
CHASSIS

Ignition Key Switch

Charger Activated Relay

Auxilliary Fuse

Auxilliary Battery

Optional HV disable switch

Impact Switch

Main Battery Pack

Contactor 1Main Battery Fuse Contactor 2

HV GND HV GND

Tritium Motor Controller

+12V

Precharge Controller

CHASSIS

+12V INPUT

OUT 2

OUT 1

RESISTOR

HV SENSE

1
2

1
2

1
2

1

2

3

4

1
2
3
4

Precharge Resistor

NTC Thermistor

+Vcentre +Vcontrol

HV GND

+Vcentre

+Vcontrol

CAN BUS

1
2

3

4
5

CHASSIS

+12V SWITCHED

+12V SWITCHED

CAN H
CAN L

CAN BUS

1
2

3

4
5

CHASSIS

+12V SWITCHED

CAN H
CAN L
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RESET#

+3.3V

+3.3V

JTAG TCK
JTAG TMS
JTAG TDI
JTAG TDO

DVcc
1

P6.3/A3
2

P6.4/A4
3

P6.5/A5
4

P6.6/A6
5

P6.7/A7
6

Vref+
7

XIN
8

XOUT/TCLK
9

Veref+
10

Vref-/Veref-
11

P1.0/TACLK
12

P1.1/TA0
13

P1.2/TA1
14

P1.3/TA2
15

P1.4/SMCLK
16

P1.5/TA0
17

P1.6/TA1
18

P1.7/TA2
19

P2.0/ACLK
20

P2.1/TAINCLK
21

P2.2/CAOUT/TA0
22

P2.3/CA0/TA1
23

P2.4/CA1/TA2
24

P2.5/Rosc
25

P2.6/ADC12CLK
26

P2.7/TA0
27

P3.0/STE0
28

P3.1/SIMO0
29

P3.2/SOMI0
30

P3.3/UCLK0
31

P3.4/UTXD0
32

P3.5/URXD0
33

P3.6
34

P3.7
35

P4.0/TB0
36

P4.1/TB1
37

P4.2/TB2
38

P4.3
39

P4.4
40

P4.5
41

P4.6
42

P4.7/TBCLK
43

P5.0
44

P5.1
45

P5.2
46

P5.3
47

P5.4/MCLK
48

P5.5/SMCLK
49

P5.6/ACLK
50

P5.7/TBoutH
51

XT2OUT
52

XT2IN
53

TDO/TDI
54

TDI/TCLK
55

TMS
56

TCK
57

RST#/NMI
58

P6.0/A0
59

P6.1/A1
60

P6.2/A2
61

AVss
62

DVss
63

AVcc
64

U9

MSP430F13XIPM

CAN CLKOUT

C10
10u

+Vref

CAN MOSI

CAN SCLK

GREEN A#

CAN CS#

CAN INT#

GREEN B#

CAN MISO

YELLOW#
RED#

+3.3V

JTAG TCK
JTAG TMS
JTAG TDI
JTAG TDO

RESET#

R2
10k

+3.3V

RESET#

Vcc
3

GND
2

RESET#
1

U3
XC61F

+3.3V

+3.3V

GREEN A#
GREEN B#
YELLOW#
RED#

1
2
3
4
5
6

J5

FH21-6S-1DS

C8
100n

+3.3V

1
2
3
4
5
6
7
8

J3
FH21-8S-1DSA

12V SENSE

STATUS 2#
STATUS 1#

CONTROL 1
CONTROL 2

PRECHARGE

CENTRE SENSE

PCB TEMP SENSE

CONTROL SENSE
RES TEMP SENSE

DISCHARGE
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12V SENSE

1
2

J1

M5569-2

Vbb
1

GND
2

IN1
3

ST1
4

IN2
5

ST2
6

Vbb
7

Vbb
8

OUT2
9

OUT2
10

nc
11

OUT1
12

OUT1
13

Vbb
14

U4

BTS5210G

+12V-C

+12V-C

1
2

J4
M5569-2

1
2

J2
M5569-2

12V from Emergency Stop Circuit

Main Contactor

Precharge Contactor

OUT 1

OUT 2

STATUS 2#

STATUS 1#

CONTROL 1

CONTROL 2
D4
APA3010ZGC

R12
470

D3
APA3010ZGC

R6
470

R1

2.7k

+3.3V

U2A

MOCD217

U2B

MOCD217

R4
10k

+3.3V

R5

2.7k

+5V-C

+5V-C

+5V-C+12V-C

C3
100n

