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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”), acompany 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 I0s

UIA
MCU_IOs (A,B.C)
HARNESS AT 5] A0 PO S —er
DBGIN PAZ 35| {0 re, 28 P2
MCO —DBGIN.MCO PAZ 36 | {n P<2 [29pc3
SIS DBGIN SWDIO PAL3 PAI 39 | 3
SEGT ol —DBGINSWO PB3 PAS 40| Phd
srvel© DBGIN.SWCIK PAL PAG 41| Pho pcs % PCo
LK DBGINJTDI PALS PA7 47 | P Pee [or_—pcr
ver B —DBGIN.VCP TX PAQ PAS_ 100 | Pt Pl 98 _pcs
vePIX DBGIN.VCP RX PAL0 PAO  SB30p—~  DBGINVCPTX 101 pad P8 w0 pco
8 PAID _ SBJ6—~  DBGINVCP RX 102 | pad oocd I peI0
PAIL __ SB2b— __USB HS N 103 | P10 Pel0 Mi12 o
TRACE PALZ __SB23—~ __USB HS P 104 AT ey [ pcw
PE. P, )
CLK —EE A3 SBAi N DBOINSWDO & pa13(TMSISWDIO)  pc13 ——FPCLd
D0 —EE ey S e L 1 PAL4(JTCKISWCLK)
TRACE D1 —EE AT : PAL5 (JTDI)
D2 —5E
D3 —E Egg ji PBO  PC14-OSC32_IN (PC14) ‘%
A PBL PCI5-0SC32_OUT (PCls) ——03C32 OUT
5 ee2
PR3 SBUZ— DBGINSWO T3 pog srnommraceswo)
PB5 134 | PB4(NJTRST) 23 0SC_IN
PB6 135 | B2 PHO-OSC_IN (PHO0) —,—5sc quT
Po 1% P86 PH1-0SC_OUT (PH1) 24 OSC O
| pB7
PB8  SB27z— _ FDCANRX 138 25 NRST
. PB9  SB28—— _ FDCANTX 130 | £B8 NSRS |
Peripherals SB6l=N rARD LED PB0 % eB10 PH3-BOOTO (PH3) —=3 PH3-BOOTO
LEDL e PEL2 | PBIL
LED2 —pER 28 T pe13
LED3 B T peus
Lot _PCIS PBI5
STM32U3C5ZIT6Q 32.768 kHz LSE
FDCAN u1B DNF i
% _FDCANTX PBY MCU_IOs (D,EF,6) 05C32_IN l_Rl _OR o C38 ||L5pF |||.
FDCAN.RX PB8 PDO 114 | 10 PFO A Il
LDEAI STgé FDCAN.STBY PD7 PDI 115 | Eg(l’ FF’,FF? 11 PFL é:z !
PD2 116 | pos PR 2P 2.768KHz
PD3__ 117 | 13~ PF3 0SC32 OUT o R2 .., OR I ca5 q|ispE |
PD4 118 | P03 PF3 14 pra e Il ||'
PD5 119 | "4 PF4 —15 prs PC15 !
PD6 122 | poo Pre 18 pro DNF
PD7 __ SB42— _ FDCAN.STBY 23| oo PRe (19 PEv
PDB 77| Lo PEl 20 prs — DBGIN.MCO
PD9 78 | "o Prs a1 pro 16MHz HSE
P E
D10 79| oo, oo 22 _PFI0 sB3 PHO
b0 | 079 Pro a6 _pFLl HSE
PA[0.15 47 PF
PA0.15 tD1z 8L ppn2 pr12 L —FELZ OSCIN_ ¢ "ipnr * oNF-—e(I
g e = T
< T Rl Rl PDI5 86 52 PFI5
— E | PDI5 PF15 | =
- S0 15T b Sl0S PEO 140 | oo bGo |53 PGO
TN 15 PEL_141 | [ Pe0 [ _pol
SO o7 bHI010 PE2_ 11 /20 P 87 P2
PE[0.15 z
PE[0.15 & pe3 58 PO OSC OUT o Ripnr ® DNF I
PEs 4| PE4 PG4 50 PGs —~_SB4 PHL
BUS DETL_PF12 PE6 5 e Pos o1 _pco
PE7 55 | 00 Poe o2 _pG7
PF!
USB_HS N ST PEg PGy ol FS3
P00 pew PG10
E PELL
NRST PEL2 62 2% PG12
[CNRST  f——— E -
NEST PETT 63 EE% F;gﬁ 37 PGL3 Titler MCU 10s
PEId_64 | priy oLy (128 _Pold Project NUCLEO-U3C5ZIQ
PEIS 65| pei Pols (131 pels Variant. U3C521Q
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MCU POWER SUPPLY

