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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 VDD
UL4A USER BUTTON
MCU_IOs (A,B,C) -
(fitted on H745) USRBUTPAO 37 | .. | 49 PBO USER
RMII_REF_CLK DNF g Eﬁg R Egg 20 525 afe
RMII_MDIO DNF PAZ 39 | ppy pB2 oL PB2 L
(fiited on H745)_PA3___40 130 PB3 p—~SBSO %
PAG 43 | A3 PB3 T —FBa SWO oL =
‘ PAS a4 | Poe 132 pes 5 T_VCP_TX B1 =
(ftted on H745) _PA6 45 | "o PS> 133 PB6  USARTL TX [ F—SBIL_ARD DI TX ol 2
PAT 46 34 PB/__USARTL RX —=5B9% _ARD D0 RX HW9
CRMITCRS BV DAF
RMILCRS DV ~Gyrpa, USB SOF / MICOLPAS 97| Ph? Poy 136 pBo 1 SNE T VCP RX PC13 SB8? B i .
USB ES VBUS—R63 e 10K SB2L PAG 08 | S Pos [137__PBY R77 ... 330R . WAKEUP KEY
W SB29 PALO 99 66 PBL0 PAO pnE T 1 BLUE HAT
USB_FS_ID S 0 3% pA10 pe10 ¢ 2210 &
s USB P N Sear o~ PALZ 101 | pis PRIl 72 pBL2 (fitted on H745) R67 =
SB should be USB_FS_P A L PAL pR12 L2 B Lo 200K u2s
place close to SWDIO AL L PAI3 P13 —3—FB13 pNE RMII_TXD1 = T 100nF &2
the MCU to SWCLK PAT 105 PAl4 PB14 — PRl Place capacitor S
Evlf)ll(dlfrt]ub on T JTDI PA15 PB15 close to MCU pad : <D(
es (fitted on H745) __PCO_ 28 | ﬂllll
RMIT_MDC DNF Pl 2 b !
(fitted on H745) _PC3 31| oG MU CLK & RST
P
RMII_RXDO DNF e i 27 NRST RESEEnc NRST
RMII_RXDL e on bi745)Pco 03 ] <P NS NRST 1
PCT__94 | 100
PC8 95 | 135 S RESET
hes—oe ] P BOOTO % T, BOOTO - 3o
PcI0 109 | P R37\\ 10K 100 o an u20 [ )3 I
PCLL 110 142 U =66 & 5 B2
Pl 0 pen PDR_ON s %8 5
pciz 9] Pel2 BWE %l' n g 2
05C32_IN R41 ., OR_PCI4MCU | " Ci3-WKUP2 25 PHO-MCY p—SB72 IARED a0
I:)v;:;vi: 10 PHO-OSC_IN — STLK_MCO capacitor o~ <|m
PC14 —51— PC14-0SC32_IN PHO close to
0sC32 OUT ReZ,, OR_PCIEWCU PH1.08C_OUT |28 PHI-MC DNE osc N e HW1L
PC15 DNF 1 PC15-0SC32_OUT g“g —T—:
Exlusivity table : (Function1) OR (Function 2) STM32H7A3ZIT6QU Zill ) BLACK HAT
/0 ARDUINO/ZIO  OTHER
® PA8 D6 USB_SOF / MCOL1 U14B
®) PA2 A8 RMII_MDIO MCU_IOs (D,EF.G) EXTERNAL HSE CLK 0SC_IN he I
®) PB13 D18 RMII_TXD1 PDO 112 | oo pEQ 138 PEO (OPTIONAL : not fitted by default)
% PB3 D23 SWO PDI_113 | D0 PEO 130 pEl =
14)  PDI0 D64 USB_FS_PWR_EN PD2 114 1 pE2
ORICS SERES | PD2 PE2
(15 PB4 D65 LED RED PD3 115 | rDa PE2 7 pes
PD4 116 | poo PES 3 pes 25MHz [ =5, -
PD8 SB103— PD5 117 | pog PEd [ames
ARD DI TX PD6 120 5 PE PAJ0_15
ARD D1 TX " T'png | |
ARODIIX T VCp T SBib~ PD7 121 | oo PES 57 _per E e il
T P T VCP RX__SB17, USARTITX 76| por Per [58_pes Pol0-3l —PCT0 TS =
ARD_DO_RX @DNF USART3 RX____77 59 PED =T 0sc_ouT
ARD_D0_RX PD9 PE9 z PD[0..15] e DNF I
PDY SB10 PDI0_ 78 60 _PEL0 Co1t
—PD9  SBloqmmy | o0 8 poio PEL0 20 —FEX PE[0. 15] it
e Po1L PELl 2 —TE1 PF[6. 11] mmpiiely
| PDI12 PE12 z PFLL4..15] i
USB_FS PWR_EN — PDI3 83 | ;D12 Pe1? 63 pEL3 PO, 141 g Tl
(fitted on FI745) (1) PD14 84 | POIS PES o4 pEw PHIe1s -1 EXTERNAL LSE CLK 05C32_IN he I
PDI5 85 | hoie P [ _PEIS z
t C77 and C78 value can change based on the STN132
PF6 20 86 PG6 32K —X3
PE7__ 21| £ro P8 (87 _PG7_— SB100 S5 S OveR L_INXs2155A 32.768KHz
PFE. P
Fe—55] P8 PGS |57 s
USB FS PWR ER—_USB_FS P(\fl:/t,;{edEoﬁ :7?31) P~ P02l g, po10 (123 PG10 (fitted on H745) 0sC32 OUT Bl I
PF11 PGLl —j5e—Fa1s DNF RMII_TX_EN
PG12
PF14_ 53 26 PGL3
| . P -
PFI5__ 54 | Egg Egii 27_PG14 Tfitted on H745) < RMIL_TXDO Title: MCU 144 1705
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MCU PWR SUPPLIES