C4
100n

OUT
1

GND
2

GND
3

NC
4

NC
5

GND
6

GND
7

IN
8

U1

78L05

CONTROL 1

CONTROL 2
STATUS2#

STATUS1#

STATUS2#

STATUS1#

R3
10k

U5A

MOCD217

U5B

MOCD217

R8
10k

R11

1k

R9

1k

+5V-C

CONTROL 1

R7
10k

+5V-C

CONTROL 2

REF
1

IN#
2

CT
3

GND
4

RESET#
5

RESET
6

SENSE
7

VCC
8

U6

TL7712ACD
C6
100n

C7
100n

R14
10k

R13
10k

+12V-C

+12V-C+3.3V

U7A

MOCD217

R10
10k

U7B

MOCD217

IS
O
L
A
T
E
 T
O
 6
0
0
V

IS
O
L
A
T
E
 T
O
 6
0
0
V

+12V-C +12V-C

C1
680u 16V

C2
680u 16V
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1
2
3
4

J6

M5569-4

PRECHARGE

CENTRE SENSE

PCB TEMP SENSE

R27
330k

R28
100k

C14
100n

+3.3V

R29
Epcos B57861S0104F040

CONTROL SENSE

LED1 A
1

LED1 K
2

LED2 A
3

LED2 K
4

OUT2+
5

OUT2-
6

OUT1+
7

OUT1-
8

U13

PVI1050NS

LED1 A
1

LED1 K
2

LED2 A
3

LED2 K
4

OUT2+
5

OUT2-
6

OUT1+
7

OUT1-
8

U10

PVI1050NS

Q4
FCB20N60

+Vcentre

+Vcontrol

+Vcentre

+Vcontrol

R31
10M

R25
10M

DISCHARGE

Q1
BSS138

R23
10k

DISCHARGE

PRECHARGE

R24

180

R26

180
+3.3V

+3.3V

Q3
BSS138

R30
10k

R32

180

R33

180
+3.3V

+3.3V

Locate thermistor adjacent to MOSFETs

Wiring to Contactor HV terminals

To external high power resistor

Q2
FCB20N60

+Vcentre +Vcontrol

R15
10kC9

100n

R16
1M

R17
1M

R19
10kC12

100n

R21
1M

R22
1M

1
2
3
4

J7

M5569-4

RES TEMP

RES TEMP
RES TEMP SENSE

R20
330k

R18
100k

C11
100n

+3.3V

To external resistor temp sensor

D2
MUR460
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+13.8V-CAN

TXCAN
1

RXCAN
2

CLKOUT
3

TX0RTS#
4

TX1RTS#
5

NC
6

TX2RTS#
7

OSC2
8

OSC1
9

GND
10

RX1BF#
11

RX0BF#
12

INT#
13

SCK
14

NC
15

SI
16

SO
17

CS#
18

RESET#
19

Vcc
20

U11

MCP2515X/ST

C16
100n

C20
15pF

C15
15pF

+3.3V
+3.3V

CAN TX
CAN RX

+3.3V

X1

16 MHz

+13.8V-CAN

D1

MBR0530T

CAN MOSI

CAN SCLK
CAN CS#

CAN INT#

CAN MISO

CAN CLKOUT

1
2
3
4
5

J8

SACC-DSIV-M12MS-5CON-L90

+Vin
1

RC
2

-Vin
3

NC
4

-Vout
5

TRM
6

+Vout
7

U8

CC1R5-1203SR-E

+3.3V

CAN TX ISO

CAN RX ISO

C21
100n

+5V-CAN
+5V-CAN

C22
100n

+3.3V
+3.3V

IN1
2

OUT1
7

U15A

IL712-3

IN2
6

OUT2
3

U15B

IL712-3

VDD1
1

GND1
4

GND2
5

VDD2
8

U15C

IL712-3

CAN H
CAN L

+5V-CAN

Tx
1

GND
2

Vcc
3

Rx
4

Vref
5

CANL
6

CANH
7

Rs
8

U14

SN65HVD251D

CAN TX ISO
CAN RX ISO

+5V-CAN+12V-CAN

C18
100n

C17
100n

OUT
1

GND
2

GND
3

NC
4

NC
5

GND
6

GND
7

IN
8

U12

78L05

C19
100n

+5V-CAN

CAN TX

CAN RX

+12V-CAN

IS
O
L
A
T
E
 T
O
 6
0
0
V

IS
O
L
A
T
E
 T
O
 6
0
0
V

C5
10u

C13
10u