UlC
Operating range: 1V71<VDD<3V6 MCU_PWR
Operating range: 1V08<VDDI02<3V6(only for 10 PG[2:15]) 1 73 72
Operating range: 1V65<VBAT<3V6 MRCEMCU) 108 | VOO ng 107
Operating range: 1V58(COMPs)/1V6(DACs,0PAMP)/1V62(ADCs)/1V8(VREFBUF)<VDDA<3V6 144 | o8 ves | 143
Operating range: 1V58<VREF<3V6(depend of VDDA) 38 VDD VSS 37
Operating range: 1V71<VDDSMPS<3V6 17 16
VDD VSS
49 | vbp vss 28
Operating range: 3V0<VDDUSB<3V6 59 58
VDD VSS
84 83
o | UED VSS o0
VDD VSS
|——— DNF
VDD_M2—agg— 221 ] VDDIO2: PG[2-15] o 95 9%
VDD_MCU I T30 VDDIO2 VSS 129
3Vv3 DNF VDDIO2 t VDDIO2 VSS
vDD_McUp—SB20 ® 6 | vBar
VBATIJ
vDD_McU —SB%6 = PR ® 32 vppa vssa 0
3v3 DNE —1 T VDDA|—T
SB58 = a 31 VREFP
[ ¢
3v3l SB21 p— 3V3only \ARERP - 106 VDDUSB AGND
3l
VDD_USB|—‘I
VDD_MCU p—B%0 7~ ® 59 | vppsmps vsssmps —22 “|
VDDSMP57C|N|—T
| ° o 68
-||I DNFE VLXSMPS
L1 VIX— 71
5 VDD11
22uH V117COUT|—;7‘ VDD11
LQOM21PN2R2MGH STM32U3C5ZIT6Q
VDDSMPS_CIN V11_COUT V11_COUuT IDD Measurement
SNT-100-BK-G
IDD
JP5
I Iewal | HWS5 '
C80 DNE c78 c76 c79 c23 C20 VOD} © O 1vDD_McU
10uF 100nF 100nF 2.2uF 100nF 2.2uF Header 2x1
Used to give access to VDD MCU consumption only
MCU DECAPS
Ceramic capacitor (Low ESR, ESR<1ohm)
VDD_MCU VDD_MCU VDDIO2 VDDA VREFP VDD _USB VBAT
:|;CSS C60 Cc21 C25 Cca7 C68 C64 C61 C63 ——C35 :|;C33
10uF 100nF 4.7uF 100nF 100nF 1uF 100nF 1uF 100nF 100nF 100nF
. . AGND AGND . .

