — {“_ — |-q— .020x45° ‘,\ -— 7
4 places \ J/ \‘ 4 places
H _—2‘35 1 1
¢ | 265 L ‘:D\ ;

nil e + ~ |- 2 b3 —-ﬂk‘{:—

32 .38
.30 2
1.27 BSC 127
16.50ic-SC-ILL.3

Note:
1. Complies with JEDEC publication 95 MS-013 AA dimensions (except as noted), although some dimensions may be
more stringent.
1 = JEDEC min is 10.10; SST min (10.08) is less stringent
1 = JEDEC min is 0.40; SST min (0.38) is less stringent
All linear dimensions are in metric (min/max).
Coplanarity: 0.1 (+.05) mm.
Maximum allowable mold flash is 0.15mm at the package ends, and 0.25mm between leads.

PSRN
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Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

TBGA
SST Legacy
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MICROCHIP

Package Outlines and Dimensions

24-Lead Thin Ball Grid Array (T4DE/F) - 6x8 mm Body [TBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
-850 ——» ‘ 0.40
0. +0.05
‘ 1.00 ]'P‘I “‘1— /{24)(}
4 g ® O 0|0 ® J/ 4
3 Q 0O 0,0 O O 3
6.00 3.00
5 + +0.10 * +
—® O O O O 0O 2
1 O y ® O OO O O 1
1.00
/
z A B ClD E F F E D'lc B A
A1 CORNER A1 CORNER
1.10
+0.10
SIDE VIEW
) < | ; |
| + O oo oo o

I, e _—— _t_{ =

24-tbga-T4D-6x8-1.0

Note:

Topside A1 indicator is laser engraved.
All linear dimensions are in millimeters.
Coplanarity: 0.10 mm

Ball opening size is 0.32mm (+ 0.05 mm)

AN~
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MICROCHIP

Package Outlines and Dimensions

TFBGA
SST Legacy

© 2014 Microchip Technology Inc. DS00000049BQ page 529



MICROCHIP

Package Outlines and Dimensions

48-Lead Thin Fine-Pitch Ball Grid Array (B3KE/F) - 6x8 mm Body [TFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
~——— 800010 ————=
[080 | 5 045 +0.05
T | (48X)
6 r ©@000000G |6
5 O0O0OO00OOOO |5
4 o - o] | 00000000 |4
3 iy ; ONONONOLONONONS) 3
2 ®0000000 |2
i | Q) ©0000O000 |1
1 0.80 i /]
|
( ABCDEFGH HGFEDCBA >
A1 CORNER A1 CORNER
SIDE VIEW 1.10*:0.10
! | 4
S W . L S, B 4 O . I 012 |—|
SEATING PLANE | omert
0.35+0.05
48-tfbga-B3K-6x8-450mic-5
Note:
1. Complies with JEDEC Publication 95, MO-210, variant 'AB-1', although some dimensions may be more stringent.
2. All linear dimensions are in millimeters.
3. Coplanarity: 0.12 mm
4. Ball opening size is 0.38 mm (+ 0.05 mm)
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MICROCHIP

Package Outlines and Dimensions

48-Lead Thin Fine-Pitch Ball Grid Array (B1KE/F) - 8x10 mm Body [TFBGA]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at

http://www.microchip.com/packaging

TOP VIEW

-+~ 10.00£ 010 ——M8

- kN Wl s o O

{

~|— 8.00+0.10
ABCDEFGH
A1 CORNER
1.10+0.10

SIDE VIEW 4
[ | f
p——— (DR R R W W — ¥

SEATING PLANE [

0.35 £ 0.05

Note:

bl

[0.12] D]

BOTTOM VIEW

{560

—l-l

(0N ORONO)
0000
0000

@000

LN
O00IC0OO0

000000
OOQ‘QOO

0000
0CO00
O00O0

e

- N WwWlhse n O

~0.45+0.05

4

(48X)

HGFEDCEBA

|_|

Tmm

)

A1 CORNER

48-tfbga-B1K-8x10-450mic-5

Although many dimensions are similar to those of JEDEC Publication 95, MO-210, this specific package is not registered.
All linear dimensions are in millimeters.

Coplanarity: 0.12 mm
Ball opening size is 0.38 mm (+ 0.05 mm)
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Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

WFBGA
SST Legacy
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MICROCHIP

Package Outlines and Dimensions

34-Lead Very, Very Thin Find-Pitch Ball Grid Array (MME/F) - 4x6 mm Body [WFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
TOP VIEW BOTTOM VIEW
- . ~—{4.00}—
L83 M*| ~  032£005
| /(34)(]'
6 @00QO0® 6
5 Y >0 O oou” | &
4 [o]e) 00 4
3 T o) 2,50 Y[ 00 +—50o 3
2 = | +—eoo0 000 2
1 O l @0000000\ 1
{ ABCDEFGH) 050 JHGFEDCBA \
A1 CORNER A1 INDICATOR*
0.73 max.
DETAIL 0:98 riom. SIDE VIEW
u A + E 2 :\" ! uu:},\'._)uuuuu
_______ e A -  0.08 | TR
SEATING PLANE 4 |_|
0.20+0.06

Note:

-

Coplanarity: 0.08 mm.

SIS

Tmm

34-wfbga-MM-MAM-4x6-32mic-1.0

Complies with JEDEC Publication 95, MO-207, Variant CB-4 except nominal ball size is larger
and there are fewer balls.
All linear dimensions are in millimeters.

No ball is present in position A1; a gold-colored indicator is present.
Ball opening size is 0.29 mm (+ 0.05 mm).34-wfbga-MM-MAM-4x6-32mic-1.0
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MICROCHIP

Package Outlines and Dimensions

34-Lead Very, Very Thin Find-Pitch Ball Grid Array (MAME/F) - 4x6 mm Body [WFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
&b ~—4.00—
~ 1008 |
+ 0 | - 0.32 +0.05
i /(34)(}
6 [ ®00000® | 1 s
5 ®00 00® 5
: -+ 4.00 250, 1—88— + —23—+ ¢
2 £0,08 | H—eo00 000 | 2
1 1 O 1 oooooooo\ 1
ABCDEFGH] 0.50 JHGFEDCBA \
A1 CORNER A1 INDICATOR®
0.73 max.
DETAIL ‘;-636“""*- SIDE VIEW
u { + :‘ . IS AV IS ACAVACAS ALY
——————— ket e[ ] 0,08 ]
SEATING PLANE 1 .
0.20 + 0.06

Tmm

34-wfbga-MM-MAM-4x6-32mic-1.0
Note:

-

Complies with JEDEC Publication 95, MO-207, Variant CB-4 except nominal ball size is larger
and there are fewer balls.

All linear dimensions are in millimeters.

Coplanarity: 0.08 mm.

No ball is present in position A1; a gold-colored indicator is present.

Ball opening size is 0.29 mm (+ 0.05 mm).
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MICROCHIP

Package Outlines and Dimensions

48-Lead Very, Very Thin Find-Pitch Ball Grid Array (M1QE/F) - 4x6 mm Body [WFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
6.00
+0.08 5.00
N 0.32
+0.05
| (48X)
6 ®@0000PO0O0OEE 6
5 ®000 0000 5
B 4.00 350 [e]e]e] jojele)] 4
3 +0.08 T 000 [e]ole} 3
2 —T®000 0000 2
1 O ®0000$0000e | 1
0.50
( ABCDEFGHIJKL LKJHGFEDCBA
A1 CORNER A1 INDICATOR?
DETAIL ‘i‘f’”‘““ SIDE VIEW
\/ ‘ ‘," IUUU“\;‘L}UUUUUUI
. [N . N e, — ~[5]0%] Mg a
SEATING PLANE 1 I_'
0.20
+0.06 Tmm
48-wfbga-M1Q-4x6-32mic-6.0
Note:
1. Complies with JEDEC Publication 95, MO-207, Variant C2B-4, dimensions except nominal ball width is larger.
2. All linear dimensions are in millimeters.
3. Coplanarity: 0.08 mm.
4. No ball is present in position A1; a gold-colored indicator is present.
5. Ball opening size is 0.29 mm (x 0.05 mm).
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MICROCHIP

Package Outlines and Dimensions

48-Lead Very, Very Thin Find-Pitch Ball Grid Array (M2QE/F) - 5x6 mm Body [WFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
. 6.00+£008 —— (5.00}
| | - 0.32+0.05
| | | |~ @ex
6 ®0000000007 s
5 ®000 0000 | s
1 e [— 1000 _ 000 ]| 4
: 5.00 + 0.08 2501 15606 +—e5t:
2 —H®000 o000 2
1 ®00000Q000C0e 1
@) | Y
0.50 |
Z ABCDEFGHIKL LKJHGFEDCBA
A1 CORNER A1 INDICATOR*
DETAIL ?-5310-‘0 SIDE VIEW
\/ ‘ :f" L UU\;“;L}UUUUUU l
s X NN _f*._ A, el
SEATING PLANE t H
0.20+0.06 P
48-wfbga-M2Q-5x6-32mic-0
Note:

-

Although many dimensions are similar to those of JEDEC Publication 95, MO-225, this specific package
is not registered.

All linear dimensions are in millimeters.

Coplanarity: 0.08 mm

No ball is present in position A1; a gold-colored indicator is present.

Ball opening size is 0.29 mm (+ 0.05 mm)

o s wn
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MICROCHIP

Package Outlines and Dimensions

48-Lead Very, Very Thin Find-Pitch Ball Grid Array (MAQE/F) - 4x6 mm Body [WFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
™~ ~—5.00]
- %0.08 g E—»| <~ 0324005
‘ /[48)(}
6 T k ®00 o#)o oo s
5 e ®000 0000| s
4 000 000 | 1
3 + it Z-SEL 666~ T —o60oT 3
2 % 0. ¢ 19999 0000 | 2
7 e l 000 o#}ooood :
( ABCDEFGHIJKL 0.50 LKJHGFEDCBA \
A1 CORNER A1 INDICATOR
0.73 max.
DETAIL 2‘636"0""" SIDE VIEW
k) t - ¥ ,'
Ay AW AWAW AW AW AW W AW LWL W
S5\ T 5 S [ . -, vy
SEATING PLANE } H
0.20 £ 0.06

Tmm
48-wfbga-MAQ-4x6-32mic-2.

Note:
1. Complies with JEDEC Publication 95, MO-207, Variant CB-4 except nominal ball size is larger
and bottom side A1 indicator is triangle at corner.
All linear dimensions are in millimeters.
Coplanarity: 0.08 mm
Ball opening size is 0.29 mm (+ 0.05 mm)
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MICROCHIP

Package Outlines and Dimensions

48-Lead Very, Very Thin Find-Pitch Ball Grid Array (MBQE/F) - 5x6 mm Body [WFBGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
— 6.00£0.08 — 5.00
0501 |- 433+005
| [ ]~ asx

6 ©®00000000®7 -

5 ®000 0000 | s

4 000 000 | 4

: -+ 5.00 + 0.08 [250] 1885 + 838+ ¢

2 11®000 0000 | 2

: o ®0000PO0000 :

0.50 A
Z ABCDEFGHIJKL LKEJHGFEDCBA \
A1 CORNER A1 INDICATOR
0.73 max.
DETAIL ?‘636“0"" SIDE VIEW
t) ¢ e z
u u ‘\‘-‘ uuu‘\.’»uuuuuuu
el Ml +[008 [O)] S -
SEATING PLANE ot |_|
0.20 + 0.06 i
48-wfbga-MBQ-5x6-32mic-0
Note:

1. Although many dimensions are similar to those of JEDEC Publication 95, MO-225,
this specific package is not registered.

All linear dimensions are in millimeters.

Coplanarity: 0.08 mm

Ball opening size is 0.29 mm (+ 0.05 mm)
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Package Outlines and Dimensions
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Package Outlines and Dimensions

XFLGA
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MICROCHIP

Package Outlines and Dimensions

48-Lead Extremely Thin Fine-Pitch Land Grid Array (C1QE/F) - 4x6 mm Body [XFLGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
600
+0.08 (5.00}
0.29
050 |-
I-—| 005
[oood 1 @)
6 ®000QO00®® 6
5 ®000 0000 5
1 | 4.00 Eﬁ_ooo 000 4
3 | +0.08 : 000 00O | 3
2 ‘+reoo00 ocooo| 2
1 [ O @oooo?ooooo 1
»)
|
{ ABCDEFGHIJKL 050 LKJHGFEDCEBA }
A1 CORNER A1 INDICATOR?
0.52 max.
DETAIL 0.473 nom. SIDE VIEW
* -
)4 *— - ]
SEATING PLANE i .
0.04
+0.025/-0.015

48-xflga-C1Q-4x6-29mic-6.0
Note:

-

Complies with JEDEC Publication 95, MO-207, variant CZB-4, dimensions except bump height
is much less.

All linear dimensions are in millimeters.

Coplanarity: 0.05 mm.

No ball is present at A1; a gold-colored indicator is present.

Bump opening size is 0.29 (+0.05 mm).

SEEN
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MICROCHIP

Package Outlines and Dimensions

48-Lead Extremely Thin Fine-Pitch Land Grid Array (CAQE/F) - 4x6 mm Body [XFLGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
TOP VIEW BOTTOM VIEW
6.00
+0.08 S0 55
m" ~ /40,05
{ | (48X)
6 @OOO(l)OOO@@/ 6
5 ®000 o000 5
4 4.00 oCoO 000 4
3 -+ +0.08 2201 7600 +—266T 5
2 —T®000 Q0QO | 2
1 (18] ®0000 1) 0000 1
4
{ ABCDEFGHIJKL 0.20 LKJHGFEDCBA \
A1 CORNER A1 INDICATOR
0.52 max.
DETAIL 2. SIDE VIEW
[‘) L -o—-{'— [ 1 ]
SRS it e L ~—[o] 008 ] g S # |—|
SEATING PLANE | I =
Tmm
0.04
+0.025/-0.015
48-xflga-CAQ-4x6-29mic-6.0
Note:
1.  Complies with JEDEC Publication 95, MO-207, variant CZB-4, dimensions except the bump height
is much less, and the A1 indicator is different.
2. Alllinear dimensions are in millimeters.
3. Coplanarity: 0.08 mm.
4. For low-profile mounting on PCB, SST recommends underfill for best solder joint reliability.
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MICROCHIP

Package Outlines and Dimensions

48-Lead Extremely Thin Fine-Pitch Land Grid Array (C2QE/F) - 5x6 mm Body [XFLGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
— 6.00+0.08 — 5.00
0501 |- 5294005
| || L~ waex

6 ®@oo000000ee’ &

5 ®@00O0 o000 5

p H:I 000 000 | a

§ S spe—e——= 500008 2.50 . Lo e ¢

2 —+®000 Q00 2

1 ®000000000C8e 1

- J
0.50 1
Z ABCDEFGHIJKL LKJHGFEDCEBA
A1 CORNER A1 INDICATOR?
0.52 max.
DETAIL . SIDE VIEW
* ————— -
' ] N ]
] e e s e e e e ~[008 [ e
SEATING PLANE ot I_l
0.04+0.025/ - 0.015 s
48-xflga-C2Q-5x6-29mic-NR

Note:

-

Although many dimensions are similar to those of JEDEC Publication 95, MO-222, this specific package
is not registered.

All linear dimensions are in millimeters.

For low-profile mounting on PCB, SST recommends underfill for best solder joint reliability.
Coplanarity: 0.08 mm

No bump is present in position A1; a gold-colored indicator is present.
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MICROCHIP

Package Outlines and Dimensions

48-Lead Extremely Thin Fine-Pitch Land Grid Array (CBQE/F) - 5x6 mm Body [XFLGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
—— 6.00+0.08 —— 15.00
0501 |- 029+005
|| |~ asx
6 ©®@0000000007 6
5 ®000 0000 | s
4 000 000 | a
2 ‘L®000 0000 | 2
1 ®0000d0000 .
@)
0.50
/ ABCDEFGHIJKL LKJHGFEDCBA \
A1 CORNER A1 INDICATOR
0.52 max.
DETAIL e, SIDE VIEW
‘ == -
f\)* 4——:’ [ ‘\I ]
“““‘-""—"“—‘“—‘7* s
SEATING PLANE ! H
0.04 +0.025/ - 0.015 :
mm
48-xflga-CBQ-5x6-29mic-0
Note:

1. Although many dimensions are similar to those of JEDEC Publication 95, MO-222,

this specific package is not registered.

All linear dimensions are in millimeters.

For low-profle mounting on PCB, SST recommends underfill for best solderjoint reliability.
Coplanarity: 0.08 mm
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Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

TQFP
SST Legacy
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MICROCHIP

Package Outlines and Dimensions

44-Lead Thin Quad Flat Pack (TQJE/F) - 10x10 mm Body [TQFP]

http://www.microchip.com/packaging

Note: For the most current package drawings, please see the Microchip Packaging Specification located at

Pin #1

Identifier

AAAAAAAAARA
H

10.00+0.10
12.00

1123

+0.25

EHHHHHHHHH%

~— 1000010 ——

12.00 £0.25

g ¥ 44-1qfp-TQJ-7

Tmm

Note:

All linear dimensions are in millimeters (min/max).
Coplanarity: 0.1 (£0.05) mm.

roON~

4
o5 T[] =57

15 75

1.00 ref

44-tqfp-TQJ-7

Complies with JEDEC publication 95 MS-026 ACB dimensions, although some dimensions may be more stringent.

Package body dimensions do not include mold flash. Maximum allowable mold flash is .25mm.
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MICROCHIP

Package Outlines and Dimensions

TSOP
SST Legacy
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MICROCHIP

Package Outlines and Dimensions

32-Lead Thin Small Outline Package (EHE/F) - [TSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Pin # 1 Identifier e
o l |
— o/ — — 0.50
—0 - —_—
— - —|
— T
—0 T
— — 8.10 * 27
— T ?90 L
— — f 017
— 1
— -
— = -
— -
—_0 |
— -
— —
| 18.50 <] — g%%
| 18.30 | :
. 5 DETAIL
[ P | : I 1.20
N\ = I max.
| 070 o PP
0.50 20.20 =
‘ 19.80 ‘
3
E
0.70
0.50
Tmm
32-tsop-EH-7
Note:

1. Complies with JEDEC publication 95 MO-142 BD dimensions,
although some dimensions may be more stringent.

. All linear dimensions are in millimeters (max/min).

. Coplanarity: 0.1 mm

4. Maximum allowable mold flash is 0.15 mm at the package ends, and 0.25mm between leads.

w N
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MICROCHIP

Package Outlines and Dimensions

32-Lead Thin Small Outline Package (WHE/F) - [TSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Pin # 1 Identifier
/
— O’ — A 0.50
T - | BsC
— o — |
— o —
— N — |
| — o —
EEE E 8.10 0.27
— — 7.90 17
—T] -
—T] - |
— —
— —
| — T
—q T
— — Y
- 12.50 - 015
12.30 2
DETAIL
| K \ 1 1.20
N\ . J W T max
— |*_ 0.70 } \
0.50 14.20
| 13.80 |
lmm 050

32-tsop-WH-7

Note:
1. Complies with JEDEC publication 95 MO-142 BA dimensions,
although some dimensions may be more stringent.
All linear dimensions are in millimeters (max/min).
Coplanarity: 0.1 mm
Maximum allowable mold flash is 0.15 mm at the package ends, and 0.25 mm between leads.
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MICROCHIP

Package Outlines and Dimensions

40-Lead Thin Small Outline Package (EIE/F) - [TSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Pin # 1 Identifier
Z

<
O

ooooooonooooopoooood

AOAAOANNAAAANAAAAADA

i 18.50
18.30

. 5 DETAIL

/ L\ 3 1.20
/A — N max.
0.70 . .
— L'_ 0.70 T
050 20.20 \
| 19.80 o
1\
Te—
— ‘ >
0.70
0.50

40-tsop-EI-7

0°-5°

Note:
1. Complies with JEDEC publication 95 MO-142 CD dimensions,
although some dimensions may be more stringent.
All linear dimensions are in millimeters (max/min).
Coplanarity: 0.1 mm
Maximum allowable mold flash is 0.15 mm at the package ends, and 0.25 mm between leads.
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MICROCHIP

Package Outlines and Dimensions

40-Lead Thin Small Outline Package (WIE/F) - [TSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

. Pin # 1 Identifier

—T] | Iy
— ]
 — T
— o e
{— 0 |
— T
—T] o —
= — 1010
— ™ 9.90
{— o |
— 1
—T ]
— T
— T
{— u |
— T
— o —
{— T Y
“ 12.50 ol
1230 |
DETAIL
[ ) ! 1.20
J\ Ly max
— I--— ﬂ ‘,,“. 3 ,\
' 050 14.20 N
= 13.80 '|
---..____‘_‘.‘q 00 50
_.| 7
|—| 0.70
1mm 0.50
40-tsop-WI-7
Note:

1. Complies with JEDEC publication 95 MO-142 CA dimensions,

although some dimensions may be more stringent.

All linear dimensions are in millimeters (max/min).

Coplanarity: 0.1 mm

Maximum allowable mold flash is 0.15 mm at the package ends, and 0.25 mm between leads.
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MICROCHIP

Package Outlines and Dimensions

48-Lead Thin Small Outline Package (EKE/F) - [TSOP]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

3 Pin # 1 Identifier
/
O

i‘
lf

12.20

11.80

AAAQAOAAAAAAAAAAARAAARAR
noooooonoooooononooooong

\

1850 _"“‘_m
18.30 |

A
Y

. S DETAIL
1.20
'\ 1 . __¥max.

|*_ 0.70 e s
—-— —
‘ 1050 2020 [

™
=
-t

19.80 | 0%-5°
=
0.70

| | 0.50

1mm

|-.-/

48-tsop-EK-8
Note:
1. Complies with JE
DEC publication 95 MO-142 DD dimensions,
although some dimensions may be more stringent.
2. All linear dimensions are in millimeters (max/min).
Coplanarity: 0.1 mm
4. Maximum allowable mold flash is 0.15 mm at the package ends, and 0.25 mm between leads.
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MICROCHIP

Package Outlines and Dimensions

56-Lead Thin Small Outline Package (ENE/F) - [TSOP]

Note:

For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Pin # 1 Identifier

NOAAAAANARAAANAAAAAARAAAAANA

O

-~

D000 0000000000000 0000000000

18.50

1830

DETAIL
/ \ 3 I 1.20
N\ : MNe LY max
0.70 S \
020 20.20 -
19.80
| )
H 0
1mm m
0.50
56-tsop-EN-2

Note:

Al

Complies with JEDEC publication 95 MO-142 EC dimensions,

although some dimensions may be more stringent.

All linear dimensions are in millimeters (max/min).

Coplanarity: 0.1 mm

Maximum allowable mold flash is 0.15 mm at the package ends, and 0.25 mm between leads.
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NOTES:

DS00000049BQ page 556 © 2014 Microchip Technology Inc.



MICROCHIP

Package Outlines and Dimensions

UQFN
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MICROCHIP

Package Outlines and Dimensions

6-Lead Ultra Thin Quad Flatpack No-Leads (QU6E/F) - 3x1.6 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW SIDE VIEW BOTTOM VIEW
See paddle
‘*| | | |« 0475 details
1
rd
Pin #1 == . T | U e +
z 1.60 £ 0.10 -—11 []——025
l ; 0585C | 4 T
0075 o1 [
~— 3.0040.10 —-‘ == 0.05 Max f
-— 0.4 —»| |-
0.60
0.50 Exposed Paddle Detail
— |- 0.25 ¢
2
‘ Jl | / ee note
0.425
Note: 1. Although many dimensions are simliar to those of JEDEC JEP9S MO-2201, —!.
this specific package is not registered. 1.25 ¥
2. The external paddle is electrically connected to the die back-side and possibly | 0.425
to certain Vsg leads. This paddle can be soldered to the PC board; 025 —| |- 1'
it is suggested to connect this paddle to the Vs of the unit. —1.80

Connection of this paddle to any other voltage potential can result in shorts and/or
electrical malfunction of the device.
3. Untoleranced dimensions are nominal target dimensions, | |

4. Alllinear dimensions are in millimeters (max/min).
Tmm

G-ugfn-3x1.6-QU6-1.0
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MICROCHIP

Package Outlines and Dimensions

12-Lead Ultra Thin Quad Flatpack No-Leads (QUBE/F) - 2x2 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW SIDE VIEW BOTTOM VIEW
I 2.00 _| See notes
[ +0.05 | 2and3
Pin #1 ——"'- 0 (=075 D D U Pin #1
(laser I D d p
engraved 566 i
see note 2) +0.05 0 D |=+092 dl—
0.4 BSC
I D d o=
N |
O 0.265 |R—
0.165 —D D D
—»-|— 0.05 Max T _..,‘ i+ _..‘ ‘_._
060 028 034
0.50 015 0.24
Tmm
12-uqgfn-2x2-QUB-2.0
Note:
1. Similar to JEDEC JEP95 UQFN/USON variants, though number of contacts and some dimensions are different.
2. The topside pin #1 indicator is laser engraved; its approximate shape and location is as shown.
3. From the bottom view, the pin #1 indicator may be either a curved indent or a 45-degree chamfer.
4. The external paddle is electrically connected to the die back-side and to VSS.

This paddle must be soldered to the PC board; it is required to connect this paddle to the VSS of the unit.
Connection of this paddle to any other voltage potential will result in shorts and electrical malfunction of
the device.

5. Untoleranced dimensions are nominal target dimensions.

6. All linear dimensions are in millimeters (max/min).
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MICROCHIP

Package Outlines and Dimensions

16-Lead Ultra Thin Quad Flatpack No-Leads (QUCE/F) - 3x3 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW SIDE VIEW BOTTOM VIEW
——-1 1 See notes
— 2and 3
Pin #1 —=
‘ ~+— Pin #1
3.00
+0.075 L
__0.5BsC
*_[=[o.075 4
| 3.00 X T || 0.05 Max sl s — —1—%
[ +0.075 " e ™ ‘ ‘ '
0.50 %
Tmm
16-uqgfn-3x3-QUC-0.0
Note:
1. Complies with JEDEC JEP95 MO-248D, variant UEED-4 except external paddle nominal dimensions.
2. From the bottom view, the pin #1 indicator may be either a 45-degree chamfer or a half-circle notch.
3.

The external paddle is electrically connected to the die back-side and possibly to certain VSS leads.
This paddle can be soldered to the PC board; it is suggested to connect this paddle to the VSS of the unit.

Connection of this paddle to any other voltage potential can result in shorts and/or electrical malfunction of the device
4. Untoleranced dimensions are nominal target dimensions.

5. Alllinear dimensions are in millimeters (max/min).
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MICROCHIP

Package Outlines and Dimensions

20-Lead Ultra Thin Quad Flatpack No-Leads (Q3DE/F) - 3x3 mm Body [UQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW SIDE VIEW BOTTOM VIEW
e i
_ 1 Q0000
& Pin #;—"' L =5 ]~ Pin #1
ngrave
Indicator) 3.00 — - *
+0.075 — " o04ssc
= 0 CZT
™ [S[0075 = |(:
3 : 00000/ |
; 300, ; -.It-_o‘os Max 25 —:' ’ _J-»I «{006]
+0.
60 015 > ={015] Rl —g'gg
0.50

20-ugfn-3x3-Q3D-1.0
Note:
1. Complies with JEDEC JEP95 MO-248E, variant UEEE except external paddle nominal dimensions, shape of terminals
at the body edge and shape of inboard terminals near the corners.
From the bottom view, the pin #1 indicator may be either a 45-degree chamfer or a half-circle notch.
3. The external paddle is electrically connected to the die back-side and to VSS.
This paddle must be soldered to the PC board; it is required to connect this paddle to the VSS of the unit.

Connection of this paddle to any other voltage potential will result in shorts and electrical malfunction of the device.
Untoleranced dimensions are nominal target dimensions.

All linear dimensions are in millimeters (max/min).
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MICROCHIP

Package Outlines and Dimensions

20-Lead Ultra Thin Quad Flat Pack, No Lead (GN) - 4x4x0.55 mm Body (UQFN)

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
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MICROCHIP

Package Outlines and Dimensions

20-Lead Ultra Thin Quad Flat Pack, No Lead (GN) - 4x4x0.55 mm Body (UQFN)

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

Units MILLIMETERS

Dimension Limits]  MIN | NOM | MAX
Number of Pins N 20
Pitch e 0.50 BSC
Overall Height A 0.50 0.55 0.60
Standoff A1 0.00 0.02 0.05
Terminal Thickness (A3) 0.15 REF
Overall Width E 4.00 BSC
Exposed Pad Width E2 245 | 250 | 255
Overall Length D 4.00 BSC
Exposed Pad Length D2 2.45 2.50 2.55
Terminal Width b 0.20 0.25 0.30
Terminal Length L 0.35 0.40 0.45
Terminal-to-Exposed-Pad K 0.20 - -

Notes:
1. Pin 1 visual index feature may vary, but must be located within the hatched area.
2. Package is saw singulated
3. Dimensioning and tolerancing per ASME Y 14.5M
BSC: Basic Dimension. Theoretically exact value shown without tolerances.
REF: Reference Dimension, usually without tolerance, for information purposes only.
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Package Outlines and Dimensions
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MICROCHIP

Package Outlines and Dimensions

VQFN
SST Legacy
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MICROCHIP

Package Outlines and Dimensions

16-Lead Very Thin Quad Flatpack No-Leads (QVCE/F) - 3x3 mm Body [VQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
TOP VIEW SIDE VIEW BOTTOM VIEW
_..I | See notes
—t 2and 3
4
Pin #1 —
~— Pin #1
3.00
+0.075 L
___05BsC
% [=[0.075 4
3
= il 0.45
3.00 | ||« 0.05 Max _"| |+ —b—‘ TS
£0.075 7 ™l i00 ™
0.80 %
Trmm
16-vqgfn-3x3-QVC-2.0
Note:

N

Complies with JEDEC JEP95 MO-220J, variant VEED-4 except external paddle nominal dimensions.
From the bottom view, the pin #1 indicator may be either a 45-degree chamfer or a half-circle notch.
The external paddle is electrically connected to the die back-side and possibly to certain VSS leads.

This paddle can be soldered to the PC board; it is suggested to connect this paddle to the VSS of the unit.

o~

Connection of this paddle to any other voltage potential can result in shorts and/or electrical malfunction of the device.
Untoleranced dimensions are nominal target dimensions.

All linear dimensions are in millimeters (max/min).
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MICROCHIP

Package Outlines and Dimensions

XQFN
SST Legacy
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MICROCHIP

Package Outlines and Dimensions

12-Lead Extremely Thin Quad Flatpack No-Leads (QXBE/F) - 2x2 mm Body [XQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
TOP VIEW SIDE VIEW BOTTOM VIEW
See notes
505 2and 3
A
pin #1— | KGN Ot s UOUU P
(laser [ D d
engraved 4
see note 2) +%8(5) 1} [D =092 dl—
) 0.4 BSC
I } ») d T
0 0265 1 1 ‘
! 0.165 T—D ARAa)
> 0.05 Max --I r«- -.-‘ |__
— —
0.50 0.25 0.34
0.40 0.15 0.24
| Tmm {
12-xqfn-2x2-QXB-2.0
Note:

1. Complies with JEDEC JEP95 MO-220J, variant VEED-4 except external paddle nominal dimensions and

pull-back of terminals from body edge.

The topside pin #1 indicator is laser engraved,; its approximate shape and location is as shown.
From the bottom view, the pin #1 indicator may be either a curved indent or a 45-degree chamfer.
The external paddle is electrically connected to the die back-side and possibly to certain VSS leads.

Eal

This paddle must be soldered to the PC board; it is required to connect this paddle to the VSS of the unit.

Connection of this paddle to any other voltage potential will result in shorts and electrical malfunction
of the device.

oo

Untoleranced dimensions are nominal target dimensions.
All linear dimensions are in millimeters (max/min).
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MICROCHIP

Package Outlines and Dimensions

16-Lead Extremely Thin Quad Flatpack No-Leads (QXCE/F) - 3x3 mm Body [XQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW SIDEVIEW BOTTOM VIEW
—r-l I See notes
— 2and3
Pin #1 —» i
) ~— Pin #1
3.00 O +
+0.075 D) £ A
0.5B5C
D] T
»_[S[0075 }
R NANNAL] .
| 3.00 | — || 0.05 Max —- |..._ _,..‘ s _0-35
| + 0,075 - - 0.50 PecE ’
6.4—0— 0.30
g 0.18 [ I
Tmm
16-xgfn-3x3-QXC-1.0
Note:
1. Complies with JEDEC JEP95 MO-248, variant XEED-4 except external paddle nominal dimensions.
2. From the bottom view, the pin #1 indicator may be either a 45-degree chamfer or a half-circle notch.
3. The external paddle is electrically connected to the die back-side and to VSS.

This paddle must be soldered to the PC board; it is requiresd to connect this paddle to the VSS of the unit.
Connection of this paddle to any other voltage potential will result in shorts and electrical malfunction of the device.
Untoleranced dimensions are nominal target dimensions.

All linear dimensions are in millimeters (max/min).

o~
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Package Outlines and Dimensions

16-Lead Super-Thin Quad Flatpack No-Leads (Q3CE/F) - 2.5x2.5 mm Body [X2QFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
TOP VIEW SIDE VIEW BOTTOM VIEW
See notes
= b
Pin #1 —“"- -+—Pin #1
(laser ]
engrave 2.50
see note 2) +0.05 ktCLCrI-'S +_
l 0.5 BSC
2.50 | |—}<— 0.05Max 0275
+0.05 [ 0175
040
034 | |
1 mm
16-x2qgfn-2.5x2.5-Q3C-2.0
Note:
1. From the bottom view, the pin #1 indicator may be either a 45-degree chamfer or a half-circle notch.
2. The topside pin #1 indicator is laser engraved,; its approximate shape and location is as shown.
3.

The external paddle is electrically connected to the die back-side and to VSS.
This paddle must be soldered to the PC board; it is required to connect this paddle to the VSS of the unit.

Connection of this paddle to any other voltage potential will result in shorts and electrical malfunction of the device.
Untoleranced dimensions are nominal target dimensions.

All linear dimensions are in millimeters (max/min).

o~
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Package Outlines and Dimensions

16-Lead Very, Very Thin Quad Flatpack No-Leads (QCE/F) - 3x3 mm Body [WQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOPVIEW SIDE VIEW BOTTOM VIEW
_...| | See notes
- 2and3
- | UUUU
in#1 —» (| =—Pin #1
3.00 - +
+0.075 |—
0.5 BSC
* [Sho75 - I
+ . naonnll',,
— |- (. ax — —_
. £0075 —> e A "“| “" 035
0.70 030
0.18 ]
Tmm
16-wqfn-3x3-QC-0.3
Note:

1. Complies with JEDEC JEP95 MO-220J, variant WEED-4 except external paddle

nominal dimensions. ) o )
2. From the bottom view, the pin #1 indicator may be either a 45-degree chamfer or

a half-circle notch.

3. The external paddle is electrically connected to the die back-side and possibly to
certain VSS leads.
This paddle can be soldered to the PC board; it is suggested to connect this
paddle to the VSS of the unit.
Connection of this paddle to any other voltage potential can result in shorts and/or
electrical malfunction of the device.

. Untoleranced dimensions are nominal target dimensions.

5. All linear dimensions are in millimeters (max/min).

N
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Package Outlines and Dimensions

24-Lead Very, Very Thin Quad Flatpack No-Leads (QDE/F) - 4x4 mm Body [WQFN]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
TOP VIEW SIDEVIEW BOTTOM VIEW 536 nd0f395
an
—| |-—0.2
Pin #1 — Juuuuyu
) ~— Pin #1
5 {
4,00 -
+008 - 5 0.5 BSC
(So7s] £ ¥ o030
T o8
- 4.00 mll —n-|-q— 0.05 Max ——-‘ |-1— 845
" +0.08 &l e [ 0.35
0.80
—
Tmm
24-wqgfn-4x4-QD-2.0
Note:
1. Complies with JEDEC JEP95 MO-220J, variant WGGD-4 except external paddle dimensions.
2. From the bottom view, the pin #1 indicator may be either a 45-degree chamfer or a half-circle notch.
3. The external paddle is electrically connected to the die back-side and possibly to certain VSS leads.
This paddle can be soldered to the PC board; it is suggested to connect this paddle to the VSS of the unit.
Connection of this paddle to any other voltage potential can result in shorts and/or electrical malfunction of the device.
4. Untoleranced dimensions are nominal target dimensions.
5. All linear dimensions are in millimeters (max/min).
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Package Outlines and Dimensions

48-Lead Extremely Thin Fine-Pitch Land Grid Array (C1QE/F) - 4x6 mm Body [XFLGA]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW BOTTOM VIEW
6.00
+0.08 {5.00]
i 0.29
| +0.05
I oood 1 6ex)
6 ®@000QO0Q0OCE@® 6
5 @000 Q000 5
4 | 4.00 55574900 coo| 4
3 | +0.08 : 000 OO0 | 3
2 Heooo 0000 | 2
1 | O @oooo?ooooo 1
»|
|
{ ABCDEFGHIJKL 0.50 LKIJHGFEDCEBA ﬁ
A1 CORNER A1 INDICATOR?
0.52 max.
DETAIL 0.473 nom. SIDE VIEW
* -
2 } *— - |
: e ~[=] o005 ] 48-xﬂga-c1Q-4x6-29m|c=erb
SEATING PLANE ! o
0.04
+0.025/-0.015
Note:

-

Complies with JEDEC Publication 95, MO-207, variant CZB-4, dimensions except bump height
is much less.

All linear dimensions are in millimeters.

Coplanarity: 0.05 mm.

No ball is present at A1; a gold-colored indicator is present.

Bump opening size is 0.29 (+0.05 mm).

arOD

Microchip Technology Drawing C04-14041A Sheet 1 of 1

DS00000049BQ page 576 © 2014 Microchip Technology Inc.



MICROCHIP

Package Outlines and Dimensions

USON
SST Legacy

© 2014 Microchip Technology Inc. DS00000049BQ page 577



MICROCHIP

Package Outlines and Dimensions

8-Lead Ultra Thin Small Outline No-Leads (QUSE/F) - 2x2 mm Body [USON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW

2.00

+0.10

—_—

Pin #1—

(laser
engraved
see note 2)

~ I

2.00
+0.10

Note:
Similar to JEDEC JEP95 XQFN/XSON variants, though number of contacts and some dimensions are different.

1.
. The topside pin #1 indicator is laser engraved; its approximate shape and location is as shown.
From the bottom view, the pin #1 indicator may be either a curved indent or a 45-degree chamfer.

2
3.
4. The external paddle is electrically connected to the die back-side and to VSS.

oo

SIDE VIEW BOTTOM VIEW
1.55 See notes
3and4
@) T ‘/Q -~ Pin#1
1.60
O O
O O 1 0.40 BSC
O [ O
Sl iR
—»}<«— 0.05 Max s
e 03
060
0.50

Tmm

8-uson-2x2-QU8-2.0

This paddle must be soldered to the PC board; it is required to connect this paddle to the VSS of the unit.
Connection of this paddle to any other voltage potential will result in shorts and electrical malfunction of the device.

Untoleranced dimensions are nominal target dimensions.
All linear dimensions are in millimeters (max/min).
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MICROCHIP

Package Outlines and Dimensions

8-Lead Ultra Thin Small Outline No-Leads (QUAE/F) - 2x2 mm Body [USON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
TOP VIEW SIDE VIEW BOTTOM VIEW
| 2.00 . +——1.55 —»
o +0.10 i See notes
| | Y / Eas 2and 3
A
Pin#1
pin 11—t~ I ol i
(laser
engraved Q e D 7y
see note 2) 2.00 0.50 BSC
+0.10 O Ol
[&[o0s] Q.75 +
\ - Q::+ 02
—>|<— 0.05 Max Sl T
> 03
0.60
0.50
Tmm
8-xson-2x2-QUA-2.0
Note:

-

2. The topside pin #1 indicator is laser engraved; its approximate shape and location is as shown.
3. The external paddle is electrically connected to the die back-side and to VSS.
This paddle must be soldered to the PC board; it is required to connect this paddle to the VSS of the unit.
Connection of this paddle to any other voltage potential will result in shorts and electrical malfunction of

the device.

4. Untoleranced dimensions are nominal target dimensions.
5. All linear dimensions are in millimeters (max/min).

Similar to JEDEC JEP95 UQFN/USON variants, though number of contacts and some dimensions are different.
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Package Outlines and Dimensions

8-Lead Very, Very Thin Small Outline No-Leads (QAE/F) - 5x6 mm Body [WSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW SIDE VIEW BOTTOM VIEW
Pin #1
N _ —_».EJ ¥
Pin #1 |
Corner i [ A o C —
1.27 BSC
[ e T at
5004010 \_[S07 [4.0] X sds
[ ) e
- (34 . f
| [ > U g
S A3 L 0.70
. — g T
-~ 6004010 ——» -1 [ ;_0'05 Max _>1 [ L
0.80
0.70
CROSS SECTION
0.80
H I_l = = l_l 070
Tmm *
B-wson-5x6-0A-9.0
Note:

-

All linear dimensions are in millimeters (max/min).
2. Untoleranced dimensions (shown with box surround)
are nominal target dimensions.
3. The external paddle is electrically connected to the
die back-side and possibly to certain VSS leads.
This paddle can be soldered to the PC board;
it is suggested to connect this paddle to the VSS of the unit.
Connection of this paddle to any other voltage potential can
result in shorts and/or electrical malfunction of the device.
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Package Outlines and Dimensions

8-Lead Very, Very Thin Small Outline No-Leads (Q2AE/F) - 6x8 mm Body [WSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
TOP VIEW SIDE VIEW BOTTOM VIEW
s |
h A% 1 -
y £in
Pin—»=()
#, N '
1.27
BSC
- o
6.00 <
+0.10 ] (48] k 0.45
-, @ - 0.35
* -
- {6.0} -
o e Ecin
: 7!
X —1._ 055
‘ 0.05 | | 045
—={- Max
= ~—
0.80 CROSS SECTION
0.70 Detail
A-A #
| [ 0.80
T 0.70
Tmm
8-wson-6x8-02A-2.0
Note:
1. All linear dimensions are in millimeters (max/min).
2. Untoleranced dimensions are nominal target dimensions.
3. The external paddle is electrically connected to die back-side and VSS.

This paddle can be soldered to the PC board;

SST suggests connecting this paddle to VSS of the unit.
Connection of this paddle to any other voltage potential will
result in shorts and/or electrical malfunction of the device.
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Package Outlines and Dimensions

6-Lead Extremely Thin Small Outline No-Leads (QX6E/F) - 1.5x1.5 mm Body [XSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging
TOP VIEW SIDE VIEW BOTTOM VIEW
150 See notes
+0.10 o 2and3
=
BRE (l= Pin#1
Pin #1—> O 1.20
(laser 1.50 =FE —_
engraved) +0.10 ) C 0.50 BSC
T 070+ :
020 [ ]—+—
—|— 005Max | |-
i 0.20
0.50
0.40
Tmm
6-xson-1.5x1.5-0X6-1.0
Note:
1. Similar to JEDEC JEP95 XQFN/XSON variants, though number of contacts and some dimensions are different.
2. From the bottom view, the pin #1 indicator may be either a curved indent or a 45-degree chamfer.
3.

The external paddle is electrically connected to the die back-side and to VSS.
This paddle must be soldered to the PC board; it is required to connect this paddle to the VSS of the unit.

Connection of this paddle to any other voltage potential will result in shorts and electrical malfunction of the device.
4. Untoleranced dimensions are nominal target dimensions.

All linear dimensions are in millimeters (max/min).
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MICROCHIP

Package Outlines and Dimensions

8-Lead Extremely Thin Small Outline No-Leads (QX8E/F) - 2x2 mm Body [XSON]

Note: For the most current package drawings, please see the Microchip Packaging Specification located at
http://www.microchip.com/packaging

TOP VIEW

2.00

|“_J_r0.10

_—

SIDE VIEW

Pin #1—
(laser
engraved
see note 2)

-

+0.10

=

Note:

N

<+— (.05 Max

'

Y

olo 4
i
Sle

BOTTOM VIEW
1.55 See notes
3and 4
) T ‘/(D < Pin#1
1.60
@) O
i 0.40 BSC
O Or—
0.75 —+
O ' O]_o2
| ¢

'
e

0.3

—

Tmm

8-xson-2x2-0X8-4.0

Similar to JEDEC JEP95 XQFN/XSON variants, though number of contacts and some dimensions are different.
The topside pin #1 indicator is laser engraved; its approximate shape and location is as shown.

From the bottom view, the pin #1 indicator may be either a curved indent or a 45-degree chamfer.

The external paddle is electrically connected to the die back-side and to VSS.

This paddle must be soldered to the PC board; it is required to connect this paddle to the VSS of the unit.
Connection of this paddle to any other voltage potential will result in shorts and electrical malfunction of the device.

2

Untoleranced dimensions are nominal target dimensions.
All linear dimensions are in millimeters (max/min).
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MICROCHIP

Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY
oyl REV DESCRIPTION paTE | RELEASED
7] A
D 10X K —] TERMINAL #1 A | INITIAL PRELIMINARY RELEASE 2/28/08 | SK.ILIEV
IDENTIFIER AREA B | ADDED PAGE 20f2. APPLICATION NOTES UPDATED 4/8/09 | S.KILIEV
(D2 X Ef2)
F/7/”-,7:, /31
N7 10 0P EXPOSED PAD /2\
2 // //%f l 5]
(R 222 2% S E e
i i
TERMINAL #1 IDENTIFIER AREA A
(DI2 X E/2)
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
SYMBOL | MIN | NOM [ MAX | NOTE REMARK
A 080 | 085 0.90 - OVERALL PACKAGE HEIGHT
l | W A1 0 0.02 0.05 - STANDOFF
T D/E 2.90 3.00 3.10 - X/Y BODY SIZE
@r L] | [=pEE
1 | K D2 1.50 1.60 1.70 2 X EXPOSED PAD SIZE
Al E2 220 | 230 2.40 2 Y EXPOSED PAD SIZE
SIDE VIEW L 035 | 0.40 0.45 - TERMINAL LENGTH
_— 3-D VIEWS b 018 | 025 0.30 2 TERMINAL WIDTH
K 025 | 030 - - TERMINAL TO PAD DISTANCE
e 0.50 BSC - TERMINAL PITCH
D.“Q‘éﬁi%ﬁ;iii%ﬁiiﬁ%ﬁﬁ;’s THIRD ANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE; A A A o :
— ANGULAR see the Mlcrqchlp P'ackagmg Speqﬂcatlon at
X101 £1° E http://www.microchip.com/packaging
XXX £0.05
X.XXX £0.025 TLE
NOTES: INTERPRET DIV AND TOL PER NAVE DATE PACKAGE DATA
1. ALL DIMENSIONS ARE IN MILLIMETERS. AT S 10 PINS DFN-162304, 3x3mm BODY, 0.50mm PITCH
2. UNILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED PAD, AS WELL AS ) ) 2128/08 1.6x2.3mm ePAD, FULL LEAD DESIGN (SAWN)
THE TERMINALS. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS Package Outline Drawing
MEASURED BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP. FINISH CHECKED DWG NUMBER REV
3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED - SKILEV | 2/28/08 10DFN-162304-3x3B B
WITHIN THE AREA lNDlCATED PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV 2/28/08 1:1 MO-229 10F 2
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Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY
SEE DETAIL "A" FOR REV DESCRIPTION paTE | RELEASED
GD SEE DETAIL "A" STENCIL RERIMETER PAD
FOR PERIMETER PAD GDs B | ADDED PAGE 20f2. APPLICATION NOTES UPDATED 4/8/09 | S.K.ILIEV
AND SOLDER MASK
(=] |,'_I_-|| LAND PATTERN DIMENSIONS
e = = e
_f o, = { SYMBOL MIN | NOM | MAX
- o |_, —@——'— GD 2.10 - 2.20
GDs 2.20 - -
SEE DETAIL "B" FOR CENTER PAD DESIGN SEE DETAIL "B" FOR CENTER D2' - 1.60 1.60
(EXPOSED SOLDERABLE COPPER AREA) PAD STENCIL OPENINGS E2' N 230 N
Pad: X - 028 | 0.28
PCB LAND PATTERN STENCIL Stoncl Xs - 02 0
Pad: Y - 069 | 0.69
SOLDER MASK CLEARANCE B/N PAD & SM Stencil: Ys - 0.62 0.64
0.060 - 0.075 o 0.50

2\
2%
&y

SMT APPLICATION NOTES

X
R

XX
‘0

v
0o
0%

.
%S
9%

. THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON THEIR EXPERIENCE
AND/OR PROCESS CAPABILITY.

. THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD (IN THE CENTER)
CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE EXPOSED PAD ON THE PACKAGE.
HOWEVER, THE SOLDERABLE AREA, AS DEFINED BY THE SOLDER MASK (SMD), OR NON

>
KX
3K
%!
55
os

R
O

v,
X
XK

%%
N

0363000
bt
o%e;

(
%
¢S
95
K
o %zea,

,
&
&
3%
K
&

%

0.075 (MIN) — RN SOLDER MASK DEFINED (NSMD), SHOULD BE AS SHOWN FOR THE BEST THERMAL &

FULL RADIUS KK ELECTRICAL PERFORMANCE.

Pty 0.025 (MIN) 3. MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF
: SOLID VIAS IS INCORPORATED IN THE CENTER LAND PATTERN (See Options 1 & 2).

