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SCK  
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MOSI 
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      PC12    SDIO.CLK  
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INT4 - PF4 - ARDUINO 

INT5 - PF5 - PMOD/STMOD+ 

INT11 - PD11 - Power Measurement / ARD.D2_IO 

INT12 - PD12 - Power Measurement / ARD.D3_TIM 

INT13 - PC13 - USER_BUTTON or ENERGY METER WAKE-UP 
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LIMITATIONS : IO SHARED / EXCLUSIF 

 

Please refer to the User Manual for more detail 

 
PA4 EXCLUSIF BETWEEN ARDUINO and UCPD 

PA0 EXCLUSIF BETWEEN ARDUINO and STMOD+ 

PA15 EXCLUSIF BETWEEN UCPD and JTAG 

PB5 SHARED BETWEEN ARDUINO and STMOD+ and EXCLUSIF WITH UCPD 

 

PC8 EXCLUSIF BETWEEN SDCARD and STMOD+ 

PC9 EXCLUSIF BETWEEN SDCARD and STMOD+ 

PC10 EXCLUSIF BETWEEN SDCARD and STMOD+ 

PC11 EXCLUSIF BETWEEN SDCARD and STMOD+ 

PD2 EXCLUSIF BETWEEN SDCARD and STMOD+ 

 

I2C1 (PB6/PB7) SHARED BETWEEN : 

CTP, AUDIO CODEC, GYRO, ARDUINO, STMOD+ 

 
DFSDM (PB12, PG7, PC7 ) SHARED BETWEEN 

ON BOARD MEMS, EXT-MEMS-MODULE, STMOD+ 

 
SPI3 (PB4, PB5, PG9) SHARED BETWEEN : 

ARDUINO AND STMOD+ 

SPI1 

D3  
     PC11    SDIO.D3  

D1 
     PC9 SDIO.D1  
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     PC10    SDIO.D2  

D0 
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SDIO 
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     PF2 SDIO.DETECT  
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0R 
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0R 
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0R 
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D1_TX 
     PB11/PA9     ARD.D1_TX LPUART1_TX 

D0_RX 
     PB10/PA10   ARD.D0_RX LPUART1_RX 

D2_IO 
     PD11 ARD.D2_IO  

D3_TIM 
     PD12 ARD.D3_TIM TIM4_CH1 

ARD 

A5  
     PC5 ARD_ADC.A5 ADC12_IN14 

A3  
     PA5 ARD_ADC.A3 ADC12_IN10 

A4  
     PC4 ARD_ADC.A4 ADC12_IN13 

A2  
     PA4 ARD_ADC.A2 ADC12_IN9  

ARD_ADC 

A1 
     PA1 ARD_ADC.A1 ADC12_IN6  

A0  
     PA0 ARD_ADC.A0 ADC12_IN5  

ARD_ADC 

I2C1_SCL PB6 
I2C1_SCL 

VDD 
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PC15-OSC32_OUT 
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PB4 
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PB6 

PB7 

PB8 

PB9 

PB10 

PB11 
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MCU_IOs (A,B,C) 

PA0 PC0 

PA1 PC1 

PA2 PC2 

PA3 PC3 

PA4 PC4 

PA5 PC5 

PA6 PC6 

PA7 PC7 

PA8 PC8 

PA9 PC9 

PA10 PC10 

PA11 PC11 

PA12 PC12 

PA13 PC13 

PA14 

PA15 
MCU CLK & RST 

  
LCD.FMC_D2 

 
C9 

MCU_IOs (D,E,F,G) 

PD0 PF0 

PD1 PF1 

PD2 PF2 

PD3 PF3 

PD4 PF4 

PD5 PF5 

PD6 

PD7 

PD8 

PD9 

PD10 

PD11 PF11 

PD12 PF12 

PD13 PF13 

PD14 PF14 

PD15 PF15 

 

PE0 PG0 

PE1 PG1 

PE2 PG2 

PE3 PG3 

PE4 PG4 

PE5 PG5 

PE6 PG6 

PE7 PG7 

PE8 PG8 

PE9 PG9 

PE10 PG10 

PE11 

PE12 PG12 

PE13 

PE14 

PE15 

 
D2 

 LCD.FMC_D3 B9 E2 

STMOD+.4_UART_RTS SDIO.CMD A9 E1 

LED_RED  C8 D3 

 LCD.FMC_NOE B8 E3 

LCD.FMC_NWE A8 F2 

STMOD+.8_SPI_MOSIs A7  

 

 

 
K5 

LCD.FMC_NE1_CS D7 

LCD.FMC_D13 L12 

LCD.FMC_D14 J10 

LCD.FMC_D15 M12 

ARD.D2_IO J11 

ARD.D3_TIM J12 L5 

ARD.D5_TIM H11 M5 

LCD.FMC_D0 H10 J5 

LCD.FMC_D1 H12 L6 

 
ARD.D10_TIM_SPI_CSN 

 
C4 

 
M6 

LCD.BL_CTRL A3 K6 

SAI.MCLK_A B3 G1 

SAI.SD_B A2 G1 

SAI.FS_A B2 G9 

SAI.SCK_A A1 G1 

SAI.SD_A C2 F9 

LCD.FMC_D4 K7 F10 

LCD.FMC_D5 J6 F12 

LCD.FMC_D6 M7 B7 

LCD.FMC_D7 J7 C7 

LCD.FMC_D8 L7  
A6 LCD.FMC_D9 J8 

LCD.FMC_D10 M8  
LCD.FMC_D11 K8 

LCD.FMC_D12 L8 
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R32 

100K 

R73 

330R 

PC13 
USER_BUTTON 

B1 
1 

2 

KSC321JLFS 

NRST 

PG12 270R R71 LD10 
3V3 

USER BUTTON USER LEDs 

OK GREEN VDD 

LD9 R70 360R PD3 

RESET FUNCTION RST 

EXTERNAL HSE CLK EXTERNAL LSE CLK 

C21 
DNF

6.8pF C28 6.8pF 

PH0-OSC_IN 
X1 

NX2016SA 16MHz 

PC14-OSC32_IN 
PC14-OSC32_IN 

C20 
DNF

6.8pF C25 6.8pF 

PH3_BOOT0 

VDD 

DN
R31 

PH3-BOOT0 

BOOT0 BY DEFAULT LOW FOR BOOT TO INTERNAL FLASH 

X2 

NX2012SA 32.768KHz PC15-OSC32_OUT 
PC15-OSC32_OUT PH1-OSC_OUT 

DNF 

U14 

ESDALC6V1-1U2 C95 

100nF 

Cap should be 

near NRST ball 

on PCB 

3 

4 
R76 

100K U13 

ESDALC6V1-1U2 

C94 

100nF 

B2 
 

KSC721JLFS 
RED FAULT 

LED_RED 
Curr=4mA, Lum=25% 

LED_GREEN 
Curr=5mA, Lum=25% 
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STM32L5xx MCU PWR 
       

U7C 
MCU_PWR 

 

Operating range: 1V71<VDD<3V6 

Operating range: 1V08<VDDIO2<3V6 (only for IO G[15:2]) 

Operating range: 1V55<VBAT<3V6 

Operating range: 1V62<VDDA<3V6 

Operating range: 1V62<VREF<3V6 (depend of VDDA) 

Operating range: 3V0<VDDUSB<3V6 

Operating range: 1V71<VDD_SMPS<3V6 

VDD_MCU 
    D4 

D9 

F7 

G6 

J4 

J9 

VDD VSS 

VDD VSS 

VDD VSS 

VDD VSS 

VDD VSS 

VDD VSS 

E4 

E9 

F6 

G7 

H4 

H9 

  
VDD_MCU 

0R 
 

R112 
VDDIO2 

D8 
 

VDDIO2 

 

  
VDD_MCU 

3V3 

 

0R 

0R 

 

 
DNF 

 

R10 

R11 

VDDA 

 

R12 0R 
VREFP 

 

K1 

J1 

VDDA VSSA_VREFM 

VREFP 

 

H1 

      
V15 

M11 
 

V15SMPS_1 

 

     
L1 

4.7uH_1.1A 

 

B4 

 

 
V15SMPS_2 

 

      

VLX 

 
M10 

 

VLX VSS_SMPS 

 
L10 

  
VDD_MCU 

 

0R 

  

R36 
VDD_SMPS_CIN 

 

M9 
 

VDD_SMPS 

 

  
3V3 

 

0R 

  

R40 
VDD_USB 

 

A12 
 

VDDUSB 

 

"CIN" and "V15" capacitors should be as closed as possible to the MCU associated pad. 

V15 4.7µF should be place near Lxx. Or 1 couple of capacitors per pad (4.7µF / 100nF). 
 

