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Open Platform License Agreement

The Open Platform License Agreement (“Agreement”) is a binding legal contract between you (*You")
and STMicroelectronics International N.V. (“ST”), a company incorporated under the laws of the
Netherlands acting for the purpose of this Agreement through its Swiss branch 39, Chemin du

Champ des Filles, 1228 Plan-les-Ouates, Geneva, Switzerland.

By using the enclosed reference designs, schematics, PC board layouts, and documentation, in hardcopy
or CAD tool file format (collectively, the “Reference Material), You are agreeing to be bound by

the terms and conditions of this Agreement. Do not use the Reference Material until You have read

and agreed to this Agreement terms and conditions. The use of the Reference Material automatically

implies the acceptance of the Agreement terms and conditions.

The complete Open Platform License Agreement can be found on www.st.com/opla.
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STM32H7B3LIH6Q MCU 1/0s

PRIMARY FEATURES (fitted by default)
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LCD_G[0..7 SD_LDO_SEL o SDI0Z_CK ! BeMI DO MOTOR_ADC2 INP1 B Pes
LCD BI0.7 LD B TRACE (OPTIONAL) excl with CAMERA, SAI, FMC A19-23, WiFI SPI Ly DNF PC5
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[T
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z PE3 (SAl) LOLX | DNFO-_PFO__(EMC_A0) AUDIO DFSDM & LCD RESET (OPTIONAL)
oKi0.7 SAILSD B oy OCSPI2_I00 —— [ —ped—(eeny)

- PK[0..7 ' . . . ' ' OCSPI2) < & OCSPI2_I01 ~—— GNF  —BET—(FMC A7) oA
Vo s s Gl Qoo e || G I ot
PAL C HW35 HW31 HW27 HW34 HW39 HW28 L] DNFO7_PG0__(EMC_A10) DNE_ PEg(DCMI D7
LS 1 paic OCSPI2_104 —— g —oo0—(EMC i DFSDML DATINT ——— gy —e9 O
PC3 C el VCP & RS5232 UART excl with WIFI UART P I210% 717 DNF (_PGI0 E(EMC_NE3/DCMI_D2)

PB15 or PA3 T VCP_RX PB15 or PA3 T VCP_RX 1 DNF0F_PGIL_(5DI02_D2/DCMI_D3)
PGI0 E oo AR RX  PB14orPA2 DNF TVCP_TX RS2 USART RX PB14orpAz B0 TVCP_TX CIESIRE (o DNF Title: MCU STM32H7B3LIH60
to avoid layout s PCL0E | - - DNF — - Project: STM32H7B3I-EVAL
Variant: H7B3LIQ "l

Revision: D-03

| Reference: MB1331
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STM32H7B3LIH6Q MCU CLOCK, RESET & BOOT

32kHz Clock
'|| — DNF Egig PC14-0SC32_IN
PC15-0SC32_OUT
1 &
NX3215SA 32.768KHz
|||_ DNF
| c23
1 R21 .. OR
24MHz Clock '||| I
2.7pF
10 PHO-OSC_IN
INX2016SA 24MHz PH1 PHI-0SC OUT
c22
,||I [| R20 ,,, OR
| I
2.7pF
Reset w1
BLACK HAT
B1
1 3 NRST
27° O} 1 [ NRST |
SWITCH 101 “Should be near
100nF
NRST ball on
Rk PCB
2 I\ 1 =
v
| ESDALCeVI-1U2 D2 P24
= 0O { BOOTLOADER RST ]
BAT60JFILM
3V3_AO BOOTO
PDR ON BOOTO BOOTO
R3
R31 10K
10K
FDR_ON - + g2z
default : 1-3 SW1 I:O:I
DNR 3V3_Al
Rl o1
—;— = BOOTLOADER_BOOTO |
. . BAT60JFILM

Title: MCU Clocks and Reset

Project: STM32H7B3I-EVAL

Variant: H7B3LIQ
Revision: D-03

| Reference: MB1331

Size: A4 [ Date: 25-MAR-20
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(Always a\l) -
VBUS OK LED 3V3_AO
Curr=5mA, Lum=25%
5V LD11
u29 @ R196
5 | 1 , il 270R
From MFX IN-out - GREEN
‘ MEX7 ) 4 — |3
[ USB_OTG_FS_PWR_EN | EN FAULT cas . R189 LY T
R188 GND B 47K N NPN SOT23
10K o STMPS2151STR 4.7uF 5V_USB_FS N
33 IR101
= SDA7P60-1UIM 10K
3V3_AO B B R182
3V3 AO VBUS OVRCR LED OR_0805 N
Curr=4mA, Lum=25% 1
R10s LD10 = CN27 =
RIS < T vBUS
360R DM S
RED 3] op g
[ USB_OTG FS OVCR P8/ ‘é ID 3
GND 5
PAY 6 3
[ USB_OTG FS VBUS } = Shield g
U30 3 Sh!eld s
PA11 == 1 6 9 Shield o
I USB_OTG_FS_N } 5 101 101 — o Shield %)
oL —~ -|||—3‘ GND  VBUS =< EXP =
1 l__
[ USBOTGFSP JOR2 o2 = USB uAB ZX62RD-AB-5P8(30)
USBLC6-25C6
USB_OTG Fs D —FAL0
A -
ESD protections U34
should be near ESDALCEV1-1U2
connector aa
LIMITATIONS (see MCU page) :
CAN (PA11/PA12) (jumper) N

Title: USB_OTG_FS
Project: STM32H7B3I-EVAL

Variant: H7B3LIQ "I
Revision: D-03 | Reference: MB1331
Size: A4 [ Date: 25-MAR-20 | Sheet: 5 of 23

augmented




NPN SOT23  VBUS OK LED
USB_OTG_HS (external PHY) i
(Always ON) .||| 2 T;__Z 3 _ I R46 3V3LAD
R232 3 o GREEN Curr=5mA, Lum=25%
10K $
o 1R228
FromMFX [ USB_OTG_HS_PWR EN —MFX GPO4 I|| o s oV USE Hs
(see MCU page) 10K —I—_U39 -
5 N out L
4 — |3 PAY LRas
EN FAULT [ USB_OTG_HS_OVCR | SB11 ) 20R 0805
GND
( SB12 | STMPs2151STR | VBUS OVRCR LED a1
u7 L5 | V3RO | | us |
PC3 2 17 5v ¥ 1 [ 4 2
oL XL PC2 3] N SPEN o Cl11 |[100nF = v 0R 4.7UF 16V N |||'
R BCO 2 o oG 24 |||. RED  Curr=4mA, Lum=25% ESDA7P60-1ULM
PAS 1 R37"BK6 |
ULPI_CK CLKOUT
VBUS 2 R36 .. 820R
ULPI D107 ULPI D[0..7] PB5 _ULPI D7 13 & ., DM 9 USB_HS N U41 D+ pin connected to USB_HS_N in order to ease routing CN8
E PBI3 ULPI D6 10 | pf o 18 USB_HS P U41 ECMFO02-2AMX6 1 [ \aus
3V3_AO X3 PBI2 ULPI D5 9 | po o 23 1o, o+ L6 2 o 2
4 3 R38,. 100R PBIL_ULPI D4__7 2 5 3 g
VDD OUT —SE D D4 " >~ D D- 2 DP g
R52 D3 NC —22< | . GND NC ID 3
A R PBL _ULPI D2 5 | by 51 6D 8
T PBO ULPI DI 4| o REFSEL 8 REFSELO Q
c34 NZ2520B 24MHz PA3__ULPIDO_3| o NEFeELy | L _REFSELL B 6 | i o
== = Reropl, 14 REFSEL 3V3_USBHS_IO e 7ok &
100nF 25 ESDALC6V1-1U2 g ] Shi s
bAS HZG X0 0 3 Shield al
L MCOL1 e REFCLK VDDIO &= Shield B
= 10 | Exp >
20
SVERUSBLISAO 15 UDIDL ) | ey 2 L R 1 Ris L Rr —USB UAB ZX62RD-AB-5P8(30)
2 spK L VDD_1V8 | 1V8_USBHS s s s -
$R4L 16 | ook R vhn 1ve 28 €110 ==C105 $ R $ R $ R L
k7 < < L Tcm 100nF | 22uF JroonF REFSELO REFSELL REFSEL2 =
From MFX  "ijsBHS pHY RESET WX GPOS Zl | RESETB  GNDPAD —32 400nE _
(see MCU page) L ESD protections
R Lrao USB3320C-EZK e —
DNF 200K DNE DNE DNE should be near
connector
ne 1V8 SW 1V8 AO 3V3_SW 3V3 AO ?
= —  REFSEL={1,1,1} for 24MHz
LIMITATIONS (see MCU page) :
CAMERA R274  1v8 USBHS R45  3V3 USBHS IO
AUDIO 1256 (jumper). Use SAI instead. DINF OR DNE OR
DFSDM (jumper)
ADC 16 BITS