IN

. THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER, AND 1 0Z
COPPER VIA BARREL PLATING.
DETAIL "A" 5. NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR PERIMETER
LANDS.
STENCIL OPENING - PERIMETER LANDS 6. A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO POLISHED
TRAPEZOIDAL WALLS. THE RECOMMENDED STENCIL THICKNESS IS 0.125 mm FOR PITCHES
0.4 and 0.5 mm.
RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN) RESPECTIVELY.

OPTION 1
(NON-PLUGGED THERMAL VIAS)

OPTION 2
(PLUGGED THERMAL VIAS)

S oo~

RECOMMENDED STENCIL APERTURES ARE AS SHOWN.

IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.

THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND THE GIVEN
BOARD DETAILS, SUCH AS GEOMETRY, COMPONENTS ETC.

0.2 (MIN)

0.9

N
\(

SN,

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS

THIRD ANGLE PROJECTION .
Note: For the most current package drawings,

Thermal Vias:
0.30mm, 2x3 Matrix

Stencil Openings:
©0.70-0.80mm

Thermai Vias:
@0.30mm, 2x3 Matrix

Stencil Openings:
0.95x0.95mm (MAX)

DETAIL "B"

THERMAL VIAS and STENCIL OPENING - CENTER PAD

AND TOLERANGES ARE see the Microchip Packaging Specification at
DECIMAL ANGULAR . . .
XX £0.1 £1° G http://www.microchip.com/packaging
XXX £0.05
X.XXX £0.025
INTERPRET DIM AND TOL PER e PACKAGE DATA
ASME Y14.5M - 1994 NAME DATE
10 PINS DFN-162304, 3x3mm BODY, 0.50mm PITCH
DRAWN 1.6x2.3mm ePAD, FULL LEAD DESIGN (SAWN)
- 4/8/09 Application Notes
FINISH CHECKED DWG NUMBER REV
- SKILIEV | 4/8/09 10DFN-162304-3x3B B
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.LIEV 4/9/09 1:1 JEDEC: MO-229 20F2
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— A
SEE DETAIL "B"
—| |~—D#4 L —BALLA1CORNER T~
i INDEX AREA
r o 054321
| \ 600000 | A
f F&00000 (8
E E1 Q00O0O0O0fC
} 000000 |o
000®® |&
_.Ie’.
|~— D1 —]|
TOP VIEW BOTTOM VIEW
A SEE DETAIL "A"
A
'V VN _\
[
i [ |
bi J
A1 SIDE VIEW 3-D VIEW
//To10]c |
A OQ on
30X 1
[Occe]C] N O
] [&]g0.05@][c[A[8]
f SEATING PLANE
DETAIL A DETAIL B
LAND PATTERN DIMENSIONS
-~ D1 —] SYMBOL MIN NOM MAX
BALL A1\—— el=— D1’ - 2.00 -
E1' - 1.60 -
bb000¢
(XX ryxy) b' 0.23 0.23 -
Er | eooleoe ;
¢00000 e - 0.40 -
¢oojoe THE USER MAY MODIFY THE PCB LAND
e PATTERN DIMENSIONS, BASED ON THEIR
EXPERIENCE AND/OR PROCESS CAPABILITY
PCB LAND PATTERN

REVISION HISTORY

REV DESCRIPTION DATE | REL.BY
A_[INITIAL PRELIMINARY RELEASE 9/10/2012_| SK.ILIEV
o (O R COMER N IO T | | o
A2_| ADDED 3-D VIEW 31232012 | SKI
A3 |ROTATE PKG 90° CLOCKWISE 31282012 | SKI
B_|INITIAL RELEASE 1/25/2013 | sKi
COMMON DIMENSIONS
symeoL | miN | Nom | wmax [ NoTE REMARK
A - 056 | 062 5 | OVERALL PACKAGE HEIGHT
A1 016 | 020 | 024 - STANDOFF
A2 - - 0.38 6 PACKAGE THICKNESS
287 | 290 | 293 - X DIE SIZE
E 247 | 250 | 253 - Y DIE SIZE
D1 2.00 BSC - X END BALLS DISTANCE
E1 160 BSC - Y END BALLS DISTANCE
b 020 | 025 | 030 2 BALL DIAMETER
e 0.40 BSC - BALL PITCH
cee o | - | oo0s 4 COPLANARITY
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

N

PRIMARY DATUM "C".

w

TOP PACKAGE SURFACE.

»

. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO
. THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA OF THE

PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL

CROWNS OF THE CONTACT SOLDER BALLS.

(&)

. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS

HEAT SINK OR CHIP CAPACITORS.

DIMENSION "A(MAX)" IS GIVEN FOR THE EXTREMELY THIN VARIATION OF THE

PACKAGE PROFILE HEIGHT.
6. DIMENSION "A2" INCLUDES A DIE COATING THICKNESS.

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL
XX 2041
XXX 0.05
XXXX £0.025

ANGULAR
#1°

THIRD ANGLE PROJECTION

© =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

INTERPRET DIM AND TOL PER
ASME Y14.5M - 1994

NAME

DATE

TITLE

PACKAGE OUTLINE

MATERIAL
N/A

DRAWN

2/9112

30 BALL DSA, 2.5x2.9mm BODY, 0.40mm PITCH
(DSA = Die Size Package, or WLCSP)

FINISH
N/A

CHECKED
S.K.LIEV

2/9112

DWG NUMBER REV

30DSA-0.4P B

PRINT WITH "SCALE TO FIT"
DO NOT SCALE DRAWING

APPROVED
S.K.LIEV

2110112 11

SCALE STD COMPLIANCE

MO-211

SHEET
10F1
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REVISION HISTORY

D REV DESCRIPTION DATE RELEASED BY

<—D/4—-|
16151413121110 9 8 76 5 4 3 2 1 A INITIAL RELEASE 5/7/01 S.K.ILIEV

B Par tol, 3-D & notes 4 & 5 added 3/21/05 S.K.ILIEV

ks 25 $#0000000/00000000
e (400 S 0000000000000000
y 0000000000000 000
r$000000000000000
r$000000000000000
_/ 0000000000000 000

BALL A1
CORNER Z& 0000000000000000
INDEX AREA 0000000000000000
Zl 0000000000000000
0000000000000 000
0000000000000 000
0000000000000 000
0000000000000 000
0000000000000000
SN Vi 0000000000000 000
2 v $099000000Q0000&

c REMOVED THE LOGO FROM THE TITLE BLOCK 9/26/07 S.K.ILIEV

-

=42 VZITC-rXSIOTMTMOOW>

AD e DA

D1 ccc (MAX)
PKG MOLDING
TOP VIEW BOTTOM VIEW
- - SINGLE | MATRIX
A2 0.15 0.12
A
(-f_ [/Toas[c] COMMON DIMENSIONS
[N SYMBOL|  MIN NOM MAX | NOTE REMARK
\CACAVAVAUIGAU AU AULAU LAV AW ; L
_1 A 1.10 - 1.50 - OVERALL PACKAGE HEIGHT
S EAEPAN Al Al | 025 - 050 | - STANDOFF
A2 0.49 - 0.75 - MOLD THICKNESS
SIDE VIEW D/E 16.80 17.00 17.20 - "X" & "Y" SUBSTRATE LENGTH
D1/E1 15.00 BSC - "X" AND "Y" END BALL CENTERS
D2/E2 14.80 15.00 15.20 5 "X” AND "Y” LID LENGTH
b 0.40 0.50 0.70 2 BALL DIAMETER
e 1.00 BSC - BALL PITCH
cce SEE VARIATIONS 4 COPLANARITY
MATRIX MOLDED & SAWED SINGLE (LID) MOLDED Dwésss%g;ﬁiv:/’bs;fmc;gs THIRD ANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE: . N . .o N
DECAL ANGULAR see the Mlcrqchlp Ffackagmg Spef:lfloatlon at
3-D VIEWS XX a0t +1° E http://www.microchip.com/packaging
XXXX £0.025
INTERPRET DIM AND TOL PER e
NOTES: ASHE Y143 1994 e e PACKAGE OUTLINE
1. ALL DIMENSIONS ARE IN MILLIMETERS. MATERIAL PRAMN 256 LBGA, 17x17 MM BODY, 1.00 MM PITCH
2. MAXIMUM RADIAL TRUE POSITION TOLERANCE OF EACH BALL IS +0.125mm AT MAXIMUM MATERIAL CONDITION. - SKILIEV | 5/5/01
DIMENSION "b" IS MEASURED AT THE MAXIMUM SOLDER BALL DIAMETER, PARALLEL TO PRIMARY DATUM "C". pEre CHEGKED WG NUMBER v
3. DETAILS OF BALL "A1" IDENTIFIER MUST BE LOCATED WITHIN THE AREA INDICATED.
4. PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL CROWNS OF THE SOLDER BALLS. i} SKILIEV | 5/5/01 AP-256-LBGA-17x17B-1.0P ¢
5. DASHED LINE INDICATES THE SINGLE (LID) MOLDED PACKAGE VERSION. SRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANGE SHEET
DO NOT SCALE DRAWING SKILEV | 5/7/01 1:1 JEDEC: MO-192 10F 1
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000 000
900000000000
00000000000

REVISION HISTORY
REVISION DESCRIPTION DATE | RELEASED BY
D e BALLA1

A [INITIAL PRELIMINARY RELEASE 822007 | SKILIEV

o8 resesz B |INITIAL PRODUCTION RELEASE 32008 | SKILEV
$60000/000000] A

/ 000000000000| 8 c | ADDED PAGE 202, UPDATED APP NOTES. 27109 SKILIEV
000 oool ¢
000 oool o
0o ooloo o0of €
E 0o o | o _oolF
60 o0 | 0 o0ofs
—e 00 ©oooo ool H
J
K
L
M

BALL A1 CORNER INDEX AREA (D/4xE/4) A A b

TOP VIEW BOTTOM VIEW
& COMMON DIMENSIONS
e SYMBOL| MIN NOM | MAX |NOTE REMARK
A A - 1.60 1.70 - OVERALL PACKAGE HEIGHT
A1 0.25 0.34 - - STANDOFF
T ‘ I A2 1.16 1.26 1.36 - PACKAGE BODY THICKNESS
SEATING PLANEJ D/E 9.90 10.00 10.10 - OVERALL PACKAGE SIZE
A1 b 0.40 0.45 0.50 2 BALL DIAMETER
e 0.80 BSC - BALL PITCH
SIDE VIEW cce - | - | o2 3 COPLANARITY
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. MAXIMUM RADIAL TRUE POSITION TOLERANCE OF EACH BALL IS £0.075mm AT MAXIMUM MATERIAL
CONDITION. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO PRIMARY
DATUM "C".

3. PRIMARY DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL CROWNS OF THE CONTACT BALLS.

4. A1 CORNER MUST BE IDENTIFIED ON THE TOP SURFACE OF THE PACKAGE BY USING A CORNER
CHAMFER, INK OR METALIZED MARKINGS, IDENTATION OR OTHER FEATURE OF PACKAGE BODY.

EXACT SHAPE OF EACH CORNER IS OPTIONAL, BUT PIN 1 CORNER MUST BE INIQUE.

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANGES ARE see the Microchip Packaging Specification at
DECIMAL ANGULAR i . )
Xx a0t +1° 6’ http://www.microchip.com/packaging
XXXX £0.025
TITLE
'NTE;SP,;SET‘;,:'VJ?Q.;L PER NAME DATE PACKAGE DATA
ATERIAL DRATN 100 BALL LFBGA, 10x10mm BODY, 0.8mm PITCH
R R 8/20/07 Package Outline Drawing (POD)
FINISH CHECKED DWG NUMBER REV
3-D VIEWS - - 8/20/07 100LFBGA-10x10B-0.8P c
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV 8/21/07 1:1 JEDEC: MO-275 10F 2
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REVISION HISTORY
REV DESCRIPTION DATE REL. BY
b e BALL A1 A [INITIAL PRELIMINARY RELEASE 122110 | SKI
B |A1(max) from 0.35 to 0.40. Added DIM b1(max) & b2 32111 SKI
C |PRODUCTION RELEASE. Vie pad from 046 10 045 | 4/15/11 SKI
, 1‘"‘00‘705‘321
77 ‘ (DATUM A) 400000000000 A
/////;// 0000000000000 8
G127 0000000000000 ¢
| 00000006000000( ©
000000 000000 E
00000 00000 F
— = + - E <~— o0 e
38222, | o92583] iz AN
| — e OOOOOO 000000 K /'
0000000000000 L / —
‘ $000000000000| M {
$000000000000| ¥ i B 156X
t ‘\ \\ ccc C
(DATUM B) I l
& B | seating PLANE
BALL A1 CORNER INDEX AREA (D/4xE/4) 156X @b
TOP VIEW BOTTOM VIEW DETAIL A SECTION B-B
A SEE DETAIL "A"
— A / COMMON DIMENSIONS
‘ AN SYMBOL [ MIN NOM MAX | NOTE REMARK
7 Y
W = A - 1.30 1.40 5 OVERALL PACKAGE HEIGHT
IR Al 0.25 - 0.40 STANDOFF
o A2 0.65 0.96 - - PACKAGE BODY THICKNESS
SIDE VIEW 3D VIEW D/E 10.90 | 11.00 11.10 - OVERALL PACKAGE SIZE
b 0.40 0.45 0.50 2 BALL DIAMETER
b1 0.35 0.40 0.45 6 FINISHED SOLDER MASK OPENING
BALL A1
_\ D1 —I /_SEE DETAIL'C" gy b2 0.47 0.52 0.57 - FINISHED BOTTOM BALL PAD
cccsccoce s B PAD — e 0.80 BSC - BALL PITCH
teessesesliess cce - [ - T o2 3 COPLANARITY
& PR XX FVIA
c00sc0 sscoes NOTES:
E1 cees’ ‘eeee GDRILL =~ 1. ALL DIMENSIONS ARE IN MILLIMETERS.
eco0eo e0000 2. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO PRIMARY DATUM "C".
P 3. PRIMARY DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL CROWNS OF THE CONTACT BALLS.
e00cc00000000 4. A1 CORNER MUST BE IDENTIFIED ON THE TOP SURFACE OF THE PACKAGE BY USING A CORNER
ttcccccccceee CHAMFER, INK OR METALIZED MARKINGS, IDENTATION OR OTHER FEATURE OF PACKAGE BODY.
EXACT SHAPE OF EACH CORNER IS OPTIONAL, BUT PIN 1 CORNER MUST BE INIQUE.
5. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS HEAT SINK OR CHIP
e SM-Space CAPACITORS.
DETAIL C 6. THE PACKAGE BALL SOLDERABLE SURFACE IS SOLDER-MASK-DEFINED (SMD) TYPE.
PCB LAND PATTERN DIMENSIONS DIMERSIONS ARE IMILLMETERS | o e Note: For the most current package drawings,
ROUTING DIMENSIONS AND TOLERANGES ARE the Microchin Packaging Specification at
SYMBOL MIN NOM MAX SYVBOL o o oo @ See. e Microchip Packaging Specification
D1/E1 - 9.60 - 2 PAD 0.40 fepo Ty & 6 http://www.microchip.com/packaging
N X.XXX £0.025
€ 080 BSC 0 SM 050 INTERPRET DIM AND TOL PER NAME DATE TImE
THE USER MAY MODIFY THE PCB LAND L (race) 0.125 e PACKAGE OUTLINE
MATERIAL DRAWN
PATTERN & ROUTING DIMENSIONS, BASED SPACE 0.135 ) } 12710 156 BALL LFBGA, 11x11mm BODY, 0.8mm PITCH
ON THEIR EXPERIENCE AND/OR PROCESS SM-Space 0.09 ETEm o e =
CAPABILITY @ VIA PAD 0.45 - SKILIEV [12/20/10 156-LFBGA-11x11B-0.8P c
PCB LAND PATTERN & ROUTING @ DRILL 0.25 PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV |12/21/10 1:1 JEDEC: MO-275 10F 1
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REVISION HISTORY
REV DESCRIPTION DATE REL. BY
b e BALL A1 A [INITIAL PRELIMINARY RELEASE 177111 SKI
B |INITIAL RELEASE 2/15/12 SKI
1‘ 11‘00‘705‘321
(DATUMA) 9900000000000 | A
/ 0000000000000 8
0000000000000 €
0000000000000 o
0000000000000 E
0000000000000 F
E 0000000000000 Gu
2333223822223 | vaaE AN m
— e 0000000000000 K
0000000000000 L e - —
9000000000000 L]
000000000000 | N B 169X
~_ [Seco]c]
(DATUM B) ()
& B | seaTiNG PLANE
BALL A1 CORNER INDEX AREA (D/4xE/4) 169X @b b2 —!
TOP VIEW BOTTOM VIEW DETAIL A SECTION B-B
& SEE DETAIL "A"
— A / COMMON DIMENSIONS
SYMBOL | MIN NOM MAX | NOTE REMARK
A - 1.30 1.40 5 OVERALL PACKAGE HEIGHT
IR Al 0.25 - 0.40 - STANDOFF
o A2 0.65 0.96 - - PACKAGE BODY THICKNESS
SIDE VIEW 3D VIEW D/E 10.90 | 11.00 11.10 - OVERALL PACKAGE SIZE
b 0.40 0.45 0.50 2 BALL DIAMETER
L SPACE b1 0.35 0.40 0.45 6 FINISHED SOLDER MASK OPENING
BALL A1
_\ D1 —I /_SEE DETAL'C" gy b2 0.47 0.52 0.57 - FINISHED BOTTOM BALL PAD
eccsesecediTH @ PAD e 0.80 BSC - BALL PITCH
teesesecssisss cee - [ - ] o2 3 COPLANARITY
T ,2um SWSpace oo
E1 cececcceccses 1. ALL DIMENSIONS ARE IN MILLIMETERS.
0000000000000 2. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO PRIMARY DATUM "C".
P bbb 3. PRIMARY DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL CROWNS OF THE CONTACT BALLS.
e00cc00000000 4. A1 CORNER MUST BE IDENTIFIED ON THE TOP SURFACE OF THE PACKAGE BY USING A CORNER
ttcccccccceee CHAMFER, INK OR METALIZED MARKINGS, IDENTATION OR OTHER FEATURE OF PACKAGE BODY.
SPACE EXACT SHAPE OF EACH CORNER IS OPTIONAL, BUT PIN 1 CORNER MUST BE INIQUE.
5. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS HEAT SINK OR CHIP
e SM-Space CAPACITORS.
6. THE PACKAGE BALL SOLDERABLE SURFACE IS SOLDER-MASK-DEFINED (SMD) TYPE.
DETAIL C
PCB LAND PATTERN DIMENSIONS ROUTING DIMENSIONS e ePeoifiel, | TriRoANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE: see the Microchip Packaging Specification at
SYMBOL MIN NOM MAX SYMBOL NOM DECIMAL ANGULAR @ 6 hitos/ ierochi Inackadi
D1/E1 - 9.60 - 2 PAD 0.40 s # p://lwww.microchip.com/packaging
N X.XXX £0.025
e 0.80 BSC @ SM 0.50 INTERPRET DIM AND TOL PER NAME DATE e
THE USER MAY MODIFY THE PCB LAND L (race) 0.125 e PACKAGE OUTLINE
MATERIAL DRAWN
PATTERN & ROUTING DIMENSIONS, BASED SPACE (Min) 0.135 . ; 11411 | 169 BALL LFBGA, 11x11mm BODY, 0.8mm PITCH
ON THEIR EXPERIENCE AND/OR PROCESS SM-Space (Min) 0.09 e P T =
CAPABILITY @ VIA PAD 0.45 - SKILIEV | 11/4/11 169-LFBGA-11x11B-0.8P B
PCB LAND PATTERN & ROUTING @ DRILL 0.25 PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 117711 1:1 JEDEC: MO-275 10F 1
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REVISION HISTORY
REV DESCRIPTION DATE REL. BY
BALL A1 CORNER INDEX AREA A A |INITIAL PRELIMINARY RELEASE 11/22/10 SKI
A1 | ADDING DIM b1 & b2 313111 SKI
D - B PRODUCTION RELEASE. Added b1 (min, max) & b2 #s. 4115111 SKI
e SEE DETAIL "B ~ @ SM from 0.42 to 0.37. @ DRILL from 0.25 to 0.20
<—D/4—| {. ~ C | ADDED b1 TOLERANCE, b2, and UBM INFORMATION | 12/2/11 SKI
| ‘ soEnRe Al ‘\ / D_[FIXED TYPO: b1 FROM 0.040 to 0.40 411912 SKI
£/ ' h —B
% | $0000000000000 |+, [
B4 |/ ‘ ~$000000000000Q |» —
i ///////// ‘ OOOOOOO‘OOOOOOO c T\ TSEATING PLANE
! O000000000000O0 |»o
‘ OOOOOOO‘OOOOOOO E
i 0000 | 20066 |- DETALA
£ ”*’*’*“‘F’*’*’*m E1 ”’()*O’(W)’*’+’*’O*O’O*O’"H
00000 00000 |
! O000000000000O0 |« ‘ A
‘ OOOOOOO‘OOOOOOO L \
| 00000000000000 | O Q[5x4 ]2015@cAle
‘ OOOOOOO‘OOOOOOO N \ i
i 00000000000dd |~ \'\q O
1 ! : -
I e-l = DETAIL B SECTION B-B
D1
TOP VIEW BOTTOM VIEW COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
A - 1.30 1.40 5 OVERALL PACKAGE HEIGHT
A2 SEE DETAIL "A" A Al 0.25 - 0.37 - STANDOFF
'_ L ‘ - N r A2 0.65 0.96 - - PKG BODY THICKNESS
' [ ] { | " D/E 9.90 10.00 10.10 - X/Y BODY SIZE
f VOUUUUUOUUUUY uuvz_[ D1ET 8.45BSC € XY END BALLS DISTANCE
b 0.35 0.40 0.45 2 BALL DIAMETER
At SIDE VIEW 3-D VIEW b1 0.30 0.35 0.40 6 FINISHED SOLDER MASK OPENING
b2 0.40 0.45 0.50 - FINISHED BOTTOM BALL PAD
D1’ SEE L SPACE e 0.65 BSC - BALL PITCH
| o DETAIL "C" coc o [ - ] ow 4 COPLANARITY
BALL A1 Y T T
N | ‘ NOTES:

o000 e‘e ©0000¢ &M —SM-Space 1. ALL DIMENSIONS ARE IN MILLIMETERS, UNLESS OTHERWISE SPECIFIED.
600000000080 000 — 2. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO
COOO.BB‘.BSOOBO @ PAD _ PRIMARY DATUM "C"
pbbhdidbdbiidhbchdidbid = 3. THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA OF THE TOP
ceose | P < — PACKAGE SURFACE BY USING A CORNER CHAMFER, INK/LASER/METALIZED
P ' coo0 2 VIA MARKING, INDENTATION, OR OTHER FEATURE OF PACKAGE BODY. EXACT SHAPE

' —6e6 e,i,+,7,ﬁ,?§7 2 DRILL OF EACH CORNER IS OPTIONAL, BUT TERMINAL "A1" CORNER MUST BE UNIQUE.
ceecee | occeee 4. PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
cc000e ,\, P AN SPACE CROWNS OF THE CONTACT SOLDER BALLS.

. eeeeeeececcccece <_ >\/_ 5. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS
[e \
eccocccococc000e SM-Space HEAT SINK OR CHIP CAPACITORS.
i °c0ccoo0000000 DETAIL G 6. THE PACKAGE BALL SOLDERABLE SURFACE IS SOLDER-MASK-DEFINED (SMD) TYPE.
- [ X XK N N H N N XX N N J —_—
ROUTING DIMENSIONS DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
PCB LAND PATTERN DIMENSIONS NOM AND TOLERANCES ARE: see the Microchip Packaging Specification at
SYMBOL MIN I NOM I MAX SYMBOL STOVvia i ZEZIMA%;S ANGHR ‘@' ‘6’ http://www.microchip.com/packaging
D1/E1" - 8.45 - b
@ PAD 0.32 0.35 XXXX £0.025
5 0.65BSC S Boer M) 037 025 INTERPRET DIM AND TOL PER o e
e s T HSME Y14 5 - 1954 PACKAGE OUTLINE
THE USER MAY MODIFY THE PCB LAND PATTERN SPACE (i) 070 070 I o 1onzi0] 176 BALL LFBGA, 10x10mm BODY, 0.65mm PITCH
AND ROUTING DIMENSIONS, BASED ON THEIR SHrSpace () o X
EXPERIENCE AND/OR PROCESS CAPABILITY W NUVEER
2 VIA PAD 0.40 0.25 N/A SKILIEV [10/25/10 176LFBGA-10x10B-0.65P D
PCB LAND PATTERN AND ROUTING 2 DRILL 0.20 0.15 [ P SoAE SO ComPLANGE SEET
DO NOT SCALE DRAWING SKILIEV |11/22/10 1:1 JEDEC: MO-275 10F1

© 2014 Microchip Technology Inc. DS00000049BQ page 603



MICROCHIP

Legacy SMSC Packaging Outlines and Dimensions

BALL A1 CORNER INDEX AREA A

=

o4 e SEE DETAIL ”B"X
77 ‘ ! r
/////////%/ i —¢oooooo‘ooooo‘g¢ AL
B4 177777 4000000000000 0 |»
i ////;////// | .f oooooooiooooooo c
! 00000000000000 |o
00000000000000 |E
! (DATUMA)_\ ooooooo‘ooooooo F
00000000000000 |&
& 7’*’7’7’+’*’*’7”’ | ocooocoolooooo00o0 [ &1
‘ 000000000000 0O0 |
! 0000000/0000000 |«
‘ 00000000000000 |t
! 00000000000000 (M
‘ 000000000000 00 [N
! $00000000000 .
: }
/ e—=! |=—
(DATUM B) — 1 D1
TOP VIEW BOTTOM VIEW
SEE DETAIL "A" A
A
I I | - I\‘r
; -
' DO0OO0O000000000T0 \L‘ﬁ/_f
SIDE VIEW 3-D VIEW
D1 SEE L  SPACE
— e DETAIL "C"
BALLAW\ ‘
beeececcoceeod |
eeeeeee‘eeeeeee @ SM —SM-Space
IRy @ PAD
6000 0EOC 9!9 o000 0F0C %
000000 0O0OCOOGOCES
..9..00‘..9...9 aVIA I
g1 _eeeoeee e00000 GDRILL —1
eoeooee0e e‘e [N N N N N J
o000 00 9‘9 900000
eeccccceccccce \/ \/_SPACE
e @000 6e¢ .‘. e 060600
eeeo0cee00000000 SM-Space
9000000000000
'—'—i. L .!. L N I N w
\
ROUTING DIMENSIONS
PCB LAND PATTERN DIMENSIONS oM
SYMBOL MIN NOM_ [ MAX DL STD Via p-via
DIVEY - [ eas T - @ PAD 0.275 0.300
L 0.65B8C @ SM 0.375 0.400
THE USER MAY MODIFY THE PCB LAND PATTERN S:A(;rEa‘(:;)m) o125 o110
AND ROUTING DIMENSIONS, BASED ON THEIR SM-Space (Min) 0'072 0'070
EXPERIENCE AND/OR PROCESS CAPABILITY SVIADAD 200 250
PCB LAND PATTERN AND ROUTING 2 DRILL 0.200 0.150

REVISION HISTORY

REV DESCRIPTION DATE REL. BY
A |INITIAL PRELIMINARY RELEASE 11/02/11| H. CABALLERO
B |INITIAL RELEASE. b2 (NOM) from 0.40 to 0.365 2/23112 SKI

|

/
—B
\
[ ) S
| SEATING PLANE
DETAIL A

196X @b

\O Q]
\_\\\Q _f

A
$¢ EOIGAE

DETAIL B SECTION B-B
COMMON DIMENSIONS
SYMBOL | MIN | NOM | MAX | NOTE REMARK
A - 1.30 1.40 5 OVERALL PACKAGE HEIGHT
A1 015 | 021 . STANDOFF
A2 065 | 0.96 . PKG BODY THICKNESS
DE 990 | 1000 | 10.10 XY BODY SIZE
D11 8.45 BSC XIY END BALLS DISTANCE
b 025 | 030 | 035 2 BALL DIAMETER
b1 0237 | 0275 | 0312 | 6 FINISHED SOLDER MASK OPENING
b2 0315 | 0365 | 0415 FINISHED BOTTOM BALL PAD
o 0.65 BSC BALL PITCH
coc o [ - ] oos 4 COPLANARITY
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO

PRIMARY DATUM "C".

3. THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA OF THE TOP
PACKAGE SURFACE BY USING A CORNER CHAMFER, INK/LASER/METALIZED
MARKING, INDENTATION, OR OTHER FEATURE OF PACKAGE BODY. EXACT SHAPE
OF EACH CORNER IS OPTIONAL, BUT TERMINAL "A1" CORNER MUST BE UNIQUE.

4. PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE CONTACT SOLDER BALLS.

5. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS

HEAT SINK OR CHIP CAPACITORS.

6. THE PACKAGE BALL SOLDERABLE SURFACE IS SOLDER-MASK-DEFINED (SMD) TYPE.

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

THIRD ANGLE PROJECTION

Note: For the most current package drawings,
see the Microchip Packaging Specification at

g ANGAR ‘@' ‘6’ http://www.microchip.com/packaging
o 2008
o0 2005
INTERPRET DIM AND TOL PER e
Navie oaTe
ASNE Y145 - 1904 PACKAGE OUTLINE
MATERIAL DRANN 196 BALL LFBGA, 10x10mm BODY, 0.65mm PITCH
N/A H. CABALLERO | 11/02/11
Fros CrEoKeD BT eV
NIA H.CABALLERO | 1102711 196LFBGA-10x10B-0.65P B
o omerom [ eeRove SoALE 70 CONPLIANGE e
DO NOT SCALE DRAWING. SKILIEV 11/04/11 1:1 JEDEC: MO-275 10F1
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REVISION HISTORY
REVISION DESCRIPTION DATE RELEASED BY
1 ) 1 O TYP A INITIAL RELEASE 2/3/05 SKILIEV
D/4
1716151413121110 9 8 76 5 4 3 2 1
$0000000000000000 | 4
E/4 f 00000000000000000 | 8
00000000000000000 | ¢
00000000000000000 | D
0000 0000 | €
0000 0000 | F
BALL A1 CORNER._/ 0000 0000 ]
INDEX AREA 0000 0000 H
E E1 0000 00004
0000 0000 | «
0000 0000 |t
0000 0000 | M
0000 0000 | N
—e | 00000000000000000 | ¢
00000000000000000 | R
$0000000000000000 | T
@¢H000000000000004 | v
| D | e b, A | 1.10 TYP
D1
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
( A2 A SYMBOL|  MIN NOM MAX | NOTE REMARK
A - - 1.70 - OVERALL PACKAGE HEIGHT
] Al 0.25 - - - STANDOFF
oo oo oUooTUTow
SEATING PLANE N B A2 0.65 - - - PACKAGE BODY THICKNESS
[DJcec]C] D/E | 14.90 15.00 15.10 — | ™" & ™" PKG/SUBSTRATE LENGTH
SIDE VIEW D1/E1 12.80 BSC - "X" AND "Y" END BALL CENTERS
b o1 | - ] oss |2 BALL DIAMETER
e 0.80 BSC - BALL PITCH
cee - | - ] oeaz |- COPLANARITY
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. RADIAL TRUE POSITION TOLERANCE OF EACH BALL IS +0.075mm AT MAXIMUM MATERIAL
CONDITION. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL
TO PRIMARY DATUM "C".
3. THE "A1" CORNER MUST BE IDENTIFIED ON THE TOP SURFACE OF THE PACKAGE, AND
MUST BE LOCATED WITHIN THE AREA INDICATED.
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANGES ARE see the Microchip Packaging Specification at
XX 201 +1° @ 6’ http://www.microchip.com/packaging
ASVE Y145M 1994 i o PACKAGE OUTLINE
_ sKILEY | 2205 208 LFBGA, 15x15 MM BODY, 0.80 MM PITCH
3-D VIEWS WG REER
- S.K.ILIEV 2/3/05 MO-208-LFBGA-15x15B-0.8P A
DO NOT SCALE DRAWING S.KILIEV 213105 1:1 JEDEC: MO-205/ F 10F1
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REVISION HISTORY

a BALL A1 REV | DESCRIPTION [ oae | reLsy
D ] T e B [INITIAL PRODUCTION RELEASE. ADDED DIM "b2" & PCB ROUTING [ 2/15/2011]  SK.ILIEV

312,410,886, 4:2

ER]

960000000000000 | A

0000060000000

(DATUM A) 000000000000000 | €

0000000060000000
©000000000000000 [E
3

m
o
o
[
o
o
[
[
o
0000
o
o
o
[
°
°
v x 22" %0

oo L
0000000060000000 [N //]0.20]c
$00000000000000
$000000060000000 | R SMD
~_ (TYPE)
(DATUM B)

B = =
PN LN\ oo

BALL A1 CORNER INDEX AREA (D/4xE/4) B b1 A

b2
TOP VIEW BOTTOM VIEW DETAIL A SECTION B-B

r A COMMON DIMENSIONS
] SYMBOL MIN NOM MAX NOTE REMARK
SEATING PLANE o A - 1.30 1.40 5 OVERALL PACKAGE HEIGHT
225X A1 0.25 - 0.40 - STANDOFF
A2 = A2 065 | 096 - - PACKAGE BODY THICKNESS
SIDE VIEW 3D VIEW D/E 12.90 | 13.00 | 13.10 - OVERALL PACKAGE SIZE
> Ve o= v b 0.40 0.45 0.50 2 BALL DIAMETER
b1 0.35 0.40 0.45 6 FINISHED SOLDER MASK OPENING
BALL A1 L = SPACE b2 0.45 0.50 0.55 - FINISHED BALL PAD DIAMETER
- b1 | see peTAL"Cr Lsu e 0.80 BSC - BALL PITCH
} e é cco - B 0.20 3 COPLANARITY
eco000000000[c o
400000000000 000 |
i 000000000000 00 DVIA SM-Space
N cecvssssssecsss @ DRILL '_
eccco00c0eccce r@b' _ NOTES:
El sesecesisenaaoi— | 1. ALL DIMENSIONS ARE IN MILLIMETERS.
sooooessessises | 2. DIMENSION "b” IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO PRIMARY DATUM "C".
cosecosecesenes 3. PRIMARY DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL CROWNS OF THE CONTACT BALLS.
©s0ss0000000000 SPACE 4. THE BALL "A1" CORNER MUST BE IDENTIFIED ON THE TOP SURFACE OF THE PACKAGE BY USING A
2¢cssssscsssses CORNER CHAMFER, INK OR METALIZED MARKINGS, INDENTATION OR OTHER FEATURE OF PACKAGE
SM-Space BODY. EXACT SHAPE OF EACH CORNER IS OPTIONAL, BUT PIN 1 CORNER MUST BE UNIQUE.
DETAIL C 5. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS HEAT SINK OR CHIP
o = CAPACITORS.
6. THE PACKAGE BALL SOLDERABLE SURFACE IS SOLDER-MASK-DEFINED (SMD) TYPE.
ROUTING DIMENSIONS
PCB LAND PATTERN DIMENSIONS SYMBOL NOM UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION
@ PAD 0.40 O e A LLIMETERS Note: For the most current package drawings,
SYMBOL MIN NOM MAX . see the Microchip Packaging Specification at
2 SM 0.50 DECIMAL ANGULAR G | . "
D1/E1 - 11.20 - XX :g [1’5 +1° http://www.microchip.com/packaging
XXX
o 0.80 BSC L (Trace) 0.125 XXX £0.025 —
SPACE (Min) 0.135 INTERPRET DIM AND TOL PER NAVE DATE
THE USER MAY MODIFY THE PCB LAND SM-Space (Min) 0.09 WERI:LSME MG — PACKAGE OUTLINE
PATTERN & ROUTING DIMENSIONS, BASED @ VIAPAD 045 gi500 | 225 BALL LFBGA, 13x13mm BODY, 0.8mm PITCH
ON THEIR EXPERIENCE AND/OR PROCESS . N N
CAPABILITY @ DRILL 0.25 FINISH CHECKED DWG NUMBER REV
- - 8/5/09 225-LFBGA-13x13B-0.8P B
PCB LAN D PATTERN PRINT WITH *SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILEV | 8/6/09 11 JEDEC: MO-275 10F 1
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REVISION HISTORY
REVISION DESCRIPTION DATE RELEASED BY
D e BALL A1 A INITIAL RELEASE 107 SKILIEV
k. ! Il‘7|.“|"s|2“|0’ L] 7 L] s 4 3 2 1
@9000000000000000000 |A
00000000000000000000 L]
00000000000000000000 | ¢
00000000000000000000 o
0000 0000 &
0000 0000 F
0000 0000 |¢
0000 000000 0000 H
0000 000000 0000 |4
E 3800 — 080008 8088 "
0000 000000 0000 L
0000 000000 0000 | N
0000 0000 P
0000 0000 |r
e 0000 0000 T
L_ 00000000000000000000 | U
00000000000000000000 v
90000000000000000000 | W
9000000000000Q000000 Y
BALL A1 CORNER INDEX AREA (D/4xE/4) A b A
TOP VIEW BOTTOM VIEW
— A2
A
l_ COMMON DIMENSIONS
{ [ ] SYMBOL MIN NOM MAX NOTE REMARK
SEATING PLANE A - - 1.70 - OVERALL PACKAGE HEIGHT
=y Al —) A1 0.25 - - - STANDOFF
A2 0.65 - - - PACKAGE BODY THICKNESS
D/E 16. 17. 171 - VERALL PACKAGE SIZE
SIDE VIEW 6.85 00 5 [e) CKAGE S|
- b 0.41 - 0.55 2 BALL DIAMETER
e 0.80 BSC - BALL PITCH
cce - - 0.20 3 COPLANARITY
D1 ) NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. MAXIMUM RADIAL TRUE POSITION TOLERANCE OF EACH BALL IS 0.075mm AT MAXIMUM MATERIAL
cc0c0s00s000000004 CONDITION. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO PRIMARY
$ossessscecescscenss PCB LAND PATTERN DIMENSIONS DATUM "C".
_1 00000000000000000000 , SYMBOL MIN NOM TR 3. PRIMARY DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL CROWNS OF THE CONTACT BALLS.
e' 333 333 b 4. A1 CORNER MUST BE IDENTIFIED ON THE TOP SURFACE OF THE PACKAGE BY USING A CORNER
ecoo esoo D1/EA - 15.20 - CHAMFER, INK OR METALIZED MARKINGS, IDENTATION OR OTHER FEATURE OF PACKAGE BODY.
ssee ssssee sses - Py v EXACT SHAPE OF EACH CORNER IS OPTIONAL, BUT PIN 1 CORNER MUST BE INIQUE.
E1 000s osssss  ooos 1 - -
2ooe soeee 2oee i 080 UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION i
cees "ttt oees DINENSIONS ARE IN MILLMETERS Note: For the most current package drawings,
(XXX [ XXX 'AND TOLERANCES ARE: . . . Y .
see the Microchip Packaging Specification at
L b DECIMAL ANGULAR 8
cececcsssecccccccess THE USER MAY MODIFY THE PCB LAND X e = @ http://www.microchip.com/packaging
cooesesessssceees PATTERN DIMENSIONS, BASED ON THEIR X 1005
©0000000000000000 EXPERIENCE AND/OR PROCESS CAPABILITY NTERPRET DIV AND TOL PER — —me
ASUE Y1 124 PACKAGE OUTLINE
o VATERIAL DRAWN
. SKILEV |12/31/06 292 BALL LFBGA, 17x17mm BODY, 0.8mm PITCH
FiSH CHECKED DWG NUMBER REV
PCB LAND PATTERN - SKILEV [12/31/06 MO-292LFBGA-17x17B-0.8P A
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILEEV | 1/1/07 101 JEDEC: MO-205 10F 1
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REVISION HISTORY
. REVISION DESCRIPTION DATE RELEASED BY
D E BALL A1 A INITIAL RELEASE 1126/07 SKILEV
e & RO PO TEROr MO 7 | svcuey
R 2 I.‘li"s|2“|0. 8 7 L] s 4 3 2 1
490000000000000000 | A
©0000000000000000 L]
/ 0000000000000 00000| €
0000000000000 00000 o
©000000000000000000| E
000000000000000000 F
00000000000000000Q0| G
000000000000000000 H
E 000000000000000000| J
000000000000000000 K
000000000/00000000O0| L
000000000000000000 L
000000000000000000| N
e 000000000000000000 L
r ©000000000000000000| R
000000000000000000
€00000000000000000( ¥
0000000000000 0000 v
@0.15(M|c|A[B
BALL A1 CORNER INDEX AREA (D/4xE/4) [A] b | Fo0s@|c
TOP VIEW BOTTOM VIEW 3-D VIEWS
— A2
L_ A COMMON DIMENSIONS
* I 1 SYMBOL MIN NOM MAX NOTE REMARK
SEATING PLANE _1 A - 1.56 1.70 - OVERALL PACKAGE HEIGHT
Al 0.25 - - - STANDOFF
[ ]ecc]C] At
A2 1.00 - - - PACKAGE BODY THICKNESS
SlDE VI EW D/E 14.85 15.00 15.15 - OVERALL PACKAGE SIZE
e b 0.35 - 0.50 2 BALL DIAMETER
e 0.80 BSC - BALL PITCH
cce - - 0.20 3 COPLANARITY
[~——D1 NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
sooceecccccccecd PCB LAND PATTERN DIMENSIONS 2. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO PRIMARY DATUM "C".
Ceeescccccsccscens b SUERL o o e 3. PRIMARY DATUM C (SEATING PLANE) IS DEFINED BY THE SPHERICAL CROWNS OF THE CONTACT BALLS.
_1 25302ssssecassenes 4. A1 CORNER MUST BE IDENTIFIED ON THE TOP SURFACE OF THE PACKAGE BY USING A CORNER
e ©00000000000000000 DV/ET - 13.60 - CHAMFER, INK OR METALIZED MARKINGS, IDENTATION OR OTHER FEATURE OF PACKAGE BODY.
eccesssssscccccce EXACT SHAPE OF EACH CORNER IS OPTIONAL, BUT PIN 1 CORNER MUST BE INIQUE.
©00000000000000000 1 o 030 " 035
©c0000000000000000
E1 ccccsccscesesscsss -
secreerescescecses i 0-80 uniess omerwseseearzn | o meiEProscion | Note: For the most current package drawings
o000 00O000000COCOOO0D0 DIMENSIONS ARE IN MILLIMETERS . i
evo0c0s000000000000 AND TOLERANGES ARE see the Microchip Packaging Specification at
cecccsssscsscccccs oECIAL ANGULAR
000000008800 000000 THE USER MAY MODIFY THE PCB LAND oo o @ 6’ hitp:/fwww.microchip.com/packaging
ccoscsssscsssccss
cesooseseiieiee PATTERN DIMENSIONS, BASED ON THEIR oo 2008
TITLE
' EXPERIENCE AND/OR PROCESS CAPABILITY e om o oL e — — PACKAGE OUTLINE
e MATERIAL DRAWN 324 BALL LFBGA, 15x15mm BODY, 0.8mm PITCH
- SKILIEV | 1/25/07 4L DESIGN
Fivsn Creoke WG NUMBER ReV
RECOMMENDED PCB LAND PATTERN - SKILEV | 1/25/07 MO-324LFBGA-15x15B-0.8P-4L B
PRINT WITH “SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 1726607 11 JEDEC: MO-275 10F1
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DETAIL A

PAD IS NOT
PRESENT
12X

PIN1 CORNER (D/4xE/4)

TOP VIEW

DETAIL B

SIDE VIEW

DETAIL A

~

17 xe = 10.54

[&]o10@[cAe]~——"528——]

9xe=558

a
<
a

REVISION HISTORY

REV DESCRIPTION

DATE

REL. BY

A |INITIAL RELEASE

AUG 2008

Kleer

B |D and E TOLERANCE FROM 0.05 TO £0.10

JUN 2010

S K.LIEV

"A" tolerance from +0.05 to +0.15. Added note for not
present perimeter pads

FEB 2011

S K.LIEV

D [ADDED DIMs ON PAD 44 & 45 CORNER CUTS

MAR 2011

S.K.ILIEV

45°X0.24

9xe=558

5.67

—}1.884

} 45°X0.45

0000000

00000000

210 21

|m
16xe=992 |

BOTTOM VIEW

3-D VIEW

//To20]c

DETAIL B

SMD

(TYPE)

161

COMMON DIMENSIONS

SYMBOL

MIN | NOM

MAX

NOTE REMARK

A

1.82 | 1.97

212

3 OVERALL PACKAGE HEIGHT

A2

- 0.32

- SUBSTRATE THICKNESS

D

12.33 | 12.43

12.53

- OVERALL PACKAGE SIZE, X

E

8.82 | 8.92

9.02

- OVERALL PACKAGE SIZE, Y

b

0.31 0.36

0.41

4 PIN SOLDERABLE WIDTH

b1

- 0.46

- PIN OVERALL WIDTH

L

0.46 | 0.51

0.56

PIN SOLDERABLE LENGTH

L1

- 0.56

PIN OVERALL LENGTH

e

0.62 BSC

- PINS PITCH

NOTES:

. ALL DIMENSIONS ARE IN MILLIMETERS.
2. A1 CORNER MUST BE IDENTIFIED ON THE TOP SURFACE OF THE PACKAGE
BY USING A CORNER CHAMFER, INK OR METALIZED MARKINGS,

INDENTATION OR OTHER FEATURE OF PACKAGE BODY. EXACT SHAPE OF
EACH CORNER IS OPTIONAL, BUT PIN 1 CORNER MUST BE UNIQUE.

w

. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES,

SUCH AS HEAT SINK OR CHIP CAPACITORS.

N

. THE PACKAGE PERIMETER PIN SOLDERABLE SURFACE IS

SOLDER-MASK-DEFINED (SMD) TYPE.

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL
0.1
XXX £0.05
XXXX £0.025

ANGULAR
+1°

INTERPRET DIM AND TOL PER
ASME Y14.5M - 1994

THIRD ANGLE PROJECTION

@ =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

NAME

DATE

SECTION B-B

MATERIAL

DRAWN

TITLE

PACKAGE OUTLINE
45 LGA, 12x9 mm BODY, SiP MODULE

- - 5/12/10 (KLR3012/A)
FINISH CHECKED DWG NUMBER REV
- - 5117110 45-LGA-12x9B-SiP-KLR3012/A D
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV [ 5/20/10 1:1 N/A 10F 1

DS00000049BQ page 610

© 2014 Microchip Technology Inc.




e\

MICROCHIP

Legacy SMSC Packaging Outlines and Dimensions

LQFP
SMSC Legacy

© 2014 Microchip Technology Inc. DS00000049BQ page 611



MICROCHIP

Legacy SMSC Packaging Outlines and Dimensions

TOP VIEW

SEE DETAIL "A"
A2 A C
2 ‘ N ro Ll

SEATING PLANE

SIDE VIEW

L1 4=—

DETAIL "A"

REVISION HISTORY

REVISION

DESCRIPTION DATE | RELEASED BY

SEE SPEC FRONT PAGE FOR REVISION HISTORY

COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
A - - 1.60 - OVERALL PACKAGE HEIGHT
Al 0.05 - 0.15 - STANDOFF
A2 1.35 1.40 1.45 - BODY THICKNESS
D/E 29.80 - 30.20 - "X"/™" SPAN
D1/E1| 27.90 28.00 28.10 3 "X"/™" BODY SIZE
L 0.45 0.60 0.75 4 LEAD FOOT LENGTH
L1 1.00 REF - LEAD LENGTH
b 0.17 0.22 0.27 2 LEAD WIDTH
c 0.09 - 0.23 LEAD FOOT THICKNESS
e 0.50 BSC - LEAD PITCH
R1 0.08 - - LEAD SHOULDER RADIUS
R2 0.08 - 0.20 LEAD FOOT RADIUS
cee - - 0.08 - COPLANARITY
NOTES:

PLANE.

5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE

ZONE INDICATED.

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS £ 0.04mm MAXIMUM.

3. DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM
ALLOWED PROTRUSION IS 0.25 mm PER SIDE.

4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIVETERS
AND TOLERANCES ARE

DECIMAL ANGULAR
PR

XXXX 20.025

INTERPRET DIM AND TOL PER
ASME Y14.5M - 1994

THIRD ANGLE PROJECTION

& =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

NAME DATE

MATERIAL

DRAWN
SKILIEV |12/20/04

TmE
PACKAGE OUTLINE
208 TQFP, 28x28x1.4 MM BODY, 0.50 MM PITCH

FINISH

CHECKED

DWG NUMBER REV

SKILIEV [12/20/04 MO-208-TQFP-28x28x1.4 c
PRINT WITH "SCALE TO FIT* APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV | 12/20/04 11 JEDEC: MS-026 /D 10F 1
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REVISION HISTORY

REVISION DESCRIPTION DATE | RELEASED BY

SEE SPEC FRONT PAGE FOR REVISION HISTORY

0.25
M:J \\\ GAUGE PLANE 07
Al
E
L1
DETAIL "A"
TOP VIEW
COMMON DIMENSIONS
SYMBOL|  MIN NOM MAX | NOTE REMARK
A - - 1.60 - OVERALL PACKAGE HEIGHT
SEE DETAIL "A" Al 0.05 - 0.15 - STANDOFF

‘ \ ’ A2 1.35 1.40 1.45 - BODY THICKNESS

/'\ D/E 8.80 9.00 9.20 - "X"/™" SPAN
. D1/E1| 6.80 7.00 7.20 3 "X"/™" BODY SIZE

SEATING PLANE

1 L 0.45 0.60 0.75 4 LEAD FOOT LENGTH

L1 1.00 REF - LEAD LENGTH

b 0.13 0.18 0.23 2 LEAD WIDTH

SIDE VIEW 3-D VIEW c 0.09 - 0.20 LEAD FOOT THICKNESS
e 0.40 BSC - LEAD PITCH
cce - - 0.08 - COPLANARITY
82 NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS + 0.035mm MAXIMUM.

. DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM ALLOWED
PROTRUSION IS 0.25 mm PER SIDE. "D1" AND "E1" TO BE DETERMINED AT DATUM "H".

w

-
L 0.125

4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING PLANE.
5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE
6.6 FULL RADIUS OPTIONAL INDICATED.
98 6 UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE see the Microchip Packaging Specification at
25}({:\M§;1 AGaR @ ‘6’ http://www.microchip.com/packaging
oo s00zs
INTERPRET DIM AND TOL PER e
ASVE Y1450 1994 i o PACKAGE OUTLINE
THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS R ey l1217i0a] 64 PIN STQFP-7x7x1.4mm BODY-0.4mm PITCH
BASED ON THEIR EXPERIENCE AND/OR PROCESS CAPABILITY.
P CrEoKED WG NUVBER Rev
- S.KILIEV |12/17/04 MO-64-STQFP-7x7x1.4 Cc
PCB LAND PATTERN AND APPLICATION NOTES a
o [erove SoAE 7D CovPLIANCE SEeT
DO NOT SCALE DRAWING S.KILIEV [12/17/04 11 JEDEC: MS-026 (D) 10F 1
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D
A
80 ‘ St
81
. |
|
I— — ‘
A S
—D1/4 ‘
V\i |
AN
NN Ef/4 ‘
100 \\J‘ i
1 ‘ 30
TOP VIEW

|| )
:>cr
|

31

A
I

DETAIL "A" (SCALE: 3/1)

L/

~—_L1

REVISION HISTORY
DESCRIPTION

REVISION DATE | RELEASED BY

SEE SPEC FRONT PAGE FOR REVISION HISTORY

SIDE VIEW

3-D VIEW

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETER.

2. TOLERANCE OF THE TRUE POSITION OF THE LEADS IS + 0.065mm MAXIMUM.

3. PACKAGE BODY DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM MOLD PROTRUSION IS 0.25 mm.

4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING PLANE.

5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE INDICATED.

COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
A - - 3.40 - OVERALL PACKAGE HEIGHT
SEE DETAIL "A"
/ Al 0.05 - 0.50 - STANDOFF
A2 2.55 - 3.05 - BODY THICKNESS
* D 23.00 23.20 23.40 - X" SPAN
A D1 19.90 20.00 20.10 3 "X" BODY SIZE
— SEATING PLANE E 17.00 17.20 17.40 - “Y" SPAN
E1 13.90 14.00 14.10 3 "Y” BODY SIZE
Al L 0.73 0.88 1.03 4 LEAD FOOT LENGTH
L1 1.60 REF - LEAD LENGTH
b 0.20 - 0.40 2 LEAD WIDTH
c 0.11 - 0.23 - LEAD FOOT THICKNESS
e 0.65 BSC - LEAD PITCH
R1 0.10 - 0.25 - LEAD SHOULDER RADIUS
R2 0.15 - 0.40 - LEAD FOOT RADIUS
cce - - 0.10 - COPLANARITY
OMENSIONS ARE MuLLNETERS | Note: For the most current package drawings,
AND TOLERANGES ARE see the Microchip Packaging Specification at
DExcmisw ANf:J-LAR ‘@ ‘6’ http://www.microchip.com/packaging
XXX 2005
ASWE Y1450 1994 i o PACKAGE OUTLINE
MATERIAL DRAWN
SKILEV |11/30104] 100 QFP-14x20x2.7mm BODY-3.2mm FOOTPRINT
FINISH GHECKED DWG NUMBER REV
SKILIEV |11/30/04 MO-100 QFP-14x20-3.2FP c
RINT WITH “SCALE TO FIT™ APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV | 11/30/04 11 JEDEC: MS-022 (B) -
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REVISION HISTORY
REVISION DESCRIPTION DATE | RELEASED BY
SEE SPEC FRONT PAGE FOR REVISION HISTORY - -
D1 /_\
102 ‘ 65
103 ==, ‘ — 64 m
= —
= C—
| — —
—e — = 0°-7°
= C—
| — | —
=
| — —
/\ET =-_-—— -t —-—- E LA
| —
= =—1L1
= D1/4 ‘
=
f— a - nAN
= {i ! DETAIL "A" (SCALE: 3/1)
| —
N
= \\\\ J Eli4
128 = L 39
L
1 38 SYMBOL MIN NOM MAX NOTE REMARK
TOP VIEW
- A - - 3.40 - OVERALL PACKAGE HEIGHT
SEE DETAIL "A"
/ Al 0.05 - 0.50 - STANDOFF
—A2 A2 2.55 - 3.05 - BODY THICKNESS
* D 23.00 23.20 23.40 - "X" SPAN
A D1 19.90 20.00 20.10 3 "X" BODY SIZE
— SEATING PLANE E 17.00 17.20 17.40 - "Y" SPAN
E1 13.90 14.00 14.10 3 "Y" BODY SIZE
[D]ece
SIDE VIEW A L 0.73 0.88 1.03 4 LEAD FOOT LENGTH
] 1.60 REF - LEAD LENGTH
b 0.10 - 0.30 2 LEAD WIDTH
c 0.09 - 0.20 - LEAD FOOT THICKNESS
e 0.50 BSC - LEAD PITCH
R1 0.08 - - - LEAD SHOULDER RADIUS
R2 0.08 - 0.30 - LEAD FOOT RADIUS
cce - - 0.08 - COPLANARITY
ﬁéﬁiiﬁ;ﬂi@ﬁff.icéi‘é?s THIRD ANGLE PROJECTION Note: For the most current package drawings,
ANDTOLERANGES ARE see the Microchip Packaging Specification at
Tme':;w AN?E-LAR ‘@' ‘6’ http://www.microchip.com/packaging
INTERPRET DIV AND TOL PER o -
NOTES: ASME Y1450 - 1994 PACKAGE OUTLINE
1. ALL DIMENSIONS ARE IN MILLIMETER. R ., 128 QFP-14x20x2.7mm BODY-3.2mm FOOTPRINT
2. TOLERANCE OF THE TRUE POSITION OF THE LEADS IS + 0.04mm MAXIMUM. S.KILIEV ]11/30/04
3. PACKAGE BODY DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM MOLD PROTRUSION IS 0.25 mm. FNSH CHEcKeD WG NUVBER RV
4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING PLANE. SKILIEV |11/30/04 MO-128 QFP-14x20-3.2FP E
5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. P SoAE 70 CovPLANGE SreeT
DO NOT SCALE DRAWING S.KILIEV |11/30/04 11 JEDEC: MS-022 (B) & MS-029 (A) -

© 2014 Microchip Technology Inc.
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E E1

>

e e e e e

[ N N Ny Ny

TOP VIEW

b1

PIN 1 IDENTIFIER

REVISION HISTORY

REV DESCRIPTION DATE RELEASED BY
A INITIAL RELEASE 4/26/01 S.K.ILIEV
B NEW DWG LAYOUT. 3-D VIEW ADDED 3/09/05 S.K.ILIEV
Cc REMOVED THE LOGO FROM THE TITLE BLOCK 9/25/07 S.K.ILIEV

BASE PLANE

N ]ccc|C]

e -~ ]
AL
R_ —J»eJ« ————bA

SIDE VIEW

1. ALL DIMENSIONS ARE IN INCHES.

2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS * 0.0035 inches
AT MAXIMUM MATERIAL CONDITION.

3. DIMENSIONS "D1" & "E1" DO NOT INCLUDE MOLD PROTRUSION.
MAXIMUM ALLOWABLE MOLD PROTRUSION IS 0.010 inches PER SIDE.

SEATING PLANE

3-D VIEW
COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
A 0.165 - 0.180 - OVERALL PKG HEIGHT
Al 0.090 - 0.120 - LEAD HEIGHT
A2 0.020 - - - STANDOFF
D/E 0.485 - 0.495 3 "X"/™" SPAN
D1/E1| 0.450 0.453 0.456 3 "X”/”Y" BODY SIZE
D2/E2| 0.390 - 0.430 — | LEAD CONTACT SPAN AT PLANE "C"
R 0.025 - 0.045 - LEAD RADIUS AT PLANE "C”
e 0.050 BSC - LEAD PITCH
b 0.013 - 0.021 2 LEAD WIDTH AT PLANE "C”
b1 0.026 - 0.032 - LEAD WIDTH AT PKG BODY/MOLD
c 0.010 TYP - LEAD THICKNESS
cce — | - 0.004 | - COPLANARITY
TP e, | TriRoANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE see the Microchip Packaging Specification at
oM AR @’ ‘G http://www.microchip.com/packaging

XXX £0.05
XXXX £0.025

INTERPRET DIM AND TOL PER
ASME Y14.5M - 1994

NAME

DATE

MATERIAL

DRAWN

TITLE
PACKAGE OUTLINE
28 PIN PLCC, 0.050 inch PITCH

SKILIEV | 4/26/01
FINISH CHECKED DWG NUMBER REV
SKILIEV | 4/26/01 AP-28-PLCC c
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 4/26/01 1:1 JEDEC: MO-047 10F 1
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REVISION HISTORY
REV DESCRIPTION paTE | RELEASED
A INITIAL RELEASE 4/6/06 S.K.ILIEV
ADDED PAGE 20f2, AND APP NOTES UPDATED. D/E
0.10@[c[A]B ’ :
b [#]o.10@[c] A B | TOLERANCE FROM £0.15 TO £0.10mm. ADDED DIM K. 2/18/09 S.K.ILIEV
[ D1 D2 —=—| » POSITION TOLERANCES SHOWN AT BOTTOM VIEW.
TERMINAL
24 IDENTIFIER AREA C | ADD K(NOM), AND RE-LAYOUT PAGE 2 of 2 6/10/09 | S.K.ILIEV
(D12 X E/2)
1
2 EXPOSED PAD
3 Bl E (ePAD)
|—24>< L
COMMON DIMENSIONS
i ik ' SYMBOL MIN NOM MAX NOTE REMARK
4X 45°X0.6MAX (OPTIONAL) —| |—24xb A 0.70 0.85 1.00 - OVERALL PACKAGE HEIGHT
TERMINAL #1 IDENTIFIER AREA [0.10@]c]A]B] _
A pShvans A Al 0 0.02 0.05 STANDOFF
A2 - - 0.90 - MOLD CAP THICKNESS
TOP VIEW BOTTOM VIEW D/E 3.90 4.00 410 - X/Y BODY SIZE
D1/E1 3.55 3.75 3.95 - X/Y MOLD CAP SIZE
D2/E2 240 2.50 2.60 - X/Y EXPOSED PAD SIZE
L 0.30 0.40 0.50 - TERMINAL LENGTH
b 0.18 0.25 0.30 2 TERMINAL WIDTH
‘ i n A‘z /loiolc K 025 | 035 R - PIN TO éPAD CLEARANCE
A
' I  — 1 e 0.50 BSC - TERMINAL PITCH
Al .
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
SIDE VIEW 2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE AREA INDICATED.
DWELSS%EQ?E%SSfﬁﬁﬁcgliggs THIRD ANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE: see the Microchip Packaging Specification at
DECIMAL ANGULAR @ 6 http://www.microchip.com/packaging
XXX +0.05
X XXX £0.025
INTERPRET DIM AND TOL PER TIME PAC KAGE DATA
ASME Y14.5M - 1994 NAME DATE
24 PINS QFN-2504, 4x4mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 2.5x2.5mm EXPOSED PAD, 0.4mm LEAD LENGTH
- 4/5/06 Package Outline Drawing (POD)
FINISH CHECKED DWG NUMBER REV
3-D VIEWS SKILIEV | 4/5/06 24QFN-2504-4x4B [¢]
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 4/6/06 1:1 JEDEC: MO-220 10F2
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o REVISION HISTORY
D2'
RELEASED
Y REV DESCRIPTION DATE BYS
0.2 (MIN)
| ! C | ADD K(NOM), AND RE-LAYOUT PAGE 2 of 2 6/10/09 S.K.ILIEV
] SEE DETAIL "A" FOR
X STENCIL RERIMETER PAD
GE E2 o -~ GDs
_—J— \—r / ! STENCIL DIMENSIONS
SEE NOTE 2 SYMBOL MIN NOM | MAX
GDs/GEs 3.10 - -
NOTES:
N DR ARTERNIDIMENSIONS 1. THE USER MAY MODIFY THE PCB LAND PATTERN GEs e Xs = 02 | 025
SYMBOL MIN_ [ NOM | MAX DESIGN AND DIMENSIONS BASED ON THEIR r Ys - 062 -
GD/GE 3.05 - 3.10 EXPERIENCE AND/OR PROCESS CAPABILITY e © 0.50
— 2. EXPOSED SOLDERABLE COPPER AREA OF THE J—
D27E2 - 250 | 250 CENTER PAD CAN BE EITHER SOLID OR SEGMENTED d '
Pad: X - 028 | 0.28 3. MAXIMUM THERMAL AND ELECTRICAL PACKAGE
Pad: Y - 069 - PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF
SOLID VIAS IS INCORPORATED IN THE CENTER LAND
° 050 PATTERN SEE DETAIL "B" FOR CENTER
PAD STENCIL OPENINGS
PCB LAND PATTERN STENCIL
FULLRADIUS ~ SOLDERIMASK SMT APPLICATION NOTES
IS OPTIONAL
1. THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON THEIR EXPERIENCE
AND/OR PROCESS CAPABILITY.
2. THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD (IN THE CENTER)
j CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE EXPOSED PAD ON THE PACKAGE.
HOWEVER, THE SOLDERABLE AREA, AS DEFINED BY THE SOLDER MASK (SMD), OR NON
SOLDER MASK DEFINED (NSMD), SHOULD BE AS SHOWN FOR THE BEST THERMAL &
ELECTRICAL PERFORMANCE.
3. MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF
0.075 (MIN) SOLID VIAS IS INCORPORATED IN THE CENTER LAND PATTERN (See Options 1 & 2).
: 4. THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER, AND 1 0Z
COPPER VIA BARREL PLATING.
— |~ 0.025 uiny 5. NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR PERIMETER
LANDS.
6. A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO POLISHED
DETAIL "A" - STENCIL OPENING for PERIMETER LANDS TRAPEZOIDAL WALLS. THE RECOMMENDED STENCIL THICKNESS IS 0.125 mm FOR PITCHES
0.4 and 0.5 mm.
7. RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN) RESPECTIVELY.
8. RECOMMENDED STENCIL APERTURES ARE AS SHOWN.
OPTION 1 OPTION 2 9. IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.
NON-PLUGGED THERVAL VIAS oLUGOED THERIAL VIAS 10. THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND THE GIVEN
(NON ) ( ) BOARD DETAILS, SUCH AS GEOMETRY, COMPONENTS ETC.
0.1mm (MIN) —I 0.2-0.3mm UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE: . n n .o .
see the Microchip Packaging Specification at
DECIMAL ANGULAR E R . X
XXt #1° http://www.microchip.com/packaging
X:XXX ;0.025 TLE
INTERPRET DIM AND TOL PER NAME DATE PAC KAG E DATA
Z ASME Y14.5M - 1994 24 PINS QFN-2504, 4x4mm BODY, 0.5mm PITCH,
Therma Vias: 20.30mm, Therma Vias: ©0.30mm, MATERIAL DRAWN 2.5x2.5mm EXPOSED PAD, 0.4mm LEAD LENGTH
3x3 Matrix @ 1.00mm Pitch 343 Matrix @ 1.00mm Pitch - 2/18/09 Application Notes
Stencil Openings: 20.70-0.80mm Stenci Openings: 0.62x0.62mm (MAX)
2x2 Matrix 3x3 Matrix FINISH CHECKED DWG NUMBER REV
SKILIEV | 2/18/09 24QFN-2504-4x4B c
DETAIL "B" - THERMAL VIAS and STENCIL OPENING for CENTER PAD PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 2/18/09 1:1 JEDEC: MO-220 2 0F 2
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4X 45°X0.6MAX (OPTIONAL)
TERMINAL #1 IDENTIFIER AREA f

D172 X E1/2

TOP VIEW

l

o ——

SIDE VIEW

|=——GD

‘<— D2

GE E2'

?‘ Ny

LAND PATTERN DIMENSIONS
SYMBOL | MIN NOM MAX
GD/GE 4.00 - 4.10
D2'/E2' 3.10 -
X - 0.28 0.28
Y - 0.69 -
e 0.50

REVISION HISTORY

-.. B & REV DESCRIPTION DATE REL. BY
[=—D2 —=— TERMINAL #1 A |INITIAL RELEASE 82009 | SKILIEV
— e IDENTIFIER AREA
los (DI2 X Ef2)
UTU UL
1
=9 2
P 3 EXPOSED PAD
1 E =3 (ePAD)
-
P “ rzsx L
nnannm
28X K —o| = f
28Xb A
BOTTOM VIEW COMMON DIMENSIONS
SYMBOL | MIN NOM MAX | NOTE REMARK
’ VimaE A 0.80 | 085 | 1.00 - OVERALL PACKAGE HEIGHT
A2 A1 0 0.02 | 0.05 - STANDOFF
3 A2 0.60 - 0.80 - MOLD CAP THICKNESS
D/E 4.90 5.00 5.10 - X/Y BODY SIZE
3-D VIEWS D1/E1 4.55 4.75 4.95 - X/Y MOLD CAP SIZE
D2/E2 3.00 3.10 3.20 - X/Y EXPOSED PAD SIZE

L 0.30 0.40 0.50 - TERMINAL LENGTH
b 0.18 | 025 | 0.30 2 TERMINAL WIDTH
K 0.45 | 055 - - | TERMINAL TO ePAD CLEARANCE
e 0.50 BSC - TERMINAL PITCH

ALL RADIUS IS OPTIONAL

PCB LAND NOTES:

- THE USER MAY MODIFY THE PCB LAND PATTERN
DESIGN AND DIMENSIONS BASED ON THEIR
EXPERIENCE AND/OR PROCESS CAPABILITY

- EXPOSED SOLDERABLE COPPER AREA OF THE
CENTER PAD CAN BE EITHER SOLID OR SEGMENTED

- MAXIMUM THERMAL AND ELECTRICAL PACKAGE
PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF
SOLID VIAS IS INCORPORATED IN THE CENTER LAND
PATTERN

PCB LAND PATTERN

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN 0.15 AND

0.30 mm FROM THE TERMINAL TIP.
3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE

AREA INDICATED.

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL
XX 0.1
XXX 0.05
XXXX £0.025

ANGULAR
£1°

THIRD ANGLE PROJECTION

© =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

INTERPRET DIM AND TOL PER

ASME Y14.5M - 1884 NAME

DATE

MATERIAL DRAWN

8/14/09

TITLE
PACKAGE OUTLINE
28 PINS QFN-3104, 5x5mm BODY, 0.5mm PITCH
3.1x3.1mm ePAD, 0.4mm Lead Length

FINISH CHECKED

- S.K.ILIEV

8/17/09

REV

A

DWG NUMBER

28QFN-3104-5x5

APPROVED
SK.LIEV

PRINT WITH "SCALE TO FIT"
DO NOT SCALE DRAWING

8/20/09

SCALE
1:1

STD COMPLIANCE
JEDEC: MO-220

SHEET
10F1
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REVISION HISTORY
REV DESCRIPTION DATE | REL.BY
B
A [INITIAL RELEASE 107/03 | SKILIEV
A B | ADDING "PRELIMINARY" NOTE 12/1/03 | SKILIEV
™1 e
-I NG R C | REMOVE THE "PRELIMINARY" NOTE 121404 | SKILIEV
URIRUBIZIEI (D12 X ER2) D |NEW DRAWING FORMAT AND 3-D VIEW ADDED 12/20/04 | SKILIEV
l E  |D2/E2(MIN) FROM 1.25 TO 2.95 & (NOM) ADDED 62105 | SKILIEV
-
X — Si;?eSPEED) F | RECOMMENDED PCB LAND PATTERN ADDED 420106 | SKILIEV
=
= / p ADDED PARALLELISM TOL, D2/E2' MAX, Y(nom) and
> = / 28X L /A X(nom). POSITION TOL MOVED TO TOP VIEW. SIDE
=1 G | ANGLE (max) FROM 12 TO 14°. D/E and D2/E2 TOL | 4/12/2011| sk
FROM £0.15 TO £0.10. GD/ED FROM 3.53 TO 3.65.
Y(max) NOT SPECIFIED NOW
(DATUM A)

4X 45°X0.6MAX (OPTIONAL)

(DATUM B) 28X b
;rDEﬂFl{é\AJ(NEAWI;;? IDENTIFIER AREAA A
COMMON DIMENSIONS
M w SYMBOL | MIN NOM | MAX | NOTE REMARK
A 0.80 0.85 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A2 0.60 0.65 0.80 - MOLD CAP THICKNESS
A3 0.20 (REF) - LEADFRAME THICKNESS

//]0.10[c D/E 4.90 5.00 5.10 - X/Y BODY SIZE

D1/E1 4.55 4.75 4.95 - X/Y MOLD CAP SIZE

- 4X 0°-14°
™
A | T
f

.

—— B

i

D2E2 | 300 | 310 | 320 | 2 XJY EXPOSED PAD SIZE
- 050 | 060 | 0.75 | 4 TERMINAL LENGTH
SIDE VIEW 3-D VIEWS b 018 | 025 | 030 | 2 TERMINAL WIDTH
e 0.50 BSC - TERMINAL PITCH

BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE AREA INDICATED.

4. ROUNDED INNER TIPS ON TERMINALS ARE OPTIONAL.

|~—GD —= Y NOTES:
D2 1. ALL DIMENSIONS ARE IN MILLIMETER.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
I | _T

ﬁ‘

GE EJZ’_ :‘—e

' LAND PATTERN Dﬁ’@éﬁiéﬁéﬁi‘éﬁﬁ.ff.i.i‘?'éfs THIRD ANGLE PROJECTION Note: For the most current package drawings,
DIMENSIONS DEC:::R TOLERANCES ARAEGULAR @ ‘6’ see the Microchip Packaging Specification at
THE USER MAY MODIFY THE PCB LAND PATTERN ) . . ' ;
DIMENSIONS BASED ON THEIR EXPERIENCE SYMBOL| MIN | NOM | MAX o 005 “ http:/fwww.microchip.com/packaging
AND/OR PROCESS CAPABILITY - XXX £0.025
GD,/GE, 365 370 INTERPRET DIM AND TOL PER e PACKAGE DATA
MAXIMUM THERMAL AND ELECTRICAL PACKAGE D2/E2 - 3.10 1 3.10 ASNE Y145 - 1994 e o
PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF X - 0.24 0.28 MATERIAL DRAWN 28 TERMINAL QFN, 5x5mm BODY, 0.5mm PITCH
SOLID VIAS IS INCORPORATED IN THE CENTER LAND Y - 0.89 - - SKILIEV | 10/7/03 3106 PCB FEATURES
PATTERN e 050 FINISH CHECKED DWG NUMBER REV
- SKILIEV | 10/7/03 POD-28QFN-5x5B-05P-3106 G
PCB LAND PATTERN e — T S ST coweE e
DO NOT SCALE DRAWING SKILIEV | 10/7/03 1:1 JEDEC: MO-220 10F 1
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REVISION HISTORY
REV DESCRIPTION DATE RE'—E¢SED
5] A | INITIAL RELEASE 10/30/08 | S.K.ILIEV
A B | L(MAX) FROM 0.55 TO 0.50mm. ADDED D2/E2 TABLE 7/8/05 | SKILIEV
N
D D2 TERMINAL #1
D1 _I e I__ IDENTIFIER C |D2/E2 FROM 2.95-3.10-3.25TO 3.15 - 3.30 - 3.45 10/19/05 | SKILIEV
32 AREA D | ADDED PCB LAND PATTERN. ADDED DIM "K" 11/18/08 | S.K.ILIEV
—T U0 UUooy (D/2 X E/2)
] 4 ADDED PAGE 20f2, AND APP NOTES UPDATED. D/E
2 iy E | and D2/E2 TOLERANCES FROM $0.15 TO +0.10mm. 2117/09 | SKILEV
3 c MINIMUM "K" FROM 0.20 TO 0.35mm
EXPOSED
= FIXED 3-D VIEWS from 28 to 32 PINS. ADDED K(nom).
E1 E B2 5 PAD (ePAD) F | RE-LAYOUT PAGE 20f2. 423009 | SKILIEV
Py g G | D2/E2 (MIN) from 3.10 to 3.20. 9/1/09 | SKILIEV
= 32X L ADDED A2 (NOM). ADDED D2/E2'(MIN). X from 0.28 to
L _/ WA NNNNNAn 3 H 0.24.'Y from 0.69 to 0.75. Y's from 0.64 to 0.68. 107710 | SKILIEV
(DATUM A) /
4X 45°X0.6 MAX (OPTIONAL) (DATUM B) sox
TERMINAL #1 IDENTIFIER AREA
(D172 X E112) 32X k— /A $
TOP VIEW BOTTOM VIEW
C
el ) l
A &l‘II;III;III;III;III;III;III;I:\&__A2
—
A1-
SIDE VIEW 3-D VIEWS NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
COMMON DIMENSIONS BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
SYMBOL MIN NOM MAX NOTE REMARK WITHIN THE AREA INDICATED.
A 0.70 0.85 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A2 - 0.65 0.90 - MOLD CAP THICKNESS NS ONG ARE Th iU | THIRD ANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE: . . . L .
D/E 4.90 5.00 5.10 - X/Y BODY SIZE oECIVAL ANGULAR @ :(t%te ;;19 Mlcrqchlp:ackag;ng ipelCIflcatlon at
+0.1 +1° ¥
DUE1 | 455 | 475 | 4.95 - X/Y MOLD CAP SIZE X 3005 :-I p-/lwww.microchip.com/packaging
X.XXX £0.025
D2/E2 3.20 3.30 3.40 - X/Y EXPOSED PAD SIZE INTERPRET DIM AND TOL PER o o R PACKAGE DATA
L 030 | 040 | 050 B TERMINAL LENGTH ASVE Y145M - 1994 32 PINS QFN-3304, 5x5mm BODY, 0.5mm PITCH
MATERIAL DRAWN 3.3x3.3mm ePAD, 0.4mm LEAD LENGTH
b 0.18 0.25 0.30 2 TERMINAL WIDTH - - 2/19/04 Package Outline Drawing (POD)
k 0.35 0.45 - - | TERMINAL TO ePAD CLEARANCE FINISH CHECKED DWG NUMBER REV
- SKILEV | 21904 32QFN-3304-5x5B H
e 0.50 BSC - TERMINAL PITCH
PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILEV | 7/12/04 1:1 JEDEC: MO-220 10F2

DS00000049BQ page 626

© 2014 Microchip Technology Inc.




MICROCHIP

Legacy SMSC Packaging Outlines and Dimensions

GD
’7D2'
Y SEE DETAIL "A" FOR
| | X 02-03— 1~ STENCIL RERIMETER PAD
| | [ GDs
!
GE E2 STENCIL DIMENSIONS
J SYMBOL MIN | NOM | MAX
e GEs GDs/GEs 4.05 - -
| EE— re
r 1 Xs - 0.23 | 0.25
SEE NOTE 2 / _' Ys _ 0.62 0.68
'  _ 0.50
CAlID PATITERN DIMENSIONS :"?FLEESUSER MAY MODIFY THE PCB LAND PATTERN /| i
SYMBOL MIN_ | NOM | MAX DESIGN AND DIMENSIONS BASED ON THEIR Z
GD/GE 2.00 . @10 EXPERIENCE AND/OR PROCESS CAPABILITY
e ool ow]|  GEeESSiecorammene
X - 024 | 028 3. MAXIMUM THERMAL AND ELECTRICAL PACKAGE PAD STENCIL OPENINGS
Y - 060 | 075 PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF
SOLID VIAS IS INCORPORATED IN THE CENTER LAND STENCIL
e 0.50 PATTERN
PCB LAND PATTERN
SMT APPLICATION NOTES
FULL RADIUS SOLDER MASK
IS OPTIONAL 1. THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON THEIR EXPERIENCE AND/OR
PROCESS CAPABILITY.
2. THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD (IN THE CENTER) CAN BE LARGER,

AND WITH DIFFERENT SHAPE THAN THE EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE
I\ AREA, AS DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD), SHOULD BE AS
SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.
MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF SOLID VIAS IS
INCORPORATED IN THE CENTER LAND PATTERN (See Options 1 & 2).
THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER, AND 1 OZ COPPER VIA BARREL
PLATING.
NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR PERIMETER LANDS.
A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO POLISHED TRAPEZOIDAL
- WALLS. THE RECOMMENDED STENCIL THICKNESS IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.
DETAIL "A" - STENCIL OPENING for PERIMETER LANDS 7. RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN) RESPECTIVELY.
8. RECOMMENDED STENCIL APERTURES ARE AS SHOWN.

OPTION 1 OPTION 2 9. IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.

(NON-PLUGGED THERMAL VIAS) (PLUGGED THERMAL VIAS 10. THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND THE GIVEN BOARD DETAILS,

w

0.075 (MIN)

>

0.025 (MIN)

[

SUCH AS GEOMETRY, COMPONENTS ETC.

)
0.1mm (MIN)——I 0.2-0.3mm
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION

DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE see the Microchip Packaging Specification at
DECIMAL ANGULAR R X X
XX 0.1 +1° @ 6’ http://www.microchip.com/packaging
XXX £0.05
X.XXX £0.025
INTERPRET DIM AND TOL PER NAME DATE TTE PACKAGE DATA
/ e 500 / ASME Y14.5M - 1994 32 PINS QFN-3304, 5x5mm BODY, 0.5mm PITCH,
Thermal Vias: mm, Thermal Vias: @0.30mm, MATERIAL DRAWN
4x4 Matrix @ 0.90mm Pitch 4x4 Matrix @ 0.90mm Pitch 2/17/09 3.3x3.3mm EXP%SEID PAD’ ?14mm LEAD LENGTH
Stencil Openings: ©0.55-0.65mm Stencil Openings: 0.82x0.82mm (MAX) pplication Notes
3x3 Matrix 3x3 Matrix FINISH CHECKED DWG NUMBER REV
DETAIL"B" - - 2/17/09 32QFN-3304-5x5B H
THERMAL VIAS and STENCIL OPENING - CENTER PAD PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.LIEV 2/17/09 11 JEDEC: MO-220 20F2
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REVISION HISTORY

REV DESCRIPTION DATE RELEQSED
D ) . D2 A |INITIAL RELEASE 7124107 | SKILIEV
D1 — | "A" was 0.70-1.00, now 0.80-0.85-0.90. "A2" was - -
0.90, now - 0.65-0.75. D/E tolerance was +0.15, now
36 TERMINAL #1 B |is +0.10. ADDED PAGE 20f2. UPDATED APP 3/27/09 | S.KILIEV
— IDENTIFIER NOTES
AREA
1 =4 1 (D2 XENR)
2 = % 7/ 2
Vo /
3 > (/// /// 3
— /- //
. E1 E = \srvi EXPOSED
= PAD (ePAD)
> ‘ Ve
= i 36X L
= T
1000ANNN
i COMMON DIMENSIONS
4X 45°X0.6 MAX (OPTIONAL 36X k —=—| |=— |~— 36X Db
5°x06 (OPTIONAL) S 0@[CAE] SYMBOL | MIN | NOM | MAX | NOTE REMARK
TERMINAL #1 IDENTIFIER AREA A AU N
(D12 X E112) & 0.050[C A 080 | 085 | 090 OVERALL PACKAGE HEIGHT
A1 0 002 | 005 - STANDOFF
TOP VIEW BOTTOM VIEW
—_— —_— A2 - 065 | 075 - MOLD CAP THICKNESS
D/E 590 | 600 | 6.10 - X/Y BODY SIZE
‘ ‘ D1/E1 5.55 - 5.95 - X/Y MOLD CAP SIZE
| //]0.10]c D2/E2 400 | 410 | 420 - X/Y EXPOSED PAD SIZE
A2
&:EEIIEIIEIIEIFIQIEIIEIJ:Q | A L 0.50 0.60 0.75 - TERMINAL LENGTH
_1 f b 018 | 025 | 030 2 TERMINAL WIDTH
Al k 025 | 035 - - | TERMINAL TO ePAD CLEARANCE
SIDE VIEW e 0.50 BSC - TERMINAL PITCH
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE AREA INDICATED.

. ' OMENSIONS ARE N ErERs | T ANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE: . . . e N
@ see the Microchip Packaging Specification at
DECIMAL ANGULAR G
*1°

XX o http://www.microchip.com/packaging
X.XXX £0.0256
INTERPRET DIM AND TOL PER NAME DATE e PAC KAG E DATA
ASME Y14.5M - 1994
36 PINS QFN-4106, 6x6mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 4.1x4.1mm EXPOSED PAD, 0.6mm LEAD LENGTH
- - 7/20/07 Package Outline Drawing (POD)
FINISH CHECKED DWG NUMBER REV
3-D VIEWS - SKILIEV | 7/24/07 36QFN-4106-6x6B B
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV | 7/24/07 1:1 JEDEC: MO-220 10F2
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SEE DETAIL "A" FOR REVISION HISTORY

|-—o— GD SEE DETAIL "A" STENCIL RERIMETER PAD
" FOR PERIMETER PAD
b2 AND SOLDERMASK |~ GDs REV DESCRIPTION pate | RELEASED
"A" was 0.70-1.00, now 0.80-0.85-0.80. "A2" was - -
0.90, now - 0.65-0.75. D/E tolerance was +0.15, now

is £0.10. ADDED PAGE 20f2. UPDATED APP 3127109 | SKILIEV
NOTES

e
GE E2' _re GEs { LAND PATTERN DIMENSIONS

SYMBOL MIN | NOM | MAX
_f GD/GE 4.70 - 4.75

_f 1l — / GDs/GEs 4.80 - -
/ D2VE2' - 410 | 4.10
Pad: X - 028 | 0.28

SEE DETAIL "B" FOR CENTER PAD DESIGN ZSEE DETAIL "B" FOR CENTER Stencil: X 023 | 025
(EXPOSED SOLDERABLE COPPER AREA) PAD STENCIL OPENINGS encil: Xs - . .

Pad: Y - 0.90 0.90
PCB LAND PATTERN STENCIL o — o5 o

CLEARANCE B/N PAD & SM e 0.50

SOLDER MASK
0.060-0.075
_\ R\ SMT APPLICATION NOTES

' . THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON THEIR EXPERIENCE AND/OR
—_— PROCESS CAPABILITY.
Xs X

N

. THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD (IN THE CENTER) CAN BE LARGER,
AND WITH DIFFERENT SHAPE THAN THE EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE
AREA, AS DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD), SHOULD BE AS
SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.

MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF SOLID VIAS IS
INCORPORATED IN THE CENTER LAND PATTERN (See Options 1 & 2).

Y —=—| 4. THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER, AND 1 OZ COPPER VIA BARREL
PLATING.

NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR PERIMETER LANDS.

A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO POLISHED TRAPEZOIDAL
STENCIL OPENING - PERIMETER LANDS WALLS. THE RECOMMENDED STENCIL THICKNESS IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.

0.5 -
0.075 (MIN) —

FULL RADIUS
IS OPTIONAL —Ys —| |==—0.025 (MIN)

I

DETAIL "A"

oo

7. RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN) RESPECTIVELY.
OPTION 1 OPTION 2 8. RECOMMENDED STENCIL APERTURES ARE AS SHOWN.
(NON-PLUGGED THERMAL VIAS) (PLUGGED THERMAL VIAS) 9. IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.
0.1mm (MIN) —= o 0.2:03mm 10. THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND THE GIVEN BOARD DETAILS,
||— |— SUCH AS GEOMETRY, COMPONENTS ETC.
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION . .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,

AND TOLERANCES ARE:

see the Microchip Packaging Specification at
DECIMAL ANGULAR . . .
XX 0.1 +1° @' 6’ http://www.microchip.com/packaging
XXX £0.05
: X.XXX +0.025 TITLE
INTERPRET DIM AND TOL PER NAME OATE PACKAGE DATA
Zn, ees 00 ASME Y14.5M - 1994 36 PINS QFN-4106, 6x6mm BODY, 0.5mm PITCH,
ermal Vias: mm, The i Vias: 20.30mm,
5x5 Matrix @ 0.90mm Pitch 5xsernr/1"aamx?@so 90mm Pith MATERIAL DRAWN 3/25/09 4.1x4.1mm EXPOSEP PAD‘ 0.6mm LEAD LENGTH
Stencit Openings: @0.55-0.65mm Stencit Openings: 0.82x0.82mm (MAX) B ) App"catlon Notes
4x4 Matrix 4x4 Matrix FINISH CHECKED DWG NUMBER REV
DETAIL "B" - SKILIEV | 3/27/09 36QFN-4106-6x6B B
THERMAL VIAS and STENCIL OPENING - CENTER PAD PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 3/27/09 1:1 JEDEC: MO-220 20F2
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$|o.10M[C|A[B REVISION HISTORY
D D2
REV DESCRIPTION DATE RELEASED BY
D1 ._>| e|<_ /A
6 . TERMINAL #1 A INITIAL RELEASE 10/30/08 S.K.ILIEV
N\ IDENTIFIER
(VRURURUAVSIRY) AREA
1 1 (D/2XE/2)
2 =) 2
3 = 3
/ = A
E1 E =3 EXPOSED
=) PAD
) e
5 l_ 36X L
Z anANANN
Zztx 45°X0.6 MAX (OPTIONAL) 36Xk —=—| |[=— 36X b
TERMINAL #1 IDENTIFIER AREA A .$. 0.10 = c AlBl
(D12 X E1/2) /A 0.05(|[C
TOP VIEW BOTTOM VIEW
A |
A2
E I/Q!—LH.H.H.HH.H.ELHJ—\L—_-
SIDE VIEW 3-D VIEW
NOTES:
COMMON DIMENSIONS 1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
SYMBOL MIN NOM MAX NOTE REMARK BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
A 0.70 - 1.00 - OVERALL PACKAGE HEIGHT WITHIN THE AREA INDICATED.
A1 0 0.02 0.05 - STANDOFF 4. COPLANARITY ZONE APPLIES TO EXPOSED PAD AND TERMINALS.
A2 - - 0.90 - MOLD CAP THICKNESS
D/E 5.85 6.00 6.15 - X/Y BODY SIZE UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION N .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
D1/E1 5.55 - 5.95 - X/Y MOLD CAP SIZE DEC;::ETOLERANCES Aiieum see the Microchip Packaging Specification at
D2/E2 3.60 3.70 3.80 4 X/Y EXPOSED PAD SIZE XX st pen 6’ http://www.microchip.com/packaging
L 030 | 040 | 050 - TERMINAL LENGTH ”;:E*;’:::TD‘M S e
ASME Y14.5M - 1994 NAME DATE PACKAGE OUTLINE
b 018 | 025 | 030 | 2 TERMINAL WIDTH e E 36 PIN QFN, 6x6mm BODY, 0.5mm PITCH
k 0.52 - - - | TERMINAL TO ePAD CLEARANCE ) SKILEV |10r28/08 3.7x3.7mm ePAD, 0.4mm LEAD
cce - - 0.08 4 COPLANARITY FINISH CHECKED DWG NUMBER REV
o 0.50 BSC N TERMINAL PITCH - SKILIEV |10/29/08 MO-36QFN-3704-6x6B A
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV |10/30/08 11 JEDEC: MO-220 10F1
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.$. 0_10@ clale REVISION HISTORY
D D2
REV DESCRIPTION DATE RELEASED BY
D1 _.I R I__ A
" i TERMINAL #1 A |INITIAL RELEASE 10/7/08 SK.ILIEV
IDENTIFIER
N B TUUTUTT
1 < 1 (D/2XEf2)
! <] = )
3 = 3
@ —) A
E1 E S|e2 B EXPOSED
S =) PAD
> Ve
N > 36X L
2 nnnnnan
f COMMON DIMENSIONS
Z o 36X k —=—] |=— ’1 L 36X b
4X 45°X0.6 MAX (OPTIONAL) A o@[CTATE] SYMBOL | MIN | NOM | MAX [ NOTE REMARK
(TDESQ";(NQ'-/? IDENTIFIER AREA 4 0‘05 olc A 070 | 085 | 1.00 - OVERALL PACKAGE HEIGHT
= A1 0 002 | 005 - STANDOFF
TOP VIEW BOTTOM VIEW 2 - ) 0.90 - MOLD GAP THICKNESS
D/E 590 | 6.00 6.10 - XIY BODY SIZE
) D1/E1 555 | 575 5.95 - X/Y MOLD CAP SIZE
c
& ‘ ‘ D2/E2 3.60 3.70 3.80 4 X/Y EXPOSED PAD SIZE
[&[eec]C] [] 1\ I A2 A L 050 | 060 | 075 - TERMINAL LENGTH
1 b 018 | 025 0.30 2 TERMINAL WIDTH
AT— k 0.45 - - - | TERMINAL TO ePAD CLEARANCE
SIDE VIEW cce - - 0.08 4 COPLANARITY
o e 0.50 BSC - TERMINAL PITCH
~——
D2’ Y
— X NOTES:
I:I I:I I:I I:I I:I I:I I:I H 1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
— | BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
— ] 3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
— FULL RADIUS IS OPTIONAL WITHIN THE AREA INDICATED.
— — 4. COPLANARITY ZONE APPLIES TO EXPOSED PAD AND TERMINALS.
GE E2 == = e
(] (]
: : UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION :
— == LAND PATTERN DIMENSIONS DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
—1J : AND TOLERAMNCES ARE: th M h P k . S f t t
J SYMBOL MIN NOM MAX DECIMAL AA\GLLLAR :(tete// e ICI'O.C Iph.ﬁC ag;ng kpef)l Ication a
I:I I:I I:I I:I I:I I:I I:I I:I I:I GD/GE 4.60 N 470 xx *1 @ E p://www.microchip.com/packaging
D2YE2' ~ 3.70 _ X XXX £0.025 e
THE USER MAY MODIFY THE PCB X - 0.28 0.28 e Vg tome NAME DATE PACKAGE OUTLINE
LAND PATTERN DIMENSIONS Y " 0.90 " VATERIAL RATN 36 PIN QFN, 6x6mm BODY, 0.5mm PITCH
BASED ON THEIR EXPERIENCE 050 . SKILIEV |10/3/08 3.7x3.7mm ePAD
AND/OR PROCESS CAPABILITY e :
FINISH CHECKED DWG NUMBER REV
- SKILIEV | 10/6/08 MO-36QFN-37-6x6B -
PCB LAND PATTERN
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 10/7/08 1:1 JEDEC: MO-220 10F 1
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—

D &l
D1 1
I U
-
-
P
P
-
E1 E E2 5
P
P
P
L 1]
’l L 4X 45°x0.6MAX (OPTIONAL) 40X K —=—|
TERMINAL #1 IDENTIFIER AREA A
TOP VIEW
//10.10]c

&
T

SIDE VIEW

3-D VIEWS

S

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE

LOCATED WITHIN THE AREA INDICATED.

REVISION HISTORY
REV DESCRIPTION DATE RELEASED BY
$ 0 10@ E A INITIAL RELEASE 2/7/04 S.K.LIEV
D2 ADDED PAGE 20f2. APP NOTES UPDATED 2/5/09 S.K.LIEV
T A
40 TERMINAL #1
UUUUTUUTUU IDENTIFIER AREA
1 (DI2XER2)
2
3
oy TP COMMON DIMENSIONS
|
20X L SYMBOL MIN NOM MAX NOTE REMARK
r A 0.70 0.85 1.00 - OVERALL PKG HEIGHT
nnNNNNNN
1 A1 0 0.02 0.05 - STANDOFF
L 40X b2\ A2 - - 0.90 - MOLD CAP THICKNESS
o.10M|c|A[B
D/E 5.90 6.00 6.10 - X/Y OVERALL PKG BODY SIZE
A
D1/E1 5.55 5.75 5.95 - X/Y MOLD CAP SIZE
BOTTOM VIEW
D2/E2 4.00 4.10 4.20 - X/Y EXPOSED PAD SIZE
L 0.30 0.40 0.50 - TERMINAL LENGTH
b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 0.45 - - - ePAD TO PINS CLEARANCE
e 050 BSC - TERMINAL PITCH
NOTES:

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL ANGULAR
XX 0.1 +1°
XXX 0.05

X.XXX +0.025

INTERPRET DIM AND TOL PER
ASME Y14.5M - 1994

THIRD ANGLE PROJECTION

& =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

NAME DATE

MATERIAL

DRAWN

TITLE

PACKAGE DATA

40 PINS QFN-4104, 6x6mm BODY, 0.5mm PITCH,
4.1x4.1mm EXPOSED PAD, 0.4mm LEAD LENGTH

- - 2/06/04 Package Outline Drawing (POD)
FINISH CHECKED DWG NUMBER REV
- - 2/07/04 40QFN-4104-6x6B B
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV | 2/07/04 1:1 JEDEC: MO-220 10F 2
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SEE DETAIL "A" FOR
[~——GD SEE DETAIL "A" STENCIL RERIMETER PAD REVISION HISTORY
' FOR PERIMETER PAD
b2 AND SOLDER MASK GDs REV DESCRIPTION DATE RELEASED BY
B | ADDED PAGE 20f2. APP NOTES UPDATED 2/5/09 S.K.ILIEV
GE E2' GEs e LAND PATTERN DIMENSIONS
re SYMBOL MIN | NOM [ MAX
GD/GE 5.00 - 5.10
A — / _f GDs/GEs 5.05 - -
A t 1l <= D2Y/E2' - 4.10 -
/ Pad: X - 0.28 0.28
SEE DETAIL "B" FOR GENTER PAD DESIGN SEE DETAIL "B" FOR CENTER Stencil: Xs - 023 | 025
(EXPOSED SOLDERABLE COPPER AREA) PAD STENCIL OPENINGS Pad: Y - 0.69 | 0.69
PCB LAND PATTERN STENCIL Stencil: Ys - 062 | 064
e 0.50
SOLDER MASK CLEARANCE B/N PAD & SM
0.060 - 0.075
_\ \ SMT APPLICATION NOTES

b . THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON THEIR EXPERIENCE AND/OR
-— PROCESS CAPABILITY.

f Xs X . THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD (IN THE CENTER) CAN BE LARGER,

0.5 - AND WITH DIFFERENT SHAPE THAN THE EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE
0.075 (MIN) — f t AREA, AS DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD), SHOULD BE AS
0.025 (MIN)

N

SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.
. MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF SOLID VIAS IS
INCORPORATED IN THE CENTER LAND PATTERN (See Options 1 & 2).
THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER, AND 1 OZ COPPER VIA BARREL
PLATING.
NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR PERIMETER LANDS.
A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO POLISHED TRAPEZOIDAL
STENCIL OPENING - PERIMETER LANDS WALLS. THE RECOMMENDED STENCIL THICKNESS IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.

FULL RADIUS
IS OPTIONAL —vYs

w

Y ——]

>

DETAIL "A"

oo

7. RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN) RESPECTIVELY.
OPTION 1 OPTION 2 8. RECOMMENDED STENCIL APERTURES ARE AS SHOWN.
(NON-PLUGGED THERMAL VIAS) (PLUGGED THERMAL VIAS) 9. IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.
0.1mm (MIN) o 0.2:03mm 10. THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND THE GIVEN BOARD DETAILS,
__||— |— i SUCH AS GEOMETRY, COMPONENTS ETC.
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,

AND TOLERANCES ARE:

see the Microchip Packaging Specification at
DECIMAL ANGULAR R . X
XX 0.1 +1° @ 6’ http://www.microchip.com/packaging
XXX £0.05
X.XXX £0.025 —
‘ INTERPRET DIM AND TOL PER NAME DATE PACKAGE DATA
Z e Vi 5040 ASME Y145 - 1994 40 PINS QFN-4104, 6x6mm BODY, 0.5mm PITCH,
ermal Vias: mm, Thermal Vias: ©0.30mm,
5x5 Matrix @ 0.90mm Pitch 5x5erl\;1:tnx?@50.90mmm;’\"tch MATERIAL DRAVN 2/06/04 4.1x4.1mm EXPOSEE_) PP_‘D’ 0.4mm LEAD LENGTH
Stencit Openings: @0.55-0.65mm Stencii Openings: 0.82x0.82mm (MAX) B B Appllcatlon Notes
4x4 Matrix 4x4 Matrix FINISH CHECKED DWG NUMBER REV
DETAIL "B" - - 2/07/04 40QFN-4104-6x6B B
THERMAL VIAS and STENCIL OPENING - CENTER PAD PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV | 2/07/04 1:1 JEDEC: MO-220 20F2
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A1—1

SIDE VIEW

3-D VIEWS

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE
LOCATED WITHIN THE AREA INDICATED.

