
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

M1-

M3-

M4+

M4-

AN3
AN4
AN5
AN6

GPIO8

GPIO11
GPIO10
GPIO9

GPIO12

AN7

M2-

M3+

M2+

R1vcc

R2vcc

R4vcc

R3vcc
R4index

Current_enable

R4flg

GP0

R2flg

AS0

AS1

GPIO7

AD0

AD4

R4shield

R3shield

AS2

WR

R4enable

AD2

GPIO2

R1flg

GP6

AD7

RD

AD6

R3flg

R4data

INT

AS

GP4

GP7

AD3

Motor_Power

R4clk

M1+

GP1

M
C

LK

MCLK
SMCLK

A
C

LK
S

M
C

LK

ACLK

GPIO0

GP2

R1data

GPIO4

R1clk

GPIO3

GPIO6
GPIO5

GP3

GPIO1

R3enable

AD5

AD1

GP5

R2enable

Motor_current_3

R2flg

Motor_Power_n

R2enable

GPIO7

Motor4_Phase_B_LIN

Motor3_Phase_A_LIN

Motor3_Phase_A_LIN

R1index

Motor4_Phase_B_LIN

R1clkMotor2_Phase_B_LIN

AS0

Motor1_Phase_A_LIN

Motor_current_1

Motor1_Phase_A_LIN

Motor4_Phase_B_HIN

RD

AD4

R2flg

Motor1_Phase_A_HIN

R4index

R1flg

R3enable

Motor_current_1

R1flg

Current_enable

R3index

GP6

Motor4_Phase_B_HIN

Motor2_Phase_B_HIN

R1enable

Motor_current_2

R1data

Motor1_Phase_B_HIN

R3data

Motor2_Phase_B_HIN Motor1_Phase_B_HIN

Motor2_Phase_A_HIN

Motor2_Phase_B_LIN

AD3
AD2

Motor_current_4

Motor_Power_n

Motor3_Phase_A_HIN

Motor_current_4

Motor_current_2

R3flg

AS

R2index

R4enable
R4flg

R1index

GP2

Motor3_Phase_B_LIN

Motor3_Phase_B_LIN

WR

Motor2_Phase_A_LIN

AD0

Motor_current_3 R4data

Motor1_Phase_B_LIN

Motor1_Phase_B_LIN

Motor_Power

GP0

R2data

GPIO6

Motor3_Phase_B_HIN

Motor4_Phase_A_HIN

AS1

R2clk

R4clk

Motor3_Phase_A_HIN

AD5

R1enable

GPIO10

Motor2_Phase_A_LIN

Motor4_Phase_A_LIN

GP3

Motor3_Phase_B_HIN

R2data

GP4

R3index

GPIO4

Motor4_Phase_A_LIN

AS2

GPIO8
GPIO9

R3clk

Motor_Power_n

GPIO12

AD7

GPIO5

R2clk

GP7

Motor4_Phase_A_HIN

AD1

Motor2_Phase_A_HIN

R3flg

GPIO3

R3data

Motor_Power_n
GP1

Motor_Power_n

R4flg

R3clk

R2index

INT

GPIO11

AD6

GP5

X
C

R
_T

M
S

X
C

R
_T

C
K

X
C

R
_T

D
O

X
C

R
_T

D
I

Motor1_Phase_A_HIN

Sel2
Sel1
Sel0

Sel2
Sel1
Sel0

R4data
R3data
R2data
R1data

GND_SIGNAL

+5V

3.3v

GND_SIGNAL

Vbat

GND_SIGNAL

+5V

GND_SIGNAL

GND_SIGNAL

3.3v

GND_SIGNAL

3.3v

GND_SIGNAL

Vpwr

GND_PWR

Vbat

GND_PWR

+5V3.3v

GND_SIGNAL

Vpwr

Vpwr

Vpwr

GND_SIGNAL

GND_PWR

Vpwr

Vpwr

Vpwr

GND_SIGNAL

GND_PWR

Vpwr

Vpwr

Vpwr

GND_SIGNAL

GND_PWR

Vpwr

Vpwr

Vpwr

GND_SIGNAL

GND_PWR

GND_PWR GND_PWR

GND_SIGNAL

Vbat

Vpwr

+5V

+5V

GND_SIGNAL

GND_SIGNAL

GND_SIGNAL

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR GND_PWR

GND_PWR

3.3v

3.3V

GND_SIGNAL

3.3v

3.3v

GND_SIGNAL

3.3V

GND_SIGNAL

GND_SIGNAL

GND_SIGNAL

GND_SIGNAL

3.3V

GND_SIGNAL

3.3V

GND_SIGNAL

GND_SIGNAL

Vpwr

Vpwr

Vpwr

Vpwr

GND_SIGNAL

PhaseB_High_6PAGES = 2

PhaseB_Low_4PAGES = 2

PhaseB_High_5PAGES = 2

PhaseB_High_2PAGES = 2

PhaseB_Low_6PAGES = 2

PhaseB_Low_5PAGES = 2

PhaseB_High_7PAGES = 2

PhaseB_High_3PAGES = 2

PhaseA_High_5PAGES = 2

PhaseA_High_1PAGES = 2

PhaseA_High_8PAGES = 2

PhaseA_High_3PAGES = 2

PhaseB_High_4PAGES = 2

PhaseB_High_8PAGES = 2

PhaseA_High_7PAGES = 2

PhaseB_Low_2PAGES = 2

PhaseB_Low_1PAGES = 2

PhaseA_High_4PAGES = 2

PhaseB_High_1PAGES = 2

PhaseB_Low_3PAGES = 2

PhaseA_High_6PAGES = 2

PhaseB_Low_7PAGES = 2
PhaseB_Low_8 PAGES = 2

PhaseA_Low_1PAGES = 2

PhaseA_Low_2PAGES = 2

PhaseA_Low_3PAGES = 2

PhaseA_Low_5PAGES = 2

PhaseA_Low_6PAGES = 2

PhaseA_Low_7PAGES = 2

PhaseA_Low_8PAGES = 2

Heater_Control PAGES = 2
TEC_Control PAGES = 2

PhaseA_Low_4PAGES = 2

PhaseA_High_2PAGES = 2

Size

Number

Rev

Date: Sheet of

MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
7700 SANDHOLDT ROAD
MOSS LANDING, CA 95039

Title

Engineer FilenameLayout

(831) 775-1700  www.mbari.org
Copyright MBARI 2000

<Doc>

0.0.0E
1 3Thursday, May 28, 2009

Dwarf Rotary Valve
Scott Jensen Rvalve_REV_0_0_0<Layout Eng.>Size

Number

Rev

Date: Sheet of

MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
7700 SANDHOLDT ROAD
MOSS LANDING, CA 95039

