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-----------------
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WM11524-ND to connect to 
adapter board.
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R197
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C175

GND

R197 and C174 are sized so that a 10 
second button press asserts 
SYSTEM_OFF

R99 and C53 are sized so that a 2.5 
second button press deasserts 
SYSTEM_OFF

GND

U35A turns on the board, by pulling SYSTEM_OFF low, 
when the button is pressed for 2.5 seconds.
Q33 circuitry alerts the MCU when the button is pressed.
U35D and U35C circuitry turns off the board, by pulling 
SYSTEM_OFF high, when the button is held down for about 
10 seconds, or the MCU asserts a signal.
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PITP5401 

COTP54 

PITP7401 

COTP74 

PITP7501 

COTP75 
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PODISPLAY0nCS 

PIR8801 

PITP5401 
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A3

TLV4051 has a built in reference of 
0.5V nominal and has an inverting 
push-pull output (when voltage at the 
IN pin is below the reference voltage, 
the output is high).

GND

3V3

50V
0.1µF

C80

GND

BCKBST_EN_INT

TP26

0.1%
10kΩ

R103

0.1%
77.7kΩ

R101

GND

50V
0.1µF

C84

VDD1

IN4 GND 2

OUT 5

NC 3

U26

TLV4051R5DBVR

50V
0.1µF

C81

GND

GND

3V3

G
N

D
3

V
CC

5

U24B
SN74LVC1G02DBVRG41

2
4

U24A

SN74LVC1G02DBVRG4

VSYS_LOW

VSYS

SYSTEM_OFF

The buck boost converters can be enabled 
if SYSTEM_OFF is low, and VSYS > 4.5V 
nominal.

PIC8001 

PIC8002 
COC80 

PIC8101 

PIC8102 
COC81 

PIC8401 

PIC8402 
COC84 

PIR10101 

PIR10102 

COR101 

PIR10301 

PIR10302 

COR103 
PITP2601 

COTP26 
PIU2401 

PIU2402 

PIU2404 

COU24A 

PIU2403 

PIU2405 
COU24B 

PIU2601 

PIU2602 

PIU2603 

PIU2604 

PIU2605 

COU26 

PIC8002 

PIC8102 

PIU2405 

PIU2601 

PITP2601 PIU2404 POBCKBST0EN0INT 

PIC8001 

PIC8101 

PIC8401 PIR10302 

PIU2403 PIU2602 

PIC8402 

PIR10102 

PIR10301 

PIU2604 

PIU2603 

PIU2401 POSYSTEM0OFF 

PIR10101 

PIU2402 PIU2605 
NLVSYS0LOW 

POBCKBST0EN0INT 
POSYSTEM0OFF 
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A3

8.5A

FB3

GND_P1

8.5A

FB4

GND_P1GND

GND

±10%
220pF
50V

C39

GND

±10%
220pF
50V

C40

i 5000mA

i5000mA

TOOLPORT1_CC2

P1_VCONNP1_VUSBPD

TOOLPORT1_CC1

GND

P1_VUSBPD

3V3

GND

GND

TOOLPORT1_VUSBPD_VMON

50V
0.1µF

C15

GND

PD_I2C2_SCL
PD_I2C2_SDA

TOOLPORT1_BCKBST_FAULTn

GND

Designed for FPWM Mode. 

I2C address set to 0x74 via MODE resistor. 

Buck Boost converter output is enabled / disabled by writing to the OE bit in 
the MODE register instead of toggling the EN pin to avoid having to 
re-initialize the converter registers upon every enable. When disabled via the 
OE bit, the output is discharged (if the DISCH bit is set high) via a 100mA 
current sink. 

Converter designed for 300kHz switching frequency, maximum inductor 
current limit (16.5A), and spread spectrum.

