STM32G474E-EVAL

MB1397

Table

of contents

Sheet 1:
Sheet 2:
Sheet 3:
Sheet 4:
Sheet 5:
Sheet 6:
Sheet 7:
Sheet 8:
Sheet 9:
Sheet 10.
Sheet 11
Sheet 12

Sheet 13

Sheet 14:
Sheet 15:
Sheet 16:
Sheet 17:
Sheet 18:
Sheet 19:
Sheet 20:
Sheet 21:

Sheet 22:

Project overview (this page)
MB1397_TOP
STM32_microcontroller_IOs

U_MB1397_TOP
STM32_microcontroller_Power MB1397_TOP.SchDoc

Legend

USB_PD

USB-TYPEC_CON

FMC Memory

QSPI Memory

Audio

:LCD & SD Card

1 RS232 & RS485

: FDCAN

: Analog Interfaces
Peripherals

SmartCard

MotorControl

Extension Connector
Debug connector
Multi-Function Expander
Power Board
ST-LINK/V3E-SWD Module

HW Mechanical parts

General comment such as function title, configuration, ...
Text to be added to silkscreen

Warning text.

ry
Notes to generate the
board layout.

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
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By using the enclosed reference designs, schematics, PC board layouts, and documentation, in hardcopy
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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: STM32G474E-EVAL

Variant: G474EMC

Revision: B-04 | Reference: MB1397

Size: A4 | Date: 01-NOV-18 | Sheet: 1 of 22

7

ife.augmented




U_FMC Memory

U_STM32_microcontroller_IOs

L S—
ADC_OUTN

U_USB-TYPEC_CON
USB-TYPEC_CON.SchDoc

CON1_CC1
I USB-FS CON1_cc2
U_USB_PD
USB_PD.SchDoc

CON1_CC1
(> TYPEC CON1_CC2

U_FDCAN
FDCAN.SchDoc

{__ FDCAN

U_Analog Interfaces
Analog Interfaces.SchDoc

£__] ADC_OUTP
£__] ADC_OUTN

t > DAC

OPAMP4/COMP6_INP g:
OPAMP4_VINM

i > Comp6_OUT

X__] OPAMP4/COMP6_INP
] OpAmp4_INM

{ > OpAmp4_VOUT

U_ExtensionConnector
ExtensionConnector.SchDoc

| NRST

s | PA[0..15]

s | PB[0..15]

+ | PC[0..15]

» | PD[0..15]

FMC Memory.SchDoc STM32_microcontroller_IOs.SchDoc
FMC < > FMC USB-FS <
U_QSPI Memory
QSPI Memory.SchDoc
QSPI 4 __ QSPI TYPEC
U_Audio
Audio.SchDoc
Audio <1 __ Audio
Audio_I2C | FDCAN <
U_Multi-Function Expander
Multi-Function Expander.SchDoc
PAO_WAKEUP [ | MFX_WAKEUP
MFX_IRQOUT [} MFX_IRQ_OUT
NRST NRST
12C3 K 12c3
U_LCD&SDcard
LCD&SDcard.SchDoc DAC
CMOP6_OUT
MFX_105 | uSD_Detect SPI K SPI
MFX_1013 > SPI_MOSI_DIR
NRESET
OPAMP4_VOUT
U_Peripherals
Peripherals.SchDoc
MFX_I06 i > LED2 LED1 g LED1
MFX_IO7 i > LED4 LED3 LED3
MFX_1015 [ i ] EXT_RESET PA[0..15]
TAMPER_KEY > TAMPER KEY  PB[0..15]
JOYSTICK < __ JOYSTICK PCI0..15]
BK_Drive BK_Drive PD[0..15]
BK_Sense BK_Sense PE[0..15]
12C3_SMBA 12C3_SMBA PF[0..15]
12C3 < PG[0..15]
U_SmartCard
SmartCard.SchDoc
TRACE |
SmartCard_IO SmartCard_IO  JTAG-SWD <_

SmartCard <__j

U_Power_Board
Power_Board.SchDoc

U_HW_Mechanical_Parts
HW_Mechanical Parts.SchDoc

SmartCard_CLK <}
> SmartCard

U_RS232&RS485
RS232&RS485.SchDoc

1 > SmartCard_CLK

USART1_RX

USART1_TX

U_STM32_microcontroller_power
STM32_microcontroller_power.SchDoc

BOOTLOADER_BOOTO
BOOTLOADER_RST

PF0-OSC_IN

USART1_RX
USARTL_TX
RS485_DIR
BOOTLOADER_BOOTO
BOOTLOADER_RST

RS485_DIR

PF1-0SC_OUT

PF0-OSC_IN MOTOR <__{

PF1-OSC_OUT

PC14-0SC32_IN

PC15-0SC32_OUT

PC14-0SC32_IN

PC15-0SC32_OUT
NRST b

BOOTO

STLK_MCO

BOOTO

» | PG[0..15]

» | PE[0..15] QSPI |
» | PF[0..15] FMC /|

U_Debug connector
Debug connector.SchDoc

__ TRACE
__ JTAG-SWD

RESET

U_STLink_V3E_SWD
STLink_V3E_SWD.SchDoc

__ JTAG-SWD

1 | NRST

] VCP_RX

JP10
OO

T
VCP_RX ﬁ HW14
Closed

] VCP_TX

—_] STLK_MCO

U_MotorControl
MotorControl.SchDoc

__ MOTOR

Title: MB1397 TOP

Project: STM32G474E-EVAL

Variant: G474EMC

Revision: B-04

| Reference: MB1397

Size: A3 | Date: 01-NOV-18

| Sheet: 2 of 22

71

augmented




STM32G474QET6 MCU 1/Os

SRAM FMC
A
FMC_AJO..16] el
FMC DI[0..15]
FMC_DJ0..15] e
FMC_NOE
FMC_NOE —pe—e
FMC FMC_NWE
= FMC_NBLO
FMC_NE1
FMC_NBL1
FMC_NBLO
FMC NEL
FMC_NBL1
— FMC_A19
FMC_AL9 —prie=o2 DFN
FMC_A20 DFN
QSPI QsPI
QSPI_BK1_NCS QSPI BK1 NCS
QSPI_BK2_NCS QSRITBR2ANGS
‘QSPI_CLK QSRITCEK
QSPI_BK1_l00 QSPI BK1 100
QSPI_BK1_l01 QSPI BK1 101
QSPI QSPI_BK1_102 QSPI BK1 102
QSPI_BK1_I03 QSPI BK1 103
OSPITBK2 100 QSPI_BK2_100
QSPI_BK2_l01 QSPI BK2 101
OSPIBK2 102 QSPI_BK2 102
QSPI_BK2 |03 —— 5P BK2 103
LCD and MircoSD
SPI
sPlp_scK —SP12 SCK
SPI2_MISO
SPI2_MISO —<55—u5eT
SPI SPI2_MOSI
= LCD CS
LCD_CS — =555
uSD_CS
Audio SAl
SAISCKA —SAI SCK A
SALFS A
SAI_FSA —2 -2
SAI_SDA
SAI SD_B
SAI_SDB y
Ao [ Audio INT
SAl MCKA —SAI MCLK A
FEDCAN
FDCAN
FDCANI_TX ~—E2GANE TX
FDCAN1_RX
EDCAN FDCAN2 TX
FDCAN2_TX =& ti=S
FDCAN2_RX
USB-TYPEC
USB-TYPEC
PD_DBCCL PD_DBCC1
PD_DBCC2
PD_DBCC2
— PD_CCL
PD_CC1
- PD_CC2
PD_CC2 —orNse
TYPEC VSENSE
DISCHARGE ——DISCHARGE
SOURCE EN SOURCE_EN
USB-FS USB-FS
SR Bl USB_DM
USBFS UsB_pp —USB DP

