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A2

+5V 2
GPIO2 (I2C SDA)3 +5V 4
GPIO3 (I2C SCL)5 GND 6
GPIO47 UART0 TX 8
GND9 UART0 RX 10
GPIO1711 GPIO18 12
GPIO2713 GND 14
GPIO2215 GPIO23 16
+3V317 GPIO24 18
GPIO10 (SPI0 MOSI)19 GND 20
GPIO9 (SPI0 MISO)21 GPIO25 22
GPIO11 (SPI0 SCLK)23 GPIO8 (SPI0 CS0) 24
GND25 GPIO7 (SPI0 CS1) 26
RSVD27 RSVD 28
GPIO529 GND 30

GPIO631 GPIO12 32
GPIO1333 GND 34

GPIO19 (SPI1 MISO)35 GPIO16 (SPI1 CS0) 36
GPIO2637 GPIO20 (SPI1 MOSI) 38

GND39 GPIO21 (SPI1 SCLK) 40

+3V31

Digi-Key
1568-1462-ND

RPI Header

RPI GPIO Connector

+3V3
+5V

GND GND

I2C SDA
I2C SCK
GPIO4

GPIO17
GPIO27
GPIO22

SPI0 MOSI
SPI0 MISO
SPI0 SCLK

GPIO26

GPIO13
GPIO6
GPIO5

SPI1 MISO GPIO19
SPI1 MOSI

SPI0 CS1

GPIO23
GPIO24

GPIO25

GPIO12

SPI1 CS0

GPIO18

DOUT 12

CLK 13

*CS/SHDN 10

AGND14 DGND9 VDD16 VREF15
DIN11 CH78 CH67 CH56 CH45 CH34 CH23 CH12 CH01

U1 MCP3208-BI/SL

6Y 155Y 124Y 103Y 62Y 41Y 2

NC13 NC_216
3A7
6A14 5A11 4A9 GND8 2A5 1A3

VCC1

U2 CD74HC4050M
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K1

Relay SPDT

1
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5

4

3

K2

Relay SPDT

AGND

11
22 4 4

3 3

IC5

TPC817A

11
22 4 4

3 3

IC4

TPC817A

11
22 4 4

3 3

IC3

TPC817A

11
22 4 4

3 3

IC1

TPC817A

11

22 4 4

3 3

IC2

TPC817A

R1 10k

R4 10k

R5 10k

R3 10k

R2 10k

R6 1K

R7 1K

R8 1K

R9 1K

R10 1K

R11
1.2k

R12
1.2k

R13

10k

R14

10k

R15
4k7

R16
4k7 C1

100nF
C2

100nF

C4
10uF

AGND

C5
10uF

C3
100nF

AGND

GND

C9

100nF

GND

+3V3

GND

SPI0 CS1

SPI0 SCLK

SPI0 MISO

SPI0 MOSI

5V TO 3.3V Level Converter

Analog to Digital Converter

Temp sensor L335 Positive to pin 1, 
Negative to pin3. Adj pin 2 not used.
X1 Pin Outs
Temp1 Pin 1-2
Temp2 Pin 3-4
Tank1 Pin 5-6
Tank2 Pin 7-8
Tank3 Pin 9-10

R17
680R

R18
680R

R21

10k

R20

10k C6
100nF

C7
100nF

C8
100nF

R22

10k

R19
680R

+5V

AGND

Digital Inputs are Isolated
1 = 5 GPIO 5 Hi
2 = 4 GPIO 6 Hi
3 = 3 GPIO 13 Hi was low
4 = 2 GPIO 19 Hi was low
5 = 1 GPIO 26 Hi was low
X2 Pin Outs
DI 5 Pins 1-2
DI 4 Pins 3-4
DI 3 Pins 5-6
DI 2 Pins 7-8
DI 1 Pins 9-10