VDD_MCU 

    
B1 

 

VBAT 

 

       STM32L562QEI6QU  

  

VDD_SMPS_CIN V15 V15 

 

 

 

C33 C34 C37 C38 DNFC31 C30 

10uF 10uF 4.7uF 100nF  4.7uF 100nF 

 

C29 

1uF 
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MCU DECAPS 
Ceramic capacitor (Low ESR, ESR<1ohm) 

VDD_MCU VDD_MCU VDDIO2 VDDA VREFP VDD_USB VLX 

C125 

4.7uF 

C106 C116 C119 C107 C112 C120 

100nF 100nF 100nF 100nF 100nF 100nF 

C115 

4.7uF 

C117 

100nF 

C22 

1uF 

C23 

100nF 

C97 

1uF 

C96 

100nF 

C39 

100nF 

DNFC32 

100pF 
For debug 

purpose only 



AUDIO CODEC 
 

 
1V8_CODEC 

Operating range: 1V65<VL<3V47 

Operating range: 1V65<VA/VD<2V63 

SAI  
SD_B 

     PE3 SAI.SD_B  

SD_A 
     PE6 SAI.SD_A  

1V8 
0R R13 

 
C7 

C11  

 
 

C1   

 
1uF 

100nF 

 
 

1uF 

 

 
U1 

27 
VD

 

 

 
12 

VA
 

 

 
MCLK 

30
 

SCLK 
31

 

LRCK 
1

 

SDIN 
32

 

SDOUT 
29

 

 

 

 
SAI.MCLK_A 

SAI.SCK_A 

SAI.FS_A 

SAI.SD_A 

SAI.SD_B 

 

 

 
TP6 

TP3 

TP4 

TP2 

TP7 

SAI FS_A  
     PE4 SAI.FS_A  

SCK_A 
     PE5 SAI.SCK_A  

MCLK_A  
     PE2 SAI.MCLK_A  

C2   

 
C6   

100nF 

 
100nF 

5 
VA_HP   

4
 

AD0/CS 
3

 
SCL/CCLK 

 

     R1   

 

10K 
 
 

PB6 

 

 
I2C1_SCL 

 
VDD 0R R5 26 

VL
 

SDA/CDIN 
2
 

  PB7  
I2C1_SDA 

 

 

 

 

 
low ESR ceramic capacitor 

 
 

low ESR ceramic capacitor 

 

C13 

 

 

C4   

 
 

C3   

 

100nF 

 
 

7 

1uF 9 

8 

1uF 6 

 
23 

24 

19 

 

 

 

 
GND_HP 

VSS_HP 

 

FLYN 

FLYP 

 

AIN1A 

AIN1B 

AIN2A 

 

 

 
AOUTA 

AOUTB 

DAC_FILT+ 
16

 

ADC_FILT+ 
21

 

AFILTA 
22

 

AFILTB 
15

 

VQ 

R2 

R3   

 9R C5   

 
49.9 C10  

22nF 

 
22nF 

 

 

 

 

 

 

 
U17 

1 
I/O1 

2 
GND 

3 
I/O2 

 

 

 

 

 

I/O4 
6
 

GND 
5
 

I/O3 
4
 

 
3 CN13 

 

 

 

PJ3028B-3_4P 

 

 
AUDIO STEREO OUTPUT 

with microphone input 

R8 

100K 

C15 1uF 

20 
AIN2B/BIAS 

17 
MICIN1/AIN3A 

18
 

MICIN2/BIAS/AIN3B 
13

 

AGND 
28

 
DGND 

C16 

100nF 

C12 

1uF 

C18 

150pF 

C17 

150pF 

C14 

10uF 

C9 

1uF 

ESDA6V1BC6 

AUDIO_RESETN 

R6 

10K 

PG1 25 
RESET 

CS42L51-CNZ 

GND 
33     

R7 

2K2 

must be C0G 

 

 

 
 

   
 

       
 

  

 

 
 

 

 
 

 

 
LIMITATION : 

 

Some DFSDM signals are multiplexed with STMOD+, Ext-MEMS Module and on board 

Microphone. 

In case STMOD+ SHIELD is plugged, Ext-MEMS Module should be disconnected, and 

Jumper JP1 should be set to connect DFSDM signals to STMOD+ module. 
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DFSDM1_CKOUT_EXT 

DFSDM1_DATIN1_EXT 

15  DFSDM1_CKOUT_EXT  

1  DFSDM1_CKOUT  

3 

TP8 

DFSDM_CKOUT 
PG7

 

DFSDM_DATIN1 
PB12

 

U16 TP1 

DFSDM1_DATIN1 R82  

CN2 

3V3 
3V3 

DFSDM JP1 DETECTN 10K R4 

VDD 

MEMS 
Operating range: 1V62<VDD<3V6 

FIT JP1 TO CONNECT DFSDM TO STMOD+ 

AND DO NOT PLUG MODULE ON CN2 

Extension microphones module 
Operating range: 1V65<VDD<3V6 

   SPH0641LM4H-1 

3 0R 4 

C81 

1uF TP5 

DFSDM1_CKOUT R83  

5 

 
2 

1 0R 

GND CLK 

VDD 

 
SELECT 

DATA 

C8 

1uF 

STG3692QTR 

11 2 
3V3 

3V3 

10 7 

9 

8 HW9 
12 

13 14 DNF   20021311-00020T4LF 

PH1 

DETECTN 

MEMS_LED 

4  DFSDM1_DATIN1_EXT  

6  DFSDM1_DATIN1  5 

TP9 

     PC7 
DFSDM_DATIN3 

16 

U2 

Receptacle connector pin 1 connected to 

header connector pin 2 

2 1 

4 3 

6 5 

8 7 

10      9 

12    11 

14    13 

16    15 

18   17 

20   19 

GND VCC 

1-2SEL 1S1 

1S2 

D1 

2S1 

D2 2S2 

 
3-4SEL 3S1 

3S2 

D3 

4S1 

D4 4S2 

AUDIO CODEC: CS42L51: I2C Addr 

Read 0x95 / Write 0x94 (AD0=0) 

11     AOUTA Left   6  

 
10 

     
AOUTB 

 
Right 

 
4 

      Micro 2 

14        

 



TFT LCD 
Operating range: 1V65<IOVCC<3V3 

Operating range: 2V4<VCI<3V3 

 

LCD.FMC_D[0..15] 

 

 

 

 

 

 

LCD 

 
 

LCD 

 
 

BL_CTRL  
     PE1   LCD.BL_CTRL    

RST  
     PF14     LCD.RST    

            

TE 
     PA8 LCD.TE  

 FMC_NOE 
     PD4 

 LCD.FMC_NOE   

FMC_NWE  
     PD5  LCD.FMC_NWE   

FMC_NE1_CS 
     PD7   LCD.FMC_NE1_CS 

FMC_A0_RS  
     PF0   LCD.FMC_A0_RS 

CTP_INT 
     PF1 LCD.CTP_INT    

CTP_RST 
     PF15     LCD.CTP_RST  

 

 

PD10 

PD8 

PE14 

PE12 

PE10 

PE8 

PD1 

PD15 

 

 

LCD.FMC_D15 

LCD.FMC_D13 

LCD.FMC_D11 

LCD.FMC_D9 

LCD.FMC_D7 

LCD.FMC_D5 

LCD.FMC_D3 

LCD.FMC_D1 

LCD.FMC_NOE 

 

CN7 

1 

3 

5 

7 

9 

11 

13 

15 

17 

19 

 
 

2       LCD.TE  

4       LCD.FMC_D14 PD9  

6       LCD.FMC_D12 PE15  

8       LCD.FMC_D10 PE13  

10     LCD.FMC_D8 PE11  

12     LCD.FMC_D6 PE9    

14     LCD.FMC_D4 PE7    

16     LCD.FMC_D2 PD0   

18     LCD.FMC_D0 PD14 

20      LCD.FMC_NWE   

FMC_D[0..15]
  LCD.FMC_D[0..15]       LCD.FMC_A0_RS 21 22 LCD.FMC_NE1_CS R56 

DNF 
100K VDD_LCD 

HW13 
VDD_LCD 

VDD_LCD 

     R170 100K  

 

 
C149 

100nF 

LCD.RST 

 
 

LEDK 

23 
25 

 
29 

 
FH26W-29S-0.3SHW(60) 

24 
26 

28      LEDA  

R57 0R 

 

 

C68 

100nF 

VDD_LCD 

3V3_LCD 

IM = 1 (HIGH): LCD in 16bits mode 

 
FRD154BP2902-D-CTQ 
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C60 

100nF 

TOUCH PANEL CONNECTOR 
Operating range: 2V4<VDD<3V3 

Operating range: 1V65<IOVCC<3V3 

3V3 

3V3_LCD 

R52 
DNF 

0R 

Q2 

FDN304P 

LAYOUT: PARTS CLOSE TO STLD40D AND GROUPED IN SAME ARREA WITH BLGND AS LOCAL GROUND PLANE 

BACKLIGHT DRIVER LCD_PWR_ENABLE 

D1 

5V 

10R: current regulated at 15mA 
LCD_PWR_ON 

PH0
 

27 

DF37NB-10DS-0.4V C104 

100nF    

C105 

100nF 

I2C1_SDA 

I2C1_SCL 
5  PB6  

PB7 

LCD.CTP_INT 

1 

2 

3 

4 

10 

9 

8 

7 

6 

3V3_LCD 

VDD_LCD 
LCD.CTP_RST 

CN14 

CTP: XXXXXX: I2C Addr 

Read 0xXX / Write 0xXX 

GND GND 

VDD INT 

IOVCC GND 

RESET     SDA 

GND SCL 

R55 

10K 

100K R59  
5V 

R63 

10K 

C73 

100nF 

VDD 

VDD_LCD 

R58 
DNF 

0R 

Q3 

FDN304P 

R165 

10R 

R164 

100K 

PGND   Rset 

STLD40DPUR 
1
F
00K 

DN
R172 

LEDK 4 

2 
FB 

LCD.BL_CTRL 

6 

5 
Vo 

NC 

C57 

100nF, 50V U9 

SW 

Vi 

EN 

GND 

8 

1 

7 

3 

9 

C71 

100nF, 50V 
C70 

4.7uF, 50V 

C56 

100nF 

C53 

10uF 

STPS1L40M 

600R@100MHz 4.7uH 1A 180R 

LEDA    

L3 

   

L2 LQH32PN4R7NN0L 
R53 

0R 

 
LCD 

FMARK 

DB14 

DB12 

DB10 

DB8 

DB6 

DB4 

DB2 

DB0 

/WR 

/CS 

IM 

VCI 

LEDA 

GND 

DB15 

DB13 

DB11 

DB9 

DB7 

DB5 

DB3 

DB1 

/RD 

RS 

RESET 

IOVCC 

GND 

LEDK 

2
 

1
G

 
S

 
2

 S
 

1
G

 

D
 

3
 

D
 

3
 



CS 

SCLK 

 
 

SI/SIO0 

SO/SIO1 

SIO2 

SIO3 

NC 

NC 

NC 

NC 

NC 

SIO4 

SIO5 

SIO6 

SIO7 

   

RESET 

VCC 

VCCQ 

VCCQ 

OCTOSPI FLASH 
Operating range: 2V7<VDD<3V6 

 

 
 

 

 
 

OCTOSPI 

 

OCTOSPI 

 
 

DQS 
     PB2  OCTOSPI.DQS   

CLK  
     PA3 OCTOSPI.CLK  

NCS 
     PA2 OCTOSPI.NCS  

IO[0..7]
   OCTOSPI.IO[0..7]   

 

 
 

VDD_OCTOSPI_FLASH 

 
 

 

 