DUAL MOTOR
UBA MOTOR
MFX_IRQ OUT _ SB26 == PAQ 21 [, MCUIOs 39 PBO QSPI_BK1 101 NG ST SB6Y < PEI5 _ TIMI_BKIN
ADC OUTN __SB27 == PAL 8] o 40 PBL QSPI_BK1_I00 G, BT SB78__p—~ PE9 TIM1_CH1
QSPI_BK1 NCS e PA2 29 |JiAcs 41 PB2 SBI8 [~ DISCHARGE TG P I SB79 PES TIM1_CHIN
QSPI_CLK B PA3 32 | s 18 _PB3___RI07 ,,, OR___ JTDO-SWO e SB76__ PE1L__ TIM1_CH2
DAC SB25 PA4 33 | oaa 19 PB4 SB9%6 = PD_CC2 MCT PWM 2L SB77 PE10 TIM1_CH2N
PA5 34 | e 20 __PB5 RII12 ,., OR___ FDCANZ2 RX N SB73__p—~ PEI3__ TIM1.CH3
QSPI_BK1 103 B PAG 35 | oae 21 PB6 SB2L PD_CC1 eI PONT AL SB74 7~ PE12 _ TIML CH3N
QSPI BK1 102 iy PA7 36 | par 22 PBY e s SB%8 PAQ TIM2_CH1
SAI SCK A R0 ., OR _ PA8 89 | g G SB8Y PD4 TIM2_CH2
USARTL TX__SB4 PA9 9 | oo 124 PB9 _RI27 ,,, OR _ FDCAN1 TX G, Bt SB2 PD7 TIM2_CH3
USARTL RX__SB3__—~ PALO oL Sio 62 PB1OSBIL [~ '~ OPAMP4_VINM — T sB62 =~ PAl5__ IIMZ ETR
USB DM R46 ., OR___ PAILL 92 | oy 65 PB11SB8 OPAMP4/COMP6_INP MCL MC2 PECSvRe SB103 = PE2 TIM3_CH1
USB DP Ri5 W OR___PAL2 R 66 PB12SB7 OPAMP4 VOUT ML MCa PECo, SBL18_— PE3 Emg—gﬂé
JTMS-SWDIO _R44 " OR__PAI3 % | Lags 67 PB13SB5 FDCAN2 TX NGV PFC" S SBl7_ PD2 e
JTCK-SWCLK _ R47 " OR PA14 98 | pata 68 PB14 _R35 SPI2_MISO MC1. TcL. SRUTOUT SB109 v PE4 cPIO2
JTDI R54 " OR PAI15 99 69 PB15 _R36 SPI2_MOSI e SBY7 PE5
Wv PA15 MC1_DissipativeBrake ADC2_IN5
MC1 Temp —B100 =~ PG4 ADCIZ IN7
VSENSE SB29 == PCO 2 | o 08 PDO__R83 FMC_D2 TG, s SB115 PCL ADGA TN12/5 IN12
QSPI_BK2_100 e PCL PER 09 ___PDL__R85 FMC D3 EL R Pre Ir?d SB55 PD8 ADCATINIZ/E IN13
QSPI_BK2 101 T PC2 24| o 2 PD2 SBI123 7'~ RS485 DIR e TVIos Te Vi SB56__p—~ PD9 - -
QSPI_BK2_102 S PC3 5 | 03 3 PD3___R90 QSPI_BK2_NCS —VbA T TIM8 BKIN
QSPI_BK2 103 PC4 37_| 4___PD4 FMC_NOE SB23 PB7 TIM8 CH1
L PC5 38 | 58‘5‘ 115___PD5___R97 FMC_NWE MOTOR MC;"'FC,%,\SAT?: SB49 PC6 TIM8 GHIN
CMOP6 OUT _SB9 == PC6 80 | oo 116 ___PD6___R98 SAI SD A T T SB64__ PCI0 _ TIM8 CH2
MFEX_WAKEUPSB6 __ PC7 8L | niy 117 __PD7 FMC NE1 M T o SB50 PC7 TIM8 CH2N
BK_Drive e PC8 87 | g 70 PD8 FMC D13 N B AL SB68__ PCI1 _ TIM8 CH3
LCD CS RA9 . OR__PC9 8 | 71 PD9 FMC D14 NI L SB51__ PC8 TIM8_CH3N
SmartCard 10__SB12 == PC10 100 | pdi0 72 PD10 FMC D15 MG3 PWM. 3L SB66__— PC12 TIM5_CH1
SOURCE EN_SBI3__ PCIL 101 | <7 73 PDI1L__R39 FMC_A16 R B SB52 PF6 TIM5_CH2
SmartCard CLKSB15__p— PCl2 102 | o5 74 PD12 FMC_Al7 o SB108 PF7 TIM5_CH3
TAMPER KEY _R141 . OR___ PCI3 7 75 PD13 FMC_A18 e SB106 p—~ PF8 TIM5_ETR
76 PD14 FMC_DO = 1_SB58 =~ PD11 GPI03
77 PD15 FMC_D1 SB6L PD15__ GPIO4
FMC NBLO R148 ,, OR  PEO 125 | .o oy __SB117 o~ PFl0 _ ADC3_IN4
FMC NBLL R149 'y OR___ PEL 126 | oF, < IF\)/ICZ i SB83__ o~ PE7 ADC4_IN1
SAl MCLK A_SBI11l p— PE2 1= 26 PF2 _ RI132 FMC A2 R Bus%ltag SB72__p PE14
SAI SD B SB110 =~ PE3 2 (=t 10 PF3__ R139 FMC A3 — g DAC1_OUT1
SAI FS A SB107 v PE4 31 pEx 11 PF4__ R140 FMC A4 VE BAG G SB93 < PA4 DAC1_OUT2
TRACED2 SB28 _—— PE5 4] oes 14 PF5__ R137 FMC A5 VB TG Ol SB24 _—~ PA5S ADCI2_IN8
TRACED3 R142_, .. OR PE6 5 | pee 97 PF6 . Audio INT = G A SBI13 —— PC2 ADCI12_IN9
FMC D4 R PE7 53 | pey 15 PF7 FMC AL NG SB114 p—~ PC3 ADC12_IN6
FMC D5 e PE8 54 | peo 16 PF8 usD _Cs NG SB99 o~ PCO ADC345_IN7
FMC D6 e PE9 55 | feo 17 PF9__ RI34 ,.,.0 SPI2_SCK N SB60__ o~ pD10__ ADC345 IN9
FMC D7 B PE10 5 | pE10 18 PFI0__RI36 iy 0 FMC_AO St SB59 | pD12__ ADC345_IN10
FMC D8 B PE1L 57 | peqg 48 PFIL__R96 ,,\ 0 LED3 N SB57 PDI3 oavPL VINP
FMC_D9 B PE12 58 | bey 49 PF12__R93 0 FMC_A6 = AL RN
FMC_D10 T PE13 59 | oeps 50 PF13__R89 0 FMC_A7 AL NG SB% = PAL AT RGOl
FMC D11 SN PE14 60 | pera 51 PF14__R88 0 FMC_A8 PRV SB105 p—~ PA3 AV VTG
FMC D12 S PE15 61| pegs 52 PF15__R87 0 FMC A9 OPAMPL OUT ggig — Eﬁ; OPAMP2 VINP
MCUCLK &RST | 82 PG0 _ R48 FMC_A10 8Eﬁmgg—mg SB70__ 7~ PD14 8;’?%5—%\34
PCl4 8 ! 83 PGL___R28 FMC _All = SB20 PC5 5
1 PC14 - OSC32_IN 1 OPAMP2_INN OPAMP4_VINP
| 84 PG2___R50 FMC_A12 S B SB104_p— PA6 OPAMPAVINP
q X I
PCIS 9 | peis oscaz out | 85 PG3___R27 FMC_Al3 OPAMPA INIP SB67 PBIL _ OpaMP4 VINM
] 86 PG4 R53 FMC _Al4 OPAMP4_IN2P SB63 /= PB13 OPAMP4 VOUT
: 103 PG5 R68 FMC_A15 OPAMPZ INN SB71 Y PB10 OPAMP3 VINP
PFO 19 | PEO - OSC IN : 104 PG6  R70 12C3 SMBA OPAMP4 OUT SB6S N PB12 OPAMP3_VINM
- H 05 PG7___R74 12C3 SCL OPAMP3 INP SBY S PBO OPAMP3 VOUT
PF1 20 i 06___PG8___RI8 12C3_SDA H SB80 PB2 -
{ PF1- 0SC_OUT i O EBRECSBRE] ED OPAMP3_INN 2ol =
! OPAMP3_OUT _—
NRST 21 | =
| PG10-NRST \
1
BOOTO R123 ,,, OR PB8 123 | ppo mooTo !
1
STM32G474QET6U
PORT
DEBUG
SmaricarcRio SmartCard_10 RCT PCI14-05C32_IN
JIACSWD RELS PC15-05C32_ OUT
JTMS-SWDIO ﬂgﬁg\/"ggﬁ SR EHS SmartCard CLK__| oFo -
JTCK-SWCLK ~—jrE; BET PF0-OSC_IN
JTAG-SWD ITDl —E55Wo VTR (R PF1-OSC_OUT
JTDO-SWO TAMPER KEY |
JTRST R109 .., OR LED1
JTRST i LEDL
BK Drive BK Drive LED3 LED3
PB1L SBI0__ =] e
TRACE MFX_IRQ_OUT
< MFX_IRQ OUT >
TRACECLK ﬁﬁgggb’( Eig 82 8&%"&:4&%“"% INE OPAMPA/COMP6_INP_| MEXSWAKEUR MFEX_WAKEUP
TRACEDO } CMOP6_OUT
TRAGEDL - IRACEDL RI44 ./
TRACE TRACED?2 % gﬁﬁmgj xﬁ\‘U’\; [ OPAMP4 VOUT I2GSESMBA 12C3_SMBA
TRACED3 =——————— OPAMP4_VINM | PAID.15
= PA[0..15]
DAC i PB[0.15
BAD ST ‘ DAC PBI0..15
ADC OUTN ADEIOUIIE | pCl0.1
VA ADC_OUTN | e PCI0..15
EgiBRST?I'IFSX [ RS485 DIR Bl PD[0.15
USARTL RX CEARIL D4 PE[0.15
USARTL_RX = PE[0..15
SR73 NRST PF[0.15
12C 21K5 OO0 NRST PF[0..15]
o 12C3 EQGI0 PG[0. 15
12C3 SDA - ECI0S15]
SDA
e o 12C3_SCL ] ]
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MCU POWER, CLOCK, RESET & BOOT

c183
32kHz Clock | M R315 ,,, OR___ PCl4
-||I I} RS v —e PC14-05C32_IN
PC15-0SC32_OUT
4.3pF
C182 TNX32158A-32.768K
,||| 1
| Il
4.3pF
24MHz Clock
STLK_MCO DFN 1
From STLINK V3E MCO (8MHz) for interposer
DEN
I|I ci78 HprF R317 \\\ OR EE&’ PF0-OSC_IN
[ N PF1-OSC_OUT
'I|| carr ||LepE”) ¥ R313 ,,, OR
| I
RESET .sze
BLACK HAT
B3
21 o0 o i 1 RS NRST
SWITCH C174  Capacitor close to MCU
RESET 100nF
Us1
2 N i =
v
| ESDALCeVI-1W2 D11 P18
= 0O BOOTLOADER_RST
BAT60JFILM BL_RESET
Open
BOOTO 0010 BOOTO
R182
10K
. P8
o)
default : 1-3 SW7  |Q] Open
BOOTO BL_BOOT
1<—>0voD [ .
0=Flash D2
1=Sys|Mem L BOOTLOADER BOOTO
) BAT60JFILM

VDD ADJ  3V3 . U6B
JP11 VDD VDD_MCU 13 MCU_PWR 12
1 [ Hwis 31 VDD - VSS 30
O 2 7 VDD VSS 26
3 [93vz Ao 84 | VDD VSS a3
O . VDD VSS
L | default:1-2 79 VDD Vss 78
Header 3x1 SB90 95 VDD VSS 94
3v3 VDD _MCU 111 110
T VDD VSS
JP6 128 | \,5p ves 127
1 o L9 VDDA
s [OF* Y'Y 4 | vopa 4
VDD_MCU 3V3 © 600R@100'\/”_|ZVREF 43 42 N
default:2-3  Header 3x1 44| xSEE: ViR
VDD
JP7 6
HW16 1] | e AGND
8 2 HwW17 STM32G474QET6U
CN13 | | | . 3 5| VDD BAT
1 -] default : 1-2
CR1220 holder Header 3x1 e
_ SB close to MCU B31
c59 g
HW25 100nF SB30
SB close to power sourg¢e
= DFEN
Capacitor close to MCU
CR1220 L,
B AGND
VDD _MCU
——C161 =—=C160 —=—=C173 —=—=C162 ——C176 ——C165 ——=C175 ——=C164 J*C163
100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 4.7uF
SB86
VREF VREF VDDA
VDDA VREF_EXT
L8 | ]
L C166 C168 C167 C170
SB84 600R@100MH: T T
== e z 10uF 100nF F 100nF
SB85 I
100nF
DNF
AGND AGND
AGND C97 and C98 closed to VREF+ and VREF-
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5V_EXT VBUS
USB PD * 4
7Y — & 5 @ \R246 LRos0 LRosa LRoso
J_[_‘i_ STLYP3LUH6 STLOP3LLH6 2k 3Kk 3k 3K
<|¢ [ VBUS 5V_USB_PD
SR248 3R244 D8
221K 2330K
5V_EXT STPS2L40UF
D9
SR249
$100R DISCHARGE SB44 =< VSENSE
STPS2L40UF
SR323 €185
TI0 g $49K9 10pF
6
[-* 5 —_—
12 = =
SOURCE_EN 1
Power Delivery management
USB-TYPEC
TYPE-C Source port CC management
USB-TYPEC
PD_DBCC1 ——DDBCCL
PD_DBCC2
PD_cc1 —LD-S4 EDACCL CONI_CC1
TYPEC \F;?Er(\:lgé VSENSE
DISCHARGE PD_CC2
DISCHARGE SOURGEAEN CON1_CC2
SOURCE_EN T
3
PD DBCCl 2 PD_DBCC2
1
GND DBCC1 GND DBCC2
default : 1-2 default : 1-2

= HW22 — HW23
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USB-TYPEC CON

USB-FS USB-FS
USB-FS USB Dp m———=—

VBUS
3A
CcN22
Differential pairs 90ohm Differential pairs 90ohm
AL GND1 GND4 |-B12
cl1 Tx1+ A | S0 s Bl C1 RX1+
CLTXI- A3 B10 CL RXL-
23 X1 RX1- 21
ci ccl A5 | VBUSL J VBUSA mgg Cl SBW
cct SBL2
A6 B7
D+1 D-2
AT ] T
c1 sBuL Ag B ci cc2
S ssuL cca 22
C1_RX2- Alp_| vous2 [l VEUSS Teg C1 Tx2-
CLRX2+ AL B2 CLTX2x
AL Rxa+ X2+ B2
GND2 GND3
usB DP CNGO08ST30R
USB D
TYPEC
uss
¢ o1 101 — |
—— VBUS  GND |||-
102 102

USBLC6-2SC6

c1ccl SB122 CON1 CCl
CON1_CClL
C1cco SB12L 7~ CONL CC2_>Con1ccs
i o
U30
3 S [FspasviL
G\D
o™
VBUS
VBUS
-
CN19
& [ESDATP120-1UIM L
CL TX1+ 3 4 C1 RX1+
CL TXL- CL RXL-
5 6
o c1 ccl ; 13 c1 cc2
£ CL SBUL 11 C1 SBUZ
) Cl RX2- 12 1‘6‘ C1 TX2-
CL RX2+ o 18 CL TX2+
19 20
FTSH-110-01-L-DV-A
TYPE-C SIG
Title: USB-TYPEC_CON ;
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MEMORY

FMC
v Ao 19 gt —
FMC_D[0..15] et e AL
FMC_NOE ——= 2= P\ [0 -] I
FMC FMC_NWE —EMC NWE
= FMC _NBLO A20 =NC
FMC_NE1
d FMC NBL1
FMC_NBLO — s ==
FMC_NBL1 ——
FMC_AL9 — o5
FMC_A20
VDD
w L
S| &5 | VDD
o [=3
SIS A19-20 = 0 by default
DFN
o |~ A20 R162 ,,, 220K R171
3 B AL9 R156 1, 220K 10K

Place close to SRAM

Operating range:
512Kx16: 1IS61WV51216BLL-10MLI VDD: 2.4V to 3.6V
512x16: IS66WV51216EBLL-55BLI VDD: 2.5V to 3.6V

PD7 _FMC NE1

A20
Al19
Al8
Al7
Al6
Al5

Al4
Al3
Al2
All

Al10
A9
A8
A7
A6
A5
A4
A3

Al
A0

PD5 FMC NWE

PD4 FMC NOE

PEO FMC NBLO

PE1 FMC NBL1

1S61WV51216BLL-10MLI
Default config = A0-A18

SRAM

U1l
E3
s NC
A2 H6 | NC
G2 Gl D15
—a1e | NC /015 —=—F=77—
H1 F1 D14
1 2] Al8 /014 —=——==
D3 F2 D13
e i AL 11013 —=5>—F=75~
E4 E2 D12
—c ] Al 11012 —=5——F=77"
F4 D2 Dil
Al5 11011 —=5——=5+
F3 C2 D10
1 Al4 1/010
G4 Cl_ D9
T AL3 1109
G3 Bl D8
T AL2 1/08
H5 G6 D7
o AN 1107 ———=—
H4 F6 D6
o 2] AL 1106 ———Fc—
H3 F5 D5
e 5 A9 1105 —=———
H2 E5 D4
i A8 1104 ——F72—
D4 D5 D3
= 1 A7 1103 —=———>—
Cc4 C6 D2
At 2] A6 1102 —=——F=7—
C3 G5 D1
—As_Ba| > WOl TB6 DO
> A4 1100 ——
B3
1 A3
A2 AS
A4 A6
— o A Al NC
A3
B5 | 22 D6
o EE VDD —¢+
WE VDD
2 oE
Al | = D1
B2 LB GND E6
UB GND