SMPS MCU Supply Config

Supply Config 1 : LDO only (SMPS OFF, LDO ON)

VEBSD 4,
2x2.2uF
IDD Measurement - ;
VDD VDD MCU ul4c Disconnect 3V3_SMPS_IN from 3V3_MCU DNF ] instead of
Jpa Connect 3V3_SMPS_IN to GND L 2x100nF
IDD HW12 VDD_MCU MCU_PWR VDD_MCU VDD_LDO —
I_—-—-I T 71 69 Connect VDD_SMPS_IND_OUT to GND _—I— VDD SMPS IN near
Shunt Fitted ﬁ Tos ] VDD_1 VSS_1 —o7 Connect VDD_LDO to 3V3_MCU DNF = = VCAP
= VDD_2 VSS 2 5 2 X 2.2uF near VCAP plans/pins DNF 1 pins / plan
o VDD_3 Vss3 = —
55— VDD_4 VSS 4 —= =
VDD_5 VSS_5
42 ypp_7 vss_7 4L
56 — T 55 Supply Config 2 : Internal SMPS only (SMPS ON, LDO OFF)
VDD_10 VSS_10 :
79 VDD 15 VSS 13 141 Default config
1297 e g ves 15 |80 [Connect VDD_SMPS_IN to VDD_MCU VAR R35 YR
144 VDD 2 . 118 Connect VDD_SMPS_IND_OUT to VCAP1/2/3 OR
92 29 VSS_24 128
= VDD_30 VSS_27 ) A
VDD_33 xgg—gg 6 VDD_SMPS_OUT VDD_SMPS_IND_OUT 1V2_MCU VCAP |
- VDD MCU L1 i
VDD_SMPS_IN 12 VSR so2 VDD_SMPS_IN SB79%— SB75—<
VDD_SMPS_OUT T VLXSD aa - 1 AN, A2 = cse_fcs
VFBSD VFBSD VSSSD 1 Cin c64 c75 Q/eékp
= a 220pF 10uF g 00nF [100nF
68 I iy ——C68 ——=C65 cfilt Eout [P I
VCAP o5 VCAPL VDDSD to0F T 100 == =
a5 VCAP2 pin — T 7
. VCAP3 - = cfilt & L cout -
- VSSSD - near near L
VDD_LDO 1Sg 1 VDDLDO_1 VLXSD ez MCSLEJJ AP
43— VDDLDO 2 e e
. VDDLDO_3
3v3l_SBI8 % | \ppso_uss Supply Config 3 : SMPS & LDO cascaded (SMPS & LDO ON) oD 10O co1
VDD_MCU aval—SB19 9 | \pp33 UsB 1 Compared to config 2 : Vipl) [Le D YIFERD 5
= o Disconnect VDD_SMPS_IND_OUT from VCAP
SB32 119 Connect VDD_SMPS_IND_OUT to VDD_LDO a 100nF
VDDA MBLIMEL MRREMMCEL Add 2x100nF near VDDLDO pins/plans 2x100nF near 53
R40 T Add 2x2.2uF near VCAP pins/plans (see config 1) VDDLDO pins / plan
I or | 100nF —
SR39
DNF DNF S0R 36 | vppa VIR
Supply Config 5 : external SMPS
1 35
== == 3377, WRAR? Disconnect 1V2_MCU from VDD_SMPS_IND_OUT
VDD_McU| SB83 < 8 VBAT Connect 1V2_MCU to 1V2_VOUTCORE (Connectors page)
