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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_System

DBGIN
PC[0.15 DBGIN.MCO PHO
RG[0%TS SO T DBGINSWDIO__PAI3
— SO —DBCIN SWOTK A1
SWCLK :
LK DBGIN.JTDI PALS
ver D! TDBGIN.VCP TX A2
VCh o _DBGIN.VCE RX__PA3
UIA
MCU CLK & RST
NRST 2 | NRST BOOTO-PH2 138 BOOTO
EXTERNAL LSE CLK EXTERNAL HSE CLK
PHO-0SC_IN R3 . OR 0SC_IN C62 || 1.8pF |||.
1
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| 1
—
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8 23
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|” c6l HS.ZpF 0SC32 OUT_R2 _,,\ OR PC15-0SC32 OUT o sesose oy R PH1-0SC_OUT R4\ OR 0sc_out cs9 Hl.SpF “I
STMB32C5A3ZGT6

TO CONNECT 10s ON MORPHO CONNECTOR

‘ASB should be close to MCU pad

PCi14

DNF

PC14-0SC32 IN

PC15

DNF

PC15-0SC32 OUT

TO CONNECT 10s ON MORPHO CONNECTOR

‘ASB should be close to MCU pad

ONE DBGIN.MCO
PH0-0SC IN ONE PHO
PH1-0SC_OUT BRE PH1
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MCU 10s
PA[0.15 PB[0.15 uiB
PA0..15 PB0.15 NN
PC[0.15 PD[0.15 ARD_D4 PAO 34 - 46 PBO ARD A3
RGO RID[ORLS RMITREE CLK SB77 —, OR PAL % | 0 PR0 Car—pe1 ADC
PE[0.15 PE[0..15 PAZ USARTZ ___SBIL —— OR_DBGIN.VCP TX 36 28 P82 R60 . OR XSPILDOS0
RE|ON RE[0S PA3 USART2 ___SB12 — OR_DBGIN.VCP RX 37| PA2 PB2 oy DBGINSWO B —— R ARD_D3
et - (B oo PHIOI5 ARD AZ PAd w | 3 (JTDO’TR?,\?JETSF:’gg))ggi 134 PB4 ARD Db
> > ARD D13/ GREENLED PAG ] P PBd (15 pm5 ARD D10
ARD D12 PAG | PB> (1% eo ARD DIi5
ARD DIl PAT 3| o PBe 137 pev ARD D14
UsE Fe USB FS N PALL ARD D7 PAE 00 | Poy [139__pes — FDCANRX
JSB Bl USB FS P PAL2 ARD D8 PAO 101 | [ Poy 140 __pBY BNE FDCAN.TX
ARD D2 PAI0 102 | oo oo (69 PBIO ARD D6
TSN == USB N PALL USB N SBI0_ —0R USB IS N 103 | A0
T USB P PAL USB P SB9 _——<DR_USB FS P o | Y pp1p LT3 PBI2 TIM_BKIN
PALZ SBI3_——0R_DBGIN.SWDIO Gl s e Po2 [7apB13 TIML CHIN/SPIB_SCK
PALL SB14 _——<DR_DBGIN.SWCLK Cll OO e MR TIML CH2N
P, P TI
ALS SB1 —R DBGINJIDI.,,, RS 110 | pRiciirr) e 76 B15 CH3N
ARD A5 PCO 2% | oo
DBGIN RMITVMIDC S84 —~ R PCL 27| p<
MCo ~_DBGINMCO PHO SPIB_MISO/ADC pC2 pER e
S0 DBGIN.SWDIO __PAI3 SPIB_MOSI/ADC FC3 2| b pHg 106 PH3
(o1 —DBGIN.SWO PB3 RMITRXDO SB%5 —0R FC4 w | PSS PHs "0 —pra ARD_AQ
DBGIN.SWCLK __PALA RMILRXDL SB23 —0R pC5 5 B P ARD AL
RECIN SWELK —DBGIN.ITDI PALS ARD D9 FC6 % | PS 3
Ve X DBGIN.VCP TX _PA2 PCT T or1s 8 PHI5
= DBGIN.VCP RX___PA3 LIN.TX PCS %8
Ve LINRX DNE PCY 99 ] FC8
: DNF PCo
PC10 11l
