R14
b Uss M [ >—213 ppm USB PA21/EMDIO —]
bevuss A >——S23 | ppp PA20/EMDC 14— ()
>8]
USB HOSTA USB M HOMA  yop paL4/ERx0 FYL ) [ETH Rxo
[ >—E4 ] vpra u12 =
PA15/ERX1 |—==——<_ ||ETH RX1
1 PA25/TCLKO/ERX2 P8 — | [ETH Rx2
[HosTB uss M [ oa | 2 Use PA26/TIOAO/ERX3 RIS — ] [ETH RX3
L4 [Hoste use A [ >—-214 HoPs T17
COILIUH 0805 - PA27/TIOAL/ERXCK AL — ] [ETH_RXCLK
~ | [ u14
T T M/\—ﬂ 1.8V P83l [ >— K14 | a0 o PAL7/ERXDV U16—< ETH_RXDV To Ethernet
-£-ohm sl [ >— P17 | pgs/RXD0 c PA18/ERXER ——=>——< ]|ETH RXERl
L c101 L c45 2 PHY
PB6 N17 | pge/ TXDL/TCLKL = PAL2/ETX0 |92 ETH_TX0
10 nF 4.7uF ML7 w u10
n PBY ML7 | pR7/RXDL/ TCLK2 PAL3/ETXL |10 ETH TX1
PALO/MCDA2/ETX2 RS — | [ETH T2l
T12
— — PRB/TXD2 PA11/MCDA3/ETX3 — | [EEd
( l l Serial Ports 15 | pgo/Rx2
P Pal9/ETXCK 3
—T5 | pB10/TXD3/ISI_D8 PAL6/ETXEN M5 1 [ETH_TxeNl
U3-A —P5 | pR11/RXD3/1SI_DO
PA28/TIOA2/ECRS 4 — (]
GND_19 T15 PA31/SK0/TXD4 PA29/ SCK1/ ECOL ﬂﬂm
L4 7 PA30/SCK2/ RXD4 -
VbDOSC GND_18 - PA22/ADTRG/ETXER |16
GND_17 o [eaz2]
GoND_ 16 |18 —R5 I pB12/TXDS/ISI_D10
GND_ 15 L PBL3/RXD5/IS|_D11
GND 14| K16 ™ PA24ITWCK/ETX3 B8 1 [w il
> T Y2 | ADVREF GND 13 |K10 [SBCcARD_CIKI[ > AAN—-T pagivock 12C PA23/ TWD/ETX2 |-RS ] [fw DAT]
"1, |LK9 30 SD
GND_12 e > R12 | pas/CTS2/MCDBL Card
c112 GND_11 R11
R4 J10 > PA4/RTS2/MCDB2
10nF Bav[ > VDDANA GND_101=7 SD Card PB31/PCK1/1SI_McK PO — | [FRGA K
V17 | \ppiop 2 GND_9 PB30/PCKO/1SI_HSYNCHP2—— <]
B
L P8 | \ooiop 1 GND_8 = > RI0 ) pA0/SPIO_MISO/MCDBO PB29/CTS1/1SI_VSYNC 8- — ] [pB2d]
— - GND_7 P11 RO
c16 | \opuss oD 6 |H2 ‘ —_— PA1/SPI0_MOSI/MCCDB Spl PB28/RTS1/1SI_PCK —[pB2g]
- L P12 | pagispio Npeso/mcDES
GND_5-H8 — To
- —T9 | pa2/sPI0_sPck "
Toved[ > Gla Eoar>— PB27/CTSO/1SI_D7 B
| GND_4 PB26/RTS0/1SI_D6 -R8—— ] [PB26]
4 ~ u7
GND_3
D16 = PB25/RI0/1SI_D5 FY—— ] [EB25
C113 vopey onp_2|-DE [P iSOl [ >—-"18 PBO/SPI1_MISOITIOAS PB24/DTRO/IS D4l —— <« ][PB2a
D6 ML4 -
0o GND_1 [ >—M4 Ipg1/spi1_MOSI/TIOB3 Spl I =l
10 nF > VDDCORE_1 SPl ‘ M15 - -
[sP K —>— PB2/SPI1_SPCK/TIOA4 T6
H14 | \ppcoRre 2 GNDUSB 2 |12 V16 PB22/DSRO/1SI_D2 8 — <] [PB22]
" 3 -2 [sPcso#] [ >——ML6 fpg3/spia_NPCSO/TIOAS
Lﬁ VDDCORE 3 GNDUSB_1 - U6
- T13 | \ppCoRE 4 GNDPLL 2 |1 PB21/RFO/ISI_D1 ?»G
GNDPLL_1 |12 - PB20/RK0/ISI_DO |=2———]
A N2 | el 1 nDEU|EL8 Ref. Design uses PCL locdl > Poorsca/ano Pe19/RDO/TIOBS 48— FET]  Data In
- as clock to DAC A/D [ecil [>——"% pc1/Pcko/ADL A/D 12S
P2 | vDDPLL 2 GNDANA |22 — | peo/pek1/AD2 PB17/TRO/TCLKA RIS — [BB17] LR Frame
[ >——Y4 Ipca/spi1_NPCS3/AD3 PB16/TKO/TCLK3 2L — < ][PB16]  CLK_Out To DAC
AT91SAMIG20_217 | eeisrmoormoes U — < J[EEIEl  Data Out
6 cl10z |
4.7uF 10 nF = R18 e
EysTEM RESETEI [ >—— AN NRST CPU Reset#
1.50K
— — [SHUT_DoWNI[ >—-1 sion Qut 1.0V rail Pag/vepAL P14 [ENUSB 5V
- _ B17 P13
> WKUP PA7/MCCDA |——2—— ] [NAND_WP_STATH
CPU RESET# R64
L5 < bid - ! and LM >—AAN PA6/MCDAO 10— [Pl Suggest PA6 = En_Power to RS-232 Transceivers
COILLUH_0805 is bi-directional an 12.1K
- R96 B[ >—-FH2 Bus
228 VV A <o can be programmed
4.7 ohm . F17 | 1o K17
to cause interupt Debug PB15/DTXD [--=-—"[DEBUG TXD|
F14 L17
. OSCSEL PB14/DRXD —
instead of reset Port
NC B xouts2 — o6
RTck[C6
R16
WAKE_UP AN D17 | a2 o 26— ]
' | 14— [cpu_Jrac Too)
Ref. Design has L 1.50K DO CPU_JTAG TDO
- FGLL
100K PU to 1.0V JTAG T™S —1[CPU_JTAG TMS
H15 CPU_JTAG TCK| H
TCK | |
and sw. to GND 2L xour = Strap Options
NTRsT [-H16
Y2
R13 — nqn
| F16 BMS = "1" --> Boot from Internal ROM
D i NL | N JTAGSEL L AAA — < B
XTAL-HC49 | 1.50K TST = "1" --> Factory Test Mode
12MHz AT91SAMG20_217 OSC _SEL = "0" --> Use internal RC Oscillator
o o2 —
R14
15 pF 15 pF 1.50K
JTAG_SEL
- B 1 = Boundary Scan -
MT1 MT2 0 = CPU ICE mode .
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No Connections