Voltage input range 10-24vdc

R23

2.2k

Analog Inputs

R26

2.2k

R27

2.2k

R25

2.2k

R24

2.2k

Digital Inputs

GND

GPIO5

GPIO6

GPIO26

GPIO13

SPI1 MISO GPIO19

I11
I22
I33
I44
I55
I66
I77
GND8

O1 16
O2 15
O3 14
O4 13
O5 12
O6 11
O7 10

COMMON 9

IC6
ULN2003ADR2G

GND

+12V

SPI1 SCLK GPIO 21
GPIO17
GPIO27
GPIO22

Relay Output Notes:

# Relay 1   Pin 40 / GPIO 21
# Relay 2   Pin 11 / GPIO 17
# Relay 3   Pin 13 / GPIO 27   
# Relay 4   Pin 15 / GPIO 22    
# Relay 5   Pin 16 / GPIO 23
# Relay 6   Pin 18 / GPIO 24
21  out relay_1
17  out relay_2
27  out relay_3
22  out relay_4
16  out relay_5 
18  out relay_6

HF41F-012ZS pinout info
1-2 Coil
3 N/C
4 Com
5 N/C

Relay 5&6 are only a 12v control signal 
to control  an external relay coil.
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K3

Relay SPDT

1
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K4

Relay SPDT

+12V

Relay Driver

GND Isolated

+ C10
22uF 10v

GND

Vout+

Vout-

Enable

Vin-
Vin-

Vin+
Vout+

Vout-

PSU1

DC to DC Converter 5V 2Amp

2
1

X3

PSU Input

10V TO 55V DC Input

D1

TVS51

GND

+

C11

22uF 63v

D2
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ICx
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IN1

OUT2 GND 3
U3

Vref 1.8V

+5V

GND

R28
4k7 R29

120R

C12
100nF

C14
22pF

C16
22pF

1 12 2
OCS1

16Mhz

1 2JP1

2Way jumper

1
2
3

J7

Can0

GNDGND

GNDSPI0 SCLK

SPI0 CS0

SPI0 MOSI

SPI0 MISO

GPIO25

VDD11
A12

A23
GND14

VDD2 8
B1 7

B2 6
GND2 5

IC9
SI8422AB-B-IS

G
N

D
1

VI
N

2
0V

3
+V

O
4

PS1 B0505S-1W

C20
100nF

C17
100nF

C15

100nF

C21

100nF

C22
100nF

C23
1uFGND

+5V

+5V Iso

GND

GND Iso

Isolated canbus  PSU

RXA

TXA

Isolated VE direct port

Isolated canbus  port

+3V3

GND

1
2
3
4

J8

VE Direct 1

1=GND
2=RxD
3=TxD
4=V+ 5v
JST 4

GND
GND Iso

+3V3 +5V Iso

Vout+

Vout-

Enable

Vin-
Vin-

Vin+
Vout+

Vout-

PSU2

DC to DC Converter 12V 2Amp

+ C13
22uF 16v

+12V

GND

2
1

X4

PSU 12v Output

K
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LED1
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K
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A
2

