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VCAP_1

GND

Voltage regulator requires a 4.7 uF capacitance 
on VCAP. On packages with 2 VCAP pins, that 
value is evenly split.

2.8V

100 nF
0603

C1

Each VDD/VSS pair must be decoupled with a 100nF cap, placed close to 
the pins. Another single 4.7 uF cap is needed between VDD and VSS. The 
VDDA/VSSA pair must be decoupled with a 100nF and 1uF cap.

4.7 μF
0603

C6

GND

100 nF
0603

C7

1 μF
0603
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Decoupling

100 nF
0603
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2.2 μF
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Power supply

BOOT0

GND

10 kΩ
0603

R1

VBUS

BOOT0 = 0
Boot from flash memory
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Boot from DFU bootloader
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33 pF
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33 pF
0603
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100 nF
0603

C9

GND

NRST has a built-in pull up 
resistor of 40 kOhms.
Req = 8ohms. RC time 
constant = 0.8ms.
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ST7789V draws a max intensity of 7 mA, and 
STM32 can provide up to 20 mA per pin.
Thatas why weare powering the LCD controller 
directly from the MCU.
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POLCD0TE
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GND

SWD_SWCLK
SWD_SWDIO

SWD_SWO
USB_D-

USB_D+

GND

VBUS

LED_RED

LED_GREEN

LED_BLUE

GND

SOT-23
AO3424

Q3

GND

GND

GND

1 MΩ
0603

R10

GND

1 MΩ
0603

R7

1 MΩ
0603

R9

GND

SOT-23
AO3424

Q1

SOT-23
AO3424

Q2

At 20mA, the forward voltage for the Blue and Green LED is 
3.1V, and for the Red LED it is 2.1V. Since VBAT will be at 
most 4.2V, that means that at 20 mA the ballast resistor 
should drop 1.1V for Green and Blue and 2.1V for Red. That 
equates to values of 55 ohms and 105 ohms respectively.

In the worst case when VBAT is very low abelow 3.2V), 
those values let 5 mA for Green and Blue, and 10 mA for 
Red.

Rr=100 ohms, Rg = Rb = 56 ohms.

We are a USB device, therefore we leave the ID pin floating.

NRST

RGB LED

Cortex debug portUSB port

2.8V

USBLC6-2SC6

1

2

3

6

5

4

U3

VBUS GND

POW_EN

VBAT

10 kΩ
0603

R8

GND

SW_RESET
BUTTON

Reset button
VBAT

VCC 1

GND 3GNDDETECT 9SWDIO/TMS2 SWDCLK/TCK4

SWO/TDO6 NRST 10

NC/TDI8

J2

CORTEX_DEBUG

LTST-S310F2KT

R

G

B

U2

56 Ω
0603

R6

100 Ω
0603

R4

56 Ω
0603

R5

VBUS1

D-2

D+3

ID4

GND5

J3

USB

PIJ201
PIJ202

PIJ203

PIJ204

PIJ206

PIJ208

PIJ209

PIJ2010

COJ2

PIJ301
PIJ302

PIJ303

PIJ304

PIJ305

COJ3

PIQ101

PIQ102

PIQ103

COQ1

PIQ201

PIQ202

PIQ203

COQ2

PIQ301

PIQ302

PIQ303

COQ3

PIR401 PIR402
COR4

PIR501 PIR502COR5

PIR601 PIR602
COR6

PIR701

PIR702 COR7

PIR801

PIR802 COR8

PIR901

PIR902 COR9

PIR1001

PIR1002 COR10

PISW0RESET01

PISW0RESET02

COSW0RESET

PIU201

PIU202

PIU203

PIU204

COU2

PIU301

PIU302

PIU303PIU304

PIU305

PIU306

COU3
PIJ201

PIJ203

PIJ205PIJ305

PIQ103

PIQ203

PIQ303

PIR701

PIR901

PIR1001

PISW0RESET02

PIU302

PIQ301

PIR1002

POLED0BLUE

PIQ201

PIR902

POLED0GREEN

PIQ101

PIR702

POLED0RED

PIJ208

PIJ209PIJ302

PIU301

PIJ303

PIU303

PIJ304

PIQ102 PIR401

PIQ202

PIR501

PIQ302

PIR601

PIR402 PIU201

PIR502 PIU202

PIR602PIU203

PIJ2010PONRST

PIR801

PISW0RESET01
POPOW0EN

PIJ204POSWD0SWCLK
PIJ202POSWD0SWDIO
PIJ206POSWD0SWO

PIU304POUSB0D0

PIU306POUSB0D0

PIR802

PIU204

PIJ301

PIU305

POLED0BLUE

POLED0GREEN

POLED0RED

PONRST

POPOW0EN

POSWD0SWCLK
POSWD0SWDIO

POSWD0SWO

POUSB0D0
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GND

CHG_SB 1

GND 2

VIN3 BATT 4

ISET5

IMIN6

U4

RT9526AGE

VBAT VBAT

GND

VIN1

GND2 EN3 VOUT 5

SNS 4

U5

RT9078

2.8VVBAT

GND

J4
BAT_LIPO

1 μF
0603

C14

GND1 μF
0603

C16
10 μF
0603

C17

GND GND

POW_EN

VBUS

Riset sets the charge current. IamA) = 12150/Riset.
Rimin sets the end-of-charge current. IamA) = 10935/Rimin.

Riset = 23.4 kOhms, Iset = 500 mA
Rimin = 234 kOhms, Imin = 46 mA.

GND GND

Logic power supply
LCD backlight power supply

LiPo USB chargerBattery

BAT_CHRG

VBAT

1 MΩ
0603

R11

1 MΩ
0603

R12

GND

VBAT being around 3.7V, the divider will waste 2uA.
Which would take 74 years to deplete a 1200 mAh battery.

