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GND
2.8V

OSC32_OUT

OSCOUT
NRST

LED_RED = PB4 = TIM3_CH1
LED_GREEN = PB5 = TIM3_CH2
LED_BLUE = PB0 = TIM3_CH3

OSC32_IN

LCD_CSX = PD7 = FSMC_NE1
LCD_DATINS = PD11 = FSMC_A16

GND

2.8V

GND

2.8V

OSCIN

GND
2.8V

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

C8

Decoupling

100 nF
0603

C2

100 nF
0603

C3

100 nF
0603

C4

100 nF
0603

C5

2.2 μF
0603

C11

2.2 μF
0603

C10

GND

Power supply

GND

10 kΩ
0603

R1

BOOT0 = 0 = Flash
BOOT0 = 1 = DFU

100 nF
0603

C9

GND

NRST has a built-in pull up 
resistor of 40 kOhms.
Req = 8ohms. RC time 
constant = 0.8ms.

10 kΩ
0603

R3

2.8V

Boot mode

Reset

MCU

2.8V

100 kΩ
0603
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STM32F730V8T6
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PIC101 
PIC102 COC1 

PIC201 
PIC202 COC2 
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PIU106 

PIU107 

PIU1046 

PIU1051 

PIU1052 

PIU1053 

PIU1054 

PIU1069 

PIU1077 PIU1078 PIU1079 PIU1080 PIU1083 PIU1084 PIU1093 PIU1095 PIU1096 
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SW_B1 SW_B3

SW_A1 SW_A2
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Matrix keyboard

SW_C6

SW_D6

SW_E6
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LCD_RESET

LCD panel

LCD_D0

LCD_D7

LCD_D1
LCD_D2

LCD_D3
LCD_D4

LCD_D5
LCD_D6

GND

LCD_NOE

LCD_DAT_INS
LCD_NWE

LCD_CSX

LCD_D8
LCD_D9

LCD_D10
LCD_D11

LCD_D12
LCD_D13

LCD_D14
LCD_D15

LCD_LED_K1

LCD_EXTC

LCD_LED_K2
LCD_LED_K3

LCD_LED_K4

LCD_TE

LCD_POW_EN

ST7789V draws a max intensity of 7 mA, and STM32 can provide up to 20 mA per pin.
That's why we're powering the LCD controller directly from the MCU.

POW_EN

VBAT

10 kΩ
0603

R5

GND

Reset button

SW_RESET
KEY

VDD8

EXTC7

RESX21

CSX5

DCX11

WRX4

DB15 10DB14 9DB13 6DB12 15DB11 16DB10 17DB9 18DB8 19DB7 20DB6 22DB5 23DB4 24DB3 2DB2 1DB1 13DB0 12

LED_A29

LED_K125

RDX3

TE14

GND30

LED_K226

LED_K327

LED_K428

GND0

J1

LCD_NWC02

VBAT

FS
M

C

SW_A3 SW_A4 SW_A5 SW_A6

To prevent short-circuits, the software is configured as follows:
 - COL are inputs, with a weak pull-up
 - ROWs are outputs, which are either driven low or left floating.

This way, it is acceptable to:
 - Add a hard-wired pull-up on COL pins. This will simply reinforce the software-configured one.
 - Add a hard-wired pull-down on ROW pins, as long as the resistance is high enough to be compensated by the input pull-up.

GND

100 kΩ
0603

R4

K
B

D
_R

O
W

_B

Power button

In standby mode, KBD_ROW_B/PA0 pin will be configured as a 
WKUP pin waiting for a rising edge. We need to pull it down to make 
sure it's at zero by default.
When the Power button is pressed, KBD_ROW_B gets connected to 
KBD_COL_3 which has a 10K pull-up, which is stronger than the 
pull-down, therefore generating a rising edge.
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POLCD0D12 
POLCD0D13 