PC10
PCLL 12| oY
TRACE PC12 13| ho
oLk ~TRACECLK PE2 USERBUTTON PC13 T
X —TRACEDD PE3
A b1 —IRACEDL PEE STMB32C5A3ZGT6
D2 : g
D2 —TRACED3 PE6
RMII
Tx BN o RMILTX EN PGL1 uic
X o TRMILTXDO0 PG13 MCU_I0s (D,EF,G)
TXD0 RMILTXDL PGL2 FDCAN.STBY T PDO 4| oo pEo 141 PEO  REl . OR XSPILNCS?
RMIL.RXDO PC RMIL.CRS DV SB%6 _——0R PDL 115 4 PEL v
RMII Ry - RMILRXDL PCS PD2 e o TRACECLK __ SB17 — OR PE2
R ZRMILCRS BV___PD USART2 CTS PD3 7| 2 Pee 2 TRACE.DO SBl8 _—~ OR PE3
7Dt _RMILMDC PC USARTZ RTS PD4 g D3 3 TRACE.DL SBl9 —~ OR PE4
MBS —RMILMDIO PEL2 ARD DI PD5 9| oo P [ TRACE.D? SB20_—~ OR PES
rer IO TRMILREF CLK __PAI ARD DO PD6 2 P e TRACE.D3 SB2L — R PE
d D7 23 | 06 PEC 5 Per R OR XSPILIOA
T1S.RX -~ D8 7| hor PEl (50 P8 RoT iR XSPILIO5
T1S.TX DNE PD9 78 | opg pgg |60 PE9 R56 ., OR XSPI1.106 OR for signal integrity provision
T1S TiSED ONE PD10 ER oo [ PEID R v OR XSPILIOT Closed to MCU pins
1 T1STX PD9 PDIL g0 | D% O S = VR MW XSPILNCSL
s X TISRX D8 D12 s PDU Pl [ PR 8828 —0R RMILMDIO
RX —TISED PD10 D13 g | P02 PEl2 66 PeI3 ARD Ad
D14 ey PN o7 _pen ADC
ED1S 8 | pp1s pEls |08 PEIS 5829 p=OR VBUS_DETECT
XSPIL M2 12C2 SDA PFO 0 | oo pao |56 PGO GREEN LED
100 XSPILIOO PFO M2 12C2 SCL PEL T Peo [57___pal RED LED
|20 XSPILIOL PF8 PE2 2 B e 8 PGz BLUE LED
o XSPILIOZ PE? PE3 3] 2 Po2 [88__pG3
|02 XSPILIO3 PF6 PE 1 PP PS8 89 pea
193 —XspiLios PE LIN.SLPN -~ PF5 51 bre Pos 90 pGs M2 GPIO_ERR_INT2
|08 TXSPILIOS PES XSPILIO3 R63 . OR___PF6 g PF A T e M2 _GPIO_ERR_INT1
XSPILIO6 PE9 OR for signal integrity provision ~ XSPILIOZ R6d Y OR PR/ 19 % PGT M2 GPIO LEDL
SR :gg XSPILIOT PEL0 Closed to MCU pins XSPILIOL R65 " OR __PF8 20 EE; Eg; 93 PG8 M2 GPIO LED2
oo XSPILNCST PELL XSPILIOO R66 " OR __PF9 2] FF Poe 122 PGy M2 GPIO_LDO EN
N T XSPILNCS? PEO XSPILCLK R67 " OR __PFI0 2 P oroS (125 PGI0 M2 SPILNSS
Doo XSPILDOSO PB2 XSPILNCLK R50 "WOR PRLL 29| PR o [z pom B3 — R RMILTX EN
20 TXSPILCLK PE10 PFL2 50| PF oo (17 po1 B3 — R RMILTXDL
NoEK TXSPILNCLK PFLL PF13 53| s Pe? [ ro13 B2 _— R RMIL.TXDO
PF14 51| P8 o3 C129pGs ETH INTN
PEL5 55 | prig POl [1:2 PG ETH LED
FDCAN STM32C5A3ZGT6
FDCAN.TX PBO
TX —FDCANRX PES
FDC/AN RX “—F5CAN.STEY PDO
STBY
LIN
LIN.TX P8
" X —OINRX BCo
o PX —TINSLPN PF5
SB CONFIGURATION
DEBUG, TRACE and USB ARE CONNECTED BY DEFAULT, THEN SB FOR OPTIONAL CONFIGURATION ON MORPHO
ETHERNET, FDCAN: SB ON THE 10s INTERFACE TO BE ABLE TO DISCONNECT THE FUNCTION TO USE THE 10s ON MORPHO. Title: MCU 105