LED4

K
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LED2

R33
1k

R34
1k

R35
1k

R36
1k

+12V

Relay indicator LEDs

JST Connector

GND Iso

VCC11
RXD2

TXD3
GND14

VCC2 8
CANH 7

CANL 6
GND2 5

IC8 ISO1050DUB

1
1

2
2

3
3

D3

ESDCAN05-2BWY

GND Iso

33
22

11

J1

Relay 1

22
11

J5

Aux relay 5

33
22

11

J2

Relay 2

33
22
11

J3

Relay 3

33
22

11

J4

Relay 4

22
11

J6

Aux relay 6

K
1

A
2

LED5

K
1

A
2

LED6

R37
1k

R38
1k

+12V

GPIO23
GPIO24

FD1

FIDUCIAL

FD2

FIDUCIAL

FD3

FIDUCIAL

1 1
2 2
3 3
4 4

55
66

X5

USB A Socket

+5V

GND

+3V3

RTSA1

CTSA2
TXA3

RXA4
RESET5

XTAL16
XTAL27

VDD8
I2C9

A010
A111

N.C.12
SCL13

SDA14

GPIO7/RIA 28

GPIO6/CDA 27
GPIO5/DTRA 26

GPIO4/DSRA 25
RXB 24

TXB 23
VSS 22

GPIO3/RIB 21
GPIO2/CDB 20

GPIO1/DTRB 19
GPIO0/DSRB 18

RTSB 17
CTSB 16

IRQ 15

IC10
SC16IS752IPW,128

VDD11

A12
A23

GND14

VDD2 8

B1 7
B2 6

GND2 5

IC11
SI8422AB-B-IS

C19
100nF

C18

100nF

RXB

TXB

Isolated VE direct port

+3V3

GND

1
2
3
4

J9

VE Direct 2

1=GND
2=RxD
3=TxD
4=V+ 5v
JST 4

JST Connector

1 12 2
OCS2

14.7456Mhz

C24
33pF

C25
22pF

C26

100nF

R39
1k

R40
1kR42

1k

GND

+5V

GND
+3V3

I2C Address set 0X48 - GPIO 04

TXCAN1
RXCAN2
CLKOUT/SOF3
TX0RTS4
TX1RTS5
NC6
TX2RTS7

OSC28
OSC19

VSS10

VDD 20
RESET 19

CS 18
SO 17
SI 16

NC_1 15
SCK 14

INT 13
RX0BF 12

RX1BF 11

IC7
MCP2515-I_ST

+3V3

PIC101 

PIC102 
COC1 

PIC201 

PIC202 
COC2 

PIC301 

PIC302 
COC3 

PIC401 

PIC402 
COC4 

PIC501 

PIC502 
COC5 

PIC601 

PIC602 
COC6 

PIC701 

PIC702 
COC7 

PIC801 

PIC802 
COC8 

PIC901 

PIC902 

COC9 

PIC1001 

PIC1002 

COC10 

PIC1101 

PIC1102 
COC11 

PIC1201 

PIC1202 
COC12 

PIC1301 

PIC1302 

COC13 

PIC1401 

PIC1402 
COC14 

PIC1501 

PIC1502 
COC15 

PIC1601 

PIC1602 
COC16 

PIC1701 
PIC1702 

COC17 

PIC1801 

PIC1802 

COC18 PIC1901 

PIC1902 
COC19 

PIC2001 
PIC2002 

COC20 PIC2101 
PIC2102 

COC21 

PIC2201 
PIC2202 

COC22 

PIC2301 

PIC2302 
COC23 

PIC2401 
PIC2402 

COC24 

PIC2501 
PIC2502 

COC25 

PIC2601 

PIC2602 COC26 

PID101 

PID102 
COD1 

PID201 

PID202 
COD2 

PID301 PID302 

PID303 

COD3 

COFD1 COFD2 COFD3 

PIIC101 

PIIC102 PIIC103 

PIIC104 

COIC1 

PIIC201 
PIIC202 PIIC203 

PIIC204 

COIC2 

PIIC301 

PIIC302 PIIC303 
PIIC304 

COIC3 

PIIC401 

PIIC402 PIIC403 

PIIC404 

COIC4 

PIIC501 
PIIC502 PIIC503 

PIIC504 

COIC5 

PIIC601 

PIIC602 
PIIC603 

PIIC604 

PIIC605 

PIIC606 
PIIC607 

PIIC608 PIIC609 

PIIC6010 

PIIC6011 
PIIC6012 

PIIC6013 

PIIC6014 

PIIC6015 
PIIC6016 