POLCD0D14 
POLCD0D15 

POLCD0DAT0INS 

POLCD0EXTC 

POLCD0LED0K1 
POLCD0LED0K2 

POLCD0LED0K3 
POLCD0LED0K4 

POLCD0NOE 
POLCD0NWE 

POLCD0POW0EN 

POLCD0RESET 

POLCD0TE 

POPOW0EN 
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USB_D-

USB_D+

GND

VBUS

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

RGB LED

USB port

USBLC6-2SC6

1

2

3

6

5

4

U3

VBUS GND

VBUS1

D-2

D+3

ID4

GND5

J2

USB

GND

QUADSPI_IO0
QUADSPI_IO1

QUADSPI_IO2
QUADSPI_IO3

QUADSPI_NCS
QUADSPI_CLK

2.8V

External Flash

OSCIN

OSCOUT GND

GND

High-speed oscillator

Q
U

A
D

SP
I

100 nF
0603

C15

10 kΩ
0603

R12

2.8VLED_RED

LED_GREEN

LED_BLUE

GND

SOT-23
AO3424

Q3

GND

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 (below 3.2V), those 
values let 5 mA for Green and Blue, and 10 mA for Red.

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

VBAT

LTST-S310F2KT

R

G

B

LD1

56 Ω
0603

R8

100 Ω
0603

R6

56 Ω
0603

R7

100 kΩ
0603

R9

GND

100 kΩ
0603

R10

GND

100 kΩ
0603

R11

GND

CSX1

IO12

IO23

G
N

D
4

IO05 SCK6

IO37

V
C

C
8

U4

AT25SF641-SUB-T

HC/49US
8MHz

X1 22 pF
0603

C13

22 pF
0603

C14

CX = 2*(CL - Cstray) = 2*(16pF - 5pF) = 22pF

PIC1301 PIC1302 
COC13 

PIC1401 PIC1402 
COC14 

PIC1501 
PIC1502 COC15 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

COJ2 

PILD101 

PILD102 

PILD103 

PILD104 

COLD1 

PIQ101 

PIQ102 

PIQ103 

COQ1 

PIQ201 

PIQ202 

PIQ203 

COQ2 

PIQ301 

PIQ302 

PIQ303 

COQ3 

PIR601 PIR602 
COR6 

PIR701 PIR702 
COR7 

PIR801 PIR802 
COR8 

PIR901 

PIR902 COR9 

PIR1001 

PIR1002 COR10 

PIR1101 

PIR1102 COR11 

PIR1201 

PIR1202 COR12 

PIU301 

PIU302 

PIU303 PIU304 

PIU305 

PIU306 

COU3 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU407 

PIU408 
COU4 

PIX101 

PIX102 COX1 

PIC1502 

PIR1202 

PIU408 

PIC1302 

PIC1402 

PIC1501 

PIJ205 

PIQ103 

PIQ203 

PIQ303 

PIR901 

PIR1001 

PIR1101 

PIU302 

PIU404 

PIQ301 

PIR1102 

POLED0BLUE 

PIQ201 

PIR1002 

POLED0GREEN 

PIQ101 

PIR902 

POLED0RED 

PIJ202 

PIU301 

PIJ203 

PIU303 

PIJ204 

PILD101 PIR602 

PILD102 PIR702 

PILD103 PIR802 

PIQ102 PIR601 

PIQ202 

PIR701 

PIQ302 

PIR801 

PIC1301 PIX102 POOSCIN 

PIC1401 
PIX101 POOSCOUT 

PIU406 POQUADSPI0CLK 
PIU405 POQUADSPI0IO0 
PIU402 POQUADSPI0IO1 
PIU403 POQUADSPI0IO2 
PIU407 POQUADSPI0IO3 

PIR1201 

PIU401 POQUADSPI0NCS 

PIU304 POUSB0D0 

PIU306 POUSB0D0 

PILD104 

PIJ201 

PIU305 

POLED0BLUE 

POLED0GREEN 

POLED0RED 

POOSCIN 

POOSCOUT 

POQUADSPI0CLK 
POQUADSPI0IO0 

POQUADSPI0IO1 
POQUADSPI0IO2 

POQUADSPI0IO3 

POQUADSPI0NCS 

POUSB0D0 
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GND

CHG_SB 1

GND 2

VIN3 BATT 4

ISET5

IMIN6

U6

RT9526AGE

VBAT VBAT

GND

VIN1

GND2 EN3 VOUT 5

SNS 4

U8

RT9078

2.8VVBAT

GND

J3
BAT_LIPO

1 μF
0603

C19

GND1 μF
0603

C17
10 μF
0603

C18

GND GND

POW_EN

VBUS

Riset sets the charge current. I(mA) = 12150/Riset.
Rimin sets the end-of-charge current. I(mA) = 10935/Rimin.