REVISION HISTORY
REV DESCRIPTION DATE RE"E¢SED
A | INITIAL RELEASE 10/29/04 | SKILIEV
p—5] 0.108[c
D ] D2 @[010@[c]alel B | ADDED USB3450 & PARA 1 TO 6 IN MO SPEC 7/13/05 | SKILIEV
D1 1 ——I e I—— C |D2/E2 FROM 3.95-4.10-4.25 TO 4.15-4.30-4.45. PCB 1/11/06 | SKILEV
40 40 TERMINAL #1 D |POSITION TOL. MOVED TO VIEWS. D2/E2 TOL=:0.1 | 3/30/08 | S.K.ILIEV
= (VYRS RURU PNV ANE Y IDENTIFIER AREA
1 = 1 (DR2XER) E | ADDED PAGE 20f2. UPDATED APP NOTES 2/5/09 | S.KILIEV
2 = 2
3 =
=}
E1 E B2 P
P EXPOSED PAD COMMON DIMENSIONS
= e (ePAD)
P SYMBOL | MIN NOM | MAX [ NOTE REMARK
= 40X L
= A 0.70 0.85 1.00 - OVERALL PKG HEIGHT
z 1 annNNNNNNnN
f A1 0 0.02 0.05 - STANDOFF
L 4X 45°x0.6MAX (OPTIONAL) 40X K —om]  |a—o " L 40X b A A2 - - 0.90 - MOLD CAP THICKNESS
TERMINAL #1 IDENTIFIER AREA A [c] D/E 5.90 6.00 6.10 - X/Y OVERALL PKG BODY SIZE
D1/E1 5.55 5.75 5.95 - X/Y MOLD CAP SIZE
TOP VIEW BOTTOM VIEW
D2/E2 4.20 4.30 4.40 - X/Y EXPOSED PAD SIZE
L 0.30 0.40 0.50 - TERMINAL LENGTH
b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 0.35 - - - ePAD TO PINS CLEARANCE
C
] ‘ ‘ //To.10]c e 0.50 BSC - TERMINAL PITCH
A2 { 5 A
1 NOTES:
f 1. ALL DIMENSIONS ARE IN MILLIMETER.

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL ANGULAR
XX 0.1 +1°
XXX 0.05
X.XXX £0.025

INTERPRET DIM AND TOL PER

ASME Y14.5M - 1994

THIRD ANGLE PROJECTION

& =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

NAME

DATE

MATERIAL

DRAWN

TITLE

PACKAGE DATA
40 PINS QFN-4304, 6x6mm BODY, 0.5mm PITCH,
4.3x4.3mm EXPOSED PAD, 0.4mm LEAD LENGTH

- - 10/29/04 Package Outline Drawing (POD)
FINISH CHECKED DWG NUMBER REV
- - 10/29/04 40QFN-4304-6x6B E
SRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV  [10/29/04 1:1 JEDEC: MO-220 10F 2
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SEE DETAIL "A" FOR
—~——GD SEE DETAL "A" STENCIL RERIMETER PAD REVISION HISTORY
' FOR PERIMETER PAD
b/ AND SOLDER MASK |~ GDs REV DESCRIPTION paTe | RELEASED
E | ADDED PAGE 20f2. UPDATED APP NOTES 25009 | SKILIEV
oF b ok e LAND PATTERN DIMENSIONS
r € SYMBOL MIN | NOM | MAX
GDIGE 500 | - [ 510
— / _f GDs/GEs 505 | - -
] t ] ) D2/E2 - | 430 [ 430
/ Pad: X - | 028 [ 028
SEE DETAIL "B" FOR CENTER PAD DESIGN SEE DETAIL "B" FOR CENTER Stencil: Xs - 0.23 0.25
(EXPOSED SOLDERABLE COPPER AREA) PAD STENCIL OPENINGS Pad: Y - 0.69 0.69
PCB LAND PATTERN STENCIL Stencil: Ys - 0.62 0.64
- e 0.50
SOLDER MASK CLEARANCE B/N PAD & SM
0.060 - 0.075
_\ \ SMT APPLICATION NOTES

b . THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON THEIR EXPERIENCE AND/OR
—_— PROCESS CAPABILITY.
Xs X

. . THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD (IN THE CENTER) CAN BE LARGER,
05— - AND WITH DIFFERENT SHAPE THAN THE EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE
0.075 (MIN) — f f AREA, AS DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD), SHOULD BE AS
SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.
TOLRAOLS L ve 0.025 (MIN) . MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF SOLID VIAS IS
: INCORPORATED IN THE CENTER LAND PATTERN (See Options 1 & 2).
THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER, AND 1 OZ COPPER VIA BARREL
PLATING.
NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR PERIMETER LANDS.
A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO POLISHED TRAPEZOIDAL
STENCIL OPENING - PERIMETER LANDS WALLS. THE RECOMMENDED STENCIL THICKNESS IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.

N

w

Y ——]

>

DETAIL "A"

oo

7. RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN) RESPECTIVELY.
OPTION 1 OPTION 3 8. RECOMMENDED STENCIL APERTURES ARE AS SHOWN.
(NON-PLUGGED THERMAL VIAS) (PLUGGED THERMAL VIAS) 9. IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.
0.1mm (MIN) 0.2-0.3mm 10. THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND THE GIVEN BOARD DETAILS,
_‘II_ _I I‘_ SUCH AS GEOMETRY, COMPONENTS ETC.
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE: . . . I
see the Microchip Packaging Specification at
DECIMAL ANGULAR . . X
XX 0.1 +1° 6— http://www.microchip.com/packaging
XXX £0.05
X.XXX 0.025 —
INTERPRET DIM AND TOL PER PACKAGE DATA
ASME Y14.5M - 1994 NAME DATE
40 PINS QFN-4304, 6x6mm BODY, 0.5mm PITCH,
ThermaI‘Vias: @0.30mm, Thermal}Vias: 20.30m| " MATERIAL DRAWN 4.3x4.3mm EXPOSED PAD, 0.4mm LEAD LENGTH
5x5 Matrix @ 0.95mm Pitch 5x5 Matrix @ 0.95mm Pitch _ _ 2/5/09 Application Notes
Stencil Openings: @0.60-0.70mm Stencit Openings: 0.82x0.82mm (MAX)
4x4 Matrix 4x4 Matrix FINISH CHECKED DWG NUMBER REV
DETAIL "B" - - 2/5/09 40QFN-4304-6x6B E
THERMAL VIAS and STENCIL OPENING - CENTER PAD PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV 2/5/09 11 JEDEC: MO-220 20F2
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REVISION HISTORY

REVISION DESCRIPTION DATE RELEASED BY
A INITIAL RELEASE 7/16/04 SKILIEV
@CIALE]
D2 B DELETE THE "PRELIMINARY" SIGN 11/30/04 S.KILIEV

3-D VIEW ADDED. D2/E2 WAS 1.25-5.80 NOW - SEE TABLE.

D1 48X K € A c L(MAX) WAS 0.75 NOW IS 0.50 714105 SKILIEV
TERMINAL #1
48 | IDENTIFIER AREA D PCB FOOTPRINT AND EMC4001 IN D2/E2 TABLE ADDED 2/23/06 SKILIEV
: /- )

48X L

Y T I Uluu (D2XE2) E  [NEWEXPOSED PAD ADDED FOR EMC4002 DEVICE anan? | skiev
(7 /-
1 A = 4Ly 1
2 //////// v/ 2 F NEW EXPOSED PAD ADDED FOR 0S81110 DEVICE 707 [ SKILEV
3 7 /- P }/ 3 AADDED PAGE 20f2. UPDATED APP NOTES.
//////////? = v////// ¢ D2/E2 TOLERANCE FROM £0.15 TO £0.10 mm 213109 SKILIEV
4 =
J////Z?‘ o o LB v
| P EXPOSED PAD
=
P
=
=]
P

Y

4X 45°X0.6MAX (OPTIONAL)
TERMINAL #1 IDENTIFIER AREA (D1/2 X E1/2) &

A

E

TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
symBoL| MmN | Nom | MAX [ NOTE REMARK
A 070 | 085 | 1.00 - OVERALL PACKAGE HEIGHT
Al 0 | o002 | o005 - STANDOFF
A2 - - 0.90 - MOLD CAP THICKNESS
’ | ’ //To0]c
N ! A2 DE | 685 | 7.00 | 7.15 - X/Y BODY SIZE
) f D1/E1 | 655 | 675 | 6.95 - X/Y MOLD CAP SIZE
A= D2E2 | 400 | 410 | 420 - X/Y EXPOSED PAD SIZE
L 030 | 040 | 050 - TERMINAL LENGTH
SIDE VIEW
_— b 018 | 025 | 030 | 2 TERMINAL WIDTH
K 0.95 - - |CENTER PAD TO PIN CLEARANCE
e 0.50 BSC - TERMINAL PITCH
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN 0.15
AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE AREA INDICATED.

UNLESS OTHERWISE SPECIFIED | THIRD ANGLE PROJECTION Note: .
DIMENSIONS ARE IN MILLIMETERS ote: For the most current package drawings,
AND TOLERANGES ARE: @ see the Microchip Packaging Specification at
DECIMAL ANGULAR 6 ) 5 i
[ 1 http://www.microchip.com/packaging
X300 0,025
INTERPRET DIM AND TOL PER e e PACKAGE DATA
ASME VIA S -1o8 48 QFN-4104, 7x7mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 4.1x4.1mm EXPOSED PAD, 0.4mm LEAD LENGTH
3-D VIEWS - - 6/15/04 Package Outline Drawing (POD)
—_— FINISH GHECKED DWG NUMBER REV
- 7/14/04 48QFN-4104-7x7B G
RINT WITH SOALE T FIT- APPROVED SCALE 'STD COMPLIANGE SHEET
DO NOT SCALE DRAWING SKILIEV | 7/16/04 11 JEDEC: MO-220 10F2
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REVISION HISTORY

REV DESCRIPTION DATE RELEASED BY

|=———GD SEE DETAIL A" SEE DETAIL A" FOR STENCIL RERIMETER PAD
ADDED PAGE 20f2. UPDATED APP NOTES AND
‘<_ D2 ———] / i’cig ;%FEEAEEFI;&;\D |-———— GDs ————— = G D2/E2 TOLERANCE FROM +0.15 TO +0.10 mm 2309 SKILIEV

LAND PATTERN DIMENSIONS
. ohe e SYMBOL MIN _[NOM | MAX
re I GD/GE 6.00 - 6.10

GDs/GEs 6.05 - -

| :f / T D2VE2' - |410] -
Pad: X - 0.28 | 0.28
- — Stencil: Xs - 1023|025
/ Pad: Y - (069069
SEE DETAIL "B" FOR CENTER PAD DESIGN Z Stencil: Ys - 0.62 | 0.64

(EXPOSED SOLDERABLE COPPER AREA) SEE DETAIL "B" FOR CENTER o 0.50
PAD STENCIL OPENINGS

PCB LAND PATTERN STENCIL
SMT APPLICATION NOTES

LEARANCE B/N PAD & SM

-

SOLDERMASK 0.060-0.075 . THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON
THEIR EXPERIENCE AND/OR PROCESS CAPABILITY.
. THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD

t (IN THE CENTER) CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE
Xs X

N

EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE AREA, AS
DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD),
SHOULD BE AS SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.
MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN

AN ARRAY OF SOLID VIAS IS INCORPORATED IN THE CENTER LAND PATTERN.
(See Options 1 & 2)

THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER,
DETAIL "A" AND 1 OZ COPPER VIA BARREL PLATING.

- NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR
STENCIL OPENING - PERIMETER LANDS PERIMETER LANDS.

. A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO
POLISHED TRAPEZOIDAL WALLS. THE RECOMMENDED STENCIL THICKNESS

IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.

RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN)
RESPECTIVELY.

RECOMMENDED STENCIL APERTURES ARE AS SHOWN.

IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.

THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND

THE GIVEN BOARD DETAILS, SUCH AS GEOMETRY, COMPONENTS ETC.

i
0.5~ -

0.075 (MIN) —
FULL RADIUS

IS OPTIONAL —vs —| |==—0.025 (MIN)

w

Y —=—]

>

o

o

OPTION 1 OPTION 3
(NON-PLUGGED THERMAL VIAS) (PLUGGED THERMAL VIAS)

0.1mm (MIN) —ll- —| |— 0.2-0.3mm

N

S o©oow

1

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION . i
DIMENSIONS AR 1N MILLIMETERS Note: For the most current package drawings,
/ / AND TOLERANGES ARE @ see the Microchip Packaging Specification at
DECIMAL ANGULAR 6 | X .
Thermal Vias: ©0.30mm, Thermaf Vias: ©0.30mm, iix ig ;5 * http://www.microchip.com/packaging
5x5 Matrix @ 0.90mm Pitch 5x5 Matrix @ 0.90mm Pitch X.XXX £0.025
TITLE
Stencil Openings: ©0.55-0.65mm Stencil Openings: 0.82x0.82mm (MAX) INTERPRET DIM AND TOL PER NAME DATE PACKAGE DATA
4xd Matix 4xd Miatrix ASME Yi4.5M - 1994 48 QFN-4104, 7x7mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 4.1%4.1mm EXPOSED PAD, 0.4mm LEAD LENGTH
DETAIL "B - - 2/3/09 Application Notes
THERMAL VIAS and STENCIL OPENING - CENTER PAD FINISH CHECKED pwe# REV
- - 2/3/09 48QFN-4104-7x7B G
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 2/3/09 11 - 20F2
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REVISION HISTORY
REV DESCRIPTION DATE | RELEASED BY
A | INITIAL RELEASE 7126007 SKILIEV
0.10M[c[A[B
[@]o10@]c]A] B | ADDED PAGE 20f2. UPDATED APP NOTES 2/4109 SKILIEV
D A D2
——————— TERMINAL #1
b1 | IDENTIFIER AREA © 4BXK
! _ L1 48
o TUUNUUUTTIUI
/- /. 7 2
W27 % g
) >
AL A %=
| 4//_/4{/44(*,7,, I 1 {/452,5,
i ‘ =
\ ‘ =
‘ & / ‘ E 48X L
| ‘ 9 {
Z Jﬁﬂ.ﬂmnmn;
‘ — f
4X 45°X0.6MAX (OPTIONAL) EXPOSED PAD a8xb /A
[o10@[c[Als]
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
SYMBOL | MIN NOM MAX | NOTE REMARK
A 0.70 0.85 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
’ | A’Q //]o.10]c A2 - - 0.90 - MOLD CAP THICKNESS
a &mm:?mm%_—.—f DIE 6.85 | 7.00 | 7.15 - X/Y BODY SIZE
A1— D1/E1 6.55 6.75 6.95 - X/Y MOLD CAP SIZE
D2/E2 5.20 5.30 5.40 - X/Y EXPOSED PAD SIZE
SIDE VIEW L 030 | 040 | 050 - TERMINAL LENGTH
b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 0.35 - - - CENTER PAD TO PIN CLEARANCE
e 0.50 BSC - TERMINAL PITCH
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETER.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN 0.15
AND 0.30 mm FROM THE TERMINAL TIP.
3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE AREA INDICATED.
n}ﬁéﬁﬁa%ﬁ?ﬁfmﬁfgti THIRD ANGLE PROJECTION Note: For the most current package drawings,
Dgcx«ivmgmmgs Azisum @ 6 see the Microchip Eackagmg Spe.c\ﬁcalion at
iix t3;5 #* http://www.microchip.com/packaging
XXXX £0.025
INTERPRET DIM AND TOL PER Tme PACKAGE DATA
ASME Y14.5M - 1994 e oAt 48 PINS QFN-5304, 7x7mm BODY, 0.5mm PITCH,
WATERAL ORAN 5.3x5.3mm EXPOSED PAD, 0.4mm LEAD LENGTH
- - 7125007 Package Outline Drawing (POD)
3D VIEWS e e ST =
- 7/25/07 48QFN-5304-7x7B B
P — VT SoALE 7D COMPLIAGE SHEET
DO NOT SCALE DRAWING SKILEV | 7726007 121 JEDEC: MO-220 10F2
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GE E2' GEs
r
ti= t et/
SEE DETAIL "B" FOR CENTER PAD DESIGN ZSEE DETAIL "B" FOR CENTER
(EXPOSED SOLDERABLE COPPER AREA) PAD STENCIL OPENINGS
PCB LAND PATTERN STENCIL

CLEARANCE B/N PAD & SM

SOLDER MASK:
_\ 0.060 - 0.075
Xs X

t
05— -
0.075 (MIN) —
FULL RADIUS
IS OPTIONAL Vs —| |=—0.025 (MIN)

Y —=—]
DETAIL "A"

STENCIL OPENING - PERIMETER LANDS

OPTION 1 OPTION 3
(NON-PLUGGED THERMAL VIAS) (PLUGGED THERMAL VIAS)

0.1mm (M\N;—ll_ —

— 0.2-0.3mm

/

/

Thermal Vias: @0.30mm, Thermal Vias: ©0.30mm,
5x5 Matrix @ 0.90mm Pitch 5x5 Matrix @ 0.90mm Pitch
Stencil Openings: ©0.55-0.65mm Stencif Openings: 1.1x1.1mm (MAX)

6x6 Matrix 4x4 Matrix

DETAIL "B"

THERMAL VIAS and STENCIL OPENING - CENTER PAD

|=—————GD SEE DETAIL "A" SEE DETAIL "A" FOR STENCIL RERIMETER PAD
. : FOR PERIMETER PAD
—_— |——
bz ‘ AND SOLDER MASK GDs

1

-

N

w

o A

N [

S ©w

REVISION HISTORY

REV DESCRIPTION DATE RELEASED BY

B ADDED PAGE 20f2. UPDATED APP NOTES 2/4/09 S.K.ILIEV

LAND PATTERN DIMENSIONS
SYMBOL MIN [NOM | MAX
GD/GE 6.00 - 6.10

GDs/GEs 6.05 - -
D2/E2' - 5.30 | 5.30
Pad: X - 0.28 | 0.28
Stencil: Xs - 0.23 | 0.25
Pad: Y - 0.69 | 0.69
Stencil: Ys - 0.62 | 0.64

e 0.50

SMT APPLICATION NOTES

. THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON

THEIR EXPERIENCE AND/OR PROCESS CAPABILITY.

THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD

(IN THE CENTER) CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE
EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE AREA, AS
DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD),
SHOULD BE AS SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.
MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN

AN ARRAY OF SOLID VIAS IS INCORPORATED IN THE CENTER LAND PATTERN.
(See Options 1 & 2)

THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER,
AND 1 OZ COPPER VIA BARREL PLATING.

NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR
PERIMETER LANDS.

A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO
POLISHED TRAPEZOIDAL WALLS. THE RECOMMENDED STENCIL THICKNESS

IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.

RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN)
RESPECTIVELY.

RECOMMENDED STENCIL APERTURES ARE AS SHOWN.

. IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.
. THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND

THE GIVEN BOARD DETAILS, SUCH AS GEOMETRY, COMPONENTS ETC.

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION

DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE: . . . ) .
BECIVAL AouLAR @ 6’ see the Microchip Packaging Specification at
Yoo a0 ! http://www.microchip.com/packaging
X.XXX £0.025
INTERPRET DIM AND TOL PER NAME DATE e PACKAGE DATA
ASME v14.5M - 199 48 QFN-5304, 7x7mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 5.3x5.3mm EXPOSED PAD, 0.4mm LEAD LENGTH
- 2/3/09 Application Notes
FINISH CHECKED DWG # REV
2/3/09 48QFN-5304-7x7B B
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 2/4/09 1:1 - 20F2

© 2014 Microchip Technology Inc.
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[

4X 45°X0.6 MAX (OPTIONAL)
TERMINAL #1 IDENTIFIER AREA (D1/2 X E1/2) A

TOP VIEW

{71519

SIDE VIEW

3-D VIEWS

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN 0.15
AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE AREA INDICATED.

REVISION HISTORY
0. 10M|c|AlB
D2 REV DESCRIPTION DATE | RELEASED BY
56X K e TERMINAL #1 A |INITIAL RELEASE 27/04 SKILIEV
IDENTIFIER AREA
‘ (02 X E2) B |REMOVE "PRELIMINARY" NOTE 10/7/04 SKILIEV
AUUT ¢ |L(MAX) FROM 0.55 TO 0.50. ADD D2/E2 VAR TABLE | 72105 SKILIEV
P DELETE EMC2700, ADD USB2504A, USB2524 AND
= D | EMC2700P IN THE D2/E2 VARIATIONS TABLE 413006 | SKILIEV
e E [4304 GEOMETRY SHOWN ONLY. ADDED PAGE 20f2 | 6/11/08 |  SKILIEV
=)
B2 B
5 EXPOSED PAD
P
=)
=
B 56X L
S i
COMMON DIMENSIONS
BOTTOM VIEW SYMBOL MIN NOM MAX NOTE REMARK
A 0.70 0.85 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A2 - - 0.90 - MOLD CAP THICKNESS
D/E 7.85 8.00 8.15 - X/Y BODY SIZE
D1/E1 7.55 - 7.95 - X/Y MOLD CAP SIZE
D2/E2 4.20 4.30 4.40 - X/Y EXPOSED PAD SIZE
L 0.30 0.40 0.50 - TERMINAL LENGTH
b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 1.35 - - - CENTER PAD TO PIN CLEARANCE
e 0.50 BSC - TERMINAL PITCH
NOTES:

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL
0.1

XXX %005

XXXX £0.025

ANGULAR
£1°

INTERPRET DIM AND TOL PER
ASME Y14.5M - 1994

THIRD ANGLE PROJECTION

@

G

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

NAME

TITLE
DATE

MATERIAL

DRAWN

PACKAGE DATA
56 QFN-4304, 8x8mm BODY, 0.5mm PITCH,
4.3x4.3mm ePAD, 0.4mm LEAD LENGTH

- - 2/06/04 Package Outline Drawing (POD)
FINISH CHECKED DWG # REV
- - 2/07/04 56QFN-4304-8x8B E
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV 2/07/04 11 JEDEC: MO-220 10F2
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REVISION HISTORY

REV DESCRIPTION DATE | RELEASED BY
GD | SEE DETAIL "A" SEE DETAIL "A" FOR STENCIL RERIMETER PAD
D2 FOR PERIMETER PAD | E 4304 GEOMETRY SHOWN ONLY. ADDED PAGE 20f2 | 6/11/08 S.K.ILIEV
I— _‘I AND SOLDER MASK GDs
LAND PATTERN DIMENSIONS
SYMBOL MIN | NOM | MAX
GE E2 € GEs re GD/GE 6.93 - 7.05
— GDs/GEs 7.00 - -
' ' D2/E2' - 4.30 -
—_— Pad: X - 0.28 | 0.28
Stencil: Xs - 0.23 | 0.25
—_ —n/ Pad: Y - 0.69 | 0.69
Z Stencil: Ys - 0.62 | 0.64
SEE DETAIL "B" FOR CENTER PAD DESIGN SEE DETAIL "B" FOR CENTER € 0.50
(EXPOSED SOLDERABLE COPPER AREA) PAD STENCIL OPENINGS
PCB LAND PATTERN STENCIL

SMT APPLICATION NOTES

SOLDER MASK: OEESRQT)%E B/NPAD & SM
_\ . THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON
THEIR EXPERIENCE AND/OR PROCESS CAPABILITY.
't . THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD
J— l l (IN THE CENTER) CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE

Xs X EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE AREA, AS
DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD),
SHOULD BE AS SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.
MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN
AN ARRAY OF SOLID VIAS IS INCORPORATED IN THE CENTER LAND PATTERN.
Y- (See Options 1 & 2)

DETAIL "A" THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER,
- AND 1 OZ COPPER VIA BARREL PLATING.
NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR
PERIMETER LANDS.
A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO
OPTION 1 OPTION 3 POLISHED TRAPEZOIDAL WALLS. THE RECOMMENDED STENCIL THICKNESS
IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.
RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 RESPECTIVELY.
0. 1mm(M\N)——|I— __|

N

0.5— .
0.075 (MIN) —! f

FULL RADIUS
1S OPTIONAL —Ys —=| |=—10.025 (MIN)

@

»

o

STENCIL OPENING - PERIMETER LANDS

o

|— 0.2-0.3mm

RECOMMENDED STENCIL APERTURES ARE AS SHOWN.

IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.

THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND
THE GIVEN BOARD DETAILS, SUCH AS GEOMETRY, COMPONENTS ETC.

S oo

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION

DIMENSIONS ARE IN MILLIMETERS. Note: For the most current package drawings,
AND TOLERANCES ARE: . . . e
/ / A @ see the Microchip Packaging Specification at
DECIMAL ANGULAR G A ) ;
Therma Vias: 20.30mm, Thermal Vias: 20.30mm o 0% & http://www.microchip.com/packaging
55 Matrix @ 0.95mm Pitch 5x5 Matrix @ 0.95mm Pitch X XXX £0.025
TITLE
Stencii Openings: @0.60mm Stencil Openings: 0.8x0.8mm INTERPRET DIM AND TOL PER NAME DATE PACKAGE DATA
4x4 Matix 4x4 Matix ASME V14 5199 56 QFN-4304, 8x8mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 4.3x4.3mm ePAD, 0.4mm LEAD LENGTH
DETAIL "B’ - - 6/11/08 Application Notes
FINISH CHECKED DWG # REV
THERMAL VIAS and STENCIL OPENING - CENTER PAD - - 6/11/08 56QFN-4304-8x8B E
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 6/11/08 1:1 20F2
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REVISION HISTORY
REV DESCRIPTION DATE | RELEASED BY
D D2 A |INITIAL RELEASE 2/7/04 SKILIEV
D1 56X K—=] |=— _I e I__ B |REMOVE "PRELIMINARY" NOTE 10/7/04 SKILIEV
TERMINAL #1 C | L(MAX) FROM 0.55 TO 0.50. ADD D2/E2 VAR TABLE 7/2/05 S.KILIEV
2 : U U IDENTIFIER AREA DELETE EMC2700, ADD USB2504A, USB2524 AND
(////////)‘ 5 uuu lTj HW%@ , (B2XER) D' | EMC2700P IN THE D2/E2 VARIATIONS TABLE 4/13/06 SKILIEV
207 //// 2 POSITION TOLERANCE IN BOTTOM VIEW, 5904
3 /////////////J P !;///////// 3 E | GEOMETRY SHOWN, AND PAGE 20f2 ADDED 12/15/08 | SKILIEV
= b
///////// = /////// ¢ |RE-LAYOUT PAGE 20f2 TO SEPARATE LAND 42309 SKILEV
///////// g = ////// PATTERN FROM STENCIL INFORMATION "
| s R | R w Bl il
i e EXPOSED PAD
‘ 5 (ePAD)
| P
P
‘ 56X L
| B
‘ 72§

4X 45°X0.6 MAX (OPTIONAL)

TERMINAL #1 IDENTIFIER AREA (D112 X E1/2) /A COMMON DIMENSIONS
SYMBOL | MIN | NOM | MAX | NOTE REMARK
A 070 | o085 | 1.00 g OVERALL PACKAGE HEIGHT
TOP VIEW BOTTOM VIEW At 0 002 | 0.05 g STANDOFF
A2 - - 0.90 - MOLD CAP THICKNESS
DIE 785 | 800 | 815 E X/Y BODY SIZE
DIET | 755 | 775 | 7.95 - X/Y MOLD CAP SIZE
‘ isnE D2E2 | 580 | 590 | 6.00 € X/Y EXPOSED PAD SIZE
I 1 ] L 030 | 040 | 050 € TERMINAL LENGTH
1 b 018 | 025 | 030 2 TERMINAL WIDTH
MA_Z K 055 | 0.65 - - CENTER PAD TO PIN CLEARANCE
SIDE VIEW e 0.50 BSC g TERMINAL PITCH
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN 0.15
AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE AREA INDICATED.

e el ED, || THIRDANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE see the Microchip Packaging Specification at
DECIMAL ANGULAR
XX, o 1 @ 6 http://www.microchip.com/packaging
X.XXX £0.025
INTERPRET DIM AND TOL PER NAVE OATE e PACKAGE DATA
ASME Y14.5M - 1994 56 QFN-5904, 8x8mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 5.9x5.9mm ePAD, 0.4mm LEAD LENGTH
- - 2/06/04 Package Outline Drawing (POD)
w FINISH CHECKED DWG NUMBER REV
- - 2/07/04 56QFN-5904-8x8B F
PRINT WITH "SCALE TO FIT" APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 2/07/04 1:1 JEDEC: MO-220 10F 2
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) REVISION HISTORY
SS SEE DETAIL "A" FOR STENCIL RERIMETER PAD REV DESCRIPTION DATE RELEASED BY
Y|— GDs |
RE-LAYOUT PAGE 20f2 TO SEPARATE LAND
r X _‘I I‘_O‘Z 03 F | PATTERN FROM STENCIL INFORMATION 4/23/09 SKILIEV
r e
GE E2 re GEs
_t STENCIL DIMENSIONS
Xs SYMBOL MIN NOM MAX
L \ _/ r GDs/GEs 7.00 - -
1 SEE NOTE 2 W 1 Xs - 023 025
[ Ys - 0.62 0.64
NOTES: SEE DETAIL "B" FOR CENTER Ys e 0.50
LAND PATTERN DIMENSIONS 1. THE USER MAY MODIFY THE PCB LAND PATTERN PAD STENCIL OPENINGS
SYMBOL MIN NOM MAX DESIGN AND DIMENSIONS BASED ON THEIR
GDJ/GE 6.93 N 7.05 EXPERIENCE AND/OR PROCESS CAPABILITY
2. EXPOSED SOLDERABLE COPPER AREA OF THE STENCIL
D2/E2 - 590 5.90 CENTER PAD CAN BE EITHER SOLID OR SEGMENTED -
X - 0.28 0.28 3. MAXIMUM THERMAL AND ELECTRICAL PACKAGE
v - oo T 000 PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF
SOLID VIAS IS INCORPORATED IN THE CENTER LAND
e 0.50 PATTERN
PCB LAND PATTERN
SMT APPLICATION RECOMMENDATIONS
'SOLDER MASK::
FULL RADIUS IS OPTIONAL \ 1. THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD
\ (IN THE CENTER) CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE
l EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE AREA, AS
DEFINED BY THE SOLDER MASK (SMD) SHOULD BE AS SHOWN FOR THE BEST
THERMAL & ELECTRICAL PERFORMANCE.
2. THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER,
0.075 (MIN) AND 1 OZ COPPER VIA BARREL PLATING.
3. NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR
0.025 (MIN) PERIMETER LANDS.
4. A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO
DETAIL "A" - STENCIL OPENING FOR PERIMETER LANDS POLISHED TRAPEZOIDAL WALLS. THE RECOMMENDED STENCIL THICKNESS
IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.
OPTION 1 OPTION 2 OPTION 3 5. RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN)
(NON-PLUGGED THERMAL VIAS) (PLUGGED THERMAL VIAS) (PLUGGED THERMAL VIAS) RESPECTIVELY.
6. RECOMMENDED STENCIL APERTURES ARE AS SHOWN.
04mm MW—II— —I I—DZ-G 3mm 04mm <M‘N>—||— 7. 1T 1S RECOMMENDED TO USE "NO-CLEAN", "NO-VOIDS" TYPE 3 SOLDER PASTE.
8. THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND
THE GIVEN BOARD DETAILS, SUCH AS GEOMETRY, COMPONENT THERMAL MAS
ETC.
e el ED, || TP ANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE: . . . .o .
DECIMAL ANGULAR @ G see the MICrC?ChlP Ffackagmg Spef:lflcatlon at
X s # http://www.microchip.com/packaging
" X.XXX £0.025
/ F { INTERPRET DIM AND TOL PER NAME DATE me PACKAGE DATA
Thermal Vias: ©0.30mm, L Thermal Vias: 20.30mm, L Therma Vias: @0.30mm, ASUE YIS 19 56 QFN-5904, 8x8mm BODY, 0.5mm PITCH,
6x6 Matrix @ 1.00mm Pitch 6x6 Matrix @ 1.00mm Pitch 9X 2x2 Matrix @ 1.00mm Pitch MATERIAL DRAWN 5.9x5.9mm ePAD, 0.4mm LEAD LENGTH
Stencil Openings: ©0.65-0.75mm Stencit Openings: 1.2x1.2mm Stencil Openings: 1.6x1.6mm 12/11/08 Application Notes
5x5 Matrix 4x4 Matrix 3x3 Matrix FINISH CHECKED WG REV
12/11/08 56QFN-5904-8x8B F
DETAIL "B" - THERMAL VIAS and STENCIL OPENING FOR CENTER PAD
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV |12/15/08 11 - 20F2
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REVISION HISTORY
REV DESCRIPTION DATE | RELEASED BY
A |INITIAL RELEASE (ows s pRELMINARY) 3/7/08 SK.ILIEV
A1 | D2/E2 FROM 4.900.10 TO 4.70+0.10 (owa s pReLmnary) | 3/31/08 SKILIEV
D D2
B |INITIAL PRODUCTION RELEASE 11/5/08 SKILIEV
D1 ef=—
6 o C | ADDED PAGE 20f2. UPDATED APP NOTES. 213109 SKILIEV
UUUPUTUUUU OO TY
1 =] 1
2 =] 2
3 E 3_—TERMINAL #1
=3 IDENTIFIER AREA
P (D/2 X E/2)
=
=
E1 E B2 5
g EXPOSED PAD
B P
-y
5 64X L
B '_
_nnnwnnnn nnnNonNnNm
4X 45°X0.6MAX (OPTIONAL) —={ 64X K |=— —=||=—64Xb A
TERMINAL #1 IDENTIFIER AREA A
TOP VIEW BOTTOM VIEW COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
A 0.80 0.85 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A2 - 0.65 0.80 - MOLD CAP THICKNESS
D/E 8.90 9.00 9.10 - X/Y BODY SIZE
D1/E1 8.65 8.75 8.85 - X/Y MOLD CAP SIZE
D2/E2 4.60 4.70 4.80 - XY EXPOSED PAD SIZE
L 0.30 0.40 0.50 - TERMINAL LENGTH
w b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 1.55 - - - CENTER PAD TO PIN CLEARANCE
e 0.50 BSC - TERMINAL PITCH
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETER.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN
0.15 AND 0.30 mm FROM THE TERMINAL TIP.
3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE AREA INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE: " . i .
see the Microchip Packaging Specification at
DECIMAL ANGULAR
XX 0.4 +1°) 6 http://www.microchip.com/packaging
XXX 0.05
X.XXX £0.025
INTERPRET DI AND TOL PER o o | PACKAGE DATA
ASME VIA S 1908 64 PINS QFN-4704, 9x9mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 4.7x4.7mm EXPOSED PAD, 0.4mm LEAD LENGTH
- - 3/7/08 i i
3-D VIEWS Package Outline Drawing (POD)
FINISH CHECKED DWG NUMBER REV
- - 3/7108 64QFN-4704-9x9B c
PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV 3/7/08 11 MO-220 10F 2
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REVISION HISTORY

REV DESCRIPTION DATE RELEASED BY

SEE DETAIL "A" SEE DETAIL "A" FOR STENCIL RERIMETER PAD Cc ADDED PAGE 20f2. UPDATED APP NOTES. 2/3/09 S.KILIEV

GD {
|=——D2" FOR PERIMETER PAD GDs |
AND SOLDER MASK

. e
GE E2 e GEs

LAND PATTERN DIMENSIONS
_f SYMBOL MIN | NOM | MAX
—— GD/GE 8.00 - 8.10

GDs/GEs 805 | - -

A A D2/EZ 470 | -
Pad: X - | o028 | 028
Stencil: Xs ~ | 023 | 025
SEE DETAIL "B" FOR CENTER PAD DESIGN SEE DETAIL "B" FOR CENTER Pad: Y - 069 | 069

(EXPOSED SOLDERABLE COPPER AREA) PAD STENCIL OPENINGS
Stencil: Ys - 0.62 | 0.64
o 0,50
PCB LAND PATTERN STENCIL
SMT APPLICATION NOTES (QFN)
SOLDERMASK (S GO0 0ors D&M 1. THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON
THEIR EXPERIENCE AND/OR PROCESS CAPABILITY.

N

. THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD

't (IN THE CENTER) CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE

EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE AREA, AS

T 0 4 Xs X DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD),
0 07%?!\]N) / f f ‘ SHOULD BE AS SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.
J |<—0.025 (MIN)

w

. MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN
AN ARRAY OF SOLID VIAS IS INCORPORATED IN THE CENTER LAND PATTERN.
(See Options 1 & 2)

. THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER,

AND 1 OZ COPPER VIA BARREL PLATING.

NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR

STENCIL OPENING - PERIMETER LANDS PERIMETER LANDS.

. A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO
POLISHED TRAPEZOIDAL WALLS. THE RECOMMENDED STENCIL THICKNESS
IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.

OPTION 1 OPTION 3 . RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN)

(NON-PLUGGED THERMAL VIAS) (PLUGGED THERMAL VIAS) RESPECT'VELY

0.1mm (MIN) _||_ _I I_O 2-0.3mm RECOMMENDED STENCIL APERTURES ARE AS SHOWN.
. IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.
10. THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND
THE GIVEN BOARD DETAILS, SUCH AS GEOMETRY, COMPONENTS ETC.

FULL RADIUS
IS OPTIONAL

|~—]—Vs

Y ——|

I

DETAIL "A"

o

o

~

©®

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION X
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE . . . N
o see the Microchip Packaging Specification at
DECIMAL ANGULAR i N
/ / XX 0.1 £1° 6 http://www.microchip.com/packaging
XXX 0.05
THERMAL VIAS: ©0.30mm, THERMAL VIAS: 00.30mm, XXX 20,025 TITLE
5x5 MATRIX @ 1.00mm PITCH 5x5 MATRIX @ 1.00mm PITCH INTERPRET DIM AND TOL PER NAVE OATE PACKAGE DATA
STENCIL OPENINGS: ©0.7-0.8mm STENCIL OPENINGS: 1.2x1.2mm ASME Y14.5M - 1994 64 PINS QFN-4704, 9x9mm BODY, 0.5mm PITCH,
4x4 MATRIX 33 MATRIX MATERIAL DRAWN 4.7x4.7mm EXPOSED PAD, 0.4mm LEAD LENGTH
- - 2/1/09 Application Notes
DETAIL "B"
FINISH CHECKED DWG NUMBER REV
THERMAL VIAS and STENCIL OPENING - CENTER PAD - - 2/1/09 64QFN-4704-9x9B [}
SRINT WITH *SCALE TO FIT™ APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SK.ILIEV 2/3/09 11 MO-220 20F2
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REVISION HISTORY

REV DESCRIPTION DATE RELEASED BY
A INITIAL RELEASE 1/21/09 S.K.LIEV
D D2 B ADDED PAGE 2-of-2. UPDATED APP NOTES. 2/3/09 S.K.ILIEV
D1 e
p | .
UU U
(s A
/- /e
W ) 5 A
75555557, TERMINAL #1
7777070 IDENTIFIER AREA
///////////// (D/2 X Ef2)
|7 s . o —
EXPOSED PAD

4X 45°X0.6MAX (OPTIONAL)

TERMINAL #1 IDENTIFIER AREA A

COMMON DIMENSIONS
TOP VIEW BOTTOM VIEW SYMBOL | MIN NOM [ MAX [ NOTE REMARK
A 0.80 0.85 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A2 - 0.65 0.80 - MOLD CAP THICKNESS
D/E 8.90 9.00 9.10 - X/Y BODY SIZE
DY/E1 8.65 8.75 8.85 - X/Y MOLD CAP SIZE
‘ [/To0]c] D2/E2 5.90 6.00 6.10 - X/Y EXPOSED PAD SIZE
L 0.30 0.40 0.50 - TERMINAL LENGTH
b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 0.90 - - - CENTER PAD TO PIN CLEARANCE
SIDE VIEW e 0.50 BSC - TERMINAL PITCH
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN
0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE AREA INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE: see the Microchip Packaging Specification at
DECIMAL ANGULAR (é) - . . N
XX 0.1 +1° http://www.microchip.com/packaging
XXX 0,05
XXXX £0.025
INTERPRET DIM AND TOL PER e e | PACKAGE DATA
ASME V14 S - 1994 64 PINS QFN-6004, 9x9mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 6.0x6.0mm EXPOSED PAD, 0.4mm LEAD LENGTH
- - 12/19/08 Package Outline Drawing (POD)
3-D VIEWS
—_— FINISH CHECKED DWG NUMBER REV
- - 1/20/09 64QFN-6004-9x9B B
SRINT WITH *SCALE TO FIT* APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV | 1/21/09 11 MO-220 10F 2

DS00000049BQ page 646 © 2014 Microchip Technology Inc.



MICROCHIP

Legacy SMSC Packaging Outlines and Dimensions

FULL RADIUS
IS OPTIONAL

05
0.075 (MIN)

SEE DETAIL "B" FOR CENTER PAD DESIGN
(EXPOSED SOLDERABLE COPPER AREA)

SOLDER MASK LSM)—\

SEE DETAIL "A"

_re GEs
_f

/SEE DETAIL "B" FOR CENTER

PAD STENCIL OPENINGS

(NON-PLUGGED THERMAL VIAS)

4RMAL VIAS: ©0.30mm,

6x6 MATRIX @ 1.00mm PITCH

STENCIL OPENINGS: ©0.7-0.8mm

PCB LAND PATTERN STENCIL

CLEARANCE B/N PAD & SM
0.060-0.075

5 2 Xs X

|—1]—Ys 0.025 (MIN)
Y -

DETAIL "A"
STENCIL OPENING - PERIMETER LANDS
OPTION 1 OPTION 3

(PLUGGED THERMAL VIAS)

0.1mm (M\N)—lI— —| I—O,Z—O 3mm

/

ZTHERMAL VIAS: ©0.30mm,
6x6 MATRIX @ 1.00mm PITCH

STENCIL OPENINGS: 1.2x1.2mm

5x5 MATRIX 4x4 MATRIX

DETAIL "B"

THERMAL VIAS and STENCIL OPENING - CENTER PAD

SEE DETAIL "A" FOR STENCIL RERIMETER PAD

GD |
|e——D2' [ FORPERIMETER PAD
AND SOLDER MASK GDs

T

REVISION HISTORY

REV DESCRIPTION DATE

RELEASED BY

B ADDED PAGE 2-of-2. UPDATED APP NOTES. 2/3/09

S.KILIEV

LAND PATTERN DIMENSIONS
SYMBOL MIN | NOM | MAX
GD/GE 8.00 - 8.10

GDs/GEs 8.05 - -

D2/E2' - 6.00 -
Pad: X - 0.28 | 0.28
Stencil: Xs - 0.23 | 0.25
Pad: Y - 0.69 | 0.69
Stencil: Ys - 0.62 | 0.64

) 0.50

SMT APPLICATION NOTES (QFN)

. THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON
THEIR EXPERIENCE AND/OR PROCESS CAPABILITY.

. THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD

(IN THE CENTER) CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE

EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE AREA, AS

DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD),

SHOULD BE AS SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.

MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN

AN ARRAY OF SOLID VIAS IS INCORPORATED IN THE CENTER LAND PATTERN.

(See Options 1 & 2)

. THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER,

AND 1 OZ COPPER VIA BARREL PLATING.

NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR

PERIMETER LANDS.

. A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO
POLISHED TRAPEZOIDAL WALLS. THE RECOMMENDED STENCIL THICKNESS
IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.

. RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN)

RESPECTIVELY.

RECOMMENDED STENCIL APERTURES ARE AS SHOWN.

. IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.

. THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND
THE GIVEN BOARD DETAILS, SUCH AS GEOMETRY, COMPONENTS ETC.

N

I

[

~ o

S ww

1

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE see the Microchip Packaging Specification at
DECIMAL ANGULAR B . X
XX 01 +1° ‘@' 6 http://www.microchip.com/packaging
XXX 0,05
XXXX £0.025 -
INTERPRET DIV AND TOL PER e PACKAGE DATA
ASME Y14.5M - 1994 NAME DATE
64 PINS QFN-6004, 9x9mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 6.0x6.0mm EXPOSED PAD, 0.4mm LEAD LENGTH
- - 2/1/09 Application Notes
FINISH CHECKED DWG NUMBER REV
- - 2/1/09 64QFN-6004-9x9B B
ORINT WITH *SCALE TO FIT™ APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV 2/3/09 11 MO-220 20F2

© 2014 Microchip Technology Inc.
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REVISION HISTORY
REV DESCRIPTION DATE RELEASED BY
A INITIAL PRELIMINARY RELEASE 9/18/08 S.KILIEV
o o2 B [INITIAL PRODUCTION RELEASE 1119/08 | SKILIEV
D1 e c ADDED PAGE 20f2. UPDATED APP NOTES 2/3/09 S.KILIEV
i TERMINAL #1
LIV AL A R R U VR 1 )
1 =Y 1 IDENTIFIER AREA
2 =3 =) (D/2 X E/2)
3 =] 3
P
P
P
P
=
E1 E =
3 EXPOSED PAD
=3 /
P
=3 64X L
= l_
Ndonnnonnnnnnnnna
4X 45°X0.6MAX (OPTIONAL) 64X K —=| |=— =—2©64X b A
TERMINAL #1 IDENTIFIER AREA A
TOP VIEW BOTTOM VIEW COMMON DIMENSIONS
SYMBOL | MIN NOM [ MAX | NOTE REMARK
A 0.80 0.85 1.00 - OVERALL PACKAGE HEIGHT
Al 0 0.02 0.05 - STANDOFF
A2 - 0.65 0.80 - MOLD CAP THICKNESS
DE 8.90 9.00 9.10 - X/Y BODY SIZE
‘ //]o.10[c D1/E1 8.65 8.75 8.85 - X/Y MOLD CAP SIZE
— D2JE2 7.20 7.30 7.40 - X/Y EXPOSED PAD SIZE
L 0.30 0.40 0.50 - TERMINAL LENGTH
A2 b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 0.35 - - - CENTER PAD TO PIN CLEARANCE
SIDE VIEW e 0.50 BSC - TERMINAL PITCH
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETER.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN
0.15 AND 0.30 mm FROM THE TERMINAL TIP.
3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE AREA INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
/AND TOLERANCES ARE: ) ing Specification at
DECIVAL ANGULAR G see the Microchip Packaging Specif
XX 01 #1° http://www.microchip.com/packaging
XXX_10.05
XXXX £0.025
INTERPRET DIl AND TOL PER o o | PACKAGE DATA
ASME Y145M - 1994 64 PINS QFN-7304, 9x9mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 7.3x7.3mm EXPOSED PAD, 0.40mm LEAD LENGTH
3-D VIEWS - - 9/18/08 Package Outline Drawing (POD)
FINISH CHECKED DWG NUMBER REV
- - 9/18/08 64QFN-7304-9x9B [¢]
PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 9/18/08 1:1 MO-220 10F2
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REVISION HISTORY

GD | SEE DETAIL"A" SEE DETAIL "A" FOR STENCIL RERIMETER PAD REV DESCRIPTION DATE | RELEASED BY
2 ;‘ii ;(E)FE\EV;’EERT;T\;:\D GDs | Cc ADDED PAGE 20f2. UPDATED APP NOTES 2/3/09 S.KILIEV
GE E2' GEs re
re
J— _'— LAND PATTERN DIMENSIONS
' SYMBOL MIN | NOM | MAX
GDJIGE 8.00 - 8.10
11— i S / GDs/GEs 8.05 - -
D2Y/E2' - 7.30 | 7.30
Pad: X - 0.28 | 0.28
SEE DETAIL 'B" FOR CENTER PAD DESIGN SEE DETAIL "B" FOR CENTER ™
(EXPOSED SOLDERABLE COPPER AREA) PAD STENCIL OPENINGS Stencil: Xs - 0.23 | 0.25
Pad: Y - 0.69 | 0.69
Stencil: Y - 0.62 | 0.64
PCB LAND PATTERN STENCIL enzl s 062
SOLDER MASK (SM) LEARANCE B/N PAD & SM
_\ Yggo,oo75 SMT APPLICATION NOTES (QFN)

_ . THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON
& THEIR EXPERIENCE AND/OR PROCESS CAPABILITY.
_JT — . THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD
d 4 3 s

00705'5(M‘N) f f EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE AREA, AS
DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD),

e orrona s ——]{|=—0.025 (VIN) SHOULD BE AS SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.

MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN

AN ARRAY OF SOLID VIAS IS INCORPORATED IN THE CENTER LAND PATTERN.

(See Options 1 & 2)

THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER,

AND 1 OZ COPPER VIA BARREL PLATING.

. NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR

PERIMETER LANDS.
. A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO

! POLISHED TRAPEZOIDAL WALLS. THE RECOMMENDED STENCIL THICKNESS
0.1mm (MIN)—lI— —“—O 2-0.3mm IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.

N

(IN THE CENTER) CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE

I

Y -]

DETAIL "A"

>

STENCIL OPENING - PERIMETER LANDS

o

OPTION 1 OPTION 3
(NON-PLUGGED THERMAL VIAS) [PLUGGED THERMAL VIAS)

o

~

. RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 (MIN)

RESPECTIVELY.

RECOMMENDED STENCIL APERTURES ARE AS SHOWN.

. IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.

. THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND
THE GIVEN BOARD DETAILS, SUCH AS GEOMETRY, COMPONENTS ETC.