128 MB RAM

RAM D[00:31 RAM D[00:31
4 N
RAM ADD [00-17 64 MB RAM_ADD_[00:12
CPU ) )
- U3-B U6 =
] H7 A9 [Eavapp 0g p——-H"fpo vCaINTL 22 <
RAM ADD 00] f——H71pg VCCINTL -y B 20551l s £ '
[Eam a1l —M2 | pc31/ps1 D11 [RAM ADD 0 B n veainT2 -Ef B VeanT2 T
VDDIOM_1 < N J9 RAM_ADD_02| p—mo—21A2 VCCINT3
[RaM_Dz0l —P 1 pc30/p30 4 [Ram ADD 02] p——B 12 VCCINT3 > "
VDDIOM_2 [RAM_ADD_o3l J7 A7 RAM_ADD 03] A3 VCClO1
RAM_D29 _R3 | pc29/D29 I ——~"A3 VCClo1 B B3
VDDIOM_3 B3 B3 RAM ADD 04| pD—m—1A4 VCCI02
RAM D28 P4 Pe2s/D28 - [EAM_ADD. 0] 2 | veaozr - [RAM_ADD 08] f—-—2 {25 veeios <7
RAM D27] M N4 | be57/D27 [RAM _ADD_05] p———21 A5 VCCI03 3 D3
L2 A2 RAM ADD 06] f—— 3 156 veelos |23 [RAM_ADD 08 N——-21p6 VCCI04
[Rav_D26l PC26/D26 NBS0/A0 |22 —— | [RAM_DONO = o AV ADD 07 H2 | -
L3 RAM_ADD 07 — < A7
o | FeeIbes CFIOR/NBSL/NWRL 82— — | [RAM DOML [EAL D08l HL | rg = AN D15 RAM ADD 08 f——-HLfag Qo |28
RAM D24 —KL { peoapoa A3 a3 D9 T D13 RAM ADD 09] f——-C31 0 po1 B2
RAM D23 N3 NWR2/NBS2/AL HA3—— ] [Ram Domz] [RAM_ADD 03] p—-—2149 DQ5 [Ram D14]
[Ram D23] PC23/D23 5 Ho B8 AL o0 [RAM_ADD_10] HO 1a10 po7 22
[RAM ADD_10] N2 ]
RAM D22 —M4 1 pc22/D22/ TCLKE CFIOW/NBS3/NWR3 AL — ] [RAaM_Dongl AR ADD o |0 Q2= AN ADD 1] G2 |, b3 -2
[Rav D21 —K4 | peo1ypo1 [RaM ADD 11] p——-S2{a11 DQ3 —— -
e: AN ADD 12 ol DQ4
k2 [RAM_ADD_12] GL DQ4 RAM ADD 12] M———"]AL2
[Rav D20l PC20/D20 c ———|AL2 B9 bQs 22
== [RAM_ADD_00}
RAM D19 I | oe10/D19 A2 - —<]|RAM_ADD_00 DQ1 - D05 D8
A OIa HL . A3|-BS (" ][Ram ADD o1 DQ6 [Ram_D12] 2 | 58
oy S Fav 200 7] NC e 8 A D] NE oQz
AV DL 2 | oc17/p17 pa RAM _ADD 02 bQo (23 o e
N A5 <{_]IRAM ADD 03 DQ8 RAM_DOO Q
RAM D16 —# 1 pc1e/D16 A4 o —— Do |2
e RAM BAO| [ >—-S"{BA0 e AV DOA RAM BAQ [ >——C7 BAD pQ10 2L
VI &3 pys A7 B8] [RaM ADD 05 bQ10 AV EATl _G8 | c2
A DLA H2 | 1a 8|22 J[RaM ADD 06 RAM BAL M DQ11 -2 RAM D06 [o—Bm b=
RAM D13 = Ao -2 RAM_ADD 07] po12 |-CL RAM D03 bt 22
D7 B2 RAM DO5 DQ12
EALo2l H3 AL0 R RAM_ADD 08 DQ13 B >——Fo