{vDD
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QSPI Memory

QSPI

QSPI

QSPI_BK1_NCS
QSPI_BK2_NCS
QSPI_CLK
QSPI_BK1_I00
QSPI_BK1_l01
QSPI_BK1_102
QSPI_BK1_l03
QSPI_BK2_100
QSPI_BK2_I01
QSPI_BK2_102
QSPI_BK2_103

QSPI

BK1

NCS

QSPI

BK2

NCs

QSPI

CLK

QSPI

BK1

100

QSPI

BK1

101

QSPI

BK1

102

QSPI

BK1

103

QSPI

BK2

100

QSPI

BK2

101

QSPI

BK2

102

QSPI

BK2

103

Operating range: 2.7V<VDD<3.6V

Twin Quad SPI Flash solutions:

u12
QSPI_BK1 103 PA6  R178 ,,, 33R HOLD#DO3 CLK 18 PA3 QSPI_CLK
Voo . boo 15 R173 ,,, 38R PB1 QSPI_BK1_I00
C51 || 100nF ||. & Ne 14 o PC1 QSPI_BK2_I00
QSPI_BK2 103 PC4 o G N 18 g QSPI CLK
QSPI BK2 101 PC2 o NE Ne 12 v PC3 QSPI_BK2 102
QSPI BK2 NCS _ PD3 SB126=< NE e [
SB35
QSPI BKL NCS  PA2 — aa Ves |10 ||.
QSPI_BK1_101 PBO R150 ., 33R DOl WéNppDQ2 2 R160 ,,, 38R PA7 QSPI_BK1_[02
R161s $R166 MT25QL512ABBBESF-0SIT
10K $ $10K
vDD}
Us4
QSPI_BK2 103 R3O W 3R 11 o pwnos oLk 18 — QSPI_CLK
15 R0 gR SPI_BK2 100
T‘ vee DQo |2 —R320 Q
14
o NC NC —=
100nF NG Ne 13
L NC ne L2
51 ne NC L
QSPI_BK2_NCS Ml oo Ves |10 I
QSPI_BK2_l01 R21 3R 8 | por wivppipoz —o— R322 i 3R QSPI_BK2_I02
MT25QL512ABBBESF-0SIT

One Twin Quad SPI Fllash

U12:MT25TLO1GHBBSESF-0SIT

U54:NA

R167/R168/R169/R170, SB120,SB36 ON

R319/R320/R321/R322, SB119, SB35, C184 OFF

Two Quad SPI Fllash (Default)

U12:MT25QL512ABB8ESF-0SIT

U54:MT25QL512ABB8ESF-0SIT ~ R319/R320/R321/R322, SB119, C184 ON

R167/R168/R169/R170, SB120, SB35, SB36 OFF

Title: QSPI Memory
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Audio

uss
3v3 WMB994ECS/R
- £2 Lpo1vDD AGND 22
T = AVDD1 AGND —£F
SPKVDD1 AGND £
e T—ch‘ SPKVDD2 SPKGND1 é}
5 AvbD2 SPKGND2 —=¢
. 1vs| 2 CPVDD CPGND —H3
4% £~ pcvbD DGND —£5 |
: B2 DBVDD HP2GND |||- 12C3
1v8|-9 LDO2VDD
9 [c84 [co4 [co2 fcr00  fcor Igga o1 fc101 R237 D4 SDA T SioR ANl [HE
_IE S |- J]en & VoD—w D3 LDOIENA _scik scL
(TR (THEN THENN THENN TH m (TR (TR (T t LDO2ENA CS/IADDR ——— DFN —|VDD
EREFRE E EEF A e B verc CiFmoDE 24 I
S ¥ 2 = < S
D3 PE2__ SAI MCLK A
D W } s MCLK1 22
- L8 pmiccLk GPIO2MCLK2 S
= SALSCK A__PAS GL A3
SALFS A___PE4 30 et SRRMODEY s
NI TS o LRCLKL REFGND I
SALSD B___PE3 For easAll AT
AL s = o ADCDATI miceiasL —&L
ADCLRCLK1/GPIOL MICBIAS? —22
VMIDC
H2 | pioaeeLke HPOUT2N —E2- oy S=di) SSe
F4 F8 4.7uF 4.7uF 4.7uF CN26
51 GPIO4/LRCLK? HPOUT2P 8- | 3 PraosE3 GR
42— GPIOS/DACDAT2 - |||- 2
£ | Gpi07/ADCDAT2 HPOUTLFB
L4 GPIOB/ADCLRCLK2 HPOUTIR —22
s HPOUTIL ; 6
2 GPIOII/BCLK3 L6 A
Tha_| SPIOIOLRCLKS ==C106 ==C107 Jack out Green
“F5 | CPIOB/DACDATS cs 1000F Audio_Out
5 | GrI09/ADCDAT3 LINEOUTIN —= U
Chre) LINEOUT1P —B2-
302863 BERS L8 Nwp LINEOUT2N —=& L
4 Right C99 ||1uF D7 | INILN LINEOUTZ2P 2% =
I LINEOUTFB 28 Lot
B8 ESDAGV1BCS
6 Left | ARG P16 1 6
B9 | |N2LN/DMICDATL B1 ||-'_| S Wo1 o4 —
Jack e 2 o B SOy o | —H G0 485
Operating range: 1.62<VDD<3.6V Audio_In C87 || 1uF B7 INIRN JP17
12C address: 0x34 1 c3 ewayl
SPKOUTRN o :
—’:g IN2RPIVRXP SPKOUTRP |23 B Ben | SPKRight
~—— IN2RN/DMICDAT2 c8 —_— —
CPCA = =
Audio cpog —H8_C103 HZ.ZuF ]
SAl
SALSCKA ~—SALSCK A CPVOUTN _H7_C105 ||2.2uF |||.
SAIL FS A Gr__cloa|[22uF T |
SAI_FSA —o e CPVOUTP
SAI_SDA —21—25-F
SAI_SDB -
AT i Audio INT
SAl MoKA —SALMCLK A
Title: Audio
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LCD & MICRO SD Card

|w

U46

101
102
GND

NC4 ——
NC3
GND
103 NC2
104 NC1

HSP051-4M10

CN28
PJS008-2003-1 uSD
14

wl\J

.|||_‘

.:;

13

U'|

12 11

SW

SWl

SPI MOSI 3Vv3

AN
ESDALCV1-1U2

uSD_Detect MEX5

3Vv3

|8 C65 |I-
7 1000 SPI_SCK_3V3

3v3

R219
10K

| | R233
' l_l\M,_.
100K

vvv

R2205

Socket 4x2_LCD_IO_MODULE_MB895C
CN20

270R N

LCD CS PC9

Cs
SCL
SDI

Aol V3 RV OR CN_A

Open drain pin! vbb

R226
4K7

—

G

R231 ,,, 270R

SDO
RESET

2162085141
CN24

VDD
VCI
GND
GND
BL_VDD
7 BL_Control
BL_GND

"1 1o0nF ] 10uF 5| B enn

oo \l|03|u1|4> (.QNH

NRESET

2 (Bl)s
s 22D
Q

1
BSN20

LCD_SIG

V3

CN_B

1
2
L ——

L6 :

A
i:OR@looMHZ —Lcmz —Lcm

3V3I SB45(=/=
5v SB46F—

3v3
SR287
SPI2_MISO PB14 100K
usb_Cs PE8
Open drain pin!
MCU_1V8/3v3
VDD 3\
u28
c69 ] 1 8
SPI2_MOSI___PB15 '|||—| Toone 5] VCeA  VeeB —
3 Al Bl
A2 B2 —
R222 GND DIR
Vop 100K _ SN74LVC2T45DCUT
SPI_MOSI_DIR MFX13 —
VDD MCU_1V8/3v3 .
VDD
R218
100K
U26
ce4l 1
SPI2_SCK PF9 '|||—| Toone 5| VoA VeeB
' 3 Al Bl
2 A2 B2 =
GND DIR
| SN74LVC2T45DCUT
LCD and MircoSD
SPI
SPI2_SCK —on12 SCK
iy SP12_MISO
SPI12_MISO
SPI12_MOSI
SPI SPI12_MOSI
LCD _CS
LCD_CS — =522
usD_CS

[ SPI_MOSI_DIR ﬁggl\gce)tselctom
uSD_Detect |

600R@100MHz

2162085141  LCD_PWR
Socket 4x2_LCD_PWR_MODULE_MB895C

Title: LCD & SD Card
Project: STM32G474E-EVAL
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RS232 & RS485 (USARTL1)

u17

i)

1 c58

15

C57_|[100nF 28 26 100nF
|724 Cl+ vCC —o —|_| CN11
' c1- GND I
1] & v+ |27 C56 | 1
C55 2] & \. _2__100nF DSR 6
100nF Co4 RXD 2
14 9 100nF 7
USART1 TX 3V3 13 ] TN T10UT —7— TXD 3]
51 T2IN T20UT 7 TS 5
— T3IN T30UT —— .
21 9
—% RIOUTB
BOOTLOADER BOOT0 »—B20T0 ig . R20UTB . g
15 RiouT RUN —
5 ReoUT R2IN
ST T RaoUT RSN —
<_BOOTLOADER RST )—-=2————2— R4OUT RAIN —
. R50UT R5IN av3
|__23 | nEN nshpn 2] =
—  ST3241EBPR
P9
1
EErT— RS232 RS485
3 Open
-
UART_TX LEVEL SHIFTER for MCU_1V8
VDD  MCU 1V8/3V3 R191 LR19Q |
22K 322K \ |SB38
VDD 3v3
SR201 SR202 7 7 R192
23100k $100K 3v3  \[sB37\ |sB3 120R
u23 u22
ce1l 1| 8 c62 1 8
USARTL T50,PAY__ SBA0N '|| 100nF_2 XECA VC%Bl 7 100nil!||'USART1 TX 3V3 2 E—g ch 7 C60
[ Ro485 DIk 3] By 6 RS485 DIR 3V3 3] o8 A8 100nF
- 41 eND DIR 2 VDD | 41D GND 2
—  SN74LVC2T45DCUT ST3485EBDR
A 5 -
310K

DB9-male USART1

USART

3-1634580-2

Title: RS232 & RS485

Project: STM32G474E-EVAL
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2x CAN FD

5v
T os3 R180
>—| ||| ||I
10K
100nF CANIH
uis
FDCANL TX___ PB9 I L 1  sray k8 4 CN12
-I|| S VSS  CANH <k P 1
e———— |
FDCANL RX __PBS Z X)E(’g C'i‘/’\l“c; 3 oo 2
R181 header 2x1
MCP2562FDT-HISN c52 120R CAN1
100nF CANIL
EDCAN =
FDCAN uL6
FDCANI TX Eggﬁm - ESDCAN03-2BWY
FDCANL RX
EBCAN FDCAN2 TX
FDCAN2_TX ~—EDSANZ TX
FDCAN2 RX
Y
o R163
>—| ||| ||I
10K
100nF CANZH
u10
FDCAN2 TX __ PBI3 I Lo stay 573 g)Pzen CN10
-||| 2 VSS  CANH it P 1
e |
FDCAN2 RX___PBS 4| Yo O[5 oD 2
R165 header 2x1
MCP2562FDT-HISN C40 120R CAN2
100nF CAN2L