 
OCTOSPI.NCS 

R38 

10K 

 

 

 
U6 

R37 0R C2 B4 

D1 

 

 

VDD_OCTOSPI_FLASH 

 

R21 0R 

 

 

 

 

VDD 

 
OCTOSPI.IO[0..7] 

OCTOSPI.CLK B2 

 

OCTOSPI.DQS C3 

E4 

C24 

B3 100nF 

C1 

 

C35 

100nF 

 

C36 

100nF 

 

 
Place CAPS close to 

OCTOSPI_FLASH PWR pin 
PB1 
PB0 

PA7 

OCTOSPI.IO0 D3 
OCTOSPI.IO1 D2 

OCTOSPI.IO2 C4 

E5                    

PA6 

PC1 

PC2 

OCTOSPI.IO3 D4 

OCTOSPI.IO4 D5 

OCTOSPI.IO5 E3 

A5 R24 
DNF 

10K 

A2 

VDD_OCTOSPI_FLASH 

PC3 

PC0 

OCTOSPI.IO6 E2 

OCTOSPI.IO7 E1 

A3 R22 
DNF 

0R 

B1 
B5 TP10 

OCTOSPI.NCS TO SUPPORT AP MEMORY PSRAM APS6405L-3OBx 

NRST 
NRST R23 0R OCTOSPI_FLASH_RESET A4 C5 

 

MX25LM51245GXDI0A 

 
1mm 

C5 pin reserved for MICRON VPP 

MICRON: MT35XL512ABA1G12-0SIT 
 

Footprint to be compatible with Macronix and 

Micron MT35XL512ABA1G12-0SIT 
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ECS 

GND 

VSSQ 

VSSQ 

DQS 



D+ 

D- 

NC 

D+ 

D- 

GND 

5
 

 

USB_C 

 

0R 
DNF 

R121 

 
 
 

USB_C    

5V_UCPD  

S D 
Q6 

FS_P PA12 USB_C.FS_P STL11N3LLH6 

   FS_N  
     PA11 USB_C.FS_N  

G
 

USB_C CC1 PA15 USB_C.CC1 

CC2  
     PB15 USB_C.CC2   

DBn 
     PB5 USB_C.DBn 

 FLT  
     

PB14 USB_C.FLT  

VBUS_SENSE  
     PA4 USB_C.VBUS_SENSE  

 

 

U21 

TCPP01-M12 

GATE 

 

 

C113 

100nF, 50V 

VDD 

4 
SOURCE IN_GD 

8 D2
 

BAT54KFILM 

 
 

USB_C.FLT 

USB_C.DBn 

 
R120 

 
10K 

12 
VCC 

11 
FLT 

10 
DB

 

VBUS_CTRL 
6

 

GND 
2

 

GND 
13

 

R109 

R110 

10K 

2K7 
 

 

 

CN15 

 

 

USB_TYPE_C 

USB_C.CC1 

USB_C.CC2 

3 
CC1 

1      
CC2 

CC1c 
7
 

CC2c 
9
 

UCPD_CC1_C 

UCPD_CC2_C 

A5 
CC1 

B5 
CC2 

VBUS1       
A4

 

VBUS2 
A9

 
VBUS3 

B4
 

VBUSc 

 
 

Diff Pair 90ohm 

0R 
DNF 

R114 

0R 
DNF 

R117 
 
 

Diff Pair 90ohm 

A8 
SBU1 

B8 
SBU2 

VBUS4 
B9

 
 

U26 

i U8 i 
A6 

D+1 ESDA25P35-1U1M 

USB_C.FS_P 

USB_C.FS_N 

i 

1 6        USBC_CN_P  

2 5 USBC_CN_N 
3 4 

i 

B6 
D+2 

A7 
D-1 

B7 
D-2 

Diff Pair 90ohm    ECMF02-2AMX6 Diff Pair 90ohm A2 

A3 

B11 

B10 

 

B2 

B3 

A11 

A10 

TX1+ 

TX1- 

RX1+ 

RX1- 

 

TX2+ 

TX2- 

RX2+ 

RX2- 

GND4 
B12

 

GND3 
B1

 

GND2 
A12

 

GND1 
A1

 

Shield1       
SH1

 

Shield2 
SH2

 

Shield3 
SH3

 

Shield4 
SH4

 

 

USB DP/DM should  be 

routed in 90 ohm diff +/- 10% 

USB TYPE-C 

317JD24BZTF3K3C3 

 

 
 

  
 

 

   
LIMITATION : 

 

Some UCPD signals are multiplexed with ARDUINO: DBn / VBUS_SENSE 

In case ARDUINO SHIELD is plugged, UCPD signals can be disconnected. 

User need to check that multiplexed signals are not used on both features 

simultaneously. 

 

Some ARDUINO signals are multiplexed  with  JTAG: CC1 

In case JTDI is used, USB TYPE C should be disconnected. 

User need to check that multiplexed signals are not used on both features 
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510R R43 USB_5V 

3V3 

5V_UCPD 

VBUS SENSE 5V_USB_LED 

R51 

49K9 

C49 

10pF 

USB_C.VBUS_SENSE 

R50 

330K 

R48 

22K 

Q1 

9013-SOT23 
1 R47 

47K 
5V_UCPD 

LD2 

GREEN 

2
 

3
 

1
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

2
 

1
 



SDCARD 
Operating range: 2V7<VDD<3V6 

 

 

 

 
 

SDIO 

 

SDIO  
CMD  

     PD2 SDIO.CMD    

CLK  
     PC12    SDIO.CLK   

DETECT 
     PF2 SDIO.DETECT    

D0 
     PC8 SDIO.D0 

 D1 
     

PC9 SDIO.D1 
 D2 

     

PC10    SDIO.D2   
      D3  

     PC11    SDIO.D3   

 

 

 
 
 

VDD 
C82  

 
C83  

22uF 

 
100nF 

 

VDD 
 

 

 

 
SDIO.D1 

SDIO.D0 

 

SDIO.CLK 

 

SDIO.CMD 

SDIO.D3 

SDIO.D2 

 

 
Layout recommendation: 

R95 

47K 

R94 

47K 

R98 

47K 

R97 

47K 

R96 

47K 

 

 

U4 

A6 
O6

 

A5 
O5

 

A4 
O4

 

A3 
O3

 

A2 
O2

 

A1       
O1

 

B2 
GND B3 
GND 

 

 

9 

I6 
C6 8 

I5 
C5 7 

6 

I4 
C4 5 

4 

I3 
C3 3 

I2 
C2 2 

I1      
C1 1 

VCC 
B1

 

CN1 

MR01A-01211 

 

 

SDCARD 

Track should be routed in 50 ohm +/- 15% 

Trace lenght below 50mm 

B4 
GND DET 

B5
 

EMIF06-HSD03F3 

 

SDIO.DETECT 

 

 

 

 

 

 

 

 
LIMITATION : 

 

Some SDCARD signals are multiplexed with PMOD / STMOD+ 

In case SDCARD is plugged, PMOD / STMOD+ signals can be disconnected. 

Or user need to check that multiplexed signals are not used on both features 

simultaneously. 
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CARD_DETECT 

DAT1 

DAT0 

VSS 

CLK 

VDD 

CMD 

DAT3_CD 

DAT2 

1
3

 
1
0

 
N

C
 

G
N

D
 

1
2

 
1
1

 
G

N
D

 
G

N
D

 



GND BT_RESET 

BLE 
Operating range: 1V7<VDD<3V6 

 

 
 

 

 

 

 

SPI1 

 

 

SPI1 

 

 

 
 

BLE_CS 

MOSI 

MISO 

SCK 

 

 

 
PG5 

PG4 

PG3 

PG2 

 

 

 
SPI1.BLE_CS 

SPI1.MOSI 

SPI1.MISO 

SPI1.SCK 

 

 

U11 

10 

9 

8 

7 

4 

 

BLE 

 

5 

 

VDD 

 

 

 

 

 
C75 

BLE_INT 

 

 

BLE_RSTN 

PG6 

 

 

PG8 

1 

2 

3 

 
11 6 

 
SPBTLE-RFTR 

 

100nF 
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LSM6DSO 

C182 

4.7uF 

C184 

100nF 

C183 

100nF 10 

11 

SDO/SAO 

 
CS  OCS_AUX 

SDO_AUX 

INT1 

INT2 SCX 

SDX 

GND GND 

1 

 
12 

GND 

100K R227 
VDD CS=HI => I2C mode selected 

5 
VDDIO SDA 

14 PB7 
I2C1_SDA 

VDD 
8 

VDD SCL 
13 PB6 

I2C1_SCL 

3D ACCELEROMETER & GYROSCOPE 
Operating range: 1V7<VDD<3V6 

Operating range: 1V62<VDDIO<3V6 

U51 

GYRO-ACC: I2C Addr 

Read 0xD5 / Write 0xD4 

3 

2 

7 

4 

9 

 
6 

PF3 
GYRO_ACC_INT 

EXT_LPCLK 

GPIO2 

ANA_TEST0 

VIN SPI_CS 

SPI_MOSI 

SPI_MISO 

SPI_CLK 

SPI_IRQ 



1 

2 

3 

4 

5 

6 

 
ARDUINO 

ARD  
D13_SPI_SCK 

     PG9 ARD.D13_SPI_SCK  

D12_SPI_MISO 
     PB4 ARD.D12_SPI_MISO  

 

 

 

 

ARD_ADC 

 
ARD_ADC 

 

A0  
     PA0 ARD_ADC.A0 ADC12_IN5 

A1 
     PA1 ARD_ADC.A1 ADC12_IN6 

A2  
     PA4 ARD_ADC.A2 ADC12_IN9 

A3  
     PA5 ARD_ADC.A3 ADC12_IN10 

A4  
     PC4 ARD_ADC.A4 ADC12_IN13 

A5  
     PC5 ARD_ADC.A5 ADC12_IN14 

 

 

 

 

ARD 

D11_TIM_SPI_MOSI 
    PB5 ARD.D11_TIM_SPI_MOSI  

D10_TIM_SPI_CSN  
     PE0 ARD.D10_TIM_SPI_CSN TIM16_CH1 

D9_TIM 
     PB9  ARD.D9_TIM TIM4_CH4 

D8_IO 
     PG0 ARD.D8_IO   

D7_IO 
     PC6 ARD.D7_IO   

D6_TIM 
     PB8  ARD.D6_TIM TIM4_CH3 

D5_TIM 
     PD13  ARD.D5_TIM TIM4_CH2 

D4_INT 
     PF4  ARD.D4_INT    

D3_TIM 
     PD12  ARD.D3_TIM TIM4_CH1 

D2_IO 
     PD11 ARD.D2_IO   

D1_TX 
     PB11/PA9     ARD.D1_TX USART1_TX  

D0_RX 
     PB10/PA10   ARD.D0_RX USART1_RX 

 

LIMITATION : 

 

Some ARDUINO signals are multiplexed with UCPD: A2/D11 

In case ARDUINO SHIELD is plugged, UCPD signals must be disconnected. 