Title

Engineer FilenameLayout

(831) 775-1700  www.mbari.org
Copyright MBARI 2000

<Doc>

0.0.0E
1 3Thursday, May 28, 2009

Dwarf Rotary Valve
Scott Jensen Rvalve_REV_0_0_0<Layout Eng.>Size

Number

Rev

Date: Sheet of

MONTEREY BAY AQUARIUM RESEARCH INSTITUTE
7700 SANDHOLDT ROAD
MOSS LANDING, CA 95039

Title

Engineer FilenameLayout

(831) 775-1700  www.mbari.org
Copyright MBARI 2000

<Doc>

0.0.0E
1 3Thursday, May 28, 2009

Dwarf Rotary Valve
Scott Jensen Rvalve_REV_0_0_0<Layout Eng.>

Located near U1,7,10,17

Capacitors
located across U5

Capacitor Located near JP1

Located near power switches
U2,3,8,9,11,12,17,18

Located near J2

Motor 1

Motor 2

Encoder 1

Encoder 2

Bypass capacitors Located around U4 Capacitor Located near JP1

Capacitors
located across
bridge drivers

Vout = I/R*20

Vmax = .15V

Vout = I/R*20

Vmax = .15V

Vout = I/R*20

Vmax = .15V

Vout = I/R*20

Vmax = .15V

UndefinedUndefined

Motor 4

Undefined

Encoder 4

Encoder 3

Undefined

Motor 3

C26
0.1uF

C0805C104K5RACTU

C26
0.1uF

C0805C104K5RACTU

C4
0.1uFC0805C104K5RACTU
C4
0.1uFC0805C104K5RACTU

C8
470nF

12062R474K7BB0

C8
470nF

12062R474K7BB0

C44
0.1uF

C0805C104K5RACTU
C44
0.1uF

C0805C104K5RACTU

RP1

10K

EXB-E10C103J

RP1

10K

EXB-E10C103J

2

3

4

5

6

7

8

9

10

1

F2
-

RUE110

F2
-

RUE110

C7
0.1uFC0805C104K5RACTU
C7
0.1uFC0805C104K5RACTU

F3
-

RUE110

F3
-

RUE110

+ C9
560uF
EEUFC1E561

+ C9
560uF
EEUFC1E561

C34
0.1uF

C0805C104K5RACTU

C34
0.1uF

C0805C104K5RACTU

Q1B
-

IRF7313
Q1B
-

IRF7313
4

3
6 5

C38
0.1uF

C0805C104K5RACTU

C38
0.1uF

C0805C104K5RACTU

D4

-

D4

-

1

3
2

Q9B
-

IRF7313
Q9B
-

IRF7313
4

3
6 5

C40
0.1uF

C0805C104K5RACTU

C40
0.1uF

C0805C104K5RACTU

C28
0.1uF

C0805C104K5RACTU

C28
0.1uF

C0805C104K5RACTU

R52 100
9C06031A1000FKRFT

R52 100
9C06031A1000FKRFT

C24
0.1uF

C0805C104K5RACTU

C24
0.1uF

C0805C104K5RACTU

Q2A
-

IRF7313
Q2A
-

IRF7313
2

1
8 7

Q10A
-

IRF7313
Q10A
-

IRF7313
2

1
8 7

Q6
-

IRF7424

Q6
-

IRF7424

1 2 3

8 7 6 5

4

C15
0.1uF

C0805C104K5RACTU

C15
0.1uF

C0805C104K5RACTU

Q2B