Title: USB OTG HS with external PHY' =
Project: STM32H7B3I-EVAL

Variant: H7B3LIQ "’
Revision: D-03 | Reference: MB1331
Size: A4 [ Date: 25-MAR-20 | Sheet: 6 of 23
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(*) Some SRAM 1/Os are supplied by VDD_IO_MMC

MEMOR'ES (make sure to control MFX0 & PG6)
(Always ON) (see Power_Board page)
S D[0..31]
[A[0.23] il Ut
u17 uL2 AllL Ho E2 D31
A20=NCN_A20 16 [\ A23=RFU P23 C8 [ oo AL o7 | A gggéj D3 D30
A9 G2 Gl D5 A2, B8 G7_ D15 A9 B D2 D29
A19-23 = 0 by default Al H1] A9 V0L —m—p A1 G5 ] A22  DQISIAL —e—m A8 ] A9 DQ29 —7 g
Al7 D3 | A8 V014 ——h A0 D4 A4 DQ14 —z5—pi3 A7 Hi | A8 DQ28 —= o7
A23  RI07 ... 220K Al6 E4 | 1! :;85 2 DL2 A9 D5 | h20 Bg%g F5_ DL A6 G3 | At 88% AL D26
4
oo ok Al Ea] ALS ot~ A B A8 pou 53 e A5 DQzs —3 32>
A2 R92 20K A3 G4 | it V00 P o Al6 €7 | ! DDQég 63 Do A3 F3 | ha gggg A8 D23
ALO R346 20K Al2 G3 BL_ D8 Als D7 73 D8 A2 F C7_ b2
AL H5 | A12 Vo8 —&5 b7 A4 __c7 ] AId DQ8 5y Al Gy ] A2 DR22 —39po1
A0 H4 ] Al Vo7 —F5 g Az A7 A4 DQ7 —He b6 A0 Gs | M D21 —E5—550
A0 HA a0 o6 | | AL3 DQ6 | A0 DQ20 |
e AS_H3 | he Voo [F5 15 ALz BT | 13 Doe 515 Bozg (B9 DI
= A8 H2 E5 D4 AL D6 F5 D4 Al5 _ H8 D8 DI8
| A8 104 | | AlL DO4 | BAL DO18 |
A7 D4 D5 D3 A0 C6 Hi D3 Al4 N D7 Div
A7 103 | L ALO DO3 | BAO DOL7 |
A6 Ca C6 D2 A9 A6 Ei D2 E8_DIib
A6 G4 e 102 | - A9 DQ2 | DO16 |
A5 C3 Cs DL A8 B6 2 DL PA7 K8 | o=
A5 o1 | - A8 DQL | SDR_NWE WE
3V3_AO A4 B4 B6 DO AT A3 E3_ D0 PGI5 K7 | WE R2 D15
v 1100 | L A7 DQO | SDR_NCAS 2 CAS DQ15
A3 B3 A6 C3 PFLL T ] SAS 3 Di4
A3 L A6 SDR_NRAS RAS DQ14
A2 A A5 D3 PH6 8] RA RL_DI3
L A2 A5 SDR_NEL cs DQ13
R142 AL _Ad E AL B2 PH7 _R39 OR 12 > DL
10K A AL ne —= ba—22 M SDR_CKEL ot 2 cke pQr2 —h2— D12
FMC_NE3 o0 (9 or PC8 BS 1 G8  veg |-D 3V3_AO A2cal 3 SOR-CLE e 38%3 ZEDL0
G & EL 1 L AL D2 FMC_NBL3 F2 3 D9
Ao | WE WES | A0 A FMC_NBL2 Fg | DQMS DR —H g
OE L A0 DOM?2 DO8 |
PED AL D1 FMC NBLL _Ki 8 D7
% PE1 B2 % ﬁg E6 ]3Vv3 AO A5 | WE FMC NBLO K9 ggm ggg] M7 D6
Bs | WE G5 M& D5
R109 3V3 AO 3V3 AO  ISETWVI02416BLL-10MLT= Ad ] RST__ veC SV3LAO 3 DQR5 55—
| EL RY/BY  VCCOQ | NC DQ4 |
0K G2 | RY D8 7 Ne D3
SRAM OF VCCQ NC DQ3
376 P2 X R [ 7] NS Doy [ Re_D2
Ro1 $ R79  Defaultconfig= AO-A18  [LOK Fr| ves [H7 7] NS DS [CN7_DI
10K 2 10K (VDD_IO MMC =33V) NOR NWP_B4 | G s ves [E8 31 e b0 |_R& D0
evic NET 1P MT28EWI128ABAILPC-0SIT — ~ K&
PD5 . B2 B3
FMC_NWE FDa Nor Flash 3v3_A0| 57 VDDQ VSSQ —gg
=NMCRNOEEE — 5 Default config = A0-A18 Co ] vVPDQ VSSQ 1
FMC_NWAIT VDDQ VSSQ
3V3_AO D9 D1
R85 NOR NRST T EL | VDDQ V5SQ g
3v3_A0} A— VDDQ VSSQ
0K 1 L9
R84 VE) VDDQ VSSQ MT
3V3_AOk—om—e loen e "2 vDDQ vssQ N
s VDDQ VSSQ
c43 O] P25 : : P2 P3
VDDQ VSSQ
100nF ok fok | Ve M
SDRAM default config = 32 bits.
L L FMC_NBL3 - 2L voD vss &3
= = FMC_NBL2 £ vop vss %
El— vbD vss —E
VDD Vss
1542532800J-6BLI =
LIMITATIONS (SDRAM) :
OCSPI2 3V3 A0 3V3 A0 3V3 A0 SDRAM
Default config = 32 bits.
[V L LL L [ [ [ W N W N W N N N N N (N
LIMITATIONS (NOR) : S| | S|5|& SEEEEEEEEEEEEE
OCSPI2, DFSDM DATIN3 =Lcu =Lciu —c133
gl [g [ 4nF Bl 4.70F P EPEEEREEEEEER 4.70F
( ) o o O|o|o (0] (0] (0] (0] (6] (6] [6) (6] (6] (6] (6] (6] (6] (e)
LIMITATIONS & BACK-UP (SRAM)
CAMERA
SD CARD : NE3 = PG10 (if SD CARD 1 is used) / PC8 (if SD CARD 2 is used) i 1 Title: Memory

OCSPI2

(*) Make sure to set VDD_IO_MMC = 3.3V

Place close to SRAM

Place close to Nor Flash

Place close to SDRAM

Project: STM32H7B3I-EVAL

Variant: H7B3LIQ

Revision:

D-03

| Reference: MB1331
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OCSPI 1

(*) Some OCSPI1 1/Os are supplied by VDD_IO_MMC 3V3_OCSPI1 3V3_AO
(make sure to control MFX0 & PG6)
(see Power_Board page)
R355
10K . B40
ADoubl(—zfoot rint to be compatible with S Macronix Close to Flash
USINg p PG6  OCSPIL_NCS c2 e B4 3V3_OCSPI1 )
Macronix and Micron OCSPI1_NCS CS VCC D1
MT35XL512ABA1G12-0SIT \Y/elee} j
PB2 _ OCSPI1 CLK B2 E4
OCSPI1_CLK SCLK veeQ C135 c131 c132
[ GCSPIL QS | PC5 __ OCSPI1_DQS C3 | pos GND |B3 100nF | 100nF | 100nF
Cl
£ VSSQ
OCSPIL_IO[0.7 QCSRlL 1ol e gzb SIUSI00 VSSQ —E2 L L L
3V3_OCSPIL PE7___OCSPIL 102 ca 2%2'01 e o
PF6__ OCSPIL 103 D4 —= |_A5 A5_OCSPI1
SI03 ECS | DNF - —WA——13V3_OCSPI1
PR3 OGePIT 108 o sios o LA 10K
DNF () _PD6__OCSPIL 106 E2-| o Ne A
(*)_PG14_OCSPIL_IO7 EL] 2107 e g
NC TP9
NRST —=__OCSPI1 RESET M| === C
—_0 .
LS SB21 RS NS C5 for VPP from Micron
MX25LM51245GXDI00
Micron : MT35XL512ABA1G12-0SIT
( RESET pins of Flash have internal pull-up (both) by default
LIMITATIONS (see MCU page) : and VPP connection is thc on Micron )
SD CARD 2 (jumper)
(*) Make sure to set VDD_IO_MMC = 3.3V
OCSPI 2 (MB1242 Module connector)
) DNF
(*) Some OCSPI2 1/Os are supplied by VDD_IO_MMC
(make sure to control MFX0 & PG6) 3V3_OCSPI2
(see Power_Board page)
R111
OCSPI2 (OPTIONAL) 10K 3V3_OCSPI2
3V3_AO 3V3_0CSPI2 3V3_OCSPI2
CN11 OCSPI2_NCS CN10
— OCSPI2_NCS —5re55-Dos (*)_PG12 OCSPI2_ NCS 3V3_OCSPI2
1 2 OCSPI2_DQS 1 2
SB39 5 4 oCsPl2 GLK p ~_OCSPI2 CLK P PFO__OCSPI2_IO0 5 4
— = OCSPI2Z CLK_N PF1__OCSPI2_IOL OCSPI1_NCS PG6
¥—5 6 —X OCSPI2_CLK_N L 5 6
OCSPI2_I00 PF2__OCSPI2_IO2 OCSPI2_104 PGO
X7 83— s OCSPIZ_100 —AFesi5-107 PE3_OCSPI2 103 v OCSPI2 105 PGL DNE
¥—9 10 —X <{OCSPI2, o OCSPI2_IO1 9 10 -
] OCSPI2_I02 PG15__OCSPI2_DQS OCSPI2_106 PGI0__()
TPL RFU2 < ﬁ ii = RrUL TP14 g 88@?,:%—:3% OCSPI2 103 g ﬁ OCSPI2 107 PGIL_(9) l
TP1 RSTOUTn INTh TP13 = OCSPI2_I04 PF5__OCSPI2 CLK N OCSPI2 RESET _ =~ NRST
15 16 o) OCSPI2_104 15 16
17 18 0CSPI2_105 88?;; |82 HED (@GR @UR [ 17 18 SB38
19 20 OCSPI2_I06 —5E2515157 19 20
OCSPI2_107

