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OPEN PLATFORM LICENSE AGREEMENT

The Open Platform License Agreement (“Agreement”) is a binding legal contract between you ("“You")
and STMuicroelectronics 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.

Title: Project overview

Project: NUCLEO 144 H7 LEGACY

Variant: H753ZI

Revision: C-01 | Reference: MB1364

Size: A4 [ Date: 17-DEC-2018 | Sheet: 1 of 9

Lys

life.auamentec




U_Connectors
Connectors.SchDoc

U_MCU_144_10s
MCU_144_10s.SchDoc

PA[0..15] At 1;1 PA[0..15] USB_FS_P
PBI0. 15] o PB[0..15] USB FS N
PC0..15] st PCI0..15] USB_FS VBUS
PD[0..15] — PD[0..15] USB_FS_ID
PE[0.15] -— PE[0.15] USB_FS_OVCR
PF[0..15] —— PF[0..15] USB_FS_PWR_EN
PG[0..15] -——. PG[0.15]
PHI0..1] = PH[0.1]
ARD_D1_TX ARD_D1_TX
ARD_DO_RX ARD_DO_RX
BOOTO BOOTO RMIL_TX_EN
RMII_MDC
NRST NRST — NRST RMII_MDIO
RMII_TXDO
RMII_TXD1
U_ST_LINK_V3E AL R
ST LINK_V3E.SchDoc o et
T_NRST RMII_REF_CLK
T_VCP_TX T_VCP_TX
TVCPRX T_VCP_RX
T_SWDIO SWDIO
T SWCLK SWCLK
T_SWO SWO
T_JTDI T JTDI
STLK MCO STLK_MCO

U_usB
USB.SchDoc

USB_FS P

USB_FS N

USB_FS_VBUS

USB_FS_ID

USB_FS_OVCR

USB_FS_PWR_EN

U_Ethernet
Ethernet.SchDoc

RMII_TX_EN

RMII_MDC

RMII_MDIO

RMII_TXDO

RMII_TXD1

RMII_RXDO

RMII_RXD1

RMII_CRS_DV

RMII_REF_CLK

NRST

U_MCU_144_POWER
MCU_144_POWER.SchDoc

U_Power_Board
Power_Board.SchDoc

NRST

Title: mb1319 Top: hierarchical view

Project: NUCLEO 144 H7 LEGACY

Variant: H753ZI

Revision: C-01

| Reference: MB1364

Size: A4

[ Date: 17-DEC-2018

Lys

.auamentec




MCU 10 CLK and RST

UL4A
MCU_IOs (A,B,C)
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TP4 USB SOF PA8__100 139 PBS_ SNT-100-BKG 1 F—SB68 _ARD D0 RX
® PA8 PBS ARD DO _RX
USE S VBUS,—R60_snn 10K 5B23 PA9 101 | ho Pog 100 PBO  HW3
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SB22 — PAL2 104 73 PBL2 Shunt Fitted
place close to USB _FS_P PAL3 105 | DAL PB12 —7 PB13 P6
the MCU to SWDIO FATI 109 ] PAL3 PB13 —= e RMII_TXD1
avoid stub on SWCLK A PALY PB14 —2—28
CLK lines T _JTDI PAI5 PB15
PCO 26 | oo
RMIl_MDC —SB04—~, PCL 27 | pcy
PC2 28 | ploe o __
PC3 29 | Lo s MCUCLK & RST
RMIT RXDO oSt Pes l 25 NRST
RMII_RXD1 PC5 NRST
FC6 96 | pee I
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PC10 111 | oo ! R340, 10K 1202 o
PC1L 112 143 =
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el peis ! - STLR_MCO >
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= 24 PH1-0SC OUT DNE PHL
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U14B
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PDL__115 42_PEL
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PD3__ 117 2 PE3
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PD4 8 3 PE4
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—PB5 119 | ppg PE5 —+ PES
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MCU PWR SUPPLIES

DAGND
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VDD_MCU
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VDDA u14C
R7 T MCU_PWR
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PC10 PC11
PC12 PD2
3V3_VDD|—WTO ||. 5V_EXT
_ﬂ X
PF7 4
PALS NRsT 1'OREF
PAL4
—
'|| PB7 ||.
PC13
PC14 V Wit
PC15 “PA0
PHO PAL
PHL PA4
VBAT————— AL,
PC2 PCL
PC3 DNF PCO
PD4 PD3
PD5 PG2
PD6 PG3
PD7 PE
'JE DE
I PE
'||| PF PF.
PF| 328
331 3:9
PDO PG1
PGO ||.
PEL PE6
PG9 PG15
PGI12 PG10
- PG13
PO~ PG11
SB81
DNF
CN16
| I
SNT100-BK-G