XSPIINTERFACE DIRECTLY CONNECTED TO M2 MEMORY CONNECTOR WITH OR FOR SIGNAL INTEGRITY. REMOVED M2 MEMORY MODULE TO USED THESE |0s ON THE MORPHO

ONLY MAIN NUCLEO FUNCTION ARE MENTIONED ON THIS SHEET

PLEASE REFER TO THE STM32 DATASHEET TO HAVE THE COMPLET VIEW OF ALL THE ALTERNATE FUNCTION
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MCU Power

Operating range: VDD/VREF deped nof the STM32 supported

UibD
MCU_PWR
_ . . . . . . - - - - . 17 | vop vss 28
IDD Measurement 3 | vop vss 28
54 52 50 44 45 46 47 49 51 53 55 52 5
VDD VSS
HWs5 c43 &2 | vob vss -2
4.7uF 00nF [LOONF [100nF [100nF [LOONF [1OONF [LOONnF [LOOnF [LOONF [LOONF [LOONF 72 VDD VSS 7.
IDD 8 | vop vss &
3Vv3 VDD_MCU 95 94
0 JP5 - —— e i VDD VSS
3v3 == vDD mcuU 121 120
VDD VSS
Header 2x1 131 130
144 VDD VSS 143
VDD VSS
DNF VREFP
_ R62 .. OR ) ) 32 | \rers VREE. 3L SB22 = OR
This resistor can be mounted to allow current 257
power consumption with differential probes. Its c58 | c48 ||2.2uF 70
value must be adjusted by users. 1uF 00nF '||| I VEAP AGND
STM32C5A3ZGT6
AGND AGND
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Connectors
COLOR LEGEND PA[0.15 ¢ NRST —NRST XSPIL
MORPHO SPECIFICATION EA]0MS C_NRST_ 100 _XSPILICOD PFO
ARDUINO SPECIFICATION PRI —tEluls] (BoOOTo —BOOTO XSPILIOL PFS
STM32 ALTERNATE FUNCTION B0 <_BOOTO_> o XSPILIOZ PE7
STM32 10 PORT PC[0..15 o5 XSPILIO3 PFS
FUNCTIONNOTAVAILABLE o XSPILIOA E7
e v a—
PE[0..15 :8? XSPILIOT PEL0
z NGay XSPILNGST PELL
SET 5T e ELL1S Nes ngll.NCSZ PEQ
DGS0 —XSPILDOSY P2
ST T Sl CLi —XSPILCLK PF10
NGLK - XSPILNCLR Fil
PHO. 15] i
=_= USB N PA11
Ldzg ﬂ USB P PAL2
ARDUINO HOLES
HL  H2 H3
VREFP
ST-MORPHO AND ARDUINO UNO-V3
Operating range: 3V <VCC < 3.6V 5 IDNE
Max current budget 500mA
c38
100nF
3V3  5V_VIN
ST MORPHO CONNECTOR LEFT SIDE 5V VIN CN5 = ST MORPHO CONNECTOR RIGHT SIDE
10
CN7 oh 0o CN10
PC10 SDIO_DAT2/125 CK T SDIO_DAT3/125 SDI PC11 R50 S ARer| g |8 PCO  SDIO DATI/LINARX [, SDIO_DATO/LINA TX PC8
PCL2 SDIO_CLK/ 125 SDO 3] ; 4[4 _spiocmp PD2 1K CN6 2 ol PB6____ 12C1/13C1 SCL 12C_scL 31; s[2 o PCT
vl 3V3 5. 6 SVEXT@ 5V ExT 1 . i ScK| @ |6 PB7____ 12C1/I3CL SDA 12C_SDA 5], 46 _Gp PELS
BOOTO 3t BOOTO 7 8 ___GND T (o 2 2 wmso 5 AREF (2) 7 85V STLK(3) |
7 8 I 2 |IOREF = 5 7 8 |5v_STLK
PA GPIO 9 ¢ .0 [10_cpio | PB8 3 RS o E_vosi| i [ % .||| GND 9§ 0 10 _GPiO PF14
PA3 GPIO 1], 1, 12 IOREF | B4y |avs © " Neol 33 PA5 __ SPIL SCK [ SPIA SCK 1 3 19 | 12_USB DP/FDCANA TX USB P PAL2
PAL3 SWDIO 3 3 1y 14 _NRsT NRST @ 51g |sv 2 o oo I 2 PA6____SPIL_ MISO SPIA_MISO 3| 3 1, 14 _USB DM/FDCANA RX USB N PALL
PAL4 SWCLK 51 15 16 16 3V3(@) | 6]¢ lanp o o BRL PA7____SPIL_MOSI/TIMI5 CHL ___SPIA_MOSI 5 15 j¢ 16 __TIMI BKIN/FDCANB RX PBL2
PALS JTDITIMZ CHI(H)/1Z5 WS 17 | ;5 19 [ 18 5V | ? 7 . G PB5___ SPIL_NSS/TIM8 CH3 SPIA_NSS 17| 1> 15 18 ADCXIN PB1
.||| GND 19| 10 50 20 _GND ? @814 |vn Socket 10x1 PC6 __ TIMB8 CHL GPIO 19 g 2 20 GND— i
PDO [ GPIO/FDCAN STBY 21| 5, 59 [22 GND 1 = CN9 PA9 TIML CH2 (VH) 21 50 5 [22 GPIO PF13
PCI3 WKUP B 5y 2220 VN Socket 8x1 7| g L8 PAS TIML CHL(UH) 23| 5 22 24 GPIO PFL2
PC14 LSE IN 2% | 5 52 (26 GPIO PBY CN8 Y PB10 TIM2_CH3 (H3) 25 | 5 22 26 TIMI CH3N(WL) PB15
PC15 LSE_OUT 27| > 20 [28 ADCxINy PH4 1 . Rt G PB4 TIM8 CH2 TIM_CUR-REF/LINE RX_27 | 50 59 |28 TIMIL CH2N(VL) PB4
PHO HSE_IN 29| 50 25 [[30 ADCXINy PH5 2 el o i o4l o [ 5 PAO____ WKUPL GPI0/ WKUP 29| 20 25 730 TIMI CHIN (UL)/SPIB SCK/FDCANB TX _ PBI3
PHL HSE_OUT 3l | 5 5 [32 ADCX INy/DACX OUTy PA 3 o} 2 D3| 4 |2 PB3 TIM2 CHZ (H2)/SWO/LINB TX 31 | 5 50 [ 32 AGND AGND
VBAT 33 | 51 5o [[3 _ADCX INy PBO 1] 3 a3 2 E D2| 3 |2 PALO TIML CH3 (WH) 33| 3 e [34 ADCx Ny PE14
PC2 ADCx INy/SPIB MISO 35| 33 ¢ 736 ADCX INy PEL3 5 z z | 3 2 PD5 UART_TX 3% | 5 5 36 UART RIS PD4
PC3 ADCX INy/SPIB MOSI__37 | 3> 5o [ 38 ADCX INy PCO A Rx | 1|1 PD6 UART RX 37| 5> 35 3 UART CTs PD3
Header 19x2 Socket 6x1 Socket 8x1 Header 19x2
PG2 XSPILIO3  PF6 | XSPILNCSI  PEL1
PG3 XSPILIO2 PF7 pe7 'I[XspILIOZ XSPILNCS2  PEO
PE2 XSPILIOL PF8 PE8  XSPILIOG XSPILDQS0  PB2
PE3 XSPILIOO0 PF9 PE9  XSPILIOG XSPILCLK PF10
PE4 PES PEI0  XSPILIO? XSPILNCLK ~ PF1L
'I|| PEG PD12 PD13
["PEL PF2 PDLL PD14
PE PHI5 PELS I
PDL DNF PF3 PEL2 DNF PDI15
PF4 PGL PD8 PF5
PGO I PCL PC4
PEL PD7 PG14 PC5
PGY PGL5 | PAL
PG10 PG12 PDI0 PGS
PH3 PG13 PG7 PG5
PDY PGLL PG4 PG6
CNI5 CN16
I—EF— | i
BOTTOM LEFT BOTTOMRIGHT
GND GND