ERF8-010-05.0-S-DV-TR

LIMITATIONS & BACK-UP (see MCU page):

FMC (NOR, SRAM & SDRAM)
SD CARD 2 (jumper)
(*) Make sure to set VDD_IO_MMC = 3.3V

ERF8-010-05.0-S-DV-TR

Title: OCSPI

Project: STM32H7B3I-EVAL

Variant: H7B3LIQ
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|
MICRO SD2.0 Card 1 13V3_AO 3V3_AO
3V3only 2
(Always ON) $R242 SR247 LRo24 LR227 { Ro31 oD card should be jcuojane |,
247K 347K 347K 347K 3 10K TS I SO @I _|
0101 100nF
SDIOL_DO Egg
SDIOL_D1 Be1s
SDIOL_D2 peT -
SDIOL_D3 BeT ==
SDIOL_CK T
SDIO1_CMD
u40 u3s
7701 No4 g o1 Nea g% F15006-2003-1
5102 NC3 — 51102 NC3 — HNO 0o~ o
.|||—4 i GND GND ‘—|7 ||- -|||—4 t GND GND ‘—|7 ||' 13 14
3103 Ne2 —Ex 2103 NC2 |||— GND GND —|||
<2104 NC1 —— 104 NC1
HSP051-4M10 HSP051-4M10
3V3_AO 12 Ko |11
3O 2 e e
wn wm
DNF J 1=
SMS064FF or SMS128FF
LIMITATIONS & BACK-UP (see MCU page) : 1 JP15 =
SRAM FMC NE3 = PG10 (jumper) [ sD_DETECTI }—FFL0 SD_DETECT1_CN v
Shunt Fitted Shunt Fitted
MICRO SD 3.0 Card 2 VDD_IO_MMC
3V3_SwW
(*) SD CARD 2 is supplied by VDD_IO_MMC
(make sure to control MFX0, MFX8 & PG6) 2 100nF |
(see Power_Board page) SR13 ZR14 QR10 JR11 4 RI12 SDtc%rq sggulg be l—
247K 347K 347K 347K 3 10K WEHEE I Y e 'I| 47uF _
SDIO2_D0 PG9_()
PG10 (*)
SDIO2_D1
PG1L (%)
SDIO2_D2 -
PG12 (%) =
SDIO2_D3 G
SDIO2_CK 557 ()
SDIO2_CMD
U4 U3
7 oL Noa = 7o Nea —=g° T
37102 NC3 —— | 51102 NC3 — HNO S0 ©o~©
-|||—4 | GND GND I||- -||I -~ GND GND ‘—|7 I L u
45103 NC2 —E 7103 NC2 — -||I GND GND —|||
X2 104 NC1 —— 104 NC1
HSP051-4M10 HSP051-4M10
3V3_AO 12 11
dl l— GND Sg —| |
| Hm
LIMITATIONS & BACK-UP (see MCU page) : DNF J M
OCSPI1, CAMERA (jumper) SMS064FF or SMS128FF
SRAM : Back-up = use PC8 instead of PG10 (jumper) 1 == )
OCSPI2 D BETEEE _ PI11 {55l SD DETECT2 CN Title: SD Card
(*) Make sure to control VDD_IO_MMC using MFX0, MFX8 & PG6 ! T Project: STM32H7B3I-EVAL
JPL3 Variant: H7B3LIQ
Revision: D-03 | Reference: MB1331
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AUDIO CODEC & ADC SAI not connected by default (see MCU page)
(Always ON) R411 ,.. OR PG7 " SAIL MCLK A |
1V8_AO R405 " OR PES I
R403 "' OR PE4 SATESE
1V8_SW SB25p— 1V8_CODEC R404 ' OR PE6 A
1 R413 ' OR PE3 SATRSOAD
DNF u4s 1256 (Smart Run Domain)
27 30  MCLK C R139 ,.. OR PA3
C61 ——=C58 Y MCK 31 scikc R135 “OR PAS 1256 Mok
1uF 100nF 1V8_CODEC 1__LRCLK C R137 ' OR PA4
= LRCK = 1256_WS
SDIN |532_SDIN C R136,, "OR 3Bs EEESD
| | A SDOUT —29__SDOUT C R140_,, "OR A6 or PB4 ERERSD
- 71 1 ==
= VA
C60 ——=C56 59 AP ADOTS LA RA02 10K |||.
LuF | 100nF | 100nF SCLICCLK | HoA Hal PHA a0z scL
'I|| 3V3_CODEC e B 12C2_SDA PHS |55 SDA AUDIO STEREO OUTPUT
[ 26 |\, with microphone input
'I| R410 ., 49.9R CI51||22nF =
I
Ra17 169 ) R412 ,,, 499R C159 ||22nF 3 CN18
—w 1uF , AOUTA 11 11 Left Channel Output AOUTA 6
AINA JACK  Left | $R416 C168 ,||| JClaT[F 9] SSSD—F':'PP AQUTE 10 Right Cpannel Output ___AOUTB 4
$100K 1.8nF ) ) = Mic___MICIN 2
low ESR ceramic capacitor 3 14
AINB JACK _Right "Il' | CLB[IF 6| fvp iy [I6 u1s PI3028B-3_4P
$R419 C162 low ESR ceramic capacitor AFILTA 2L 11 yo1 vos 8
$100K C1701.8nF AINA CODEC 23 22 2 5
RA1! h ANGIGODEG 57 AINLA AFILTB ~T& 57 GND GND —
s I . 7ot AINLB VQ /02 1/03
1UF 750" N BIAS ESDAGVIBCE
| R420 ci64||  wWwE T C167 ——=C161 ——C166 ——C165 ——C163 ——C160
'|| 11 MICINJ/AIN3A 18 100nF | 1uF 150pF | 150pF | 10uF | 1uF
| 100K MICIN2/BIAS/AIN3B P P
AGND 3 . . 4
From MFX 28 _
MEX3 % | =—— PN | e
AUDIO_NRST RESET GND RA1S
CS42L51-CNZ | 3exke —
R414 =
LIMITATIONS for 1256 (see MCU page) : 10K 12C address of CS42L51 is 0x94 (AD0=0) must be COG
CAMERA
USB HS (use SAI)
JTAG (NJTRST) (use SAl or put 12S6_EXT_SD = PA6 (jumper)) == AUDIO STEREO INPUT
LIMITATIONS for SAI (see MCU page) :
CAMERA, WIFI SPI (use 12S6) =
3 CN20
AINA JACK Left 6
. . . = AINB_JACK Right 4
ADC 16 bits (differential) T 2
Close to MCU on PCB PJ3028B-3_4P
u20
T g o1 W04 2
: GND GND
— — — 3 wo2 o3 2
ABC TN P _PA0 C R329 .., 470R ADC JP OUT P JP30r=—=; ADC JP IN P R141 .., OR___ AOUTA
[ADCINP ] = ESDA6V1BC6
— —— —
ADCIN N —PALC R328 ,,, 470R ADC JP OUT N JP3lrs—= ADC JP IN N R138 ,,, OR _ AOUTB
“ClosetoMCUonPCB | =
——C106 =
3.6nF
LIMITATIONS (see MCU page) :
Potentiometer Title: Audio Codec
— Project: STM32H7B3I-EVAL ‘
Variant: H7B3LIQ ’I
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DFSDM AUDIO & MOTOR

(*) Some DFSDM 1/Os are supplied by VDD_IO_MMC
(make sure to control MFX0 & PG6)