VBATlJ "NV
STM32H7A3Z1T6QU AGND
MCU DECAPS a
Ceramic capacitor (Low ESR, ESR<lohm) capa near VDDA VREFP
balls
VDD_MCU VBAT
——C72 J~C73 ——C69 J~C7l
1uF 100nF 1uF 100nF
——C67 ——=C59 ——=C52 ——=C55 ——C49 ——C47 ——C46 ——C56 ——C57 ——C50 C48 C63
4.7uF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 1uF
C0603
1 AGND AGND
B B Title: MCU 144 POWER
.||| SB6l = AGND PI’O]_ECIZ. Nucleo144 H7 SMPS with STLINK V3
| Variant: H7A3ZIQ
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EXTENSION CONNECTORS, MCU INTERFACES
PA0.15] PAJQ..15 Exlusivity table : (Functionl) OR (Function 2)
PB[0.15 70 ARDUINO/ZIO  OTHER
RE|0LS o) PBS D11/D22/ D70
IOREF PC[0..15 6 PA8 D6 USB_SOF / MCOL1
(P[0 15 el @) PG12 D7 SMPS_PG
PD[0..15 @ PG D8 SMPS_EN
aval — ADl(0.1 ) PA2 A8 RMII_MDIO (H745Z1 / H755Z1)
MORPHO CONNECTOR LEFT SIDE l ST o mbELLS ©) PBIZ D18 RMII_TXD1 (H745Z1 / H755Z1) MORPHO CONNECTOR RIGHT SIDE
SBlA— > o] PB3 D23 SWO
vDDJ
S T emREISL —NRST > NRST Egg PRz D21/D72 FOR X-NUCLEO-IHMXXM1 MOTOR CTRL COMPATIBILITY
PE[14.15 (10) PCO D44 (USB) PALL ONE MORPH R 14
BRI 55070 BOOTO (1)  PGl0 D49 SMPS_SW (BKIN2) PE6 DONE t
T O (12)  PG8 D50 SMPS_V1
z (13)  PE6  D59/D38 PBl4 _ SB37p— MORPH R 28
PHI0..1 (14)  PDI0 D64 USB_FS_PWR_EN (H745Z1 / H755ZI (BKIN1) PEL5 NE 1
Eh| O (15)  PB14 D65 LED_RED
PB5  SBSY MORPH R 29
(DACT PA4 SHE )
PBI3 SB43 p— MORPH_R_30
Z10 CONNECTOR ARDUINO UNO COMPATIBLE (TIM1_CH1N) PES SHE )
(USB) PAL2 BNE MORPH R 12
VREFP
SBxx to avoid stub
Put the 10 in BOTTOM side IOREF c70 Put the 10 in BOTTOM side  of SOMMC &
CN8 CN7 100nF USB signals
NI, [SDMMC PC8 D43 SDMMC_DO 12S_A_MCK D16 PC6 125 A, IS ScL PB8 12C A SCL SB6O
PC10 PCil 1OREH 3| 2 SDMVC PCO D44  SDMMC_DI/SAI2_EXTCLK (10) 1S A SD_Di7 PBIS 125 A 3 WElo1Z SDA PB9 12C A SDA AGND PCO  pumsBY oNE__ PCB
PCL D2 NRST _NRST| g8l ¢ SDMNMC PCI0_D45 SDMMC_D2 (6)(fitted on H7A3}2S A_CK DIB PBI3—~SB8 125 Al g |g [VREFP PEB Bt