0.1%
10kΩ

R35

1%
100k

R31

3V3

25V
10µF

C27
25V
10µF

C28
25V
10µF

C29
25V
10µF

C30

50V
0.1µF

C32
50V
0.1µF

C33GND

1W
1%
0.010Ω

R29
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66.5kΩ

R41
16V
56nF

C42
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20kΩ

R87

P1_VUSBPD

1%
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R33

50V
6.8nF

C38
50V
270pF

C37

i
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i
10000mA
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2.7Ω

R28

50V
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C31

GND

GND GND

TOOLPORT1_VUSBPD_IMON
5A -> 2.5V
1A -> 0.5V

68uF
25V

C107
68uF
25V

C108

GND GND

30V

Q8
SSM6K513NU,LF

GND

i
10000mAVSYS

P1_SW1 P1_SW
2

TOOLPORT1_VUSBPD_IMON

P1_VUSBPD_IOUT

P1_VUSBPD_IOUT
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0.1µF

C110

3V3

GND

GND

50V
0.1µF

C111

TP41

TP42

Q27
SSM3K15AMFV,L3F

SYSTEM_OFF

25V
10µF

C34
P1_VCC

P1_EN

P1_MODE

P1_DITH

P1_FSW

P1_COMP

P1_VUSBPD_A

P1_VUSBPD_ABUF

P1_AGND

P1_AGND

P1_AGND

NT1

NET TIE

P1_AGND

TOOLPORT1_VUSBPD_VMON
20.0V -> 1.30V
15V -> 0.978V
12V -> 0.782V
9V -> 0.587V
5V -> 0.326V
4.4V -> 0.286V

25V
Q9

CSD16327Q3T

4
1

3
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TLV9351IDCKR

V-
2

V
+

5

U4B
TLV9351IDCKR

4
1

3
U5A
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2

V
+

5

U5B
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1k

R9

25V
1uF

C71

GND

1%
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1uF

C72

GND

GNDA1
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CC1A5

DP1A6

DN1A7
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VBUSA9

GNDA12

CC2 B5DP2 B6DN2 B7SBU2 B8

SHELL ME

J3

USB4105

GND
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R40

50V
0.1µF

C41

P1_SHLD

Jumper
0Ω

R26

TP63

TP64

GNDGND

i 5000mAP1_BCKBST_VOUT

iAnalog

i
Analog

i
Analog

i
Analog

iAnalog

i
Analog

i
Analog

i
Analog

0.1%
15kΩ

R15

50V
0.1µF

C43

GND

GND

1%
100k

R30

25V
10µF
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25V
10µF
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GND

3V3

90.9kΩ
R32

D
R1

H
2

VIN3

EN/UVLO4

DITH/SYNC7

FSW8
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AGND 10

VOUT 11

ISP 12

ISN 13SCL5

SDA6

CDC 16

ILIM17

D
R1

L
1

COMP 18

VCC19

BO
O

T2
20

FB/INT 14

BO
O

T1
22

SW
1

23

PGND 24

SW
2

25

VOUT 26

MODE15

SW
2

21

U3
TPS55288RPMR

0.1%
6.34kΩ

R16

Jumper
0Ω

R36

0.1%
10Ω

R113
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R114

4.7µF
10V
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50V
2.2µF

C93
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2.2µF

C94

5V

1
2

D8

5V

1
2

D9

3.3V

1
2

D27

3.3V

1
2

D28

P1_UART_TX

P1_UART_RX

P1_UART_TX

P1_UART_RXP1_UART_RX

P1_UART_TX

TP24

TP20

30V

1

3

2

D17

BAT54CM-TP

L5_SYS_OFF

GND

17.5A
4.7uH

L4
SEP8080EX-4R7M-LF

±1%
10kΩ

R124

50V
10µF

C35
50V
10µF

C36

3V3

0.1µF
50V

C26

i
Analog

GNDGND

Voltage divider set so that 
25C = 2.90V
100C = 1.10V
125C = 0.68V
150C = 0.42V

TOOLPORT1_V_TEMP

10kΩ
1%

NTC4

1%
1.4k

R24

24V
D7
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PIC1502 COC15 

PIC2501 
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PIC4301 

PIC4302 
COC43 

PIC7101 

PIC7102 
COC71 

PIC7201 

PIC7202 
COC72 

PIC9201 PIC9202 

COC92 

PIC9301 

PIC9302 
COC93 

PIC9401 

PIC9402 
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PIJ30A12 

PIJ30B5 

PIJ30B6 

PIJ30B7 

PIJ30B8 

PIJ30ME 

COJ3 

PIL401 PIL402 

COL4 
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PIQ904 
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PIR8702 