User need to check that multiplexed signals are not used on both features simultaneously. 

 

Some ARDUINO signals are multiplexed with STMOD+ signals: A0 

 

 

 
LD1 

 
 

Q4 

 

 
ARD 

BLUE 

 

 

 
R16 

 

 

 
510R 

 

 

 
 

3V3 

In case ARDUINO SHIELD is plugged, STMOD+ must be disconnected. 

User need to check that multiplexed signals are not used on both features simultaneously. 

SPI_MISO, SPI_MOSI and SPI_SCLK can be used simultaneously. 

 

 

 
 

R87 

0R 

DTC043ZEBTL  

 

 

 

VREFP 

 

5V_VIN 

 

R228 

1K 

NC 

 

 

 

 
CN18 

 

 

 
SCL/D15 
SDA/D14 

AVDD 
GND 

 
 

CN11 

D15 SCL 

 

 

I2C1_SCL 

I2C1_SDA 

 

 

PB6 

PB7 

 

 

 
I2C1_SCL 
I2C1_SDA    

R85 
DNF 

0R 

 

 

 

DNFC84 

100nF 

 
NRST 

VDD 

 

3V3 

5V 

 

 

 

 

 
VIN 

IOREF 

 

 

 
 

IOREF 

NRST 

3V3 

5V 

GND 

GND 
VIN 

SCK/D13 

MISO/D12 

PWM/MOSI/D11 

PWM/CS/D10 

PWM/D9 

D8 

ARD.D13_SPI_SCK 
D12  MISO ARD.D12_SPI_MISO  

D11   MOSI/PWM   ARD.D11_TIM_SPI_MOSI 

D10  CS/PWM         ARD.D10_TIM_SPI_CSN           

D9    PWM ARD.D9_TIM  

D8  ARD.D8_IO  

WARNING voltage applied to VIN <11.5V 

 
 

ARD_ADC.A0 

ARD_ADC.A1 

ARD_ADC.A2 

ARD_ADC.A3 

     ARD_ADC.A4 SB8 

     I2C1_SDA SB9 DNF 

 

Socket 8x1 

CN19 

A0 
A0

 

A1 
A1

 

A2 
A2

 

A3 
A3

 

A4 
A4

 

A5 
A5

 

 

 
D7 

PWM/D6 

PWM/D5 

D4 

PWM/D3 
D2 

TX/D1 
RX/D0 

Socket 10x1 

CN12 

  ARD.D7_IO  

PWM ARD.D6_TIM  

PWM ARD.D5_TIM  

  ARD.D4_INT  

PWM ARD.D3_TIM  

  ARD.D2_IO  

TX ARD.D1_TX  

RX ARD.D0_RX  

     ARD_ADC.A5 SB10 
     I2C1_SCL SB11 DNF 

Socket 6x1 
Socket 8x1 
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VIN 
GND 

GND 

5V 

3V3 

NRST 

D13 SCK 

GND 

VREFP 

D14 SDA 
10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

1 

2 

3 

4 

5 

6 

7 

8 

 
 

1 

A
IN

 
P

O
W

E
R

 

2
 

3
 

8 

7 

6 

5 

4 

3 

2 

1 

D7 

D6 

D5 

D4 

D3 

D2 

D1 

D0 
 

 



 

PMOD / STMOD+ SWITCH 
 

3V3 

 

STMOD+  
1_SPI_CSN  

     PB13    STMOD+.1_SPI_CSN  

2_SPI_MOSIp  
     PB5 STMOD+.2_SPI_MOSIp  

3_SPI_MISOp  
     PB4 STMOD+.3_SPI_MISOp  

4_SPI_SCK  
     PG9 STMOD+.4_SPI_SCK  

1_UART_CTS  
      PB13     STMOD+.1_UART_CTS  

2_UART_TX  
      PC10     STMOD+.2_UART_TX  

3_UART_RX  
       PC11    STMOD+.3_UART_RX  

 

 

 

 
U3 

STMOD+.2_UART_TX 15 

STMOD+.2_SPI_MOSIp 1 

STMOD+.3_UART_RX 4 

3 

16  PMOD#2  

R9 

100K 

STMOD+.SEL_12 

STMOD+ 

4_UART_RTS  
     PD2 STMOD+.4_UART_RTS  

8_SPI_MOSIs  
     PD6 STMOD+.8_SPI_MOSIs  

9_SPI_MISOs  
     PG10     STMOD+.9_SPI_MISOs  

     PF5 STMOD+.11_INT  

STMOD+.3_SPI_MISOp 6 

R14 0R 7 

9 

STMOD+.4_UART_RTS 12 

5  PMOD#3  

 

10 

 
8 

 

STMOD+.SEL_34 

 

R15 
11_INT 

     PC9 STMOD+.12_RST  
12_RST 

     PA0 STMOD+.13_ADC ADC12_IN5 
13_ADC 

     PC8 STMOD+.14_TIM TIM3_CH3 
14_TIM 

     PF11    STMOD+.SEL_12                                    
SEL_12  

     PF12     STMOD+.SEL_34                                    
SEL_34 

STMOD+.4_SPI_SCK 14 

 
11 

 
STG3692QTR 

13  PMOD#4  

 
2 

3V3 

 
C19 

1uF 

100K 

 

 

 

 

 
SEL = 0 : Dx connected to xS2 

SEL = 1 : Dx connected to xS1 

 
 SPI SPI/UART (*) UART 

STMOD+ 1-2SEL 0 1 (*) 1 
STMOD+ 3-4SEL 0 0 (*) 1 

PMOD#1 NSS NSS CTS 
PMOD#2 MOSIp TX TX 

PMOD#3 MISOp RX RX 
PMOD#4 SCK SCK RTS 

 

 
 

 

 

 

 

 

 

 

 
 

 

LIMITATION : 

 

Some SDCARD signals are multiplexed with PMOD / STMOD+ 

In case SDCARD is plugged, PMOD / STMOD+ signals can be disconnected. 

Or user need to check that multiplexed signals are not used on both features simultaneously. 

 

Some ARDUINO signals are multiplexed with PMOD / STMOD+ signals: 

In case ARDUINO SHIELD is plugged, STMOD+ must be disconnected. 

User need to check that multiplexed signals are not used on both features simultaneously. 

SPI_MISO, SPI_MOSI and SPI_SCLK can be used simultaneously. 
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STMOD+ PMOD 

Socket 10X2 STMod+ 

        Socket 6X2 PMOD    

3V3 3V3 

  STMOD+.11_INT  

  STMOD+.12_RST  

STMOD+.1_UART_CTS STMOD+.1_SPI_CSN 

PMOD#2 

PMOD#3 

PMOD#4 

CN4 

1 7 

2 8 

3 9 

4     10 

5      11 

6     12 

IF DFSDM IS USED ON STMOD+ MODULE 

FIT JP1 TO CONNECT DFSDM TO STMOD+ 

AND DO NOT PLUG MODULE ON CN2 

R84 0R 

  PC7 
DFSDM_DATIN3 

PB7 
I2C1_SDA 

PB12 
DFSDM_DATIN1 

  PG7 
DFSDM_CKOUT 

5V 

STMOD+.8_SPI_MOSIs 

STMOD+.9_SPI_MISOs 

PB6 
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  STMOD+.11_INT  

  STMOD+.12_RST  

  STMOD+.13_ADC  
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5V 
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1      11 
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3      13 

4     14 

5      15 

6     16 

7     17 

8     18 

9     19 

10   20 
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1S1 1-2SEL 

1S2 

D1 

2S1 

2S2 D2 

 
3S1 3-4SEL 

3S2 

D3 

4S1 

4S2 D4 

S
T

M
o
d
+

 

P
M

O
D

 



5V PWR SOURCE SELECTION 

 
 

 
 

5V_STLK 

5V_VIN 

5V_UCPD 

5V_PM_USB 

 

 
5V_STLK 

 

JP4 

 

 

 

 

 
 

U15 

5V 

 

 

R81 

620R 

 

 
R65 

0R 

 

 

 

 

C72 

100uF 6v3 

5V_PM 

5V_USB_CHGR  

 

 

 

HW12 

 
Shunt Fitted 1-2 

ESDA7P120-1U1M  
5V 

LD12 
GREEN 

Curr=5mA, Lum=25% 

Filtering 5V Energy Meter part 
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A1 

C2 
SW 

VOS 

VIN 

EN 

A2 

B1 SMPS_PWR_EN 

2 

1 3V3 
3V3 

VDD PWR SOURCE SELECTION: 1V8 / 3V3 / DYN_OUT 
 

HW11 

JP3 

3V3 PWR SOURCE: 3V3 / 300mA 

TPS62743 SWITCH_DPDT 

DEFAULT MODE A: 1->2 / 5->6 (no measurement) 

PM MODE B: 3->2 / 7->6 (power measurement) 

 

DYN_OUT is the supply used for current measurement 

When DYN_OUT is used, VDD should be align for IO compatibility 1V8 / 3V3 

When DYN_OUT is used on CN20 (external power measurement) SW1 should be set in mode A 

1V8 PWR SOURCE: 1V8 / 300mA VIN FROM ARDUINO up to 12V: OUTPUT 5V / Up to 800mA (depend of VIN) 