VDD sV ExT sval 33 98| S0 SOMIMIC PCI1_D46  SDMMC_D3 12S_A WS D19 PE1D 125 A 2 EIGND |||. | PBY PC5 5V USB STLK
BOOTO T vl 5Vlg | ;5 SDMNC PCI2 D47  SDMMC_CK 12S_B WS D20 PALS 256 ¢ GlDT3 SCK PAS SPI_A_SCK| ~
—Pr6 = l GNDl 39| 19 [SDMMC PDZ D48  SDMMC_CMD 12S_B_MCK D21 pC7 1256 3, flsoWD12 MISO PAG SPI A MISO n P8
PE7 X (OREF 'I|| Jongial 15 [0 D49 5830 PGi0 (1) (1)125_B_SD/SP| B_MOSI D22 PB pjSB53SPI B125 B 13 |4 [DLL MOSIPW, SPI_A_MOSITIM_E_PWML (1) —PAS ORPH_R_12
PAL3 NRST vinil VIN 32| 1¢ [0 D50 pmiSB31 PGB (12) (7) 12S_B_CKISPI_B_SCK__D23 PB3 p=ySB49 SPI B12S B 13 |q@ [DL0 CS/PWMI | PDIASPI_A_CS/TIM_B_PWM3 “PAG ORPH R_14
PAL4 ' SPI_B_NSS_D24 PAd P g DY _PWM PDI5TIMER_B_PWM?2 “PA7 PBL2
PALS ggs Socket 8x2_N144_ARD SPIB_MISO D25 BEY SPI B g ;g D8 —SB4L_PGY (4) ~PB6 PBIL _ =
PCT
-|||—_DB7 ||. A0 PA3 ) Socket 10x2_N144_ARD DNE PB5 (fitted on H745) __PA9 PB2
EE VIN AL__PCO g'“eﬁ on H745§A6 PF6 \5E —SB56 _PA7(fitted on H7A3) “PAS PBI
PC14 = A2 PC3 CNg itted on H7A3) A6 PCL p—qSB70 AGND VDDA PB10 PB5
PC15 “PAD A3 PBL 0 Fg] , lUSART PD7 D51 USART_B_SCLK (iitted on H745) A7 PFI0 pye = PB4 MORPH_R_28
BHO PAL A4 PCT ——3B69 AT |5 | 5 DSART PD6 D52 USART BRX (fitted on H7A3) A7 PC5 pSB AVDD| b7 —SB45 _ PG12 (3) MORPH R 29 MORPH_R_30
PHL PA A5 PFLL SB40 A7 g8 ¢ [USART PD5 D53 USART B_TX AGND D6 _PWM —SB28_PA8 TIMER_A_PWM1 (2) FB3 AGND
PBO A3 ] 2|8 USART PD4_ D54 USART B RTS (5) A8 PA2 p—SBT8 GND D5 PWM__PELL TIMER_A_PWM?2 PALO pCa
LB P2 e AZ] D14 SDA ; 1?) USART _PD3__ D55 USART B_CTS (fitted on H7A3) ADC AN A6 AD(] D4 PEL4 PA? 2
FC3 DNF e A5 Q15 SCIIM 1 [GND |||. ADC BN A7 __AD( D3 _PWM PEL TIMER_A_PWM3 PA3 DNF %
I2C_A_SDA D14 PBY pyE ADC C IN_A8 ___AD( D2 PG4
PD4 PD3 12C_A_SCL D15 _PBS e QSPI_CS D26 PG6___ OSPI DL_TX___PB6 _ LPUARTL TX  soo i1y -I|| PE