Title: STM32 microcontroller power
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CONNECTORS PA[0..15 PE[0.15 COLOR LEGEND
EA0MS EEIOMS MORPHO SPECIFICATION
ARDUINO SPECIFICATION
PB[0..15 PF[0.15 STM32 ALTERNATE FUNCTION
B0 EEI0%T5 PA5 STM32 10 PORT
. sBe | ARD_LED N CTIONNOT AVAHABIE
izl ISl PC[0.15 PG[0.15 PH3-BOOTO
PH3-BOOTO
NRST
PD[0..15 PH[0..10
ARDUINO V3
ST MORPHO CONNECTOR LEFT SIDE Operating range: 3V < VCC < 3.6V VREFP ST MORPHO CONNECTOR RIGHT SIDE
DNF
c84
100nF
3V3 IOREF VIN 5V CN5 =
CN7 o SCL/DIS | 10 ;O CN10
PC10 SDIO_DAT242SCk 1 2 SDIO_DAT3A425-SB+ PC11 R17 SDQ/F?Elé g 8 PC9 SDIO_DAT1 1 2 SDIO_DATO PC8
PC12 SDIO_CLK/ 125 5B0 3|3 4 | 4__SDIOCMD PD2 1K CN6 GND | 7 L PB6 12C_SCL 3|, 4, [ & _ocpio PD15
VDD_VDD 5] . o [6 5V EXT@ oy exr 10 SCK/D13 | g [ B PB7 12C_SDA 5]. o [6_GPIO PB4
PH3-BOOTO ™ B0OOTO0 7 8 ___GND - 2 MISO/D12 5 AREF (2) 7 8 5V STLK(3
78 I ® 2 |IOREF 5 7 8| 5V_STLK
PF6 GPIO 9] g 1o [I0_GPIO PD1 313 |NRST PWM/MOSIDIL | 4 % .||| GND 9] g 40 | 10_GPIO PB11
PF7 GPIO 11|, 1, 12 IOREF | @) 4], |33 PWM/CS/DI0 a2 PAS [ SPIA_SCK |y, i, | 12 USBDP PAL2
PAL3 SWDIO 3] 13 14 [14 NRST NRST @ 5]¢ |5y PWMIDO | 5 |2 PAG SPIA_MISO 3] 13 14 14 USBDM PALL
PAL4 SWCLK 5] 1c 1o [ 16_3V3 Y 6] ¢ |eND ops | 112 PA7 SPIA_MOSI 5 | = 16 |16 TIMx BKIN PEL5
PALS JTDITIMy HUIZSWS 17 | ;5 10 [[18 5 | pd 7| 2 |GND PD14 SPIA_NSS 7] 17 15 [ 18 ADC PA2
'||| GND 9 | 19 29 |20 _GND o T O8] |un Socket 10x1 PC7 GPIO 9 | g 5o [ 20 GND |||.
PD13 [ GpPIO 2L | 5/ 5 |22 _GND T = CN9 PE1L TIMx_VH 2L | 5 5, |22 GPIO | PB2
PC13 WKUP 23 | 52 50 [ 24 VN Socket 8x1 o7 | g |8 PA8 TIMx_UH 23 | 53 5, [ 24 GPIO PB
PCl14 LSE_IN 25 | 5 5 [ 26 GPIO PD5 CN8 PWMIDG | 7 |1 PB10 TIMy H3 25 | - 56 [ 26 TIMX WL PB15
PC15 LSE_oUuT 27 | 57 5 [28 ADC PAO 11 a0 PWMD5 | g L6 PC6 TIM CUR-REF 27 | 57 5 [ 28 TIMx VL PB14
PHO HSE_IN 29 | 5 59 [ 30_ADC PAL 25 a1 o4 | & 5 ARD_D4 GPIO/WKUP 29 | 55 5 [ 30 TINx UL/SPIB_SCK PB13
PHL HSE_OUT 3L | 5, 3 [ 32 ADC/DAC PA4 I A A PWMD3 | 4 | % ARD_D3 SWO/TIMy H2 3L | 5/ 5 [ 32 AGND G
VBAT |_VBAT 33 | 33 34 [ 34 ADC PBO 4], a3 o2 | 3 3 PE13 TIMX_WH 33 | 55 34 | 38 ADC PA3
PC2 ADC/SPIB MISO 35 | o2 o< [36 ADC PCL 512 |ag TXDL | o [ 2 PD8 UART3 TX 35 | 5o 5o [ 36 GPIO/UART3 RTS PD12
PC3 ADCISPIB_MOST 37 | 32 50 [38 ADC PCO 612 a5 Rx/DO | 1 & PD9 UART3 RX___37 | 37 5o [ 38 GPIO/UART3 CTS PD1L
Header 19x2 Socket 6x1 Socket 8x1 Header 19x2
ARD_D4 DNE PB5
SB66—| PEL0 SB64, SB66 ON, ARD_D3 and ARD_D4 support ADF.
ARD D3 DNF PB3 SB63, SB65 ON, ARD_D3 supports WAKE UP.
SB64—— PE ARD_D3 supports SWO/Moto control TIM.
PE2 PE3 '|| PD3
PE5 PE6 PEO PF8
PE4 % PF10 PD10
PF2 SBT3~ B75— __ PFO PE14 PE12
» SB7A—  PFL PE10 PE9
'|| SBIl—~  PF4 PE8 PE7
PF5 SB707— SB72—~ _ PF3 PF15 PF14
PF9 PA9 PFLL
% DNF PA10 PG8 SB29— DNF SBA0—] ||'Pc;7
PDO PEL PG5 SB47T—] SB44—~  PG6
PD4 ||. PG3 SB52—| SBA9~—~ PG4
PF13 PF12 PGISSBIb—~ SBBA—~  PG2
PGl SB69—=—Y SBeg—] PGO 'Il SB13——] PG9
PD6 PD7 PGI13SBI9—
PBY v PG14SBI8—~] 8Bllp—__ PG10
PB8 9 ; SBlZ>—~  PGI2