(1): VIN (NUCLEO INPUT) WARNING voltage applied to 7V < VIN <12V
(2): E5V, AREF (NUCLEO INPUT)
(3): 5V, 3V3, IOREF, VBUS_STLK (NUCLEO OUTPUT, SHIELD INPUT)

X-NUCLEO_IHM16M1
X-NUCLEO-GFX01M2

ST-MORPHO SHIELD COMPATIBLE:
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M2 SERIAL MEMORY CONNECTOR CN19

3V3 / Max current budget 500mA | ) M2 SOCKET (KEY A) - SERIAL MEMORY
3v3| 3v3
PA[0.15 —Lcsz 7‘2‘ 3v3 NC g 5
o 221 3v3 NC —2<
3v3
PE[0.15
PG[0.15 —— QuadSPI OctoSPI HexaSPI
= . L
@ VDDIOL QSPIL/2_VDDIO | OSPIL_VDDIO | HSPI_VDDIO | GND —
VDDIO2 QSPI3/4_VDDIO | OSPI2_VDDIO GND
XSPIL N =
XSPILI00 PF9 37 24
100 —23E 200 — 2 XSPI_DO QSPIL_DO 0SPIL_DO HSPI_DO GND 52
101 —32E=S = | XspiDL QSPIL D1 0SPIL D1 HSPI_D1 GND 22
102 —23E 202 e S XSPID2 QSPIL D2 OSPIL D2 HSPI_D2 GND %
103 —33E02 e 32 XSPID3 QSPIL D3 OSPI1 D3 HSPI_D3 GND =
104 —3SE 20 = S XSPI DA QSPi2 Do OSPIL D4 HSPI_D4 GND 2
105 —S3E1m0D T S XSPIDS QSPI2 D1 OSPIL D5 HSPI_D5 GND >
XSPIL 106 —33r 298 e 21 XSPI_D6 QSPI2 D2 OSPI1 D6 HSPI_D6 GND 2
107 e e L XSPIDT QSPI2 D3 OSPIL D7 HSPI_D7 GND >
NCS1 — e o Sl XSPI D8 03i3 B0 BSpi3 B0 HSPI D8 GND 22
NCs2 — b Ree s © XsPi_D9 QSPI3 DL 0SPI2 DL HSPI_D9 GND o
DQSO —3SE 0SS B2 2 XSPIDI0 | QSPI3 D2 0SPI2 D2 HSPI_D10 GND —of
CLK —XSP L == 22— XSPIDLL | QSPI3 D3 0SPI2 D3 HSPI_D11 GND 2
NCLK : 2 XSPITDIS T QSPIA DO 0SPI2_ D4 HSPI_D12 GND 22
23 XSPIDI3 | QSPI4 DI 0SPI2 D5 HSPI_D13 GND 22
T~ XSPIDI4 | QSPI4 D2 0SPI2 D6 HSPI_D14 GND
XSPI D15 i QSPI4 D3 0SPI2 D7 HSPI_D15
NCS1 2 —
ST = 27 JSPLCST | QSPILNCS OSPIL NCS i HSPI_NCS =
pNE ST 54 XsPICS3 85P|3_Ncs 0SPI2_NCS
NCs2 | SB43 R P2 | XSPICSA  © QSPI4_NCS -
25
XSPI_DQS0 OSPIL DQS | HSPI_DQSO
7—52‘ XSPI_DQSL OSPI2DQS | HSPI_DQSL
/92— RESERVED
546 | RESERVED
r 251 XSPI_CLK1 | QSPI2_ CLK  { OSPI1_CLK | HSPI_CLK
23 XSPIINCLK1 OSPIL_NCLK | HSPI_NCLK
|—73 | XSPI_CLK2 @ QSPI3/4_CLK i OSPI2_CLK
| XSPI_NCLK?2 0SPI2_NCLK
NRST SBa4 =R 86 | NRsT RESET RESET RESET
3v3| 64 ' vDDIO_SPI_I2C
PF1 M2 12C2 SCL 60
12C_SCL
PFO M2_12C2_SDA 55 S
PGI0 M2 SPI1-NSS pal 1A - (G I
GPIO_SPI_NSS
PAB _ SPISCK 16 LA
GPIO_SPI_SCK
PA6 _SPI_MISO 19 LA
PA7 ___SPI_MOSI l CFIO_SFILINIED
GPIO_SPI_MOSI
PG5 M2 GPIO_ERR_INT2 62_|eep——
PG7 M2 GPIO LEDL 2
GPI0O-LED1 Control
PG8 M2 GPIO LED? RERI S gyertes
PG M2 GPIO_LDO EN 18
GPIO-LDO_EN
PG6 M2 GPIO_ERR_INTL W i A
M2-Generic_Socket-KeyA |
Socket 67pins nfn
— Title: M2 SERTAL MEMORY CONNECTOR
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POWER SOURCES
VIN/5V PWR/800mA 5V PWR SELECTION
Operating range: 7V < VIN <12V ONLY ONE POSITION SHOULD BE SELECTED
5V/1A
HW4
VIN U16 LD1117S50TR 5V_VIN JP1 5V
T - 2 vin vour £ - T 5V_STLK |— 1Ll Y T
Gnd Tab [ l 5V_VINF—7 30 O4
T 5V_EXT 50 O6
C42 C41 TP8 = USB1 R44
100F - 10uF 5V_VIN LN oLk 1K2
Header 4x2
POWER ON LD7
Green
\
STLK: 5V from USB STLINK
VIN: 5V from Arduino VIN + LDO_U16
EXT: 5V from Morpho connector
USB1.: 5V from USB User connector CN13
3V3PWR/1A GND HEADERS
Operating range: 4.5V <PVIN <5.5V
§\|1 Ul5 LD39100PU33R
o . 6 3
VIN PG ——< 3va
Ll L EN vout 4 - g SB58 —=OR T CcN2 CN3
2 2 5 !l i Mg
C39 40 © O ADINA —X TP7 TOPLEFT TOPRIGHT
1uF 100nF N C36 C37 3v3 GND GND
i 1UF 100nF
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PERIPHERALS
USER BUTTON RESET BUTTON
3v3
B1 USER
1 3-3 3 RESET _ B2
PC13 USERBUTTON [ 2] 4 3 emlllem
’ NRST ' O O
KSC721ILFS 4] [2 ]
KSC321JLFS
FOR TAMPER FUNCTION R47 - C56 -
10K U13 100nF 14
ESDZV5H-1BU2 & ) SDZV5H-1BU2
Place capacitor
close to MCU pad —
= ~ ~
USER LED BOOT MODE
3v3
PGO ONE LD1 @ Green e 3v3
3 il 510R BOOT
D
—\ Q1 B3 KMR231GLFS
~7%) NDS7002A 1 _sHg 2
ARD_D13  PA5 (1) SB8 <pOR RS1 1 00T [312:"Ta 1
10K G s
SR52 2 .
$100K
|||. SR45 U12 DEFAULT (0) = INTERNAL FLASH
| 210K ESDZV5H-1BU2 B3 PRESSED DURING RESET (1) = BOOTLOADER
3v3
PG1 LD2 . Red B48 -
{ 510R _ _ _
PG2 LD3 @ Blue R19
Wl 330R
(1): Removed this SB to isolate the LED1 to ARDUINO-D13 (SPI-SCK) (Arduino D13 driving is the main configuration)