S

1

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION X
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE:

see the Microchip Packaging Specification at
DECIMAL ANGULAR
XX tg; +1° 6 http://www.microchip.com/packaging
XXX 0.05

X.XXX 40,025

THERMAL VIAS: ©0.40mm THERMAL VIAS: ©0.40mm, INTERPRET DIM AND TOL PER AME oATE e PACKAGE DATA
5¢5 MATRIX @ 1.20mm PITCH 545 MATRIX @ 1.20mm PITCH ASME Y14.5M - 1994 64 PINS QFN-7304, 9x9mm BODY, 0.5mm PITCH,

7-0.8mm STENCIL OPENINGS: 1.2x1.2mm MATERIAL DRAWN 7.3x7.3mm EXPOSED PAD, 0.4mm LEAD LENGTH
MATRIX 545 MATRIX - - 2/1109 Application Notes

DETAIL "B" FINISH CHECKED DWG NUMBER
THERMAL VIAS and STENCIL OPENING - CENTER PAD . _ 21109 64QFN-7304-9x98
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE

DO NOT SCALE DRAWING S.K.LIEV 2/3/09 1:1 MO-220

STENCIL OPENINGS: 20
6x6

REV

SHEET
20F2
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wn =

L 4X 45°X0.6MAX (OPTIONAL)

TERMINAL #1 IDENTIFIER AREA A

TOP VIEW

‘// 0.10|C

SIDE VIEW

BOTTOM VIEW

REVISION HISTORY
REV DESCRIPTION DATE RELEASED BY
A INITIAL RELEASE (0WG is PRELIMINARY) 4/14/08 S.K.ILIEV
B INITIAL PRODUCTION RELEASE 212/09 S.K.ILIEV
RE-LAYOUT PAGE 20f2 TO SEPARATE LAND
¢ PATTERN FROM STENCIL INFORMATION 6/10/09 SKILIEV
TERMINAL #1
IDENTIFIER AREA
(D2 X Ef2)
EXPOSED PAD
72X L
COMMON DIMENSIONS
sYmMBOL | MIN | Nom [ max | NoTE REMARK
A 080 | 085 | 1.00 - OVERALL PACKAGE HEIGHT
A1 0 002 | 005 - STANDOFF
A2 - 0.65 0.80 - MOLD CAP THICKNESS
D/E 9.90 10.00 10.10 - X/Y BODY SIZE

D1/E1 9.65 9.75 9.85

X/Y MOLD CAP SIZE

D2/E2 5.90 6.00 6.10

X/Y EXPOSED PAD SIZE

3-D VIEWS

L 0.30 0.40 0.50 - TERMINAL LENGTH

b 0.18 0.25 0.30 2 TERMINAL WIDTH

K 1.50 1.60 - - CENTER PAD TO PIN CLEARANCE

e 0.50 BSC - TERMINAL PITCH
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN
0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE AREA INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR

MARKED FEATURE.

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL ANGULAR
£1°

XXXX £0.025

INTERPRET DIM AND TOL PER

THIRD ANGLE PROJECTION

o=

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

TITLE

PACKAGE DATA

NAVE oATE
ASME Y14.5M - 1994 72 PINS QFN-6004, 10x10mm BODY, 0.5mm PITCH,
VATERIAL DRAWN 6.0x6.0mm EXPOSED PAD, 0.4mm LEAD LENGTH
- - 3/7/08 Package Outline Drawing (POD)
FINISH CHECKED DWG NUMBER REV
- - 3/7/08 AP-72QFN-6004-10x10B [¢}
PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV 4/14/08 11 MO-220 10F 2
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REVISION HISTORY

SEE DETAIL "A" FOR STENCIL RERIMETER PAD DESCRIPTION DATE | RELEASED BY

GDs |

N T

GE E2 _’-_ . GEs
N SEE NOTE 2 -
NOTES:
LAND PATTERN DIMENSIONS 1. THE USER MAY MODIFY THE PCB LAND PATTERN
SYMBOL MIN | Nom | MAX DESIGN AND DIMENSIONS BASED ON THEIR
oot 500 510 EXPERIENCE AND/OR PROCESS CAPABILITY
: - : 2. EXPOSED SOLDERABLE COPPER AREA OF THE
D2YE2’ - 6.00 - CENTER PAD CAN BE EITHER SOLID OR SEGMENTED
X - 028 028 3. MAXIMUM THERMAL AND ELECTRICAL PACKAGE
7 o PERFORMANGE IS ACHIEVED WHEN AN ARRAY OF
- - - SOLID VIAS IS INCORPORATED IN THE CENTER LAND
e 0.50 PATTERN
PCB LAND PATTERN
SOLDER MASK (SM).
FULL RADIUS _\
IS OPTIONAL \
0.075 (MIN) J
0.025 (MIN)
DETAIL "A" - STENCIL OPENING for PERIMETER LANDS
OPTION 1 OPTION 2 OPTION 3

(NON-PLUGGED THERMAL VIAS) (PLUGGED THERMAL VIAS)

0.1mm (M\N)—lI— —”—O 2-0.3mm

(PLUGGED THERMAL VIAS)

0.1mm [M\N\—"—

/‘

Z THERMAL VIAS: ©0.30mm
6x6 MATRIX @ 1.00mm PITCH

4

/T;RMAL VIAS: 20.30mm

6x6 MATRIX @ 1.00mm PITCH Thermal Vias: @0.30mm,

9X 2x2 Matrix @ 1.00mm Pitch
STENCIL OPENINGS: ©0.7-0.8mm
5x5 MATRIX

STENCIL OPENINGS: 1.2x1.2mm

PRl Stencil Openings: 1.6x1.6mm

x3 Matrix

DETAIL "B" - THERMAL VIAS and STENCIL OPENING for CENTER PAD

RE-LAYOUT PAGE 20f2 TO SEPARATE LAND
PATTERN FROM STENCIL INFORMATION

6/10/09 S.KILIEV

e
_r STENCIL DIMENSIONS
_f SYMBOL MIN | NOM | MAX
GDs/GEs 9.05 - -
Xs Xs - [023 ] 025
{ Ys N 0.62 | 0.64
e 0.50

[

/SEE DETAIL "B" FOR CENTER —

PAD STENCIL OPENINGS

STENCIL

SMT APPLICATION NOTES

. THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON
THEIR EXPERIENCE AND/OR PROCESS CAPABILITY.

. THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD
(IN THE CENTER) CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE
EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE AREA, AS
DEFINED BY THE SOLDER MASK (SMD), OR NON-SOLDER MASK DEFINED (NSMD),
SHOULD BE AS SHOWN FOR THE BEST THERMAL & ELECTRICAL PERFORMANCE.

. MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN
AN ARRAY OF SOLID VIAS IS INCORPORATED IN THE CENTER LAND PATTERN.
(See Options 1 & 2)

. THE VIAS SHOULD BE AT 0.8 to 1.2MM PITCH WITH 0.30 TO 0.40MM DIAMETER,
AND 1 OZ COPPER VIA BARREL PLATING.

. NON SOLDER MASK DEFINED (NSMD) PAD DESIGN IS RECOMMENDED FOR
PERIMETER LANDS.

. A LASER-CUT STAINLESS STEEL STENCIL IS RECOMMENDED WITH ELECTRO
POLISHED TRAPEZOIDAL WALLS. THE RECOMMENDED STENCIL THICKNESS

IS 0.125 mm FOR PITCHES 0.4 and 0.5 mm.

RECOMMENDED STENCIL AREA & ASPECT RATIOS ARE 0.66 & 1.5 RESPECTIVELY.
RECOMMENDED STENCIL APERTURES ARE AS SHOWN.

IT IS RECOMMENDED TO USE "NO-CLEAN", TYPE 3 SOLDER PASTE.

THE REFLOW PROFILE DEPENDS ON THE EXACT SOLDER PASTE USED AND

THE GIVEN BOARD DETAILS, SUCH AS GEOMETRY, COMPONENTS ETC.

N

w

SN

o

S oo~

1

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL

THIRD ANGLE PROJECTION

®© =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
ANGULAR

£1° http://www.microchip.com/packaging

TITLE
INTERPRET DIM AND TOL PER
ASME Y14.5M - 1994

PACKAGE DATA
72 PINS QFN-6004, 10x10mm BODY, 0.5mm PITCH,
6.0x6.0mm EXPOSED PAD, 0.4mm LEAD LENGTH
Application Notes

NAME DATE

MATERIAL DRAWN

3/7/08

FINISH CHECKED

- 3/7/08

DWG NUMBER

AP-72QFN-6004-10x10B

REV
C

APPROVED
S.KILIEV

SCALE
4/14/08 11

STD COMPLIANCE
MO-220

SHEET
20F2

PRINT WITH "SCALE TO FIT"
DO NOT SCALE DRAWING
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REVISION HISTORY

REV DESCRIPTION DATE RELEASED BY
A INITIAL RELEASE 529112 SKI
D E D2
n D1 | _,IeI._
72 72
¥ UUUUUUUUUUTTUTUTUU
1 =] 1
2 2
3 =3 3
B TERMINAL #1
= IDENTIFIER AREA
B (D2 X E/2)
P
P
E1 E E2 5
B EXPOSED PAD
b /
P
P
P
72X L
788 10l _'_
L 4X 45°X0.6MAX (OPTIONAL) 72x0 A
—=| |=—T72XK E
TERMINAL #1 IDENTIFIER AREA /A
COMMON DIMENSIONS
TOP VIEW BOTTOM VIEW
- — symeoL | MmN | Nom [ max | noTE REMARK
A 080 | 085 | 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A2 - 0.65 0.80 - MOLD CAP THICKNESS
D/E 9.90 10.00 10.10 - X/Y BODY SIZE
D1/E1 9.65 9.75 9.85 - X/Y MOLD CAP SIZE
‘ //10.10[cC
! ! ! D2/E2 7.80 7.90 8.00 - X/Y EXPOSED PAD SIZE
I L 0.30 0.40 0.50 - TERMINAL LENGTH
Al _Az b 018 | 025 [ 030 2 TERMINAL WIDTH
K 055 | 065 - - CENTER PAD TO PIN CLEARANCE
SIDE VIEW 3-D VIEW e 050 BSC - TERMINAL PITCH
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN
0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE AREA INDICATED. THE TERMINAL #1 IDENTIFIER MAY BE EITHER A MOLD OR
MARKED FEATURE.

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION X
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE: . X . I
see the Microchip Packaging Specification at
DECIMAL ANGULAR R _
XX 0.1 £1° ‘@' G http://www.microchip.com/packaging
XXX 0,05
XXXX £0.025 -
INTERPRET DIV AND TOL PER e PACKAGE DATA
ASME Y14.5M - 1994 NAME DATE
72 PINS QFN-7904, 10x10mm BODY, 0.5mm PITCH,
MATERIAL DRAWN 7.9x7.9mm EXPOSED PAD, 0.4mm LEAD LENGTH
- - 4712 Package Outline Drawing (POD)
FINISH CHECKED DWG NUMBER REV
- - 5/7/12 AP-72QFN-7904-10x10B A
ORINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 5/29/12 11 MO-220 10F 1
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TERMINAL #1 IDENTIFIER
AREA (D/2 X Ef2)

TOP VIEW
//10.10[cC ‘
A 1
A1—1
SIDE VIEW
GD

THE USER MAY MODIFY THE PCB
LAND PATTERN DIMENSIONS
BASED ON THEIR EXPERIENCE
AND/OR PROCESS CAPABILITY

(A3)

PCB LAND PATTERN

1
(DATUM B) / i ?
(DATUM A) ——I I~—12x bA
M@E!

BOTTOM VIEW

T

3-D VIEWS

X
FULL RADIUS IS OPTIONAL

REVISION HISTORY
é REVISION DESCRIPTION DATE | RELEASED BY
TERMINAL #1 e —
Tom 0.520.06 1o 0520, Tmm
IDENTIFIER AREA B K(min) from 0.20 to 0.35mm. Y from 0.69 to 0.79mm. 1/9/09 S.KILIEV
(D2 XER) C Y from 0.79 (NOM) to 0.79mm (MIN). ADDED GD/GE (MAX) 1/8/10 SKILIEV
EXPOSED PAD
(ePAD)
12X L
COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
A 0.80 0.85 0.90 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A3 0.20 REF - LEAD-FRAME THICKNESS
D/E 3.90 4.00 4.10 - X/Y BODY SIZE
D2/E2 2.00 2.10 2.20 - X/Y EXPOSED PAD SIZE
L 0.40 0.50 0.60 - TERMINAL LENGTH
b 0.25 0.30 0.35 2 TERMINAL WIDTH
K 0.35 0.45 - - TERMINAL TO PAD DISTANCE
e 0.80 BSC - TERMINAL PITCH
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED

BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED

WITHIN THE AREA INDICATED.

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

LAND PATTERN DIMENSIONS OMENSIONS ARE INMLLMETERS |
AND TOLERANCES ARE:
SYMBOL MIN NOM MAX DECIMAL ANGULAR @
GD/GE 2.83 - 2.93 o e # G
D2YE2' - 2.10 210 X.XXX £0.025
X - - 037 e VA A one
Y 0.79 - - MATERIAL DRAWN
e 0.80 - - 3/14/07

TITLE

PACKAGE OUTLINE
12 PINS SQFNE3, 4x4mm BODY, 0.8mm PITCH
(SAW SINGULATED, e3 PLATING)

i

INISH

CHECKED

S.KILIEV | 3/15/07

DWG NUMBER REV

12SQFNE3-4x4B-0.8P

PRINT WITH "SCALE TO FIT"
DO NOT SCALE DRAWING

APPROVED

SKILIEV | 3/18/07

SCALE STD COMPLIANCE
1:1 JEDEC: MO-220

SHEET
10F1
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REVISION HISTORY
f REVISION DESCRIPTION DATE RELEASED BY
A INITIAL PRELIMINARY RELEASE 4/25/07 S.K.ILIEV
I-II;)IiE'T\I’\'/II'II?I/ELR#AREA N TNITIAL RELEASE. L from 0.520.05 t0 0.520.Tmm. 326108 SKILEY
K(min) from 0.20 to 0.35mm. Y from 0.69 to 0.79mm. o
(D/2 X E/2) c A (nom) from 0.85 10 0.90; A (max) from 0.90 o 1.00; 712 SKI
Y was 0.79 (min) now is 0.79 (nom): Added coplanarity limit.
1 EXPOSED PAD
2 5 (ePAD)
3 16X L
: i
(DATUM B) J f
TERMINAL #1 IDENTIFIER (DATUM A) — ]
AREA (D/2 X E/2) CTATE)
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
SYMBOL | MIN NOM | MAX | NOTE REMARK
A 0.80 0.90 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
0.10 A3 0.20 REF - LEAD-FRAME THICKNESS
! ‘ ‘ J D/E 3.90 4.00 4.10 - X/Y BODY SIZE
A L_,-._,-._L,-._‘ [c] D2E2 | 200 | 210 | 220 B X/Y EXPOSED PAD SIZE
f I _1 J o) L 0.40 0.50 0.60 - TERMINAL LENGTH
A1 [0.08]C
(A3) 16X * oPAD b 0.25 0.30 0.35 2 TERMINAL WIDTH
SIDE VIEW 3-D VIEWS K 0.35 0.45 - - TERMINAL TO PAD DISTANCE
e 0.65 BSC - TERMINAL PITCH
GD
NOTES:
; 1. ALL DIMENSIONS ARE IN MILLIMETERS.
b2 2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
I BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
'l' X 3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
| | WITHIN THE AREA INDICATED.
FULL RADIUS IS OPTIONAL
GE E2' E
L-—
&=
." . LAND PATTERN DIMENSIONS DMENSIONSARE I MILLMETERS | 1T o oueeTion Note: For the most current package drawings,
| AND TOLERANCES ARE: . . . e .
SYMBOL MIN NOM MAX EGIMAL ANGULAR ‘6’ see the Microchip Packaging Specification at
GD/GE 2.83 - 2.93 XX s = http://www.microchip.com/packaging
e D2/E2' - 2.10 2.10 XXX 20025 e
INTERPRET DIM AND TOL PER
THE USER MAY MODIFY THE PCB X - - 0.37 ASME Y14.5M - 1994 NAME DATE PACKAGE OUTLINE
LAND PATTERN DIMENSIONS Y " 079 N VATERIAL DA 16 PINS SQFN, 4x4mm BODY, 0.65mm PITCH
BASED ON THEIR EXPERIENCE B B 4/23/07 (SAW SINGULATED DESIGN)
AND/OR PROCESS CAPABILITY e 0.65
FINISH CHECKED DWG NUMBER REV
- SKILIEV | 4/23/07 16SQFN-4x4B-0.65P c
PCB LAND PATTERN
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 4/25/07 11 JEDEC: MO-220 10F 1

© 2014 Microchip Technology Inc.
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REVISION HISTORY
REVISION DESCRIPTION DATE | RELEASED BY
A A INITIAL PRELIMINARY RELEASE 3/31/10 SKILIEV
D LEEFM'I':{*E'—R#AREA B INITIAL RELEASE. ADDED THERMAL VIA IN PCB INFO 713011 SKILIEV
.15 - (Di2 X E/2)

1 %///2 1 EXPOSED PAD
2| ?//4_ I 2 (ePAD)
3 3_[ 16X L

I
! / A0|n 1
TERMINAL #1 IDENTIFIER (DATUM B) L 16X b

AREA (D/2 X E/2)
(DATUM A)
TOP VIEW BOTTOM VIEW COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
A 0.80 0.85 0.90 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A3 0.20 REF - LEAD-FRAME THICKNESS
J— ! // 010]C D/E 2.90 3.00 3.10 - X/Y BODY SIZE
A ! l ‘ D2/E2 1.50 1.60 1.70 - X/Y EXPOSED PAD SIZE
i A1 J L 0.35 0.40 0.45 - TERMINAL LENGTH
(A3) b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 0.25 0.30 - - TERMINAL TO PAD DISTANCE
w w e 0.50 BSC - TERMINAL PITCH
GD
D2' NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
'|' BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
O ! O WITHIN THE AREA INDICATED.

FULL RADIUS IS OPTIONAL

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION . i
. .|‘ DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANGES ARE: see the Microchip Packaging Specification at
DECIMAL ANGULAR
_I e I_ LAND PATTERN DIMENSIONS XX 0.1 +1° @ G http://www.microchip.com/packaging
XXX +0.05
Thermai Vias: @0.30mm, Sg[’\)/l/zoEL 2"2: NOM ’\2"?;( X.XXX £0.025 o
2x2 Matrix @ 0.8 - 1.00mm Pitch - - - INTERPRET DIM AND TOL PER
D2/E2' - 1.60 1.60 ASME Y14.5M - 1994 NAME DATE PACKAGE OUTLINE
THE USER MAY MODIFY THE PCB X , 028 028 MATERIAL DRAWN 16 PINS SQFN3, 3x3mm BODY, 0.5mm PITCH
LAND PATTERN DIMENSIONS 5 oo - - . ) 316/10 (SAWN QFN, FULL LEAD TERMINATION)
BASED ON THEIR EXPERIENCE -
AND/OR PROCESS CAPABILITY e 0.50 FINISH CHECKED DWG NUMBER REV
- SKILIEV | 3/30/10 16-SQFN3-3x3B-0.5P B
w PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV 3/31/10 1:1 JEDEC: MO-220 10F 1
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MICROCHIP

Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY
REV DESCRIPTION DATE REL§¢SED
D—— (2] 16X K —=] A A |INITIAL PRELIMINARY DESIGN 312510 | SKILIEV
16 TERMINAL #1
— IDENTIFIER AREA -
2 ////) l (D12 X EI2) A1 | L tolerance from +0.10 to +0.05. 3D vies updated 6/3/10 S.KILIEV
%
2 //,/% I
%% = A2 | Afrom 0.850.05 to 0.90£0.10. Add profile tolerance atC | 6/10/10 | S.K.ILIEV
7 e EXPOSED PAD
2% Z’I{ E E2 T E
. f B B |INITIAL RELEASE 11112110 SKI
| D
1 1
I _/ NN I N
(DATUM B)
TERMINAL #1 IDENTIFIER (DATUM A) 16X b A
AREA (D/2 X E/2)
COMMON DIMENSIONS
TOP VIEW BOTTOM VIEW
- P — SYMBOL [ MIN [ NOM | MAX | NOTE REMARK
A 080 | 0.90 1.00 - OVERALL PACKAGE HEIGHT
A1 0 002 | 005 - STANDOFF
A3 0.20 REF - LEAD-FRAME THICKNESS
c] D/E 49 | 500 | 510 - X/Y BODY SIZE
; | D2/E2 320 | 330 | 340 - X/Y EXPOSED PAD SIZE
T
A ! | ‘ ; , L 035 | 040 | o045 - TERMINAL LENGTH
f [ _f t b 025 | 030 | 035 2 TERMINAL WIDTH
Al 3 K 0.35 0.45 - - TERMINAL TO PAD DISTANCE
(A3) 16X + ePAD
SIDE VIEW 3.D VIEWS e 0.80 BSC - TERMINAL PITCH
|~-—+— GD
D2 NOTES:
Y 1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
— T BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
! ! X 3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
| WITHIN THE AREA INDICATED.
FULL RADIUS IS OPTIONAL
LAND PATTERN DIMENSIONS DIVENSIONS ARE IN ML LiveTERS [ 1T LR PROJECTION Note: For the most current package drawings,
SYMBOL] MIN_| NOM | MAX Do OGS = see the Microchip Packaging Specification at
GD/GE 4.00 - 4.10 R s # http://www.microchip.com/packaging
D2YE2' - 3.30 N X XXX £0.025 e
X - - 0.37 e v o o o NAME oATE PACKAGE OUTLINE
THE USER MAY MODIFY THE PCB v 0.69 " B VATERIAL DRAWN 16 PINS S5QFN, 5x5mm BODY, 0.80mm PITCH
Eﬁgg ;gLTEEENI gléAXEPr\AEsF!?Er;I\I% . . % B B 3123110 (SAWN QFN, FULL LEAD TERMINATION DESIGN)
AND/OR PROCESS CAPABILITY FINISH CHECKED DWG NUMBER REV
PCB LAND PATTERN - SKILEV | 3/24110 16-S5QFN-5x5B-0.80P B
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILEV | 3/25/10 1:1 JEDEC: MO-220 10F 1
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MICROCHIP

Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY
REVISION DESCRIPTION DATE | RELEASED BY
A
D 20X K TERMINAL #1 A INITIAL PRELIMINARY RELEASE 3/18/07 S.K.ILIEV
20 , 20| IDENTIFIER AREA B INITIAL PRODUCTION RELEASE 12/5/07 SKILIEV
(D/2 X ER2) T from 0.420.05 o 0.420.Tmm. Y from 0.65 10 0. X
e UU U c GDJGE from 3.01 o 3.00. K(min) from 0.2 to 0.25 4121108 S.KILIEV
1 ? i ) Cl L ExPOSED PAD D ADDED GD/GE MAX. Y=0.69 from NOM to MIN 3/8/10 SK.ILIEV
2 P ; (ePAD) E ADDED Y (MAX) = 0.80 3/15/10 SKILIEV
3 E = g 3
f -} / / d 20X L F ADDED Y CENTER PCB PAD VIA INFORMATION 21712 S.K.ILIEV
) / d {
nonoo—]
(DATUM B) /
TERMINAL #1 IDENTIFIER (DATUM A)
AREA (D/2 X E/2)
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
A 0.80 0.85 0.90 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A3 0.20 REF - LEAD-FRAME THICKNESS
* D/E 3.90 4.00 4.10 - X/Y BODY SIZE
A L_Mh;—l— D2/E2 2.50 2.60 2.70 - X/Y EXPOSED PAD SIZE
f _1 L 0.30 0.40 0.50 - TERMINAL LENGTH
A1
(A3) b 0.18 0.25 0.30 2 TERMINAL WIDTH
SIDE VIEW 3-D VIEWS K 0.25 0.30 - - TERMINAL TO PAD DISTANCE
e 0.50 BSC - TERMINAL PITCH
|~— GD —] NOTES:
D2 1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
T ——=< / WITHIN THE AREA INDICATED.
- FULL RADIUS IS OPTIONAL
GE E2'
SO ‘ LAND PATTERN DIMENSIONS e A oo, | THRDANGLE PROJECTION Note: For the most current package drawings,
~\~ D SYMBOL MIN NOM MAX AND TOLERANCES ARE: . . . Y :
N 0.80 - 1.00 oECIMAL ANGULAR G see the Microchip Packaging Specification at
N Y GD/GE 300 . 310 o 005 = http://www.microchip.com/packaging
e f D2/E2 - 2.60 2.60 Yoo 50025 —
_/“ X - 028 028 R AVl NAVE DATE PACKAGE OUTLINE
Y 0.69 - 0.80 20 PINS SQFN, 4x4mm BODY, 0.5mm PITCH
9X @0.30 - 0.40 0.80 - 1.00 MATERIAL DRAWN ! !
e 0.50 R 3/14/07 (SAWN QFN, FULL LEAD TERMINATION)
I:’EDUFS’E-FT,EIQL ’gﬁﬂ%;é ITC-;LESPCB FINISH CHECKED DWG NUMBER REV
BASED ON THEIR EXPERIENCE PCB LAND PATTERN S.K.ILIEV | 3/15/07 20SQFN-4x4B-0.5P F
AND/OR PROCESS CAPABILITY PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV | 3/18/07 1:1 JEDEC: MO-220 10F 1
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Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY
RELEASED
[0 0®@[c[A[B REV DESCRIPTION DATE By
|~ D2 ——] A
D A |INITIAL PRELIMINARY RELEASE 2116/12 | SKILIEV
5] 24X K ——=] |=— TERMINAL #1
24 24 /_IDENTIFIER AREA
1 | [QuuumyguA  ©2XE2
2 1
3 f -l— €] 2 — EXPOSED PAD
£ £ (ePAD)
7 poas
‘ P pu 24X L
g4 1
M] nnn
(DATUM B) t
TERMINAL #1 IDENTIFIER (DATUM A) 24X%
AREA (D/2 X E/2) -
[0.05@[C]
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
SYMBOL | MIN | NOM | MAX [ NOTE REMARK
oo A 080 | 090 1.00 - OVERALL PACKAGE HEIGHT
{ : A 0 002 | 005 - STANDOFF
A { DIE 390 | 400 | 410 - X/Y BODY SIZE
f D2/E2 240 | 250 | 260 - X/Y EXPOSED PAD SIZE
Al L 0.35 0.40 0.45 - TERMINAL LENGTH
24X + ePAD
SIDE VIEW 3-D VIEW b 018 | 025 | 0.30 2 TERMINAL WIDTH
K 025 | 035 - - PINL TO ePAD CLEARANCE
|~—2aGD e 0.50 BSC - TERMINAL PITCH
D2'
Y NOTES:
X 0.2 (MIN) 1. ALL DIMENSIONS ARE IN MILLIMETERS.
i 2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
- BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
f f 3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
GE E2 I e WITHIN THE AREA INDICATED.
SEE NOTE 2 _/ ssgemeesreanee [ meomacrmassion T Note: For the most current package drawings,
AND TOLERANCES ARE: . . . Y .
see the Microchip Packaging Specification at
LAND PATTERN DIMENSIONS NOTES: 5 ANGIAR @ ‘6’ . icrochi ;
1. THE USER MAY MODIFY THE PCB LAND PATTERN X s * http://www.microchip.com/packaging
SYMBOL MIN NOM MAX DESIGN AND DIMENSIONS BASED ON THEIR X XXX £0.025
GD/GE 3.05 . 3.10 EXPERIENCE AND/OR PROCESS CAPABILITY TITLE
— 2. EXPOSED SOLDERABLE COPPER AREA OF THE VA omer NAVE DATE PACKAGE OUTLINE
D I A s 24 PINS S4QEN, xdmn BODY, 05 TOH
— B P ERFORMANGE 1 ACHIEVED WHEN AN ARRAY OF . 2i9/12 | (S4QFN = 4x4mm BODY SAWN QFN, FULL LEAD TERMINATION)
" 050 g(:-ll:-erEx:\/‘\S IS INCORPORATED IN THE CENTER LAND FisH CHECKED DWG NUMBER REV
SKILIEV | 215112 24-S4QFN-4x4B-0.5P A
PCB LAN D PATTERN PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 2n16/12 1:1 JEDEC: MO-220 1 0F 1
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Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY
REV DESCRIPTION DATE RE"E¢SED
A
D (2] 24X K —=—] A | INITIAL PRELIMINARY DESIGN 3/2510 | SKILIEV
24 TERMINAL #1
IDENTIFIER AREA
| (D/2 X Ef2) A1 | L tolerance from +0.10 to £0.05 6/3/10 S.KILIEV
1 i F 1
2 o D 2 EXPOSED PAD A2 | A from 0.85+0.05 to 0.90+0.10. Add profile tolerance at C 6/10/10 S.K.ILIEV
3 £ 5 P (ePAD)
) B | INITIAL RERLEASE 5/12/10 SKI
P 24X L
> i
(DATUM B) _/
TERMINAL #1 IDENTIFIER (DATUM A)
AREA (D/2 X E/2)
COMMON DIMENSIONS
TOP VIEW BOTTOM VIEW
- - SYMBOL | MIN NOM | MAX | NOTE REMARK
A 0.80 0.90 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A3 0.20 REF - LEAD-FRAME THICKNESS
] D/E 4.90 5.00 5.10 - X/Y BODY SIZE
‘ D2/E2 3.20 3.30 3.40 - X/Y EXPOSED PAD SIZE
A | ‘ ‘ ‘ , L 0.35 0.40 0.45 - TERMINAL LENGTH
f _f L_ b 025 | 030 | 035 2 TERMINAL WIDTH
Al e [D]o.08]c] K 0.35 0.45 - - TERMINAL TO PAD DISTANCE
24X + 6PAD
SIDE VIEW 3-D VIEWS e 0.65BSC - TERMINAL PITCH
|-—+— GD
D2 NOTES:
=Y — 1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
| | r BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
| ! X 3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
/ | WITHIN THE AREA INDICATED.
FULL RADIUS IS OPTIONAL
GE E2'
LAND PATTERN DIMENSIONS DIVENSIONS ARE I MLLIETERS | 1 o e Note: For the most current package drawings,
- AND TOLERAMNCES ARE: N . . 'y .
SYMBOL MIN NOM MAX oECIMAL ANGULAR see the Microchip Packaging Specification at
GD/GE 4.00 R 4.10 XX #° 6 http://www.microchip.com/packaging
_>| e I__ D2Y/E2' ~ 3.30 - X.XXX £0.025 e
X _ ; 037 R AVl NAVE DATE PACKAGE OUTLINE
THE USER MAY MODIFY THE PCB v 0.69 " B VATERIAL DRAWN 24 PINS SQFN, 5x5mm BODY, 0.65mm PITCH
Eﬁgg ;gLTEEENI é)IIQAXEPNESREICIJEI;I\ISC . N - YT ) 323110 (SAWN QFN, FULL LEAD TERMINATION DESIGN)
AND/OR PROCESS CAPABILITY FINISH CHECKED DWG NUMBER REV
SKILIEV | 3/24/10 24-SQFN-5x5B-0.65P B
PCB LAND PATTERN
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV [ 3/25/10 11 JEDEC: MO-220 10F 1
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MICROCHIP

Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY
REV DESCRIPTION DATE RELE¢SED
|— D2 —=| f
D (2] 28X K —o—] |=— TERMINAL #1 A |INITIAL RELEASE 4/6/12 | SKILIEV
28 28
IDENTIFIER AREA
| uuuy / (D/2 X Ef2)
1 = =}
2 1 =3 1 2
e = | — EXPOSED PAD
E E2 f B /é (ePAD)
=3 / =
‘ P / / = 28X L
> 9 1
_/ aanNAnN
(DATUM B) || f
TERMINAL #1 IDENTIFIER (DATUM A) 28X bé
AREA (D/2 X E/2)
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
SYMBOL | MIN NOM | MAX | NOTE REMARK
‘ A 0.80 0.90 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A onnnnnno I D/E 4.90 5.00 5.10 - X/Y BODY SIZE
f D2/E2 3.00 3.10 3.20 - X/Y EXPOSED PAD SIZE
[&]o.08]c]
28X + 6PAD L 0.35 0.40 0.45 - TERMINAL LENGTH
SIDE VIEW b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 0.45 0.55 - - PIN TO ePAD CLEARANCE
- D2 — | e 0.50 BSC - TERMINAL PITCH
2 (MIN) NOTES:
r 1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
‘ 3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
GE B2 WITHIN THE AREA INDICATED.
e:|
- UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION . .
SEE NOTE 2 DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERAMNCES ARE: . . . . .
see the Microchip Packaging Specification at
LAND PATTERN DIMENSIONS NOTES: S5 ANGAR ‘6’ . ; " ;
1. THE USER MAY MODIFY THE PCB LAND PATTERN R s * http://www.microchip.com/packaging
SYMBOL MIN_[ NOoM [ MAX DESIGN AND DIMENSIONS BASED ON THEIR X XXX £0.025 —
GDIGE 2.00 B 210 EXPERIENCE AND/OR PROCESS CAPABILITY
— 2. EXPOSED SOLDERABLE COPPER AREA OF THE e v o o o NAME DATE PACKAGE OUTLINE
D2vE2 - 310 | 310 CENTER PAD CAN BE EITHER SOLID OR SEGMENTED YT o 28 SQFN-3104, 5x5mm BODY, 0.5mm PITCH
X - 0.28 0.28 3. MAXIMUM THERMAL AND ELECTRICAL PACKAGE (SAWN QFN, 0.4 MM LEAD LENGTH)
Y . 0.60 - PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF - - 3/10/12 e
SOLID VIAS IS INCORPORATED IN THE CENTER LAND P oD Y =y
e 050 PATTERN
- SKILIEV | 4/3/12 28-SQFN-3104-5x5B-0.5P A
PCB LAND PATTERN PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 4/6/12 1:1 JEDEC: MO-220 10F 1
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Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY
REV DESCRIPTION DATE RELE¢SED
|— D2 —=| f
D (2] 28X K ——| [=— A | INITIAL RELEASE 4/6/12 | S.KILIEV
28 28— TERMINAL #1
IDENTIFIER AREA
| JUUUUI /] 02xen
1 a1
2 1 == & 2
e B | ~— EXPOSED PAD
E E2 f = 2 (ePAD)
= [
‘ = /;/ yd pu 28X L
(DATUM B) _/ ||
TERMINAL #1 IDENTIFIER (DATUM A)
AREA (D/2 X E/2)
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
SYMBOL | MIN NOM MAX | NOTE REMARK
‘ A 0.80 0.90 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A I=,_u=u=u=u=u=u=u_=|_*_ D/E 4.90 5.00 5.10 - X/Y BODY SIZE
f D2/E2 3.00 3.10 3.20 - X/Y EXPOSED PAD SIZE
[ ]o.08]c]
28X + 6PAD L 0.50 0.60 0.75 - TERMINAL LENGTH
SIDE VIEW b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 0.25 0.35 - - PIN TO ePAD CLEARANCE
|-—— GD
- D2’ - e 0.50 BSC - TERMINAL PITCH
Y
x 02(MIN) NOTES:
r 1. ALL DIMENSIONS ARE IN MILLIMETERS.
H __ 1 2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
— BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
f ‘ 3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
GE E2 WITHIN THE AREA INDICATED.
- e:l
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION . .
SEE NOTE 2 DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERAMNCES ARE: . . . Y .
see the Microchip Packaging Specification at
LAND PATTERN DIMENSIONS NOTES: o0 AR 6’ . ochi ;
1. THE USER MAY MODIFY THE PCB LAND PATTERN o io0s * http://www.microchip.com/packaging
SYMBOL MIN | NOM | MAX DESIGN AND DIMENSIONS BASED ON THEIR X XXX 0,025 —
GDIGE 3.65 B 370 EXPERIENCE AND/OR PROCESS CAPABILITY
D2ED 370 | 310 2. EXPOSED SOLDERABLE COPPER AREA OF THE e v h oo NAME DATE PACKAGE OUTLINE
- : : CENTER PAD CAN BE EITHER SOLID OR SEGMENTED YTy Yo 28 SQFN-3106, 5x5mm BODY, 0.5mm PITCH
X - 0.28 0.28 3. MAXIMUM THERMAL AND ELECTRICAL PACKAGE (SAWN QFN. 0.6 MM LEAD LENGTH)
v - 0.89 N PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF - - 3/10/12 e
SOLID VIAS IS INCORPORATED IN THE CENTER LAND P oD Y =
e 050 PATTERN
- SKILIEV | 4/3/12 28-SQFN-3106-5x5B-0.5P A
PCB LAND PATTERN PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 4/6/12 1:1 JEDEC: MO-220 10F 1

DS00000049BQ page 662

© 2014 Microchip Technology Inc.



MICROCHIP

Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE AREA INDICATED.

REV DESCRIPTION DATE RE"E¢SED
|t—— D2 —=] f
D [8] 32X K —] |a—o A | INITIAL PRELIMINARY RELEASE 2/116/12 | SKILIEV
3 32 TERMINAL #1
IDENTIFIER AREA B |INITIAL RELEASE 5/20/12 SKI
1 | YT | ooxen
2 [o] JAA - 2
e
=2 ] — EXPOSED PAD
E S| E2 P Pz (ePAD)
S P d
S P / / =
N 5 / pm 32X L
= (e {
_/ Afnonnn o
(DATUM B)
TERMINAL #1 IDENTIFIER (DATUM A)
AREA (D/2 X E/2)
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
SYMBOL | MIN | NOoM | MAX | NOTE REMARK
‘ A 0.80 0.90 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
A annmnnnn l D/E 490 | 5.00 5.10 - X/Y BODY SIZE
f D2/E2 3.20 3.30 3.40 - X/Y EXPOSED PAD SIZE
(& Jo.08[c]
Sox + oPAD L 0.35 0.40 0.45 - TERMINAL LENGTH
SIDE VIEW b 0.18 0.25 0.30 2 TERMINAL WIDTH
K 0.35 0.45 - - PIN TO ePAD CLEARANCE
|-—+— GD
o e 0.50 BSC - TERMINAL PITCH
Y
‘ X 0.2 (MIN) NOTES:
| r 1. ALL DIMENSIONS ARE IN MILLIMETERS.
{ . —t

\\e —/
SEE NOTE 2

NOTES:
SaNDIRAIERNIDIMENSIONS 1. THE USER MAY MODIFY THE PCB LAND PATTERN
SYMBOL MIN | NOM | MAX DESIGN AND DIMENSIONS BASED ON THEIR
GDIGE 2.00 N 210 EXPERIENCE AND/OR PROCESS CAPABILITY
ez - 730 3% 2. EXPOSED SOLDERABLE COPPER AREA OF THE
- - CENTER PAD CAN BE EITHER SOLID OR SEGMENTED
X - 0.28 0.28 3. MAXIMUM THERMAL AND ELECTRICAL PACKAGE
Y " 0.60 - PERFORMANCE IS ACHIEVED WHEN AN ARRAY OF
SOLID VIAS IS INCORPORATED IN THE CENTER LAND
e 0.50 PATTERN

PCB LAND PATTERN

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL ANGULAR
XX 041 +1°
XXX £0.05

XXXX £0.025

INTERPRET DIM AND TOL PER
ASME Y14.5M - 1994

THIRD ANGLE PROJECTION

© =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

NAME DATE

TITLE

MATERIAL

DRAWN

PACKAGE OUTLINE
32 PINS SQFN, 5x5mm BODY, 0.5mm PITCH

_ _ 210112 (SAWN QFN, FULL LEAD TERMINATION)
FINISH CHECKED DWG NUMBER REV
- S.KILIEV | 2/16/12 32-SQFN-5x5B-0.5P B
PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 2/16/12 1:1 JEDEC: MO-220 10F 1
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Legacy SMSC Packaging Outlines and Dimensions

AN

SIDE VIEW

|~—+— GD

THE USER MAY MODIFY THE PCB
LAND PATTERN DIMENSIONS
BASED ON THEIR EXPERIENCE
AND/OR PROCESS CAPABILITY

A1—

E
TERMINAL #1 IDENTIFIER AREA
(D172 X E1/2)
TOP VIEW
Z7Tor0]c ‘
A

40.10M|Cc[A|B
T A
36 TERMINAL #1
[@] Uuuwuuy AR
(e 12 (D/2 X E/2)
— —
—) 3
@ > — A
S E2 ==} &—>— EXPOSED
S = L=< PaD
— =~ g
'$' —] — 36X L
— [ {
annnnna
36X k —==—| | 36X b
/A & 0.10M[c]AB]
N 0.05|C
BOTTOM VIEW

]"\

LL RADIUS IS OPTIONAL

REVISION HISTORY
REV DESCRIPTION DATE RELEASED BY
A | INITIAL RELEASE 10/5/2011 | H. CABALLERO
A(min) from 0.70 to 0.80. A(nom) from 0.85
B |t00.90. Added K(nom). PCB view updated, | 8/18/2012 SKi
3-D VIEWs
COMMON DIMENSIONS
syMBoL | MIN | Nom | max | NoTE REMARK
A 080 | 090 | 1.00 . OVERALL PACKAGE HEIGHT
Al 0 002 | 005 - STANDOFF
DIE 590 | 600 | 6.10 - X/Y BODY SIZE
D2E2 | 360 | 370 | 3.80 4 XJY EXPOSED PAD SIZE
L 050 | 060 | 0.75 - TERMINAL LENGTH
b 018 | 025 | 030 | 24 TERMINAL WIDTH
k 045 | 055 B - | TERMINAL TO ePAD CLEARANCE
coo . - 0.08 4 COPLANARITY
e 0.50 BSC . TERMINAL PITCH
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED
BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE AREA INDICATED.

4. COPLANARITY ZONE APPLIES TO EXPOSED PAD AND TERMINALS.

LAND PATTERN DIMENSIONS

SYMBOL MIN NOM MAX
GD/GE 4.60 - 4.70
D2YE2' - 3.70

X - 0.28 0.28
Y - 0.90 -
e 0.50

PCB LAND PATTERN

DECIMAL
XX 201
XXX £0.05
XXXX £0.025

ASME Y14.5M - 1994

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

ANGULAR
+1°

INTERPRET DIM AND TOL PER

THIRD ANGLE PROJECTION

© =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

NAME

DATE

MATERIAL

DRAWN

TITLE

PACKAGE OUTLINE
36 PIN SQFN, 6x6mm BODY, 0.5mm PITCH

- H. CABALLERO | 10/25/11 3.7x3.7mm ePAD
FINISH CHECKED DWG NUMBER REV
- H.CABALLERO [ 10/25/11 36SQFN-3706-6x6B B
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV 10/25/11 1:1 JEDEC: MO-220 10F 1
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Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY
REVISION DESCRIPTION DATE RELEASED BY
H 0
D E D2 A INITIAL RELEASE 1/17/2012 HC
48X K lef=— A A(min) from 0.70 to 0.80. A(nom) from 0.85 to
T TERMINAL #1 B |0.90. Added K(nom) 6/18/2012 SKI
48 " IDENTIFIER AREA
UUUUUUUUYTUY (02X E2)
1 P 1
2 42
3 - 3
- fan
-] fa=
E E2 = =
= S_— EXPOSED PAD
= "/g
- q
= )= 48X L
-] g !
aoNNNNNANNN M

48X bAA

_

TERMINAL #1 IDENTIFIER AREA (D1/2 X E1/2) &

3-D VIEWS
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
SYMBOL| MIN | NOM [ MAX | NOTE REMARK
A 0.80 | 090 | 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 | 0.05 - STANDOFF
Towle] ’ DIE 690 | 7.00 | 7.10 - X/Y BODY SIZE
A D2E2 | 400 | 410 | 4.20 4 XIY EXPOSED PAD SIZE

L 030 | 040 | 050 - TERMINAL LENGTH

b 018 | 025 | 030 | 2,4 TERMINAL WIDTH

K 095 | 1.05 - - |CENTER PAD TO PIN CLEARANCE
SIDE VIEW
O cee - - 0.08 4 COPLANARITY

eo e 0.50 BSC - TERMINAL PITCH
|—-—vw—D2 7
X NOTES:
_F 1. ALL DIMENSIONS ARE IN MILLIMETER.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN 0.15
D/' AND 0.30 mm FROM THE TERMINAL TIP.
- 3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN

FULL RADIUS IS OPTIONAL THE AREA INDICATED.

4. COPLANARITY ZONE APPLIES TO EXPOSED PAD AND TERMINALS.

GE E2 o
_r LAND PATTERN DIMENSIONS
UNLESS OTHERWISE SPECIFIED | THIRD ANGLE PROJECTION . .
— DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
SYMBOL MIN NOM MAX DEC":AN‘KTOLERANCES A’Zisum @ see the Microchip Packaging Specification at
GD/GE 6.00 6.10 ;ix tggs #1° E http://www.microchip.com/packaging
D2/E2 210 X0 0,025 —
THE USER MAY MODIFY THE PCB X 028 028 wrsg;gang’\:v?gg? PER NAME oATE PACKAGE OUTLINE
LAND PATTERN DIMENSIONS = -
BASED ON THEIR EXPERIENCE Y 0.70 WATERIAL BRATN e O GTH
x4.1mm , 0.4mm
AND/OR PROCESS CAPABILITY e 0.50 - - 117112
FINISH GHECKED DWG NUMBER REV
- 11712 48SQFN-4104-7x7B B
PCB LAND PATTERN
—_— RINT WITH SOALE T0 FIT" APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING H. CABALLERO [ 1/17/12 1:1 JEDEC: MO-220 10F1
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REVISION HISTORY

REVISION DESCRIPTION DATE RELEASED BY
»—5] 0.100[C
D [E] D2 @[010@[c]A[8] A INITIAL RELEASE 2/17/2012 SKI
48X K 'eI— A
TERMINAL #1
48 48 IDENTIFIER AREA
VAR RVZVRVS VSV Y (Di2 X E2)
1 = A1
2 -] g2
3 P 3
- fan
-] fa=
- fam
§ & g /:/— EXPOSED PAD
=3 -1 4
- fam|
5 pm 48X L
= dq !
nononNNNANNNm t
TERMINAL #1 IDENTIFIER AREA (D172 X E172) ZA\ aexo A
3-D VIEWS
TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
SYMBOL | MIN NOM MAX | NOTE REMARK
A 0.80 0.90 1.00 - OVERALL PACKAGE HEIGHT
A1 0 0.02 0.05 - STANDOFF
D/E 6.90 7.00 7.10 - X/Y BODY SIZE
D2/E2 5.20 5.30 5.40 4 X/Y EXPOSED PAD SIZE
L 0.30 0.40 0.50 - TERMINAL LENGTH
b 0.18 0.25 0.30 2,4 TERMINAL WIDTH
K 0.35 0.45 - - CENTER PAD TO PIN CLEARANCE
SIDE VIEW
cce - - 0.08 4 COPLANARITY
o e 0.50 BSC - TERMINAL PITCH
| D2’ v
NOTES:
| 1. ALL DIMENSIONS ARE IN MILLIMETER.
2. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS MEASURED BETWEEN 0.15

AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN
THE AREA INDICATED.

4. COPLANARITY ZONE APPLIES TO EXPOSED PAD AND TERMINALS.

ZF:LL RADIUS IS OPTIONAL

GE E2 o
_r LAND PATTERN DIMENSIONS
UNLESS OTHERWISE SPECIFIED | THIRD ANGLE PROJECTION . .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
i E— SYMBOL MIN NOM MAX DEC":“TOLEW‘CES Ajieum @ see the Microchip Packaging Specification at
GD/GE 6.00 - 6.10 iix 23;5 #1° E http://www.microchip.com/packaging
D2/E2 N 210 N X200 0,025 —
THE USER MAY MODIFY THE PCB X N 0.28 0.28 ‘”'5{‘;?53?""257?9;?““ NAME OATE PACKAGE OUTLINE
LAND PATTERN DIMENSIONS - =
BASED ON THEIR EXPERIENCE Y - 0.70 - WATERAL DRANN 48 SQFN, 7x7mm BODY, 0.5mm PITCH,
ANDIOR PROCESS CAPABILITY P 050 ) R 1712 |  5-3%6.3mm EXPOSED PAD, 0.4mm LEAD LENGTH
FINISH GHECKED DWG NUMBER REV
- 11712 48SQFN-5304-7x7B A
PCB LAND PATTERN
PRINT WITH "SCALE TO FIT"
DO NOT SCALE DRAWING SKI 211712 11 JEDEC: MO-220 10F 1
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S0
b—
A

D
A
80 ‘ S1
81
. |
|
A A
—D1/4 ‘
SIS !
\\\\ N E1/4 ‘
100 RS EBJ‘ i
1 ‘ 30
TOP VIEW

31

A
I

DETAIL "A" (SCALE: 3/1)

L/

SIDE VIEW

T
A

NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETER.

3-D VIEW

2. TOLERANCE OF THE TRUE POSITION OF THE LEADS IS + 0.065mm MAXIMUM.
3. PACKAGE BODY DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM MOLD PROTRUSION IS 0.25 mm.
4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING PLANE.
5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE INDICATED.