v Ha P12 A28 ] [Ram ADD 09 RAM RASH][—~Fof Rast DQ14 L RAM D01 — FASH o
D11 7 A2
v DI0 E1 ] G1o " RAM CASE] [ >———FLlo| cas# Do15 |-A2 RAM D02 RAM CASH|[ >——"0|CAS# DQ15
SDA10 —4——< | [RAM_ADD_10] F9
RAM D09 D1 f po RAM W] [ >— P2 wes RAM WR#] [ >——20| WE#
RAM D08 —< s A13 (AT [RANADD 1] a
[Eam_po7] G2 | 7 c7 GNDL AL F3 GND1
o A4 RAM_ADD 12 EaoEl [ > cke A3 BAM QI [ >——— ke onp2 |23
[RAM D6l B ps GND2
2 B7
RAM D05 _E2 | 5 RAM K| [ >— 2 Lok GND3 LB RAM CLK| [ >— > CLK GND3 -
RAM D04 B4 pa B7 onDa S E8 GND4
Al2 = SMC_A12 E8 RAM DOM3| [ >——— DQML D7
RAM D03 E3 | p3 o RAM_DOM1] [ >———DQML GNDs -7 o GND5 =
BaM_D2] D2 | A5 == NC RAM DOMO| ——_FL I oy GNDs B3 [Rav_Dowe] [ >——= DQWH GND6 |—
) 1 GND7
[RaM_poil &2 1 p1 GND7 G9
G9 [ >——20/cs#
RAM_D0O D4 | o croE/NRD FALR ) [SMC Ro® [ ——=qcs# 1
B3 CFWE/NWE/NWRO A2 — ) [SMC wR# SDRAM _LP32X16 = SDRAM_LP32X16 -
[ >——=2 SDCS/NCSL L
RAM_CLK —Bl 1 spck
a2 o e MT48H32ML6LF MT48H32ML6LF
[RAM_CKE] Rcc
PC11/NCS2/SPI0_NPesL B4 — ) [svc coo#
EAVEASE [ >——2Rras ol
RAM_CASE[ C3 |cas PC15/NWAIT/IRQ1 —==———<__][SMC WAIT#
2
RAM WR#|[ >——""-SDWE [ T T T T T T T T T T T T T
pcL2/IRQO/NCS? FEL2 — [SvC 1ROO
A8 L c104 L c168 L C169 L c170 L ci71 L ci72 L c173 L c105 L c174 L c17s L c176 L c177 L c178 L c18s
[RAM_BACI [ >——£5{BA0/ALE 1uF 1uF 1uF TuF 1uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF
RAM BAL| [ >——L{BA1/A17 T 10 nF T T T T T T T o ne T T
— L 4 4 4 4 4 4 4 4 4 4 4 4 4
— PCL4/NCS3/NANDCS/1RQ2 FBLS — ] [Fci2_IR02]
cLo
210 | NANDOE
B13
B10 | N ANDWE PC13/FIQ/INCS6 2==—< ] —
AL PCs/A24/SPI1_NPCsL -ALS — [PCs_spl_cai#
AL 1 a22 .
ALO fp>q Pca/A23/SPI1_NPes2 FALL | [BCa_spl_coor] 1.8V I—og IC
B9 {20 o
co PCo/NCss/CFesy/TIBo e — ) Level S
L9 19
A9 RA
AlL8 pce/TIoB2/CFCEL FAL8 ) [BCs SD M Notes
T e 4 PC7/TIOBL/CFCE2 FBLL — (]
R1 .
RL N 3 - . o .
= The RAM_CLK signal is the most critical trace on the entire board
D15 Inc 2 PCL0/A25/ CFRNW/ CTS3 B2 — ) - 9
cis ; ;
=2 INC_1 Keep it as short as possible
PC8/NCS4/ CFCSO/RTS3 B8 — ]

