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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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MCU IO CLK and RST 3V3_ VDD
UL4A USER BUTTON
MCU_IOs (AB,C)
(fitted on H745) USRBUTPAO 37 | oo vinei oo pRO |49 PBO USER
RMII_REF_CLK 280 . PAL_ 38 pa1 pB1 20 FPBl |-
RMII MDIO JP7 Shunt Fitted  PA2 39 PA2 PB2 51 PB2
Titted on H745)_PA3___40 130 __PB3_ p—<SB50 ™
HW14 PA4__43 | mi Egi 131__PB4 SO é
SNT-100-BK-G PAS 24| L/ ppe 132 PB5 FRE T_VCP_TX B1 S
(fitted on H745) _PA6 45 | /2 poo 133 PB6  USARTL TX [ —=SBIL _ARD DI TX Q3
E—— SB52  p— PAT 46 | o ppy | 134 PB7 USARTI RX o —=5B9% ARD DO _RX <[] Hwo
TP USB SOF /MCOTPAS 97 | o Py | 136 PB8 * PNE T VCP RX PC13 SBS2
USE Fs VBUS— 63w 10K SB2L PAY 98 | ¢ PRy 137 __PB9_ Hw3 ﬁ_,L o R77 .. 330R WAKEUP_KEY
USB_FS_ID — SB20 puy PAI0_99 | patp pB10 26 PBIO —PA0 N T o] BLUEHAT
0SB Fs N —SB26 7~ PALL_100 | cro/ po1 67 PB1L SNT-100-BK-G S
S USB Fep<_SB2l P~ PA12 101 | o PR |12 PB12 Shunt Fitted (fitted on H745) SR67 T
PA13_102 73 PB13 JP6 C60 $100K Su2s
place close to SWDIO PALL 107 PA13 PB13 7 PB14 RMII_TXD1 r~ 100nF » (o
the MCU to SWCLK PALS 108 PA14 PB14 75 PBI5 Place capacitor g
e(l:vLoii<d|§tub on T_JTDI PA15 PB15 close to MCU pad g
ines A o~ (%]
(fitted on H745) PcO 28 | , b
| { PCO v
RMII_MDC ) —SB84== ﬁg; gg PC1 ||
(ftted on H745) _PC3 31 | PSoC MCUTIK &RsT
SB63— PC4a___47 I RESET FUNCTION
L B+ = i m mil S N AT I
(fitted on H745) _PC6_93 | NRST o .
54— PC6 , *
pce 95 | L/ ! 135 o RESET
PCO 96 | H oo ) ECOIC ) SEENELS I BOOI0 - 2
1 -
PCl0 109 peig | R3Tw-12K13v3 vDD V011 2 oL &
b1l 110 | peyy ! PDR.ON 42 B ceo xS g B2
PCI2 111 | = 100nF - =
G5 PCl2 , pNF—|I! < of =
PC13-WKUP2 | e — 2 o
————————— <4 PHO0-OSC_IN -_— STLK_MCO capacitor N I I
PC14 10 | pc1g-05C32_IN close to
Exlusivity table : (Function1) OR (Function 2) =~ PHL T 26 PH1 M d ~ HW11
PC15 11 2 G Ao O HW20 eLlea 1 @
170 ARDUINO/ZIO _ OTHER e 08eR U =
2 PA8 D6 USB_SOF / MCO1 TM32H745Z1T6U BLISTER CARD BLACK HAT
/ STM32 6 STERC c
) PA2 A8 RMII_MDIO
(6) PB13 D18 RMII_TXD1 U14B Insert-card_mbxxxx
) PB3 D23 SWO MCU_IOs (D,EF.G) HW21 EXTERNAL HSE CLK DNE _ OSCIN o
(14) PD10 D64 USB_FS_PWR_EN PDO_ 112 | oo pEo 138 PEO _ Sia I
(15) PB14 D65 LED_RED PD1__ 113 39 _PEL BLISTER PHO =
S5 —i1a PPl PE1 = -
PD3 5 Egg EE% 2 PE3 Blister_mbxxxx
PD4_116 | opon pea 3 PE4 (OPTIONAL : not fitted by default) 25MHz [ =5
PDS 117 | ppg PE5 —&PES
ARD D1 TX PD6 120 5 PE6 PAJ0_15
DNF
’#R\?C'Sl&x T VCP_TX___SBlb— 1 PD7__121 ,’38? EE? 57 _PE Eg 8%? BT PHL
TVePRX \LVCP RX__SBLiz— T USARTS TXPDE 76 | ppe pg |58 PES S e =
ARD 50 RGARD_DO RX NE d__USARTS RXPD 77 | Lo Py [ 59 _PEO EE R D015 DNE__ OSC OUT SN I
USB FS PWR EN_ JP8 peshunt Fitted PD10 78 | o0 pE1o B0 PELO PE[0. 15] Sl ¢
(fittedon H745) (14) PD1l__81 61__PELL z 7 N
. PD11 PE11 PF[6..11]
HW15 FD12_ 82 62 _PEL2 ¥4, 15]
. PD12 PE12 PF[14..15]
PDI3 83 | 0o b1 |63 PEI3 P66, 14] o]
PD14_84 | o0 peis 04 PELA T H0.1] EXTERNAL LSE CLK RAL ,  OR OSC32 IN o .o |
PDI5_ 85 | ,oic PELS | 65 PEID L0F1]) I
SNT-100-BK-G &
PF6 20 PE6 PG6 86 PG6 C77 and C78 value can change based on the STM32 32K 3
PF7__ 21 | oo pa; 81 _PGT SB100 USE FS OVCR INX3215SA 32.768KHZ
PE! P
Fe 55 b PGS |57 ro e |
s USSP e o o2 oo Ll ey ZIVE LS )
. PF11 PGLL —7—cts RMIL_TX_EN
PG12
PF14 53 | 126 _PGL3 __ SB46 p—
PFI5 54 | prid Pel® [127 powa {fitted on Fi745) —RMII_TXDO Title: MCU 144 1/0s