&
T
=

PA[0.15
PB[0.15
PC[0.15
PD[0.15
PE[0..15
PE[0..15
PG[0.15
PH[0_1

NRST

z
b5]
192}
=

BOOTO

@
o
o]
3
o

Z10 CONNECTOR ARDUINO UNO COMPATIBLE MORPHO CONNECTOR RIGHT SIDE
VREFP SB5 and SB6 to avoid stub of SDMMC signals
SB8 and SB24 to avoid stub on USB signals
IOREF C6pb Put the 10 in BOTTOM side
CN8 CN7 100nF
NG, [SDMMC PC8 D43 SDMMC_DO 125_A_MCK D16 __PC6 12s A JIBllD15 scL PB8 D15 I2C_A_SCL SB42
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aval 3V 2| Ng [SDMMC PCIL D46  SDMMC D3 12S_A WS D19 __PBI12 125 A IN[EMGND |||. PC5
vl 5V g | ;g EDMMC PCI2_D47 SDMMC_CK 12S_B_WS D20 __PAI5 125 B o [MoWDI3 SCK |I"'PA5 D13 SPI_A_SCK <5y UsB sTLk
f GND| 14| 1, FDMMC PD2 D48  SDMMC_CMD 12S_B_MCK D21 __PC7 125 8 ; [§58[D12 MISO PA6_ D12 SPI_A_MISO — 58y -1SB ST pg
'|| & GNDREE 1 1O PG2__D49 IO 12S_B_SD/SPI_B_MOSI D22 __PB5 SPI B12S B 5 [GaMID11 MOSI/PV D11 SPI_A_MOSI/TIM_E_PWM1 —_PA5_ DNE PAL2
VINI VINSSS 12 [0 PG3__D50 IO 125 B CK/SPI_B_SCK D23 _PB3 SB26p—~] SPI BI25 B ¢ |3 D10 CSPWM | PDI4 D10 SPIA CS/TIM_B PWM3 " PA6_ DNE___PALL
f SPI_B_NSS D24 __PA4 SPIH 17 ljgiD9 PWM PDI5 D9 TIMER_B_PWM2 " PAT PB12
Socket 8x2_N144_ARD SPI_B_MISO D25 __PB4 SPIEH 1g fl50HD8 PF3_ D8 IO “PB6_ PB1L
PC7
A0 PA3 Socket 10x2_N144_ARD  { —=SB35 PB5 PA9 PB2
AL__PCO A6 PF12 DNF DNF PAT7 PA8 PBL =
A2 __PC3 CN9 A6 PF4 SB3 ) . AGND VDDA PB10 PB15
A3____PBL AQRI]™, |USART PD7 D51 USART_B_SCLK A7 PFI3 DNF = CN10 PB4 PB14
A4 PC2 —~5SB53 Al 5| ; [USART PD6 D52 USART B RX A7 PF5 SB4: AvDr ™, ~ElID7 PG12 D7 PB5 PBI13
A5_PFIL DNE A2 glog [USART PD5D53  USART B TX A8 PFI14 DNF AGND o |4 D6 PWM_p—~SB28 PEO D6 TIMER_A_PWM1 PB3 AN
A5_PFI0 _ p—<SBE0 | A4 5 |Sg [USART _PD4 D54 USART B RTS A8 PF6_SB54—~ ) CND ;o [@a8ID5 PWM PEIL _ D5 TIMER_A_PWM2 PALO PC4
AZJDIASDARGH | [USART PD3 D55 ~ USART_B_CTS ADC AN A6 ADQ ,nifeg (DA PEL4__ D4 PA2 PF5
AG]/ @15 SCLIEN 15 [GND |||. ADC BIN A7 ADQ o [4oi[D3 PWM_PEL3 D3 TIMER_A_PWM3 PA3 DNF PF4
[2C_A_SDA D14_ PB9 g | ADC CIN_A8 __ADQ ;. |35 D2 PG14 D2
[2C_A_SCL D15__PB8 QSPI.CS D26 _PG6__p=~SB50 o OSPI j5f3, DL TX _ PB6 _ LPUARTL TX AET oL TR .||| PE
COMP1_INP D72_PB2 pe COMP| 1o 14 SALA p==SB67 PE2 D56 SAI_A_MCLK QSPI_CS D26 __PB6_ pne QSPI 1= [§elD0_RX__PB7  LPUARTL RX__>apo-popy ["_pD13 PF10
COMP2_INP D71_PE9 e COMP| 1= 1a SALA PE4_ D57 SALA_FS =0 ] PD12 PE
PF2 D70 12C'B SMBA 12C B ;3 14 SALA PE5_ D58 SAI_A_SCK QSPI_CLK D27 __PB2 p—<SB63 PD11 PD14
PF1 D69 12C B SCL_12C H ;o ,0 SALA _p=—~SB7L PE6_ D59 SALA SD GND 1, 1o PWM PES D42 TIMER_A_PWMIN PE10 PD15
PF D68 12C B SDA _12C B ;) 5, SAIB PE3_ D60 SAI_B_SD QSPI_BK1_l03 D28 _ PD13 QSPl 1o 5o [IMER PE7_ D41 TIMER_A_ETR PEI2 PF14
.||| GND 53 5, SAIB PF8_ D61 SAI_B_SCK QSPI_BK1_l01 D29 __PDI12 QSPl 57 5, [GND |||. PE14 PE
PO 'l D67 CAN RX CAN 52 5o [SAI B PF7_ D62 SAI_B_MCLK QSPI_BK1_I00 D30 __PD11L QSPl 53 54 PWM__] PE1I0 D40 TIMER_A_PWM2N PE15 _ ||.
PDIL D66 CAN_TX CAN 57 ¢ [SAIB PF9_ D63 SAI_B_FS QSPI_BK1_l02 D31 __PE2 QSPl 5 55 PWM PEI2 D39 TIMER_A_PWM3N PE13 PELL
PGO D65 10 19 55 30 1O PGL_ D64 10 CND 57 5g [[IMER _p—=SB/3 PE6_ D38 TIMER A BKIN2 PF13 PF3
TIMER_C_PWM1 D32 _ PAO F==SB75 | PWM 50 5 [TIMER PEI5 D37 TIMER_A_BKIN1 PF12 PF15
Socket 16x2_N144_ARD TIMER_D_PWM1 D33 __PB0 PWM 2 55 PWM PB10 D36 TIMER_C_PWM2 PG4 PF11
TIMER_B_ETR D34 __PEO TIMER| 35 54 PWM PB1L D35 TIMER_C_PWM3 || PEO
PD10 PG8
Socket 17x2_N144_ARD PG7 PG5
s PG4 PG6
DNF
| CN15 |
o ———
ARD_D13_LED USER LED2 LD2 GND
S}agh |3v3_PER Curr=3mA, Lum=26% _ @ R2G\, 4TR 153 peg
- YELLOW ‘sz
SNT-100-BK-G
D13 PAS DNE R73 PEL R 1P
47K 47K sOT23
PBO SB39 $R69 N
$100K
USER LED3 LD3
i {3V3_PER
4 210R 1oV
RED
PB14 R72 1 pQ3
S0T23
47K Lrao
2100k
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ETHERNET