PAT0.15 PA[0..15 PCI0.15 PC[0..15 PGI0.15 PG[0..15
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ETHERNET 10/100Mbps
Operating range: 3V<VDDxA<3V6
Operating range: 1V62<VDDIO<3V6

RMII
RMILTX_EN PGL1
X e —RMILTXDO PG13
RMILTXDL PGL2
TXDL R RXD0 e
RMII RXDO :
RXD0 RMILRXDI e
RMILCRS DV PD1
CRS_DV E
vt BC 1
oS RMILMDIO PEL?
REF CLK _RMILREF GIK _PAI
SGT0 5T b SI0S
L co
A
aval YN - I [ [*TD_P/N,RD_P/Nand TX_PIN,
soor@loomHz | . | o | o ) LGRRECELGERCER e l RX_P/N hav o be routed in
1oL 1/04 100 ohms diff +/-10%.
100nF | 100nF | 10uF
B nF ¢ 1000F | 10u ||I 2| GND VBUS —
L —3 o2 103
r72lr75LR60LR68LRT7 ires lres Lres lres U19
TX Res Close to MCU $10KS10KS10KS 1K5 10K $49R9 $49R9 49R9 $49R9 mDP = 1 6 = TX P CN14 ETH1
L7 I T T 2 )
- — Gr @ Ll rxs
RMILTX_EN R79,., 33R 6 21 TD N 3 4 TXN 2
RMIT.TXDO REL"" 33R 7] X0 e 2 | - e RXP 3] DX
RMIL.TXD1 R8Z\ M-3R 8 | Txp1 RXP 2 RDE 1 RD+ RX+ L [ T NC
RXN — cT  cT - NC
RMILRXDO R73... 33R 8 | RD.N 8 5 4= [N 6
RMILEXDO R m-3R 2| RXDO/MODED s RD- RX- S RX-
: R I RXD1/MODE1 ~LED1/nINT/PME/REGOFF —3 TS TIOL T NC
: RXER/PHYADO LED2/nINT/nPME/nINTSEL 1\
If / /nINT/MPME/INTS! lroslr &
3eps NFDNF
RMILCRS DV RT0,,, 3R 1 RBIAS 24| 12K1 . R8O “I p— 375R37 st g
| SH2
AV MBIO 5 MoC VDDIA 2 3v3 —2 R 10
: MDIO VDD2A 2 LED(Yellow) A
{___NRST >
NRST SB30 —OR 5 VDDIO 3 = LED(Yellow) K
RMIIREF CLK R76,,, 33R | (ST VRIDE 11 | LED(Green) A
: nINT/REFCLKO LED(Green) K
4| inls —LC65 ——ces =—=0C63  LRo7 C75 ——=C74 =——CT6 lros  IR103  Russ_KRICBAZGYZNL
ce8 51 XTALI/CLKIN vss gp EP | 470F [ 1uF 1000F 310K 100nF | 100nF nF 270r  3270R
| R78,,, OR 4
| | LAN8742A-CZ-TR 220R
5.6pF ==0R
B B B SHGND B
Pull-down on pin 2 LED2/nINT pin
to select pin 14 nINT/REFCLKO as
REFCLKO after reset
C66
.|||_H
5.6pF
PG14 ETH_INTN
PG5 ETH_LED 1O FOR SPEED LED: OFF 10M/ON 100M
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ETHERNET - T1S
50 V COMPATIBLE