STM32H745Z1T6U
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MCU PWR SUPPLIES SMPS MCU Supply Config
Supply Config 1 : LDO only (SMPS OFF, LDO ON)
ry
3V3/1V8 SELECTION VEBSD 2%2.2UF
VDD MCU u14c Disconnect 3V3_SMPS_IN from 3V3_MCU DNF -] instead of
3V3_VDD Connect 3V3_SMPS_IN to GND == 2x100nF
VDD_MCU MCU_PWR = = VDD_MCU VDD_LDO —
T 71 - 69 Connect VDD_SMPS_IND_OUT to GND _—I— VDD SMPS IN near
1ve_vDD Tos ] VDD_1 VSS_1 —o7 Connect VDD_LDO to 3V3_MCU DNE ~[_ SB'pmm VCAP
. } VDD_2 VSS_2 2 X 2.2uF near VCAP plans/pins pins / plan
Shunt Fitted 1-2 ﬁ 13 VDD 3 Vss 3 i; 1_
HW13 3] VDD_4 VsS4 -
VOUTVDD———— DNE VDD 5 VSS 5
SNT-100-BK-G 42 VDD 7 VSS 7 41
EXTERNAL SMPS SELECTION 56 VDD 10 VSS 10 55 Supply Config 2 : Internal SMPS only (SMPS ON, LDO OFF)
79 VDD 15 VSS 13 141 Default config
129 | \onro vss 15 |80 Connect VDD_SMPS_IN to VDD_MCU VR R35 VR
144 VDD 29 VSS 24 18 Connect VDD_SMPS_IND_OUT to VCAP1/2/3 O0R
92 = — 28
= VDD_30 VSS_27 39 :
MRRESE xgg—gg 6 VDD_SMPS_OUT VDD_SMPS_IND_OUT 1Vv2_MCU VCAP :
— VDD_MCU L1 1— :
VDD_SMPS_IN 12 VDDSD SBY WABIRL ELA/ALIN SB7 | @ SB7 | 99— :
VDD_SMPS_OUT| 771 VLXSD 14 I_—Zlél—o ﬁZuH, 1.2A = cq 54
VFBSD VFBSD VSSSD cin coa c75 near
= i "—_L 220pF 10uF VCAP 00nF JLOONF
- Cin near i 5 ins / plan
68 C68 C65 cfilt out [T /8
VCAP 103 | VCAP1 VDDSD 10uF 10uF = =
a0 VCAP2 pin rou rem— —
© VCAP3 = = = cfilt& L couT -
- VSSSD - near near L
VDD_LDO 132 . VDDLDO_1 VLXSD a2 Mcsl;7 \ele) Lo
143 VDDLDO_2 = =
t VDDLDO_3
3V3_VDD SB1 90 | VDD50_USB Supply Config 3 : SMPS & LDO cascaded (SMPS & LDO ON) VDD LDO o1
VDD_MCU 3v3 vDD|—SBL | e uE @ Compared to config 2 : VDD_LDOF——BNF———|VFBSD e
- - = Disconnect VDD_SMPS_IND_OUT from VCAP
SB3 119 Connect VDD_SMPS_IND_OUT to VDD_LDO a 100nF
VDDA Ve[l | Ve Add 2x100nF near VDDLDO pins/plans 2x100nF near C53
Ra0 T Add 2x2.2uF near VCAP pins/plans (see config 1) VDDLDO pins / plan
T WA T L 100nF —
" $he vssa 24
DNFC62 DNF FOR 36 | vopa
Supply Config 5 : external SMPS
_|_ _|_ | 35
= = MREER WRE SB6 Disconnect 1V2_MCU from VDD_SMPS_IND_OUT
VDD_MCUI SB83 = - 8 VBAT Connect 1V2_MCU to 1V2_VOUTCORE (Connectors page)
VBAT
STM32H745ZIT6U AGND
MCU DECAPS S
Ceramic capacitor (Low ESR, ESR<1ohm) capa near VDDA VREFP
balls
VDD_MCU VBAT
C72 C73 C69 C71
1uF 100nF 1uF 100nF
AGND AGND
= = Title: MCU 144 POWER
I||| SB61 =< AGND PI’O]_eCtZl Nucleo144 H7 SMPS with STLINK V3
| Variant: H745Z1Q
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EXTENSION CONNECTORS, MCU INTERFACES