Riset = 36 kOhms, Iset = 337 mA
Rimin = 182 kOhms, Imin = 60 mA.

We pick Imin = 60mA = I_Batt(15mA) + 2*I_LED (2*20) + I_MCU(5mA)

GND GND

Logic power supply
LCD backlight power supply

LiPo USB chargerBattery

BAT_CHRG

VBAT

1 MΩ
0603

R13

1 MΩ
0603

R14

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

C16
VBAT_SNS

Battery voltage measurement

2.2 μF
0603

C22

1 μF
0603

C23

1 μF
0603

C20
1 μF
0603

C21

LCD_LED_K1
LCD_LED_K2

LCD_LED_K3
LCD_LED_K4

LCD_LIGHT

GND

GND

VBAT

GND

VNG16 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

U7
RT9365GQW

36 kΩ
0603

R15

VBAT

182 kΩ
0603

R16PIC1601 
PIC1602 COC16 

PIC1701 
PIC1702 COC17 

PIC1801 
PIC1802 COC18 

PIC1901 
PIC1902 COC19 

PIC2001 PIC2002 

COC20 

PIC2101 PIC2102 

COC21 

PIC2201 
PIC2202 COC22 

PIC2301 
PIC2302 COC23 

PIJ301 
PIJ302 COJ3 

PIR1301 

PIR1302 COR13 

PIR1401 

PIR1402 COR14 

PIR1501 

PIR1502 COR15 

PIR1601 

PIR1602 COR16 

PIU601 

PIU602 

PIU603 PIU604 

PIU605 

PIU606 

COU6 

PIU701 PIU702 PIU703 PIU704 

PIU705 PIU706 

PIU707 

PIU708 

PIU709 

PIU7010 

PIU7011 

PIU7012 

PIU7013 

PIU7014 

PIU7016 

PIU7017 

COU7 PIU801 

PIU802 

PIU803 PIU804 

PIU805 

COU8 

PIU804 

PIU805 

PIU601 POBAT0CHRG 

PIC1601 
PIC1701 PIC1801 

PIC1901 

PIC2201 

PIC2301 

PIJ301 PIR1401 
PIR1501 PIR1601 

PIU602 

PIU705 PIU706 PIU7017 

PIU802 

PIU7013 POLCD0LED0K1 
PIU7012 POLCD0LED0K2 
PIU7011 POLCD0LED0K3 
PIU7010 POLCD0LED0K4 

PIU708 POLCD0LIGHT 

PIC2001 

PIU704 
PIC2002 

PIU701 
PIC2101 

PIU702 
PIC2102 

PIU703 

PIC2302 

PIU7014 

PIU7016 

PIR1502 

PIU605 

PIR1602 

PIU606 

PIU803 POPOW0EN 

PIC1902 

PIC2202 

PIJ302 

PIR1302 

PIU604 

PIU707 

PIU709 

PIU801 

PIC1602 

PIR1301 

PIR1402 

POVBAT0SNS 

PIC1702 PIC1802 

PIU603 

POBAT0CHRG 

POLCD0LED0K1 
POLCD0LED0K2 

POLCD0LED0K3 
POLCD0LED0K4 

POLCD0LIGHT 

POPOW0EN 

POVBAT0SNS 
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GND

SWD_SWCLK
SWD_SWDIO

SWD_SWO
NRST

Cortex debug port

2.8V

VCC 1

GND 3GNDDETECT 9SWDIO/TMS2 SWDCLK/TCK4

SWO/TDO6 NRST 10

NC/TDI8

J4

CORTEX_DEBUG

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ406 

PIJ408 

PIJ409 

PIJ4010 

COJ4 

PIJ401 

PIJ403 

PIJ405 