Extension DFSDM module

(see Power_Board page) = (MB1299) 3V3_AO
CN4
PBO  DFSDML 2 CKOUT KD 3 4 [CIKO0] _DESDML 2 CKOUT PE0__ oy
FC7 _DFSDML DATING DATA 1) (DATA 0) _DFSDML 2 DATINI PB12
DFSDMI_DATINS _5e—RrEsiMmT DATING DAA D] 2 6 DFSDMI DATINT pB9 | DFSDML 2 DATINI |
DFSDM1_DATINS ] ! ___( ) 7 8 EDMIND; DFSDM1_DATIN?
PC1__MOTOR DFSDML DATING ! 5 (DETECT) MOTOR DFSDMI DATINZ _PCb
PD6 () MOTOR DFSDML CKING 3 15 (LED) OTOR DESDML CKINZ __PB8 (%)
PD8 _ MOTOR DFSDML CKIN3 Lo OTOR DESDML 2 CKINL PB13
PEL0__MOTOR DFSDML DATINA b OTOR DESDML CKING ___PB7
PCO__MOTOR DFSDML CKINO i OTOR DESDML CKIN2 __PC4
1 19 20 |
20021311-00020TALF
3V3 A0 =
DNF
MOTOR_DFSDM1_2_CKIN1 8:;8: 3: g éfK'le
MOTOR DFSDML_CKIN2 —
< M_DFSDM MOTOR_DFSDM1_CKIN3 —
MOTOR DFSDM1_CKIN4 —
MOTOR_DFSDM1_CKINS e

MOTOR_DFSDM1_CKIN7

MOTOR_DFSDM1_CKINO

MOTOR_DFSDM1_CKINO

MOTOR_DFSDM1 _DATINO

M_DFSDM

| MOTOR_DFSDM1_DATINO

MOTOR_DFSDM1 DATIN2

MOTOR_DFSDM1_DATIN2
MOTOR_DFSDM1_DATIN4

MOTOR_DFSDM1 DATIN4

LIMITATIONS AUDIO DFSDMx4 (see MCU page) :
(*) Make sure to set VDD_IO_MMC = 3.3V
CAMERA

USB HS, FMC NOR (jumper)

(MB1299)
CLKO & CLK1 =data valid when clk is high
/CLK1 = data valid when clk is low

Title: Audio & Motor DFSDM

Project: STM32H7B3I-EVAL

Variant: H7B3LIQ
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| Reference: MB1331
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CAMERA MODULE CONNECTOR

(*) Some DCMI 1/O are supplied by VDD_IO_MMC
(make sure to control MFX0 & PG6)
(see Power_Board page)

DCMI_D[0..7]

DCMI_DJ0..7 =

P2 ‘ | grs

3V3_AO C B
X— 5
7

—]

R217
10K

12C2_SCL 12C2 SDA C

CAMERA PLUG . M= 15 16

CAMERA RSTI MEX 17 18 §p4

CAMERA_XSDN MEX5 19 20 S

Open Drains (RSTI & XSDN) PC6 DCMI DO DC D1 PC7

PG10 DCMI D2| (%) *) DCMI D3 PGi11

PE4 DCMI_D4 DCMI D5 PD3

PB8 DCMI D6| (*) 29 30 *) DCMI D7 PB9

PA4 *) PG9

HW33

MB1379 Camera Module
compatible with MB1183 module

I DCMI_HSYNC
| DCMI_PIXCLK

2AS 3 34 L

® 35 36 o
W 37 38 P8

2vs} 1 39 40 {2v8
C115 Cl14

100nF—L ||. JlOOnF

= CLM-120-02-L-D =

F1000-2*20MGF-LOA

{ DCMI_VSYNC |

"
13

R212% R21L
4K79 4KT74

12C2 SCL C

12C2 SCL PH4  12C2_SCL

12C2 SDA C

12C2 SDA PHS 12C2 SDA

LIMITATIONS (see MCU page) :

AUDIO (12S6), DFSDM

AUDIO (SAl), SRAM, NOR, SD CARD 2, OCSPI2
(*) Make sure to set VDD_10_MMC = 3.3V

Title: Camera

Project: STM32H7B3I-EVAL

Variant: H7B3LIQ
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S

H2

@

H3

B

H1

RGB LCD MODULE CONNECTORS R159 He
(Always ON) CN23 1.2A 5v ||.
a2 L e LTy, 600R @ 100MHz
PI14 LCD CLK CN 213 oo SVBAO
— 3 — fmp Tor
[ [CD RO +mbSRBIOZL _ PU5  LCD RO 7 3 .||| 1 2 oon 3V3_AO
z Pi0___LCD RL 5] 4 s soa 1 PHstece soall 3R ey Lep
Pl LCD RZ 6 PH4 _12C2 SCL 5 5 VLD
P2 LCD R3 718 I26785CE g =
P12 LCD R4 8]/ CTP_RST CN 9 10 CTP INT PH2 —— c79
P14 LCD RS 913 P9 {_CTPINT ] 100nF
PJ5___LCD R6 0] 9 FTSH-105-01-L-DV-K
PI6___LCD R7 | 1 g =
J 12
oD olo 7] +=eSR-Gl0,7] BT LCD GO 3 HW44 HWO
PJ0___LCD G2 5] 12
PJ10__LCD G3 6 FFSD cable
PILL__LCD G4 ] 1
PKO _LCD G5 8] 1
- D1 687740100002 (with EMI shielding) RESDA0SDA00. 000N |
20 @_| I
21 HW40
| l— 21
LCD_B[0..7] feineBl0u] e | 2 2 H4
P1l4__LCD B2 24| 53
PJ15 LCD B3 25 25 MB1370 - LCD WVGA 7 inches daughter board
ke LCb 58 7 =
PK5 __LCD B6 2 5 NS NRST LCD_RESET CN
PK6 _LCD BY 2] 28 [ Top ek PU4 LoD CLig LCD CLK CN @ PAZ _LCD RESET | DNF
Pz tieo bsvne i o e R seT—Cto RSt R CTERSLEN
CEDELISHNG PI13 _LCD VSYNC z 3 24 Lot [ CTPRST | DNE
LCD_VSYNC 2
LCD DE EKTEEICDIDE 33 1 a3 L L
A [CD RESET CN 3 3 = =
£
—E 3 &
| g; 37 H5
38
PAL _LCD BL CTRL 39
see age) -
LCD BL CTRL = o M2 LMT2 I LIMITATIONS (see MCU page)
If using Motor control, LCD BL CTRL = PA2 (instead of PA1)
FH52E-40S-055H

LCD MODULE MECHANICAL ASSEMBLY

4cm pillar —»

Hole

NUT M3

HW18 HW20 HW22

Nylon Pillar M3 x 31. 75mm

1=

Hinged Standoff M3 2x12.5mm

Screw, M3, 8 mm

NUT M3

HW54 HW19 HW26

Nylon Pillar M3 x 31. 75mm

1=

Hinged Standoff M3 2x12.5mm

Screw, M3, 8 mm

NUT M3

HW15 HW70

el M= H
il

Hinged Standoff M3 2x12.5mm
Screw, M3, 8 mm

NUT M3

HW68 HW69

el HESIE
il

Hinged Standoff M3 2x12.5mm

Screw, M3, 8 mm

Title: LCD

Project: STM32H7B3I-EVAL
Variant: H7B3LIQ

Revision: D-03

Size: A4 [ Date: 25-MAR-20
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USER WAKE-UP BUTTON

HWS51
BLUE HAT
3V3 A0 B2
] onllles 3
2 Sa
KSC721GLFS
PAQ_WAKEUP —PAC
i
U32
s RI2 |
2 100K
[FSDALCEV1-1U2

excl with WIFI wake-up

TAMPER & KEY BUTTON

HWS52
BLUE HAT

POTENTIOMETER

3V3 A0
T _ _
Two pin header for external analog input 3v3_AO
CN7
DNF | )
My 12 1k
PC13 1 [ 4 2 199
WAAER [V I N\ |||' SoTENTIOVETER PAO.C . R220 , OR _R221. OR R222  or  ADC POT 2 _4RV1
ESDALCBVI-1U2 [ POTENTIOMETER ] o R >210K ?OOnF
OP .Ba DNF “ =
KSC721GLFS
fo!