MORPHO CONNECTOR LEFT SIDE

Put the 10 in BOTTOM side

PC10 PC11
PC12 PD2
3V3_VDD—¢5570 :“—l{
PF6 >
PF7
PAL3 NRST
PA14
PA15
| PBY I
PC13
_PCl4 pyg 0 >
PC15  pNE PAQ
_PHO b PAL
—PHL pNE 5B 5@3
AT PC2 PCL
PC3 DNF PCO
PD4 PD3
PD5
PD6 X
PD7 bE2
PE3 PEZ
PE5
.|| PES
X b
PD1 PF9
PDO >
_3El>< PE6
~PGY
~Po12 PG10
v PG13
PD9 p=~SB104 PG11

CN16
o ———

GND

' HW1

SNT-100-BK-G

5V_EXT

IOREF

3Vv3
5V

(PAJ0.15]> PA[Q..15 Exlusivity table : (Functionl) OR (Function 2)
pPB[0.15 1/0 ARDUINO / ZIO OTHER
1) PB5 D11/D22 /D70
PC[O.15] PCl0.15] ) PA8 D6 USB_SOF / MCO1
(3) PG12 D7 SMPS_PG
IOREF PD[0..15 4) PG9 D8 SMPS_EN
3v3 DNF $ (5) PA2 A8 RMII_MDIO (H745Z1 / H755Z1)
3V3 PER = DNE ® (PEO.I5D PEJ0.15] (6) PB13 D18 RMII_TXD1 (H745Z1 / H755Z1) MORPHO CONNECTOR RIGHT SIDE
VDD MCU I ) PB3 D23 SWo
PE[6..11 { NRST > NRST Egg EE? Bgz ; BZ,E FOR X-NUCLEO-IHMXXM1 MOTOR CTRL COMPATIBILITY
PE[14.15] PE[14.15] (10) PC9 D44 (USB) PA1l1 o MORPH R 14
(11) PG10 D49 SMPS_SW (BKIN2)_PE6 BNE T
pPG[6.14 (12) PGS D50 SMPS_V1
= (13) PE6 D59 / D38 PB14 SB37—= o MORPH R 28
PHI0..1 (14) PD10 D64 USB_FS_PWR_EN (H745ZI / H755ZI (BKIN1) PEI5 T
(15) PB14 D65 LED_RED DNE
PB5  SB59 == o MORPH R 29
(DAC) PA4 DNE T
PB13 SB43 =< o MORPH R 30
Z10 CONNECTOR ARDUINO UNO COMPATIBLE (TIM1_CH1N) PE8 DNE T
(USB) PA12 DNE MORPH R 12
VREFP
SBxx to avoid stub of SDMMC & USB signals
IOREF C70 Put the 10 in BOTTOM side
CN8 CN7 100nF
NG, EDMMC PC8 D43 SDMMC_DO 125_A_MCK D16 PC6 12s A, BlID15 SCL PB8 12C_A SCL SB60
{OREH 3 | 4 SDMMC PCO D44  SDMMC_DL/SAI2_EXTCLK (10) 12S_A_SD_ D17 PB15 125 Al 3 [WMID14 SDA PB9 12C_A SDA AGND PCY  DNE DNE PC8
NRST _NRST| 2| ¢ SDMMC PC10 D45 SDMMC_D2 (6)(fitted on H7A3)2S A_CK D18 PB13pNE 125 A o |SaMVREFP PB8 PC6 5V_USB_STLK