CN15
A—3—

GND
BOTTOMLEFT

(1): VIN (NUCLEO INPUT) WARNING voltage applied to 7V < VIN < 12V

(2): 5V_EXT, AREF (NUCLEO INPUT)
(3): 5V, 3V3, IOREF, 5V_STLK (NUCLEO OUTPUT, SHIELD INPUT)

CN16
A—3—

GND
BOTTOMRIGHT
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POWER SOURCES

VIN/5V PWR/800mA

Operating range: 7V < VIN <12V

U10 LD1117S50TR

1V8 PWR/1.3A

5V_VIN
VIN 3 Vin  Vout ‘21 BYAYI
GndTab =
C3 | C15
10uF 10uF TP4
3V3PWR/1.3A
Operating range: 4.5V <VI<5.5V
3Vv3
5V u26 ST1LO5CPU33R "|'
51 vi VO g 3V§B5OW °
R78 1 VO_SENSE
| B 3., ==¢Cn
TP7

5V PWR SELECTION

5V_STLK —2TLK

5V vIN—AN

5v EXT—EXT

5V_USB_SINK —SBL

5V_STLK from USB STLINK (500mA max)
5V_VIN from Arduino (800mA max)
5V_EXT from Morpho connector (1.3A max)
5V_USB_SINK from USB User (0.5A max)

Header 4x2

Operating range: 3V < VI <5.5V

Vout=1.22*(1+27K/56K)

VDD SELECTION 1V8/3V3

P2 ‘
1 VDD
3v3|—8 2
3
U o 1vg—=—o
vaB2 N o o 6 [\, bo L2 I 1v8 Header 3x1
R46 — —|_
L En 6 o VO 4 o \
- 10K 2 2 5 Rag T SB33
4.7U0F Ca4 © O AD o ca8
100nF NN 47UF TP6 GND HEADERS
&i| sTiLosBPUR  LR44
RCIS CN2 CN3
$ Ao A
—— Header 2x1 Header 2x1
B GND GND
TOPLEFT TOPRIGHT

Title: Power Sources
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PERIPHERALS

USER BUTTON

BOOT SELECT

DEFAULT = INTERNAL FLASH
B3 PRESSED = BOOTLOADER

RESET

VDD VDD
TP2 B3 BOOT
= 2 B2 RESET
PH3-BOOTO 5 NRST NRSTH ® *=—¢ 35 o
— =) I_q
5 ¢ KKMR231GLFS 5 KSC321JLFS
; >
S 8
8 Cs6 U2l 3
- 100nF a
< 7]
2 o W
w
LEDs
TP9 TP1 TP1.
LEp1 R76 LED2 R77 LED3 R80
22K 22K 22K
o~ o o~
Peripherals
LEDL LEDL PAS/PE12
LED2 PE14
LED2 —¢p3 PFS
Peripherals LED3 =
USER USER PC13 Title: Peripherals
Project. NUCLEO-U3C5ZIQ
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M2 SERIAL-MEMORY CONNECTOR