PIJ408 

PIJ409 

PIJ4010 PONRST 
PIJ404 POSWD0SWCLK 
PIJ402 POSWD0SWDIO 
PIJ406 POSWD0SWO 

PONRST 
POSWD0SWCLK 

POSWD0SWDIO 
POSWD0SWO 
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	Pins
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	Pins
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	Pins
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	Ports
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	Pins
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	Pins
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	Pins
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	Pins
	J1-20

	Ports
	LCD_D7


	LCD_D8
	Pins
	J1-19

	Ports
	LCD_D8


	LCD_D9
	Pins
	J1-18

	Ports
	LCD_D9


	LCD_D10
	Pins
	J1-17

	Ports
	LCD_D10


	LCD_D11
	Pins
	J1-16

	Ports
	LCD_D11


	LCD_D12
	Pins
	J1-15

	Ports
	LCD_D12


	LCD_D13
	Pins
	J1-6

	Ports
	LCD_D13


	LCD_D14
	Pins
	J1-9

	Ports
	LCD_D14


	LCD_D15
	Pins
	J1-10

	Ports
	LCD_D15


	LCD_DAT_INS
	Pins
	J1-11

	Ports
	LCD_DAT_INS


	LCD_EXTC
	Pins
	J1-7

	Ports
	LCD_EXTC


	LCD_LED_K1
	Pins
	J1-25

	Ports
	LCD_LED_K1


	LCD_LED_K2
	Pins
	J1-26

	Ports
	LCD_LED_K2


	LCD_LED_K3
	Pins
	J1-27

	Ports
	LCD_LED_K3


	LCD_LED_K4
	Pins
	J1-28

	Ports
	LCD_LED_K4


	LCD_NOE
	Pins
	J1-3

	Ports
	LCD_NOE
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	Ports
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	Ports
	LCD_TE


	POW_EN
	Pins
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	POW_EN
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	R5-2



	Ports
	KBD_COL_1
	KBD_COL_2
	KBD_COL_3
	KBD_COL_4
	KBD_COL_5
	KBD_COL_6
	KBD_ROW_A
	KBD_ROW_B
	KBD_ROW_B
	KBD_ROW_C
	KBD_ROW_D
	KBD_ROW_E
	KBD_ROW_F
	KBD_ROW_G
	KBD_ROW_H
	KBD_ROW_I
	LCD_CSX
	LCD_D0
	LCD_D1
	LCD_D2
	LCD_D3
	LCD_D4
	LCD_D5
	LCD_D6
	LCD_D7
	LCD_D8
	LCD_D9
	LCD_D10
	LCD_D11
	LCD_D12
	LCD_D13
	LCD_D14
	LCD_D15
	LCD_DAT_INS
	LCD_EXTC
	LCD_LED_K1
	LCD_LED_K2
	LCD_LED_K3
	LCD_LED_K4
	LCD_NOE
	LCD_NWE
	LCD_POW_EN
	LCD_RESET
	LCD_TE
	POW_EN


	Peripherals.SchDoc
	Components
	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5

	LD1
	LD1-1
	LD1-2
	LD1-3
	LD1-4

	Q1
	Q1-1
	Q1-2
	Q1-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q3
	Q3-1
	Q3-2
	Q3-3