3val 3V3 28Ng SDMMC PCI1 D46  SDMMC_D3 12S_A_ WS D19 PB12 125 Al XEgHGND |||. hd PB9 PC5
pvil 5Vl g | 19 SDMMC PC12 D47  SDMMC_CK 12S_B_WS D20 PA15 12S B o |§giD13 SCK PA5 SPI_A_SCK]
I GNDf 34| 7, SDMMC PD2 D48  SDMMC_CMD 12S_B_MCK_ D21 PC7 125 B |, EgiD12 MISO PA6 SPI_A_MISO '|| SB103 PD8
'|| I GNDF 331 74 [10D49 p=<5SB30 PG10 (11) (1)12S_B_SD/SPI_B_MOSI D22 PB5 p=SSB53 5P B125 B 5 |3, [DIL MOSI/PVY SPI_A_MOSITIM_E_PWM1 (1) PAS MORPQ_ 12
VINI VIN 95| 7 10 D50 =<SB31 PGB (12) (7)12S_B_CK/SPI_B_SCK D23 PB3 p=SB49 SPI BI2S B 7 | [D10 CSPWM PDI14SPI_A_CS/TIM_B_PWM3 PAG MORPH_R_14
I SPI_B_NSS_ D24 PAZ SPLE ;7 [§giiD? _PWM PDISTIMER_B_PWM2 —PAT PBI12 )
Socket 8x2_N144_ARD SPI_B_MISO_D25 PB4 SPTE 14 gD —=SB41 PG9 (4) —_PB6 PBI1 =
PC7
A0 PA3 Socket 10x2_N144_ARD p SB57__PB5 (fitted on H745) __PA9 PB2
Al PCO (fitted on H745) A6 PF6 p=SB73 DNF PAT7(fitted on H7A3) _PA8 PB1
A2 PC3 CN9 (fitted on H7A3) A6 PC1 pNE & . AGND VDDA —_PB10 B15
A3 PB1 0 [F7] , [USART PD7 D51 USART_B_SCLK (fitted on H745% A7 _PF10, SB93 |— —_PB4_ ORPH_R_28
A4 PC2 _ —=SB69 AL || j USART PD6 D52 USART B RX (fitted on H7A3) A7 PC AVDD D7 —=SB45 PG12 (3) MORPH R 29 ORPH_R_30
A5 PF11 5 |Og [USART PD5 D53 USART_B_TX AGND D6_PWM —=5B28 PA8 TIMER_A_PWM1 (2) __PB3_ > AGND
> |Ng USART PD4 D54 USART_B_RTS (5) A8 PA2 pNE GND D5 PWM_PE11 TIMER_A_PWM2 —_PAID PC4
9 | 10 USART PD3 D55 USART_B_CTS (fitted on H7A3) ADC_A A6 AD( D4 PE14 —_PA2_ X
I3 1> [GND ||. ADC B A7 AD(Q D3 _PWM_PE13 TIMER_A_PWM3 —_PA3 DNF L
12C_A_SDA D14 ADC _C A8 AD( D2 PG14
I12C_A_SCL D15 QSPI_CS D26 PG6 QSPI D1 _TX PB6 LPUART1 TX ARDIDTTX '|| PE8
(8) COMP1_INP__ D72 PB2 pNg COMP| 14 14 SALA =<SB8S PE2 D56 SALA_MCLK (9) (8) QSPI_CLK__D27 _ PB2 ==SB51 _QSPI DO RX PB7, LPUART1_RX ARD DO _RX PD13 PF10
