
Tritiu
m

 Pty Ltd

5
1

 M
u
n
ro S

treet

Tel: +
6

1
 7

 3
8

7
1

 2
8

8
1

Pag
e

of
1

7

W
M

U
0
3
v1

A
B

N
:  7

5
 0

9
5

 5
0

0
 2

8
0

S
t Lu

cia  Q
LD

  4
0

6
7

A
u
stralia

Fax: +
6

1
 7

 3
7

2
0

 8
5

4
1

h
ttp

://w
w

w
.tritiu

m
.com

.au

W
M

U
 S

u
n
seeker

Jam
es K

en
n
ed

y

B
attery M

an
ag

em
en

t S
ystem

M
aster M

od
u
le

TR
ITIU

M
Vsense

T1sense
T2sense

Isense

analog
analog.sch

SWITCH2
SWITCH1

SWITCH3

RELAY1
RELAY2

IO
IO.sch

PWR OUT

power
power.sch

BATTERY TX
BATTERY RX

TELEM TX
TELEM RX

comms
comms.sch

Vsense
T1sense
T2sense

SWITCH2
SWITCH1

SWITCH3

RELAY2
RELAY1

PWR OUT

Isense

BATTERY TX
BATTERY RX

TELEM TX
TELEM RX

MOSI
MISO

CS#
SCLK

CAN INT#
CAN RESET#

micro
micro.sch

MOSI
MISO

CS#
SCLK

INT#
RESET#

CAN
CAN.sch

1
MP1

POST (M3+)

1
MP2

POST (M3+)

1
MP3

POST (M3+)

1
MP4

POST (M3+)

1
MP5

POST (M3+)

1
MP6

POST (M3+)
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M
Vsense

T1sense

T2sense

R32
330k

R30
100k

C4
100n

+3.3V

2.5V = 8.0V

2.5V ~ 65°C

R33
330k

R31
100k

C5
100n

+3.3V

2.5V ~ 65°CR9
Epcos B57861S0104F040

Isense
R46

100R

C46
10n

U20

LMV721M5

+3.3V

R106

1k 0.1%

R107

1k 0.1%

+3.3V

+Vref/2

R108

10k 0.1%

C102
100n

R109

10k 0.1%

3

1
2

4

J2

M43045V-4

R
10

0
M

M
A

02
04

 1
0k

R
98

M
M

A
02

04
 4

70
k

R
99

M
M

A
02

04
 4

70
k

+3.3V

C100
100n

+Vbatt

R45

100R

C44
10n

+3.3V

C99
1uF

U19

LMV721M5

U8

LMV721M5

+3.3V

R8
10k 0.1%

R20
10k 0.1%C15

100n

+Vref

R7

100R

C3
10n

+Vref/2

C30
100n

+3.3V
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M

R34
10k

R36
10k

+3.3V

+5V

SWITCH2

C14
100n

Q10
2N7002

R35
10k

+5V

D22
BAV99

R38
10k

R41
10k

+3.3V

SWITCH1

C16
100n

Q11
2N7002

R40
10k

+5V

D25
BAV99

SWITCH3

+5V

1
2

J7

M43045V-2

1
2

J8

M43045V-2

R42
10k

R44
10k

+3.3V

C18
100n

Q12
2N7002

R43
10k

+5V

CC

K
K

A
A

D28
BAV99

+5V

1
2

J9

M43045V-2

D16
LTST-C930KGKT

D17
LTST-C930KGKT

D18
LTST-C930KGKT

RLY1A
RELAY-G5V

RLY1B
RELAY-G5V

+5V

D5
MCL4148

Q1
BSS138

R10
10k

RELAY1

3

1
2

4

J3

M43045V-4

RLY2A
RELAY-G5V

RLY2B
RELAY-G5V

+5V

D6
MCL4148

Q2
BSS138

R11
10k

RELAY2

3

1
2

4

J4

M43045V-4
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Pow
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TR
ITIU

M

BP 1

S
2

S
3

EN/UV 4

D
5

S
7

S
8

U3

TNY264G C7
100n

R12
10k

C13
100u 25V

D7
MCL4148

D9
GF1J

C8
RE3-450V2R2M

D10

SS14

D11
BZX84-C3V9

R18
56

R19
680

C10
6.3ZL1000M10X12.5

C12
6.3ZL1000M10X12.5

L1

B82476-47uH

+5V+Vbatt

D8
BZG03-C180

R17
680k

R15
680k

U4

TLP181

C11
6.3ZL1000M10X12.5

Battery connection must be externally fused

44

33

1 1

8 8

55

66

TR1
EFD15

C29
10u 6.3VC17

100n
C19
100n

Vin1

G
N

D
2

Vout 3

U1
LP2950CDT-3.3+5V +3.3V

B1
CR2032

D27

BAT54C

+3.0V

C32
10u 6.3V

+5V-SWITCHEDQ3
MTD20P03HDL

R16
100k

Q4
FDV301N

R24
10k

PWR OUT

+5V

1
2

J12

M43045V-2
D19
SMCJ5.0A

R37

0

100T
38 AWG

6T
24 AWG Bifiliar

12T
38 AWG

0.12mm total gap
(Shim to 0.06mm)
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M