=

“ClosetoMCUonPCB |

MB1486 - WIFI MODULE WITH INVENTEK ISM43340-M4G-L44-10CF LEDs (*) LEDL 1/O s supplied by VDD_IO_MMC
(WIFI SPI by default) (make sure to control MFX0 & PG6)
(Always ON) 3v3 AO (see Power_Board page)
GREEN
LDL @22 RI178 ... 270R__ PGI3 (%) CEBT
1 Curr=5mA, Lum=25%
U24 RED
LD2 A RI7T9 . 360R__ MFX1l ﬁw
.|| 23 | GPIO4 GPIO3 22 Curr=4mA, Lum=25%
s T YELLOW From MEX
524 o2 zzji LDS APAN  RID,,\ 470R __MEX12 gz ]
25 1 Curr=3mA, Lum=25%
5 REISRCMAIN 1 ORANGE
BT_PCM_OUT ADC2 From MFX
7 1 LD4 ADAA  RI8L,.. 300R _ MFX13
BT_PCM_SYNC ADC3 Ly _ LED4
See JTAG page 1 1 Curr=5mA, Lum=25%
PAL4 W JTCK 28 ADC4/DACL =7
T SWCLK Lol - W JITCK 28 | jrei ADC5/DAC2 18
PAL3 DNF O W JTMS 29
Tswoio frtd gt WITMS B grys 5 MEX10
9| oo WAKEUP/BT DEV_WAKE WIFI_WKUP EXT _I12C
& USB_DP NRESET |4 W NRST S0 NRST oNzd
33 | USE.DM 13 MFXL “=S— WIFI_RST |MFX15 PHS5 12C2 SDA
GND BT_HOST WAKE/STSAFE_NRST WIFI_GPIO 12C2 SDA —prses=2ar— 8 7 —< RI77  vex Gpos
L 12C2_SCL 6 5 . EXT RESET
= 3V3 A 4 31—
WIFI_UART TX Egigg;gﬁg g‘é | UART_RXD GND % oS ﬂ 2 11—
WIFI_UART RX 2 UART_TXD SPI_MISO/SDIO_CMD —=—EE WIFI_SPI4_MISO S Tor.DH
TP26 0—30 1 UART CTS SPI_SCK/SDIO_CLK % &= WIFL SPI4_SCK
TP27 0—3L UART RTS SPI_NSS/SDIO_D3 — &= WIFI_SPI4_NSS
»28 | WL REG ON SPI_MOSI/SDIO_D2 E WIFI_SPI4_MOSI
3 = = - < N
WiFl BOOT MBI 3 g7 REG ON/BOOT SDIO_D1 ¢ 4(—"—9~L\';\'/:\£:TAT'ONS see MCU page
WIFI_DATRDY CLK_REQI/LPO_IN SDIO DO o<
5 12C2 SCL _PH4
A6, SO 12C2 SDA_PH5
12C_SDA
5v 4 i
—l— ) GND 3
2 VDD_5V GND 3
GND VDD_1V8 (2
24 DD 3v3 GND |

LIMITATIONS (see MCU page) :
EXT12C

MB1486 - WIFI MODULE WITH INVENTEK ISM43340-M4G-L44-10CF

Title: Peripherals

Project: STM32H7B3I-EVAL

Variant: H7B3LIQ
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3V3_AO
RS232 (USART1) T
(Always ON) U9 —_l ca1
C40 || 100nF gi cl+ VCe gg 100nF

=

cl- GND
36 : | & v Z fosgnF'j
oA Ca7 1[T00nF

DSR
RXD
14 9
TLIN TIOUT —=—x
RS232_USART TX |—PBl4/PA2 L TN T20UT L DBg-male USART1
T3IN T30UT ——x
page 4 (clock & reset) —_— 21 | R1OUTB
BOOTO S
[ BOOTLOADER_BOOTO } R20UTB
g ST — g S DB9_Male_2301843-2
R20UT R2IN
RS232_USART RX |—FBL5/PA3 G L R30UT R3IN —2
[ BOOTLOADER_RST 0—15 R40UT R4IN —
page 4 (clock & reset) x | REgly R | =
B | EN NSHDN —22— {3v3 AO
— ST3241EBPR
LIMITATIONS (see MCU page) :
PB14/PB15 : not a bootloader compatible UART
PA2/PA3 : AUDIO 1256, USB HS, MOTOR CONTROL
(optional : not fitted)
(Always ON) 5V e
G197 FDCAN_STBY —MFX —'\Nv—|||
’_| ||' 10K
100nF CANL
u28
[ FDOCANTX A2 FREANIX | 27 X0 sTBY o ——— DNF
1| 2 VSS  CANH i
VDD CANL fag————
FDCAN_RX EATTEREDGANIR 4 RXD VIO ‘TBV@AO -
MCP2562FDT-H/SN C196 120
100nF | canH

) u27
ESDCANO5-2BWY

LIMITATIONS (see MCU page) :
USB FS

DB9-male CAN connectpr

DB9_Male_2301843-2

Title: FDCAN & OCSPI

Project: STM32H7B3I-EVAL

Variant: H7B3LIQ
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STPMS2 power metering

(optional : not fitted)

STMPS2 is supplied by 3V3_SW

C90 3V3_SW
C87 ) 1uF ||.
(make sure to control MFXO0) 100nF
(see Power_Board page) ) DNF
= C93
current shunt ¥ “ o HV U36 1uF
Q 8}
8 g < Q =
external generator input : pins 1 and 3 > g 8 >
voltage of complex load : pins 2 and 3 6 > 1@/ (
shunt voltage : pins 1 and 2 :;R197 eI’ DAY
31K Exposed
JPMIZl o 3 5) CIN pad GND DAT 15 DFSDM1 2 DATIN1 STMPS SNE PB12 [ DFSDML 2 DATINL |
@)
1
@)
L 8 VIP CLK 14 DESDM1 2 CKOUT_STMPS by PBO } DFSDM1 2 CKOUT ‘
SR198
—I’f_iﬁg'm LERVN ms3 13
| o/8 g g g
= o/ > b= b= =
) STPMS2L-PUR
R4jX Load | S B
LIMITATIONS : C88
|
See user manual 'll |
1uF
PT100 measurement using SigmaDelta STPMS2
(optional : not fitted)
C19
STMPS2 is supplied by 3V3_SW co1 1uF ||. 3V3 SW
(make sure to control MFXO0) 100nF |
(see Power_Board page) 3Vv3_SwW DNF
= < . «~ o C92
u37 1uF
< R203
2 33 8 3 £ 38 =
> g 8 >
[ Rooa 5 cp 2 DATn —8
currentshunt  $100R Exposed
13 CIN pad GND DAT 15 DFSDM1 DATINS STMPS by PB6 } DESDML DATING ‘
8 VIP CLK 14 DFSDM1 2 CKOUT STMPS
R200 7 13
PTS 100R @ 0°C VING £ LS
2/8 8 3 g
o/ > = = =
— N o B - o STPMS2L-PUR
C89 ]
LIMITATIONS : ||| | Title: STMPS2&PT100
[ Project: STM32H7B3I-EVAL ‘
See user manual 1uF Variant: H7B3LIQ ’I
Revision: D-03 | Reference: MB1331 tsd
Size: A4 | Date: 25-MAR-20 | Sheet: 16 of 23 e




MOTOR CONTROL

(optional : not fitted) PF12 MOTOR_ADC1 _INP6
3V3_AO
—Lcu Lr7
MOTOR CONTROL CONNECTOR 100nF $100K
R9
3K3 CN1
MOTOR TIML BKIN __ PAG 1 2 =
MOTOR TIML CHL PAB 3 MEMERGENCHEION GND — PC4  MOTOR ADCI2 INP4
TR PWM_1H GND
C18 OTOR CHIN PE8 5 6 |
AQJ5L 10 PWM_1L GND I
1nF OTOR CH2 PA9 7 8 | C13
TR PWM _2H GND
OTOR CH2N PB14 9 0 100nF
L s PWM_2L GND
= MOTOR CH3 PAL0 1 2
Lol T PWM_3H GND L
MOTOR CH3N PB15 3 4 =
MOTOR ADCI12 INP10 PCO | AL B SNORTACE 16
< PHASEACURRENT + PHASE ACURRENT - (—=
PHASE B CURRENT +  PHASE B CURRENT -
DNF 9 | PHASE C CURRENT + PHASE C CURRENT - —22 I||- ECSEE MOTORSADCZRINEL
From MEX__MOTOR_GPIOL MEX GPO6 21| | 0o onD |22 | T
—;— EOMIMEXEMOIORICEIO2 MEXEGRO7 gg DISSIPATIVE BRAKE PFC Inductor current gg B (1:olgnF
MOTOR_ADC12 INP11 PC1 i V%7 13V POWER Rk e e 2va AO
MOTOR TIM15 CH2 __PEG 29 : 30 - R8 —
PFC PWM PFC Shut down 3K3
e MOTOR TIM2 CHL _PAQ 3L Froer A brovae (32
MOTOR TIM2 CH2 _PAL 33 % PD2 MOTOR TIM15 BKIN
Encoder B Encoder Index
1 1
= Header 17x2 IDC34 MotorControl C10
MOTOR _ADC12 INP7__PA7 1nF
o =
PC5 MOTOR_ADC12 INP8
1
- DNF  onF DNF
MOTOR TIM15 CH1 _ PE5
e == o0 S PA2 MOTOR_TIM2_CH3
| | 10nF | ONE
T T —L— l —L—
MOTOR_TIM2_CH1 ONORKTIMSCHIL = =
MOTOR_TIM2_CH2 OIOR 2RChI2
i S OTOR_TIM2_CH3 . :
MC';AT%-II—QO&\_I;C"\{IZZ_#\:F? MOTOR ADC12 INP7 MOTOR CONTROL JOYSTICK (OPT'ONAL > hot flttEd) B4
3 = MOTOR_TIML CHL 5
MOTOR_TIMI_CH1 -|| . COMMON
LI MOTOR TIML CH2 3V3_AO
MOTOR TIM1_CH2 2
UL MOTOR TIML CH3
MOTOR_TIM1_CH3 4
MOTOR _TIML CHIN 2
MOTOR_TIM1_CHIN CENTER
MOTOR_TIM1_CH2N MOTORMTIVIINGHZN
MOTOR_TIM1_CH3N OTOR TIM1 CH3N LR184 JR185 fR183 LR187 SR186
o OTOR_ADCI2_INP10 10K 310K $10K 10K 310K
< MOTOR ) o MOTOR_ADC12_INP10 It
g OTOR_ADC12_INP1L 1 6
© MOTOR_ADC12_INP11 STOR TN T 19
Q MOTOR_TIM15_CH2 It ¢ JOY_SEL
s OTOR_ADC2 INPL & PD5 1
MOTOR_ADC2_INP1 STORADCT F7 Q  Jov_LEFT —552 S LEFT
MOTOR_ADC12_INP4 STORADCLINFS % JOY_DOWN —5 =~ DOWN
MOTOR_ADC12_INP8 o < JOYSTICK 5 JOY_RIGHT RIGHT =
OTOR_TIM15_BKIN PHI3 7 3
MOTOR_TIM15_BKIN =3 JoY_UpP up ss
L = MOTOR_ADCL INP6 =
MOTOR_ADC1_INP6 -
TN e S MOTOR _TIML BKIN 200821 .
1ML MOTOR TIMI5 CHL cs1| cs2| cso| cs4| cs3 U49
MOTOR_TIM15_CH1 il Ball ol IRl Il q 7 T
e e e e el o /o1 105 >
EEE— MOTOR_GPIOL 10nF| 10nF| 10nF| 10nF| 10nF 2] oD 1os 5
MOTOR_GPIO2 MOTOREGEIO2 8 | yo2 o3 2
LIMITATIONS : =
ESDAG6V1-55C6
See user manual 1 = JOYSTICK BLUE HAT
LIMITATIONS : j
See user manual Title: Motor Control _
Project: STM32H7B3I-EVAL " y
Variant: H7B3LIQ ,’