COR87 

PIR11301 

PIR11302 

COR113 
PIR11401 

PIR11402 

COR114 

PIR11901 PIR11902 

COR119 

PIR12401 

PIR12402 

COR124 

PITP2001 COTP20 

PITP2401 COTP24 

PITP4101 

COTP41 

PITP4201 COTP42 

PITP6301 COTP63 
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PIR2602 POSYSTEM0OFF 
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PIU3014 

POTOOLPORT10BCKBST0FAULTn 
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POTOOLPORT10CC1 
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PIR902 POTOOLPORT10VUSBPD0IMON 
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A3

GND

330
R170

50V
0.1µF

C166

8.5A

FB6

GND_P2

8.5A

FB7

GND

GND

±10%
220pF
50V

C163

GND

±10%
220pF
50V

C164

i 5000mA

i5000mA

TOOLPORT2_CC2

P2_VCONNP2_VUSBPD

TOOLPORT2_CC1

GND

P2_VUSBPD

3V3

GND

GND

TOOLPORT2_VUSBPD_VMON

50V
0.1µF

C167

GND

PD_I2C2_SCL
PD_I2C2_SDA

TOOLPORT2_BCKBST_FAULTn

GND

Designed for FPWM Mode. 

I2C address set to 0x75 via MODE resistor. 

Buck Boost converter output is enabled / disabled by writing to the OE bit in 
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	L1-2
	R2-1
	TP7-1


	VBUS_CONN
	Pins
	D1-1
	FB1-1
	J1-A4
	J1-A9


	VBUS_EN
	Pins
	R1-1
	U2-B1

	Ports
	VBUS_EN


	VBUS_IN
	Pins
	C1-2
	C2-2
	C3-2
	C22-2
	FB1-2
	R13-1
	U1-1
	U3-2
	U3-10


	VBUS_VMON
	Pins
	C17-2
	Q2-2
	R14-1
	TP15-1

	Ports
	VBUS_VMON



	Ports
	P1_CC1
	P1_CC2
	STM32_DAC
	SWITCH_ON
	USART2_RX
	USART2_TX
	USB_N
	USB_P
	VBUS_EN
	VBUS_VMON


	MCU.SchDoc(MCU)
	Components
	C9
	C9-1
	C9-2

	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C15
	C15-1
	C15-2

	C18
	C18-1
	C18-2

	C21
	C21-1
	C21-2

	C23
	C23-1
	C23-2

	C32
	C32-1
	C32-2

	D4
	D4-1
	D4-2

	D5
	D5-1
	D5-2
	D5-3
	D5-4

	D6
	D6-1
	D6-2
	D6-3
	D6-4

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10
	J2-ME1
	J2-ME2

	NTC1
	NTC1-1
	NTC1-2

	R3
	R3-1
	R3-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R19
	R19-1
	R19-2

	R21
	R21-1
	R21-2

	R29
	R29-1
	R29-2

	TP1
	TP1-1

	TP2
	TP2-1

	TP3
	TP3-1

	TP4
	TP4-1

	TP5
	TP5-1

	TP6
	TP6-1

	TP8
	TP8-1

	TP9
	TP9-1

	U6
	U6-1
	U6-2
	U6-3
	U6-4
	U6-5
	U6-6
	U6-7
	U6-8
	U6-9
	U6-10
	U6-11
	U6-12
	U6-13
	U6-14
	U6-15
	U6-16
	U6-17
	U6-18
	U6-19
	U6-20
	U6-21
	U6-22
	U6-23
	U6-24
	U6-25
	U6-26
	U6-27
	U6-28
	U6-29
	U6-30
	U6-31
	U6-32