SEATING PLANE

REVISION HISTORY

REVISION

DESCRIPTION DATE

RELEASED BY

SEE SPEC FRONT PAGE FOR REVISION HISTORY

0°-7°

COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
A - - 3.40 - OVERALL PACKAGE HEIGHT
Al 0.05 - 0.50 - STANDOFF
A2 2.55 - 3.05 - BODY THICKNESS
D 23.65 - 24.15 - X" SPAN
D1 19.90 20.00 20.10 3 "X" BODY SIZE
E 17.65 - 18.15 - " SPAN
E1 13.90 14.00 14.10 3 "Y” BODY SIZE
L 0.73 0.88 1.03 4 LEAD FOOT LENGTH
L1 1.95 REF - LEAD LENGTH
b 0.20 - 0.40 2 LEAD WIDTH
c 0.1 - 0.23 - LEAD FOOT THICKNESS
e 0.65 BSC - LEAD PITCH
R1 0.10 - 0.25 - LEAD SHOULDER RADIUS
R2 0.15 - 0.40 - LEAD FOOT RADIUS
cce - - 0.10 - COPLANARITY
DN N A o s | THRD ANGLEPROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE see the Microchip Packaging Specification at
DExcmisw ANE:{LAR ‘@ ‘6’ http://www.microchip.com/packaging
Xxx_ 1005
ASWE Y1450 1994 i o PACKAGE OUTLINE
VATERIAL DRAWN
SKILEV |113004 100 QFP-14x20x2.7mm BODY-3.9mm FOOTPRINT
FINISH GHECKED WG NUMBER REV
SKILIEV |11/30/04 MO-100 QFP-14x20-3.9FP c
T Wi SOAE TO FIT APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV |11/30/04 1:1 JEDEC: MO-112 (B) -
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REVISION HISTORY

REV DESCRIPTION DATE

RELEASED
BY.

DA R1 & |DESCRIPTION OF GHANGES - N FRONT PAGE | 151304 | sKciLiew
102 ‘ s
— —
= ‘ ='=.=L 025
= .
l_e | =] _' GAUGE PLANE r 0°-7
— V| N || |  \\LCAUGEPLANE
‘ — b

——

—

——

—

E —LA

-
-

DETAIL "A" (SCALE: 3/1)

COMMON DIMENSIONS
B SYMBOL MIN NOM MAX NOTE REMARK
TOP VIEW A - - 340 | - OVERALL PACKAGE HEIGHT
SEE DETAIL "A"
/ Al 0.05 - 050 | - STANDOFF
A2 2.55 - 3.05 - BODY THICKNESS
f D 23.70 23.90 24,10 - "X" SPAN
/; D1 19.90 20.00 20.10 3 "X" BODY SIZE
— SEATING PLANE E 17.70 17.90 18.10 - "Y" SPAN
E1 13.90 14.00 14.10 3 "y" BODY SIZE
SIDE VIEW e L | o7 0.88 103 | 4 LEAD FOOT LENGTH
L1 1.95 REF - LEAD LENGTH
b 0.10 - 0.30 2 LEAD WIDTH
c 0.09 - 0.20 - LEAD FOOT THICKNESS
e 0.50 BSC - LEAD PITCH
R1 0.13 - - - LEAD SHOULDER RADIUS
R2 0.13 - 0.30 - LEAD FOOT RADIUS
cce - - 0.08 - COPLANARITY
e ey e, | THIRDANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE see the Microchip Packaging Specification at
'ii“‘"”‘lé« GHR @' 6’ http://www.microchip.com/packaging
XXx_ 2005
1. ALL DIMENSIONS ARE IN MILLIMETER. e LIt — PACKAGE OUTLINE
2. TOLERANCE OF THE TRUE POSITION OF THE LEADS IS + 0.04mm MAXIMUM. NA SKILEV |11/30/04 128 QFP-14x20x2.7mm BODY, 3.9mm FOOTPRINT
3. PACKAGE BODY DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM MOLD PROTRUSION IS 0.25 mm. — — — —
4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING PLANE. A crnev |11so0a MO-128 QFP-14x20-3.9FP e
5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE INDICATED. — .
P APPROVED SoALE STO CovPLANGE Sreer
DO NOT SCALE DRAWING SKILEV [113004] 121 JEDEC: MO-112 / MS-029 10F 1
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REVISION HISTORY
REVISION DESCRIPTION DATE | RELEASED BY

A INITIAL RELEASE 2117105 SKILEV

D1
160 ‘ A /_\

1 AP
W T ‘ 0.25
Y2 7 El4 ! 0°-7¢
5 // GAUGE PLANE -
7 ///)\ ‘ 777777
L i
D1/4 ‘ L
! =11
A b
E1 re = | 7 EA DETAIL "A"
I
I
‘ COMMON DIMENSIONS
i SYMBOL MIN NOM MAX NOTE REMARK
! A - - 4.10 - OVERALL PACKAGE HEIGHT
‘ Al 0.05 - 0.50 - STANDOFF
| 1 A2 3.20 3.40 3.60 - BODY THICKNESS
D/E 30.95 - 31.45 6 "X"/™" SPAN
TOP VIEW / - /'
D1/E1 27.80 28.00 28.20 3 "X"/™" BODY SIZE
L 0.73 0.88 1.03 - LEAD FOOT LENGTH
L1 1.60 REF - LEAD LENGTH
A2 SEE DETAIL A\ A b 0.22 - 0.40 2,4 LEAD WIDTH
1y c 0.1 - 0.23 4 LEAD FOOT THICKNESS
e 0.65 BSC - LEAD PITCH
SEATING PLANE cee - - 0.10 - COPLANARITY
NOTES:
SIDE VIEW 1. ALL DIMENSIONS ARE IN MILLIMETERS.
—_— 2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS + 0.065mm AT MAXIMUM
MATERIAL CONDITION. DIMENSION "b" DOES NOT INCLUDE DAMBAR PROTRUSION.
3. DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM
ALLOWED PROTRUSION IS 0.25 mm PER SIDE. "D1" AND "E1" DO INCLUDE MOLD
MISMATCH AND ARE DETERMINED AT DATUM PLANE "H".
4. DIMENSIONS "b" AND "c" APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN
0.10 mm AND 0.25 mm FROM THE LEAD TIP.
5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED.
6. DIMENSIONS "D" AND "E" TO BE DETERMINED AT SEATING PLANE "C".
NS O A L TERS THIRDANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE see the Microchip Packaging Specification at
DECIMAL ANGULAR B . .
XX 401 #1° @ 6 http://www.microchip.com/packaging
o 20026
TmLE
i i o PACKAGE OUTLINE
VATERIAL DRAWN
R skiLey | 21705 | 160 QFP, 28x28x3.4 MM BODY, 0.65 MM PITCH
3-DVIEW e ek oG e e
- SKILEV | 217105 MO-160-QFP-28x28B-0.65P A
ORINT WITH “SOALE TO FIT APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV | 2/17/05 11 JEDEC: MS-022/B 10F 1
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REVISION HISTORY
REVISION DESCRIPTION DATE | RELEASED BY

SEE SPEC FRONT PAGE FOR REVISION HISTORY

D
208 A -
" ///A ‘ R2
/////J E1/4 ‘
A
D1/4 ——I i

r0.25
" GAUGE PLANE | 0%-7°
——
R j_ :Ef
1

AL F +
DETAIL "A" COMMON DIMENSIONS

]
|
‘ SYMBOL MIN NOM MAX NOTE REMARK
]
|
]

A - - 407 - OVERALL PACKAGE HEIGHT
Al 0.05 - 0.50 - STANDOFF
— A2 347 - 3.67 - BODY THICKNESS
D/E 30.35 - 30.85 - "X"/™" SPAN
TOP VIEW D1/E1| 27.90 28.00 2810 | 3 "X"/™" BODY SIZE
L 0.45 0.60 0.75 4 LEAD FOOT LENGTH
L1 1.30 REF - LEAD LENGTH
A2 SEE DETAIL "Av-\/\ N b 0.10 - 0.30 2 LEAD WIDTH
= c 0.09 - 0.20 LEAD FOOT THICKNESS
e 0.50 BSC - LEAD PITCH
SEATING PLANE R1 0.08 - - LEAD SHOULDER RADIUS
© [&]cce]C] R2 0.08 - 0.25 LEAD FOOT RADIUS
A1 cee - - 0.08 - COPLANARITY
SIDE VIEW
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS £ 0.04mm MAXIMUM.

3. DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM
ALLOWED PROTRUSION IS 0.25 mm PER SIDE.

4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING
PLANE.

5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED.

NS O A L TERS THIRDANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANGES ARE see the Microchip Packaging Specification at
oo g @ = hitp://www.microchip.com/packagin
. pihnmicrochip compackaging
Xo0x 20,025
INTERPRET DIM AND TOL PER Tme
ASHE Y1450 1994 i o PACKAGE OUTLINE
VATERIAL DRAWN
N SKILEY |12120004 208 QFP, 28x28x3.4 MM BODY, 0.50 MM PITCH
3-D VIEW e ek Y= e
- SKILIEV |12/20/04 MO-208-QF P-28x28x3.4 C
T Wi SOAE TO P APPROVED SCALE 'STD COMPLIANGE SHEET
DO NOT SCALE DRAWING S.KILIEV [12/20/04 11 JEDEC: MS-029 /A 10F1
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ﬁ TERMINAL #1
[A] IDENTIFIER AREA

|=—D —= (D2 X E2)

I

e P

Z4m) i
|

—I ~— 4x L1

TOP VIEW SIDE VIEW 1 BOTTOM VIEW
//10.10[C
!
SEE DETAIL A l
i 4[ A1
! A
-f_ /
SIDE VIEW 2 DETAIL A

3-D VIEWS

— +§ 1
-f_ﬁ 7 T o~ PIN#1
g 0.100X45°
0 Eﬂ

REVISION HISTORY
REV DESCRIPTION DATE | REL.BY
A | INITIAL PRELIMINARY RELEASE 12/17/10 SKI
B | PRODUCTION RELEASE 4/19/2011 SKI
6){ L
COMMON DIMENSIONS
SYMBOL MIN NOM | MAX | NOTE REMARK
A 0.50 0.55 0.60 - OVERALL PACKAGE HEIGHT
A1 0.00 0.02 0.05 - STANDOFF
D 1.20 1.30 1.40 - X BODY SIZE
1.70 1.80 1.90 - Y BODY SIZE
L 0.35 0.40 0.45 - TERMINAL LENGTH (SHORT SIDE)
L1 0.45 0.50 0.55 - TERMINAL LENGTH (LONG SIDE)
b 0.15 0.20 0.25 2 TERMINAL WIDTH
e 0.40 BSC - TERMINAL PITCH
NOTES:

UNILATERAL COPLANARITY ZONE APPLIES TO ALL TERMINALS.

ALL DIMENSIONS ARE IN MILLIMETERS.

DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS
MEASURED BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.

DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE
LOCATED WITHIN THE AREA INDICATED. IT CAN BE EITHER A MOLD OR
MARKED FEATURE.

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL ANGULAR
XX #0.1 +1°
XXX £0.05

X.XXX £0.025

INTERPRET DIM AND TOL PER
ASME Y14.5M - 1994

THIRD ANGLE PROJECTION

& =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

NAME

DATE

MATERIAL

DRAWN

TITLE
PACKAGE OUTLINE
10 PINS S18QLeX, 1.8x1.3mm BODY, 0.40mm PITCH
(CHIP-ON-LEAD, SAW QFN)

- - 12/17/10
FINISH CHECKED DWG NUMBER REV
- - 4/15/11 10-S18QLeX-1.8x1.3B-0.4P B
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 4/19/11 1:1 MO-248 10F 1
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3-D VIEWS

REVISION HISTORY
TERMINAL #1 REV DESCRIPTION DATE REL. BY
z‘ A |B|/52N;|E/|2ER AREA A INITIAL PRELIMINARY RELEASE 12/17/10 SKI
b / ¢ ) _“I e |._ B PRODUCTION RELEASE 4/19/2011 SKI
5] , 10 |
/7 | g 6X L
A 7
LT
+ E ° = S~ PIN#1 COMMON DIMENSIONS
' — 0.100X45°
nmn SYMBOL | MIN | NOM | MAX | NOTE REMARK
' A 0.50 | 055 | 0.60 - OVERALL PACKAGE HEIGHT
— 4X L1
A1 0.00 | 0.02 | 0.05 - STANDOFF
TOP VIEW SIDE VIEW 1 BOTTOM VIEW D 150 | 160 | 1.70 - X BODY SIZE
200 | 210 | 220 - Y BODY SIZE
[ZTo0]c] L 035 | 040 | 045 - | TERMINAL LENGTH (SHORT SIDE)
/ L1 0.60 | 065 | 0.70 - TERMINAL LENGTH (LONG SIDE)
I
SEE DETAIL A b 0.20 | 025 | 0.30 2 TERMINAL WIDTH
e 0.50 BSC - TERMINAL PITCH
1 A1
J_ ~ ‘ NOTES:
\\ \ ALL DIMENSIONS ARE IN MILLIMETERS.
A
T ! DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS
- MEASURED BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.
DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE
LOCATED WITHIN THE AREA INDICATED. IT CAN BE EITHER A MOLD OR
MARKED FEATURE.
SIDE VIEW 2 DETAIL A

UNILATERAL COPLANARITY ZONE APPLIES TO ALL TERMINALS.

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

DECIMAL ANGULAR
XX #0.1 +1°
XXX £0.05

X.XXX £0.025

INTERPRET DIM AND TOL PER
ASME Y14.5M - 1994

THIRD ANGLE PROJECTION

® €

Note: For the most current package drawi

see the Microchip Packaging Specification at

http://www.microchip.com/packaging

ngs,

TITLE

NAME DATE

MATERIAL

DRAWN

PACKAGE OUTLINE

10 PINS S21QLeX, 2.1x1.6mm BODY, 0.50mm PITCH

(CHIP-ON-LEAD, SAW QFN)

- - 12117110
FINISH CHECKED DWG NUMBER REV
- - 4/15/11 10-S21QLeX-2.1x1.6B-0.5P B
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 4/19/11 11 MO-248 10F 1
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NOTES:
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REVISION HISTORY

A REVISION DESCRIPTION DATE | RELEASED BY
m A CONVERTING THE DRAWING TO DWG FORMAT 6/23/06 S.K.ILIE
=z A PCB LAND PATTERN IS ADDED 9/23/08 S.K.ILIEV
< 90°-105°
o
B
=
IS5 c
WWWWWWWWWWWWWWWWWWW 1 K |
|
o L1 L=mere
TOP VIEW END VIEW
COMMON DIMENSIONS
— | — SYMBOL | MIN | NOM | MAX | NOTE REMARK
XX, I THHERF £ A 2.000 - 2.100 - | ovERALL PACKAGE LENGTH
”L”"M— “ ” ”Ll EeE =22ns B 0.625 | 0.650 | 0675 } PACKAGE WIDTH
E H } } 0.400 } PACKAGE HEIGHT
e —Il=—20X b A | 0.250 B 0.265 - LEAD LENGTH (BENT to TIP)
b 0.018 ; 0022 | 2 LEAD WIDTH
SIDE VIEW 3-D VIEW
_— _— c 0.008 | 0.010 | 0012 } LEAD THICKNESS
e 0.100 BSC } LEAD PITCH

HOLE: 20X @0.04

J/ (PLATED) NOTES:

1. ALL DIMENSIONS ARE IN INCHES.
+ 2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS £0.02 INCHES AT

0.65 MAXIMUM MATERIAL CONDITIONS. PINS MUST BE CUT STRAIGHT, AND THE
\ANNULAR RING: 20X CUTTING EDGE MUST BE PARALLEL TO THE PACKAGE BODY WITHIN
@0.03 0.005 INCHES.
G SR SR RS DR RN SRS DR R R SR DR SR VR DK IR N K DR
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE: . . . Iy .
. LO 10 PIN 1 I~ GULAR ‘6’ see the Microchip Packaging Specification at
1.90 | iix ig (‘)5 1 http://www.microchip.com/packaging
X XXX i0.025
INTERPRET DIM AND TOL PER TImE ~ ~
THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS ASME Y14.5M - 1994 NAVE DATE PACKAGE OUTLINE
BASED ON THEIR EXPERIENCE AND/OR PROCESS CAPABILITY VIATERIAL DRAWN 20 LEADS SIP, 0.100 INCHES PITCH
skiLev | sme06 (RIGHT ANGLE LEAD DESIGN)
FINISH CHECKED DWG NUMBER REV
RECOMMENDED PCB LAND PATTERN - SKILIEV | 6/23/06 PS-HYC9088-20SIP-R B
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV 6/23/06 1:1 N/A 1 OF 1
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Legacy SMSC Packaging Outlines and Dimensions

REVISION HISTORY
& REV DESCRIPTION DATE RELEASED BY
D SEE DETAIL "A"
A INITIAL RELEASE 2/29/08 S.K.ILIEV
e / B 3-D VIEW FROM 16 TO 14 LEADS 1/28/09 S.K.ILIEV
14 8 Ve N
1L 1 | [ )
E/2 /
&E1 / = E —_
7 COMMON DIMENSIONS
L A A _I SYMBOL MIN NOM MAX NOTE REMARK
12 7 0.010 - 0.020 X 45° ——H=—
A A A 0.053 - 0.069 - OVERALL PKG HEIGHT
INDEX AREA c
(D2 XEf2) 14X b Al 0.004 - 0010 | - STANDOFF
TOP VIEW END VIEW A2 0.049 - 0.065 - BODY THICKNESS
- D 0.336 0.340 0.344 3 "X" BODY SIZE
E 0.228 0.236 0.244 - LEAD SPAN
E1 0.150 0.154 0.158 3 "Y* BODY SIZE
L 0.016 0.025 0.035 - LEAD FOOT LENGTH
b 0.012 - 0.020 2,4 LEAD WIDTH
Z 0.004|C ’ ' \ ! ) c 0.007 - 0.010 4 LEAD FOOT THICKNESS
l':u:uzl:i:l:g:g:gj‘ A2 A e 0.050 BSC - LEAD PITCH
SEATNGPLANE T NOTES:

1. ALL DIMENSIONS ARE IN INCHES.
[S]o.00a]C] 2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS + 0.0049 inches AT MAXIMUM
MATERIAL CONDITION. DIMENSION "b" DOES NOT INCLUDE DAMBAR PROTRUSION.

SIDE VIEW 3-D VIEW DAMBAR CANNOT BE LOCATED ON THE LOWER RADIUS OF THE FOOT.

- - 3. DIMENSION "D" DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS.
MAXIMUM MOLD FLASH, PROTRUSIONS OR GATE BURRS IS 0.006" PER END. DIMENSION
"E1" DOES NOT INCLUDE INTERLEAD FLASH OR PROTRUSION. MAXIMUM INTERLEAD
FLASH OR PROTRUSION IS 0.010" PER SIDE. "D1" & "E1" DIMENSIONS ARE DETERMINED
AT DATUM PLANE "H" AND INCLUDE ANY MISMATCH BETWEEN THE TOP AND BOTTOM

0.76 ——+——=— 1.27 OF THE PLASTIC BODY.
4."b" & "c" APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.004 TO 0.010" FROM
/ ~ ! THE LEAD TIP.
5. THE CHAMFER FEATURE IS OPTIONAL. IF IT IS NOT PRESENT, THEN A PIN 1 IDENTIFIER
1.05 ‘.'.'.'.'."'.'_' MUST BE LOCATED WITHIN THE INDEX AREA INDICATED.

R0.003 MIN
\ / 0010 T 5.35

GAUGE PLANE 4.3
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION
SEATING PLANE DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
m AND TOLERANCES ARE see the Microchip Packaging Specification at

DECIMAL ANGULAR 8 X X
XX 01 £1° http://www.microchip.com/packaging
- - - - - _ PR XXX +0.05

XXXX £0.025
= (0.041) - TITLE

R0.003 MIN

THE USER MAY MODIFY THE PCB LAND — — PACKAGE OUTLINE
PATTERN DIMENSIONS, BASED ON THEIR ~ SKILEV | 220008 14 SOIC, 0.150" WIDE BODY, 0.05" PITCH
EXPERIENCE AND/OR PROCESS CAPABILITY. -
FINISH CHECKED DWG NUMBER REV
- K. 27291 - - "\
DETAIL "A" RECOMMENDED PCB LAND PATTERN SKILEY | 220008 AP-1450IC-0.150"-WIDE B
- PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 2/29/08 11 JEDEC: MS-012 10F1
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REVISION HISTORY
REV DESCRIPTION DATE | RELEASED BY
& SEE DETAIL "A"
D A |INITIAL RELEASE 5/20/04 SKILIEV
e B | ADDED PCB LAND PATTERN 7/9112 SKI
i =
E/2 /

l / COMMON DIMENSIONS

A SYMBOL|  MIN NOM MAX | NOTE REMARK
T2 0.010-0.020 X 457 —= _’“’_ A A | 0053 - 0069 | - OVERALL PKG HEIGHT
INDEX AREA © Al 0.004 0.010 STANDOFF
A\ (o2 xE12) 8X b - - - -
A2 | 0049 - 0065 | - BODY THICKNESS
TOP VIEW END VIEW D | o1ss | 0193 | o197 | 3 "X" BODY SIZE
E | 0228 | 023% | o244 | - LEAD SPAN
E1 | 0150 | 0154 | 0158 | 3 " BODY SIZE
L | oot - 0035 | - LEAD FOOT LENGTH
VAt | b | 0012 - 0020 | 2.4 LEAD WIDTH
T \ ¢ | o007 - 0010 | 4 LEAD FOOT THICKNESS
| L . e 0.050 BSC - LEAD PITCH
SEATING PLANE wd ] “ cee - - 00035 | - COPLANARITY
([ cce]C]
SIDE VIEW 3-D VIEW NOTES:

1. ALL DIMENSIONS ARE IN INCHES.

2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS + 0.0049 inches AT MAXIMUM MATERIAL
CONDITION. DIMENSION "b" DOES NOT INCLUDE DAMBAR PROTRUSION. DAMBAR CANNOT BE LOCATED
ON THE LOWER RADIUS OF THE FOOT.

. DIMENSION "D" DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS. MAXIMUM MOLD
FLASH, PROTRUSIONS OR GATE BURRS IS 0.006" PER END. DIMENSION "E1" DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION. MAXIMUM INTERLEAD FLASH OR PROTRUSION IS 0.010" PER SIDE.
"D1" & "E1" DIMENSIONS ARE DETERMINED AT DATUM PLANE "H" AND INCLUDE ANY MISMATCH

TQ
=
-

1.05 3 BETWEEN THE TOP AND BOTTOM OF THE PLASTIC BODY.
/ f 4."b" & "c" APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.004 TO 0.010" FROM THE LEAD TIP.
5. THE CHAMFER FEATURE IS OPTIONAL. IF IT IS NOT PRESENT, THEN A PIN 1 IDENTIFIER MUST BE
R0.003 MIN 5.35 LOCATED WITHIN THE INDEX AREA INDICATED.
\ 4.3
r 2‘23; - T erED, || TR ANGLE PROJECTION Note: For the most current package drawings,
/ AND TOLERANCES ARE see the Microchip Packaging Specification at
R0.003 MIN SEATING PLANE . DECIMAL ANGULAR G > i ‘
. ﬁ" X s # http://www.microchip.com/packaging
L 0°-8° XXXX £0.025
THE USER MAY MODIFY THE PCB LAND INTERPRET DIM AND TOL PER - e R
= (0.041) - PATTERN DIMENSIONS, BASED ON THEIR ASME Y14.5M - 1994 PACKAGE OUTLINE
EXPERIENCE AND/OR PROCESS CAPABILITY. VATERIAC DRAWN " "
A SKILEV | 5117108 8 SOIC, 0.150" WIDE BODY, 0.05" PITCH
DETAIL "A" PCB LAND PATTERN FINiSH GHECKED DWG NUVBER REV
- SKILIEV | 5/19/04 AP-8S0IC-0.150"-WIDE B
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILEV | 5/20/04 1:1 JEDEC: MS-012 10F 1
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Legacy SMSC Packaging Outlines and Dimensions

j REVISION HISTORY
|je——————pD=——| REV DESCRIPTION DATE RELS¢SED
o~ SEE DETAIL "A"
\ A |INITIAL RELEASE 10/18/04 | S.K.ILIEV
N T 4 / B |DIMENSION "E" FROM 2.80+0.20 TO 2.80+0.25 MM 6/12/06 | S.K.LIEV
: : ‘ C |REMOVE THE LOGO FROM THE TITLE BLOCK 9/25/07 | S.K.LIEV
\ / D |ADDED PCB FOOTPRINT 3/17/08 | S.K.ILIEV
Ef2 /
AN -7 —- E ]
GAUGE PLANE
|
3 _ 1
0°-8°
. ——| — N bAA « /A =0
d
A INDEX AREA (D/2 x E1/2) COMMON DIMENSIONS
TOP VIEW END VIEW SYMBOL | MIN NOM | MAX | NOTE REMARK
A - - 1.00 - OVERALL PACKAGE HEIGHT
A1 0 - 0.10 - STANDOFF
C
[c] / A2 0.70 0.90 1.00 - BODY THICKNESS
D 275 2.90 3.05 3 X BODY SIZE
| . i E 255 2.80 3.05 - LEAD SPAN
SEATING PLANE - J. "\J E1 145 | 160 | 175 3 Y BODY SIZE
| | -'i i - L 0.30 0.45 0.60 - LEAD FOOT LENGTH
]._ y b 0.30 - 050 | 24 LEAD WIDTH
N =5 LEADS ) N =6 LEADS c 0.08 - 0.20 4 LEAD FOOT THICKNESS
SIDE VIEW 3-D VIEWS e 0.95BSC - LEAD PITCH
coc - [ - T o - COPLANARITY
ddd 0 | - | 0.20 - LEAD TRUE POSITION SPREAD
|<——|— 06 0.6 —I——I
NOTES:
1."N" IS THE TOTAL NUMBER OF LEADS.
0.95 2. DIMENSION "b" DOES NOT INCLUDE DAMBAR PROTRUSION. DANBAR CANNOT BE LOCATED ON THE
- =" LOWER RADIUS OF THE FOOT.
3. DIMENSION "D" DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS. MAXIMUM MOLD
FLASH, PROTRUSIONS OR GATE BURRS IS 0.15 mm PER END. DIMENSION "E1" DOES NOT INCLUDE
INTERLEAD FLASH OR PROTRUSION. MAXIMUM INTERLEAD FLASH OR PROTRUSION IS 0.15 mm PER
"D1" & "E1" ARE DETERMINED AT DATUM PLANE "H" AND INCLUDE ANY MISMATCH BETWEEN
TOP AND BOTTOM OF THE PLASTIC BODY.
4."b" & "c" APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.08 TO 0.15 mm FROM THE LEAD TIP.
5. DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE INDICATED.
6. FIVE LEAD PACKAGE IS A VERSION OF 6 LEAD PACKAGE, WHERE LEAD #5 HAS BEEN REMOVED
FROM 6 LEAD PACKAGE
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANCES ARE: see the Microchip Packaging Specification at
DECIMAL ANGULAR . . .
XX 0.1 £1° ‘@ ‘6’ http://www.microchip.com/packaging
XXX +0.05
XXXX £0.025
INTERPRET DIM AND TOL PER Tme
ASVE Y14 51 1984 A orE PACKAGE OUTLINE
PIN 1 MATERIAL DRAWN
095 NA skILEV 101508 SOT FAMILY, 2.9 X 1.6 MM BODY, 0.95 MM PITCH
FINISH CHECKED DWG NUMBER REV
= N =6 LEADS
N=5LEADS NA SKILEV |10/18/04 MO-SOT-2.9x1.6B D
RECOMMENDED PCB LAND PATTERN PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV [10/18/04 11 JEDEC: MO-193 10F 1
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REVISION HISTORY
DA SEE DETAIL "A" REV DESCRIPTION DATE RELEASED BY
—e— A INITIAL RELEASE 4/26/01 SKILIEV
B | W&H to be b&c, par tol, 3-D & note 6 added, note 4 add | 3/11/05 SKILIEV
i 1 {/ \\ C REMOVED THE LOGO FROM THE TITLE BLOCK 9/25/07 SKILIEV
| |
1.
E/2 /
A J COMMON DIMENSIONS
E -
Bt sweoL|  MIN NOM MAX | NOTE REMARK
l A 0.053 - 0.069 - OVERALL PKG HEIGHT
Al 0.004 - 0.010 - STANDOFF
A - _ 0.010-0.020 X 45° ——+
W e T2 A _’u' A2 0.049 - 0065 | - BODY THICKNESS
(oRXEI2) NXb oA D SEE VARIATIONS 3 X" BODY SIZE
E 0.228 - 0.244 - LEAD SPAN
TOP VIEW END VIEW E1 0.150 0.154 0.158 3 "Y" BODY SIZE
L 0.016 - 0.035 - LEAD FOOT LENGTH
b 0.008 0.010 0.012 2,6 LEAD WIDTH
c 0.006 - 0.010 6 LEAD FOOT THICKNESS
[/To.004]c] | e 0.025 BSC - LEAD PITCH
[ \ T
A2 A cce SEE VARIATIONS - COPLANARITY
o —1 1
SEATING PLANE Al | ccc (VARIATIONS) D (VARIATIONS)
SITE MODE MAX N MIN NOM MAX
SIDE VIEW 3-D VIEW ASSEMBLY | 100% SCAN [ 0.0027 16 0.189 0.193 0.197
HOUSE QA 0.0030 24 0.337 0.341 0.345
TEST HOUSE [ 100% & QA| 0.0035 28 0.386 0.390 0.394
_.I_I._ 0.635 ——”—— 0.34(MAX) 8 NOTES:
N, 1. ALL DIMENSIONS ARE IN INCHES.
2. TRUE POSITION TOLERANCE OF EACH LEAD IS £ 0.0035 INCHES AT MAXIMUM MATERIAL CONDITION.
f = DIMENSION "b" DOES NOT INCLUDE DAMBAR PROTRUSION. DAMBAR CANNOT BE LOCATED ON THE
| 1.26(MIN [ LOWER RADIUS OF THE FOOT.
' : )= 3. DIMENSION "D" DOES NOT INCLUDE MOLD FLASH, PROTRUSIONS OR GATE BURRS. THEY SHALL NOT
| EXCEED 0.006 INCHES PER END. DIMENSION "E1" DOES NOT INCLUDE INTERLEAD FLASH OR
R0.003 MIN 5.56 ; PROTRUSION. THEY SHALL NOT EXCEED 0.006 INCHES PER SIDE. "D" AND "E1" ARE DETERMINED AT
| DATUM "H" AND INCLUDE ANY MISMATCH BETWEEN THE TOP AND BOTTOM OF THE PLASTIC BODY.
/ H \ 4. THIS CHAMFER FEATURE IS OPTIONAL.
| 5. DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE INDICATED.
HT T 111 6. "b" AND "c" APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.004 TO 0.010 INCHES FROM THE
— LEAD TIP.
\ ’ RO.003MN 0010 SN NSESENNNEEEN __________ |
‘ GAUGE PLANE ! 1 S T SE SPRCIFED, | THIRPANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANCES ARE: . . . Yy .
ﬁ" SEATING PLANE j oo UL @ see the Microchip Packaging Specification at
L 0.8 rea xx = 6 http://www.microchip.com/packaging
X.XXX £0.025
0.3 TITLE
= (0.041) —~| INTERPRET DIM AND TOL PER NAME DATE
THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS, ASVE Y14.5M - 1994 PACKAGE OUTLINE
BASED ON THEIR EXPERIENCE AND/OR PROCESS CAPABILITY. MATERIAL DRAWN SSOP FAMILY, 0.150" WIDE BODY, 0.025" PITCH
DETAIL "A" PCB LAND PATTERN - SKILIEV | 4/20/01
E— - FINISH CHECKED DWG NUMBER REV
SKILIEV | 4/21/01 AP-SSOP-0.150"-WIDE c
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV | 4/26/01 11 JEDEC: MO-137 10F 1
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REVISION HISTORY

& TERMINAL #1
IDENTIFIER AREA
(D2 X Ef2)

REVISION DESCRIPTION DATE | RELEASED BY

A INITIAL RELEASE 8/6/09 S.K.LIEV

EXPOSED PAD A

m.0)]
HI«MA

TOP VIEW BOTTOM VIEW
COMMON DIMENSIONS
symBoL | MIN | NOM | MAX | NOTE REMARK
A 070 | 0.75 | 0.80 - OVERALL PACKAGE HEIGHT
A1 0 002 | 005 - STANDOFF
D 190 | 200 | 2.10 - X BODY SIZE
L | [//Toa0][c] E 290 | 300 | 3.10 - Y BODY SIZE
T ‘ []o.05]c] D2 140 | 150 | 1.60 2 X EXPOSED PAD SIZE
f I _f E2 160 | 170 | 1.80 2 Y EXPOSED PAD SIZE
Al L 035 | 040 | 045 - TERMINAL LENGTH
SIDE VIEW 3-D VIEWS b 018 | 025 | 0.30 2 TERMINAL WIDTH
K 020 | 025 - - | CENTER PAD TO PIN CLEARANCE
e 0.50 BSC - TERMINAL PITCH
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. UNILATERAL COPLANARITY ZONE APPLIES TO THE EXPOSED PAD, AS WELL AS
THE TERMINALS. DIMENSIONS "b" APPLIES TO PLATED TERMINALS AND IT IS
MEASURED BETWEEN 0.15 AND 0.30 mm FROM THE TERMINAL TIP.

3. DETAILS OF TERMINAL #1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
2 LAND PATTERN DIMENSIONS WITHIN THE AREA INDICATED.
% SYMBOL | MIN NOM MAX
E GE 2.10 - 2.20
o D2' - 150 | 1.50
@ E2 N 170 | 170 DMENSIONS ARE INMILUMETERS | 1T o OUECTIoN Note: For the most current package drawings,
[} - - AND TOLERANCES ARE: . . . e .
=} X 028 see the Microchip Packaging Specification at
5 - - .. I)](EXC\M}:; : AN(E‘LLLAR G h . . hi K .
é % N N 0.69 3 ioes * ttp://www.microchip.com/packaging
X.XXX £0.025
:" e 0.50 INTERPRET DIM AND TOL PER TImE
THE USER MAY MODIFY THE PCB z ASME Y14.5M - 1994 NAME DATE PACKAGE OUTLINE
LAND PATTERN DIMENSIONS MATERIAL DRAWN 8 TERMINAL TDFN, 2x3mm BODY, 0.50mm PITCH
BASED ON THEIR EXPERIENCE - - 8/6/09 | (TYPE-1, DUAL-IN-LINE & SAW SINGULATE DESIGN)
AND/OR PROCESS CAPABILITY FINISH CHECKED DWG NUMBER REV
- - 8/6/09 8TDFN-2x3B-TYPE1 A
RECOMMENDED PCB LAND PATTERN
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.ILIEV 8/6/09 1:1 MO-229 10F 1
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‘D/4—|

A

ALBALL A1 CORNER INDEX AREA
TOP VIEW

w

SIDE VIEW

129X

D

t SEATING PLANE

ETAILA

O Q] 1

DETAILB

SEE DETAIL ”B"\

e
|_ 131211109 8 7 6 5 4 3,2 1

$000000000Q0O0 A
]—- 000000000000 (8
0000000000006 TC
[e]e)e) 00O |D
[e]e)e) 00O |E
[e]e)e) [eJo)e) 00O |F
E1 000 00O 0006
[e]e)e) [eJo)e) Q0O |H
[e]e)e) 00O |/
[eJe)e) 00O |K
0000000000000 (L
0000000000000 |M
OOOOOOOOOO?i) N
L=

BOTTOM VIEW

129X @b A

SECTION B-B

LAND PATTERN DIMENSIONS

SYMBOL MIN NOM MAX
D1YE1" - 6.00 -
b' - 0.27 -
e' - 0.50 -

THE USER MAY MODIFY THE PCB LAND
PATTERN DIMENSIONS, BASED ON THEIR
EXPERIENCE AND/OR PROCESS CAPABILITY

PCB LAND PATTERN

REVISION HISTORY

REV DESCRIPTION DATE REL. BY
A |INITIAL PRELIMINARY RELEASE 7/28/10 | S.KILIEV
B |[INITIAL RELEASE 11/4/10 | S.KILIEV
C | ADDED b1 AND b2 DIMENSIONS 11/15/11 SKI

COMMON DIMENSIONS
SYMBOL | MIN | NOM | MAX | NOTE REMARK
A 099 | 110 | 120 5 OVERALL PACKAGE HEIGHT
Al 020 | 024 | o028 - STANDOFF
A2 080 | 086 | 092 - PKG BODY THICKNESS
DIE 690 | 7.00 | 7.10 - X/Y BODY SIZE
D1/ET 6.00 BSC - X/Y END BALLS DISTANGE
b 025 | 030 | 035 2 BALL DIAMETER
b1 023 | 027 | 031 6 | FINISHED SOLDER MASK OPENING
b2 030 | 035 | 040 - FINISHED BOTTOM BALL PAD
e 0.50 BSC - BALL PITCH
cee o [ - ] oos 4 COPLANARITY
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

N

PRIMARY DATUM "C".

w

. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO

. THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA OF THE

TOP PACKAGE SURFACE BY USING A CORNER CHAMFER, INK/LASER/METALIZED
MARKING, INDENTATION, OR OTHER FEATURE OF PACKAGE BODY. EXACT SHAPE
OF EACH CORNER IS OPTIONAL, BUT TERMINAL "A1" CORNER MUST BE UNIQUE.

I

. PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL

CROWNS OF THE CONTACT SOLDER BALLS.

o

HEAT SINK OR CHIP CAPACITORS.

=)

. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS

. THE PKG BALL SOLDERABLE SURFACE IS SOLDER-MASK-DEFINED (SMD).

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
/AND TOLERANCES ARE:

THIRD ANGLE PROJECTION

Note: For the most current package drawings,
see the Microchip Packaging Specification at

EE(CIMA:\& 1 ANE:J'LAR ‘@' ‘6’ http://www.microchip.com/packaging
Xxx_ 2005
XXXX 0025
INTERPRET DIM AND TOL PER e
ASME Y14.5M- 1994 MAVE OATE PACKAGE OUTLINE
MATERIAL DRAWN
NIA ) 72710 129 BALL TFBGA, 7x7mm BODY, 0.50mm PITCH
FINISH CHECKED DWG NUMBER REV
N/A SKILIEV | 7/28/10 129TFBGA-7x7B-0.5P c
T T SoALE O FIT APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 7/28/10 11 JEDEC: MO-195 10F 1
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REVISION HISTORY
REV DESCRIPTION DATE REL. BY
A |INITIAL RELEASE 10/21/07 | S.K.ILIEV
B |INITIAL PRODUCTION RELEASE. ADDED A2 (min) 2/20/09 | S.K.ILIEV

D SEE DETAIL "B"—
T -D/4-—| e
l_ 13121110 9 8 7 6 5 4 3,2 1
000000000000 (A
E4 T 000000000000 |8
| 00000000000 00{%
00000 O0000O0 |Db
0000 O0O0O0 |E
[eXeXe) 00O |F
E E1 00O O0O0G
000 000 |H
0000 0000 |/
000000 O000O0 |k
0000000000000 (L
/A 0000000000000 M
000000000 0dY N
Y
[ ju
/AL gaLL A1 CORNER INDEX AREA D1 COMMON DIMENSIONS
TOP VIEW BOTTOM VIEW SYMBOL MIN NOM MAX NOTE REMARK
A - 102 | 120 5 OVERALL PACKAGE HEIGHT
A1 015 | 021 - - STANDOFF
A2 071 | o081 | 100 - PKG BODY THICKNESS
D/E 690 | 7.00 | 7.0 - X/Y BODY SIZE
D1/E 6.00 BSC - X/Y END BALLS DISTANCE
b 025 | 030 | 035 2 BALL DIAMETER
A e 0.50 BSC - BALL PITCH
SEE DETAIL "A"
- cee o [ - ] oos 4 COPLANARITY
‘—AZ
T |
t 1 NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETERS.

! \PAvAvVAvACACACAv v,
2. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO
Al

SIDE VIEW 3-D VIEW PRIMARY DATUM "C".
—_— I 3. THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA OF THE

TOP PACKAGE SURFACE BY USING A CORNER CHAMFER, INK/LASER/METALIZED

MARKING, INDENTATION, OR OTHER FEATURE OF PACKAGE BODY. EXACT SHAPE

OF EACH CORNER IS OPTIONAL, BUT TERMINAL "A1" CORNER MUST BE UNIQUE.

PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL

CROWNS OF THE CONTACT SOLDER BALLS.

. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS
HEAT SINK OR CHIP CAPACITORS.

>

o

134X @b A quness orHerwise spearien | THRo AnGLePRoEcTIoN | Noote: For the most current package drawings,
A AND TOLERANCES ARE: . . . . .
134X ' DEGIAL ANGULAR @ ‘6’ see the Microchip Packaging Specification at
[ [ccc]C] X 05 = http://www.microchip.com/packaging
—U_ X.XXX £0.026
INTERPRET DIM AND TOL PER NAME DATE TmE
' SEATING PLANE ASME Y14.5M - 1994 PACKAGE OUTLINE
MATERIAL DRAWN
134 BALL TFBGA, 7x7mm BODY, 0.50mm PITCH
DETAIL A DETAIL B N/A - 10/18/07
FINISH CHECKED DWG NUMBER REV
N/A SKILIEV [10/21/07 MO-134TFBGA-7x7B-0.5P B
PRINT WITH "SCALE TO FIT" APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV |10/21/07 1:1 JEDEC: MO-195 10F 1
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REVISION HISTORY
REV DESCRIPTION DATE | REL.BY
D SEE DETAIL "B"
| Dj4— . PN, A |[INITIAL PRELIMINARY RELEASE 10/21/07 | SK.ILIEV
J \‘ l_ 1312111098 765 4 3,721 \ B |INITIAL RELEASE 11/10/08 | S.K.LIEV
o ////////////n | go 0000 &) 000 dy oo |l C [b' FROM 0.20-0.25 TO 0.27 (min) and 0.27 (max) 81010 | SKILIEV
50 000000000000 |8/ y
% . T 186000060000 00 |4 D |ADDED ROUTING AND SECTION C-C (b1 DIM) | 12/11/2010 | S.KILIEV
| 0000000000000 |D
\ 0000 00600 |&
i 0000 O0O0O0 (F
——*—*—T—f—f—— E1 10000 + 00066
0000 0000 (H
| 0000 0000 |/ //To.10]c
. 0000000000000 [k /—— Zloxle] A taaxon A
\ 0000000000000 |L ! \ ==
. 0000000000000 v | c 144X Q CZ
! i 00000000004 |1 - [S[ecc]c] \ i /A
o — I N O
A e | SEATING PLANE T
BALL A1 CORNER INDEX AREA D1 c —
TOP VIEW BOTTOM VIEW DETAIL A DETAILB SECTION C-C
COMMON DIMENSIONS
f SYMBOL | MIN NOM MAX | NOTE REMARK
A SEE DETAIL "A"—\\ A - 1.02 1.20 5 OVERALL PACKAGE HEIGHT
"2 S~ Al 0.15 0.21 - - STANDOFF
[ ] ] \ A2 - 0.81 1.00 - PKG BODY THICKNESS
B! A AAACAC AT
i l S—- D/E 6.90 7.00 7.10 - X/Y BODY SIZE
D1/E1 6.00 BSC - X/Y END BALLS DISTANCE
Al SIDE VIEW 3-D VIEW
- b 0.25 0.30 0.35 2 BALL DIAMETER
b1 0.24 0.27 0.30 6 BALL SOLDERABLE PAD DIAMETER
D1 ) SEE DETAIL "D" B
BALL AT~ —|or— e 0.50 BSC BALL PITCH
\ [ . cce o [ - ] oos 4 COPLANARITY
400000000004
000000000 OGOESGEOG! .
NOTES:
66600006060 e\i?ﬂ B VIA-CP 1. ALL DIMENSIONS ARE IN MILLIMETERS.
0060000000039 2. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO PRIMARY DATUM C.
eeoe eeoe @ VIA-DRILL 4 4 3. THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA OF THE TOP PACKAGE
} eoce eoeso SURFACE BY USING A CORNER CHAMFER, INKILASER/METALIZED MARKING, INDENTATION, OR
Ef oeco oo OTHER FEATURE OF PACKAGE BODY. EXACT SHAPE OF EACH CORNER IS OPTIONAL, BUT
eeco oo TERMINAL "A1" CORNER MUST BE UNIQUE.
eeee eeee 4. PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL CROWNS OF THE
e000000000000 CONTACT SOLDER BALLS.
| $ececececcesecss 5. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS HEAT SINK OR CHIP
ieeeeeeeeeeee CAPACITORS.
'__' 000000000000 6. THE PKG BALL SOLDERABLE SURFACE IS SOLDER-MASK-DEFINED (SMD) TYPE.
e DETAIL D
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION - il
LAND PATTERN DIMENSIONS ROUTING DIMENSIONS DIMENSIONS ARE N HLLIVETERS Note: For the most current package drawings,
SYMBOL| MIN NOM MAX Symbol Recommended Acceptable DEGIAL ANGULAR @ 6’ see the Microchip Packaging Specification at
D1VET - 6.00 - 2 PAD 027 025 0.30 oo 00 o http://www.microchip.com/packaging
e - 0.50 - ERY 0325 | 0.346 | 0.325 | 0375 ootz e
INTERPRET DIM AND TOL PER NAME DATE
@ VIA-CP 0.28 0.28 N/A ASME Y14.5M - 1904 PACKAGE OUTLINE
THE USER MAY MODIFY THE PCB LAND 2 VIA-DRILL 0.13 0.13 | Via-In-Pad WATERIAL WA D?Q‘IUEV 1ongior] 144 BALL TFBGA, 7x7mm BODY, 0.50mm PITCH
PATTERN DIMENSIONS, BASED ON THEIR Lo 0.10 0.10 0.10 _
EXPERIENCE AND/OR PROCESS CAPABILITY ] 0.075 0075 A FINISH CHECKED DWG NUMBER Rev
N/A SKILIEV [10/21/07 MO-144TFBGA-7x7B-0.5P D
SPACE (Metal-to-Metal) 0.078 0.088 0.20
PCB LAND PATTERN & ROUTING SR 005 | 002 1 o005 . PRNTWTH'SCALETOFT | APPROVED sone STO COMPLINGE SHeET
- - . DO NOT SCALE DRAWING S.K.LIEV |10/21/07 1:1 JEDEC: MO-195 10F1
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REVISION HISTORY

REVISION DESCRIPTION DATE | RELEASED BY

SEE SPEC FRONT PAGE FOR REVISION HISTORY

D
D1 R
100 R2
nnnnnionanannIonnInnLn
iR Bl = [ 025
=77 = | m -
=,/ — GAUGE PLANE
= 4@11 ‘ gﬁ‘ ******
[ — —
= J = b
Al Fo = A A
[ — o I — E
E1 | = —‘» =3
¢ = = L1
[ — —
—
= = DETAIL "A"
= ‘ = —_— COMMON DIMENSIONS
[ — —
= I = SYMBOL|  MIN NOM MAX | NOTE REMARK
= =]
|
A - - 1.60 - OVERALL PACKAGE HEIGHT
I T e IR B —
TOP VIEW A2 1.35 1.40 1.45 - BODY THICKNESS
—_— D/E 15.80 - 16.20 - "X"/"Y" SPAN
D1/E1| 13.90 14.00 14.10 3 "X"/"" BODY SIZE
SEE DETAIL "A" L 0.45 0.60 0.75 4 LEAD FOOT LENGTH
\ - ‘ ] 1.00 REF - LEAD LENGTH
x b 0.17 0.22 0.27 2 LEAD WIDTH
—+ fSE TG A ANE c 0.09 - 0.20 LEAD FOOT THICKNESS
e 0.50 BSC - LEAD PITCH
R1 0.08 - - LEAD SHOULDER RADIUS
R2 0.08 - 0.20 LEAD FOOT RADIUS
SIDE VIEW cce - - 0.08 - COPLANARITY
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS + 0.04mm MAXIMUM.

3. DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM ALLOWED
PROTRUSION IS 0.25 mm PER SIDE.

4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING PLANE.

5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE

INDICATED.
UNLESS OTHERWISE SPECIFIED | THIRD ANGLE PROJECTION .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANGES ARE . X . -
see the Microchip Packaging Specification at
DECIMAL ANGULAR
XX 201 #1° 6 http://www.microchip.com/packaging
XXX 2005
XXX 20.025
INTERPRET DIM AND TOL PER Tme
ASVE Y1450 1994 i o PACKAGE OUTLINE
MATERIAL DRAWN
- SKILEV |12117104] 100 PIN TQFP-14x14x1.4mm BODY-0.5mm PITCH
FINISH GHECKED DWG NUMBER REV
S.KILIEV  |12/17/04 MO-100-TQFP-14x14x1.4 Cc
RINT WITH “SCALE T0 FIT" "APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV  |12/17/04 11 JEDEC: MS-026 (D) 10F 1
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TOP VIEW

SEE DETAIL "A"

all.

DETAIL "A" (SCALE: 2/1)

0.25
m: /“EA,UG,EELA,NE,F 0

REVISION HISTORY
REVISION DESCRIPTION DATE | RELEASED BY

A INITIAL RELEASE 7120004 SKILEV

|

A

SIDE VIEW

s
1 SEATING PLANE

COMMON DIMENSIONS

SYMBOL MIN NOM MAX NOTE REMARK
A - - 1.60 - OVERALL PACKAGE HEIGHT
Al 0.05 - 0.15 - STANDOFF
A2 1.35 1.40 1.45 - BODY THICKNESS
D/E 21.80 - 22.20 - "X"/™" SPAN
D1/E1 19.80 20.00 20.20 3 "X"/™" BODY SIZE
L 0.45 0.60 0.75 4 LEAD FOOT LENGTH
L1 1.00 REF - LEAD LENGTH
b 0.13 0.18 0.23 2,6 LEAD WIDTH
c 0.09 - 0.20 6 LEAD FOOT THICKNESS
e 0.40 BSC - LEAD PITCH
cce - - 0.08 - COPLANARITY
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS + 0.035mm AT MAXIMUM
MATERIAL CONDITION.

3. DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM ALLOWED
PROTRUSION IS 0.25 mm PER SIDE. "D1" AND "E1" ARE MAXIMUM PLASTIC BODY SIZE
DIMENSIONS INCLUDING MOLD MISMATCH.

4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING PLANE.

5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE
INDICATED.

6. DIMENSIONS "b" & "c" APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.10mm AND
0.25 mm FROM THE LEAD TIP.

UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION
DIMENSIONS ARE IN MILLIVETERS
AND TOLERANCES ARE

Note: For the most current package drawings,
see the Microchip Packaging Specification at

oEcivAL ANGULAR @ 6’ chip P ¢
) o .
xix ;gns # http://www.microchip.com/packaging
XXX 20,025
INTERPRET DIM AND TOL PER e
HSVE Y14 51 1994 e o PACKAGE OUTLINE
MATERIAL DRAWN
R skiLey | saoa | 176 PIN TQFP-20x20x1.4mm BODY-0.4mm PITCH
FINISH GHEGKED DWG NUMBER REV
S.KILIEV | 7/20/04 MO-176-TQFP-20x20x1.4 A
PRINT WITH “SCALE TO FIT* APPROVED SCALE 'STD COMPLIANGE SHEET
DO NOT SCALE DRAWING S.KILIEV | 7/19/04 11 JEDEC: MS-026 (D) 10F 1
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REVISION HISTORY
REV DESCRIPTION DATE RELEASED BY
fii A INITIAL RELEASE 4/26/01 S K.LIEV
D A B Par tol, 3-D & note 6 added, note 4 changed 3/18/05 S.K.ILIEV
D1 j D2 C | Removed logo in title block, added XTQFP package 9/25/07 S.KILIEV
N AEZ N
b NNNInnangnan
= =Ry = =
(77: o —— — —
A S—Fow = A = =
E1 e = = E & = —
l_ = = — — COMMON DIMENSIONS
= = = —
— = = E/2 = =] symBoL | miN [ Nom | mAX [NoTE REMARK
— — [ — —
I A - - 160 | - OVERALL PKG HEIGHT
UOUOmomm J R A o | - Ton| - STANDOFF
A2 135 | 140 | 145 | - BODY THICKNESS
L 045 | 060 | 075 | - LEAD FOOT LENGTH
c 0.09 - | 020 ] 4 | LEADFOOT THICKNESS
TOP VIEW BOTTOM VIEW w0 SEE TABLE - COPLANARITY
(XTQFP only)
VARIATIONS
N 48-TQFP 208-TQFP 256 XTQRP_ [
syMm | MIN [ MAX | MIN | MAX [ MmN | mAX
SEE DETAIL "A" c] ccc (VARIATION) D/E | 880 | 9.20 | 29.80 | 30.20 | 29.80 | 30.20 6
‘ \ ‘ SITE MODE MAX || D1ET | 680 | 720 | 27.80 [ 28.20 | 27.80 | 28.20 3
A2 & A ASSEMBLY | 100% SCAN | 0.07 D2/E2 N/A N/A 5.85 6.15 7
WHHHRHAHHHRE \ HOUSE QAgate | 0.0762 e 0.50 BSC 0.50 BSC 0.40 BSC
E f SEATING PLANE TEST HOUSE | 100% & QA | 0.08 b 017 | 027 | 017 | 027 | 013 | 023 | 2,4
0.05 c/a\ A=

SIDE VIEW

R0.08 MIN

R0.08-0.20

GAUGE PLANE

bt | =

(1.00)

3-D VIEWS

DETAIL "A"

NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS £ 0.04mm AT MAXIMUM MATERIAL CONDITIONS.
DIMENSION "b" DOES NOT INCLUDE DAMBAR PROTRUSION. DAMBAR CANNOT BE LOCATED ON THE LOWER
RADIUS OF THE FOOT.

. DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM ALLOWED MOLD
PROTRUSION IS 0.25 mm PER SIDE. "D1" AND "E1" ARE MAXIMUM PLASTIC BODY SIZE DIMENSIONS
INCLUDING MOLD MISMATCH, AND ARE DETERMINED AT PLANE "H".

. DIMENSIONS "b" AND "c" APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.10 mm AND 0.25 mm FROM

THE LEAD TIP.

DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE INDICATED.

DIMENSIONS "D" AND "E" TO BE DETERMINED AT SEATING PLANE "C".

. EXPOSED PAD SHALL BE COPLANAR WITH BOTTOM OF PACKAGE WITHIN 0.05 MM.

Noo

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

THIRD ANGLE PROJECTION Note: For the most current package drawings,

see the Microchip Packaging Specification at

DECIMAL ANGULAR @ G
X s #* http://www.microchip.com/packaging
X.XXX £0.025
INTERPRET DIM AND TOL PER e
ASME Y14.5M - 1994 NAME DATE PACKAGE OUTLINE
MATERIAL DRAWN
. SKILEV | a20/01 TQFP, 1.4mm THICK, SQUARE FAMILY
FINISH CHECKED DWG NUMBER REV
- SKILIEV | 4/23/01 AP-TQFP-1.4T-SQ ¢
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 4/26/01 1:1 JEDEC: MS-026 10F1
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REVISION HISTORY
REV DESCRIPTION DATE | RELEASED BY
PIN 1 IDENTIFIER
A AREA (D12 X E1/2) A A [INITIAL RELEASE 7/07/04 SKILIEV
B |REMOVED THE LOGO FROM THE TITLE BLOCK 9/25/07 SKILIEV
1 A
0.25

—
— - - ——

' '
20 1 i
| |

QU Ll | i
NXb [@Taaa®@[c[o]/A/A SEE DETAIL "A" oesd—I os0—b—— RECOMMENDED PCB LAND PATTERN
N =8 LEADS N =10 LEADS
TOP VIEW END VIEW 3-D VIEW
COMMON DIMENSIONS
SYMBOL|  MIN NOM MAX | NOTE REMARK
—A2 A 0.80 - 1.10 - OVERALL PKG HEIGHT
A GAUGE PLANE _L Al 0.05 - 0.15 - STANDOFF
025 A2 0.75 0.85 0.95 - BODY THICKNESS
_1 i: D SEE VARIATIONS 3 "X” BODY SIZE
(0.95)—=]| E 4.65 4.90 5.15 - LEAD SPAN
E1 2.80 3.00 3.20 3 "Y” BODY SIZE
SIDE VIEW DETAIL"A" L 0.40 0.60 0.80 - LEAD FOOT LENGTH
b SEE VARIATIONS 2,4 LEAD WIDTH
c 008 | - [ o023 |4 LEAD FOOT THICKNESS
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETER. e SEE VARIATIONS - LEAD PITCH
2. DIMENSION "b" DOES NOT INCLUDE DAMBAR PROTRUSION. DAMBAR CANNOT BE 0 | _ | 010 _ COPLANARITY
LOCATED ON THE LOWER RADIUS OF THE FOOT. .
3. DIMENSIONS "D" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS, FLASH OR INTERLEAD ddd SEE VARIATIONS - LEAD TRUE POSITION SPREAD
FLASH. MAXIMUM MOLD PROTRUSIONS, FLASH OR INTERLEAD FLASH IS 0.15 mm PER END
OR SIDE. "D" AND "E1" ARE DETERMINED AT DATUM PLANE "H" AND INCLUDE ANY
MISMATCH BETWEEN THE TOP AND BOTTOM OF THE PLASTIC BODY. OB oG A LT ERs || THROANGLE PROJECTION Note: For the most current package drawings,
4. DIMENSIONS "b" AND "c” APPLY TO THE FLAT SECTION OF THE LEAD BETWEEN 0.08 AND AND TOLERANGES ARE: see the Microchip Packaging Specification at
0.15 mm FROM THE LEAD TIP. DECIMAL ANGULAR @ 6 htto: icrochi agi
5. DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL, BUT MUST BE LOCATED WITHIN THE ZONE | X% 00s ! ttp:/fwww.microchip.com/packaging
INDICATED. XXXX £0.025 —
e vidn e e o PACKAGE OUTLINE
e
VAR b ddd b VATERIA- e | oss TSSOP FAMILY, 3.0 MM WIDE BODY
N MIN MAX BSC MAX MIN MAX ) o
FINISH CHECKED DWG NUMBER REV
8 2.80 3.20 0.65 0.13 0.22 0.38 - SKILIEV | 7/05/04 MO-TSSOP-3.0mm-WIDE B
10 2.80 3.20 0.50 0.08 0.17 0.27 PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 7/07/04 1:1 JEDEC: MO-187 10F 1
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SEE DETAIL "B"\

— D/4
‘— E/4 I—

N =

w

>

o

5 4 3'21
BALL A1 CORNER re
— INDEX AREA 1—-$o o0oo | A
Fe 0 0 00 B
E E1 000006 C
/_A l 00000 (D
cod¢ | E
1 1
,I’elﬁ
—D1
TOP VIEW BOTTOM VIEW
SEE DETAIL "A"
A
L
1
B B =
A1 SIDE VIEW 3-D VIEWS
//]0.10]C & A
25X b
OO 1
[D[cce]C]
| SEATING PLANE O
DETAIL A DETAIL B
NOTES:

. ALL DIMENSIONS ARE IN MILLIMETERS.
. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO

PRIMARY DATUM "C".

. THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA OF THE

TOP PACKAGE SURFACE BY USING A CORNER CHAMFER, INK/LASER/METALIZED
MARKING, INDENTATION, OR OTHER FEATURE OF PACKAGE BODY. EXACT SHAPE
OF EACH CORNER IS OPTIONAL, BUT TERMINAL "A1" CORNER MUST BE UNIQUE.
PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
CROWNS OF THE CONTACT SOLDER BALLS.

DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS
HEAT SINK OR CHIP CAPACITORS.

REVISION HISTORY

REV

DESCRIPTION DATE REL. BY

A |INITIAL PRELIMINARY RELEASE

11/7/07 | S.KILIEV

B |INITIAL RELEASE

3/2/2008 SKI

D1’
LAND PATTERN DIMENSI
BALL A1 I‘_ SIONS
SUHEN SYMBOL| MIN NOM MAX
c0b06 D1/ET" - 2,00 -
B |eegee o b’ 0.20 - 0.25
l eooe0 o " 050 N
T [ N N
PCB LAND PATTERN
COMMON DIMENSIONS
SYMBOL | MIN NOM | MAX | NOTE REMARK
A - 0.61 0.62 5 OVERALL PACKAGE HEIGHT
A1 0.18 0.23 - - STANDOFF
A2 0.40 REF - PKG BODY THICKNESS
DIE 290 | 300 [ 310 - X/Y BODY SIZE
D1/E1 2,00 BSC - X/Y END BALLS DISTANCE
b 025 | 030 | o035 2 BALL DIAMETER
e 0.50 BSC - BALL PITCH
cee o | - ] oos 4 COPLANARITY
o e, | THIROANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANGES ARE see the Microchip Packaging Specification at
DECIMAL ANGULAR G
X 008 & http://www.microchip.com/packaging
XXXX £0.025
INTERPRET DIM AND TOL PER TIE
ASME Y14.5M- 1994 NAve OATE PACKAGE OUTLINE
MATERIAL DRAWN
NA SKILEY | 1177707 25 BALL UFBGA, 3x3mm BODY, 0.50mm PITCH
FINISH CHECKED DWG NUMBER REV
N/A SKILIEV | 11/7/07 AP-25UFBGA-3x3B-0.5P B
PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
D0 NOT SCALE DRAWING SKILEV | 11/7/07 1:1 MO-280 10F1
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REVISION HISTORY
v REV DESCRIPTION DATE REL. BY
5 SEE DETAIL"B" ——__
D)2 A |[INITIAL RELEASE 6/8/06 S.K.ILIEV
| ADDED b1, Amin, Amax and A2max. Updated PCB .
(f} 54 3/21 ¥
L—BALL A1 CORNER B dimensions accordingly. April-2010 | S K.ILIEV
o / INDEX AREA ri—- OO00O0 | A
' L0000 | B
E — E1 /O OO0 ¢C
/_A 00000 | b COMMON DIMENSIONS
E
N / O/O ?q} SYMBOL MIN NOM MAX NOTE REMARK
(DATUM A)
_E]_ A 0.77 - 1.00 5 OVERALL PACKAGE HEIGHT
2.50%2.50 MIN (DATUM B)
FLAT AREA =—0D01 A1 0.15 - 0.29 - STANDOFF
TOP VIEW BOTTOM VIEW A2 0.65 - 0.71 - PKG BODY THICKNESS
D/E 2.90 3.00 3.10 - X/Y BODY SIZE
D1/E1 2.00 BSC - X/Y END BALLS DISTANCE
SEE DETAIL A" b 025 | 030 | 035 2 BALL DIAMETER
AA b1 0.22 0.25 0.28 7 SOLDERABLE SURFACE
[ e 0.50 BSC - BALL PITCH
| # A coc o | - | oos 4 COPLANARITY
i b
NOTES:
Al SIDE VIEW 3-D VIEWS SECTION B-B 1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO
f PRIMARY DATUM "C".
3. THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA OF THE
//[0.10]c A TOP PACKAGE SURFACE BY USING A CORNER CHAMFER, INK/LASER/METALIZED
MARKING, INDENTATION, OR OTHER FEATURE OF PACKAGE BODY. EXACT
25X A Q () SHAPE OF EACH CORNER IS OPTIONAL, BUT TERMINAL "A1" CORNER MUST BE
UNIQUE.
C+— [D]eee[c] 4. PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
K J ’\ CROWNS OF THE CONTACT SOLDER BALLS.
' 5. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS
c— SEATING PLANE HEAT SINK OR CHIP CAPACITORS.
6. PARALLELISM ON THE TOP SURFACE APPLIES ONLY TO THE MINIMUM FLAT
DETAIL A DETAIL B AREA SHOWN ON THE TOP VIEW.
7. THE PACKAGE BALL SOLDERABLE SURFACE IS SOLDER-MASK-DEFINED (SMD).
~—D1'
BALL A1 s'l—— LAND PATTERN DIMENSIONS S OTHERWNISE SPECIFED | RO ANGLE PROJECTION Note: For the most current package drawings,
\¢.¢. eeod SYMBOL| MIN | Nom [ wmax O see the Microchip Packaging Specification at
L
eedeoe D1VET' 2.00BSC XX 301 21" @ 6 http://www.microchip.com/packaging
B |—eegeo o b' 025 | 025 [ 028 XXX 20,025
l ; eoeoeo r &' 0.50 BSC INTERPRET DIM AND TOL PER e
—'—e °00 e— ' ASHE Y14 5M - 199 e o PACKAGE OUTLINE
t MATERIAL DRAWN
NA . 6/8/06 25 BALL VFBGA, 3x3mm BODY, 0.50mm PITCH
THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS
BASED ON THEIR EXPERIENCE AND/OR PROCESS CAPABILITY FINISH CHECKED DWG NUMBER REV
N/A S.KILIEV | 6/8/06 25VFBGA-3x3B-0.5P B
PCB LAND PATTERN RINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILIEV | 6/8/06 1:1 - 10F 1
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f

=

BALL A1\:

X X XN
000000

oo °

E1 oo e
| ee )

1l 4ee00e
400000

@
L]

SEATING PLANE

DETAIL A

]

b

mﬂm«bm@-#

/—SEE DETAIL "B"

GTMTMmMOoOOWm >

AN@)

DETAIL B

LAND PATTERN DIMENSIONS
SYMBOL MIN NOM MAX
D1Y/E1' - 3.00 -
b' 0.20 - 0.25

e' - 0.50 -

THE USER MAY MODIFY THE PCB LAND
PATTERN DIMENSIONS, BASED ON THEIR
EXPERIENCE AND/OR PROCESS CAPABILITY

RECOMMENDED PCB LAND PATTERN

OO | 1

——I—DM
= /—%L A1 CORNER © —
e | &»000000
INDEX AREA Ll &00d5000
00 00
E E1 o0 00
[e)e) 0o
/A 0000000
oooo?@
_IGF
l——oD1——
TOP VIEW BOTTOM VIEW
SEE DETAIL "A"
YN
rA2
._'j‘_v \YAVAVAV LA W
A1 SIDE VIEW 3-D VIEWS

40XbA

REVISION HISTORY

REV DESCRIPTION DATE | REL.BY
A |INITIAL RELEASE 5/25/06 | S.KILIEV
COMMON DIMENSIONS
SYMBOL | MIN | Nom | max [ NoTE REMARK
A B - 1.00 5 OVERALL PACKAGE HEIGHT
A1 0.15 - - - STANDOFF
A2 0.65 - - - PKG BODY THICKNESS
DIE 390 | 400 | 410 - XJY BODY SIZE
D1/E 3.00 BSC - XJY END BALLS DISTANCE
b 025 | 030 | o035 2 BALL DIAMETER
e 0.50 BSC - BALL PITCH
cco o | - ] oos 4 COPLANARITY
NOTES:

1.
2.

w

I

o

ALL DIMENSIONS ARE IN MILLIMETERS.

MAXIMUM RADIAL TRUE POSITION TOLERANCE OF EACH BALL IS + 0.075mm AT
MAXIMUM MATERIAL CONDITION. DIMENSION "b" IS MEASURED AT THE MAXIMUM
BALL DIAMETER, PARALLEL TO PRIMARY DATUM "C".

. THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA OF THE

TOP PACKAGE SURFACE BY USING A CORNER CHAMFER, INK/LASER/METALIZED
MARKING, INDENTATION, OR OTHER FEATURE OF PACKAGE BODY. EXACT SHAPE
OF EACH CORNER IS OPTIONAL, BUT TERMINAL "A1" CORNER MUST BE UNIQUE.

. PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL

CROWNS OF THE CONTACT SOLDER BALLS.

. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS

HEAT SINK OR CHIP CAPACITORS.

DECIMAL
XX 2041
XXX 20.05
XXXX £0.025

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
AND TOLERANCES ARE:

ANGULAR
£1°

INTERPRET DIM AND TOL PER

THIRD ANGLE PROJECTION

© =

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

TITLE

NAME DATE

ASME Y14.5M - 1994 PACKAGE OUTL'NE
MATERIAL WA D“;_WKN_IUEV 5506 | 40 BALL VFBGA, 4x4mm BODY, 0.50mm PITCH
FINISH CHECKED DWG NUMBER REV
N/A S.KKILIEV | 5/25/06 MO-40VFBGA-4x4B-0.5P A
PRINT WITH "SCALE TO FIT* APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.K.LIEV 5/25/06 1:1 JEDEC: MO-225 10F1
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REVISION HISTORY

) (] SEE DETAIL '8 —_ REV DESCRIPTION DATE | REL.BY
o s 4 5 A |INITIAL PRELIMINARY RELEASE 11/30/2010 | S.KILIEV
I_ 7 5 3 1
re
, 7 — 00000 |A
i | —1 6000000 | B
! 00000-|¢
E E1 0666600} D
0000000 |E COMMON DIMENSIONS
0000000 | F
J 000 Oﬁ G SYMBOL | MIN NOM MAX | NOTE REMARK
Z
(DATUMA) __I A 0.60 0.70 0.80 5 OVERALL PACKAGE HEIGHT
BALL A1 CORNER / e
INDEX AREA (DATUM B) l~—D1 A1 0.12 0.20 0.24 - STANDOFF
TOP VIEW BOTTOM VIEW A2 0.53 REF - PKG BODY THICKNESS
DIE 340 | 350 | 360 - XJY BODY SIZE
D1/EA 2.40 BSC - X/Y END BALLS DISTANCE
SEE DETAIL"A" b 020 | 025 | 030 2 BALL DIAMETER
AA b1 0.19 0.22 0.25 6 SOLDERABLE SURFACE
Az e 0.40 BSC - BALL PITCH
| — ] cec o | - | oos 4 COPLANARITY
A OO0 00 A
bt NOTES:
I SIDE VIEW 3-D VIEWS SECTION C-C

1. ALL DIMENSIONS ARE IN MILLIMETERS.

2. DIMENSION "b" IS MEASURED AT THE MAXIMUM BALL DIAMETER, PARALLEL TO
PRIMARY DATUM "C".

. THE BALL "A1" CORNER MUST BE IDENTIFIED IN THE INDICATED AREA OF THE
TOP PACKAGE SURFACE BY USING A CORNER CHAMFER, INK/LASER/METALIZED
MARKING, INDENTATION, OR OTHER FEATURE OF PACKAGE BODY. EXACT
SHAPE OF EACH CORNER IS OPTIONAL, BUT TERMINAL "A1" CORNER MUST BE
UNIQUE.

w

//]0.10]c

S BA O QO

49X

C— 4. PRIMARY DATUM "C" AND SEATING PLANE ARE DEFINED BY THE SPHERICAL
T ) 1 ’\ CROWNS OF THE CONTACT SOLDER BALLS.
1 5. DIMENSION "A" DOES NOT INCLUDE ATTACHED EXTERNAL FEATURES, SUCH AS
c— SEATING PLANE HEAT SINK OR CHIP CAPACITORS.
6. THE PACKAGE BALL SOLDERABLE SURFACE IS SOLDER-MASK-DEFINED (SMD).
DETAIL A DETAIL B
|=——D1" ——]
\~‘ s LAND PATTERN DIVENSIONS niessorernesseearen T omarzoeeron [ Note: For he most current package drawings,
$400004 SYMBOL| MIN | NOM [ MAX AND TOLERANCES ARE see the Microchip Packaging Specification at
i ececooe — DECIMAL ANGULAR (@) 6
XXX Xxx) D1YE1 2.40BSC s “" http://www.microchip.com/packaging
E1' o-6o0o06e b' 0.22 | 0.22 | 0.25 X XXX £0.025
Leeeeeee b - TITLE
$e000000 e 040 BSC e Voo To0a NAME DATE PACKAGE OUTLINE
Joteecee WATERAL SRAWN 49 BALL WFBGA, 3.5x3.5mm BODY
e

THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS

BASED ON THEIR EXPERIENCE AND/OR PROCESS CAPABILITY

PCB LAND PATTERN

N/A - 11/9/10 0.40mm PITCH
FINISH CHECKED DWG NUMBER REV
N/A S.KILIEV [11/22/10 49WFBGA-3.5x3.5B-0.4P A
PRINT WITH "SCALE TO FIT" APPROVED SCALE STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV |11/30/10 11 MO-298 10F 1
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REVISION HISTORY
REVISION DESCRIPTION DATE | RELEASED BY

SEE SPEC FRONT PAGE FOR REVISION HISTORY

D
D1 R
- R2
[0nnnnIanAnnIALnIALALALAN

S [
/AN

0.25
GAUGE PLANE r 07

N

(NIA0RANINANANALALALALD

\
|
(o
>
i
>

E1
€ L1
|
DETAIL "A"
—_— COMMON DIMENSIONS
I SYMBOL|  MIN NOM MAX | NOTE REMARK
|
A - - 1.20 - OVERALL PACKAGE HEIGHT
AR S | T oo - o5 1= STANDOFF
TOP VIEW A2 0.95 - 1.05 - BODY THICKNESS
—_ D/E | 15.80 - 1620 | - X"/™" SPAN
D1/E1| 13.90 14.00 1410 | 3 "X"/"" BODY SIZE
SEE DETAIL "A" o L 0.45 0.60 0.75 4 LEAD FOOT LENGTH
\, _ ‘ c L1 1.00 REF - LEAD LENGTH
" b 0.17 0.22 0.27 2 LEAD WIDTH
’ SEATNGPLANE c 0.09 - 0.20 LEAD FOOT THICKNESS
IS 0.50 BSC - LEAD PITCH
R1 0.08 - - LEAD SHOULDER RADIUS
R2 0.08 - 0.20 LEAD FOOT RADIUS
SIDE VIEW w | - . 008 | - COPLANARITY
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.

2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS + 0.04mm MAXIMUM.

3. DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM ALLOWED
PROTRUSION IS 0.25 mm PER SIDE.

4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING PLANE.

5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE

INDICATED.
UNLESS OTHERWISE SPECIFIED THIRD ANGLE PROJECTION .
DIMENSIONS ARE IN MILLIMETERS Note: For the most current package drawings,
AND TOLERANGES ARE . N -
@ see the Microchip Packaging Specification at
DECIMAL ANGULAR 6,
204 - : i i
iix :guﬁ # http://www.microchip.com/packaging
XXX 20.025
INTERPRET DIM AND TOL PER e
ASVE Y1450 1994 i o PACKAGE OUTLINE
MATERIAL DRAWN
- sKILEV |12117004] 100 VTQFP-14x14x1.0mm BODY-0.5mm PITCH
FINISH GHECKED DWG NUMBER REV
S.KILIEV |12/17/04 MO-100-VTQFP-14x14x1.0 c
oRINT WITH SCALE TO FIT APPROVED SCALE STD COMPLIANGE SHEET
DO NOT SCALE DRAWING S.KILIEV  |12/17/04 11 JEDEC: MS-026 (D) 10F1
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REVISION HISTORY
REV DESCRIPTION DATE RELECSED
c gis’\ncgggé%N OF CHANGES - INFRONTPAGE | o0 | skiLiey
D R1
D1 R2
128 A
g 0.25
7 r e
/////J T | \ / encerune | 07
A o —.‘ : bﬁ 1 L & f
E1 - = + - E —1L1
e ! wpn
‘ w COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
|
A - - 1.20 - OVERALL PACKAGE HEIGHT
- Al 0.05 - 0.15 - STANDOFF
A2 0.95 - 1.05 - BODY THICKNESS
TOP VIEW D/E 15.80 - 16.20 - "X"/™" SPAN
D1/E1 13.80 14.00 14.20 3 "X"/™" BODY SIZE
L 0.45 0.60 0.75 4 LEAD FOOT LENGTH
SEE DETAIL "A"\ L1 1.00 REF - LEAD LENGTH
- ‘ b 0.13 0.18 0.23 2 LEAD WIDTH
A c 0.09 - 0.20 LEAD FOOT THICKNESS
1 SEATING PLANE 4 0.40 BSC - LEAD PITCH
R1 0.08 - - LEAD SHOULDER RADIUS
R2 0.08 - 0.20 LEAD FOOT RADIUS
w cce - - 0.08 - COPLANARITY
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETER.
2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS + 0.035mm MAXIMUM.
3. DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM ALLOWED
PROTRUSION IS 0.25 mm PER SIDE.
4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING PLANE.
5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE
INDICATED.
OMENSIONS ARE I\ MILUVETERS THIRD ANGLE PROJECTION Note: For the most current package drawings,
AND TOLERANGES ARE see the Microchip Packaging Specification at
DECIVAL ANGULAR B ) )
XX 04 +1° ‘@ ‘6’ http://www.microchip.com/packaging
Xxx 1005
ASVE Y1450 1994 b o PACKAGE OUTLINE
VATERIAL DRAWN
A SKILEV |12117008 128 VTQFP-14x14x1.0mm BODY, 0.4mm PITCH
FINISH GHECKED DWG NUMBER REV
N/A SKILIEV |12/17/04 MO-128-VTQFP-14x14x1.0 C
[ "APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING S.KILIEV |12/17/04 11 JEDEC: MS-026 10F1
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REVISION HISTORY
REVISION DESCRIPTION DATE | RELEASED BY
5 D R1 SEE SPEC FRONT PAGE FOR REVISION HISTORY - -
R2
0.25
\ ¥ GAUGE PLANE 07
-JLJEA /
L1
DETAIL "A"
COMMON DIMENSIONS
SYMBOL MIN NOM MAX NOTE REMARK
A - - 1.20 - OVERALL PACKAGE HEIGHT
Al 0.05 - 0.15 - STANDOFF
A2 0.95 - 1.05 - BODY THICKNESS
D/E | 21.80 - 2220 | - "X/™" SPAN
D1/E1 19.80 20.00 20.20 3 "X"/™" BODY SIZE
L 0.45 0.60 0.75 4 LEAD FOOT LENGTH
TOP VIEW
- L1 1.00 REF - LEAD LENGTH
b 0.17 0.22 0.27 2 LEAD WIDTH
SEE DETAIL "A" c 0.09 - 0.20 LEAD FOOT THICKNESS
A2 | N A e 0.50 BSC - LEAD PITCH
R1 0.08 - - LEAD SHOULDER RADIUS
SEATING PLANE R2 0.08 - 0.20 LEAD FOOT RADIUS
cce - - 0.08 - COPLANARITY
NOTES:
1. ALL DIMENSIONS ARE IN MILLIMETER.
SIDE VIEW 2. TRUE POSITION SPREAD TOLERANCE OF EACH LEAD IS # 0.04mm MAXIMUM.
- 3. DIMENSIONS "D1" AND "E1" DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM ALLOWED
PROTRUSION IS 0.25 mm PER SIDE.
4. DIMENSION "L" IS MEASURED AT THE GAUGE PLANE, 0.25mm ABOVE THE SEATING PLANE.
5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE ZONE
INDICATED.
D.“ATE‘SS%SQL?EVY'NSEi[’.ii‘i‘éi’s THIRD ANGLE PROJECTION Note: For the most current package drawings,
DEC":‘ETOLERANCES A’Zismm @ see the Microchip Packaging Specification at
XX 201 41 E http://www.microchip.com/packaging
XXX_ 2005
ASVE Y1450 1994 i o PACKAGE OUTLINE
VATERIAL DRAWN
- skiLev | 2nens | 144 VTQFP-20x20x1.0mm BODY-0.5mm PITCH
FINISH GHECKED DWG NUMBER REV
3-D VIEW - SKILEV | 216005 MO-144-VTQFP-20x20x1.0 A
[ "APPROVED SCALE 'STD COMPLIANCE SHEET
DO NOT SCALE DRAWING SKILEV | 2/16/05 11 JEDEC: MS-026 (D) 10F1
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—“—msx b[&ddd@[c] /A

TOP VIEW

i

BOTTOM VIEW

=

16.8

5

.

o

' SEATING PLANE

@

FULL RADIUS OPTIONAL

. THE USER MAY MODIFY THE PCB LAND PATTERN DIMENSIONS BASED ON

THEIR EXPERIENCE AND/OR PROCESS CAPABILITY.

. THE LAND PATTERN CORRESPONDING TO THE PACKAGE EXPOSED PAD

(IN THE CENTER) CAN BE LARGER, AND WITH DIFFERENT SHAPE THAN THE
EXPOSED PAD ON THE PACKAGE. HOWEVER, THE SOLDERABLE AREA, AS
DEFINED BY THE SOLDER MASK, SHOULD BE AS SHOWN (5.0X5.0MM) FOR
THE BEST THERMAL & ELECTRICAL PERFORMANCE.

A CLEARANCE OF AT LEAST 0.25MM SHOULD BE DESIGNED BETWEEN THE
CENTER PAD AND THE INNER EDGES OF THE LEAD PATTERNS.

MAXIMUM THERMAL AND ELECTRICAL PERFORMANCE IS ACHIEVED WHEN
AN ARRAY OF VIAS IS INCORPORATED IN THE CENTER LAND PATTERN.

. THE VIAS SHOULD BE AT 1.2MM GRID WITH 0.30 TO 0.33MM DIAMETER, AND

REVISION HISTORY

REV |

DESCRIPTION

DATE | RELEASED

A_[INITIAL RELEASE

| 41407 | sKILEV

3-D VIEWS
COMMON DIMENSIONS
symBoL| MIN_ [ NOoM | Max [ NOTE REMARK
A - - 1.20 - OVERALL PACKAGE HEIGHT
A1 0.05 - 0.15 - STANDOFF
A2 0.95 1.00 1.05 - PLASTIC BODY THICKNESS
DIE 1580 | 16.00 | 16.20 - X/Y SPAN
DVE1 | 1380 | 1400 | 1420 3 X/Y PLASTIC BODY SIZE
D2E2 | 485 5.00 5.15 4 X/Y EXPOSED PAD SIZE
L 0.45 0.60 0.75 - LEAD FOOT LENGTH
b 0.13 0.18 0.23 2 LEAD WIDTH
c 0.09 - 0.20 LEAD FOOT THICKNESS
e 0.40 BSC - LEAD PITCH
ddd o [ - T oor - TRUE POSITION SPREAD
ccc - | - [ oo - COPLANARITY
NOTES:

1. ALL DIMENSIONS ARE IN MILLIMETER.
2. DIMENSIONS b & ¢ APPLIES TO THE FLAT SECTION OF THE LEAD FOOT BETWEEN 0.10
AND 0.25 mm FROM THE LEAD TIP. THE BASE METAL IS EXPOSED AT THE LEAD TIP.

3. DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSIONS. MAXIMUM ALLOWED
PROTRUSION IS 0.25 mm PER SIDE. D1 AND E1 ARE MAXIMUM PLASTIC BODY SIZE
DIMENSIONS INCLUDING MOLD MISMATCH.

4. DIMENSIONS D2 AND E2 REPRESENT THE SIZE OF THE EXPOSED PAD, AND IT SHALL BE
COPLANAR WITH BOTTOM OF PACKAGE WITHIN 0.05 mm.

5. DETAILS ON PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED WITHIN THE
ZONE INDICATED.

o

~

1 0Z COPPER VIA BARREL PLATING.

. STENCIL THICKNESS SHOULD BE CONSIDERED BASED ON PACKAGE PITCH,

COPLANARITY LIMIT AND STAND-OFF. IT IS RECOMMENDED TO USE 0.127 TO
0.2MM THICK STENCIL.

. THE APERTURE OPENING OF THE CENTER LAND PATTERN SHOULD BE

SUBDIVIDED INTO AN ARRAY OF SMALLER OPENINGS, AND PLACED
BETWEEN THE VIAS.

PCB LAND PATTERN AND APPLICATION NOTES

UNLESS OTHERWISE SPECIFIED
DIMENSIONS ARE IN MILLIMETERS
FOLERANCES ARE:

DECIMAL ANGULAR
XX 04 -

INTERPRET DIM AND TOL PER
ASME Y14.50 - 1994

THIRD ANGLE PROJECTION

&=

Note: For the most current package drawings,
see the Microchip Packaging Specification at
http://www.microchip.com/packaging

NAME

oaTE

WATERIAL

DRAWN

TmE
PACKAGE OUTLINE
128 XVTQFP-14x14x1.0mm BODY, EXPOSED PAD

NiA SKILIEV | 4112007
PN CreckeD WG NUVBER RV
NA SKILIEV | 4112607 128-XVTQFP-14x14x1.0-ePAD A
P —— APPROVED SoALE | S0 COMPLIANGE | e
00 NOT SCALE DRAWING SKILIEV | 411407 11 JEDEC: MS-026 10F 1
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PACKAGING SPECIFICATION

APPENDIX A: REVISION HISTORY

Revision AL (February 2007)

Packages were revised. Telcom package designators
were added where the designators vary from Microchip
designators.

Revised 3-Lead Plastic Transistor Outline (TO or ZB) [TO-
92].

Revised 3-Lead Plastic Small Outline Transistor (TT or NB)
[SOT-23].

Revised 3-Lead Plastic Small Outline Transistor (CB or NB)
[SOT-23A].

Revised 3-Lead Plastic Small Outline Transistor (DB) [SOT-
223].

Revised 5-Lead Plastic Small Outline Transistor (DB) [SOT-
223].

Revised 4-Lead Plastic Small Outline Transistor (RC) [SOT-
143].

Revised 5-Lead Plastic Small Outline Transistor (OT or CT)
[SOT-23].

Revised 6-Lead Plastic Small Outline Transistor (CH) [SOT-
23].

Revised 8-Lead Plastic Dual In-Line (P or PA) 300 mil Body
[PDIP].

Revised 14-Lead Plastic Dual In-Line (P or PD) 300 mil
Body [PDIP].

Revised 16-Lead Plastic Dual In-Line (P or PE) 300 mil
Body [PDIP].

Revised 24-Lead Plastic Dual In-Line (P or PG) 600 mil
Body [PDIP].

Revised 24-Lead Skinny Plastic Dual In-Line (SP or PF) 300
mil Body [SPDIP].

Revised 28-Lead Skinny Plastic Dual In-Line (SP or PJ) 300
mil Body [SPDIP].

Revised 28-Lead Plastic Dual In-Line (P or PI) 600 mil Body
[PDIP].

Revised 40-Lead Plastic Dual In-Line (P or PL) 600 mil
Body [PDIP].

Revised 20-Lead Plastic Leaded Chip Carrier (L) Square
[PLCC].

Revised 28-Lead Plastic Leaded Chip Carrier (L or LI)
Square [PLCC].

Revised 32-Lead Plastic Leaded Chip Carrier (L) Rectangle
[PLCC].

Revised 44-Lead Plastic Leaded Chip Carrier (L or LW)
Square [PLCC].

Revised 68-Lead Plastic Leaded Chip Carrier (L or LS)
Square [PLCC].

Revised 84-Lead Plastic Leaded Chip Carrier (L) Square
[PLCC].

Revised 8-Lead Plastic Small Outline (SN or OA) Narrow,
3.90 mm Body [SOIC].

Revised 14-Lead Plastic Small Outline (SL or OD) Narrow,
3.90 mm Body [SOIC].

Revised 16-Lead Plastic Small Outline (SL) Narrow, 3.90
mm Body [SOIC].

Revised 8-Lead Plastic Small Outline (SM) Medium, 5.28
mm Body [SOLJ].

Revised 16-Lead Plastic Small Outline (SO or OE) Wide,
7.50 mm Body [SOIC].

Revised 18-Lead Plastic Small Outline (SO) Wide, 7.50 mm
Body [SOIC].

Revised 20-Lead Plastic Small Outline (SO) Wide, 7.50 mm
Body [SOIC].

Revised 24-Lead Plastic Small Outline (SO or PF) Wide,
7.50 mm Body [SOIC].

Revised 28-Lead Plastic Small Outline (SO or OI) Wide,
7.50 mm Body [SOIC].

Revised 8-Lead Plastic Micro Small Outline Package (MS or
UA) [MSOP].

Revised 10-Lead Plastic Micro Small Outline Package (MS
or UN) [MSOP].

Revised 16-Lead Plastic Shrink Small Outline Narrow Body
(QR).150” Body [QSOP].

Revised 64-Lead Plastic Metric Quad Flatpack (KU)
14x14x2.7 mm Body, 3.20 mm Footprint [MQFP].

Revised 44-Lead Plastic Metric Quad Flatpack (KW)
10x10x2.0 mm Body, 3.9 mm Footprint [PQFP].

Revision AM (March 2007)

Four Microchip and Telcom package designators were
corrected and one package was removed.

Revised 6-Lead Plastic Small Outline Transistor (CH) [SOT-
23] to (CH or OT).

Revised 3-Lead Plastic Small Outline Transistor (CB or NB)
[SOT-23A] to (CB) .

Revised 44-Lead Plastic Metric Quad Flatpack (PQ) [MQFP]
to (PQ or KW).

Revised 64-Lead Plastic Metric Quad Flatpack (KU) [MQFP]
to (BU).

Deleted 44-Lead Plastic Metric Quad Flatpack (KW) —
10x10x2.0 mm Body, 3.9 mm Footprint [PQFP].

Revision AN (March 2007)

16-Lead Plastic Shrink Small Outline Narrow Body (QR)
.150” Body [QSOP]: the nominal pitch value for the package
is corrected to “.025.” This correction revises MCHP Drawing
C04-024B to C04-024C.

© 2014 Microchip Technology Inc.
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Packages with a Microchip and a Telcom designator are
represented on separate pages, rather than having both
designators on a single page.

Revision AP (April 2007)

Revised 40-Lead Ceramic Dual In-Line with Window (JW)
.600” Body [CERDIP]. The E-1 MAX dimension has changed
from “.540” to “.583". This correction revises MCHP Drawing
C04-014B to C04-014C.

Revision AQ (July 2007)

Revised 5-Lead Plastic Small Outline Transistor [SOT-
223] package designator from (DB) to (DC). This correction
revises MCHP Drawing C04-137A to C04-137B.

Revision AR (September 2007)

Land patterns have been added for the following 13
packages:

8-Lead Plastic Small Outline (SN) — Narrow, 3.90 mm Body
[SOIC].

28-Lead Plastic Quad Flat, No Lead Package (ML) — 6x6
mm Body [QFN] with 0.55 mm Contact Length.

28-Lead Plastic Quad Flat, No Lead Package (MM) —
6x6x0.9 mm Body [QFN-S] with 0.40 mm Contact Length.

44-L ead Plastic Quad Flat, No Lead Package (ML) — 8x8
mm Body [QFN].

44-L ead Plastic Metric Quad Flatpack (PQ) — 10x10x2 mm
Body, 3.20 mm [MQFP].

64-Lead Plastic Metric Quad Flatpack (BU) — 14x14x2.7 mm
Body, 3.20 mm [MQFP].

44-Lead Plastic Thin Quad Flatpack (PT) — 10x10x1 mm
Body, 2.00 mm [TQFP].

64-Lead Plastic Thin Quad Flatpack (PT) — 10x10x1 mm
Body, 2.00 mm [TQFP].

64-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 mm
Body, 2.00 mm [TQFP].

80-Lead Plastic Thin Quad Flatpack (PT) — 12x12x1 mm
Body, 2.00 mm [TQFP].

80-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 mm
Body, 2.00 mm [TQFP].

100-Lead Plastic Thin Quad Flatpack (PT) — 12x12x1 mm
Body, 2.00 mm [TQFP].

100-Lead Plastic Thin Quad Flatpack (PF) — 14x14x1 mm
Body, 2.00 mm [TQFP].
Revision AS (January 2008)

The following packages are new:

Drawing 0129B, 8-Lead Plastic Dual Flat, No Lead Package
(MN) - 2x3x0.75 mm Body [TDFN] on page 156.

Drawing 136B, 8-Lead Plastic Dual Flat, No Lead Package
(MU) - 2x3x0.5 mm Body [UDFN] on page 158.

Land patterns have been added for the following packages:

Drawing 2032A, 3-Lead Plastic Small Outline Transistor
(DB) Footprint [SOT-223] on page 33.

Drawing 2137A, 5-Lead Plastic Small Outline Transistor
(DC) Footprint [SOT-223] on page 35.

Drawing 2031A, 4-Lead Plastic Small Outline Transistor
(RC) Footprint [SOT-143] on page 37.

Drawing 2057A, 8-Lead Plastic Small Outline (SN) Narrow,
3.90 mm Body Footprint [SOIC] on page 79.

Drawing 2057A, 8-Lead Plastic Small Outline (OA) Narrow,
3.90 mm Body Footprint [SOIC] on page 81.

Drawing 2056A, 8-Lead Plastic Small Outline (SM) Medium,
5.28 mm Body Footprint [SOIJ] on page 86.

Drawing 2123A, 8-Lead Plastic Dual Flat, No Lead Package
(MC) 2x3x0.9 mm Body Footprint [DFN] on page 99.

Drawing 2062A, 8-Lead Plastic Dual Flat, No Lead Package
(MF) - 3x3x0.9 mm Body Footprint [DFN] on page 103.

Drawing 2131A, 8-Lead Plastic Dual Flat, No Lead Package
(MD) 4x4x0.9 mm Body Footprint [DFN] on page 105.

Drawing 2063A, 10-Lead Plastic Dual Flat, No Lead
Package (MF) 3x3x0.9 mm Body Footprint [DFN] on page
109.

Drawing 2129A, 8-Lead Plastic Dual Flat, No Lead Package
(MN) - 2x3x0.75 mm Body Footprint [TDFN] on page 157.

Drawing 2136A, 8-Lead Plastic Dual Flat, No Lead Package
(MU) - 2x3x0.5 mm Body Footprint [UDFN] on page 159.
Corrections have been made to the following packages:

Drawing 123C, 8-Lead Plastic Dual Flat, No Lead Package
(MC) 2x3x0.9 mm Body [DFN] on page 98.

Drawing 131D, 8-Lead Plastic Dual Flat, No Lead Package
(MD) 4x4x0.9 mm Body [DFN] on page 104.

Drawing 2116A, 80-Lead Plastic Thin Quad Flatpack (PF)
14x14x1 mm Body, 2.00 mm Footprint [TQFP] on page 151.

Revision AT (June 2008)

Revised 24-Lead Plastic Small Outline [SOIC], Wide, 7.50
mm Body package designator from (PF) to (OG) on page
104.

The following packages are new:

Drawing 0143A, 24-Lead Plastic Quad Flat, No Lead

Package (MJ) 4x4 mm Body [QFN] on page 130.

Drawing 0144A, 28-Lead Plastic Quad Flat, No Lead
Package (MK) 4x4 mm Body [QFN] on page 132.

Drawing 0140A, 28-Lead Plastic Quad Flat, No Lead
Package (MQ) 5x5 mm Body [QFN] on page 134.

Drawing 0145A, 8-Lead Chip Scale Package (CS) 3x2x3
Ball Pattern [CSP] on page 182.

Land patterns have been added for the following packages:
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Drawing 2060A, 3-Lead Plastic Small Outline Transistor
(LB) Footprint [SC70] on page 43.

Drawing 2061A, 5-Lead Plastic Small Outline Transistor (LT)
Footprint [SC70] on page 45.

Drawing 2015A, 7-Lead Plastic (EK) Footprint [DDPAK] on
page 51.

Drawing 2065A, 14-Lead Plastic Small Outline (SL) Narrow,
3.90 mm Body Footprint [SOIC] on page 89.

Drawing 2065A, 14-Lead Plastic Small Outline (OD) Narrow,
3.90 mm Body Footprint [SOIC] on page 91.

Drawing 2108A, 16-Lead Plastic Small Outline (SL) Narrow,
3.90 mm Body Footprint [SOIC] on page 93.

Drawing 2102A, 16-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body Footprint [SOIC] on page 97.

Drawing 2102A, 16-Lead Plastic Small Outline (OE) Wide,
7.50 mm Body Footprint [SOIC] on page 99.

Drawing 2051A, 18-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body Footprint [SOIC] on page 101.

Drawing 2122A, 8-Lead Plastic Dual Flat, No Lead Package
(MF) 6x5 mm Body Footprint [DFN-S] on page 119.

Drawing 2127A, 16-Lead Plastic Quad Flat, No Lead
Package (ML) 4x4x0.9 mm Body Footprint [QFN] on page
127.

Drawing 2126A, 20-Lead Plastic Quad Flat, No Lead
Package (ML) 4x4x0.9 mm Body Footprint [QFN] on page
129.

Drawing 2143A, 24-Lead Plastic Quad Flat, No Lead
Package (MJ) 4x4 mm Body Footprint [QFN] on page 131.

Drawing 2144A, 28-Lead Plastic Quad Flat, No Lead
Package (MK) 4x4 mm Body Footprint [QFN] on page 133.

Drawing 2140A, 28-Lead Plastic Quad Flat, No Lead
Package (MQ) 5x5 mm Body Footprint [QFN] on page 135.

Revision AU (June 2008)

Updated 8-Lead Plastic Small Outline (SM) Medium 5.28
mm Body Footprint [SOIJ] on page 95.

Revision AV (September 2008)

Added Drawing 0139A, 20-Lead Plastic Quad Flat, No Lead
Package (MQ) 5x5x0.9 mm Body [QFN] on page 124.

Revision AW (October 2008)

Revised 40-Lead Plastic Quad Flat, No Lead Package
(MM) 6x6x0.9 mm Body [QFN] on page 136, correcting the
package designator from (MM) to (ML).

Revision AX (January 2009)

Added Drawing 149A, 64-Lead Plastic Quad Flat, No Lead
Package (ML) 6x6x0.9 mm Body [QFN] on page 140. This
package is presented on 2 pages to facilitate a more explicit
specification through the addition of geometric dimensioning
and tolerancing (GD&T) information. GD&T symbols and
rules are described and defined in the ASME Y14.5M-1994
standard (www.asme.org).

Revision AY (March 2009)

Revised Drawing 0131E, 8-Lead Plastic Dual Flat, No Lead
Package (MD) 4x4x0.9 mm Body [DFN] to the new two-page
format. It is shown on pages 115-116.

Also revised Drawing 149B, 64-Lead Plastic Quad Flat No
Lead Package (MR) 9x9x0.9 mm Body [QFN] on pages 147-
148. A corresponding land pattern (2149A), in the list below,
was added.

The following packages are new:

Drawing 151A, 6-Lead Plastic Small Outline Transistor (LT)
[SC70] on pages 45-46.

Drawing 2151A, 6-Lead Plastic Small Outline Transistor (LT)
Footprint [SC70] on page 47.

Drawing 2149A, 64-Lead Plastic Quad Flat, No Lead
Package (MR) 9x9x0.9 mm Body Footprint [QFN] on page
149.

Drawing 068A,16-Lead Plastic Thin Shrink Small Outline
(ST) 4.4 mm Body [TSSOP] on page 161-162.

Drawing 2068A, 16-Lead Plastic Thin Shrink Small Outline
(ST) 4.4 mm Body Footprint [TSSOP] on page 163.

Drawing 6005A, 4-Lead Chip Scale Package (CS) 2x2 Ball
Pattern [CSP] on pages 191-192.

Drawing 8005A, 4-Lead Chip Scale Package (CS) 2x2 Ball
Pattern Footprint [CSP] on page 193.

Drawing 6004A, 5-Lead Chip Scale Package (CS) 2x1x2
Ball Pattern [CSP] on pages 195-196.