AT91SAMOG20_217

Logic Levels in this "Gate"

are all 0 to 1.8V

All other RAM signals, should be kept as short as feasible

Some RAM signals go to the FPGA also - this is a complication

Bit-wise swaps are allowed within a byte
For example, D2 and D5 can be swapped

RAM data signals can be swapped bit-wise or byte-wise

For example, D16-D23 can be swapped with D24-D31
This would require the respective DQMx lines to be swapped as well

3
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A3P125 has:
3000 Tiles (about 1200 LUTSs)
4 Kbytes total of Block RAM
97 I/0 with 144 pin package

"true instant ON"

Input PLL clock = 1.5 MHz min

Warning: MUX_ADOO thru ADO7
is used by NAND Hash

Devices connected to this bus must never
drive it when BUS_RD# is deasserted

(must be off within 30 nS of deassertion)

Devices must pull the BUS WAIT# line low

if they need more than 150 nS strobe

FPGA_CLK = CPU Timer Out

MUX AD[00:15

FPGA

2\ /
9V

U4-A

N
o)
J
MUX_ADQO] _D5 |
MUX_ADO1| Nn— D9 |
MUX_AD02| N C10 |
MUX_ADO3] _E8 |
MUX_ADO4| \n—_C5 |
MUX_ADO5| D6
[MUX_ADoel h— B9
MUX_ADO7] N A9 |
[MOX_ADoE | ki1
MUX_AD09) K12
MUX AD10] h—_G8
MUX AD11] h— P9
MUX_ADI2] N F8 |
MUX AD13| h—_C9 |
MUX _AD14| N D8 |
MUX_AD15| N D7 |
IBs_AE >
BUS DIR [ >—Hil]
BUS cor| [ >—-G10 |
BUS BHE#]| [ >—-SL1

FPGA ClK| [ >——D210 |

GACO0/1004RSB0O
GBB2/1043RSB0
GBA2/1041RSB0
GCC1/1051RSB0

|010RSBO

——— GAC1/I1005RSB0
—— GBB0/I037RSB0

|025RSBO

—==— GDAO0/1066RSB0

GDBO0/1064RSB0

—=— GDC1/1061RSB0
——— GCBO0/I054RSB0

GCCO0/1052RSB0
1027RSBO

GBC1/1036RSB0
GBCO0/1035RSB0

|048RSBO
|049RSBO
GCC2/1059RSB0
|042RSBO

|028RSBO
|O60RSBO
|O50RSBO
GDA1/1065RSB0

GBA1/1040RSB0O
GBB1/1038RSB0
GBAO/1039RSB0O
|O08RSBO

GAB1/1003RSB0

GAA1/1001RSB0O
GABO/1002RSB0
GAAO0/1 O00RSB0O

|011RSBO
|012RSBO
|014RSBO
|018RSBO

|019RSBO
1021RSBO
1022RSBO
1024RSBO

GDB1/1063RSB0
GDCO0/1062RSB0
GCB2/1058RSB0

—==—1047RSB0

—==— GCA1/1055RSB0
—==— GCA2/1057RSB0

GCB1/1053RSB0
|044RSBO

|046RSBO
GBC2/1045RSB0
GCAO0/1 O56RSB0O

TDO

T™MS

TDI

TCK

TRST

When SYSTEM_RESET# asserted,
then set these as follows:

Asserted:
OFF_BD_RST#
EN_SDCARD_PWR¥#

When SYSTEM _RESET# deasserted,
Latch BUS_ALE# and BUS_RD#

into a register

Early Boot code should deassert

OFF_BD_RST# signal.

(after SPI Hash loaded into RAM)

[oFE BD RsT#] [ >——HT
e [EN_SDcaRD PwRe] >——H
) J1
[Eez1l
All
B10
A10
BS
A4
B4
Do odl A3
B3
. DIO 08 A5
DIO_09 = Push_switch %
B6
bio 11l A7
B7
cr
B8
c8
-2
[>—-H
[o——Sl2
All NVRAM interface signals &l
must be kept in low state EEA vos] [ >— F11
[WRAM_CIKI [ >—-F12
when not accessing NVRAM ‘ D12
NAND CLH [ >——2=2
[anD A [ > —DBLL
NAND_RD#] >——-E12]
[NAND WRE] >—-<12-
o—EL
> J10
— L
> MO
— I 8
a2
R61 R62 R63
12.1K 12.1K 12.1K