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5
	U3-6

	U4
	U4-1
	U4-2
	U4-3
	U4-4
	U4-5
	U4-6
	U4-7
	U4-8

	X1
	X1-1
	X1-2


	Nets
	2.8V
	Pins
	C15-2
	R12-2
	U4-8


	GND
	Pins
	C13-2
	C14-2
	C15-1
	J2-5
	Q1-3
	Q2-3
	Q3-3
	R9-1
	R10-1
	R11-1
	U3-2
	U4-4


	LED_BLUE
	Pins
	Q3-1
	R11-2

	Ports
	LED_BLUE


	LED_GREEN
	Pins
	Q2-1
	R10-2

	Ports
	LED_GREEN


	LED_RED
	Pins
	Q1-1
	R9-2

	Ports
	LED_RED


	NetJ2_2
	Pins
	J2-2
	U3-1


	NetJ2_3
	Pins
	J2-3
	U3-3


	NetJ2_4
	Pins
	J2-4


	NetLD1_1
	Pins
	LD1-1
	R6-2


	NetLD1_2
	Pins
	LD1-2
	R7-2


	NetLD1_3
	Pins
	LD1-3
	R8-2


	NetQ1_2
	Pins
	Q1-2
	R6-1


	NetQ2_2
	Pins
	Q2-2
	R7-1


	NetQ3_2
	Pins
	Q3-2
	R8-1


	OSCIN
	Pins
	C13-1
	X1-2

	Ports
	OSCIN


	OSCOUT
	Pins
	C14-1
	X1-1

	Ports
	OSCOUT


	QUADSPI_CLK
	Pins
	U4-6

	Ports
	QUADSPI_CLK


	QUADSPI_IO0
	Pins
	U4-5

	Ports
	QUADSPI_IO0


	QUADSPI_IO1
	Pins
	U4-2

	Ports
	QUADSPI_IO1


	QUADSPI_IO2
	Pins
	U4-3

	Ports
	QUADSPI_IO2


	QUADSPI_IO3
	Pins
	U4-7

	Ports
	QUADSPI_IO3


	QUADSPI_NCS
	Pins
	R12-1
	U4-1

	Ports
	QUADSPI_NCS


	USB_D+
	Pins
	U3-4

	Ports
	USB_D+


	USB_D-
	Pins
	U3-6

	Ports
	USB_D-


	VBAT
	Pins
	LD1-4


	VBUS
	Pins
	J2-1
	U3-5



	Ports
	LED_BLUE
	LED_GREEN
	LED_RED
	OSCIN
	OSCOUT
	QUADSPI_CLK
	QUADSPI_IO0
	QUADSPI_IO1
	QUADSPI_IO2
	QUADSPI_IO3
	QUADSPI_NCS
	USB_D+
	USB_D-


	Power.SchDoc
	Components
	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C18
	C18-1
	C18-2

	C19
	C19-1
	C19-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	J3
	J3-1
	J3-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8
	U7-9
	U7-10
	U7-11
	U7-12
	U7-13
	U7-14
	U7-16
	U7-17

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5


	Nets
	2.8V
	Pins
	U8-4
	U8-5


	BAT_CHRG
	Pins
	U6-1

	Ports
	BAT_CHRG


	GND
	Pins
	C16-1
	C17-1
	C18-1
	C19-1
	C22-1
	C23-1
	J3-1
	R14-1
	R15-1
	R16-1
	U6-2
	U7-5
	U7-6
	U7-17
	U8-2


	LCD_LED_K1
	Pins
	U7-13

	Ports
	LCD_LED_K1


	LCD_LED_K2
	Pins
	U7-12

	Ports
	LCD_LED_K2


	LCD_LED_K3
	Pins
	U7-11

	Ports
	LCD_LED_K3


	LCD_LED_K4
	Pins
	U7-10

	Ports
	LCD_LED_K4


	LCD_LIGHT
	Pins
	U7-8

	Ports
	LCD_LIGHT


	NetC20_1
	Pins
	C20-1
	U7-4


	NetC20_2
	Pins
	C20-2
	U7-1


	NetC21_1
	Pins
	C21-1
	U7-2


	NetC21_2
	Pins
	C21-2
	U7-3


	NetC23_2
	Pins
	C23-2
	U7-14
	U7-16


	NetR15_2
	Pins
	R15-2
	U6-5


	NetR16_2
	Pins
	R16-2
	U6-6


	POW_EN
	Pins
	U8-3

	Ports
	POW_EN


	VBAT
	Pins
	C19-2
	C22-2
	J3-2
	R13-2
	U6-4
	U7-7
	U7-9
	U8-1


	VBAT_SNS
	Pins
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