3V3 / Max current budget 500mA

PAT0.15 PAJ0..15

PBI0.15 PB[0..15
PDI0.15 PDI[0..15
PE0.15 PF[0..15
PGI0.15 PG[0..15
OctoSPI configuration:
U3C5Z1Q us
DO PG4 PFO
D1 PG5 PF1
D2 PG8 PF2
D3 PG2 PF3
D4 PG3 PGO
D5 PG6 PG1
D6 PG9 PG9
D7 PG10 PG10
CLK PG13 PF4
NCLK PG14 PF5
HW6

L —

S001-00001-A42-R

CN19
M2 SOCKET (KEY A) - SERIAL MEMORY
| 3v3 s
3v3 NC 2
3v3 NC 2%
3v3
QuadSPI OctoSPI HexaSPI
. vDDIOL QSPI1/2_VDDIO | OSPIL_VDDIO | HSPI_VDDIO | GND
VDDIO2 QSPI3/4VDDIO | OSPI2_VDDIO GND =
GND
P
Dgg’ :1% g: gé XSPI_DO QSPI1_DO 0SPI1_DO HSPI_DO GND g‘g‘
b R10m-OR $ | xspiD1 QSPIZ DL 0SPIL DL HSPI D1 GND 22
2o Ro%m-oR ¥ XspiD2 QSPIL_D2 OSPIL_D2 HSPI D2 GND 32
bo2 R0 w08 32 XSPID3 QSPIL D3 0SPIL_D3 HSPI D3 GND 32
o B 3L XSpI DA O8PIZ B0 OSPI1 D4 HSPI_D4 GND 22
A Rk 25 XspiDs QSPI2 D1 OSPIL_D5 HSPI D5 GND 32
oo Z59wmoR 2 XsPiD6 QSPI2 D2 OSPI1_D6 HSPI D6 GND
Fol 2l XsPIDY QSPI2 D3 OSPIL D7 HSPI D7 GND =2
PR BNF oL "X8pI D8 GSPIZBO GSPis B6 HSPI_ D8 GND 22
= DNF 2 XsPI D9 QSPIZ DL 0SPI2 DL HSPI D9 GND 2
= DNF S XSPIDI0 | QSPI3D2 0SPI2 D2 HSPI_D10 GND —2
=l DNF 2| XSPIDIL  QSPI3 D3 0SPI2 D3 HSPI D11 GND o3
£g DNF 25 XSPITDI T QSPIA B0 0SPI2 D4 HSPI D12 GND 22
DNF 23 | XSPIDI3 | QSPI4 D1 0SPI2 D5 HSPI D13 GND
72— XSPIDI4 | QSPI4 D2 0SPI2 D6 HSPI D14 GND
XSPIDI5 | QSPI4 D3 0SPI2 D7 HSPI_D15
PG12 R34\ -OR $235—= 5(2) XSPILCSL | QSPIL_NCS OSPILNCS | HSPI_NCS =
DNF-—20 XSPICS2 | QSPI2LNCS
DNF 1 XSPICS3 | QSPI3NCS 0SPI2_NCS
522 | XSPICS4 | QSPI4_NCS
PG15 R37m-OR PR gg XSPI_DQS0 OSPIL DQS | HSPI_DQSO
ora DNF-—32% XSpI_DQsL OSPI2ZDQS | HSPI_DQSL
P DNF 2| RESERVED
DNF &6 | RESERVED
FoLs ggg 82 g XSPI_CLK1 i QSPIL2 CLK | OSPILCLK i HSPI_CLK
23 XSPINCLK1 OSPILNCLK | HSPI'NCLK
7L XSPILCLK2 | QSPI3/4_CLK | OSPI2_CLK
XSPI_NCLK?2 0SPI2_NCLK
EGT SBS1=~ * 66 | NRsT RESET RESET RESET
NRST DNF  —]
vDD} SBST 64 | vpDIO_SPI_I2C
12C1 SCL  PB6 SBAl— 60 | 1oc scL
12C1_SDA  PBY SBds— 58| |5coun
GPIO_NSS PD6 21 GPIO SPI NSS SPI - 12C Interface
SPILSCK  PAS 16 | Shioam sk
SPILMISO  PAG 19| SPIo-SPLSCK,
SPILMOSI  PAT o e
E=L SBASS 62 | GPIO/ERR/INT 2
PF10 SB38— 2
PFLL SB3i— B gg:gztgg% Control
PD4 SB3l— 18
GPIO-LDO_EN
RRLS SB36F 4 | Gpi0/ERR/INT 1