COIC6 

PIIC701 

PIIC702 

PIIC703 
PIIC704 

PIIC705 

PIIC706 

PIIC707 
PIIC708 

PIIC709 

PIIC7010 PIIC7011 
PIIC7012 

PIIC7013 

PIIC7014 
PIIC7015 

PIIC7016 

PIIC7017 

PIIC7018 
PIIC7019 

PIIC7020 

COIC7 PIIC801 

PIIC802 

PIIC803 

PIIC804 PIIC805 

PIIC806 

PIIC807 

PIIC808 

COIC8 

PIIC901 
PIIC902 

PIIC903 

PIIC904 PIIC905 
PIIC906 

PIIC907 

PIIC908 

COIC9 

PIIC1001 
PIIC1002 

PIIC1003 

PIIC1004 
PIIC1005 

PIIC1006 

PIIC1007 
PIIC1008 

PIIC1009 

PIIC10010 

PIIC10011 
PIIC10012 

PIIC10013 

PIIC10014 PIIC10015 

PIIC10016 

PIIC10017 

PIIC10018 
PIIC10019 

PIIC10020 

PIIC10021 

PIIC10022 
PIIC10023 

PIIC10024 

PIIC10025 
PIIC10026 

PIIC10027 

PIIC10028 

COIC10 
PIIC1101 

PIIC1102 

PIIC1103 
PIIC1104 PIIC1105 

PIIC1106 
PIIC1107 

PIIC1108 

COIC11 

PIICx01 PIICx02 PIICx03 

COICx 

PIJ101 

PIJ102 
PIJ103 

COJ1 

PIJ201 

PIJ202 
PIJ203 

COJ2 

PIJ301 

PIJ302 
PIJ303 

COJ3 

PIJ401 
PIJ402 

PIJ403 

COJ4 

PIJ501 

PIJ502 

COJ5 

PIJ601 
PIJ602 

COJ6 

PIJ701 
PIJ702 

PIJ703 

COJ7 

PIJ801 
PIJ802 

PIJ803 

PIJ804 

COJ8 

PIJ901 

PIJ902 

PIJ903 
PIJ904 

COJ9 

PIJP101 PIJP102 
COJP1 

PIK101 

PIK102 
PIK103 

PIK104 

PIK105 

COK1 

PIK201 

PIK202 

PIK203 

PIK204 

PIK205 

COK2 

PIK301 

PIK302 

PIK303 

PIK304 

PIK305 

COK3 

PIK401 

PIK402 

PIK403 

PIK404 

PIK405 

COK4 

PILED101 

PILED102 COLED1 

PILED201 

PILED202 COLED2 

PILED301 

PILED302 COLED3 

PILED401 

PILED402 COLED4 

PILED501 

PILED502 COLED5 

PILED601 

PILED602 COLED6 

PIOCS101 

PIOCS102 

COOCS1 

PIOCS201 
PIOCS202 

COOCS2 

PIPS101 PIPS102 PIPS103 PIPS104 

COPS1 

PIPSU101 

PIPSU102 

PIPSU103 

PIPSU104 

COPSU1 

PIPSU201 

PIPSU202 

PIPSU203 

PIPSU204 

COPSU2 

PIR101 PIR102 

COR1 

PIR201 PIR202 
COR2 

PIR301 PIR302 
COR3 

PIR401 PIR402 
COR4 

PIR501 PIR502 

COR5 

PIR601 PIR602 
COR6 

PIR701 PIR702 
COR7 

PIR801 PIR802 

COR8 

PIR901 PIR902 

COR9 

PIR1001 PIR1002 

COR10 

PIR1101 

PIR1102 
COR11 

PIR1201 

PIR1202 
COR12 

PIR1301 PIR1302 
COR13 

PIR1401 PIR1402 

COR14 

PIR1501 

PIR1502 

COR15 
PIR1601 

PIR1602 

COR16 

PIR1701 

PIR1702 
COR17 

PIR1801 

PIR1802 

COR18 
PIR1901 

PIR1902 

COR19 

PIR2001 PIR2002 

COR20 

PIR2101 PIR2102 

COR21 

PIR2201 PIR2202 
COR22 

PIR2301 PIR2302 

COR23 

PIR2401 PIR2402 
COR24 

PIR2501 PIR2502 

COR25 

PIR2601 PIR2602 
COR26 

PIR2701 PIR2702 
COR27 

PIR2801 

PIR2802 
COR28 

PIR2901 

PIR2902 
COR29 

PIR3301 

PIR3302 

COR33 

PIR3401 

PIR3402 