Operating range: XVx<VCC<xVx

3v3 3V3_SPE
TS5 pNe
TIS P2
T1S.TX _PD9 ® 1%
S TIS.RX__PD8
ED ._TISED PDI0 TP3
TP4 RX
ED
3V3_SPE}—

.|||_

3V3 _SPE

DNF —|||-

Common Mode Choke

LINE P A~

LINE N2~

DNE

Drop Node End Node
Terminaison Terminaison
Default Optional
‘ T
DNF
DNF |
DC-blocking DNF
coupling Capacitors
| TP5
LP e T1Pp |
L
LN pNE T1N | T |
DNE DNF
DNF
DNF | =
DNF
|

DNF

T1S

o
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USB USER

USB-C SELF POWER MODE

VBUSC : 5V/500mA (2.5W max)

Operating range: 3V<VCC<3V6

E SINK PATH

u20 STEFO5SGR
5 7
5V_USB_SNK} VOUT1L vce
L6 vour vee F8 1
I short ; 0.55A LR87 2
loverload:2.1A  $100R n EN_FAULT —=——0 TPS
1 z 3
I_LIM o dvidt
[ lC72
= 100pF
I3V3 = =
R8s & O Q2 . .
100K 3 ﬂosmozA
I||I = LIT =
[ o a
v U23 ESDZV5H-1BU2
L
[
v CN13  USB1
R106 ,,, 5K1 A5 A4 i
| 0 — D:l R107 "V BKL BS CC1 VBUS1 A9 _L {VBUSC
.||I B cCc2  VBUS2 —E= c80
RO & g?) U24_ESDZV5H-1BU2 8 | 01 vooe BT 220F
100K § I3 NDS7002A |” 2 ii 1 ;gs RET
BE u22 A6 | o =
PAL2 == 6 : 1 = USB_FS CN P B6 25
USBRET PALL | OPB BrE g USB FS CN N A7 ] D2 SDA25P35-1UM
USB_FS_N 7 D-ic D-con 3 I B7 D-1
J_—‘ GND GND j_ + D-2 N
AUSB_FS_P/NshouIdberouted - ECME2R0A100NS —— é TX1+ GND4 giz
in 90 ohms diff +/-10%. = = T TXI- GND3 o>
= S RX1+  GND2 =
ESD protections should RX1- GND1
be close to CN13 2 SH1
connector 3 TX2+ Shieldl SH2
1 TX2-  Shield2 —5=
0 RX2+ Shield3 SHa
A0 | px2-  shields
USB TYPE-C L
USB_C_12401826E412A =
5V_USB_LED VBUS SENSE FOR DEBUG PURPOSE
3v3 5V_USB SNK
VBUS OK LED
VLS R108
LD5 1 Green =M R101
3 “@ 510R 56K sVp——— DNF- 222 jvBusC
D
—\ Q4
A
R105 . 1%) NDS7002A ViU, prenee AR i
5V_USB_SNK} 5 .
LK 2 a cs81 R102
LR10s VBUS DETECTION, 10pF 100K
3100K so use any GPIO with

an interrupt
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CAN FD

Operation Volatage: VDD: 4.5~5.5V; VIO: 1.8 ~5.5V

=l

-

CAN_P

FDCAN
% FDCANTX PB9
FDCAN.RX BER
FDCAN RX “—FBCAN.STBY PDO
STBY
FDCAN.STBY oL N
5v
J I —|||-
FDCAN.TX
'|| DNF
FDCAN.RX
DNE

DNF

DNF

-

CAN N

DNF

FDCAN
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Operation Voltage: VBAT: 5~ 18V
Operation Voltage: VIN: 7 ~ 12V

5V
Y VLIN
U DNF VBAT_LIN
VIN
LIN
LIN.TX pCe
LIN R LINRX He
oL TLINSLPN PF5

3_|V_3
DNF,
LIN.RX |
LIN.SLPN
N\
LIN.TX o

DNF

LIN
If VBAT <5V, the TJA1027 may remain operational, but parameter values cannot be guaranteed to remain within the operation ranges specified in datasheet

VBAT_LIN
OV — OnF DNF
DNF ||'
—
=3 MASTER NODE SLAVE NODE
M DNF | s
X ‘ ‘
LIN
‘ LIN
T VBAT_LINI—% 2l VLIN
DNF '||
GND ON CN16