Operating range: VDD>1.8V

u13
ESDCANO03-2BWY

Title: FDCAN

Project: STM32G474E-EVAL

Variant: G474EMC

Revision: B-04

| Reference: MB1397

Size: A4 | Date: 01-NOV-18

| Sheet: 12 of 22

171

ife.augmented




Differential ADC

DAC connector

VREE _BIAS C159
R304 5V 100nF
AGND IR
1K
CN3
3 U4A Two pin header for external analog input
5] SN re L R302 3 | TsHe2DT AIN+ ~a10
t
3 GND R19 1K 1 L = AGND __ “Un, - ADC_OUTP e @t
- B7! R
GND 51R /<r SB75 33
SMB-ZJWE-3 C158 [ESDALC6V1-1BU2
< ; AIN L C171
AGND ’_| APBND 100pF, 50V
.~ 100nF N U9
R307 R308AGND ESDALC6V1-1U2
u2 AGND h h AGND
ESDALC6V1-1BU2 AGND
~ 1K 1K R105/C102 and R111/C103 must be as close as possible from the MCU pins
AGND Close to MCU on PCB
R303 R306 R152
AGND NAAs NS | AWV 7 ADC_OUTN > AGND
1K 1K SB16 33R
u4B
VREE BIAS 6 C35
7 DFN 100pF, 50V
R305 5
' o
1K
TSH82IDT AGND
ADB8058ARMZ backup for high performance AIN-
R301 U7 AGND
1K [ESDALC6V1-1BU2
o~
AGND V4
AGND
VDD - PB11 VINP
T Potentiometer/LDR CEIUCEIV TR 5v
o e ‘ Compé_OUT PC6 Comp6 OUT
Cc50 ¢ 2 4 2| PB12 _ OpAmp4 VOUT
100nF $YRV2 N\ |||' [ OpAmp4 VOUT SR318 -
10K ESDALC6V1-1U2 : PB10 OpAmp4 INM $180R
b OpAmp4_INM 3v3 1P VREF_EXT
= = s TP1 9013-S0T23
Potentiometer STM32G4 OMP Iref<=6.5mA
5 S SR111 VREF _BIAS C181
1 VINP s 2270R J
VDD ol2 R164 Comp6 ., Comp6 OUT
3 1K i 100pF 2R316
o - 10K | /sB102
LDR o U8 2RI117 |\ Us3
POT LDR Comparator 310K |/ sB22 Ref |4 ——C179 ——C180
. - L/ L
Default setting: 1<->2 from Potgntiometer VA Ref 1 V& NC ; 100nF 10uF
Lria e Lran1
TS432AILT $47K C28 —=C30 FL1431ACL5T S47K
Sies2e HW18 i 1000F_ | 10uF o
T
TP2 P N
—= A OUT i e AGND AGND
{_OpAmp4 VOUT .-OpAmp4
LY D) LMA4030AMF-2.5 Backup for high accuracy
: - OpAmp4_INM R157 ,,, 1K |||.
5 |
OpAmp/ADC
3y 1 Title: Analog Interfaces
R'\H. Project: STM32G474E-EVAL ‘
Variable gain 10K Variant: G474EMC ' ’
Revision: B-04 | Reference: MB1397
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TAMPER & KEY BUTTON JOYSTICK Bl
excl with WIFI wake-up 5 |
. -|||— COMMON
Z | CENTER
DEN
U50 | 1
(TAMPER KEY PC13 IRV 2 I||. & Jov_sEL —MEXO L
NE ESDALC6VI-1U2 E JOY_LEPT —l ikt 3 |
©  JOY_DOWN —yess =— DOWN
= le) - JOYSTICK % JOY_RIGHT X 4 RIGHT
100nF should be place —L 157 KSC721GLES " JOY_UP UpP
close to the MCU T~ lo)
lLoonF HW11 MT-008A ol
VF BLUE HAT U49 Joystick
LEER I wo1 o5 —2 W20
5 GND 104 —
e 102 1/03 =
. | ESDA6V1-55C6 .
. JOYSTICK BLUE HAT
LEDs
LED BUCK converter
3v3
GREEN 5V
LD1 @)‘ R297 ,,, 270R PG HERT l HB_LED
I Curr=5mA, Lum=25% b1
ORANGE From MEX T 8 STPS1LA0AY ——c43 D5 With LPB1
LD2 AP R298 ,,, 360R MFX6 SB34 6 1uF LE-CWC12100[D]
AN — LED2 |
I Curr=5mA, Lum=25% 5 ™
RED IP3 r17s 2 L2 LPB1
LD3 .‘)' R299 ., 470R __PF11 IEDS l BK brie—PC8 e 3 D[t YL — B
Curr=4mA, Lum=25% 5V 10R G uH SB33 R
——C45 :ﬂ!i consideration for heat dissipation (350mA/1W)
BLUE From MEX 100nF LPB-501110101S-110945
LD4 @')‘ R300 ,,, 270R MEX7 [EDZ l S| 4
I Curr=2mA, Lum=25% +c41 $R176 7] R - EEL BK_Sense
== 310 WA g
ATUE KTL6N2VHS I
1R C49
1InF
2C 12C3 VDD
12C 12C3 SDA
EXT_I2C — o T 1aCs sCL Temperature sensor
SR16 VDD
CN1 S4K7 R14
12C3_.SDA__PG8 U3 ]
= 1 2 —X R1 7K5
12C3|SCL__PGY L MFX15 12C3 SDA PG8 R13 _,,, OR 6 — | 4 C13
v o o EERESE} 563 SMGA—_12C3 SMBA _PG6 RI5 _"“OR 2| DA AT ge,\rl’g 5 100nF
— 12C3 SCL PG7 R17__ '+ OR 1 3
| 7 8 o {sv ScL VDD
SSM-104-L-DH STTS751-0DP3F =
EXT 12C Operating range: VDD>2.25V
12C address: 1001000
UL
6 1
5 101 10_1 D) | Title: Peripherals
4] VBUS GND —3 |||' Project STM32GATAEEVAL ‘
102 102 Variant: GATAEMC ’I

USBLC6-2SC6
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SmartCard

MFEX_SmartCard _1V8
SmartCard_1V8
MFEX_SmartCard _3/5V. SmartCard_3/5V
MEX_SmartCard_OFF SmartCard OFF
MEX_SmartCard CMDVCC i
Smart Card MEX_SmartCard_RST S CIYION (29
SmartCard_RST
VDD
VDD>2.7V
VDD
SR273R274
210KS10K
R291
4K7 MFX9 MFX_SmartCard_3/5V
U42
2 CLKDIVI Auxauc —22 élgﬂﬁgﬁ
-|| 51 CLKDIV2 AUXIUC —5= B0
| T 5VAV liouc —52 SmartCard_IO
| PGND XTAL2 55—
5V Cl54 5 | 24 PC12
100nF 6 | M XTALL 53 MEX10 _MFX SmariCard OFF SmartCard CLK__]
+c1sp b T \c/fdp v —|22 [
153 C55 8 | oF 21 ' |
—|_47uF | |—”— Vup vdd {VDD
L0005 | 100"Flg PRES RSTIN ig —Lc127 _+ciar
= | 171 PRES  CMDVCC —= T00nF | 47uF
5 o PORAD) —=
13 AUX2 Vce 6 =
14| AL &[5 VDD -
L T
= ST8024LACDR MEX12  MFX_SmartCard RST
C126 oER MFX11_MFX_SmartCard_CMDVCC
1 MFX8  MFX_SmartCard 1V8
1
100nF — 1
DEN
D10
CN31L
& IoNp [vee Ha g vee vee .
<7 NC RST <3 5 RST ext RSTin 3 -
c8 110 CLK ca 5 CLKext CLKin 7
NC NC DATAext DDATAin
Smart Card S1 | I g
oi—AZA%J—WDD
o
2480-208-503-100-RC| 100K EMIF03-SIMOZM8

u44

L4
ESDALC6V1-1U2

2 ;i 1
L "]

Operating range: VDD>2.7V

Title: Smart Card
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3V3
Dual Motor Control
MOTOR DUAL MOTOR
MEL SO MC1 STOP TIML_BKIN R9
MCL PWM 1H MC1 PWM 1H TIM1_CH1 3K3 CN2 Motor control connector 1
LPL TIML_CHIN
MC1_PWM_1L (e ARG Al TIMl_gHZ ME1ESTORSRRELS = ; EMERGENCY STOP GND 2
MCL PWM 2H (L ARG A = VEIRWNR L] 2 PWM_1H GND |—
MOT PWM 2L MC1 PWM 2L TIML_CH2N C1 MC1 PWM_1L PE8 5.1 pwMIL oND -8 |||.
S MCIL_PWM 3H TIM1_CH3 inF MCL PWM 2H PE1L 7 L 8 |
MC1_PWM_3H = PWM_2H GND
N oA MC1_PWM 3L TIM1_CH3N MCL_PWM 2L PE10 | oA eND |10
o = MCL_EnA TIM2_CH1 = MC1 PWM 3H PE13 11 L 2
WG =5 MCL EnB TIM2_CH2 MCL PWM 3L PEL2 | DAL GND =7 R3 0R. PC1 MCL BusVoltage
MIGLEIS MCL_Enindex TIM2_CH3 MC1 _CurrgntA+ R2 O0R G| PO SUSVOILINES | N
MC1_Enindex TIM2 ETR V& cUrrgmB+ R W= 5~| PHASEACURRENT +  PHASE A CURRENT - —¢ |
MCL MC2 PFCsyne  TIM3_CH1 TeTEm b o To~| PHASEBCURRENT +  PHASE B CURRENT - —5¢ I||- .||
MC1_MC2_PFCsync MCL MG PECowr.  TIM3_CH2 o VGRIGINSHUTOUTEPEY 57~ PHASE CCURRENT +  PHASE C CURRENT - — e
NI VG ARG MCL MC2 PFC SD_  IM3_ETR MCL DissipativeBrake _PE5 e [E-cimian GND =7 RS ... OR PD8___MCL MC2 PFC Ind
MC1_MC2_PFC_SD MCLICL SHUSoUT  GPlol 2R BN ek 55— DISSIPATIVE BRAKE PFC Inductor current —52 —W— BCARRNICIATee
MC1_ICL_SHUTOUT r—— GP102 1 +5V POWER Heatsink Temperature M D
AP MC1 DissipativeBrake MC1 MC2 PFCsync PE2 R8 27 28
MC1_DissipativeBrake ADC2_IN5 A PFC SYNC 3.3V Power 3Vv3
MCI_Temp MCL_MC2 PFCpwm __PE3 R1L ' _OR 29 30 R1I0 ,,, _OR PD2 MC1 MC2 PFC SD
MC1_Temp ADC12_IN7 3 Wy PFC PWM PFC Shut down W
MC1 BusVoltage MC1 EnA A0 31 32 R12 . OR PD9  MC1 MC2 PFC Vac
MC1_BusVoltage MCL MC2 PFC Ind ADC4_IN12/5_IN12 — MCL EnB PD4 33 Encoder A PFC Vac 34 W\ BD7/PAIE  MCL Enindex )
MC1_MC2_PFC_Ind T MG PFG ADC4_IN13/5_IN13 - Encoder B Encoder Index 7 cs
MC1 MC2 PFC Vac EIEMEAEHCRVAC
- - = TIM8 BKIN Header 17x2 IDC34 MotorControl DEN —_— =——= DEN
MC2_STOP o i MC1 00nF [L0ONF
<{MOTOR MC2_STOP TIM8_CH1 I
N BT T MC2_PWM _IH TIM8_CHIN \ |SB2 DFN  DEN 1
VL MC2_PWM 1L TIM8 CH2 =
MC2_PWM_1L X [
WM MC2 PWM 2H TIM8_CH2N =
MC2 PWM 2H _
N MC2 PWM 2L TIM8_CH3 3v3 _l_ci
MC2 PWM_3H mgg Ewm g[' TIM8_CH3N 1005
MC2_PWM_3L ——pr=st o s 7B =
',\\AAgJéEAB MC2_EnB TIM5_CH3 3K3 ) CN4 Motor control connector 2
MC2. Enindex MC2_Enindex TIM5_ETR MC2 STOP  PB7 R2L ,,, OR L —— p— 2
GPI03 J_ MC2 PWM_1H PC6 3.1 WM 1H oND 4
VEn 6L, SEUTELT MC2_ICL_SHUTOUT  GPIO4 C16 MC2_PWM_1L PC10 58 o eND -8
— ot MC2_DissipativeBrake ~ADC3_IN4 inF MC2_PWM _2H PC7 7 — 8 18 orR |
MC2_DissipativeBrake RiCoReTs i R eI 551 PWM_2H GND —5 I||-
MC2_Temp ——G,5=5Voltage = MC2 PWM 3H __PC8 1] PWM_2L GND —5
ez BVt DACL OUTL MC2 PWM 3L____PCI12 13| WM. 3H GND ™17 R77 OR, PE14 MC2 BusVoltage
MC DAC OUT1 DACI_OUT2 MC2_CurrentAt R86 0R 157 PWM_SL BUS VOLTAGE 15 Y&
MC_DAC_OUT1 o PHASE A CURRENT +  PHASE A CURRENT -
MC DAC OUT2 ADC12_IN8 MC2_CurrentB+] R92 OR 17 18 |
MC_DAC_OUT2 MCIAT ADC12_INg G NGTrreniC ? AN o~ PHASEBCURRENT+  PHASE B CURRENT - —¢ I||- .||
mgi—gzz MCL Bin ADC12_IN6 | Y MC2_ICL_SHUTOUT PD15 21 rgﬂiﬁ&ﬁURRENT v FRRHEEC CURRE(’;‘,I[; 22 100nF
== MCL Cin ADC345_IN7 MC2 DissipativeBrake ___PF10 23 24 MC1 MC2 PFC Ind
MC1_Cin ADC345 IN9 DISSIPATIVE BRAKE PFC Inductor current DFN
! MC2_Ain L DFN DFN DEN 25 : 26 R120 O0R PE7___MC2 Temp
MC2_Ain ADC345_IN10 5V|————=2— +5V POWER Heatsink Temperature
MC2_Bin —MC2 Bin - MCL MC2Z PFCsync DRN- ——— 2T | pECSYNC 3.3V Power —28 3v3
=] MC2_Cin MC1_MC2_PFCpwm 29 ; 30 MC1_MC2 PFC SD
MC2_Cin OPAMP1_VINP DEN-———— PFC PWM PFC Shut down DFN
— 3 MC2_EnA PF6 31 32 MC1_MC2 PFC Vac
OPAMPL INP OPAMPL_VINM = MC2 En PE7 33 Encoder A PFC Vac — B0 PEG/PDIL _MC2 Enindex )
OPAMP1_INP OPAMP1_VOUT - Encoder B Encoder Index
OPAMPL INN ORAMBLRINN OPAMPZ_VINP
AL OPAMP1_OUT ARV Header 17x2 IDC34 MotorControl DFN DFN DFN DFN
OPAMP2_IN1P —OPAMPZ_ IN1P OPAMP2_VINM MC2
OPAMP2_IN2P 822%22 :mp OPAMPZ_VOUT \|SB32DFN  DEN 1 fl—l
OPAMP2_INN SEANBIOUT OPAMP4_VINP = T
QIRANIZ G OPAMP4_INIP AN c38 B
OPAMP4_IN1P OPANBASINGD OPAMP4_VINM cs8
OPAMP4_IN2P O ANPARINN OPAMP4_VOUT
OPAMP4_INN OPAMP3_VINP _=
OPAMP4 OUT OPAMP3_VINM =
OPAMP4_OUT A
OPAMP3_INP OPAMP3_VOUT
OPAMP3_INP L
OPAMP3_INN
OPAMP3_INN ——55 Vip3 oUT
OPAMP3_OUT
3-phase voltage R66
SW5 R76 oK1 S~ Sw3
1 R72,,, OR R61,,, OR _PAL OPAMP1 INP +o 1
o N o———=—{3v3
MC1 CurrentA+ 2 ) 1K3 c21 '|| R65,,, 1K1 -:OpAmpl S ToADC 2
. | 3 PC2 ... R64 _MCL Ain || PA3 OPAMP1 INN J LT . |3 PA4 _MC DAC OUT1
O0R b C20 P i
4 == p R67 ¢ ——120pF Lo i 4
MCL CurrentB+ 5 ° BTl R 3K3 PA2 OPAMPL OUT : 5 7 Bl
*\y_L 6 PC3 ., RS5 MCI Bin i NI
0R R58,,, OR RS9
- ey =5 -
MCL CurrentC+ 8 © I 8 - svs
. | 9 PcO_ . Rs2__MCL Cin R3L, ., ORPA7 OPAMP2_INIP T, . |9
0R 120pF R Default to 3V3
o——10, 25 PD14 _ OPAMP2 IN2P 1 1 1k > ol 10
11 oK1 | '|| R56, ,, 1K1 77 opAmp2>~__ ToAnc 11 swa
TN 12 swi1 R24 C5 OPAMP2 INN i L0 TN 12 1
L K3 C15 CI9 T == L2
SS42D02 AN 2 ||. R57 & =—120pF L7 ! SS42D02 3| o
SWITCH_SS42D02 3] 4 3K3 bre OPAMP2 OUT i SWITCH_SS42D02
120pF 4
4 20 SW2 5
SW6 A L5 ek . ol 1l 1o 6 :\°
ol 1 6 o R22 PB11 _OPAMP4_IN1P i, 2
MC2_CurrentC+ 2 K3 Cl4 RN . |3 MS-22D16
. | 3 PD13 .. R1I9 MC2 Cin MS-22D16 ||. ROL,OR_PBI3 OPAMP4 IN2P 1 It s SWITCH_MS-22D16
YR SWITCH_MS-22D16 R32 1K1 17" lopAmp4™~__ ToADC 4
ol 4 120pF '|| Y PB10 _OPAMP4 INN 1 -7 5 ° SNE
MC2_CurrentB+ 5 R3S C17 T &£ i N6
°\,_| 6 PDI2 ,,, R99 MC2 Bin oK1 R33 ¢ —=—120pF L !
Y OR R110,, OR __ RI104 3K3 bBi2 opampsaour i ol 7 123 Hw27
; ey = 8 — CN32
MC2_CurrentA+ 8 ° ||. . |9 [5S1_PAS5_MC DAC OUT2
. | 9 PD1I0 .. R103 _MC2 Ain =t
TYOR 120pF S 10 Default to 3V3 DAC2
oL 10 SB19 R122 R125, OR PBO OPAMP3 INP [N 1 7 Closed
1 i |.|| RIOS. 1K1 TOpAMP3 S~ _ _ToADC N 12
TN 12 Rl , OR RIS PB2 OPAMP3 INN ' L7
1K3 c32 c27 T - i $S42D02 ]
SS42D02 ||. R105¢ =—120pF Lo ! SWITCH_S542D02 Title: Motor Control
SWITCH_SS42D02 3K3 PB1OPAMP3 OUT __ ~ i Project. STM32GA474E-EVAL
120pF Variant: G474EMC
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MCU EXTENSION CONNECTORS