COR34 

PIR3501 

PIR3502 
COR35 

PIR3601 

PIR3602 
COR36 

PIR3701 

PIR3702 
COR37 

PIR3801 

PIR3802 
COR38 

PIR3901 

PIR3902 

COR39 

PIR4001 

PIR4002 
COR40 

PIR4201 

PIR4202 

COR42 

PIRPI Header01 PIRPI Header02 
PIRPI Header03 PIRPI Header04 

PIRPI Header05 PIRPI Header06 

PIRPI Header07 PIRPI Header08 

PIRPI Header09 PIRPI Header010 
PIRPI Header011 PIRPI Header012 

PIRPI Header013 PIRPI Header014 

PIRPI Header015 PIRPI Header016 

PIRPI Header017 PIRPI Header018 
PIRPI Header019 PIRPI Header020 

PIRPI Header021 PIRPI Header022 

PIRPI Header023 PIRPI Header024 

PIRPI Header025 PIRPI Header026 
PIRPI Header027 PIRPI Header028 

PIRPI Header029 PIRPI Header030 

PIRPI Header031 PIRPI Header032 
PIRPI Header033 PIRPI Header034 

PIRPI Header035 PIRPI Header036 

PIRPI Header037 PIRPI Header038 
PIRPI Header039 PIRPI Header040 

CORPI Header 

PIU101 

PIU102 

PIU103 

PIU104 
PIU105 

PIU106 

PIU107 

PIU108 

PIU109 

PIU1010 

PIU1011 

PIU1012 

PIU1013 

PIU1014 

PIU1015 
PIU1016 

COU1 

PIU201 

PIU202 

PIU203 

PIU204 

PIU205 

PIU206 

PIU207 

PIU208 

PIU209 

PIU2010 

PIU2011 

PIU2012 

PIU2013 

PIU2014 

PIU2015 

PIU2016 

COU2 

PIU301 

PIU302 
PIU303 

COU3 

PIX101 

PIX102 

PIX103 

PIX104 
PIX105 

PIX106 

PIX107 
PIX108 

PIX109 

PIX1010 

COX1 

PIX201 
PIX202 

PIX203 

PIX204 

PIX205 
PIX206 

PIX207 

PIX208 

PIX209 
PIX2010 

COX2 

PIX301 

PIX302 

COX3 

PIX401 

PIX402 

COX4 

PIX501 

PIX502 

PIX503 

PIX504 

PIX505 

PIX506 

COX5 
PIC901 

PIC1201 

PIC1501 

PIC1801 

PIC2001 

PIIC7020 

PIIC801 

PIIC901 

PIIC10010 

PIIC10011 

PIIC1101 

PIR102 

PIR202 

PIR302 

PIR402 

PIR502 

PIR2802 

PIR3902 PIR4001 PIR4202 

PIRPI Header01 

PIRPI Header017 

PIU201 

PIC301 
PIC401 

PIC1001 

PIC2202 

PIC2602 

PID202 

PIIC1008 

PIPS102 

PIPSU103 

PIR1102 PIR1202 PIR1702 PIR1801 PIR1901 

PIRPI Header02 
PIRPI Header04 

PIU1016 

PIU301 

PIX501 

PIC2101 

PIC2301 

PIIC808 

PIPS104 
PIC1301 

PIIC609 

PIJ501 

PIJ601 

PIK102 

PIK202 

PIK302 

PIK402 

PIPSU203 

PIR3301 PIR3402 PIR3502 PIR3602 PIR3702 PIR3802 

PIX401 

PIC102 PIC202 

PIC502 

PIC602 

PIC702 

PIC802 

PIR1502 PIR1602 

PIU109 

PIU1014 

PIX102 

PIX104 

PIX106 

PIX108 

PIX1010 

PIC302 
PIC402 

PIC902 

PIC1002 

PIC1102 

PIC1202 

PIC1302 

PIC1402 

PIC1502 

PIC1602 

PIC1802 

PIC2002 

PIC2201 

PIC2402 
PIC2502 

PIC2601 

PID101 PID201 

PIIC103 

PIIC203 

PIIC303 

PIIC403 

PIIC503 

PIIC608 

PIIC7010 

PIIC804 