5V 
C178 4.7uF 

1V8 
VIN 

3 

TPS62743 

5V_CHG 

5V_PM_USB 

5V_UCPD 

5V_VIN 
2 

4 

6 

8 

10 

1 

3 

5 

7 

9 

C69 

10uF 

C74 

10uF 

5V_VIN 

U10 LD1117S50TR 

2 

4 
Vin  Vout 

Gnd Tab 

C166 

10uF B2 

C1 

D1 

D2 

U44 L5 2.2uH 

VSEL1 

VSEL2 

VSEL3 GND 

7 
PM_PWR_EN 

5V 
5

 
6 R54 100K SMPS_PWR_EN 

Shunt Fitted 

VDD_MCU 
PM_MEAS 3 

DYN_OUT 

IDD 

JP2 
VDD 

Shunt Fitted 1-2 

HW7 VDD_MCU_PM_SEL 

SW1 

1 

2       

3 1V8 
1V8 

VDD 

C167 

10uF B2 

C1 

D1 

D2 

A1 

C2 

A2 

B1 SMPS_PWR_EN 

U46 L6 2.2uH 

3V3 

C179 4.7uF 
5V 

VSEL1 

VSEL2 

VSEL3 GND 

SW 

VOS 

VIN 

EN 
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1
 

1
 



 
    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ESD PROTECTIONS 
U28 

STLK_SWCLK 1    2 
     

ESDALC6V1-1U2 

 

 
U33 

STLK_SWDIO 1    2 
     

ESDALC6V1-1U2 

 
 

 
T.SWDIO 

T.SWCLK 

T.SWO 

 

U12 

 
5 

 
4 

2 

3 

 

 

NRST 

 

 

T.VCP_TX 

 

U45 

   
5 

 
4 

2 

3 

T.JTDI 1 T.VCP_RX 1 

   
ESDALC6V1W5 ESDALC6V1W5 

 

Pin attributions on ESD can be swapped for layout optimisation 

 

 
STDC14 RECEIVER 

 

 

 

VDD 

 

 

CN8 

1 2 
3 4 

 

  
 
 

  T.SWDIO level shifter 1V8/3V3 

5 6 
T.SWCLK R67 47R T_SWCLKa 

KEY 
7 8 

  T.SWO level shifter 1V8/3V3 

R61 100R 9 10   T.JTDI  

GNDDetect 11 12 NRST R62 47R T_NRSTa 

STLK_VCP_TX R60 47R T.VCP_RX 
13 14 

  T.VCP_TX level shifter 1V8/3V3 

 

 
 

 
 

ST-LINK USB CONNECTOR 

MIPI10 on STDC14 footprint 

MIPI10 

 
 

Specific constraints for T_SWDIO and T_SWCLK 

(must be same length and must be Shielded). 

 

 
Capacitor close to pin 1 

 
5V_USB_CHGR 

 
 
 

U39 

 
     C163 

 
100pF 

1 2 

 
ESDA7P120-1U1M 

Matched Net Lengths [Tolerance = 2.5mm] 

Impedance Constraint [Min = 85.00 Max = 95.00 ] 

ST-LINK POWER 3V3 / 150mA  

 
U52 LD3985M33R 

 

 
3V3_STLK 

 
CN17 

 
STLK 

VBUS 
1

 

 
USB 

i 

 
U42 

4 
NC 

 
GND 

3
 

 
USB 

i 

5V_VIN 
 

   

BAT60JFILM D4 1    
Vin Vout 

5 

3 
INH 

DM 
2

 

DP 
3

 
ID 

4
 

USB_DEV_HS_CN_N 
USB_DEV_HS_CN_P 

i 

5 
D- 

6 
D+ 

D- 
2
 

D+ 
1
 

  USB_DEV_HS_N  
  USB_DEV_HS_P  

i 

5V_UCPD 
BAT60JFILM D5 

 

 C76 

GND BYPASS 
 

 C80 C79 

 

 C77 

 

 C78 

GND 
5

 

Shield 
6

 

 

USB 

ECMF02-2AMX6  
USB 

 

5V_USB_CHGR 
 

 

BAT60JFILM D6  

1uF 
 

100nF 
 

10nF 
 

1uF 
 

100nF 

Shield 
7

 

Shield 
8

 

Shield 
9

 

EXP 
10

 

EXP 
11

 

USB_uB_105017-0001 

5V_PM     
BAT60JFILM D7 
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47R      T.VCP_TX R186 

R194 

3V3_STLK 
C154 100nF C155 100nF 

STLK_OVC 

5V ST-LINK PROTECTION SW LEVEL SHIFTER FOR MCU_1V8 

C42 

100nF 

C63 

1uF 

C67 

4.7uF 

LED_STLK 2 1 

CN9 TAG 

VDD 

LED STLK 

3V3_STLK 

ST-LINK POWER LIMITATION : T STLINK_MCU 

ST-LINKV3E_SWD 

LD11 

RED 

C186 

1uF R214 

10K 

EN   FAULT 
3 

GND 
R72 

100K 

R69 

C185 1K 

1uF 

4 T_PWR_EN 

1 
OUT 

5 
IN 

U47 STMPS2151STR 

5V_STLK 5V_USB_CHGR 

SN74LVC2T45DCUT 
 

R204 
DNF 

0R 

DIR : LOW : Direction is B to A 

STLK_VCP_RX 

1 

2 

3 

4 

VccA 

A1 

A2 

GND 

U37 

8 
VccB 

7 

6 
B1 

5 
B2 

DIR 

100K 

VDD 

ST_LINK_3V3 MCU_1V8/3V3 

SN74LVC2T45DCUT 

 
R220 

DNF 
0R 

R209 
DNF 

100R 

DIR : LOW : Direction is B to A 

T_SWDIO_IN 

T_SWOa 

1 

2 

3 

4 

VccA 

A1 

A2 

GND 

U43 

VccB 

B1 

B2 

DIR 

T.SWO R64 47R 6 

5 

8 

T.SWDIO R68 47R T_SWDIOa 7 

3V3_STLK 
C172 100nF C173 100nF 

VDD 

ST_LINK_3V3 MCU_1V8/3V3 

Green 

LD_BICOLOR_CMS 

3 4 

R184 

330R 

R174 

330R 
3V3_STLK 

LD3 COM 

Red 

TC2050-IDC-NL 

TAG: Only footprint with cable: TC2050-IDC-NL 

NRST 

T.JTDI 

T.SWO 

10 

    9  

8 

    7  

6 

DNF 

1 

2 

3 

4 

5 

T.SWDIO 

 
T.SWCLK 

TAG CONNECTOR 

3V3_STLK 

C65 C51 C50 C46 C61 C55 C43 C44 

100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 

3V3_STLK 

C59 C64 C45 C48 C47 C52 C54 C66 

100nF 100nF 100nF 100nF 100nF 100nF 100nF 100nF 

Ceramic capacitor (Low ESR) 

ST-LINKV3E_SWD 

R49 

10K C58 C62 

2.2uF 2.2uF 
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F12 
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VREF- 
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N10 
VDD

 

G13 
VDD

 
C5 

VDD 
K4 

VDD 
G3 

VDD 
N8 

VDD 
N9 

J13 
VDD 

H13 
VDD 

C8 
VDD 

C7 
VDD 

F3 
VDD 

J12 
VDD 

C9 
VDD 

R1      
VDD 

P1      
VDDA 

C1      
VREF+ 

L4 
VBAT 

BYPASS-REG 
M10 

VCAP1 
F13 

VCAP2 

D4 

C4 
HW_TYP_0/PI4 

HW_TYP_1/PI5 

T_NRST/PA6 
P3          T_NRSTa  

V12_OTGPHY 

REXT_OTGPHY 
R178    3K J15 

J14 2.2uF C151    DNF 

STLK_MCO 

C153
DNF

20pF 

100R R179 F15 
STLK_MCO/PA8 

HW6 

D15 LED_STLK 
STLK_LED/PA10 

   
C6 

PDR_ON 3V3_STLK 

5V 
4K7 R5         T_PWR_EN  

R4         T_PWR_EXT 2K7 
BOOT0 

D6 

3V3 
R127 

R126 

R153 

R147 

4K7 N3 
GNDDetect/PG5 

T_VCC AIN/PA0 

T_PWR_EXT/PB1 

T_PWR_EN/PB0 
C129 

100nF 
STLK_NRST 

JP6 

C40 

100nF 

K13       GNDDetect  4K7 
NRST 

NZ2520SH 25MHz 

J1 

2 
GND EN 

STLK_VCP_RX/PG9 
C10 STLK_VCP_RX level shifter 1V8/3V3 

STLK_VCP_TX/PG14 
A7          STLK_VCP_TX 

 

OSC_IN/PH0 

OSC_OUT/PH1 
1 

G1 

H1 
R39 

10K 

3 R128 100R 
OUT 

X4 

VDD 
4 

T_SW_DIR/PA7 

T_SWDIO_IN/PH7 

T_SWDIO_OUT/PF9 

T_SWCLK/PH6 

T_SWO/PD2 

USB_DEV_HS_N/PB14 

USB_DEV_HS_P/PB15 
3V3_STLK 

R3 

N12       T_SWDIO_IN      level shifter 1V8/3V3 

L2           T_SWDIOa level shifter 1V8/3V3 

M11       T_SWCLKa   

D12       T_SWOa level shifter 1V8/3V3 

     USB_DEV_HS_N       R14 

     USB_DEV_HS_P        R15 

HSE CLK STLINK 

A15 
STLK_SWDIO/PA13 

A14 
STLK_SWCLK/PA14 

STLK_SWDIO 

STLK_SWCLK    

3V3_STLK 

U25A 

Header 4x1 
DNF 

Connector must be on the border of the PCB 

RES CN6 

VCP_TX  
     PA9/PB11     T.VCP_TX  

VCP_RX  
     PA10/PB10  T.VCP_RX  

  NRST  

  STLK_MCO  
NRST 

STLK_MCO 

The routing of the tracks must be done on continuity 

from ST-LINK to 22ohm resistors and from 

resistors to Target MCU to avoid stub noises and 

EMC approach. (22ohm resistors must be very close 

to STDC14) 

Some JTAG signals are multiplexed with UCPD: T_JTDI 

In case JTDI is plugged, USB TYPE C connector should be disconnected. 