SB82 and SB8L1 close to PFO/PF1 for HSE accuracy
SB88 and SB87 close to PC14/PC15 for LSE accuracy

CN5  Left CN6__Right
PC8 [a & PAS pPC7 1 2 PC6
PALL (& 2 PAL0 D1_PDI5 a a DO___PDI14
PAL2 [8 & PAL3 Al3_PD13 5 G Al7__PDI2
PF6 [9 & PA9 Al6_PDILL S & D15 _ PDI10
PAL4 l 9 10 ||. D14 PD9 9 10 |||.
PC9 | 11 12 PA15 PB14 1 12 "'D13 PD8
PC10 [ 8 @ PC12 PB13 B W PB15
PCLL [ & @& Al5___PG5 PB1L " PB12
Ald_PGE |17 10 Al2__PG2 PB10 o o D12 PEI5
A3 PG3 | 1o 5o ||. D11 PE14 0 o D10__ PE13
AL _PGL_| 1 5 A10__ PGO D9 _PE1L2 X o DS ___ PEll pA[0 15 . 1B
PG7 [ 55 & PG6 D7__PE10 % o D6 PE9
PG3 PG9 D5_PE8 A9__PFI5 PB[0.15
D2 __PDO gg gg D3___PD1 D4__PE7 gg gg A8___PFl4 EB[OR
PD2 NRST E_R309 ,,, 820R A7T__PFI3 A6 PF12 pCl0.15
PFO__ SB82== PFO_E g? gg PF1 E __ SB8l= ] PF1 RS PF11 §§’ 2(2) PB2 ECI0ET]
PD4 __FMC NOE | QSPI BK2 NCS  PD3 PB1  QSPI_BKL 100 PC5 PD[0_15
PC14  SBS8=~, _PCI4E e PCI5 E_ SBS7=~<,___ PCI5 PBO  QsPIBKIIOl | % 3 OSPLBKZ 103 PC4 ED[0ST5]
PD6 FMC NWE — PD5 PA7  QSPI_BKL 102 SPI_BKL_103 PAG6 PE[0.15
i 37 38 A Q I|| 37 38 Q - PE[0.15]
' L 39 40 ' 39 40
PB3 | PB4 pag '] OSPI_CLK PA3 PE[0..15
PB5 | g ﬁ PB6 PA2  OSPI BKL NCS jg ii PAL Al
PE5 | 45 5 PCO PAD i A2__PF2 PG[0.15 FET. 1
PBY PC3  QSPI BK2 102 |
| & &8 PE2 e | by &3 ospi Brz 101! YPPpc2
VAR PB9 | ;“1’ gg PB3 VP20 prio g? gg QSPI_BK2 100 PC1
PEL _FMC NBLL | o 2% AL9__PE3 A5__PF5 5 o AL___PF/ FMC
PEO __FMC_NBLO A20___PE4 PF9 PF8 A[0.18]
PC13 | B8 &8 PE6 AL_PF4 3 & A3___PF3 FMC_A[0..16] ==
{ 57 58— T 57 58 FIVC DI0. 15] e
| 59 60 ——— 5V -||I 59 60 |sv FMC_NOE —Fe o
Header 30x2 Header 30x2 EMG FMC_NWE —0e5 15
FMC_NE1
FMC NBLO —EMC NBLL
FTR-130-03-L-D-LC (Samtec) TSW-130-07-G-DSamtec) MG NBLL —EMC NEL
or FTR-130-53-L-D-LC (Samtec) ? or FTR-130-53-L-D-LC (Samtec) ? EMC A9 Al9
FMC_A20 —A20
QSPI QSPI
QSPI_BKL NCS ——5PL BKL NCS
QSPI_BK2_NCS ——25PL BK2Z NCS
‘QSPI_CLK QSRITCOK
QSPI_BKI_I00 QSEINSKISIO0
QSPI_BK1_IO1 QSPI BK1 101
QSPI QSPI_BK1 102 8§E: eI
QSPI_BK1_I03
QSPI_BK2 100
QSPI_BK2_I00
QSPI_BK2 I01
QSPI_BK2_I01
QSPI_BK2 102
QSPI_BK2_102
OSPLBKZ 103 QSPI_BK2 103 ] ]
- — Title: Extension Connectors
Project. STM32GA474E-EVAL c' »
Variant: G474EMC , I
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JTAG & TRACE

JTAG-SWD

VDD VDD
NRST
DEN_ DEN' ' DFN ' DEN MS/SWRIO FSIST—
TCK/SWCIK__ 20 ]
JTAG-SWD l TDO/SWO
PAI3 RI188 ,,, 22R__ TMS/SWDIO JTAG TMS
JJTTC""KSSSV‘C'CDL'CK’ PA14 R193 , " 22R  TCK/SWCLK JTAG TCK
TDO-SWo —FPB3___R209 s 22R_ TDO/SWO JTAG TDO _ | Only footprint with Cable: TC2050-1PCiNL
7Dl —PAL5__R185 A 22R__TDI JTAG TDI = TAG
JTRST —PB4__R205 ar 22R_ TRST JTAG TRST
R211 ., 22R__ NRST JTAG HOST _NRST
RESET
DEN
1L
Trace connector = JTAG connector
VDD CN17 VDD CN14 VDD
1, | _IMsiswpio T 2
3 4 | _ICKISWCLK 4 3 IRST
: ¢ _TDO/SWO 6 5 1Dl
.KEY 7 o D s 5 _TMSSWDIO
NRST TCK/SWCLK VDD
9 10 — 10 9
11 12 —TRACECLK 2 1
TRACEDO TDO/SWO
13 14 — DRN-——— 14 13
RACED1 L NRST
15 16 —= 16 15 DEN
RACED2
17 18 —RACEDs DFN 18 17 L
19 20 20 19
1 FTSH-110-01-L-DV-A TST-110-01-G-D s R203
= TRACE = JTAG 3 10K
Remove Pin7
LK ¢ R2l4
R212 3 10K
TRACE 1
TRACEDS ——TRer ) —5ee =
TRACE TRACED2
TRACED1 PE4
TRACED1
TRACEDO PE3
URAGED TRACECLK _ PE2
TRACECLK
- (s2] < n - ™ < [Te) - ™ < mn
\/ 1/ 4/ 1/ \/ 1/ 4/ 1/ \/ 1/ 4/ 1/
[ N7 B B [ N7 B B [ N7 B B
U24 ESDALC6V1W5 u20 | EsbALCeviws u1s ESDALC6V1W5

Title: Debug connector

Project: STM32G474E-EVAL
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MFX /0O EXPANDER