A3P125_FG144

RED_LED#
[RamM_D[o0:31]]
y GREEN_LED#
1.8V Boot Strap
-8V oot Straps
|O115RSBL -2 — Deasserted: 5 f
10128RsB1 |FR2L-—1 [RamM D01 Mode 2 oots from
lo127RSBL HEA— EN_ETH_PWR#
l0120RsB1 22— REBOOT 1 NAND Flash
0 SD Card
10100RsB1 K& —1 [RAM D04 NVRAM_CS
I
GFBO/10123RSB1
NAND CS#
1098RsB1 K6 — 1 [RAM_Doel -
GFCO/10125RSB1 FE2———
BUS ALE# = MODEL
GAA2/1067RsBL 24— ] RAM D8l BUS RD# = MODE2
1068RSBL |-E2 _
10130RSBL 23—
10116RSB1 -8 —
GDB2/1071RSB1 18—
GFC1/10126RSB1 FE8——
GDA2/1070RSB1 -8 —
10117RsBL -8 RAM D15
GEB1/10110RSB1 -2~ [RAM_DOMO] AO/Low Byte En.
GFC2/10118RSB1 -1 — ] High Byte Enable
GEBO/10109RSB1 KL — (7] Address 1
GEC1/10112RsB1 FH4-— (] Address 2 To CPU
Address/Data Bus
I 0,
GAC2/10131RSB1 -2 — < | [RAM ADD 01]  Address 3 RMCF 1/16S 10 5% R
GFAL/I0121RsBL[FEL- — | [RAM_ADD 02]  Address 4 cos
GFB2/10119RSB1 FHZ — ¢ Address 5 15V [ > VV A
GEA1/10108RSB1 K- — (] Address 6 4.7 ohm
U4-B
GECO/I0111RSBL -8 — (] Address 7 o lei 0505
GEC2/10104RSB1 M2 (] Address 8 A8 _
lo132rRsBL <L — < ) [RaM ADD 07]  Address 9 Y o | Vet veerLr S8 T T N
K4 —— vee 2
GEA2/10106RSB1 [H4—<] [RAM ADD 08 Address 10 2
Bl vec 3 i i LQM21FN1RON
E10 | vce 4 VCOMPLF |2 C100 caa
lo103RsBL M3 (] Address 11 onE 4.7UF
K3 H1 n
GEAO/10107RSB1 —2-— | Address 12 vce 5
l0101RSBL M4 — (] Address 13 H 1 vee 6 L 1
1095RSBL |6 HI2 | oo 7 — —
Lo I vec s 6
GND_1
B2
GFAO/I0122RSB1 -4 — (| EMC_WAITZ] GND_2="
1094rsB1 M6 (] s> B4 | veoiBL 1 GND_3 =
lo97rRsBL M ] I I I I 81 vecisl_2 GND_4
1074RSBL F—— <] LS | veaiBl 3
C197 C19¢ c129 M10
’—< SMC_Cs2# veasl 4 GND_5|-F8
1075RSBL |-M8- -1uF AuFE g 10 nF 2| i 1 GND_6 2
R8O L L L | L1 | v o GND_7 |-F10
J——\/\/\/\——G FBd  UARTO_TXD - GND_g -2
Input GeB2/10105RB1 [H3- 473K -
- R79 > E6 ) veoio 1 oND 9 |-G5
Input GrA2/10120RSB1 [—=5-—— AA\N—-] Inputs with 1.8V rail E7 -
ey VCCIBO_2 GND 10188
. Eg —
have diode clamp to 1.8V 1o | Veoeo3 GND_11 67
L4 VCCIBO_4 K7
Input 10102rsB1 |—=——-+<] [512H7] - GND_12
Out 1085RsBL FE—— < REBOOT high A2 | ymvo_1 GND 13 |X10
B2 | ymvo_2 GND 14 ILL
causes all power _
M7 i
Input 1086RsBL —-———_"] [POWER FAIL# rails to go low b 1AL
MLL =
for 200 mS VPUMP GNDQ_2 ’:Allz
Input GFB1/10124RSB1 LB ¢ GNDQ_3 5
110 | \iac GNDQ_4
6 200 Hz R35
In GAB2/1069RSB1
et /\4/7\0/K\I A3P125_FGl44 L
Out cpc2/io72rsBL &~ < [GREEN_LED#]
U9
K8
Out r1o73rsBL (HE&— 7 [RED LED#] T 5 |yee AR
4 2
1T
—3{enD L c161
RED_LED# and GREEN_LED# — e Technologic Systems Date Oct. 19, 2011
must be Open Drain - )
— Title: TS-4200 FPGA
Rev: D Designer Sheet 3 of




3.3V Supply

For loads of 2 mA to 200 mA
90% to 93% efficient (3.3V in)

Resistors

= T T T T T T T T T |
o Lo Loo Law Lew Lo Law Law Law L Law la
— Tor oo oo Jee Jew e Jaw Jww Jwe Jew Jor
——O e e e 1 e e L L L L L
B0 U16 COIL3.3UH - - - - - - - - - - -
3.31V nominal
[FOWERI[ > A >Hvin swPE——~ N B
T I L3 I | | | |
J‘ Cl24 494 L ald . Ras 12;\'/: L 12;\'/: L L c180 L ci82
6.3V 0.8V B 47.0K : .
10 nF
I " TC?’l [low vorte] >——2Hen PGND -2 — TC?’O TCZQ T'1UF T'1UF
L 1 wo || = == 1 1
- FAN2002 7| — - -
. DFN package 1 R0
300 mohm max ON resistance -
< 100mV drop out @ 250 mA L
L3 = LQH44PN3R3 — I 8V Sl l I
UV lockout is 2.3V - n
Max. current = 1.7 Amps
———O 1.8V
LQH44PN100 — ]
FB6 uts COIL_10UH
1 5 1.80V typ.
POWER|[ > i 208 VIN Sw YN % t t T |
I 2.5-6.0V L2
L c123 LlO:Zv R84 12 :\'/: L 12_;‘\'/: L L Cc194 J» cloE J» C196
: 4 39.0K . %
Tlo nF TC33 [Low votz] [ >——21{en o.5v B Tme TC37 T.1 uF T.l uF T.l uF
L >1.3v 2 | 1 1 1 1 1
p— | GND T - - - - -
1.5V Su | : =]
[ ] — R19
- 15.0K 0.5% tolerance
—