User need to check that multiplexed signals are not used on both features simultaneously. 
JTDI 

     PA15 T.JTDI  
T 

SWO  
     PB3 T.SWO  

SWDIO  
     PA13 T.SWDIO  

SWCLK  
     PA14 T.SWCLK  

U
S

B
_
M

ic
ro

-B
 r

e
c
e
p
ta

c
le

 
   

G
1
0
 

D
9
 

H
1
2
 

F
2

 

D
7
 

D
8
 

G
1
2
 

M
9

 

F
6
 

F
7
 

F
8
 

F
9
 

F
1
0

 

G
6

 

G
7

 

G
8

 

G
9

 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

V
S

S
 

2
 

2
 

4
 



 
U_PM_Dynamic_Amplifiers 

PM_Dynamic_Amplifiers.SchDoc 

U_PM_MCU_IO 

PM_MCU_IO.SchDoc 

U_PM_USB_POWER_SOURCE 

PM_USB_POWER_SOURCE.SchDoc 
 

    
 

 

 
 

U_PM_Dynamic_current 

PM_Dynamic_current.SchDoc 
 

PM_PWR_EN 

PM_WAKE-UP 

NRST 

ARD.D1_TX 

ARD.D0_RX 

 

ARD.D2_IO 

ARD.D3_TIM 

ARD.D7_IO 

 

 

 

 

 
ARD 

 

D13_SPI_SCK 
     PG9 ARD.D13_SPI_SCK  

D12_SPI_MISO 
     PB4 ARD.D12_SPI_MISO  

 

 

 

 

ARD 

D11_TIM_SPI_MOSI 
    PB5 ARD.D11_TIM_SPI_MOSI  

D10_TIM_SPI_CSN  
     PE0 ARD.D10_TIM_SPI_CSN TIM16_CH1 

D9_TIM 
     PB9  ARD.D9_TIM TIM4_CH4 

D8_IO 
     PG0 ARD.D8_IO   

D7_IO 
     PC6 ARD.D7_IO   

D6_TIM 
     PB8  ARD.D6_TIM TIM4_CH3 

D5_TIM 
     PD13  ARD.D5_TIM TIM4_CH2 

D4_INT 
     PF4  ARD.D4_INT    

D3_TIM 
     PD12  ARD.D3_TIM TIM4_CH1 

D2_IO 
     PD6 ARD.D2_IO   

D1_TX 
     PA9/PB11     ARD.D1_TX USART1_RX 

D0_RX 
     PA10/PB10   ARD.D0_RX USART1_TX  
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PM_DYN_LO_COMP1 

PM_DYN_LO_ADC 

PM_DYN_LO_COMP1 

LOSHUNT_P 

LOSHUNT_N 

HISHUNT_P 

HISHUNT_N 

PM_DYN_HI_ADC 

PM_DYN_HI_COMP2 

 

PM_DYN_HI2_ADC 

PM_DYN_HI2_COMP2 
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PM_DYN_HI_COMP2 

PM_USB_PWR_ENn 

PM_USB_FS_N 

PM_USB_FS_P 

 

PM_USB_PWR_ENn 

 
PM_V_MONITOR_ADC 

PM_V_MONITOR_COMP1 

ARD.D1_TX 

PM_VDD_DROP_ADC ARD.D0_RX 

PM_VDD_DROP_ON 

ARD.D2_IO 

PM_RLOAD1 ARD.D3_TIM 

PM_RLOAD2 ARD.D7_IO 

PM_RLOAD3 

 
PM_SHUNT_MEAS 

PM_PWR_EN 

PM_WAKE-UP 

NRST 

PM_VDD_CTRL_DAC 

PM_VDD_READ_ADC 

PM_VDD_ON 

PM_VDD_PG 

PM_OUTPUT_ON 

PM_V_MONITOR_ADC 

PM_DYN_HI2_ADC PM_V_MONITOR_COMP1 

PM_DYN_HI2_COMP2 

 

PM_I_BREAKED PM_I_BREAKED PM_IBREAKER 

LOSHUNT_N 

LOSHUNT_P PM_VDD_DROP_ADC 

PM_VDD_DROP_ON 

 

PM_RLOAD1 

PM_RLOAD2 
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PM_SHUNT_MEAS 
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Each capacitor close to VDD1, VDD2, VDD3, VDD4, VDD5, VDDUSB pins 

DIR : LOW : Direction is B to A EM_RESET FUNCTION 
B3 PM_RST 

Note * regarding PA5: 

- In DYN mode: PA5 is the DAC2 output used as reference INM of COMP1 for overcurrent 

on DYN_HI and DYN_HI2 

- In STAT mode: PA5 = DAC2 is connected internally to INP of COMP1 to monitor 

V_MONITOR 

CN10 SWD 

3V3_MCU_PM Programming and debug connector EM_MCU_IO 

STM32L496VGT6 
OPTIONAL CONFIGURATION SB3 

interruption from Arduino target MCU 

EM_BOOT0 
DN

R20 

TEMPERATURE SENSOR PM_MCU_DECAPS 

3V3_MCU_PM 

C110 C122 C121 C141 C138 C140 

100nF 100nF 100nF 100nF 100nF 100nF 

   

     PM_DYN_LO_OVRCR PM_PB0 DNF SB6 DNF SB5  
ARD.D3_TIM 

3V3_MCU_PM 

C111 

100nF 

3V3_MCU_PM 

STM32L496VGT6    

19 
VSSA_ADC VBAT 

6 

VREF- VREF+ 

VDDA_ADC 
C102 

100nF 

C100 C101 C103 

1uF 100nF 1uF 

20 21 
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FCM1608KF-601T03 
3V3_MCU_PM 
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U22B 

VDD5 

VDD4 

VDD3 

VDD2 

VDD1 

VDDUSB 

11 

28 
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50 
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TEMP sensor should be 

place closed to the 

TARGET MCU 

STLM75M2F 

I2C address = 0x92 

8 
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6 

A2 
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4 
        GND 

R101 

10K 
U19 

SDA    VDD 

SCL A0 

OS/INT    A1 

1 

2 

3 

PM_I2C2_SDA 

PM_I2C2_SCL 

PM_TEMP_INT 

3V3_MCU_PM 
C93 100nF R104 

10K 

R111 R105 

4K7 4K7 

DYN_HI and DYN_HI2 overcurrent 

COMP2_OUT is DYN_HI_OVRCR 

OR 

from analog watchdog from ADCs of HI_ADC and LO_ADC 

Arduino INT6 

ARD.D2_IO 
Arduino INT12 4  DNF SB SB3      PM_DYN_HI_OVRCR PM_PB5  

COMP2_OUT 

IT to target MCU for Overconsumption Detection 

to Rx of the Target MCU board 

ARD.D0_RX 
PB10/PA10 R18 

330R 

PM_PD5 PM_USART2_TX 

TARGET RX from PM TX: No need LS for 1V8 mode 

 
3V3_MCU_PM 

0R 
DNF 

R35  

MAIN CONFIGURATION SB2 

UART TX from Arduino target MCU 

100K  SN74LVC2T45DCUT 

   DNF SB1 

PM_PD6 PM_USART2_RX 

1 

2 

3 

4 

VccA 

A1 

A2 

GND 

U5 

VccB 

B1 

B2 

DIR 
R34      

8 

7 

6 

5 
ARD.D7_IO 

SB2 
ARD.D1_TX 

3V3_MCU_PM 
C26 100nF 100nF C27  

VDD 

PM_MCU_3V3 

UART LINK BETWEEN PM AND TARGET MCU 

 
TARGET TX to PM RX: need LS for 1V8 mode 
 

TARGET MCU_1V8/3V3 

S 4 

7 

R173 

10K 

NRST DNF SB7  8 

6 

5 

2 

1 D     3  

G 

PM_TO_T_MCU_NRST 

T8 

STL6N2VH5 

TARGET MCU RESET 

Header 6x1 

DNF 

PM_SWCLK PM_PA14 

 
PM_SWDIO PM_PA13 

PM_NRST 

PM_SWO 

Default : 1-3: APPLI MODE 

Opt : 1-2: BOOT MODE 

SW2 
SPDT slider in position A: 

BOOT0 Low = boot from Flash memory 

3 

3V3_MCU_PM 
    1  

PM_BOOT_SEL 

2 SPDT slider in position B: 

BOOT0 High AND nBOOT1 High = boot from System Flash Memory 

BOOT0 High AND nBOOT1 Low = boot from RAM 

KSS221GLFS 

U50 

1 2 

 
ESDALC6V1-1U2 

C109 

100nF 

Cap should be 

near NRST ball 

on PCB 

PM_BOOT0 94 
BOOT0 PC13 

C98 5.6pF 
PM_NRST 14 

NRST 

X3 

NX3215SA-32.768K 

PC14 
8

 

PC15 
9

 

0R 

PM_DYN_LO_COMP1 

PM_OUTPUT_ON R161 

PM_PWR_EN 

PM_USB_PWR_ENn 

C99 5.6pF 

EM_CLK 12 

13 
PH0 

PH1 

PC0 

PC1 

PC2 

PC3/VLCD 

PC4 

PC5 

PC6 

PC7 

PC8 

PC9 

PC10 

PC11 

PC12 

15 

16 

17 

18 

33 

34 

63 

64 

65 

66 

78 

79 

80 

7 

R162 
DNF 

0R ENABLE DK SMPS for POWER SEQUENCING 

Power switch to supply board from USB 

COMP1_INP: threshold on DYN_LO 

PM_DYN_HI_ADC 

PM_DYN_LO_ADC 

PM_DYN_HI2_ADC 

PM_V_MONITOR_ADC 

Dynamic current HI: ADC1,2,3_IN1 

Dynamic current LO: ADC1,2,3_IN2 

Dynamic current HI2: ADC1,2,3_IN3 

Vmonitor: ADC1,2,3_IN4 

Resistive Load 1K PM_RLOAD3 

PM_SHUNT_MEAS 
61 

62     

59  PM_TO_T_MCU_NRST 

60     TP16 

TP17 

TP19 

PM_I2C2_SCL 

PM_I2C2_SDA 

PM_TEMP_INT 
I2C bus to TEMP sensors 

Temperature alert from temperature sensors 

Header 2x1 

Debug UART 

EXT_INT6 
PM_DYN_HI_COMP2 

RES PM_USART2_TX 

PM_USART2_RXDNF 

PM_DYN_HI_OVRCR 

CN5 
PM_DYN_HI2_COMP2 COMP2_INP detects overcurrent on HI2 (DYN) 