100 nF
0603

C15
VBAT_SNS

Battery voltage measurement

2.2 μF
0603

C20

1 μF
0603

C21

1 μF
0603

C18
1 μF
0603

C19

LCD_LED_K1
LCD_LED_K2

LCD_LED_K3
LCD_LED_K4

LCD_LED_A

LCD_LIGHT

GND

GND

VBAT

GND

LCD_LED_AVNG16 VOUT14

EN8 VIN7

A
G
N
D

5
PG

N
D

6

C
1N

1

C
2N

2

C
2P

3

C
1P

4

LED1 13

LED2 12

LED3 11

LED4 10

LED5 9

G
N
D

17

U6
RT9365GQW

36 kΩ
0603

R13
360 kΩ
0603

R14

PIC1401
PIC1402 COC14

PIC1501
PIC1502 COC15

PIC1601
PIC1602 COC16

PIC1701
PIC1702 COC17

PIC1801PIC1802

COC18

PIC1901PIC1902

COC19

PIC2001
PIC2002 COC20

PIC2101
PIC2102 COC21

PIJ401
PIJ402 COJ4

PIR1101

PIR1102 COR11

PIR1201

PIR1202 COR12

PIR1301

PIR1302 COR13

PIR1401

PIR1402 COR14

PIU401

PIU402

PIU403 PIU404

PIU405

PIU406

COU4

PIU501

PIU502

PIU503 PIU504

PIU505

COU5PIU601 PIU602PIU603PIU604

PIU605PIU606

PIU607

PIU608

PIU609

PIU6010

PIU6011

PIU6012

PIU6013

PIU6014

PIU6016

PIU6017

COU6

PIU504

PIU505

PIU401POBAT0CHRG PIC1401

PIC1501
PIC1601 PIC1701

PIC2001

PIC2101

PIJ401 PIR1201
PIR1301 PIR1401

PIU402

PIU502

PIU605PIU606 PIU6017

PIC1402

PIC2002

PIJ402

PIR1102

PIU404

PIU501

PIU607

PIU609POLCD0LED0A

PIU6013POLCD0LED0K1
PIU6012 POLCD0LED0K2
PIU6011POLCD0LED0K3
PIU6010 POLCD0LED0K4

PIU608POLCD0LIGHT

PIC1801

PIU604
PIC1802

PIU601
PIC1901

PIU602
PIC1902

PIU603

PIC2102

PIU6014

PIU6016

PIR1302

PIU405

PIR1402
PIU406

PIU503POPOW0EN

PIC1502

PIR1101

PIR1202
POVBAT0SNS

PIC1602 PIC1702

PIU403

POBAT0CHRG

POLCD0LED0A

POLCD0LED0K1
POLCD0LED0K2

POLCD0LED0K3
POLCD0LED0K4

POLCD0LIGHT

POPOW0EN

POVBAT0SNS
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SPI

USART

CSX1

IO12

IO23

G
N
D

4

IO05 SCK6

IO37

V
C
C

8

U7
AT25SF641

GND

2.8V

QUADSPI_IO0
QUADSPI_IO1

QUADSPI_IO2
QUADSPI_IO3

QUADSPI_NCS
QUADSPI_CLK

DAT21

DAT32

CMD3

V
D
D

4

CLK5

V
SS

6

DAT07

DAT18

U8
MICRO_SD

SDIO_D2
SDIO_D3

SDIO_CMD
SDIO_D0

SDIO_D1

SDIO_CLK

GND

2.8V

SOT-23
AO3401

Q4SD_POW_EN
SB1

10 kΩ
0603

R15

SCLK1

MOSI2

MISO3

GND4

J5

SPI_CONNECTOR

SPI_CLK
SPI_MOSI

SPI_MISO

GND

TX1

RX2

GND3

J6

UART_CONNECTOR

USART_RX
USART_TX

GND

PIJ501

PIJ502

PIJ503

PIJ504

COJ5

PIJ601
PIJ602

PIJ603

COJ6

PIQ401

PIQ402

PIQ403
COQ4

PIR1501

PIR1502 COR15

PISB101
PISB102

COSB1

PIU701

PIU702
PIU703

PIU704

PIU705

PIU706

PIU707

PIU708
COU7

PIU801

PIU802

PIU803

PIU804
PIU805

PIU806

PIU807
PIU808

COU8

PIQ403
PIR1502

PISB102

PIU708

PIJ504

PIJ603

PIU704

PIU800

PIU806

PIQ402
PISB101

PIU804

PIU706POQUADSPI0CLK
PIU705POQUADSPI0IO0
PIU702POQUADSPI0IO1
PIU703POQUADSPI0IO2
PIU707POQUADSPI0IO3

PIU701POQUADSPI0NCS

PIQ401

PIR1501

POSD0POW0EN

PIU805POSDIO0CLK
PIU803POSDIO0CMD
PIU807POSDIO0D0
PIU808POSDIO0D1
PIU801POSDIO0D2
PIU802POSDIO0D3

PIJ501POSPI0CLK

PIJ503POSPI0MISO
PIJ502POSPI0MOSI

PIJ602POUSART0RX
PIJ601POUSART0TX

POQUADSPI0CLK
POQUADSPI0IO0

POQUADSPI0IO1
POQUADSPI0IO2

POQUADSPI0IO3

POQUADSPI0NCS

POSD0POW0EN

POSDIO0CLK
POSDIO0CMD

POSDIO0D0
POSDIO0D1

POSDIO0D2
POSDIO0D3

POSPI0CLK

POSPI0MISO
POSPI0MOSI

POUSART0RX
POUSART0TX
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