——O0 1.5V
To FPGA Core

LDO
U1l -~
1 5
> VIN VOUT
1.5-5.5V 1.50v
3%
5 NCH2
EN
GND -2
LD39015M15R

150 mA max load
100mV drop out

25 uS Turn-on

stable with 1 uF ceramic

LOW_VOLT# >

R36

M=

g

C106 C107 C108

10 nF 10 nF 10 nF

l
1
TlO nF
L

I
L
I

1.0V Supply

Power Sequence

After power is first applied, or after a "Reboot”
All power rails are off for 200 mS then:
- the 3.3V and 1.8V are enabled
these will reach 95% in about 800 uS
(the 1.5V rail will ramp 25 uS delayed)

- Then 2-4 mS later, the 1.0V rail is enabled

It also requires about 800 uSto ramp

CPU Reset# is asserted before 1.0V rail is enabled

—AAA

47.0K

2 to 4 mS delay

LQH44PN100
FB1 Co
u14
= COIL_10UH To CPU re
[POWER >—s—"— 1.00V typ.
1 5
—=VIN SwW Y - <]
10 uF
C122 L ;3\/ 2.5-6.0V L1 I I I | | | |
10 nF C32 1ouF 1o uF L C184 L C183 L C120 L Cl14
4 gSE;SOK 6.3V 6.3V
0.5V FB .
é % 2N o s 1 uF 1 uF 10 nF 10 nF
- - >1.3V
GND -2 } — — e
uz21 TPS62200 - - . -
5 — R86
vee=——"] [PoweRl 3.0k 0,59 tolerance
} 2 For loads of 5mA to 200 mA Resistors

85% to 90% efficient

@ Power = 5V --> 4% worse

NC7Sz08

— 1

RR0510P-393-D

@ Power = 5V --> 4% worse

POR

R33 POWER >
D3 V.V N L
47.0K
- R73
1 , RA7 , u7 4.75K
> AAN—— vee
2
>H 470 ’J | aw resers [ owvorm)
—21enD OD Output
POWER] [ >— BAT54-CC Tl uF l, ST1001S-2.9V
R4 | -
J» C125 470 —
Tlo nF .
| POR chip holds LOW_VOLT#
L [ET REsET#] >
— low for 200 mS after
11 "VCC" rises above 2.9V
[REsooT > A

1 50K

%
L

L

"POWER" = 3.2V Trip
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Emsavi >

10/100 Ethernet

RXCLK must be biased low

to enable internal 1.8V reg.

4.75K

>
IRLMI 6302
of
N 2 NTRLPO2LTIG
B e poweme] [ >——AANN——1——<AH -
12.1K N FET PC
L c167 = Q2
D
EN_ETH_POWER# must be off for akd FB3 FB4 LAN8710 can power sequence
' [ )\ - ~ ~ in any order, except when using
at least 20 mS before turning ON i i
external 1.8V Core power
L cl64 p
C163 C162
Erasd > e T T
After turning PHY power on, -1 uF 1 uF
Must wait for 40 mS before = é ]
enabling MIl signals 30 o4
2.4K
4.7uF
u10
— 16 fvpio 27 —
When Ethernet PHY is = 17 VDD1A
[Er_vpd MDC 1
powered off, then all Ml VDD2A ——
i | t be ch d 11 c181
sighals mus e change ETH RXO D RXDO/ MDEO | | |
. 10
to DIO and set tri-state ETH Rx1l[ > RXD1/MODEL [
EHRRI[ > 9 | RxD2/RMI SEL 1R — s
8 -
ETH RX3|[ > RXD3/PHYAD2
EmH R >— vDDIO |22 4.7UF
EERCK [ > L RXCLK/PHYADL
26 1
R78 To CPU ETH RXDVI[ > RXDV —
4.75K En reRI[ > L3 | RXER/RXD4/PHYADO vDDCR -8
MAC ! | T i i <_JEH cT
1 R | |
— En [ > 22 1 1xpo C165
Er_xid > 23 | xp1 10 nF 1uF 1uF
Eo el 24 1 Txp2 ' Ro3 Ro4
Er ol 2 | o - L 50
20 N
- E o[ > TXCLK a I\ <] [ETH_Rx=
En e[ 2L xen had < [emH R
|<|I 1 > 14 crs RN 22 !
3 Erxcol[ > 15 | cOL/CRS_DV/MODE2
R75 18 P22
NN\ TNT/ TXER/ TXD4
BAT54-CC RO1 R92 C166
L 4.75K N 28 50 50 Lo
— .1lu
R57 Iii RESET#
/\1/2\{.}’ [ | -
4 LED1/REGOFF |- ~J EETd
C52 XTAL2
1uF LED2/TNTSEL -2 -
Y3 -
1 M : 5 | xTALL/CLKIN
— L]
- XTAL-HC49 < J[EH e e
vss 33—
25MHz —32 lpiAs <] [ETH_RIGHT_LEDI
c39 c40
15 pF 15 pF -
LAN8710i R74