PB5= COMP2_OUT to target MCU: HI or HI2 overcurrent (DYN) 

COMP2_INP detects overcurrent on HI (DYN) 

PM_RLOAD1 Resistive Load 3M3 

PM_RLOAD2 Resistive Load 10K 

PM_I_BREAKED 

81 

82     

83     

84     EXT_INT3  

85 

86 

87 

88 

55 

56 

57 

58 

PD0 

PD1 

PD2 

PD3 

PD4 

PD5 

PD6 

PD7 

PD8 

PD9 

PD10 

PD11 

PD12 

PD13 

PD14 

PD15 

35 
PB0 

36 
PB1 

37 
PB2 

89 
PB3 

90 
PB4 

91 
PB5 

92 
PB6 

93 
PB7 

95 
PB8 

96 
PB9 

47 
PB10 

48 
51 

PB11 

52 
PB12 

53 
PB13 

54 
PB14 
PB15 3 TP For Debug Purpose 

PM_SWO 

PM_VDD_DROP_ADC 

PM_V_MONITOR_COMP1 

PM_DYN_LO_OVRCR COMP1_OUT is DYN_LO_OVRCR 

ADC1,2 IN16 reads VDD-DROP_DAC 

COMP1_INP monitors output supply voltage 

OVC 
Curr=3mA, Lum=25% 

680R R221 BLUE 40  PM_LED_BLUE LD7  

41 

42 

43 

44 

45 

46 

1K 

ERROR 
Curr=4mA, Lum=25% PM_OUTPUT_ON 

TP20 

R219 360R RED LD6 PM_LED_GREEN 

PM_LED_ORANGE 

PM_LED_RED 

PM_VDD_READ_ADC 

PM_OUTPUT_ON 

TP14 

OUT ON 
ORANGE R215 300R 

Curr=5mA, Lum=25% 

LD5 

AT_OK 
Curr=5mA, Lum=25% 

R206 270R GREEN LD4 97 

98 

1 

2 

3 

4 

5 

38 

39 

PE0 

PE1 

PE2 

PE3 

PE4 

PE5 

PE6 

PE7 

PE8 

PE9 

PE10 

PE11 

PE12 

PE13 

PE14 

PE15 

U22A 
23 

PA0 
24 

PA1 
25 

PA2 
26 

PA3 
29 

PA4 
30 

PA5 
31 

32 
PA6 

67 
PA7 

68 
PA8 

69 
PA9 

70 
PA10 

71 
PA11 

72 
PA12 

76 
PA13 

77 
PA14 
PA15 

PM_SWDIO 

PM_SWCLK 

R163 
5V_VUSB_PM 

PM_WAKE-UP 

PM_USB_FS_N 

PM_USB_FS_P 
PM_USB_FS_DIFF_PAIR 

PM_VDD_ON 

PM_VDD_PG 

PM_VDD_DROP_ON 

PM_VDD_CTRL_DAC 

High state enables the VDD regulator 

Reads Power Good of VDD regulator 

High state disables HI current voltage loop 

DAC1 output controls output voltage VDD 

Do not connect here: DAC2 Output, see note* 

ADC1,2_IN11 measures VDD 

Low state enables the Dynamic Output 

3V3_MCU_PM 

GREEN: AutoTest OK or Acquisition on going 
PM_MONITORING

 
Energy Meterring design identification 

Energy Mettering Range Detection 

R115 100K 
3V3_MCU_PM 

     R113 

15K - 1% 

GPIOs interrupt vectors: 

EXTI0 

EXTI1 

EXTI2 

EXTI3: PD3 I_BREAKED 

EXTI4 

EXTI6 : PD6 interrupt input from Arduino connector pin D1 

EXTI12 : PB12 interrupt input for Temperature sensor 
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Power  supply details: 

 

5V_VUSB_PM: 5V directly from PM USB connector, 

5V_PM: 5V supply from USB power switch output 

3V3_MCU_PM: supplies the PM MCU STM32L4 only, independently of the 

other parts of the board. 

This is available as soon as one of the 5V source is present. It is 

supposed to drain less than 100mA on VUSB. 

 

3V3_PM: 3V3 for the other part of PM part excepting the STM32L4 

PM_VDD: output of the programmable regulator for Power Measurement. 

PM_VDD give DYN_OUT to supplies the target MCU and make current 

measurement 

 

Title: PM_USB_POWER_SOURCE 

Project: STM32L562E-DK 

Variant: L562QEQ 

Revision: 

Size: A4 

C -01 

Date: 14-JUNE-2019 

Reference: MB1373 

Sheet: 18 of 21 

C123 100nF 

3 
PG VI 

6 D9 
5V_VUSB_PM 

3V3_PM PCB Rule 

i 

3 
PG VI 

6 
5V_PM 

USB_uB_105017-0001 

     C150 1uF PCB Rule 

i 

Diff pair 90Ohm 

i 
PM_PA11 

PM_PA12 

i 

Diff pair 90Ohm 

VBUS 

DM 

DP 

ID 

GND 

 

Shield 

Shield 

Shield 

Shield 

EXP 

EXP 

U31  ESDA7P120-1U1M 

1 2 

 

C139 4.7uF 

5V_VUSB_PM 
PM_PA9

 

PM USB 5V POWER SWITCH: 5V / 500mA PM USB CONNECTOR 

PM POWER: 3V3 / 1A3 PM POWER: 3V3 / 1A3 

U34 ST1L05BPUR U49 ST1L05BPUR 3V3_MCU_PM 

C161 

4.7uF 

C158 

1nF R183 

11K8 

C162 

1uF 

C157 

100nF 

C188 

4.7uF 

C187 

1nF R222 

11K8 

C181 

1uF 

C180 

100nF 

Power Supply 3.3V 

Vout=1.22*(1+R1/R2) 

Power Supply 3.3V 

Vout=1.22*(1+R1/R2) 

PM POWER FOR EXTERNAL C124 4.7uF R122 2R2 3mA peak 
5V_PM

 

6        

TSV992AIST 

PATENT PENDING 

Output connector to supply and measure external target: 

PIN 1: GND 

PIN 2: Voltage source, current is not measured, it is not a copy of ourput voltage 

PIN 3: Output with current measurement 

PIN 4: Output voltage copy with 150R protection serial resistor, current is not measured 

DYN_OUT_MONITOR 
47R     7 R116 

U23B 

    5  
PM_VDD 

     R230 
DNF 

0R 

     R229 
DNF 

150R 

Header 4x1 

EM_EXT_MEAS 

C118 

4.7nF CN20 

PM_V_MONITOR_COMP1 
PM_PB2 R118 

4K7 

7kHz low-pass filter highZ input follower 

PM_V_MONITOR_ADC 
PM_PC3 47R     1 R119 V+ 

    2           V- 

    3  
DYN_OUT 

U23A 

TSV992AIST 

PCB Rule 

i 

1 

2 

3 

4 

20K5 5 R223 

D8 
5V 

PCB Rule 

i 
4 1 

ADJ 

VO EN 

20K5 R182 5 

4 1 

ADJ 

VO EN 

RED 

PM_OVC 

1K LD8 R66  

PM_USB_PWR_ENn 
PM_PC9

 

EN   FAULT 
3 

GND 
R185 

10K 

4 

5V_PM_USB 
R171 

0R 

1 
OUT 

PCB Rule 

i STMPS2141STR U36 

IN 
5 

5V_VUSB_PM 

R142 

100K 
6 

7 

8 

9 

10 

11 

ECMF02-2AMX6 i 

Diff pair 90Ohm 

PM_USB_FS_N 

PM_USB_FS_P 

3 

2 

1 

4 

5 

6 

i 
PM_USB_CON_N 

PM_USB_CON_P 

1 

2 

3 

4 

5 

CN16 PM_USB Diff pair 90OhmU27 

GND 

D- 

D+ 

NC 

D- 

D+ 
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PM DYNAMIC CURRENT MEASUREMENT 

 
PM_VDD_READ_ADC 

 
 

3V3_PM 

 
PM_PA6 

 
To ADC input 

 

 

 

R177 

4K7 

 

 

PM_VDD 

 

 

R159 

100R - 0.5% 

 

 

 

 

LOSHUNT_P 

LOSHUNT_N 

 

 

 

 
 

LOSHUNT_P 

LOSHUNT_N 

 

 

 

 

 
R41 

100K 

 

 

 

 

 

 
R45  

 

 

 

 

 

 
150R 

 

 

 

 

 

 

PM_IBREAKER 

PM_VDD_PG 
PM_PA2 Power Good 

 
D3 

 

 

PM_SHUNT_MEAS 

 

 
HISHUNT_P 

 

 

HISHUNT_P 

8 
T1 

6 
STL6N2VH5 

5 
2 

150us discharge time constant 

 
 

100ms RC time constant 

open drain 
from comparator output 

R167 

100K 

 

T7 

SI2305CDS 

HISHUNT_N 
HISHUNT_N 

D  3 R46 

G 

 

4     S C41 

7 1uF 

100K PM_PA7 

 

R44 

100K 

PM_OUTPUT_ON 

from MCU PP output 

 

 

PCB Rule 

 

 

PCB Rule 

 
 

VDD = 3.60V - VDD_CTRL 

 
PM_VDD 

 

 

 
R157 

 

 

 
R168 

 

 
 LO_SHUNT 

 

 

 
R152 

 

 

 
R140 

 

 
 HI_SHUNT 

 

 
R137 

T6
 

 
5V_PM 

i i 
R196 0R 

U35 

6 
VI 

ST1L05BPUR 

PG 
3

 
PCB Rule 

i 

 

3K9 
 

0R (300nA to 75µA) 

 

0R PCB Rule 0R 

i 

 

(75uA to 150mA) 0R PCB Rule 

i 

SI2305CDS 
PCB Rule 

i 

 