3V3 PER

600R@100MHz

.I ) U16
C78 ——C80 ——cs1 1 [ o1 vos L8 &
100nF | 100nF | 10uF I” 2 cupvaos & I
— —31 o2 103 100nF
USBLC6-45C6
1Rraalrae} LR4s lR75 Lr78 LR77 U7
bS > > >, b b - -
310K510K 10K 49.9R $49.9R 349.9R TD P L[ pr 1xe L16 TX P CN14
S 2lct  cT -8 LL | 1x+
RMIl_TX_EN H>—toil 16 | TxeN Txp 2L e Y = 3 | p. Tx- 1 TXN__ 20 e
PG13 17 20 B i RX_P 3 3
RMIT_TXD0 _—E 13 1 Do XN 22 R P — 6 N R R
RMIL TXDL1 TXD1 RXP 23 S RO+ Rx+ 2L — NC
RXN — et cT - ® NC
RMII_RXD0 —bot Rt 38R S RXDOMODED s RDEN 8 | RD- Rx- ——= I RXN 5 Rx-
RMII_RXDL1 RXDL/MODEL LEDL/nINT/NPME/REGOFF | NC
||I RAZm-10K 10 | RXER/PHYADO LED2/nINT/NPME/NINTSEL —2 KMS-1102NL [rsali R s
R51 3703 75NFDNE
RMII_CRS DV —PAZ Rl 38R 11 | RS DV/MODE2 RBIAS 24 I| | R SHL | g
e a2 o 12K1 | ® @ SH2
RMII_MDC MDC VDDIA
RMIl_MDIO EA2 12 \ipio VDD2A é VDDTMCU 18 LED(Yellow)_A
VDDIO LED(Yellow) K
NRST R SEIE 12 nRST VDDCR & ) ﬁ LED(Green) A
RMII_REF_CLK nINT/REFCLKO LED(Green) K
4| yrals C76 ——C74 ——C73 C83 ——C82 ——C85 lrss lrs7 lrso KRI-CB42GYZNL
77 | EP 470pF | 1uF 100nF 100nF | 100nF 1nF $270R $10K $270R
¢ XTALL/CLKIN VSS_EP g 00 00 00 270R F10K 3270
. L
[ |
||—|5|6 - LAN8742A-CZ-TR ¢ DNF ¢
20 DNF
) ) SHGND )
c75 =
.|| I
5.6pF
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uUSB