Resistor PD on pin 18 is
not required per data sheet

But Jesse could not get it

to work until we added it

R71
12.1K

MDI O bus can not be
used until 100 uS after

Reset# is deasserted

MDCLK max is 2.5 MHz

R70
12.1K

I "VA—

LED1 = Activity/Link

LED2 = Speed 100 Mbit

Beware

PHY PU and PD resistors

are 67K ohm typical

The PHY address is controlled by

strapping pins.

PHY has PD --> indeterminent

If CPU has PU;

CPU PU resistors are

70K typ. and 40K min.
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512 MB or 2 GB 8K Byte
NAND Hash NVRAM

Temp Sensor

190
| | —Linc vec2
| U20
A1uF 2 4
- —S {ALERT vee—— <] NVRAM CH [ >—¢ IS
= 6 ADD L oD L3 u1s b1
12 TW _DAT|[ >———SDA R65
. zi; o ] <] . , Zero suffix has 121K — 1o s veel? A ’—|< l— | Y
I NC75Z14 - — — -
NAND BO#IL>— 16 RO? 0o l22 o Q[ >——s e address at 100 1001 2 HoLD# fol—— ‘ :
D w22 wre g [ e 73 nE L e —
D1 —=—=——"] —
31 - - 5 3
9 |31 — c179
DG ——Hosr D2, — CIMUX00 LM73CIMK-0 Best to Reset after L oIN N
192 ¢ ] BAT54-CC
R ARO——HAE o4 K aped all power cycies R e & o o 4—] 14
D__ 16 CMD D5 42 __GM Set PD bit, Wait 50 mS
; D6 22— ] [MUX_ADog| Then clear PD bit SPI_SRAM — —
> : BUSY# 44 NVRAM_MISO R67 R68 -
D7 6_—_<:| M 12.1K 12.1K 23K640-1/SN
19 GND1 {2
WP# GND2 36
R31 GND3 [—— R66
e O>O—ANAN— NAND_FLASH2 12.1K -
2.4K - - -
o2 1
NanD_wp_sTATH [ >——ANN—— =
2.4K L RMLD
Read only | <]
27K
B3V [ D>—9
[NanD wes] [ >— RN1-B
sS4 -
27K
[ ]
RN1-C
5— 6 | [POWER_FAIT#]
47K
RNL-A
1 <] [CPU_TTAG TDI]
0]0, asS
Boot using SPI0 Port
R60
u19 NN\ <
12.1K
veel 22— E3Y u17
1
(SPI0_Cso#)  [spcamD pal >——1 A . 6 RS9
- 2 0| Csit vee —j—(j AVAVAY <] [BUS_ALE#]
. [SSCARD DOl >——2{DouT  HoLD# [ol— 12.1K
3
B 8o Rl >——AANN—— GND SDCARD CMDI[ >——>1DIN wp |02 ) [SER FLASH wee
1.50K 6 4 R58
NC75Z32 [Selo_clKl >——+ck GND A —
= NN\ <
> FLASH_SERIAL $?1520K 12.1K
M25P05-AVM = 64Kx8
50 MHz max. Clock -
o .
R56 S
R37 NN\ =AH Time constant
47.0K 12.1K I N
DMP2305 — 47 mS
L = Q3 -
C199 5
1 UF
D# ’
EMO———— o >
- Bav
<] [SDcARD 3.3
oN7
R76 R77 R72 53
4.75K 4.75K 12.1K . A NC7TWZ14 -
u12 > DATA 0 VDD : T Ra9
4 3 b
> %
W ed > —L 5 oot s oo [ 9 {paTa 1 ciza L AN
TW DATI[ > 5 lspa 1 10 nF > S vee GND |2 Raa
7 > DATA_2 RO5 47.0K
B2zl > ouTt .
3 6 | 6 1 —
BAT < GND =
T SDCARD D3| > 2 | DATA 3 /\Q{\’ 0@
Lixin L C192 9 us
5 FRML —
vi T 1uF [socarD_cvpl [ COMMAND v |10 -
2 | xout onp 2 s 1
1 ||:|| 4 > T CLK FRM3
1l —
M41T00S S - FRWA 2
) 12 pF 3 -
_2] |3 R39 R40 Ra1 RA2 RA3 R55 :
CONN_MICRO_SD 1
sk < arok < 470k < arok < 470k < 12.1K - — Technol ogicC SyStemS Date Oct. 19, 2011
XTAL_SMT_8X3
o4 L l l l | Title: TS-4200 Fash, NVRAM, RTC, Boot Flash
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Two 100-pin Off-board Connectors