The whole MCU TARGET supplied for Current measurement 

Supply with dynamic current measurement 

PM_VDD_ON 
PM_PA1 1 

EN VO 
4

 
R156    330R - 0.5% R138 1R - 0.5% 

DYN_OUT 

 
R192 

100K 

 
C160 

10uF 

ADJ 
5

 
 

 

 
R193 

20K5 

R176 

 

R187 

20K5 

20K 
 

 

 
C144 

100nF 

 

 

 
 

C148 

22uF 

 

 

 

C142 

220uF 4V 

 

LO and HI shunt, HI and HI2 amplifiers modes: 

LO shunt =330R, with range 300nA 70uA 

HI shunt = 1 ohms, with range 70uA to 30mA (gain 150 amplifier) 

approx 700uA to 150mA measured by HI2 (gain 30 amplifier) 

 

 

 

 

 

 
 

U20 

 

 

 

 

 
 

5V_PM 

3mA peak 

 
C128 

100nF 

 
C127 

2.2uF 

 

 
5V_PM 

 

R123 

 

100R 

 

 

 
C126 

 

 

 
  10uF 

large decoupling to reduce low freq 

RMS noise 
STPS2H100A  

power supply low-pass filter 8kHz 

 
C85  

 

 

 
  10uF 

R88 

2R2 

 

C130 

 

100nF 
 

 

U24A 

 

 

PCB Rule 

 

 

PCB Rule 

 

 

PCB Rule 

 

 
voltage stabilization loop 

 

 

TP13 

 

C86  

 

100nF 

PM_VDD_CTRL_DAC PM_PA4 R136 22K     3 TSZ122IST 5V_PM R108 
i
 

i   
R107 

i
 VOUT_BUFF 3 

R139 

V+ 1    

2           V- 0R 0R 
R103 Q5 

C91 120pF C87 1nF R86  47R 1 V+ 

V- 

U18A 

2 
TSV992AIST 

low pass filter 8Hz then stabilization time = 0.1 s DN
1
F
00K C132 C108 C114 Q7     2 3 

1uF    
10uF 100nF 

FZT1049A 0R 

BC807-16 

C90  100nF 

R93 

U18B 

470K 

C88 100nF R89 10K 

follower            R100 FEEDBACK TSV992AIST 
0R TP12 

R91  

6 

470R 7 

    5  

R90 4K7 

 

 

8 

T5 6 

STL6N2VH5 5 

2 

 

 

R102 

4K7 

 

C89 

10nF 

 

C92 

10uF 

 
R99 

DN1FK 

PM_VDD_DROP_ON 
PM_PA3  

 

R92 

3 
D   1 G 

 

 
3V3_PM 

 

 

 

R143 

100K S 4 

7 

10K - 0.5% 

 
 

R141 

 

 

R150 

100R - 0.5% 

 

 
 

150K - 0.5% 

C131 

 
 

R135 

 

U24B 

    6        

 
    5  

1uF 

 
 

150K - 0.5% 

 

 

7 

 
FOR_TEST 

 
DYN_OUT 

 

 

 

     JP7 

 

 

 

 

 

HW19 

DNF 

 

 

 

 

 

 

 
R79 

3M3 

 

 

 

 

 

 

 
R80 

10K - 0.5% 

 

 

 

 

 

 

 
R78 

150R 

TSZ122IST At 3V3 typical current: 1µA At 3V3 typical current: 330µA At 3V3 typical current: 22mA 

 

 
PM_VDD 

 
 

R146 

 
 

150K - 0.5% 

 
 

R145 

 
 

150K - 0.5% 

 
8 

T3 6 

STL6N2VH5 5 

2 

8 

T4 6 

STL6N2VH5 5 

2 

8 

T2 6 

STL6N2VH5 5 

2 

Generation of VDD-30mV C136 1uF 
PM_RLOAD1 

R75 

3  D   1 

G 
PM_RLOAD2 

3  D   1 

G 

R77 

PM_RLOAD3 
3  D   1 

G 

R74 

PM_VDD_DROP_ADC 
PM_PB1 

100K S 4 

7 

100K S 4 

7 

100K S 4 

7 
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Title: PM_Dynamic_Amplifiers 

Project: STM32L562E-DK 

Variant: L562QEQ 

Revision: 

Size: A3 

C -01 

Date: 14-JUNE-2019 

Reference: MB1373 

Sheet: 20 of 21 

R224 

0R C189 

100nF 

3V3_PM 2V495_PM 3V3_PM 

C143 100nF  2.495V 5mA   R226 150R 

3V3_PM 

C176 

4.7nF 

DYN_OFFSET 150K - 0.5% C146
DNF

220pF 

U30A 

AD8652ARMZ 

3 
LOSHUNT_P 

7kHz low-pass filter 

HIGH CURRENT RANGE MEASUREMENTS 

HI_SHUNT = 1ohm with measurement range: 75µA (70µA floor noise) to 20mA 

Differential amplifier with gain 150 and 60kHz bandwith 

PM_DYN_HI_ADC = Gain x RHigh_shunt x IDD + DYN_OFFSET 

PM_DYN_HI_ADC = 150 x IDD + 0.1468 (in volt) 

LOW CURRENT RANGE MEASUREMENTS 

LO_SHUNT = 330ohm with measurement range: 300nA (300nA floor noise) to 75µA 

Differential amplifier with gain 120 and 60kHz bandwith 

PM_DYN_LO_ADC = Gain x Rlow_shunt x IDD + DYN_OFFSET 

PM_DYN_LO_ADC = 39600 x IDD + 0.1468 (in volt) 

HI2_SHUNT = 1ohm with measurement range: 20mA (750µA floor noise) to 150mA 

Differential amplifier with gain 15 and 60kHz bandwith 

PM_DYN_HI2_ADC = Gain x RHigh_shunt x IDD + DYN_OFFSET 

PM_DYN_HI2_ADC = 15 x IDD + 0.1468 (in volt) 

     HI_P R217 

5V_PM 

C169 100nF 

C168 

4.7nF 

C170 150pF 

7kHz low-pass filter 

LOSHUNT_N 

7kHz low-pass filter 

R213 

4K7 

PM_PB6 
PM_DYN_HI_COMP2 

DC OFFSET GENERATOR 

DYN_OFFSET = 146.8mV 

DYN_OFFSET used to compensate input offset of DYN_LO and DYN_HI OpAmp 

assumption: AD8652 Vio = 0.3mV max; 3xVioxgain = 3x0.3x150=135mV offset voltage min 

CIRCUIT BREAKER 

166mA overload and short circuit protection voltage summator 

2.495V + offset equiv to 166mA 

voltage comparator 

open drain output: 

- low if IDD >= 166mA 

- HiZ if IDD < 166mA 

3V3_PM 3V3_PM 

R203 

10K - 0.5% 

1.5 kHz low-pass filter 

GND 

PM_I_BREAKED to inform MCU 

about overload: 

- low = overload 

- high = no overload 

C152 

4.7nF 

PM_I_BREAKED 
PM_PD3 R154 

DNF 
10K 

R180 

22K 10K - 0.5% R195 DYN_OFFSET 

DYN_HI2 
3V3_PM 

R155 

0R R202 10K - 0.5% 

PM_IBREAKED to switch OFF 

DYN_OUT by hardware in case of 

overload    

TL431ACL5T: SOT23-5, 2.495V +/-1%, 0°C to 70°C temp range 

change R226 and R224 to get voltage > 2.495V 

change R216 and RR210 to get voltage < 2.495V 

IN- 

PM_IBREAKER 
open drain output 

U32 

TS331ILT 

4 VCC+ 

VCC- 3 TSZ122IST 

1 
IN+ 

V+ 

    2           V- R210 
C177    DNFC175

DN
1
F
0K 

1nF 1nF 

TL431ACL5T 

4K7 R181     1      6        

U38A 

TSZ122IST 

    3  R191 10K - 0.5%     7  
0R 

U38B 

    5  3 
K A 

R166 
DNF 
10K R216 

5    

2V495_PM 2 
NC 

1
F
0K 

DN
R225 

   

1 
NC 

C147
DNF

100nF 

C171 100nF U48 

4 
REF 

C156 

100nF 

R188 

1K - 0.5% 

DYN_OFFSET 

U29A 

AD8652ARMZ 

1 V+ 

2           V- 

3  

R189 

2
F
1K - 0.5% 16K - 0.5% 

DN
R190 

C145 100nF 

HI_N 6        

C174 18pF 1K - 0.5% R208 7 

differential 

amplifier 

gain 150 
TP26 

HI_N 

R212 150K - 0.5% U41B 

AD8652ARMZ 

5 
HISHUNT_N 

PM_DYN_HI_ADC 
6        

PM_PC0 2R2 R205 7 TP23 

GND 

TP24 

DYN_HI 5  

U40B 

AD8652ARMZ 

V- 

C165
DNF

100pF 

HI_P 2 

1K - 0.5% R198 1 V+ 
HISHUNT_P 

R199 TP25 

HI_P 

U41A 

AD8652ARMZ 

3 

C164 100nF 

differential 

amplifier 

gain 15 
15K - 0.5% R207 

C159 4.7uF 

U40A 

AD8652ARMZ 

V- 

PM_DYN_HI2_ADC 
2 1K - 0.5%      HI_N R211 R197 

10R 

V+ 1 R200 2R2 PM_PC2 

TP22 

DYN_HI2 

15K - 0.5% 

3  

R218 
1K - 0.5% 

PM_DYN_HI2_COMP2 
3V3_PM 

PM_PB4 R201 

4K7 

DYN_HI2 

C134 

4.7nF 

PM_DYN_LO_COMP1 
7 

PM_PC5 R148 

4K7 
6        

220pF C135 100R - 0.5% 

12K - 0.5% R151 TP18 

LO_N 

R158 

U30B 

AD8652ARMZ 

5 

PM_DYN_LO_ADC 
6        

TP15 

DYN_LO 

PM_PC1 2R2 

differential 

amplifier 

gain 120 

7 R149 

U29B 

AD8652ARMZ 

5  

DYN_OFFSET 12K - 0.5% R169 100R - 0.5% 

TP21 

LO_P 

R175 1 V+ 

2           V- 

C133    4.7uF 

 
C137    100nF 

R144 

10R 

5V_PM 
4
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