1

DNF

Title: LIN
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STLINK-V3EC

VBUS _STLK
Cu__| 100 I||. . C3_”QL“|.
= TP1
CN1 USB_STLINK R14 5K1 C10 10nF ||. U2A R7 T MCO INTERFACE WITH TARGET MCU
A4 | ypust  ccl 22 R13 100K STLK UCGPD CCLC M5 | hpcy iN13PC3 T_Mmcormrag 15 >
AL (IS Cco [ B5 R6 ' 100K STLK UCPD CC2C N5 | A5 INiapCa - 100R
B4 | \;puss R5 5K1 C2 10nF ||. - STLINK @— ——p» TARGET MCU
B9 Al L2
s VBUS4  SBU1 L T_ITMS/T_SWDIO_OUT/PFY —gim—
S < SBU2 ﬁé = - :I' SWD|_O IN/PH7 N12 T_SWDIO &I\M?’?’R— AAII MC_L_J.)fxxsignalsareHiZaﬁer_POR,and_
2 = T SWO/PD2 D12 T SWO > R24 .~ OR only initialized after a PC connection to STLink
& 4 D+1 A6 us T JTDO/PBS LT o dedicated protocol (either JTAG, or SWD, or
>~ Dy [ B6 JXC= STLK USB CNP 1 [ . D+ ic L8 == STLK USB P RIS | \,on DEV HS PIPBIS T SWCLK/PHE ML T _SWCLK R15 ,,\33R DBGIN RC2h
b AT STLK_USB CN N 2 con a5 STLK_USB N R14 _DEV_To B R > DBGIN.MCO PHO
< D1 57 5 D-con D-ic — USB_DEV_HS_N/PB14 T SW_DIRPA7 R3¢ SRCINISWDIO sALT— MCO
e D2 B GND GND - SWDIO
. T JCLK oUuT/Pe2 M8 T_SWCLK DBGIN.SWO PB3 20
B12 A — ECMF2-40A100N6  — = — A0 | > DBGIN.SWCLK PAL4
GND4  TXI1+ = T_JRCLK/PB3 t SWCLK DBGIN
BL | ZnD3 Txi. A 118002 may be mirrored to T JTDIPre L3 T_JTDI R40 ,  33R DBGINJTDI PATS o)
AlZ L GNp2  RxI+ B optimize USB Iayout T_INRST/PF13 & DBGINvC IX A . vCP_TX
Al B X1 STLK_OSC_IN Gl - DBGIN.VCP_RX PA3 -
GND1 RX1- OSC_IN/PHO VCP_RX
24MHz STLK OSC OUT__HL | 025 quT/pHL R16
STo— Shieldl  Tx2+ —2 - | - STLK_vCP_Rxpg —<10STLK VER X - v 0% NRST NRST
Shg Shield2  TX2- —x Cyrstal caps may be tuned to optimized ‘ STLK_VCP_TX/PG14 | = VGG ARTR1
SHA Shield3 RX2+ A accuracy (depending on the layout) |3V3 Target Vio reference
Shield4 RX2- IP3 STLK RST T PWR EXT R25 .\ 5K1 |5y Targetexternal supply
1 USB TYPE-C 'I|| hoye i STLK_NRST 3N | \RrsT R26 10K ||. 1 source indicator
= USB_C_12401826E412A [ I ] I
Cl __ |[100nF | c7 H2.2u|= I4 | 12 oTGPHY T NRST/PAS —E8 R28,\ OR NRST o
.
I+
R8 MWV 3K J15 REXT_OTGPHY GNDDetect/PG5 _%% T VCC AIN J_ 222-,#, igi | ADisu:re!e pull-up/cjown resist_ors should be
T VCC AIN/PAO ]".'.' ||, placgd on targetsmedeperjdlng onthe
D6 = R4 T PWR _EXT application and the target internall pulls.
5V_STLK OVERVOLTAGE AND OVERCURRENT PROTECTION
- ! | | 1 BOOTO T_PWR_EXT/PB1 Recommended values (to be checked by the
Designer) :
(o) )
3V3 STLK'—‘ PDR_ON - pull-up on Target RX signal
VBUS_STLK U7 5V_STLK = — STLK LED/PAL0 | D15 STLK LED '{mplﬂlsD"Tarlg?ts?(,_s—igk",?,:gi)ms
- Internally present in nl
- no pulls on JTAG signals (as they are
3 | \N—5¢—ouT 2 G210 I||- | 10nF | C27 HW_TYP_oPi4 22 R33 10K |3v3_STLK internally present in the targeted MCU)
T_4‘ IN — I HW TYP 1/PI5 C4 R29 AN 10KT -no pulls on nRST signal (as it is internally
QoD 6 R38 3K T _PWR_INT J2 T PWR INT/ADC3 IN9/PE3 - = Reserved present in the targeted MCU)
o 2 Enuvio oy '|| Egé iEg T PWR SEL1 D10 T_PWR_SELUPm )
10 Liavae 2 : Egé éig T PWR SEL2 CI1 | 1"p\wR SEL2/PDS5 STLK_SWDIO/PA13 ﬁi gt? gwg& |||: .
1 © w ||- STLK_SWCLK/PA14
——100nF 3 . 3v3 STLKI—l
2R21 c18 T PWR EN R5 =
100K 10nF b T PWR LED __H15 | J-PWR_EN/PBO
T_PWR_LED/PC6
N STMB32F723IEK6
POWER STATUS LD6 PWR_STATUS STLINK MCU POWER
5V_STLK OVERCURRENTPROTECTION MANAGEMENT Red
b/
T_PWR_SEL2/PD5 | T_PWR_SEL1/PD4 R10,,, 1K 1 N’ 3 ||I 3V3_STLK
PowerDefaultSNK . . T _PWR LED [ " T Slelslslg
(current limit: 550mA) il a2 Ro s MM
Power1.5.SNK A N 2 4 | N10 H6
(current limit: 1.66A) HizZ 0 K 13V3_STLK Gz | VDD B3BB3B3533VSS 1y
330R VDD >3>3>3>>>3>3>3>VsS
Power3.0.SNK T T 7 S5 | \ob vas | H8
(current limit: 3.2A) Green K4 VDD VSS H9
Hi-Z =10 set in high impedance Red/Green G3 VDD VSS H10
S VDD vss
VDD VsS
- I3 | vpp vss -8
STMPS2151STR is backup of the TPS259535DSG H13 | \op ves 39
COM STATUS LD4 COM C8 J10
VDD VSS
Red C7 K6
A 3 VDD VSS —=
VBUS_STLK 5V_STLK R12, . 1K 1 3 |||. )12 xgg xgg K8
STLK_LED | C9 K9
[ =71 VDD VSS 5
R11 2 4 pL] VDDA VSS [Fi2
= FRUEY {3v3_STLK & VREF+ VSS —5E
_PT_ ONE DNF2=—3v3_STLK 330R ) T VBAT VsS —=
T PWR_INT Green EMEESSREC ﬁ: M8
DNE DNF DNE Red/Green I\F/_%g VCAPL VSSA \/Ill
1 VCAP2 VREF-
Ny
J:— L J—: J—: —c2 - 14 S555585% =
- - - - - T2 2.2UF %
ST-LINK POWER (3V3/300mA) 2.2uF olalsflslgls STM32F723IEK6
(O] I ] =
D1 U1l ST730M33R 3V3_STLK 3V3_STLK B
1 1 2 _ 3 1 _
UNUSED PINS u2c MEUSEETER | Y0 VOUU Ciz 16 1c2s oz lcz o7 lcie o |cs
T — —n T & e [ Jow e _Jez Jom Jow Jor Jow e e
3 s B D2 C33 GND C35 | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF | 100nF
4 SPI_MOSI/PCL GPIOL/PE4 ¢ 2 2uE ; 100F -||I
7= SPI_MISO/PC2 GPIO2/PE5 —o ~
SPI_SCK/PA9 GPIO3/PE6 ety VAL SR
%gi 12C_SCL/PBS N = = = C13 [C20 |c31 [c9 |[ci5 |c29 [c30 |c25
12C_SDA/PB9 UART_RTS/PD12 _[c13 Jco Jest Jeo Jeis _Jeze [cao |c
15 UART_RX/PB1L E | Tx00nF J100nF [100nF ] 100nF [100nF ] 100nF [100nF [ 1000F
%E CAN_RX/PA11 UART_TX/PC10 -||I
CAN_TX/PA12  UART_CTS/PD11