Apply 3.6V to 5.5V to these pins

"POWER" pins supply all power to the module

Current drain is 50mA to 400 mA

FPGA

Left

1
mD——S
FPGA JTAG TCK|[ >————
EPGA_JTAG TDO 5

JTAG

OFF_BD_RESET# is an Output

used to reset all peripherals

POWER_FAIL# must

’—\ —_
[FPeA_JTAG ToIl >——H
[oFF 8D RsTE| >——2
[ECOT_OveRRIDH| >4
[P0 cll >3

POWER [ >——22
E%%

21 |
23 |
25 |
27

12

14
16

10

26
28

EXT_RESET# is an Input
used to reboot the CPU

— ] [EXT_ReESET#]
—_]|EN_USB 5V
— ] [spcarp 2]
[SDCARD D3
—][sDcarD_cvD]

SDCARD_3.3V]

———<_"][SDCARD_CLK

[POWER
[sbcarD Do

7@1@1 —
R [SERELASH_WP#]

SD Card

CN2 pin 27 should be connected
to CN2 pin 33 on the base board

Ethernet

SD card signals on connector
are wired in parallel with
SD card socket. Only one

can be populated with SD card

L C131

10 nF

L C132

10 nF

I
I

USB

Data Bus

) ) FonE 29| | 30
not be driven high o (32
33| | 34
£ 2]
37 | | 38
39 | | 40
a1 | | 42
43 | | 44
45 | | 46
POWER| [ >— 27 | 48
49 | | 50
51| | 52
53 | | 54
55 | | 56
57| | 58
59 | | 60
61| 2
bio 1) _63] 64 —_ |
. _65 | 66 -
o127 _67 68 [MUX_AD13]
_69 | 70
71 72
_73 | 74
FPGA DIO 5 75
i oo@ _77] 78 [MUX_ADOs]
— 79 80
- 81| 82
83 84
85 86
[bro-o3l _87 | 88 [MUX_ADO3]
_89 | 90
91| 92
[ 93| 94
% -5 )[BUs AEE -
i Bl wam > 2] 95— us oim
[Bus BrEA] 2 Ho ) ElS e
I TYCO_100PIN I
Bus Control

Boot Strap

Mode 2 Boots from
1 NAND Hash
0 SD Card

BUS DIR = MODEZ2

MODE1 and MODE2 states

are latched prior to

MODE1 and MODE2

have PU resistors

OFF_BD_RESET# deasserted

Use 1.5K ohm resistor

to "OFF_BD_RESET#"

to set Mode pins "low"

Ports

Right

|DEV_USB MD——A
1 b uss R >—2

- Loveul ——2H
29

31

Loop o2
[ —E

3.3V max load is 300 mA

Maximum off-board load

on 1.8V, 1.5V and
1.0V pins is 10 mA each

SPI

HOSTE UsB Pl >——
Bav| [ >——32

AL
43 |
45
47 |
49 |
51
53 |
— 55 |
>—-571

59 |

61 |

_ [o>—-
e csorl >——-8
Eerwos] >—-81
ELmsol >——-&

| B ad[ >—

73

Console |:__DEBUG =0l >

Devices connected to this bus must never
drive it when BUS_CS# is deasserted

(must be off within 30 nS of deassertion)

Devices must pull the BUS_ WAIT# line low

if they need more than 150 nS strobe

The data bus can not have more than

30 pF of off-board capacitive loading

May need data buffer chip for heavy loads

BUS_ALE# = Address Latch Enable

BUS_BHE# = Byte High Enable (for 16-bit cycles)

If Bus is not needed, the following

can be changed to DIO:

- Bus Control signals

- MUX_ADO08 thru 15

Bus cycles use 11 address lines
ADO thru AD10

This provides 1K address space
for 8-bit bus cycles (000-3FF)

and 1K for 16-bit cycles (400-7FF)

|Pca_sPi_cs2# [o>—
PC5 spl_Csi#|[ >—— 17

DEBUG Tx0| [ >3-

D—%
B >——24

2
]
-6 [ReD LEDA]
j—oﬂ

) ST oW

112 wAKE A

s

| 16

| =

20 [ A/D
PC3 SPlI CS3#

—]

2 ]

124 ] [AN_VREH]
—]

126 oAz
i Ji12c

28
20
132 [pAdl

—]
36 [ee1dl

Pl
PB17,
Pl

12S

Bl

[e2]

42

_—_<:| —
0
—]

PB19
44

46

| 48
50
52

54

CPU_JTAG TMS|
CPU_JTAG TCK

—— ] [cPu_aTAG T1DI1]
— ] [cPuImAG TDO]
PB28

58 PE20)
60

62

| 64 ‘

—]
—]
—]
—]

-6 [peall
—]
—]
—]

UARTO

"
ElEl

UART1

(o]

UART2

UART3

©
o
O||T||T 0 || T
> ||| |D 0
o= |= oo ||~
NINIS

UART4

0
>
oo
=]

©

©
T
[vs}
[
)

UARTS

At

Max. load on JTAG_Vcc

(CN2-79) is 20 mA

TYCO_100PIN

CPU
JTAG

These DIO have 1.8V levels

PC4, PC5, PC6
PC7, PC8, PC9
PC10, PC13, PCil4

All other DIO uses 3.3V levels
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