USB_FS_OVCR

USB_FS PWR_EN

USB_FS VBUS

USB FS N

USB_FS P

USB_FS _ID

3V3 PER
SR65
$360R
VDD_MCU
LD7 VBUS OVRCR LED
R61 RED  Curr=4mA, Lum=25%
47K ¥
VBUS OK LED 3V3_PER
PG7 Curr=bmA, Lum=25%
e LD8
R66
VDD_MCU
5V
R56 uis ° e L
47K 5 [N our LL = 4K SO
PD10 4| = 3 u21 SR63 o
O EN FAULT ESDA7P60-1UIM  $10K
GND
o~
STMPS2141STR N
= = CN13 =
- vBUS
ca4 3] oM g
1 2 o
4.7uF 51 o e
. GND o
= 6 <
= i <]
oxs 7 Shield S
Shield
" ] u19 ] g Shield i‘
> 101 101 —2 o Shield )
PAL2 o~ -|||—3  GND  VBUS < EXP 2
10_2 102 =
PA10 )

USBLC6-2SC6

A
ESD protections
should be near
connector

1

u22
N ESDALC6V1-1U2

'IH 2 |

USB uAB ZX62RD-AB-5P8(30)
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VIN/5V PWR

5V PWR SELECTION

U12 LD1117S50TR 5V_VIN
VIN 3 | Vin  Vout i
GndTab 5V_VIN
C42 C41
10uF - 10uF JP2 Y
| 1 | 5V_USB_STLK \S/TIhK 1 o T
= = = 5V_VIN EXT 30 04
5V_EXT CHGR 50 O6 R12
5V_USB_CHGR 70 08 520R
Shunt Fitted 1-2
3V3 PWR
SNT-100-BK-G 5V_EXT from Morpho connector
IDD Measurement HW12 5V_USB_CHGR used as Charger mode SNT-100-BK-G LD5
HW4 GREEN
5V U1l ST1LO5CPU33R 3.3V 1.3A 3Vv3 P4 3Vv3_VDD W™
6 [y VO zst SB2 =N g IDD Y%
R25 1 e Tr1 Shunt Fitted =
3Vv3
3v3 SB1 3V3 _PER
Iz T
1V8 PWR
1v8 VDD
Vout=1.22*(1+R1/R2)
U13
3v3_vDD} SB6 =N o o 6 v
R30
10K ) e
C43 z
4.7uF C44
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STLINK_MCU ST-LINK POWER
DFU CONNECTOR B | A - S 3V3_STLK =
‘ Connector must be on the border of the PCB The routing of the tracks must be done on continuit - S|o|~|w|e -
from ST-LINK to 22ohm resistors and from Y8 |7H [ [T [T (0] (O] (O] (O]
DNF resistors to Target MCU to avoid stub noises and N10 H6
EMC approach. (22ohm resistors must be very close G13 VDD $ DB DB DD NDNVSS 7
to STDC14) 5z VDD >>3>>3>3>3>Vss —=
3V3_STLK|—| A a1 VDD VSS —pe
&3~ VDD VSS 75
'|||— STLK_SWDIO __ A15 R3 Ng | VDD VES |
HSE CLK STLINK STLK SWCLK __A14 | SILK_SWDIO/PALS T_SW_DIRPA7 —75X 1 gwpio In level shifter 1V8/3V3 N9 | VDD V&S |
STLK_SWCLK/PA14 T_SWDIO_IN/PH7 : VDD VSS
T SWDIO OUT/PE9 L2 T _SWDIOa level shifter 1V8/3V3 J13 VDD VSS J8
3V3_STLK X1 USB DEV_HS N _R14 = — MI1__ T _SWCLKa R11,, 22R T SWCLK H13 19
T 4 3 R21,, 100R USE DEV HS P_Ris | USB_DEV_HS N/PB14 T_SWCLK/PHE —575—Fswoa Tevel shifter TVB/3V3 IESWETLS cs | VDD VSS g
VDD OUT —Mv—‘ USB_DEV_HS_P/PB15 T_SWO/PD2 & VDD VSS —=
R24 . VDD VSS
w—2L 1 EN  GND 2 Si 0SC_IN/PHO STLK_VCP_RX/PG9 %0 gt? xgg RX level shifter 1V8/3v3 f3 2R T VeP RX J';g VDD VSS g
10K <——=— 0SC_OUT/PH1 STLK_VCP_TX/PG14 T _VCP_RX VDD VSS
NZ2520SH 25MHz €9 | o ves K9
= 2l
el = 3L NRsT GNDDetect/pG5 —13 GNDDetedt I R % - Java_PER RL VDDA vss —K10
T_VCC AIN/PAO e’ ||- VREF+ VSS
100nF D6 R4 T PWR_EXT o RI5\ 2K7 | | C D5
-|| 1 BOOTO T_PWR EXT/PBL —p= TAPWRIEN BTN sV T VBAT VSS —=
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