Revision:
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(Always ON) 3V3_AO one capacitor close to each MFX pins:
VDD, VDD_1, VDD_2, VDD_3
—[3v3_A0
- MFEX_SWCLK
3V3_AO J—0194—L0189—Lc73 —Lc193J—c195 - ||.
100nF | 100nF | 100nF | 100nF | 100nF MEX_SWDIO
Cc198 V3 A0 = = = = =
100nF
- < |©| 1
(2] N[ |
18 MFX0  3V3_SW_ENABLE
< TNOQ  GPIOO MFX_I00 _SW_|
oMEXLOOP 1 qpppe  § 9929 epior 2 MEX 0L | MFXL  WIFI_GPIO
TP23 1 > 888 GPIO2 gg MEX 102 MFX2  WIFI_DATRDY
NVEL G <7 TSC_XPI/GPOO GPIO3 —7¥ MFX_I03 MFX3  Audio_RST
55— TSC_XN/GPOL GPIO4 & MFX_IO4 MFX4  Camera PLUG_IN
<451 TSC_YPIGPO2 GPIOS — MFX_IO5 MFX5  Camera RSTI
<=2 TSC_YN/GPO3 GPIO6 MFX_106 MFX6  Camera_XSDN
510R GpI07 L MEX 107 MFX7  USB_OTG_FS_PWR_EN
DNF ,||| 163 44 | b cpIog 22 MEX 108 MFX8  1V8_SW_ENABLE
D3 P18 (WKUP3) R168, ORI MEX _IRQOUT __46 30 MEX9  EDCAN STBY
| MFX_IRQOUT e 71 IRQOUT GPIO9 57 MFX_109 MEaD e
NRST K A RIT 0% MECWOR 5 NRST GPIOL0 5> MEX jot0 | MEXI0 WIFL
PAO_WAKEUP e SWOo 3 WAKEUP  \icv 3 GPIOLL —2 MFX_I011
BATGOIFILM O I MFX_SWCLK T Sele B CIACE2 | MEX otz | MEXTS  LEDS
|||— A SWCLK GPIOL3 > MFX_I013 MFX13  LED4
= R161 ,, OR MEX I2C SCL 42 Ghlo1t s BT T e
= 12C2_SCL Ri6"WoR Ve soA 45 12c_scL GPIO15 MFX_I015 MFX15  WIFI_RST
12C2_SDA 12C_SDA
MFX 12C ADDR 45 | |>c"ADDR IDD_SHO %
3V3_AO— e - IDD_SHL/GPO5 (— MFX_GPO5 | MFX_GPOS USB_HS_PHY_RESET
R167 I_izz USART_TX IDD_SH2/GPO6 = MEX GPO6 MFX_GPO6 EXT_RESET / MOTOR_GPIO1
DiNE———1 USART_RX IDD_SH3/GPO7 MFX_GPO7 | MFX_GPO7 MOTOR_GPIO2
0K DD CAL/GPO4 —3 MEX GPO4 | MFX_GPO4 USB_OTG_HS_PWR_EN
N IDD_MEAS —22¢
— ] IDD_VDD_MCU —22X
- >>>>
U25
LIMITATIONS : QB[S STM32L152CCT6
See user manual — Default I2C Address:1000010

Title: MFX 1/0 Expander

Project: STM32H7B3I-EVAL

Variant: H7B3LIQ
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MCU EXTENSION CONNECTORS

SDNE1
A7
A6
A1l
CN6  Left CN5  Right
PC1L 1z PC2 C PI12 fa & PI13 D4
PHO PHO E 5 a4 PC3 C PC15 PCIEE |, PC14 E PC14 D7
NRGT R225 DNFg20R_ NRST E 2 6 PHL E PH1 PIi4 5 G PC13 DNF D9
PF7 2 8 PAO DNF PF10 2 8 PI8 D12
PF6 9 10 I||, PB9 5 @l I D10
PF8 w ["'PAL PB8 w @ PA6 Al6
PF9 ® o PA2 PB7 ® PB4 A17
PC2 B 0 PAO0_C PK6 B @ PB3 Al5
PB6 5 a PAL C PK5 PK7 D19
8 17 18
| 19 20 Feb | 19 20 FKa
pag M % o PGIL PK3 o o PG13 A18
PC3 = o PH5 PI2 = o PiL2 A12
PH2 = o PA3 i = o PIL3 D13
PH3 PBO PIL PILA D14
27 28 27 28
bHd 29 30 e HLS 29 30 I Do
EAS 31 32 | PB2 ED2 31 32 ED3
PC4 PG12 PC12 PCIL
33 34 33 34
PC5 PD6 PC10 PAL5
35 36 35 36
PIL5 PD7 PAL4 PAL3
| 37 38 o3 37 38 EAL0
PJ0 '||| ig 2(2’ PBL0 oarz'll i? 1(2)‘ PA9
PBL PBLL PALL PC8
43 44 43 44
PILL PB5 PC9 PG7
BCTl 45 46 B 45 46
| 47 48 T {3v3_A0 47 48 3V3_AO e
SV_D—=¢gg ;“1’ gg |||'P812 VAL PK2 g? gg ||'PJ11 A4
PAS = o PB14 P8 = o PKO A3
P5 PB15 PJ9 PIL0 A22
55 56 55 56
PG6 PB13 PJ7 PJ6
| 57 58 57 58 F——————2— o
-||I 59 60 |sv | 59 60— 5V INT
Header 30x2 Header 30x2 FMC_NBL3
FMC_NBL2
FTR-130-03-L-D-LC (Samtec) FTR-130-03-L-D-LC (Samtec) SDNCAS
or FTR-130-53-L-D-LC (Samtec) ? or FTR-130-53-L-D-LC (Samtec) ? D31
FMC_NBL1
FMC_NBLO
FMC_NE3
D2
D26
D25
D24
PAQISL ;A0 15 el PAOC  —pa5c ] D21
BBI0.ISL ppro 15 BHI0.L8] ;i 15 PALC —paic ]
e pC0.15 Ll PIf0.15 —PC2C mpEre ]
PRI0.L5LFpr0 e AT PC3C ez
PE[0.15 PK[0..7 PG10_E
EEI0STS ER0 to avoid layout slu_ RGTORE
Rl 5015

Place close Memory
CN12
PH6 L PA7  SDNWE
PFL3 PFIZ A8
PFL2 g g PGO_  Al0
PGL > . PFIL SDNRAS
PE7 |H o & “' PE9 D6
PEID nm: PES_ D5
PEL2 B L PELL D8
PEL5 L PEL5 A9
PEL3 PE14 D11
19 20
PDIL PH8_ D16
PDL2 gé 2421 PHI0 D18
2R or
27 28 T
[
PD13'||| g? gg |||' PH12 D20
Fos 3 P53
PDY o PDi5 D1
FD14 3 10 PG8_ SDCLK
Header 20x2
FTR-120-03-L-D-LC (Samtec)
or FTR-120-53-L-D-LC (Samtec) ?
Place close Memory
CN13
PF5 L PH7  SDCKEL
PF4 s 4 PE5_ A2l
PF3 - PC6.  FMC_NWAIT
PEG > . PF2 A2
[ |
PE. dl 9 10 It =
s B
PI5 oo PE2.  A23
pia PI7_ D29
17 18
P
bito’ 19 20 FE— D8
PEL 5% 24 PC7_  FMC_NE1
PEO % o PD5  FMC_NWE
PGL0 E 5 8 PD4_ FMC_NOE
PDO |” 29830 “' PD1 D3
P2 STas2 P3 D27
PIL ® & PHI5S D23
P10 B & PH14 D22
SHT3 37 38
39 40 {3v3_AO
Header 20x2
FTR-120-03-L-D-LC (Samtec)
or FTR-120-53-L-D-LC (Samtec) ?