COMP2_INP_D71__PE9 COMP| jz 75 [SALA PE4 D57 SAILA FS PD12 PE7
(1) 12C_B_SMBA D70 PB5 12CB | 15 15 SALA PE5 D58 SAI_A_SCK PD11 PD14
12C B SCL_D69 PF14 12C B | ;4 59 Al A p—~SB86 PE6 D59 SAI_A_SD(13) '||| GND ;- 4g PWM PE8 D42 TIMER_A_PWMI1N PE10 PD15
I2C_B SDA D68 PFI5 12C B | ,; 5, SAIB PE3 D60 SAI_B_SD QSPI_BK1_103 D28 | PD13 QSPI 1g 5o [TIMER PE7 D41 TIMER_A_ETR PE12 PF14
'I|—I GND| 55 54 SAIB PF8 D61 SAI_B_SCK QSPI_BK1_ 101 D29 PD12 QSPI 57 5, [GND |||. PE14 PE9
|CAN_RXD67 _PD0___CAN 25 26 BALB PF7 D62 SAI_B_MCLK QSPI_BK1_I00 D30 PD11 QSP] 53 54 PWM |I"PE10 D40 TIMER_A_PWM2N PE15 ||.
CAN_TXD66 PDL__CAN | 57 55 [SAIB PF9 D63 SAI_B_FS (9) QSPI_BK1 102 D3LPE2 _p—<SB87 QSPl 5= 5¢ PWM PE12 D39 TIMER_A_PWM3N PE13 PE1L
(15)10_D65___PB14 10 | 5 30 'O _pNE PD10__D64 10 (14) .||| GND 57 5g [[IMER_p—<SB85 PE6_ D38 TIMER_A_BKIN2 (13) %
(fitted on H7A3) TIMER_C_PWM1 D32 PA0 I[ 7=<SB89 PWM 5o 5o TIMER PE15 D37_ TIMER_A_BKIN1 < PF15
Socket 15x2_N144_ARD TIMER_D_PWM1 D33 PBO PWM 37 35 PWM PB10 D36_ TIMER_C_PWM2 PG14 PF11
TIMER_B_ETR D34 PEO_TIMER| 35 54 PWM PB11 D35 TIMER_C_PWM3 '|| PEO
PD10 PG8
Socket 17x2_N144_ARD PG7
e
X
EXTERNAL SMPS SELECTION 3v3_VDD USER LED 1: ARD_D13_LED CN15
Curr=5mA, Lum=25% LD1 'll ||.
VOUTVDD 1 R28 Ve 5
(12)PG8 _ SB34 =< SMPS V1 1V2_VOUTCORE 1V2_MCU il 270R 1oVe GND
(4) PG9 SB35 —— SMPS_EN GREEN
(I1)PG10_SB33 =Y SMPS_SW | DNF DNE
(3) PG12_SB42 —— SMPS_PG hd D13 PA5 DNE R76 Q1 HW2
17K NPN SOT23
PBO SB54 J SNT-100-BK-G
USER LED 2 USER LED 3
Curr=3mA, Lum=26% LD2 = Curr=4mA, Lum=25% LD3 R26
[} | WA |
v @ piliss {3V3_PER v il {3V3_PER
YELLOW o RED
PE1 R74 1 Q2 (15) PB14 R75 1 Qs
NPN SOT23 NPN SOT23
47K Lrr2 47K Lrrs
s100k 2100k
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ETHERNET
only fitted for H745