+5V-SWITCHED

B CAN H

B CAN L

B CAN H
B CAN L

+3.3V

1
2
3
4
5
6
7
8
9
10

J6

IDC10

Tx 1

GND 2

Vcc 3

Rx 4

Vref5

CANL6 CANH7

Rs8

U5

SN65HVD234D

R13

10k

BATTERY TX
BATTERY RX

T CAN H
T CAN L

T CAN H
T CAN L

+3.3V

Tx 1

GND 2

Vcc 3

Rx 4

Vref5

CANL6 CANH7

Rs8

U6

SN65HVD234D

R14

10k

TELEM TX
TELEM RX

3

1
2

4

J5

M43045V-4

+3.3V

C9
100n

+3.3V

C28
100n

+3.3V

R28

120

B CAN H B CAN L R29

120

T CAN H T CAN L

+3.3V

Pin 5 (Enable) tied high
 using external wire (PCB
 modification required)

+3.3V

Pin 5 (Enable) tied high
 using external wire (PCB
 modification required)
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M
icrocon

troller &
 S

u
p

p
ort

TR
ITIU

M
RESET#

+3.0V

+3.0V

JTAG TCK
JTAG TMS
JTAG TDI
JTAG TDO

C1
100n

+3.0V

C2
100n

C6
10u

+Vref
1
2
3
4
5
6
7
8

J1

4+4

+3.3V

JTAG TCK
JTAG TMS
JTAG TDI
JTAG TDO
RESET#

R3

330
+3.3VGREEN#

R2
10k

RESET#

+3.0V

RESET#

Vcc3

GND2

RESET# 1

U2
XC61F

+3.0V

R4

330
+3.3VYELLOW#

D2

LTST-C930KYKT

D1

LTST-C930KGKT

SW1

B3S1000

SWITCH4#

R1
10k

+3.3V

GREEN#

RED1#

SWITCH4#

Vsense
T1sense
T2sense

R5

330
+3.3VRED1#

D3

LTST-C930KRKT

R6

330
+3.3VRED2#

D4

LTST-C930KRKT

RED2#
RED3#

DVcc1

P6.3/A32

P6.4/A43

P6.5/A54

P6.6/A65

P6.7/A76

Vref+7

XIN8

XOUT/TCLK9

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/UTXD1 34

P3.7/URXD1 35

P4.0/TB0 36

P4.1/TB1 37

P4.2/TB2 38

P4.3/TB3 39

P4.4/TB4 40

P4.5/TB5 41

P4.6/TB6 42

P4.7/TBCLK 43

P5.0/STE1 44

P5.1/SIMO1 45

P5.2/SOMI1 46

P5.3/UCLK1 47

P5.4/MCLK 48

P5.5/SMCLK 49

P5.6/ACLK 50

P5.7/TBoutH 51

XT2OUT52 XT2IN53

TDO/TDI54

TDI55

TMS56

TCK57

RST#/NMI58

P6.0/A059

P6.1/A160

P6.2/A261

AVss62

DVss63

AVcc64

U7

MSP430F14XIPM

R21

330
+3.3VRED3#

R22

330
+3.3VRED4#

D13

LTST-C930KRKT

D12

LTST-C930KRKT

R23

330
+3.3VRED5#

D14

LTST-C930KRKT

R25

330
+3.3VRED6#

D15

LTST-C930KRKT

YELLOW#

RED4#
RED5#
RED6#

X2

QSMC-206 32kHz

X1
CSTCC 3.68 MHz

R49

1k
+3.3V SW2

B3S1000

SWITCH2
SWITCH1

SWITCH3

RELAY2
RELAY1

PWR OUT

Isense
+Vref/2

BATTERY TX
BATTERY RX

TELEM TX
TELEM RX

MOSI
MISO

CS#

SCLK

CAN INT#
CAN RESET#
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 Isolated

 I/O

TR
ITIU

M

C27
100n

+5V-ISO

1
2
3
4
5

J10

SACC-DSI-M12MS-5CON-L180

1
2
3
4
5

J11

SACC-DSI-M12FS-5CON-L180

CAN TX ISO

CAN RX ISO

C26
100n

+5V-ISO+5V-ISO

C25
100n

+3.3V +3.3V

+12V-ISO

IN12 OUT1 7
U10A

IL712-3

IN2 6OUT23
U10B

IL712-3

VDD11

GND14 GND2 5

VDD2 8
U10C

IL712-3

CAN H
CAN L

+5V-ISO

CAN H
CAN L

Tx1

GND2

Vcc3

Rx4

Vref 5

CANL 6CANH 7

Rs 8

U11

SN65HVD251D

R27

0

CAN TX ISO
CAN RX ISO

+5V-ISO+12V-ISO

Vout 1

GND 2

GND 3

NC 4NC5

GND6 GND7

Vin8
U12

MC78L05ACD

C20
100n

C21
100n

CAN H
CAN L

+12V-ISO

MOSI
MISO

CS#
SCLK

INT#
RESET#

C22
100n

C24
10pF

C23
10pF

+3.3V

CAN TX

CAN RX

TXCAN 1

RXCAN 2

CLKOUT3

TX0RTS#4

TX1RTS#5 NC 6

TX2RTS#7

OSC2 8OSC1 9

GND 10

RX1BF#11 RX0BF#12

INT#13

SCK14

NC 15

SI16

SO17

CS#18

RESET#19

Vcc 20

U9

MCP2515X/ST

R26
10k

+3.3V

+3.3V

CAN TX
CAN RX

X3 16 MHz

T1 T2

+5V-ISO

Pin 5 (Enable) tied high
 using external wire (PCB
 modification required)