JOYSTICK

JOY_SEL

JOY_DOWN

JOY_LEFT

JOY_RIGHT

JOY_UP

SmartCard

SmartCard_1V8

SmartCard_3/5V

SmartCard_OFF

SmartCard_RST

VDD one capacitor close to each MFX pins:
‘|’ VDD, VDD_1, VDD_2, VDD_3
VDD1 V_D_D _|VDD MEX_SWCLK
L3 C98 C80 C82 c83 C75 DFN —“I
100nF 100nF 100nF 100nF | 4.7uF MFX_SWDIO
LR245
600R@100MHz b3
@ —Lc76 —Lc77 R = = = = =
1uF 100nF MFX
12C3
12C3 SDA =
12C3 Ss,DcAL 12GRSEE - I8kl pvoo:
MEX _JOY_SEL
< TNoA GPIoD 18 MEX JOY SEL MFX0  MFX_JOY_SEL MFX_JOY_DOWN
o Loop 14 | SPARE o n Q'D'o GPIO1 19 MEX JOY DOWN MFX1 MFX_JOY_DOWN MEX JOY LEFT
TP6 g 2ag > crioz 20 MFX_JOY_LEFT MFX2  MFX_JOY_LEFT MFX_JOY_RIGHT
10 | 1oc xpiGPOD > > orlo3 |22 MFX_JOY_RIGHT MFX3  MFX_JOY_RIGHT MFX_JOY_UP
VDD MFX_aGPIO1 11 & 40 MFX_JOY_UP MFX4  MFX_JOY_UP
T TSC_XN/GPO1 GPIO4 e
12 5) MFEX5 MEX_uSD_Detect
<7371 TSC_YPI/GPO2 GPIO5 5 MFX_I105 | MEX6  MEX LED2
~—==— TSC_YN/GPO3 GPIO6 { MFX_IO6 =
= 7 —NECIO? MFX7  MFX_LED4
DEN |2 B2 4| goorg iy 29 WX SHERCI sv8 MFX8  MFX SmartCard_1V8 MEX_SmartCard_1v8
D7 MEX_IRQOUT PAO  R23, OR 46 IROOUT oploy 30 MEX_SmartCard 3/6V MFX9  MFX_SmartCard_3/5V MFX_SmartCard_3/5V
— | 7 NRST o 31 MFX_SmartCard OFF MFX10  MFX_SmartCard_OFF MFEX_SmartCard OFF
] PAQ WAKEUP PC7 _ R223, OR 2 | \WAKEUP GPIO11 32 MFX SmartCard CMDVCC MFX11  MFX_SmartCard_CMDVCC MEX_SmartCard CMDVCC
C78 MEX_SWDIO 34 | qwpio MFX_V3 crion 38 MFX_SmartCard RST m'ﬁﬁg m'ﬁi_sgngrlfcagi_;flg bIR MEX_SmartCard RST
u.
BAT60JFILM 100nF |||_ PEN MFX_SWCLK 37 | swelk eererey | gg MEX 1013 MEx1 _USD_LCD_SPI2_|
— GPIO14 — o MFX15  MFX_EXT_RST
— 12C3 SCL R243 ,,, OR 42 ‘ = =
567 SDA o0 Mor 23] 12C-SCL GPIO15 MFX_I015
751 12C_SDA 4 SHO
12C_ADDR IDD_SHO ———=r7
VDD|— DFN n IDD_SH1/GPO5 —p——c7——
Ro3 [T 22 USART_TX IDD_SH2/GPO6 —e—"—
0K DREN-——=5— USART_RX IDD_SH3/GPO7 —= .\
IDD_CAL/GPO4 25 DD MEAS
P IDD_MEAS —r————==
— I IDD_VDD_MCU 1 VDD_MCU
= >>>> SB43
LIMITATIONS : NS STM32L152CCT6

LED4 & EXT RESET exclusive together (MFX 1/O 13)

Default I2C Address:1000010

SmartCard_CMDVCC

JOYSTICK

<_SmartCard >

MFX CURRENT MEASUREMENT

New Parts
5V

R241
100K
MEX aGP101

6
5
2
3 _D[1 AMP_VDD
G T5
@! STT4P3LLH6
s—|4 VDD
6
5
2
3 D[1 AMP_5
G T8
E! STT4P3LLH6
4
VDD 5 2 LRos7
T S0R
decoupling capacitors
close to TSZ122
SR228 <R268 C108
100K 357K 100nF
VvDD1 C120 © U39A
CAL | 3 D — TSZ122IST
l j v*> 1
o C119 100nF 2R271 2
0] T2 decoupling capaciton;il | 11K 4
o STT4P3LLH6 close to TSZ122
» 100nF 1 I
> U3BA — —
~ “etel cap 3 N2 TSZ1221ST
t 1 270 R260
a4 Sl 4 2
T4 T3 6 <] oo 3|O|O(§(110
STT4P3LLH6 STT4P3LLH6 STT4P3LLH6 1 l'100nF
SH1_ 3G 1 SH2 _ 3G 1 1 U398
D[ 2 D[ 2 = 5 3
5 5 ' 7 R266 DD MEAS
S R229 3 § R242 6 differential 6 100R
BHO_D 100K BH1_D 100K H2_D amplifier
22IST C112
| e e R e ! E%% 1uF
= i LR227 = $R238 = R252 LR253 I 300K
2R $24R 620R 210K H U38B
Current ] re0 TS B i 5 1 —
direction " " T 7 R262 j|cl11 -
< atlaifio o Shunts > 6 6KO04 | 100nF
wiit
o hl o T7 TSZ122IST
bypass STT4P3LLHG
to MCU O OO pr13 o
IDD  BYRASS . .
default :1-2 MFEX aGPIO1 Title: Multi-Function Expander
. Project: STM32G474E-EVAL ‘
Variant: G474EMC ’I
HW21 VDD MCU New Parts Revision: B-04 [ Reference: MB1397 .
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BOARD POWER

5V Power Supply options
JP12 .
T 5V_STLK 1 [ 2 HW12
5y 5V_USB_PD 30 O 4
B 5V_D 50 06
5V_EXT 70 08
E5V = 5V LD6 Curr=5mA, Lum=25%
CHGR 5V_USB_CHGR 90 010 T R198
Shunt Fitted 1-2 620R
5V Source GREEN
5V PWR —
5V to 18V External supply
VIN_EXT CONN gq 4A VIN_EX_T[_ UNFILT VIN_EXT
—T 1L L4
DC10B L2 o L1 gl
CN25 /\E PTC FUSE 2.6A
[ U43 3 4
PSU MC30J18A c147 A8 G g
+ 100nF Ce? | i
CG3
BNX002-01 =
GND_EXT_UNFILT
3V3 Supply 5V u47 ST1LO5CPU33R 3.3V 1.3A 3v3 P9
6 [ v - zsa SBaTP—~ |
R289 1 VO_SENSE 3v3
10K EN o o 3 ——=Cl49
——C156 z =z N 4.7uF
4.70F ——C146 v ¢
100nF 1 1
o o
[15)
VDD ADJ Supply Vout=1.22*(1+R1/R2)
u48 p7 VDD_ADJ [1.62V to 3.61V]
6 | 3 VDD_ADJ
VI PG ——O PG TP8 ADJZI_—[
Ll En a o VO 4
C150 z = 5 R292 Sl
aTF Lo © ©® A Rion
o o ST1LO5BPUR $R293 ——Ci51
DNF w $10K2 4.7uF
R2
) ) - RV3
<, 250K
[s2]

VIN_EXT

5V_EXT
L5 5V _EXT =52V
4A Us7 9 (TPP5 us3
? VINSW sw L SMC30J5.0A
5= VINA 4.7uH_4.2A -
+
EN & DFB SR24T=—=C9% | —=
s5 1N 2 0ZF 782K 22pF C109 |2
C1242—=C128—=C1253R277 o 9 boouE
10uF | 10uF foonF $10K a o L
2R251 lc102
T 315K PouF o
ST1S41PHR
1Vv8
3v3 1vg LDO 1v8
U29  LD3985M18R T o
1 Vin Vout S SB42 < : b
3 J—079 1v8
INEND BYPASS 1uF
—=C73 N -
1uF C74 —
10nF

Title: Board Power

Project: STM32G474E-EVAL

Variant: G474EMC
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STLINK V3E SWD

I/Os 3V3_STLK
Ty 1
ust be on a DFN
border or the DEN T U40A
PCB. )
STLK SWDIO Al5 STLK_SWDIO/PAL3 T_SW_DIRIPAT R3 pin2 = JTMS / pin1= JTCK
STLK_SWCLK Ald N12__ T SWDIO IN R285,, 100R
STLK_SWCLK/PA14 T_SWDIO_IN/PH7
T S GUTrE [ T SWDIO JTMS-SWDIO
= USB DEV HS N Rl14 = = M1l T SWCLK JTCK-SWCLK
ST-LINK USB DEV HS P__Ris | USB_DEV_HS N/PB14 T_SWCLKIPHE 55— 5wo JTDO-SWO
3V3_STLK > USB_DEV_HS_P/PB15 T_SWO/PD2
41 vop out 2 R28\-L00R ﬁi OSC_IN/PHO STLK_VCP_RX/PG9 %0 gtﬁ xgg $;((
R288 1 2 2 OSC_OUT/PH1 STLK_VCP_TX/PG14 5y
EN  GND J R282
10K I NRsT GNDDetect/PGs (il GNDDetect 4K7___|vbp
cl48 25MHz DFN 141 8D T VCC AINPA) 2
== = 100nF - vy R277
00nE = I_—inDs | BoOTO T_PWR_ ExT/pBl —d— T PWR EXT Ry L o
= - 10K T_PWR_EN/PBO | =
= STLK_SWDIO _ NRST = N . ERRION D15 LED STLK
) STLK SWCLK R278 STLK_LED/PAL0 -
— 3V3_STLK Fi5 IKT
10K STLK_MCO/PA8 —==2————— " STLK_MCO »
al o <« w cuall 2.2uf I vi2_oTePHY T_NRsT/PAG 23— T NRST sy ==
1 Il _R269,, 3K 115 =
W REXT_OTGPHY
U45 L - HW_TYP o/Pl4 —22
\/ 1/ 4/ 1/ — — =
/o A Al s |[ESDALCEVIWS = HW_TYP_1/PI5 4
JTAG-SWD
N ST-LINKV3E_SWD j%fgvv\\;g& ITMS-SWDIO
= oI JTCK-SWCLK
= JTDI JTAG-SWD»
JTDO-SWO TS
JTRST JUDIGSHO
JTRST
LD8
5V_USB_CHGR Red
U34 AN
1 2. 'I|| 1 K 2 R¥6 _ LED STLK
c89 o | 330R
'Il ESDA7P60-1U1M Impedance Constraint [Min = 85.00 Max =95.00 ]
cs1 Matched Net Lengths [Tolerance = 0.2mm] VA G —C N 3 RS
4.7uF - f
I 330R
CN21 UsB U3l usB N
1 100pF, 50V 4 3 (P Green
° V%ﬁ 2 _USB DEV_HS CN N (P = "5 gc GN[E 2 ||' =C= _ USB DEV_HS N LD_BICOLOR_CMS
S 3 USB DEV_HS CN P 6 1 USB DEV_HS P COM
g DP D+ D+
a 4
= ¥ o) ®
g GND 3 ECMF02-2AMX6
o UsB usB
S Shield —2
s Shield —¢
i Sh!eld 3 5V ST-L'NK
%) Shield 10
= EXP — 7
EXP
USB_uB_105017-0001 =
STLINK V3E USB HS
5V_USB_CHGR
R215
STDC14 RECEIVER 100K
LD7
VDD CN16 R221 2 | LED Curr=4mA, Lum=25%
—1 20— 820R
3 4 T SWDIO STDC R208 ,,, 47R T SWDIO RED CURR OVER 5V_STLK
'||| 5 ¢ T SWCLK STDC R206 ,,, 47R T SWCLK U25 SB41
KEY 1 7 8 T SWO STDC __R204 ,,, 47R___ T SWO 51N out L .
9 10 T JTDI STDC FN JTDI
R187 ,,, 100R _GNDDetect A B T NRST STDC___R196 ,,, 47R T NRST T _PWR_EN 4| en FAOT B2
""" STLK VCP TX R189 ,,, 22R_VCP RX STDC 13 1 VCP TX STDC _R194 .. 47R__ STLK VCP RX C72
WA Wy SR217 GND 100nF
MIPI10 on STDC14 footprint 310K «[FTMPS2151STR
= STDC14 =
22R resistor must be as close as possible from the STDC14 connector
VCP_TX_STDC _PA9
VCP_RX_STDC _PAI10 xgg—& =
u21 u19 =
T SWDIO STDC 5 [ N\g4 VCP TX STDC 5 | N4
N N
T SWCLK STDC 4 | N\g4 VCP RX STDC 4 | \g4
Q 2 I||, Q 2
T SWO STDC 3] g | GNDDetect 3] Vg
N N
T_NRST_STDC 1] \g TJIDISTDC 1 | \g4
N N
ESDALC6V1WS ESDALC6VIWS