Title: Extension Connectors

Project: STM32H7B3I-EVAL
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BOARD POWER

VDD_IO_MMC Switch

3V3_SW (MFXO0)

. c3
5V Power Supply options ] ||.
3V3_SW (MFX0) ol <
JP29 u2 100nF
NSTK é%i .sts 1V8_SW (MFX8) 8 s
= R6,,, OR 3 > VDD_IO_MMC
5V_USB_HS 50 06 s2 —_ - R5
SV_USB_FS roos 5V LD7  Curr=5mA, Lum=25% RALLOR 1 D
5V_D 90 010 T R112 » J SLo— 1 OR ca
5V_USB_CHGR 110 012 eAz'A(')Ah B a : s
3 [ SD_LDO_SEL }
Shunt Fitted 3-4 GREEN SDRCDORSEE SR
= [a e
Z & =
R199 ® @
10K o ] STG4160
5V External supply (Always ON)
5V_EXT_CONN Z1 ZENO56V130A24LS  5V_EXT_UNFILT 5V_EXT If SEL = 0, VDD_MMC = 3V3 (default)
1 1 [, 3 L2 = If SEL =1, VDD_MMC = 1V8
bcios ——1 15 = 1 =
B CB
CN17 3 "
7 A _l*c1s7
PSG CG1 T 220uF 10 ;
== 3V3 Supply (Switched ) )
HV/42 ~ ?(S)SnF ce2 g—i pply ( ) SD CARD 2 is supplied by VDD_IO_MMC
CG3 (in this case, make sure to control MFX0, MFX8 & PG6)
BNX002-01 = Following interfaces are supplied by VDD_IO_MMC = 3.3V only
TR15RA050-12E03+ASEU (in this case, make sure to control MFX0 & PG6)
3V3_AO OCSPI1, CAMERA, LED1
GND_EXT_UNFILT DFSDM, OCSPI2, SRAM, MOTOR
R130 5V
3V3 Supply (Always ON) 5V u15 ST1LO5CPU33R 3.3V 1.3A 3V3_AO 10K u14 ST1LO5CPU33R 3.3V 1.3A 3V3_sw
See Power MCU page 6 Vi VO 4 SB24—< 'I|| C49 || 4.7uF 6 Vi VO 4 SB23—=
(also provides power to MCU VDD) I R13 ] VO_SENSE 5 MEXO | I ] \VO_SENSE 5
EN | 4 3 —Lcs3 3V3_SW_ENABLE ’ EN | 4 3. —cs0
L5 WK zZ z NC —< 470F z z NC —< 47UF
4.7UF ——C54 TP18
100nF TP DNF C51
“‘1 &1 100nF “‘1 &1
2V8 supply (Always ON) 1V8 (Always ON) ) 1V8 Supply (Switched)
See Power MCU page : can be replaced by MCU internal SMPS 1v8 sw
3V3_AO
5V 2v8 TP10
U1 3V3_AO
3 [ vin vour -2 Bl 5V 1v8_LDO 1v8_AO R99 Vout=1.22*(1+R1/R2)
Ty 4T U13  LD3985M18R ‘|' 10K u10 (
Adj L v vout L5 SB2 -I|| C42 ||_47uF 6 | v 5 [ SB19
C1 | LD1117STR [ Il
H0uF 3 IC‘” [1V8_SW_ENABLE ¢ MEXE - !
R2 = Moo veass ToF 1V8_SW_ENABLE EN . 4, VO I
= 120R TP ——C48 z =z 5 R83,,, 27K
1uF T cae = TP12 —Lca5 © O Koy W RI
SR1 c2 10nF TP DNF 100nF .| STirosePuRr ——C44
2150R — = w ‘:RQO 4.7uF
OuF $56K
) = = = Rz
= =
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MCU POWER

STM32H7B3LIH6Q Power

Internal LDO/SMPS Supply Configuration
For further details, please see UM2662 User Manual and RM0455 STM32H7A3 Reference Manual

Supply Config 1 : LDO only (SMPS OFF, LDO ON) VDDSMPS
3V3_MCU VDD_LDO VFBSD “2 2uF VLXSMPSCH—  gvps
g VFBSMPS | ff)
DNF DNF — ] instead of 1 vssswes o
—— | 2x100nF v
Disconnect 3V3_SMPS_IN from 3V3_MCU = near — VCAPL
Connect 3V3_SMPS_IN to GND VCAP Veo _ SVDDLDO i Veore
Connect VDD_SMPS_IND_OUT to GND VRSN pins/ plan Vs T V(D’;g
Connect VDD_LDO to 3V3__MCU DNF :l_ v 0
2 x2.2uF near VCAP plans/pins = 1. LDO supply
. VDDSMPS
Supply Config 2 : SMPS only (SMPS ON, LDO OFF) Yoo
Default config YRXSMPS -
VFBSMPS S(h::)s
3V3_MCU 3V3_SMPS_IN  VDD_SMPS_OUT VDD_SMPS_IND_OUT VCAP = >
T VSSSMPS
5|
L
R22 R | SBS =
[ —
y 2.2uH, 1.2A D
A Cin [ Cout |5121 |5126
U Dea Y 2 C24| near
pin o LOuF | A0uF e VEf(ar OuF| | L 00nF [L0ONF 2. Direct SMPS supply
| — - out
_|_cfiie | P & -
VSS SMPS_?_ — — — — 2x100nF near VCAP pins/ plan ‘
VDD_SMPS_IND_OUT VDD_LDO [Connect 3V3_SMPS_IN to 3V3_MCU
Connect VDD_SMPS_IND_OUT to VCAP1/2/3 S R263 VS
SB3 Y 2x100nF near VCAP plans/pins OR
a SMPS
Supply Config 3 : SMPS & LDO cascaded (SMPS & LDO ON)  vDD_LDO Mo o
A
2x100nF near e < swps
VDDLDO pins/ plan 124 122 B (on)
VDD_LDOf—— g ——]VFBSD T vssswes
00nF [L0ONF v VoAP
Compared to config 2 : =_—E‘ Veore
Disconnect VDD_SMPS_IND_OUT from VCAP1/2/3 [vooLRg

Connect VDD_SMPS_IND_OUT to VDD_LDO
Add 2x100nF near VDDLDO pins/plans
Add 2x2.2uF near VCAP pins/plans (see config 1)

v

3. SMPS supplies LDO (no external supply)

3V3_MCU
T

3V3_VREFP

L

C116 C130 C120

R ST SNV

C113

C127

}__mOnF "1 100nF | 100nF | 100nF | 100nF

C109

1uF 100nF

}__mom:—l_ 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 4.7uF

C108

3V3_VDDA
C118

1uF

3Vv3_MCU Us5C
T EZ_ vbD vss AL
F9 Al5
VDD VSS
G6 D14
G10 VDD VSS =
5 VDD VSS —=
51 VDD VSS —eo
o~ VDD Vss s
Ko VDD VSS H6
G7 VDD VSS H10
7 VDD VSS K6
VDD VSS
G vbp vss K8
HW56 J9 VDD VSS K10
3V3_AO 3Vv3_MCU See Cin, L & Cout on the right side VSS 1
Gl R1
JP3 3V3_SMPS_IN}———="— VvDDSD xgg RIS
Shunt Fitted = VSS g;
VDD_SMPS_OUT | VLXSD VSS o
(IDD measuremen) e i = Ves (58
VSS
VSS_SMPS G2 | \VSSSD VSS H9
See Config 1,2,3 & 4 on the right side =
VCAP =2 veapt
=3l VCAP2
t VCAP3
VDD_LDO L10 | VDDLDO_1
Back-up (for test) - E10 | \VDDLDO 2
3V3_SwW VDD50_USB F5 =
t VDDLDO_3
| p~sB17  T"
3V3_MCU D15
DNF 5V DNF VDD MIMC VDD50_USB
L_SBld——= E8
3v3 MCUVDD_IO_MMC, l e VDD_MMC
BV3_MCU SB16 == H1l
3v3 VDDA VREGOUTV33V
11 T I|I C33 H 1uF
R266 < VREGOUT33
=L C119 3V3__\|/_REFP OR < Tp24:$'5 \TP Ilj x[R)EFAP VF\{ESE’CI‘ Ei
100nF
L1 I: 3V3_AO L =
i i CN29 | II 3 | WA
(provision filter for VDDA) 1 STM32H7B3LIH6QU
= Shunt Fitted 1-2
HW57 CR1220 holder
VDD_MMC
3Vv3_MCU
C35
C123 C112 C98 C39 C129 C99 C125 C128 C102 100nF