PD5 < (8) COMPIINP_D72 PB2 pp " COMP| ;5 1, SALA p==SBB8 PE2 D56 SAIA_MCLK (9) (8) QSPI_CLK__ D27 _PB? p—~SB5L_0SPI D0_RX___PB7 __LPUARTL RX__o-pRo-Do-TX [ _PD13 PEL0
PD6 COMP2_INP D7L_PE9 COMF 1o jg SAIA PE4 D57 SALA FS PDL2 PE
= gi @ 'ZC‘B‘ShszcAB DS?LPBSGBNFPFM Do U7 18 AR y/—\|SBF£;|(§5 BI?(? géil)_g_A?iKSD(B) | GND PWM PES D42 TIMER_A_PWMIN 3313 ;gig
| 3 PE 12C_B'SDA_ D68 _PFI5 12C B 50 59 SAIB PE3 D60 SALB SD QSPI_BK1_ 103 D28 I|| PDI3 _QSPl ;¢ 20 TIVER __PE7 DAL TIMER_A ETR PEL2 PEL4
V: 'IF GND| 53 22 [SATB PF8 D61 SALB_SCK QSPLBK1_I01 D29 PDI2 _ QSPl 22 50 [GND |||. PEL4 PEO
% “brs [CAN_RXD67 _PD0__CAN | 2o 24 SAIB PF7 D62 SALB_MCLK QSPITBK1 100 D30 PDIL QoI o3 55 PWM__I'PE10 D40 TIMER_A_PWM2N PELS I
PDL PFO CAN_TXD66 _PDIT__CAN | 52 50 SAIB PFO D63 SAL B FS (9) QSPI_BK1_102 D31PEZ _p=SBBT OSPl a9 54 EVM PE1? D39 TIMER A PWM3N PEL3 PELL
DO »; (15)10_D65_PBIZ 10 | 50 a3 [0 _p—=5B99 PDI0_D64 IO (14) .||| GND 5> 5o [TIVER _p=~SBB5 PE6 D38 TIMER A BKIN2 (13) v
v I (fitted on H7A3) TIMER_C_PwM1_D32 PA0 "I =<SB89 Pwij 57 38 TIVER  PETs D37 TIMER_A BKINL 8 “PF15
_PEL PES Socket 15x2_N144_ARD TIMER D_PWMI D33 PO PWM 22 30 [PWM PBI0___ D36 TIMER C_PWM2 PG4 PFLL
~PGY TIMER B_ETR D34 PEQ_TIMER| 33 32 PWM PBIL D35 TIMER C_PWM3 i PEO
—poL2 PG10 D10 PG8
V) PG13 Socket 17x2_N144_ARD PG7
PD9 PG11 % >§Ge
NG EXTERNAL SMPS SELECTION 3v3 USERLED 1:ARD_D13_LED - NS
'|| £ ||' VOUTVDD Y 1 R28 13v3 '|| £ ||'
GND (12)PG8  SB34 p—~ _ SMPS V1 1V2 VOUTCORE  1V2 MCU &l e ! GND
(4] PGI _SB3%b —~ __SMPS EN - GREEN
117 PGI0_SB33 _—— __SMPS SW | DNF
DNF
HW1 (3) PG12_SB42 p—~ __ SMPS PG D13 PA5 R76 1 Q1 HW2
DNF
PN Ra NPN SOT23
PBO_ SBS4 R7L
= $100K
USER LED 2 USER LED 3
Curr=3mA, Lum=26% LD2 Curr=4mA, Lum=25% LD3
I R27 lav3 .. R26 lav3
il 470R ! W 360R !
- YELLOW - RED
PE1 R74 1 Q2 (15) PB14 R75 1 Q3
i Ra NPN SOT23 PN Ra NPN SOT23
Lr72 r73
2100k 2100k
Title: Connectors
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ETHERNET
only fitted for H745