POWER
.
n =
3V3_STLK ckpRREREER
U408
N10
M VDD 222282229 VS e
3 vop S2E82SLLL vss L HI
S vop vss 8
Gz VDD VSS Thio
S vop vss
NS voD vss %
N9 vop vss L
222 VoD vss %8
13 vop vss —2-
£ vop vss —a0
Sl vop vss —<8
£ vop vss —KI
12 vop vss K8
2 VDD vss K&
RL_ VDDA vss K
L VREF+ vss &
<L vear vss —22
BYPASS-REG VS
| R283 M10 vss i
N 19 veaps vssa —1
| VCAP? VREF-
RAB3B38383
C122 ==c115 PRO2IDSS =
AR oLl b ] SkvEswo
g (O] T O

Ceramic capacitor (Low ESR)

3V3_STLK

3
SN S| " E— - I —
“T 100nF | 100nF | 100nF | 100nF ]| 100nF | 100nF ]| 100nF | 100nF
1

3V3_STLK

T
+Cl33 —T_C134 —LC145 —T_C128 —T_C116 —T_C144 —T_C143 J_C139
1

00nF | 100nF | 100nF | 100nF ]| 100nF | 100nF ]| 100nF | 100nF
1

3V3_STLK
C113 —==C135 =—C136
4.7uF 1uF 100nF
5V USB CHGR 28 N BAT60JFILM
5v_USB_PDl—5z N BAT60JFILM . U27 LD3985M33R ; 3V3_STLK
——— Vin Vout ’
| BAT60JFILM 3
VP N i\ Bvpass ——C67
N < 68 | 100nF
|_D3 BAT60JFILM ce6 | ==ce3
PV_EXTH N 100nF c71 fwF
1uF 10nF

Title: ST-LINK V3 SWD Module
Project: STM32G474E-EVAL
Variant: G474EMC
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HW Mechanical parts

HW6
PCB
HW7 HW8
STM32G474E-EVAL

LOGOST LOGOCE LOGOESD LOGO ROHS

H3

1177

MB1397-G474E-B01 s xxxxx QR code
BOARD REF BOARD CPN

Title: HW_Mechanical_Parts
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	U6-6
	U6-12
	U6-13
	U6-30
	U6-31
	U6-42
	U6-43
	U6-44
	U6-45
	U6-46
	U6-47
	U6-63
	U6-64
	U6-78
	U6-79
	U6-94
	U6-95
	U6-110
	U6-111
	U6-127
	U6-128

	U6B
	U6-6
	U6-12
	U6-13
	U6-30
	U6-31
	U6-42
	U6-43
	U6-44
	U6-45
	U6-46
	U6-47
	U6-63
	U6-64
	U6-78
	U6-79
	U6-94
	U6-95
	U6-110
	U6-111
	U6-127
	U6-128

	U51
	U51-1
	U51-2

	X2
	X2-1
	X2-2
	X2-3
	X2-4

	X3
	X3-1
	X3-2


	Ports
	BOOT0
	BOOTLOADER_BOOT0
	BOOTLOADER_RST
	NRST
	PC14-OSC32_IN
	PC15-OSC32_OUT
	PF0-OSC_IN
	PF1-OSC_OUT
	STLK_MCO


	USB_PD.SchDoc(U_USB_PD)
	Components
	C185
	C185-1
	C185-2

	D8
	D8-1
	D8-2

	D9
	D9-1
	D9-2

	HW22
	HW23
	JP14
	JP14-1
	JP14-2
	JP14-3

	JP15
	JP15-1
	JP15-2
	JP15-3

	Q2
	Q2-1
	Q2-2
	Q2-3
	Q2-4
	Q2-5
	Q2-6
	Q2-7
	Q2-8

	Q3
	Q3-1
	Q3-2
	Q3-3
	Q3-4
	Q3-5
	Q3-6
	Q3-7
	Q3-8

	R244
	R244-1
	R244-2

	R246
	R246-1
	R246-2

	R248
	R248-1
	R248-2

	R249
	R249-1
	R249-2

	R250
	R250-1
	R250-2

	R254
	R254-1
	R254-2

	R259
	R259-1
	R259-2

	R263
	R263-1
	R263-2

	R264
	R264-1
	R264-2

	R323
	R323-1
	R323-2

	SB44
	SB44-1
	SB44-2

	T9
	T9-1
	T9-2
	T9-3
	T9-4
	T9-5
	T9-6
	T9-7
	T9-8

	T10
	T10-1
	T10-2
	T10-3
	T10-4
	T10-5
	T10-6
	T10-7
	T10-8


	Ports
	CON1_CC1
	CON1_CC2
	TYPEC
	TYPEC.DISCHARGE
	TYPEC.PD_CC1
	TYPEC.PD_CC2
	TYPEC.PD_DBCC1
	TYPEC.PD_DBCC2
	TYPEC.SOURCE_EN
	TYPEC.VSENSE


	USB-TYPEC_CON.SchDoc(U_USB-TYPEC_CON)
	Components
	CN19
	CN19-1
	CN19-2
	CN19-3
	CN19-4
	CN19-5
	CN19-6
	CN19-7
	CN19-8
	CN19-9
	CN19-10
	CN19-11
	CN19-12
	CN19-13
	CN19-14
	CN19-15
	CN19-16
	CN19-17
	CN19-18
	CN19-19
	CN19-20

	CN22
	CN22-A1
	CN22-A2
	CN22-A3
	CN22-A4
	CN22-A5
	CN22-A6
	CN22-A7
	CN22-A8
	CN22-A9
	CN22-A10
	CN22-A11
	CN22-A12
	CN22-B1
	CN22-B2
	CN22-B3
	CN22-B4
	CN22-B5
	CN22-B6
	CN22-B7
	CN22-B8
	CN22-B9
	CN22-B10
	CN22-B11
	CN22-B12

	SB121
	SB121-1
	SB121-2

	SB122
	SB122-1
	SB122-2

	U30
	U30-1
	U30-2
	U30-3

	U36
	U36-1
	U36-2

	U55
	U55-1
	U55-2
	U55-3
	U55-4
	U55-5
	U55-6


	Ports
	CON1_CC1
	CON1_CC2
	USB-FS
	USB-FS.USB_DM
	USB-FS.USB_DP


	FMC Memory.SchDoc("U_FMC Memory")
	Components
	C46
	C46-1
	C46-2

	C47
	C47-1
	C47-2

	C48
	C48-1
	C48-2

	R156
	R156-1
	R156-2

	R162
	R162-1
	R162-2

	R171
	R171-1
	R171-2

	U11
	U11-A1
	U11-A2
	U11-A3
	U11-A4
	U11-A5
	U11-A6
	U11-B1
	U11-B2
	U11-B3
	U11-B4
	U11-B5
	U11-B6
	U11-C1
	U11-C2
	U11-C3
	U11-C4
	U11-C5
	U11-C6
	U11-D1
	U11-D2
	U11-D3
	U11-D4
	U11-D5
	U11-D6
	U11-E1
	U11-E2
	U11-E3
	U11-E4
	U11-E5
	U11-E6
	U11-F1
	U11-F2
	U11-F3
	U11-F4
	U11-F5
	U11-F6
	U11-G1
	U11-G2
	U11-G3
	U11-G4
	U11-G5
	U11-G6
	U11-H1
	U11-H2
	U11-H3
	U11-H4
	U11-H5
	U11-H6


	Ports
	FMC
	FMC.FMC_A0
	FMC.FMC_A1
	FMC.FMC_A2
	FMC.FMC_A3
	FMC.FMC_A4
	FMC.FMC_A5
	FMC.FMC_A6
	FMC.FMC_A7
	FMC.FMC_A8
	FMC.FMC_A9
	FMC.FMC_A10
	FMC.FMC_A11
	FMC.FMC_A12
	FMC.FMC_A13
	FMC.FMC_A14
	FMC.FMC_A15
	FMC.FMC_A16
	FMC.FMC_A17
	FMC.FMC_A18
	FMC.FMC_A19
	FMC.FMC_A20
	FMC.FMC_A[0..18]
	FMC.FMC_D0
	FMC.FMC_D1
	FMC.FMC_D2
	FMC.FMC_D3
	FMC.FMC_D4
	FMC.FMC_D5
	FMC.FMC_D6
	FMC.FMC_D7
	FMC.FMC_D8
	FMC.FMC_D9
	FMC.FMC_D10
	FMC.FMC_D11
	FMC.FMC_D12
	FMC.FMC_D13
	FMC.FMC_D14
	FMC.FMC_D15
	FMC.FMC_D[0..15]
	FMC.FMC_NBL0
	FMC.FMC_NBL1
	FMC.FMC_NE1
	FMC.FMC_NOE
	FMC.FMC_NWE
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	Components
	C51
	C51-1
	C51-2

	C184
	C184-1
	C184-2

	R159
	R159-1
	R159-2

	R160
	R160-1
	R160-2

	R161
	R161-1
	R161-2

	R166
	R166-1
	R166-2

	R167
	R167-1
	R167-2

	R168
	R168-1
	R168-2

	R169
	R169-1
	R169-2

	R170
	R170-1
	R170-2

	R173
	R173-1
	R173-2

	R178
	R178-1
	R178-2

	R319
	R319-1
	R319-2

	R320
	R320-1
	R320-2

	R321
	R321-1
	R321-2

	R322
	R322-1
	R322-2

	SB35
	SB35-1
	SB35-2

	SB35
	SB35-1
	SB35-2

	SB35
	SB35-1
	SB35-2

	SB35
	SB35-1
	SB35-2

	SB36
	SB36-1
	SB36-2

	SB119
	SB119-1
	SB119-2

	SB120
	SB120-1
	SB120-2

	U12
	U12-1
	U12-2
	U12-3
	U12-4
	U12-5
	U12-6
	U12-7
	U12-8
	U12-9
	U12-10
	U12-11
	U12-12
	U12-13
	U12-14
	U12-15
	U12-16

	U54
	U54-1
	U54-2
	U54-3
	U54-4
	U54-5
	U54-6
	U54-7
	U54-8
	U54-9
	U54-10
	U54-11
	U54-12
	U54-13
	U54-14
	U54-15
	U54-16


	Ports
	QSPI
	QSPI.QSPI_BK1_IO0
	QSPI.QSPI_BK1_IO1
	QSPI.QSPI_BK1_IO2
	QSPI.QSPI_BK1_IO3
	QSPI.QSPI_BK1_NCS
	QSPI.QSPI_BK2_IO0
	QSPI.QSPI_BK2_IO1
	QSPI.QSPI_BK2_IO2
	QSPI.QSPI_BK2_IO3
	QSPI.QSPI_BK2_NCS
	QSPI.QSPI_CLK


	Audio.SchDoc(U_Audio)
	Components
	C84
	C84-1
	C84-2

	C85
	C85-1
	C85-2

	C86
	C86-1
	C86-2

	C87
	C87-1
	C87-2

	C88
	C88-1
	C88-2

	C90
	C90-1
	C90-2

	C91
	C91-1
	C91-2

	C92
	C92-1
	C92-2

	C93
	C93-1
	C93-2

	C94
	C94-1
	C94-2

	C96
	C96-1
	C96-2

	C97
	C97-1
	C97-2

	C99
	C99-1
	C99-2

	C100
	C100-1
	C100-2

	C101
	C101-1
	C101-2

	C103
	C103-1
	C103-2

	C104
	C104-1
	C104-2

	C105
	C105-1
	C105-2

	C106
	C106-1
	C106-2

	C107
	C107-1
	C107-2

	CN23
	CN23-3
	CN23-4
	CN23-6

	CN26
	CN26-3
	CN26-4
	CN26-6

	JP16
	JP16-1
	JP16-2

	JP17
	JP17-1
	JP17-2

	R237
	R237-1
	R237-2

	R255
	R255-1
	R255-2

	R256
	R256-1
	R256-2

	R257
	R257-1
	R257-2

	R258
	R258-1
	R258-2

	R261
	R261-1
	R261-2

	U35
	U35-A1
	U35-A2
	U35-A3
	U35-A4
	U35-A5
	U35-A6
	U35-A7
	U35-A8
	U35-A9
	U35-B1
	U35-B2
	U35-B3
	U35-B4
	U35-B5
	U35-B6
	U35-B7
	U35-B8
	U35-B9
	U35-C1
	U35-C2
	U35-C3
	U35-C4
	U35-C5
	U35-C6
	U35-C7
	U35-C8
	U35-C9
	U35-D1
	U35-D2
	U35-D3
	U35-D4
	U35-D5
	U35-D6
	U35-D7
	U35-D8
	U35-D9
	U35-E1
	U35-E2
	U35-E3
	U35-E4
	U35-E5
	U35-E6
	U35-E7
	U35-E8
	U35-E9
	U35-F1
	U35-F2
	U35-F3
	U35-F4
	U35-F5
	U35-F6
	U35-F7
	U35-F8
	U35-F9
	U35-G1
	U35-G2
	U35-G3
	U35-G4
	U35-G5
	U35-G6
	U35-G7
	U35-G8
	U35-G9
	U35-H1
	U35-H2
	U35-H3
	U35-H4
	U35-H5
	U35-H6
	U35-H7
	U35-H8
	U35-H9