(place near U5 pin E8)

Supply Config 4 : same as config 3, but SMPS supplies also 1V8 to board

1V8_AO AL

VDD_SMPS_IND_OUT
DNF

1v8_AO

Vop_extern
<

[
VLXSMPS
a3

VDDSMPS

VFBSMPS
>

Compared to config 3
Connect VDD_SMPS_IND_OUT to 1V8 board supply
Add a 10uF close to the 1.8V board supply

-  VSSSMPS
[ vessups. |
VCAP

<
<

SMPS
(on)

Add a 10uF close to one VDD_LDO pin

]
-|||— zZ
m

A

4. External SMPS supply, supplies LDO
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JTAG & TRACE

ee STLINK V3 STDC14 RECEIVER  CN16 3V3_AO
(Always ON) 3V3_AO PERIPHERAL pages
Tvsiswoio X2 1 —X
[ IRSWDIO) TCKISWCLK 3 8 |
To disconnect JTAG connectors from target : T_SWCLK TDOISWO 6 5 * |||I
- Remove 47R resistors and solder bridges T_SWO oI 8 7
DNF< DNF< DNF< DNF NRST 10 9 —xKEY { GNDDetect |
T _NRST TTX 12 11 TRX
T VCP_TX DNE 14 13 DNE T VCP_RX
s LPAI3  47R  R57 TMS/SWDIO _JTAG TMS 1 FHGErE ¥ MIPI10 bn STDC14 footprint PBI5 or PA3
JTCK PA14 47R.. R59  TCK/SWCLK JTAG_TCK
7TDO PB3 47R. . R32 TDO/SWO JTAG_TDO ol e < -
JTDI PA15 47R"R53 _ TDI JTAG_TDI
NJTRST PB4 47R " R252 TRST JTAG_TRST 47
NRST 17{#' R218 NRST JTAG_HOST_NRST /Zi//ii//ii//ii/ ESDALC6VIWS
4R164
N <100R
DNF = .
Place ESD protection near
—— | STDC14 connector —
L — =
Trace connector _ JTAG connector
3Vv3_AO CN15 3Vv3_AO CN14 3Vv3_AO
1 o IMS/SWDIO 2 1
3 4 | JCK/SWCLK 4 3 |IRST
5 6 TDO/SWO 5 5 TDI
TDI TMS/SWDIO [
A B ; 13 NRST 20 Z) TCK/SWCLK B 3V3_AO
11 1o —[RACECLK 2 u
13 14 TRACEDO 14 13 TDO/SWO
15 16 TRACED1 T DNF 16 15 NRST
17 18 TRACED2 18 17 TRGIN DNFE
19 20 TRACED3 | DNF 20 19 TRGOUT
| Header 10x2 TST-110-01-G-D < R39%
—  FTSH-110-01-L-DV-007-K =3 3 10K
JTAG_TRGIN TRGIN DBGRQ PJ7
DNF
JTAG_TRGOUT — TRGOUT  DBGACK PJ12
(optional : not fitted)
TRGIN 0K < R408
TRGIN 3 8
TRCOUT TRGOUT R40G 10K
w e
Q  TRACED3 I’;ﬁgggg BES =
TRACE o TRACED2 — =
= RACED1 PE
TRACED1 — =
RACEDO PE
TRACEDO ——RACECLK _PE2
TRACECLK =
47 &7 47 4 7 7 47 &7 47 4
ESDALC6V1-1U2
u42 ESDALC6V1IW5 :ESDALC6V1—1U2 ~ u46 ESDALC6V1W5
1 | s ESDALC6V1-1U2 |
LIMITATIONS :
see User Manual
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STLINK V3E SWD

(Always ON)

3V3_STLK
“Mustb —T
ustbeona
border or the —_— H2LA
STLK SWDIO ___ Al5 R3
STLK SWCLK __A14 | STLK_SWDIO/PAL3 T_SW_DIRIPA7T —35-< 1 swpio IN__ RI157. 100R See JTAG page
STLK_SWCLK/PAL4 T_SWDIO_INIPH7 —o2—-20is- 400 OR T SWDIO PALS
= USB DEV_HS N_R14 T_SWDIO_OUT/PFS  —Fi 5w ka R40L "““OR T SWCLK PAL4 RSO
Silkscreen = Reserved USB DEV HS P__Ri5 | USB_DEV_HS N/PB14 T_SWCLKIPHE 55— SwWoa R399 “WOR T SWO __PB3 IESWEER
V3 STLK “ USB_DEV_HS_P/PB15 T_SWO/PD2 T_SWO
4 vop out 2 R145,-100R gi 0SC_IN/PHO STLK_VCP_RX/PG9 %0 g:ﬁ xgE %)2 ggﬁ’ S $ xgﬁ ::)i Egig = Eﬁg T_VCP_TX
RU4 ) »<HL | osc ouT/PHL STLK_VCP_TX/PG14 _— oS TVCP RX
EN GND |
) , 1 K13 GNDDetect CRBHE| R146 . 4K7
C69 NZ25205H 25MHz J MRS TG\ngge:I’,f}/’;fg NG GNDDetect R147 " IRT
_-— = . D6 | = R& T PWR EXT 5V
1000F - ce8 | BOOTO T e [R5 T PWR EN = R153 ., 2K7
100nF cs SRR R154 KT
— 3V3_STLK|—————=— PDR_ON R (SR
= L STLK_LED/PAL0 .
- _ - TP22 -
Silkscreen = NRST STLK_MCO/PA8 F15 STLK _MCO o See JTAG page
[ il H zngg o ﬁ‘é V12_OTGPHY T_NRsT/PA6 P2 T NRSTa R39%8 \\\OR _ T NRST T NRST
REXT_OTGPHY o
L HW_TYP_0/PI4. 22—
= HW TYP_1/PI5s —S450 =
OR must be close to STDC14 connector ‘
To disconnect STLINK V3 from target :
SRS SE - Remove OR resistors and solder bridges
LIMITATIONS (see MCU page) -
Back up : if SD CARD 2, use UART VCOM back-up (PB14/PB15)
| D8 BAT60JFILM
5V_USB_CHGR A ALSBACHICR 5V_STLK_LDO_IN
U23 sv UsB HslD5 BAT60JFILM 3V3_STLK
ez 11 2 Sesteas), U19 LD3985M33R P19
[4.70F N | D6 BAT60JFILM 1]y, ot L5«
= ESDA7PE0-LUIM RLEUSERLS | " v
[|C74 i sv DL7 BAT60JFILM 3 T
CN21 | [100pF [ U26 = = GND _ BYPASS ——C66
1 = 4 3 | D4 BAT60JFILM C63 67 [ 100nF
. VRS [2USB DEV HS CN N == 5 N =XC=  USB DEV HS N 280 ——ces | ¥
3 MM 3 USBDEVHSCNP 5 o, o [T USB DEV_HS P 10F 100nF c65  JuF
£ > 10nF
3 GND 2 X ECMF02-2AMX6 J
om -
S Shield -2
s Sh@eld 3
| Shield
2 Shield —
3 Exp 10 \TP20 5V_STLK LED
Exp | L 5V ST-LINK P u22 C71_||100nF |||.
- = 5V_USB_CHGR STMPS2151STR (1 | LD9
USB_UB_105017-0001 — 5 |1 P21 Red
Silkscreen = STLINK V3 USB HS I et \TP | t:\ R190
T PWR EN 4 — | 3 1 2 Rio LED STLK
DAF EN FAULT 5V_USB_CHGR I} K o
—==C70 GND FAULTn RIS R192
Lok RL18 N 100K 3V3_STLKj—2 S W
10K oS ' 330R
= LD8 N
= RED Green
— R149 LD_BICOLOR_CMS
LED Curr=4mA, Lum=25% gooR

POWER
.
3V3_STLK ol~|ola[2[8 (3]
U218 L | [ | | [O|O|OO
N3] VDD g9999aaaavss I
L3 vop 232232232 vss AL
=2 VDD vss —2
4 vop vss 2
£ VoD vss it
Ne— VDD vss P
T2 vbD vss —f
3 vop vss 2
23 vop vss 2
&+ vop vss
=T VDD vss —8
-2 VDD vss —f
22 VoD vss —3
=~ VDD vss 2
< VDDA vss
€1~ VREF+ vss =
=l vBAT vss —22
BYPASS-REG VsS
LR151 M10 vsS m
310K Fiz | YCAPL VSSA 7
. VCAP2 VREF-
NN
r NN,
C188 =—C187 DESSSSSS =
220F | 2.20F el skl ST-LINKV3E_SWD
O] I (O]
3V3_STLK

T
J—C190 —T—Cl75 —T—Cl71 —T—C192 —T—Cl74 —T—ClSZ —T—0183 J—C180

“T 100nF [ 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF
1

3V3_STLK

L os L care L cam —cra L crms L cron L cron Lcar
“T 100nF | 100nF | 100nF ] 100nF | 100nF | 100nF | 100nF | 100nF

—L—
3V3_STLK

C177
4.7uF

C173
100nF

C179
1uF
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