PIIC904 

PIIC10022 

PIIC1104 

PIPS101 

PIPSU102 

PIPSU104 

PIPSU202 

PIPSU204 

PIRPI Header06 

PIRPI Header09 

PIRPI Header014 

PIRPI Header020 

PIRPI Header025 

PIRPI Header030 

PIRPI Header034 

PIRPI Header039 

PIU208 

PIU303 

PIX301 

PIX402 

PIX504 

PIC2102 

PIC2302 

PID303 

PIIC805 

PIJ703 

PIPS103 

PIIC102 

PIIC202 

PIIC302 

PIIC402 

PIIC502 

PIX202 

PIX204 

PIX206 

PIX208 

PIX2010 

PIC101 

PIR1402 

PIR1601 

PIU105 

PIC201 

PIR1302 

PIR1501 

PIU107 

PIC501 

PIU1015 

PIU302 

PIC601 PIR2002 

PIU106 

PIC701 PIR2102 

PIU108 

PIC801 
PIR2202 

PIU104 

PIC1101 

PID102 
PIPSU101 

PIPSU201 

PIX302 

PIC1401 

PIIC708 PIOCS102 

PIC1601 

PIIC709 PIOCS101 

PIC1701 

PIIC908 

PIJ804 

PIC1702 

PIIC905 

PIJ801 

PIC1901 

PIIC1108 

PIJ904 

PIC1902 

PIIC1105 

PIJ901 

PIC2401 

PIIC1007 PIOCS201 

PIC2501 
PIIC1006 PIOCS202 

PID301 
PIIC806 

PIJ702 

PIJP102 

PID302 

PIIC807 

PIJ701 
PIR2901 

PIIC101 
PIR2302 

PIIC104 

PIR101 

PIR601 

PIIC201 PIR2402 PIIC204 

PIR201 

PIR701 

PIIC301 PIR2502 PIIC304 

PIR301 

PIR1001 

PIIC401 

PIR2602 

PIIC404 

PIR401 

PIR901 

PIIC501 

PIR2702 

PIIC504 

PIR501 

PIR801 

PIIC601 

PIRPI Header040 

POSPI1 SCLK GPIO 21 
PIIC602 

PIRPI Header011 

POGPIO17 
PIIC603 

PIRPI Header013 

POGPIO27 
PIIC604 

PIRPI Header015 

POGPIO22 
PIIC605 

PIRPI Header016 

POGPIO23 
PIIC606 

PIRPI Header018 

POGPIO24 
PIIC607 PIIC6010 

PIIC6011 

PIJ602 

PILED601 

PIIC6012 

PIJ502 

PILED501 

PIIC6013 

PIK401 

PILED401 

PIIC6014 

PIK301 

PILED301 

PIIC6015 

PIK201 

PILED201 

PIIC6016 

PIK101 PILED101 

PIIC701 
PIIC803 

PIIC702 

PIIC802 

PIIC703 
PIIC704 

PIIC705 

PIIC706 

PIIC707 

PIIC7011 
PIIC7012 

PIIC7013 

PIRPI Header022 

POGPIO25 

PIIC7014 
PIRPI Header023 

PIU2011 

POSPI0 SCLK 

PIIC7015 

PIIC7016 

PIRPI Header019 

PIU203 

POSPI0 MOSI 

PIIC7017 

PIRPI Header021 

PIU2015 

POSPI0 MISO 

PIIC7018 

PIRPI Header024 

POSPI0 CS0 

PIIC7019 

PIR2801 

PIIC902 

PIIC1004 

PORXA 

PIIC903 

PIIC1003 

POTXA PIIC906 

PIJ803 

PIIC907 

PIJ802 

PIIC1001 
PIIC1002 

PIIC1005 

PIR4201 

PIIC1009 

PIR3901 

PIIC10012 

PIIC10013 

PIRPI Header05 POI2C SCK 

PIIC10014 

PIRPI Header03 POI2C SDA 

PIIC10015 

PIR4002 

PIRPI Header07 POGPIO4 

PIIC10016 

PIIC10017 

PIIC10018 
PIIC10019 

PIIC10020 

PIIC10021 

PIIC10023 

PIIC1103 POTXB 

PIIC10024 

PIIC1102 
PORXB 

PIIC10025 
PIIC10026 

PIIC10027 
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