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6


	Nets
	3V3
	Pins
	C9-2
	C10-2
	C11-2
	C23-2
	C32-2
	D5-4
	D6-4
	J2-2
	R3-1
	R6-2
	R7-2
	R8-1
	R16-1
	R29-1
	TP3-1
	U6-1
	U6-15
	U6-17


	ALIVE_LED
	Pins
	D4-2
	U6-13

	NetLabels
	ALIVE_LED
	ALIVE_LED


	BLUE_LED_PWM
	Pins
	R15-2
	R21-2
	U6-18

	NetLabels
	BLUE_LED_PWM
	BLUE_LED_PWM


	GND
	Pins
	C9-1
	C10-1
	C11-1
	C15-1
	C18-1
	C21-1
	C23-1
	C32-1
	J2-10
	NTC1-2
	TP1-1
	U6-14
	U6-16
	U6-32
	U8-3


	HEATER_EN
	Pins
	U6-12

	Ports
	HEATER_EN


	HEATER_PWM
	Pins
	U6-10

	Ports
	HEATER_PWM


	I2C1_SCL
	Pins
	R6-1
	U6-31
	U8-1

	NetLabels
	I2C1_SCL
	I2C1_SCL
	I2C1_SCL


	I2C1_SDA
	Pins
	R7-1
	U6-30
	U8-2
	U8-5

	NetLabels
	I2C1_SDA
	I2C1_SDA
	I2C1_SDA
	I2C1_SDA


	LPUART1_RX
	Pins
	J2-9
	TP4-1
	U6-8

	NetLabels
	LPUART1_RX
	LPUART1_RX


	LPUART1_TX
	Pins
	J2-7
	R16-2
	TP8-1
	U6-7

	NetLabels
	LPUART1_TX
	LPUART1_TX


	NetC18_2
	Pins
	C18-2
	R3-2
	U8-6


	NetD4_1
	Pins
	D4-1
	R8-2


	NetD5_1
	Pins
	D5-1
	R9-1


	NetD5_2
	Pins
	D5-2


	NetD5_3
	Pins
	D5-3
	R15-1


	NetD6_1
	Pins
	D6-1
	R19-1


	NetD6_2
	Pins
	D6-2


	NetD6_3
	Pins
	D6-3
	R21-1


	NetJ2_4
	Pins
	J2-4


	NetJ2_5
	Pins
	J2-5


	NetJ2_8
	Pins
	J2-8


	NetJ2_ME1
	Pins
	J2-ME1


	NetJ2_ME2
	Pins
	J2-ME2


	NetU8_4
	Pins
	U8-4


	NRST
	Pins
	C21-2
	J2-6
	TP5-1
	U6-4

	NetLabels
	NRST
	NRST


	NTC_ADC
	Pins
	C15-2
	NTC1-1
	R29-2
	U6-2

	NetLabels
	NTC_ADC
	NTC_ADC


	ORANGE_LED_PWM
	Pins
	R9-2
	R19-2
	U6-11

	NetLabels
	ORANGE_LED_PWM
	ORANGE_LED_PWM


	P1_CC1
	Pins
	U6-19
	U6-29

	NetLabels
	P1_CC1
	P1_CC1

	Ports
	P1_CC1


	P1_CC2
	Pins
	U6-20
	U6-27

	NetLabels
	P1_CC2
	P1_CC2

	Ports
	P1_CC2


	STM32_DAC
	Pins
	U6-9

	Ports
	STM32_DAC


	SWCLK
	Pins
	J2-3
	TP6-1
	U6-24

	NetLabels
	SWCLK
	SWCLK


	SWDIO
	Pins
	J2-1
	TP9-1
	U6-23

	NetLabels
	SWDIO
	SWDIO


	SWITCH_ON
	Pins
	U6-28

	Ports
	SWITCH_ON


	TC_ANA
	Pins
	U6-5

	Ports
	TC_ANA


	USART2_RX
	Pins
	U6-25

	NetLabels
	USART2_RX

	Ports
	USART2_RX


	USART2_TX
	Pins
	U6-26

	NetLabels
	USART2_TX

	Ports
	USART2_TX


	USB_N
	Pins
	U6-21

	NetLabels
	USB_N

	Ports
	USB_N


	USB_P
	Pins
	U6-22