	U41
	U41-1
	U41-2
	U41-3
	U41-4
	U41-5
	U41-6


	Ports
	Audio
	Audio.Audio_Int
	Audio.SAI_FSA
	Audio.SAI_MCKA
	Audio.SAI_SCKA
	Audio.SAI_SDA
	Audio.SAI_SDB
	Audio_I2C
	Audio_I2C.SCL
	Audio_I2C.SDA


	LCD&SDcard.SchDoc(U_LCD&SDcard)
	Components
	C64
	C64-1
	C64-2

	C65
	C65-1
	C65-2

	C69
	C69-1
	C69-2

	C70
	C70-1
	C70-2

	C129
	C129-1
	C129-2

	C132
	C132-1
	C132-2

	C186
	C186-1
	C186-2

	CN20
	CN20-1
	CN20-2
	CN20-3
	CN20-4
	CN20-5
	CN20-6
	CN20-7
	CN20-8

	CN24
	CN24-1
	CN24-2
	CN24-3
	CN24-4
	CN24-5
	CN24-6
	CN24-7
	CN24-8

	CN28
	CN28-1
	CN28-2
	CN28-3
	CN28-4
	CN28-5
	CN28-6
	CN28-7
	CN28-8
	CN28-9
	CN28-10
	CN28-11
	CN28-12
	CN28-13
	CN28-14

	L6
	L6-1
	L6-2

	L7
	L7-1
	L7-2

	Q1
	Q1-1
	Q1-2
	Q1-3

	R216
	R216-1
	R216-2

	R218
	R218-1
	R218-2

	R219
	R219-1
	R219-2

	R220
	R220-1
	R220-2

	R222
	R222-1
	R222-2

	R226
	R226-1
	R226-2

	R231
	R231-1
	R231-2

	R233
	R233-1
	R233-2

	R287
	R287-1
	R287-2

	SB45
	SB45-1
	SB45-2

	SB46
	SB46-1
	SB46-2

	U26
	U26-1
	U26-2
	U26-3
	U26-4
	U26-5
	U26-6
	U26-7
	U26-8

	U28
	U28-1
	U28-2
	U28-3
	U28-4
	U28-5
	U28-6
	U28-7
	U28-8

	U46
	U46-1
	U46-2
	U46-3
	U46-4
	U46-5
	U46-6
	U46-7
	U46-8
	U46-9
	U46-10

	U52
	U52-1
	U52-2


	Ports
	NRESET
	SPI
	SPI.LCD_CS
	SPI.SPI2_MISO
	SPI.SPI2_MOSI
	SPI.SPI2_SCK
	SPI.uSD_CS
	SPI_MOSI_DIR
	uSD_Detect


	RS232&RS485.SchDoc(U_RS232&RS485)
	Components
	C54
	C54-1
	C54-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	C60
	C60-1
	C60-2

	C61
	C61-1
	C61-2

	C62
	C62-1
	C62-2

	CN11
	CN11-1
	CN11-2
	CN11-3
	CN11-4
	CN11-5
	CN11-6
	CN11-7
	CN11-8
	CN11-9
	CN11-MT1
	CN11-MT2

	JP9
	JP9-1
	JP9-2
	JP9-3

	R190
	R190-1
	R190-2

	R191
	R191-1
	R191-2

	R192
	R192-1
	R192-2

	R201
	R201-1
	R201-2

	R202
	R202-1
	R202-2

	R213
	R213-1
	R213-2

	SB37
	SB37-1
	SB37-2

	SB38
	SB38-1
	SB38-2

	SB39
	SB39-1
	SB39-2

	SB40
	SB40-1
	SB40-2

	U17
	U17-1
	U17-2
	U17-3
	U17-4
	U17-5
	U17-6
	U17-7
	U17-8
	U17-9
	U17-10
	U17-11
	U17-12
	U17-13
	U17-14
	U17-15
	U17-16
	U17-17
	U17-18
	U17-19
	U17-20
	U17-21
	U17-22
	U17-23
	U17-24
	U17-25
	U17-26
	U17-27
	U17-28

	U22
	U22-1
	U22-2
	U22-3
	U22-4
	U22-5
	U22-6
	U22-7
	U22-8

	U23
	U23-1
	U23-2
	U23-3
	U23-4
	U23-5
	U23-6
	U23-7
	U23-8


	Ports
	BOOTLOADER_BOOT0
	BOOTLOADER_RST
	RS485_DIR
	USART1_RX
	USART1_TX


	FDCAN.SchDoc(U_FDCAN)
	Components
	C40
	C40-1
	C40-2

	C44
	C44-1
	C44-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	CN10
	CN10-1
	CN10-2

	CN12
	CN12-1
	CN12-2

	JP2
	JP2-1
	JP2-2

	JP4
	JP4-1
	JP4-2

	R163
	R163-1
	R163-2

	R165
	R165-1
	R165-2

	R180
	R180-1
	R180-2

	R181
	R181-1
	R181-2

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8

	U13
	U13-1
	U13-2
	U13-3

	U15
	U15-1
	U15-2
	U15-3
	U15-4
	U15-5
	U15-6
	U15-7
	U15-8

	U16
	U16-1
	U16-2
	U16-3


	Ports
	FDCAN
	FDCAN.FDCAN1_RX
	FDCAN.FDCAN1_TX
	FDCAN.FDCAN2_RX
	FDCAN.FDCAN2_TX


	Analog Interfaces.SchDoc("U_Analog Interfaces")
	Components
	C28
	C28-1
	C28-2

	C30
	C30-1
	C30-2

	C35
	C35-1
	C35-2

	C36
	C36-1
	C36-2

	C50
	C50-1
	C50-2

	C158
	C158-1
	C158-2

	C159
	C159-1
	C159-2

	C171
	C171-1
	C171-2

	C179
	C179-1
	C179-2

	C180
	C180-1
	C180-2

	C181
	C181-1
	C181-2

	CN3
	CN3-1
	CN3-2
	CN3-3
	CN3-4
	CN3-5

	CN7
	CN7-1
	CN7-2
	CN7-3
	CN7-4
	CN7-5

	CN8
	CN8-1
	CN8-2
	CN8-3
	CN8-4
	CN8-5

	CN9
	CN9-1
	CN9-2

	HW18
	JP5
	JP5-1
	JP5-2
	JP5-3

	Q4
	Q4-1
	Q4-2
	Q4-3

	R19
	R19-1
	R19-2

	R111
	R111-1
	R111-2

	R117
	R117-1
	R117-2

	R124
	R124-1
	R124-2

	R152
	R152-1
	R152-2

	R153
	R153-1
	R153-2

	R154
	R154-1
	R154-2

	R157
	R157-1
	R157-2

	R158
	R158-1
	R158-2

	R164
	R164-1
	R164-2

	R174
	R174-1
	R174-2

	R179
	R179-1
	R179-2

	R301
	R301-1
	R301-2

	R302
	R302-1
	R302-2

	R303
	R303-1
	R303-2

	R304
	R304-1
	R304-2

	R305
	R305-1
	R305-2

	R306
	R306-1
	R306-2

	R307
	R307-1
	R307-2

	R308
	R308-1
	R308-2

	R310
	R310-1
	R310-2

	R311
	R311-1
	R311-2

	R316
	R316-1
	R316-2

	R318
	R318-1
	R318-2

	RV1
	RV1-1
	RV1-2
	RV1-3

	RV2
	RV2-1
	RV2-2
	RV2-3

	SB16
	SB16-1
	SB16-2

	SB22
	SB22-1
	SB22-2

	SB75
	SB75-1
	SB75-2

	SB102
	SB102-1
	SB102-2

	TP1
	TP1-1

	TP2
	TP2-1

	U2
	U2-1
	U2-2

	U4A
	U4-1
	U4-2
	U4-3
	U4-4
	U4-8

	U4B
	U4-5
	U4-6
	U4-7

	U5
	U5-1
	U5-2

	U7
	U7-1
	U7-2

	U8
	U8-1
	U8-2
	U8-3

	U9
	U9-1
	U9-2

	U14
	U14-1
	U14-2

	U53
	U53-1
	U53-2
	U53-3
	U53-4
	U53-5


	Ports
	ADC_OUTN
	ADC_OUTP
	Comp6_OUT
	DAC
	OPAMP4/COMP6_INP
	OpAmp4_INM
	OpAmp4_VOUT
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	Components
	B1
	B1-1
	B1-2
	B1-3
	B1-4
	B1-5
	B1-6
	B1-7
	B1-8

	B2
	B2-1
	B2-2
	B2-3
	B2-4

	C13
	C13-1
	C13-2

	C41
	C41-1
	C41-2

	C43
	C43-1
	C43-2

	C45
	C45-1
	C45-2

	C49
	C49-1
	C49-2

	C157
	C157-1
	C157-2

	CN1
	CN1-1
	CN1-2
	CN1-3
	CN1-4
	CN1-5
	CN1-6
	CN1-7
	CN1-8

	D1
	D1-1
	D1-2

	HW11
	HW20
	L2
	L2-1
	L2-2

	LD1
	LD1-1
	LD1-2

	LD2
	LD2-1
	LD2-2

	LD3
	LD3-1
	LD3-2

	LD4
	LD4-1
	LD4-2

	LD5
	LD5-1
	LD5-2

	LPB1
	R1
	R1-1
	R1-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R172
	R172-1
	R172-2

	R175
	R175-1
	R175-2

	R176
	R176-1
	R176-2

	R177
	R177-1
	R177-2

	R294
	R294-1
	R294-2

	R297
	R297-1
	R297-2

	R298
	R298-1
	R298-2

	R299
	R299-1
	R299-2

	R300
	R300-1
	R300-2

	SB1
	SB1-1
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	BK_Drive
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	SmartCard
	SmartCard.SmartCard_1V8
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	SmartCard.SmartCard_CMDVCC
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	Ports
	MOTOR
	MOTOR.MC1_Ain
	MOTOR.MC1_Bin
	MOTOR.MC1_BusVoltage
	MOTOR.MC1_Cin
	MOTOR.MC1_DissipativeBrake
	MOTOR.MC1_EnA
	MOTOR.MC1_EnB
	MOTOR.MC1_EnIndex
	MOTOR.MC1_ICL_SHUTOUT
	MOTOR.MC1_MC2_PFC_Ind
	MOTOR.MC1_MC2_PFC_SD
	MOTOR.MC1_MC2_PFC_Vac
	MOTOR.MC1_MC2_PFCpwm
	MOTOR.MC1_MC2_PFCsync
	MOTOR.MC1_PWM_1H
	MOTOR.MC1_PWM_1L
	MOTOR.MC1_PWM_2H
	MOTOR.MC1_PWM_2L
	MOTOR.MC1_PWM_3H
	MOTOR.MC1_PWM_3L
	MOTOR.MC1_STOP
	MOTOR.MC1_Temp
	MOTOR.MC2_Ain
	MOTOR.MC2_Bin
	MOTOR.MC2_BusVoltage
	MOTOR.MC2_Cin
	MOTOR.MC2_DissipativeBrake
	MOTOR.MC2_EnA
	MOTOR.MC2_EnB
	MOTOR.MC2_EnIndex
	MOTOR.MC2_ICL_SHUTOUT
	MOTOR.MC2_PWM_1H
	MOTOR.MC2_PWM_1L
	MOTOR.MC2_PWM_2H
	MOTOR.MC2_PWM_2L
	MOTOR.MC2_PWM_3H
	MOTOR.MC2_PWM_3L
	MOTOR.MC2_STOP
	MOTOR.MC2_Temp
	MOTOR.MC_DAC_OUT1
	MOTOR.MC_DAC_OUT2
	MOTOR.OPAMP1_INN
	MOTOR.OPAMP1_INP
	MOTOR.OPAMP1_OUT
	MOTOR.OPAMP2_IN1P
	MOTOR.OPAMP2_IN2P
	MOTOR.OPAMP2_INN
	MOTOR.OPAMP2_OUT
	MOTOR.OPAMP3_INN
	MOTOR.OPAMP3_INP
	MOTOR.OPAMP3_OUT
	MOTOR.OPAMP4_IN1P
	MOTOR.OPAMP4_IN2P
	MOTOR.OPAMP4_INN
	MOTOR.OPAMP4_OUT
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	FMC
	FMC.FMC_A0
	FMC.FMC_A1
	FMC.FMC_A2
	FMC.FMC_A3
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	FMC.FMC_NWE
	NRST
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