STM32F723IEK6
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EXTERNAL DEBUG INTERFACES ESD PROTECTIONS
U30 _ESDZV5H-1BU2 U34 _ESDZV5H-1BU2
DBGIN DBGIN.SWDIO 1 2 |||. TRACECLK 1 2 |||.
MCO —DBGIN.MCO PHO | |
SWDIO - DBGIN.SWDIO — PAI3
SWO ~_DBGIN.SWO PB3 U3l ESDZV5H-1BU2 U35 ESDZV5H-1BU2
DR SweLK ~ DBGIN.SWCLK  PAI4 DBGIN.SWCLK 1 2 |||. TRACEDO 1 2 |||.
7701 ~_DBGINJTDI PA15 | |
vep T —_DBGINVCP TX_ PA2
\VCp Ry . DBGIN-VCP RX_ PA3 U32 ESDZV5H-1BU2 U36 ESDZV5H-1BU2
= DBGIN.SWO 1 ii 2 |||. TRACED1 1 2 |||.
| |
TRACE
gLz PE2 U33_ESDZV5H-1BU2 U37_ESDZV5H-1BU2
) PE DBGIN.JTDI 1 2 |||. TRACED2 1 2 |||.
T PF.
TRACE D1 —F °E | I
D2 TRACED3 PE U38_ESDZV5H-1BU2
TRACED3 1 2 |||.
|
NRST
MRS U9 ESDZVS5H-1BU2 U6 __ESDZV5H-1BU2
av3l 1 ii 2 “I NRST 1 2 “I
MIPI-20 CONNECTOR
DEBUG_IN
3Vv3 CN4
Target Vio reference | VTref 1 1 2 2 TMS/SWDIO DBGIN.SWDIO
3|3 4[4 TCKISWCLK DBGIN.SWCLK
5]: ¢ |6 _TDOBSWO DBGIN.SWO
KEY. 7], g[8 DI DBGIN.JTDI
9] g 4o IO NRESET NRST
11 12__TRACECLK _OR, R27 _TRACECLK
f 20z VK g ﬁ 14 TRACEDD __OR ““R30 _TRACEDO
15 | - 15 16 TRACEDL _ OR,, "R30 TRACEDLI
7117 g [ 18 TRACED2 OR, 'R42 TRACED2
9 20 TRACED3 _ OR,,. R43 __TRACED3
19 20
bleadeiging ATralce signals: 50Q +/-10% |
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a
Specific constraints for MCU.SWDIO and
MCU.SWCLK (must be same length and must be
Shielded).
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