	NetLabels
	USB_P

	Ports
	USB_P


	VBUS_CONN
	Pins
	TP2-1


	VBUS_EN
	Pins
	U6-3

	Ports
	VBUS_EN


	VBUS_VMON
	Pins
	U6-6

	Ports
	VBUS_VMON



	Ports
	HEATER_EN
	HEATER_PWM
	P1_CC1
	P1_CC2
	STM32_DAC
	SWITCH_ON
	TC_ANA
	USART2_RX
	USART2_TX
	USB_N
	USB_P
	VBUS_EN
	VBUS_VMON


	Heater.SchDoc(Heater)
	Components
	C8
	C8-1
	C8-2

	C24
	C24-1
	C24-2

	C26
	C26-1
	C26-2

	C29
	C29-1
	C29-2

	C30
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	C30-2
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	C31-2

	D10
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	D10-2

	D15
	D15-1
	D15-2
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	R17-2

	R22
	R22-1
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	R45
	R45-1
	R45-2

	R48
	R48-1
	R48-2

	R49
	R49-1
	R49-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R58
	R58-1
	R58-2

	TP12
	TP12-1

	TP36
	TP36-1

	TP38
	TP38-1

	U5
	U5-A1
	U5-A2
	U5-A3
	U5-B1
	U5-B2
	U5-B3

	U9A
	U9-1
	U9-2
	U9-4

	U9B
	U9-3
	U9-5


	Nets
	3V3
	Pins
	C26-2
	C31-2
	R51-1
	U5-A2
	U5-A3
	U9-5


	GND
	Pins
	C26-1
	C29-1
	C30-1
	C31-1
	D10-2
	D15-2
	J7-3
	Q15-2
	R22-2
	R50-2
	U5-A1
	U9-3


	HEATER+
	Pins
	D10-1
	J7-1
	Q14-5
	Q14-6
	Q14-7
	Q14-8
	TP12-1

	NetLabels
	HEATER+


	HEATER_EN
	Pins
	R22-1
	U9-2

	Ports
	HEATER_EN


	HEATER_PWM
	Pins
	U9-1

	Ports
	HEATER_PWM


	NetC8_1
	Pins
	C8-1
	Q14-4
	R17-1
	R45-2


	NetC24_1
	Pins
	C24-1
	R48-2
	R50-1
	U5-B1


	NetC24_2
	Pins
	C24-2
	R48-1
	R58-1
	U5-B3


	NetC30_2
	Pins
	C30-2
	D15-1
	R49-2
	U5-B2


	NetMECH1_1
	Pins
	MECH1-1


	NetMECH1_2
	Pins
	MECH1-2


	NetMECH1_3
	Pins
	MECH1-3


	NetMECH1_4
	Pins
	MECH1-4


	NetMECH1_5
	Pins
	MECH1-5


	NetMECH1_6
	Pins
	MECH1-6


	NetQ15_1
	Pins
	Q15-1
	U9-4


	NetQ15_3
	Pins
	Q15-3
	R17-2


	TC_ANA
	Pins
	C29-2
	R58-2
	TP36-1

	Ports
	TC_ANA


	TC_IRON
	Pins
	J7-2
	R49-1
	R51-2
	TP38-1

	NetLabels
	TC_IRON
	TC_IRON


	V_BUCK
	Pins
	C8-2
	Q14-1
	Q14-2
	Q14-3
	R45-1



	Ports
	HEATER_EN
	HEATER_PWM
	TC_ANA


	Nets
	HEATER_EN
	HEATER_PWM
	P1_CC1
	P1_CC2
	STM32_DAC
	SWITCH_ON
	TC_ANA
	USART2_RX
	USART2_TX
	USB_N
	USB_P
	VBUS_EN
	VBUS_VMON