Drawing 8004A, 5-Lead Chip Scale Package (CS) 2x1x2
Ball Pattern Footprint [CSP] on page 197.

Drawing 6001A, 8-Lead Chip Scale Package (CS) 3x2x3
Ball Pattern [CSP] on pages 199-200. This package was
designated Drawing 145A in the last version of the packaging
specification (00049AX).

Drawing 8001A, 8-Lead Chip Scale Package (CS) 3x2x3
Ball Pattern Footprint [CSP] on page 201.

Drawing 6003A, 20-Lead Chip Scale Package (CS) 4x5
Special Array Pattern [CSP] on pages 203-204.

Drawing 8003A, 20-Lead Chip Scale Package (CS) 4x5
Special Array Pattern Footprint [CSP] on page 205.

Drawing 6002A, 28-Lead Chip Scale Package (CS) 7-6-7-6-
7 [CSP] on pages 207-208.

Drawing 8002A, 28-Lead Chip Scale Package (CS) 7-6-7-6-
7 Footprint [CSP] on page 209.
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Appendix B: Control Dimensions (inspection information) on
page 217.

Revision AZ (April 2009)
The following drawings were removed:

Drawing 6003A, 20-Lead Chip Scale Package (CS) 4x5
Special Array Pattern [CSP] on pages 203-204.

Drawing 8003A, 20-Lead Chip Scale Package (CS) 4x5
Special Array Pattern Footprint [CSP] on page 205.

Drawing 6002A, 28-Lead Chip Scale Package (CS) 7-6-7-6-
7 [CSP] on pages 207-208.

Drawing 8002A, 28-Lead Chip Scale Package (CS) 7-6-7-6-
7 Footprint [CSP] on page 209.

Appendix B: “Control Dimensions” was modified to include
the item “Foot Angle” under B.1 “On Surface Mount Devices
(SMD)” on page 549.

Revision BA (April 2009)
The following drawing is new:

Drawing 142A, 16-Lead Plastic Quad Flat, No Lead
Package (MG) 3x3x0.9 mm Body [QFN] on pages 126-127.

The following drawing was corrected:

Drawing 2051A, 18-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body Footprint [SOIC] on page 99. The second
page of this drawing was incorrectly labeled as Drawing
2015A.

Note 4 on the following drawings has been modified to
refer interested parties to a Microchip representative,
instead of a data Sheet, for details about the package:

Drawing 6005A, 4-Lead Chip Scale Package (CS) 2x2 Ball
Pattern [CSP] on page 194.

Drawing 6004A, 5-Lead Chip Scale Package (CS) 2x1x2
Ball Pattern [CSP] on page 198.

Drawing 6001A, 8-Lead Chip Scale Package (CS) 3x2x3
Ball Pattern [CSP] on page 202.

Revision BB (August 2009)
The following drawings are new:

Drawing 0154A, 64-Lead Plastic Quad Flat, No Lead
Package (MR) 9x9x0.9 mm Body with 5.40x5.40 Exp. Pad
[QFN] on pages 152-153.

Drawing 0152A, 28-Lead Plastic Ultra Thin Quad Flat, No
Lead Package (MV) 4x4x0.5 mm Body [UQFN] on pages
154-155.

Drawing 2111A, 8-Lead Plastic Micro Small Outline Package
(MS) Footprint [MSOP] on page 157.

Drawing 2021A, 10-Lead Plastic Micro Small Outline
Package (MS) Footprint [MSOP] on page 161.

Drawing 2086A, 8-Lead Plastic Thin Shrink Small Outline
(ST) 4.4 mm Body Footprint [TSSOP] on page 169.

Drawing 2087A, 14-Lead Plastic Thin Shrink Small Outline
(ST) 4.4 mm Body Footprint [TSSOP] on page 171.

Drawing 2088A, 20-Lead Plastic Thin Shrink Small Outline
(ST) 4.4 mm Body Footprint [TSSOP] on page 177.

Drawing 148A, 121-Lead Plastic Thin Profile Ball Grid Array
(BG) 10x10x1.10 mm Body [XBGA] on pages 216-217.

Revision BC (January 2010)
The following drawings are new or corrected:

Drawing 2097A, 68-Lead Ceramic Leaded (CL) Chip Carrier
w/Window Square Footprint [CERQUAD] on page 31.

Drawing 2112A, 84-Lead Ceramic Leaded (CL) Chip Carrier
w/Window Square Footprint [CERQUAD] on page 33.

Drawing 2104A, 3-Lead Plastic Small Outline Transistor
(NB) Footprint [SOT-23] on page 44.

Drawing 2104A, 3-Lead Plastic Small Outline Transistor
(TT) Footprint [SOT-23] on page 46.

Drawing 2091A, 5-Lead Plastic Small Outline Transistor
(CT) Footprint [SOT-23] on page 48.

Drawing 2091A, 5-Lead Plastic Small Outline Transistor
(OT) Footprint [SOT-23] on page 50.

Drawing 2028A, 6-Lead Plastic Small Outline Transistor
(CH) Footprint [SOT-23] on page 52.

Drawing 2028A, 6-Lead Plastic Small Outline Transistor
(OT) Footprint [SOT-23] on page 54.

Drawing 2130A, 3-Lead Plastic Small Outline Transistor
(CB) Footprint [SOT-23A] on page 56.

Drawing 2029A, 3-Lead Plastic Small Outline Transistor
Header (MB) Footprint [SOT-89] on page 58.

Drawing 2030A, 5-Lead Plastic Small Outline Transistor
Header (MT) Footprint [SOT-89] on page 60.

Drawing 2128A, 5-Lead Plastic Thin Small Outline
Transistor (OS) Footprint [TSOT] on page 73.

Drawing 2011A, 3-Lead Plastic (EB) Footprint [DDPAK] on
page 77.

Drawing 2012A, 5-Lead Plastic (ET) Footprint [DDPAK] on
page 79.

Drawing 2064A, 20-Lead Plastic Leaded Chip Carrier (L)
Square Footprint [PLCC] on page 105.

Drawing 2026A, 28-Lead Plastic Leaded Chip Carrier (L)
Square Footprint [PLCC] on page 107.

Drawing 2026A, 28-Lead Plastic Leaded Chip Carrier (LI)
Square Footprint [PLCC] on page 109.

Drawing 2023A, 32-Lead Plastic Leaded Chip Carrier (L)
Rectangle Footprint [PLCC] on page 111.

Drawing 2048A, 44-Lead Plastic Leaded Chip Carrier (L)
Square Footprint [PLCC] on page 113.

Drawing 2048A, 44-Lead Plastic Leaded Chip Carrier (LW)
Square Footprint [PLCC] on page 115.
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Drawing 2049A, 68-Lead Plastic Leaded Chip Carrier (L)
Square Footprint [PLCC] on page 117.

Drawing 2049A, 68-Lead Plastic Leaded Chip Carrier (LS)
Square Footprint [PLCC] on page 119.

Drawing 2093A, 84-Lead Plastic Leaded Chip Carrier (L)
Square Footprint [PLCC] on page 121.

Drawing 056C, 8-Lead Plastic Small Outline (SM) Medium,
5.28 mm Body [SOIJ] on pages 134-135.

Drawing 2094A, 20-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body Footprint [SOIC] on page 144.

Drawing 2025A, 24-Lead Plastic Small Outline (OG) Wide,
7.50 mm Body Footprint [SOIC] on page 146.

Drawing 2025A, 24-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body Footprint [SOIC] on page 148.

Drawing 2052A, 28-Lead Plastic Small Outline (Ol) Wide,
7.50 mm Body Footprint [SOIC] on page 150.

Drawing 2052A, 28-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body Footprint [SOIC] on page 152.

Drawing 062C, 8-Lead Plastic Dual Flat, No Lead Package
(MF) 3x3x0.9 mm Body [DFN] on pages 159-160.

Drawing 2131C, 8-Lead Plastic Dual Flat, No Lead Package
(MD) 4x4x0.9 mm Body Footprint [DFN] on page 164.

Drawing 0129C, 8-Lead Plastic Dual Flat, No Lead Package
(MN) - 2x3x0.75 mm Body [TDFN] on pages 168-169.

Drawing 2142A, 16-Lead Plastic Quad Flat, No Lead
Package (MG) 3x3x0.9 mm Body Footprint [QFN] on page
177.

Drawing 2139A, 20-Lead Plastic Quad Flat, No Lead
Package (MQ) 5x5x0.9 mm Body Footprint [QFN] on page
183.

Drawing 118D, 40-Lead Plastic Quad Flat, No Lead
Package (ML) 6x6x0.9 mm Body [QFN] on pages 194-195.

Drawing 2118A, 40-Lead Plastic Quad Flat, No Lead
Package (ML) 6x6x0.9 mm Body Footprint [QFN] on page
196.

Drawing 2111A, 8-Lead Plastic Micro Small Outline Package
(UA) Footprint [MSOP] on page 211.

Drawing 2021A, 10-Lead Plastic Micro Small Outline
Package (UN) Footprint [MSOP] on page 215.

Drawing 2024A, 16-Lead Plastic Shrink Small Outline
Narrow Body (QR) .150" Body Footprint [QSOP] on page
217.

Drawing 2072A, 20-Lead Plastic Shrink Small Outline (SS)
5.30 mm Body Footprint [SSOP] on page 221.

Drawing 2132A, 24-Lead Plastic Shrink Small Outline (SS)
5.30 mm Body Footprint [SSOP] on page 223.

Drawing 2073A, 28-Lead Plastic Shrink Small Outline (SS)
5.30 mm Body Footprint [SSOP] on page 225.

Drawing 2086A, 8-Lead Plastic Thin Shrink Small Outline
(ST) 4.4 mm Body Footprint [TSSOP] on page 229.

Drawing 044A, 144-Lead Plastic Low Profile Quad Flatpack
(PL) 20x20x1.40 mm Body, 2.0 mm [LQFP] on pages 243-
244.

Drawing 2044A, 144-Lead Plastic Low Profile Quad
Flatpack (PL) 20x20x1.40 mm Body, 2.0 mm Footprint
[LQFP] on page 245.

Drawing 2071A, 44-Lead Plastic Metric Quad Flatpack (KW)
10x10x2 mm Body, 3.20 mm Footprint [MQFP] on page 249.

Drawing 2074A, 32-Lead Plastic Thin Quad Flatpack (PT)
7x7x1.0 mm Body, 2.00 mm Footprint [TQFP] on page 257.

Drawing 155A, 144-Lead Plastic Thin Quad Flatpack (PH)
16x16x1 mm Body, 2.00 mm [TQFP] on pages 272-273.

Drawing 2155A, 144-Lead Plastic Thin Quad Flatpack (PH)
16x16x1 mm Body, 2.00 mm Footprint [TQFP] on page 274.

Drawing 6005D, 4-Lead Chip Scale Package (CS) 2x2 Ball
Pattern [CSP] on pages 276-277.

Drawing 8005A, 4-Lead Chip Scale Package (CS) 2x2 Ball
Pattern Footprint [CSP] on page 276.

Drawing 6004D, 5-Lead Chip Scale Package (CS) 2x1x2
Ball Pattern [CSP] on pages 279-280.

Drawing 6001C, 8-Lead Chip Scale Package (CS)3x2x3
Ball Pattern [CSP] on pages 282-283.

Drawing 148A, 121-Lead Plastic Thin Profile Ball Grid Array
(BG) 10x10x1.10 mm Body [XBGA] on pages 286-287.

Drawing 2148A, 121-Lead Plastic Thin Profile Ball Grid
Array (BG) 10x10x1.10 mm Body Footprint [XBGA] on page
288.

Revision BD (February 2010)
The following drawings are new:

Drawings 6008A (2) and 8008A, 4-Lead Chip Scale
Package (CS) Package Code AL [CSP] on pages 279-282.

Revision BE (June 2010)

The following drawings are new:

Drawing 162A, 8-Lead Thermally Enhanced Plastic Small
Outline (SE) Narrow, 3.90 mm Body w/Exp. heat slug [SOIC]
on pages 130-131.

Drawing 2162A, 8-Lead Thermally Enhanced Plastic Small
Outline (SE) Narrow, 3.90 mm Body Footprint [SOIC] on page
132.

Drawing 120B (Sheet 2), 6-Lead Plastic Dual Flat, No Lead
Package (MA) 2x2x0.9 mm Body [DFN] on page 161.

Drawing 2120A, 6-Lead Plastic Dual Flat, No Lead Package
(MA) 2x2x0.9 mm Body Footprint [DFN] on page 162.

Drawing 2143B, 24-Lead Plastic Quad Flat, No Lead
Package (MJ) 4x4 mm Body Footprint [QFN] on page 193.
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Drawing 156A, 40-Lead Plastic Ultra Thin Quad Flat No
Lead Package (MV) 5x5 mm Body [UQFN] on pages 214-
215.

Drawing 2156A, 40-Lead Plastic Ultra Thin Quad Flat No
Lead Package (MV) 5x5 mm Body Footprint [UQFN] on page
216.

Drawing 087C (Sheet 2), 14-Lead Plastic Thin Shrink Small
Outline (ST) 4.4 mm Body [TSSOP] on page 241.

Drawing 2044A, 144-Lead Plastic Low Profile Quad
Flatpack (PL) 20x20x1.40 mm Body, 2.0 mm Footprint
[LQFP] on page 257.

The following drawings have been revised:

Drawing 2030C 5-Lead Plastic Small Outline Transistor
Header (MT) Footprint [SOT-89] on page 60.

Drawing 057C 8-Lead Plastic Small Outline (SN) Narrow,
3.90 mm Body [SOIC] on pages 124-125.

Drawing 057C 8-Lead Plastic Small Outline (OA) Narrow,
3.90 mm Body [SOIC] on pages 124-125.

Drawing 120B 6-Lead Plastic Dual Flat, No Lead Package
(MA) 2x2x0.9 mm Body [DFN] on page 160.

Drawing 0129C 8-Lead Plastic Dual Flat, No Lead Package
(MN) - 2x3x0.75 mm Body [TDFN] on page 176-177.

Drawing 087C 14-Lead Plastic Thin Shrink Small Outline
(ST) 4.4 mm Body [TSSOP] on page 240.

Drawing 044B 144-Lead Plastic Low Profile Quad Flatpack
(PL) 20x20x1.40 mm Body, 2.0 mm [LQFP] on page 255-256.

Drawing 008A 4-Lead Chip Scale (CS) [CSP] on page 291.

Drawing 6008A 4-Lead Chip Scale Package PkgCode.AL
(continued) (CS) 2x2 Ball Pattern [CSP] on page 292.

Drawing 148B 121-Lead Plastic Thin Profile Ball Grid Array
(BG) 10x10x1.10 mm Body [XBGA] on pages 302-303.

Drawing 2148B 121-Lead Plastic Thin Profile Ball Grid Array
(BG) 10x10x1.10 mm Body Footprint [XBGA] on page 304.

Revision BF (July 2010)

Drawings C04-028A and C04-2028A with CHY package
designators have been added for the 6-Lead Plastic Small
Outline Transistor (CHY) [SOT-23] package and associated
land pattern. The drawings appear on pages 53 and 54.

Revision BG (March 2011)

The following drawings are new:

Drawing 065C, 14-Lead Plastic Small Outline (SL) Narrow,
3.90 mm Body [SOIC] on page 136.

Drawing 065C, 14-Lead Plastic Small Outline (Sheet 2)
(OD) Narrow, 3.90 mm Body [SOIC] on page 139.

Drawing 108C, 16-Lead Plastic Small Outline (Sheet 2) (SL)
Narrow, 3.90 mm Body [SOIC] on page 142.

Drawing 102C, 16-Lead Plastic Small Outline (Sheet 2)
(SO) Wide, 7.50 mm Body [SOIC] on page 148.

Drawing 102C, 16-Lead Plastic Small Outline (Sheet 2)
(OE) Wide, 7.50 mm Body [SOIC] on page 151.

Drawing 051C, 18-Lead Plastic Small Outline (Sheet 2)
(SO) Wide, 7.50 mm Body [SOIC] on page 154.

Drawing 094C, 20-Lead Plastic Small Outline (Sheet 2)
(SO) Wide, 7.50 mm Body [SOIC] on page 157.

Drawing 025C, 24-Lead Plastic Small Outline (Sheet 2)
(SO) Wide, 7.50 mm Body [SOIC] on page 160.

Drawing 025C, 24-Lead Plastic Small Outline (Sheet 2)
(OG) Wide, 7.50 mm Body [SOIC] on page 163.

Drawing 052C, 28-Lead Plastic Small Outline (Sheet 2)
(SO) Wide, 7.50 mm Body [SOIC] on page 166.

Drawing 052C, 28-Lead Plastic Small Outline (Sheet 2) (Ol)
Wide, 7.50 mm Body [SOIC] on page 169.

Drawing 078A, 6-Lead Plastic Dual Flat, No Lead Package
(MY) 2x2x0.8 mm Body [TDFN] on pages 188-189.

Drawing 185A, 10-Lead Plastic Dual Flat, No Lead Package
(MN) 3x3x0.8 mm Body [TDFN] on pages 193-194.

Drawing 063C, 10-Lead Plastic Dual Flat, No Lead Package
(Sheet 2) (MF) 3x3x0.9 mm Body [DFN] on page 198.

Drawing 2063B, 10-Lead Plastic Dual Flat, No Lead
Package (MF) 3x3x0.9 mm Body Footprint [DFN] on page
199.

Drawing 140B, 28-Lead Plastic Quad Flat, No Lead
Package (Sheet 2) (MQ) 5x5x0.9 mm Body [QFN] on page
214,

Drawing 153A, 48-Lead Plastic Ultra Thin Quad Flat No
Lead Package (MV) 6x6x0.5 mm Body [UQFN] on pages
235-236.

Drawing 184A, 20-Lead Thermal Leadless Array Package
(TL) 3x3x0.7 Exp. Pad [UQFN] on pages 326-237.

Drawing 187B, 36-Lead Thermal Leadless Array Package
(TL) 5x5x0.9 Exp. Pad [TLA] on pages 328-329.

Drawing 157B, 44-Lead Thermal Leadless Array Package
(TL) 6x6x0.9 Exp. Pad [TLA] on pages 330-331.
The following drawings have been revised:

Drawing 001C, 8-Lead Ceramic Dual In-Line w/Window (JA)
.300" Body [CERDIP] on page 16.

Drawing 027C, 8-Lead Ceramic Dual In-Line (JW) .300"
Body [CERDIP] on page 17.

Drawing 002C, 14-Lead Ceramic Dual In-Line (JD) .300"
Body [CERDIP] on page 18.

Drawing 099C, 14-Lead Ceramic Dual In-Line w/Window
(JW) .300" Body [CERDIP] on page 19.

Drawing 003C, 16-Lead Ceramic Dual In-Line w/Window
(JE) .300" Body [CERDIP] on page 20.

Drawing 010C, 18-Lead Ceramic Dual In-Line (JW) .300"
Body [CERDIP] on page 21.
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Drawing 115C, 20-Lead Ceramic Dual In-Line w/Window
(JW) .300" Body [CERDIP] on page 22.

Drawing 004C, 24-Lead Ceramic Dual In-Line (JG) .600"
Body [CERDIP] on page 23.

Drawing 006C, 28-Lead Ceramic Dual In-Line (JN) .600"
Body [CERDIP] on page 24.

Drawing 080C, 28-Lead Ceramic Dual In-Line w/Window
(JW) .300" Body [CERDIP] on page 25.

Drawing 013C, 28-Lead Ceramic Dual In-Line w/Window
(JW) .600" Body [CERDIP] on page 26.

Drawing 008C, 40-Lead Ceramic Dual In-Line (JK) .600"
Body [CERDIP] on page 27.

Drawing 014C, 40-Lead Ceramic Dual In-Line w/Window
(JW) .600" Body [CERDIP] on page 28.

Drawing 162B, 8-Lead Thermally Enhanced Plastic Small
Outline (SE) Narrow, 3.90 mm Body [SOIC] on page 132.

Drawing 162B, 8-Lead Thermally Enhanced Plastic Small
Outline w/Exp. heat slug (Sheet 2) (SE) Narrow, 3.90 mm
Body [SOIC] on page 133.

Drawing 065C, 14-Lead Plastic Small Outline (SL) Narrow,
3.90 mm Body [SOIC] on page 135.

Drawing 065C, 14-Lead Plastic Small Outline (OD) Narrow,
3.90 mm Body [SOIC] on page 138.

Drawing 108C, 16-Lead Plastic Small Outline (SL) Narrow,
3.90 mm Body [SOIC] on page 141.

Drawing 102C, 16-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body [SOIC] on page 147.

Drawing 102C, 16-Lead Plastic Small Outline (OE) Wide,
7.50 mm Body [SOIC] on page 150.

Drawing 051C, 18-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body [SOIC] on page 153.

Drawing 094C, 20-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body [SOIC] on page 156.

Drawing 025C, 24-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body [SOIC] on page 159.

Drawing 025C, 24-Lead Plastic Small Outline (OG) Wide,
7.50 mm Body [SOIC] on page 162.

Drawing 052C, 28-Lead Plastic Small Outline (SO) Wide,
7.50 mm Body [SOIC] on page 165.

Drawing 052C, 28-Lead Plastic Small Outline (Ol) Wide,
7.50 mm Body [SOIC] on page 168.

Drawing 2123B, 8-Lead Plastic Dual Flat, No Lead Package
(MC) 2x3x0.9 mm Body Footprint [DFN] on page 178.

Drawing 2062B, 8-Lead Plastic Dual Flat, No Lead Package
(MF) 3x3x0.9 mm Body Footprint [DFN] on page 181.

Drawing 063C, 10-Lead Plastic Dual Flat, No Lead Package
(MF) 3x3x0.9 mm Body [DFN] on page 197.

Drawing 140B, 28-Lead Plastic Quad Flat, No Lead
Package (MQ) 5x5x0.9 mm Body [QFN] on page 213.

Drawing 149C, 64-Lead Plastic Quad Flat No Lead Package
(MR) 9x9x0.9 mm Body w/7.15x7.15 Exp. pad [QFN] on page
225-226.

Drawing 2156B, 40-Lead Plastic Ultra Thin Quad Flat No
Lead Package (MV) 5x5 mm Body Footprint [UQFN] on page
234.

Drawing 2044B, 144-Lead Plastic Low Profile Quad
Flatpack (PL) 20x20x1.40 mm Body, 2.0 mm Footprint
[LQFP] on page 277.

Drawing 2071B, 44-Lead Plastic Metric Quad Flatpack (KW)
10x10x2 mm Body, 3.20 mm Footprint [MQFP] on page 281.

Drawing 2071B, 44-Lead Plastic Metric Quad Flatpack (PQ)
10x10x2 mm Body, 3.20 mm Footprint [MQFP] on page 283.

Drawing 2022B, 64-Lead Plastic Metric Quad Flatpack (BU)
14x14x2.7 mm Body, 3.20 mm Footprint [MQFP] on page
285.

Drawing 2074B, 32-Lead Plastic Thin Quad Flatpack (PT)
7x7x1.0 mm Body, 2.00 mm Footprint [TQFP] on page 289.

Drawing 2076B, 44-Lead Plastic Thin Quad Flatpack (PT)
10x10x1 mm Body, 2.00 mm Footprint [TQFP] on page 291.

Drawing 2085B, 64-Lead Plastic Thin Quad Flatpack (PT)
10x10x1 mm Body, 2.00 mm Footprint [TQFP] on page 293.

Drawing 2116C, 80-Lead Plastic Thin Quad Flatpack (PF)
14x14x1 mm Body, 2.00 mm Footprint [TQFP] on page 297.

Drawing 2092B, 80-Lead Plastic Thin Quad Flatpack (PT)
12x12x1 mm Body, 2.00 mm Footprint [TQFP] on page 299.

Drawing 2110B, 100-Lead Plastic Thin Quad Flatpack (PF)
14x14x1 mm Body, 2.00 mm Footprint [TQFP] on page 301.

Drawing 2100B, 100-Lead Plastic Thin Quad Flatpack (PT)
12x12x1 mm Body, 2.00 mm Footprint [TQFP] on page 303.

Drawing 155B, 144-Lead Plastic Thin Quad Flatpack (PH)
16x16x1 mm Body, 2.00 mm [TQFP] on page 304.

Drawing 155B, 144-Lead Plastic Thin Quad Flatpack (Sheet
2) (PH) 16x16x1 mm Body, 2.00 mm [TQFP] on page 305.

Drawing 2155B, 144-Lead Plastic Thin Quad Flatpack (PH)
16x16x1 mm Body, 2.00 mm Footprint [TQFP] on page 306.

Revision BH (November 2011)
The following drawings are new:

Drawing 121A, 8-Lead Thermally Enhanced Plastic Outline
Body (SE) Narrow 3.90 Body on pages 130-131.

Drawing 2121A, 8-Lead Thermally Enhanced Plastic Outline
Body (SE) Narrow 3.90 Body Footprint on page 132.

Drawing 194A, 10-Lead Plastic Ultra Thin Dual Flat No Lead
(NA[Y]) 3x3x05 mm Body [UDFN] on pages 342-343.

Drawing 2148D, 121-Lead Plastic Thin Profile Ball Grid
Array (BG) 10x10x1.10 mm Body Footprint [TFBGA] on page
344.
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The following drawings have been revised:

Drawing 111C, 8-Lead Plastic Micro Small Outline Package
(MS) [MSOP] on pages 254-255.

Drawing 111C, 8-Lead Plastic Micro Small Outline Package
(UA) [MSOP] on pages 257-258.

Drawing 021C, 10-Lead Plastic Micro Small Outline
Package (MS) [MSOP] on pages 260-261.

Drawing 021C, 10-Lead Plastic Micro Small Outline
Package (UN) [MSOP] on pages 263-264.

Drawing 148D,121-Lead Plastic Thin Profile Ball Grid Array
(BG) 10x10x1.10 mm Body [TFBGA] on pages 342-343.

Drawing 2148D, 121-Lead Plastic Thin Profile Ball Grid
Array (BG) 10x10x1.10 mm Body Footprint [TFBGA] on page
344.

Revision BJ (December 2011)
The following drawings are new:

Drawing 188A, 8-Lead High Power Dual Flat, No Lead
Package (MF) 5x6x1.0 mm Body [PDFN] on pages 200-201.

Drawing 197A, 16-Lead Plastic Quad Flat, No Lead
Package (NG) 3x3x0.9 mm Body [QFN] on pages 216-217.

Drawing 2197A, 16-Lead Plastic Quad Flat, No Lead
Package (NG) 3x3x0.9 mm Body Footprint [QFN] on page
220.

The following drawing has been revised:

Drawing 120C, 6-Lead Plastic Dual Flat, No Lead Package
(MA[Y]) 2x2x0.9 mm Body [DFN] on pages 180-181.

Revision BK (June 2012)

The following drawings are new:
Drawing 141A, 6-Lead Plastic Thin Small Outline Transistor
(OS) [TSOT] on pages 78-79.

Drawing 2188B, 8-Lead Plastic Dual Flat No Lead Package
(MF) 5x6x1.0 mm Body Footprint [PDFN] on page 204

Drawing 195A, 8-Lead Plastic Dual Flat No Lead Package
(LC) 3.3x3.3x1.0 mm Body [PDFN] on pages 205-206.

Drawing 2195A, 8-Lead Plastic Dual Flat No Lead Package
(LC) 3.3x3.3x1.0 mm Body Footprint [PDFN] on page 207.

Drawing 078A, 6-Lead Plastic Dual Flat, No Lead Package
(MYY) 2x2x0.8 mm Body [TDFN] on pages 212-213.

Drawing 198A, 8-Lead Plastic Dual Flat No Lead Package
(LZ) 2x2x0.9 mm Body [VDFN] on pages 226-227.

Drawing 2198A, 8-Lead Plastic Dual Flat No Lead Package
(LZ) 2x2x0.9 mm Body Footprint [VDFN] on page 228.

Drawing 2153A, 48-Lead Plastic Ultra Thin Quad Flat No
Lead Package (MV) 6x6x0.5 mm Body Footprint [UQFN] on
page 273.

Drawing 058A, 128-Lead Plastic Low Profile Quad Flatpack
(PT) 14x14x1.4 mm Body [LQFP] on pages 317-318.

Drawing 133A, 256-Lead Plastic Metric Quad Flatpack (PQ)
28x28x3.40 mm Body [MQFP] on pages 330-331.

Drawing 193A, 124-Terminal Very Thin Leadless Array (TL)
9x9x0.9 mm Body [VTLA] on pages 378-379.

The following drawings have been revised:
Drawing 188B, 8-Lead Plastic Dual Flat No Lead Package
(MF) 5x6x1.0 mm Body [PDFN] on pages 202-203.

Drawing 105C, 28-Lead Plastic Quad Flat, No Lead
Package (ML) 6x6 mm Body [QFN] on pages 249-250.

Drawing 124C, 28-Lead Plastic Quad Flat, No Lead
Package (MM) 6x6x0.9 mm Body [QFN-S] on pages 252-253.

Drawing 184B, 20-Terminal Very, Very Thin Thermal
Leadless Array (TL) 3x3x0.7 mm Body [WTLA] on pages
372-373.

Drawing 187C, 36-Terminal Very Thin Thermal Leadless
Array (TL) 5x5x0.9 mm Body [VTLA] on pages 374-375.

Drawing 157C, 44-Terminal Very Thin Thermal Leadless
Array (TL) 6x6x0.9 mm Body [VTLA] on pages 376-377.

Revision BL (September 2012)
The following drawings are new:

Drawing 061B, 5-Lead Plastic Small Outline Transistor
(LTY) [SC70] on page 46.

Drawing 2061B, 5-Lead Plastic Small Outline Transistor
(LTY) Footprint [SC70] on page 47.

Drawing 103C, 44-Lead Plastic Quad Flat, No Lead
Package (ML) 8x8 mm Body [QFN], Sheet 2 was added on
page 265.

Drawing 2152A, 28-Lead Plastic Ultra Thin Quad Flat No
Lead Package (MV) 4x4x0.5 mm Body Footprint [UQFN] on
page 276.

Drawing 209A, 28-Lead Plastic Quad Flat No Lead Package
(MV) 6x6x05 Ultra-Thin [UQFN] on pages 277 and 278.

Drawing 2209A, 28-Lead Plastic Quad Flat No Lead
Package (MV) 6x6x05 Ultra-Thin Footprint [UQFN] on pages
279.

Drawing 6014B, 32-Lead Chip Scale Package (CS) [CSP]
on pages 378 and 379.
The following drawings have been revised:

Drawing 103C, 44-Lead Plastic Quad Flat, No Lead
Package (ML) 8x8 mm Body [QFN], Sheet 1 on page 264.

Drawing 2103C, 44-Lead Plastic Quad Flat, No Lead
Package (ML) 8x8 mm Body Footprint [QFN] on page 266.
Revision BM (December 2012)

The following drawings are new:

Drawing 203A, 8-Lead Plastic Ultra Thin Small Outline No
Lead (NP) 2x3 mm Body [USON] on pages 288-289.

Drawing 210A, 8-Lead Plastic Very, Very Thin Small Outline
No Lead (MF) 5x6 mm Body [WSON] on pages 292-293.
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Drawing 177A, 48-Lead Thin Small Outline Package (TV)
12x20 mm Body [TSOP] on pages 333-334.

Drawing 199A, 24-Lead Thin Fine Pitch Ball Grid Array (TD)
6x8 mm [TFBGA] on pages 392-393.

Drawing 168B, 48-Lead Thin Fine Pitch Ball Grid Array (CD)
6x8 mm [TFBGA] on pages 394-395.

Revision BN (April 2013)
The following drawings are new:

Drawing 2194A, 10-Lead Plastic Ultra Thin Dual Flat No
Lead Package (NA[Y]) 3x3x0.5 mm Body Footprint [UDFN]
on page 230.

Drawing 213A, 64-Lead Plastic Quad Flat No Lead Package
(MR) 9x9x0.9 mm Body w/7.7x7.7 exposed pad [QFN] on
pages 272-273.

Drawing 216A, 16-Lead Plastic Ultra Thin Quad Flat No
Lead Package (MV) 2.5x2.5x0.6 mm Body [UQFN] on pages
276-277.

Drawing 217A, 16-Lead Extremely Thin Quad Flat No Lead
Package (NL) 3x3x0.5 mm Body [XQFN] on pages 290-290.

Drawing 210A, 6-Lead Plastic Super Thin Small Outline No
Lead Package (NR) 1.5x1.5x0.4 mm Body [X2SON] on pages
302-303.

The following drawings have been revised:

Drawing 148E, 121-Lead Plastic Thin Profile Ball Grid Array
Package (BG) 10x10x1.10 mm Body [TFBGA], on pages
406-407.

Drawing 187C, 36-Terminal Very Thin Leadless Array
Package (TL) 5x5x0.9 Body Footprint [WTLA] on page 414.

Revision BP (September 2013)
The following drawings are new:

Drawing 047-001A, 40-Lead Plastic Quad Flat (MP) 5x5 mm
Body with 3.5 exp pad [QFN] on pages 272-274.

Drawing 047-002A, 40-Lead Plastic Quad Flat (MP) 5x5 mm
Body with 3.7 exp pad [QFN] on pages 275-277.

Drawing 211A, 16-Lead Ultra Thin Quad Flat Pack (MV)
3x3x0.50 mm Body [UQFN] on pages 292-294.

Drawing 183A, 48-Lead Thin Quad Flatpack (PT) 7x7x1 mm
Body [TQFP] on pages 382-384.

The following drawings have been revised:

Drawing 029C, 3-Lead Plastic Small Outline Transistor (MB)
[SOT-89], on pages 71-73.

Drawing 157D, 8-Lead Plastic Very Very Thin Small Outline
(MF) 5x6 mm [WDFN], replacing the drawing of the same
name [WSON}, on pages 240-242.

Drawing 209B, 28-Lead Ultra Thin Quad Flat No Lead (MX)
6x6x0_5 mm Body and Corner Anchors [UQFN] on pages
295-297.

Drawing 085C, 64-Lead Plastic Thin Quad Flatpack (PT)
10x10x1 mm Body [TQFP], on pages 387-389.

Drawing 157D, 44-Terminal Very Thin Leadless Array (TL)
6x6x0-9 mm [VTLA], on pages 431-433.

Revision BQ (March 2014)
The following drawings are new:

[PDIP] Drawing C04-018D 8-Lead Plastic Dual In-Line (P)
300 mil Body on pages 108-109.

[PDIP] Drawing C04-018D 8-Lead Plastic Dual In-Line (PA)
300 mil Body on pages 110-111.

[UDFN] Drawing C04-203A 8-Lead Plastic Ultra Thin Small
Outline No Lead Package (NP) 2x3 mm Body on pages 242-
243.

[UDFN] Drawing C04-2203A 8-Lead Plastic Ultra Thin Small
Outline No Lead Package (NP) 2x3 mm Body Land Pattern
on page 244.

[UDFN] Drawing C04-254A 8-Lead Ultra Thin Plastic Dual
Flat No Lead Package (RF) 3x3x0.50 mm Body on pages
245-246.

[UDFN] Drawing C04-2254A 8-Lead Ultra Thin Plastic Dual
Flat No Lead Package (RF) 3x3x0.50 mm Body Land Pattern
on page 247.

[QFN] Drawing C04-259A 16-Lead Plastic Quad Flat No
Lead Package (8E) 4x4x0.9 mm Body on pages 268-269.

[QFN] Drawing C04-2259A 16-Lead Plastic Quad Flat No
Lead Package (8E) 4x4x0.9 mm Body Land Pattern on page
270.

[QFN] Drawing C04-262A 16-Lead Plastic Quad Flat No
Lead Package (FX) 4x4x0.9 mm Body on pages 271-272

[QFN] Drawing C04-2262A 16-Lead Plastic Quad Flat No
Lead Package (FX) 4x4x0.9 mm Body Land Pattern on page
273.

[QFN] Drawing C04-260A 64-Terminal Plastic Quad Flat
Pack No Lead (RG) 9x9x0.9 mm Body Saw Singulated on
pages 313-314.

[QFN] Drawing C04-2260A 64-Lead Very Thin Plastic Quad
Flat No Lead (RG) 9x9x1.0 mm Body 4.7 Exp Pad Land
Pattern on page 315

[UQFN] Drawing C04-253A 16-Lead Ultra Thin Quad Flat
No Lead Package (UC) 3x3x0.5 mm Body on pages 323-324.

[UQFN] Drawing C04-2253A 16-Lead Ultra Thin Quad Flat
No Lead Package (UC) 3x3x0.55 mm Body Land Pattern on
page 325.

[UQFN] Drawing C04-217A 16-Lead Ultra Thin Quad Flat
No Lead Package (UD) 3x3x0.55 mm Body on pages 326-
327.

[UQFN] Drawing C04-2217A 16-Lead Ultra Thin Quad Flat
No Lead Package (UD) 3x3x0.55 mm Body Land Pattern on
page 328.
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[UQFN] Drawing C04-257A 16-Lead Ultra Thin Plastic Quad
Flat No Lead Package (JQ) 4x4x0.5 mm Body on pages 329-
330.

[UQFN] Drawing C04-2257A 16-Lead Ultra Thin Plastic
Quad Flat No Lead Package (JQ) 4x4x0.5 mm Body Land
Pattern on page 331.

[UQFN] Drawing C04-256A 20-Lead Ultra Thin Plastic Quad
Flat No Lead Package (JP) 3x3x0.5 mm Body on pages 332-
333.

[UQFN] Drawing C04-2256A 20-Lead Ultra Thin Plastic
Quad Flat No Lead Package (JP) 3x3x0.5 mm Body Land
Pattern on page 334.

[UQFN] Drawing C04-255A 20-Lead Ultra Thin Plastic Quad
Flat No Lead Package (GZ) 4x4x0.5 mm Body on pages 335-
336.

[UQFN] Drawing C04-2255A 20-Lead Ultra Thin Plastic
Quad Flat No Lead Package (GZ) 4x4x0.5 mm Body Land
Pattern on page 337.

[USON] Drawing C04-271A 8-Terminal Plastic Ultra Thin
Dual Flat No Lead Package (UB) 4x3x0.55 mm Body Body
on pages 356-357.

[USON] Drawing C04-2271A 8-Terminal Plastic Ultra Thin
Dual Flat No Lead Package (UB) 4x3x0.55 mm Body Land
Pattern on page 358.

[VQFN] Drawing C04-2160A 32-Lead Ultra Thin Plastic
Quad Flat No Lead Package (MQ) 5x5x0.9 mm Body Land
Pattern on page 366.

[X2SON] Drawing C04-201A 8-Terminal Super Thin Plastic
Small Outline No Lead Package (NR) 2x2x0.4 mm (Max)
Body on pages 370-371.

[X2SON] Drawing C04-201A 8-Terminal Super Thin Plastic
Small Outline No Lead Package (NR) 2x2x0.4 mm (Max)
Body Land Pattern on page 372.

[XSON] Drawing C04-205A 8-Lead Extremely Thin Small
Outline No-Leads (NF) 2x2x0.45 mm Body on pages 373-
374.

[XSON] Drawing C04-205A 8-Lead Extremely Thin Small
Outline No-Leads (QX8E) 2x2x0.45 mm Body on pages 375-
376.

[TQFP] Drawing C04-220A 44-Lead Plastic Quad Flatpack
(MW) 10x10x1.0 mm Body 4.5x4.5 mm Exp Pad Body on
pages 444-445,

[CSP] Drawing C04-8014A 32-Ball Wafer Level Chip Scale
Package (CS) Land Pattern on page 483.

[TFBGA] Drawing C04-245A 323-Ball Thin Fine Pitch Ball
Grid Array (HX) 14x14x1.14 mm Body on pages 497-498.

[VTLA] Drawing C04-2193A 124-Very Thin Leadless Array
Package (TL) 9x9x0.9 mm Body Land Pattern on page 510.

The following drawings have been revised:

[QFN] Drawing C04-140C 28-Lead Plastic Quad Flat No
Lead Package (MQ) 5x5x0.9 mm Body on pages 282-283.

[QFN] Drawing C04-2140C 28-Lead Plastic Quad Flat No
Lead Package (MQ) 5x5x0.9 mm Body Land Pattern on page
284.

[QFN] Drawing C04-140C 28-Lead Plastic Quad Flat No
Lead Package (MQY) 5x5x0.9 mm Body on pages 285-286.

[QFN] Drawing C04-2140C 28-Lead Plastic Quad Flat No
Lead Package (MQY) 5x5x0.9 mm Body Land Pattern on
page 287.

[USON] Drawing C04-203B 8-Lead Plastic Ultra Thin Small
Outline No Lead Package (NP) 2x3 mm Body on pages 354-
355.

[VQFN] Drawing C04-140C 28-Lead Plastic Quad Flat No
Lead Package (MQ) 5x5x0.9 mm Body on pages 354-355.

[VQFN] Drawing C04-2140C 28-Lead Plastic Quad Flat No
Lead Package (MQ) 5x5x0.9 mm Body Land Pattern on page
356.

[VQFN] Drawing C04-140C 28-Lead Plastic Quad Flat No
Lead Package (MQY) 5x5x0.9 mm Body on pages 357-358.

[VQFN] Drawing C04-2140C 28-Lead Plastic Quad Flat No
Lead Package (MQY) 5x5x0.9 mm Body Land Pattern on
page 359.

[TSSOP] Drawing C04-2076B 20-Lead Plastic Thin Shrink
Small Outline (ST) 4.4 mm Body on pages 412-413.

[TQFP] Drawing C04-2076B 44-Lead Plastic Thin Quad
Flatpack (PT) 10X10X1 mm Body 2.00 mm Footprint on page
443.

[WLCSP] Drawing C04-6022C 8-Ball Extremely Thin Fine
Pitch Wafer Level Chip Scale Package (CS) on pages 478-
479.

[TBGA] Drawing C04-199B 24-Ball Thin Profile Ball Grid
Array (TD) 6x8 mm Body on pages 492-493.

[TFBGA] Drawing C04-168C 48-Ball Plastic Thin Profile
Fine Pitch Ball Grid Array (CD) 6x8 mm Body on pages 486-
487.

[TFBGA] Drawing C04-148F 121-Ball Plastic Thin Profile
Fine Pitch Ball Grid Array (BG) 10x10x1.10 mm Body on
pages 494-495.

The following drawing has been removed:
[SOT] Drawing C04-109B Leadless Wedge Module Plastic

Small Outline Transistor [WM] (SOT-385) that was on page
82 of DS00000049BP.
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APPENDIX B: CONTROL
DIMENSIONS

Microchip inspects the first lot of every new package.
Thereafter, one lot of each package, from each
assembly site, shall be inspected yearly.

The following dimensions shall be inspected on all
types of packages:

+ Package Length

+ Package Width

» Package Height

* Lead or Contact Width
* Lead or Contact Pitch

The following packages contain dimensions that shall
be added to the inspection described above.

B.1 On Surface Mount Devices (SMD)

+ § Lead Coplanarity’
+ § Standoff*

* Molded Package Length (if different from
overall package length)

+ Side Flash
* Foot Angle

B.2 Through-Hole
* §Lead Span*

B.3 Surface Mount Devices And Through-Hole

* Molded Package Width
* Molded Package Thickness

B.4 DFN and QFN Only

« Contact Length

+ Contact to Exp. Pad
« Exp. Pad Length

+ Exp. Pad Width

1 The § symbol denotes a significant characteristic
specified in the control plan.

© 2014 Microchip Technology Inc.
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NOTES:
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MICROCHIP

Overview of Microchip Die/Wafer Support

INTRODUCTION

In addition to packaged devices, Microchip Technology Inc.
devices are available in wafer and die form. All products

sold in die or wafers have been characterized and qualified
according to the requirements of Microchip Technology Inc.
Specifications SPI-41014, “Characterization and Qualification
of Integrated Circuits” and QCI-39000, “Worldwide Quality
Conformance Requirements”.

PRODUCT INTEGRITY

Product supplied in die or wafer form is fully tested and
characterized. Die and wafers are inspected to Microchip
Technology Inc. Specification, QCI-30014.

CAUTION

Some EEPROM devices use EPROM cells for device
configuration. Exposure to ultraviolet light must be
avoided. Exposure to ultraviolet light may cause the device
to operate improperly.

Extreme care is urged in the handling and assembly of
these products since they are susceptible to damage from
electro-static discharge.

ORDERING INFORMATION

PACKAGING OPTIONS

Die/wafer products are available as individual Die in Waffle
Pack, Whole Wafers or as Sawn Wafer on Frame. As a
standard, all die on a wafer are tested and Ink Dots are
used to indicate the bad die on a wafer. Inkless wafers with
electronic wafer maps are also available upon request.

To acquire individual electronic wafer maps, customers
can request a password-protected account on a Microchip
FTP site where their wafer maps are stored and easily
downloaded.

Various wafer thicknesses are available, which include 8,
11, 15 and 29 mils for unground wafers. Standard wafer
thickness varies from product to product, so contact your
Microchip Sales Office for details.

Die sales must be initiated by contacting your Microchip Sales Office. To order or to obtain information (on pricing or delivery)

for a specific device, use one of the following part numbers.

Standard Thickness Die/Wafer
DEVICE.NUMBER/S
DEVICE.NUMBER/W
DEVICE.NUMBER/WF

No Backgrind Wafers
DEVICE.NUMBER/WNBG
DEVICE.NUMBER/WNBI

Die in Waffle Pack
Whole Wafers

Sawn Wafer on Frame

Whole Wafers with Ink
Whole Wafers without Ink

EEPROM Examples
24L.C01B-I/S
24L.C01B-lI/W
24L.CO1B-I/WF

24L.CO1B-I/WNBG
241L.C01B-I/WNBI

Standard Die/Wafers with Manufacturing Process Included in Part Number

DEVICE.NUMBER/SXXX
DEVICE.NUMBER/WXXX
DEVICE.NUMBER/WFXXX

Die in Waffle Pack
Whole Wafers

Sawn Wafer on Frame

24L.C01B-1/S15K
24L.CO1B-I/W15K
24L.CO1B-I/WF15K

DEVICE.NUMBER is the base part number of the device that you require, the S specifies Die in Waffle Pack, a W specifies a
Whole Wafer and WF specifies Sawn Wafer on Frame. Whole wafers specified as NBG are shipped as inked wafers with no
backgrind (29 mils) and those specified as NBI are shipped with no backgrind and without Ink.

As further clarification, the manufacturing process is sometimes indicated with a three digit suffix added at the end of the part
number. For example, a wafer from the 160K process will use the suffix 16K, one from the 150K process will use 15K and one

from the 121K process will use 12K.

© 2014 Microchip Technology Inc.
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Overview of Microchip Die/Wafer Support

ELECTRICAL SPECIFICATIONS

The functional and electrical specifications of Microchip
devices in die form are identical to those of a packaged
version. Please refer to individual data Sheets for complete
details.

DIE MECHANICAL SPECIFICATIONS

Refer to the individual data Sheet for these specifications.
BOND PAD COORDINATES

The die figures have associated bond pad coordinates.
These coordinates assist in the attaching of the bond wire

to the die. All the dimensions of these coordinates are in
micrometers (mm) unless otherwise specified. The origin for
the coordinates is the center of the die, as shown in Figure 1.
Refer to the specific die data Sheet for each device for
openings and pitch.

FIGURE 1: Die Coordinate Origin

b B B B
[ 3 ‘B[ Origin (00)

B - pe. O /
el
E ', =

Bottom Left \ ;
CHER

T All dimensions in umunless specified otherwise.

The die is capable of thermosonic gold or ultrasonic wire
bonding. Die meet the minimum conditions of MIL-STD 883,

Method 2011 on “Bond Strength (Destructive Bond Pull Test)".

The Bond Pad metallization is silicon doped aluminum.

SUBSTRATE BONDING

Substrate bonding may be required on certain product
families. For more information, refer to the specific die data
Sheet for that product.

SHIPPING OPTIONS
Die Form (/S)

Microchip product in die form can be shipped in waffle pack.
The waffle pack has sufficient cavity area to restrain the die,
while maintaining their orientation. Lint free paper inserts are
placed over the waffle packs, and each pack is secured with
a plastic locking clip. Groups of waffle packs are assembled
into sets for shipment. A label with lot number, quantity and
part number is attached.

These waffle packs are hermetically sealed in bags.
Wafer Form (/W)

Products may also be shipped in wafer form (see ordering
information). Wafers are uncut and shipped in a wafer tub.
The tub is padded with non-conductive foam. Lint free paper
inserts are placed around each wafer. A label with lot number,
quantity and part number is attached.

Sawn Wafer on Frames (/WF)

Products may also be shipped on wafer frames. Wafers
are mounted on plastic frames and 100% sawn through.
Sawn wafer on frames may be shipped in bulk (25 wafers
per carrier) or as a single wafer in a carrier. A label with lot
number, quantity and part number is attached with each
shipment.

Storage Procedures

Temperature and humidity greatly affect the storage life
of die. It is recommended that the die be used as soon as
possible after receipt.

Upon receipt, the sealed bags should be stored in a cool

and dry environment (25°C and 25% relative humidity). In
these conditions, sealed bags have a shelf life of 12 months.
Temperatures or humidities greater than these will reduce the
storage life.

Once a bag containing waffle packs has been opened, the
devices should be assembled and encapsulated within 48
hours (assuming 25°C and 25% humidity).
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Package Outlines and Dimensions
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© 2014 Microchip Technology Inc. DS00000049BQ page 727



MICROCHIP

Worldwide Sales and Service

AMERICAS

Corporate Office

2355 West Chandler Blvd.
Chandler, AZ 85224-6199
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