M2_SOCKET_SER-MEM_KEY_A
Socket 67pins

Title: M2 SERIAL-MEMORY CONNECTOR
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CAN FD

FDCAN
% FDCAN.TX PBY
FDCANRX PB8
EDEAN R FDCAN.STBY PD7
STBY
v
c46 FDCAN.STBY 73 10K|||I
"_| I ! == CAN P
100nF
u19 P4
FDCAN.TX I 21 e g . CN18
-||I 5 VSS  CANH rxe 27 L
VDD CANL 2
EDCANRX 4. RXD VIO ‘5T|3v3 R57 8 3
MCP2562FDT-H/SN C62 120R u16 Header 3x1
100nF == CAN N ESDCANO03-PBWY
e HW15
= R
‘,é
Operation Volatage: VDD: 4.5~5.5V; V10: 1.8 ~5.5V B
= 691381000003
Title: FDCAN
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USB Type-C, SNK Only, No UCPD

PF12

VBUS DET _—YBUS DET

E SINK PATH 2.5W / 5V / 500mA

USB HS P
USB_HS N

C6

2.2uF

{vBUSC

U9
5 7
5V_USB_SINK o VOUT1L vece o
L6 vour vee 81
Ishort:0.55A  jR23 2
loverload:2.1A  $100R o EN_FAULT ———O TPL
1 z 3
I_LIM o dvidt |
3v3 <l ]—c7
100pF
STEF05SGR
R% ¢ O Q = =
100K DS7002A
,||| o I‘I:-I- e
[ ) G_T <
DNF U
||| 2 ;i 1
AN
ESDA5-1F4
CN13 USB1
|||—< R3Om-2KL £2- cc1 vBUSL —42
Ri2 ] R36"VEKL Gz VEUR
¢ VBUS3
L0 DLt 8  sur vBuss B2 ®
NDS7002A 2 N 1 W S 2z
AN
. 3v3 u13 ESDAS-1F4 AB |
g D+ic D+con ; -I Eg D+2 aa
D-ic D-con L 4 D-1
= ||—2= enp GND 3—||| T B7 | p,
USB_HS_P/N should be routed - o
in 90 ohms diff +/-5%. ECME2S0R1000E 2 Tx1+ GND4 it
= T XL GND3 1>
ESD protection U13 should 10 RX1+ GND2 AL
be close to CN13 connector RX1- GND1
2 X2+ Shieldl —nit
= T TX2- Shield2 —%
U13 may be mirrored to 0 RX2+ Shield3 SHA
optimize USB layout B0 | RX2-  Shields
USB TYPE-C

USB_C_12401826E412A

U8

VBUSC 5V ONLY

SDA25P35-1U1IM

3Vv3

VBUS OK LED
Curr=2.0mA
5V_USB_LED
LD5VBUS
l B18
il 560R
Green

3

D

—\ Q1

mﬁ‘ NDS7002A

R19 1
5V_USB_SINK I—w»—quK 5 S
tR7 2

$100K

VBUS DET

5V_USB_SINK

3R20
356K

DNF

—i—

10pF  $100K

R16
49K9

VDD =18V SB7=0N
VDD =3.3V SB7=O0FF

Title: USB User
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STLINK-V3EC

VBUS_STLK
N/A
Cc70 HlOOpF |||. = -
CNL STLINK R67 5KT 50 10nF I ULIA R MCO T
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