VDD
DNFADNFADNF
RMIT TX_EN Egié
RMIT TXD0 —os—
RMII_TXDL1
RMII_RXDO B onF
RMII_RXDL1 DNF
-|||— DNF
RMII_CRS DV —FPAL DNF
RMil_MDC = 5
RMII_MDIO
NRST DNF
RMIl_REF CLK —AL _“OpnE
-|||— DNF DNF —l_
=
DNF
_L_

-”P— DNF

3v3
DNF
l —e
DNF DNF DNE
I | DNF
= +— DNF —{h
DNFNFNINF
‘ TD P == TX_P
. | TD_N = TX_N
I fD P DNE o _,L
| RD_N A= RX NI
[ [ —1
| | DNFDNF DNFDNF
DNF Bl —|||' F
VDD
——
[ | [ 1 _
DNF DNF DNF DNE DNE DNF p&R8L pRR%0 pRR
DNF { l |
DNF
_ pr— _L_
) ) SHGND .

DNF

Title: Ethernet PHY with RJ45 connector

Project: Nucleo144 H7 SMPS with STLINK V3
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USB FS

USB_FS PWR_EN

(OFF : open drain)
(ON: 0)

USB_FS OVCR

USB_FS_VBUS

USB_FS_N

USB_FS P

USB_FS ID

5V
u18
R59 5
VIR | INouT VBUS OK LED
PD10 (H745ZI1-Q) 4 | = Curr=5mA, Lum=25%
PF10 (H7A3ZIQ) AN Z0Gy LD8
GND R69
o| STMPS2141STR v g
GREEN
R64 ™
VORI % = RGS Ly n
PG7 B 41K Na NPNSOT23
VBUS OVRCR LED 3v3 u21 SR66 N
Curr=4mA, Lum=25% ESDA7P60-1UIM 10K
LD7
368
4 360R
RED o N
= CN13 =
1
USB FS CN'N 7 BB =
c91 USB FS CN P 3 b
i DP o
4 @
4.7uF | 2 g
’ GND o
PA9 - 7 Sh!eld g
Shield =
PALL == e 6 & Shield >
>— 101 101 —2 75— Shield %
PAL? —~ -|||—3‘ GND  VBUS EXP =
102 ez "= USB uAB ZX62RD-AB-5P8(30)
PA10 USBLC6-25C6
a -
ESD protections
should be near 022
T L A/[ESDALCBV1-1U2
N

3Vv3

Title: USB
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VIN /5V PWR 5V PWR SELECTION
JP2 §|\1
STLK A 5V
U12 LD1117S50TR 5V_VIN S IUEE SR VIN N 4
g 5 T 5V_VIN T 30 O4
VIN L Vin - Vout 2 5V_EXT 50 06
= R12
ondTab —— SV_IN 5V_USB_CHGRI—CHER 70 08 o
ca2 . ca1 Shunt Fitted 1-2
10uF 10uF
5V_EXT from Morpho connector
= = = 5V_USB_CHGR used as Charger mode LD5
HW4 GREEN
M
SNT-100-BK-G =
3V3 PWR 3V3/1V8 SELECTION
5V U1l ST1LO5CPU33R 3.3V 1.3A 3v3 JP5
I 51 vi Vo ¢ SB2 3v3 DR
R25 VO_SENSE
" L1 ENn s s A TP1 1v8 LWL
—L a0 z z N\ —< T a7 Shunt Fitted 1-2 '
4.7uF ——C38
100nF
DNF
Nl &l VOUTVDDb———
1 EXTERNAL SMPS SELECTION
1V8 PWR
3v3 1v8
SB6
Vout=1.22*(1+R1/R2 TP2
SR30 o 6 ) o
310K U13 ST1LOS5BPUR K
||I c43 H 4.7uF 6 [y G |3 I SB7
L EN vo 4
o o I
5 R31,,, 27K
L 6 O ADJ M
100nF R2 ——C45
i SR32 4.7uF
356K
Title: MAIN POWER 5V /3V371V8
Project: Nucleo144 H7 SMPS with STLINK V3
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Revision: D-01

| Reference: MB1363

| Sheet: 8 of 9

Size: A4 [ Date: 24-OCT-19

7

ife.augmented




STLINK_MCU ST-LINK POWER
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	Pins
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	Pins
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	Pins
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	Pins
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	Pins
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	Pins
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