3V3 PER

L2
600R@100MHz

o 2l 2 U6
VDD_MCU 100nF 100nF 10uF % Vo1 1/oa g cos
— oo | -|||—3 | GND VBUS (>
= e 1102 1103 0—| |—|||
< | < s
w|vlselolx tiss USBLC6-45C6 100nF
ElEEE S oo
~|~|o|D
$s$333 ||| ~ ui7 ~
ggggﬁr UL TD P % TD+ TX+ g TX P . CN14
RMIL TX_EN H>—toil 16 | TxeN Txp 2L TN = 3150 x4 >N 2t
PG13 7 20 | RXP 3
RMITTXD0 —els— 1 Do TXN 22 o P e 6 1 S Rx+
RMII_TXD1 TXD1 RXP 23  rp+ Rx+ i — NC
RXN — cTcT - ® NC
RMII_RXD0 —2 ot si;:m 3R §  RXDOMODED s | ROEN 8 | RD- Rx- ——= I BXN 8 Rx-
RMII_RXDL1 2w ~— RXDLMODEL  LEDUnINT/PME/REGOFF — T L NC
.||| RXER/PHYADO LED2/nINT/nPME/NINTSEL | el | NC
R54 | 37cpS70NF DNR
RMIL_CRS DV —PA7Z R44,,, 38R 11 | RS DV/MODE? RBIAS 24 e “ | EEE gﬂ; | SHL
RMIIEMDE S O] 13 MbC vDDIA —° VDD_MCU - 10 [l
RMII_MDIO MDIO VDD2A & bR - LED(Yellow) A
VDDIO LED(Yellow) K
NRST nRST VDDCR 2 P ﬁ LED(Green) A
RMII_REF_CLK nINT/REFCLKO l l LED(Green) K
| XTAL2 C82 C80 C79 C88 C89 ——C90 SR61  SR60 SR62 KRJ-CB4.2GYZNL
| cglgg XIALZ N ves.gp EP 470pF | wwF | 100nF 100nF | 100nF 1nF 3270R 310K 3270R
I
. LANB742A-CZ-TR d one g
2h < DNF
) ) SHGND )
cst =
.|| I
5.6pF
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USB FS
5v
u18
R59 5 a
R | N E@lr VBUS OK LED 3V3 PER
PD10 (H745Z1-Q) 4| == L3 Curr=5mA, Lum=25%
USB_FS PWR EN R ® EN FAULT s
GND R69
| sTMPs2141sTR 7
GREEN
R64
VDDJ\Acul—Jm— = _ R65 1 T1
S5 75 OVeR PG7 B PN NPN SOT23
VBUS OVRCR LED 3V3 PER U21 lres
Curr=4mA, Lum=25% ESDA7P60-1UIM 310K
LD7
Re8
4 360R
RED o~
= CN13 =
1
USE FS CUN 2 YBS =
co1 USB FS CN P 3 g
i DP o
4 Fn)
47UF 5 8
' GND =
- 6 <
= Shield 9
USB_FS_VBUS EA9 T Shield 2
U19 g o =
PALL === 1 6 9 | e o
USB_FS N > 101 101 —2 o shield B
o~ |||— GND  VBUS EXP >
USB FS.P EALZ 3102 102 -4 L
L —  USB UAB ZX62RD-AB-5P8(30)
US55 PAL0 USBLC6-25C6
a —
ESD protections —
should be near 22
should be | A/ESDALC6V1-1U2
o~

Title: USB -
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VIN/5V PWR

5V PWR SELECTION
U12 LD1117S50TR 5V_VIN JP2 5V
VIN 8 Vin  Vout i —~ 5V_USB_STLK|—TcE
GngTab = 5V_VIN T 30 04
5V_EXT] 50 06
42 41 s
foLJF - (1:OuF 5V_USB_CHGR|—CHER 70 08
Shunt Fitted 1-2
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