-

IRF7313
Q2B
-

IRF7313
4

3
6 5

C6
470nF

12062R474K7BB0

C6
470nF

12062R474K7BB0

U22
RCnetwork
U22
RCnetwork

Com11

Com26

R
1

10
R

2
9

R
3

8
R

4
7

C
1

2
C

2
3

C
3

4
C

4
5

Q10B
-

IRF7313
Q10B
-

IRF7313
4

3
6 5

C11
470nF

12062R474K7BB0

C11
470nF

12062R474K7BB0

J4

JUMPER3

J4

JUMPER3

1 2
3 4
5 6

J1

-
103167-7

J1

-
103167-7

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

U9

-

IR2103S

U9

-

IR2103S

Vc
c

1

HIN2

LIN3

C
O

M
4

LO 5

Vs 6HO 7Vb 8

U1 -

MAX4372TESA

U1 -

MAX4372TESA

VC
C

1

N
C

2
2

G
N

D
3

OUT4

N
C

5
5

RS- 6N
C

7
7

RS+ 8

Q11

ZX
M

61
P

03
FT

A Q11

ZX
M

61
P

03
FT

A 1

2

3

L1 4.7uH

DS1351-4R7M

L1 4.7uH

DS1351-4R7M

U12

-

IR2103S

U12

-

IR2103S

Vc
c

1

HIN2

LIN3

C
O

M
4

LO 5

Vs 6HO 7Vb 8

U16 -

MAX4372TESA

U16 -

MAX4372TESA

VC
C

1

N
C

2
2

G
N

D
3

OUT4

N
C

5
5

RS- 6N
C

7
7

RS+ 8

R1

100K

9C06031A1003FKRFT
R1

100K

9C06031A1003FKRFT

Q3A
-

IRF7313
Q3A
-

IRF7313
2

1
8 7

+ C31
10uF

T494C106K025AS

+ C31
10uF

T494C106K025AS

C39
0.1uF

C0805C104K5RACTU

C39
0.1uF

C0805C104K5RACTU

U4

-

U4

-

F2_M2 96

N
C

1
10

8

N
C

2
10

9

F1_M16 91F1_M13 92F1_M5 93F1_M1 94

F2_M16 103
F2_M15 102
F2_M14 101
F2_M13 100

F2_M5 99
F2_M4 98
F2_M3 97

F4_M4 110
F4_M3 107
F4_M2 106
F4_M1 104

F3_M16 87F3_M14 88F3_M5 89F3_M4 90

F5_14 83F5_M5 84

TC
K

86

F4_M16 116

F4_M15 114
F4_M14 113
F4_M13 112

F4_M5 111

F7_M2 79F7_M1 80

F6_M1669 F6_M1568 F6_M167

F5_M16 81F5_M15 82

F8_M16 74
F8_M3 72
F8_M2 71
F8_M1 70

F7_M15 75F7_M4 77F7_M3 78

F10_M16 134
F10_M15 133

F10_M4 132

TD
I

13
1

F9_M5 120

TD
O

12
1

F9_M1 122

F12_M3 138
F12_M4 137

F12_M13 136

F13_M161
F13_M362
F13_M463
F13_M1465

F14_M247 F14_M346 F14_M1345 F14_M1444 F14_M1643

F15_M360 F15_M556 F15_M1355 F15_M1654

F16_M248
F16_M449
F16_M1653

F17_M36 F17_M45 F17_M54 F17_M152 F17_M161

F18_M17
F18_M28
F18_M39
F18_M410
F18_M1511
F18_M1612

F19_M2 143
F19_M4 142
F19_M5 141

F19_M15 140

F20_M114

F21_M342 F21_M441

F21_M1538 F21_M1637

F22_M119
F22_M320
F22_M421

TM
S

22

F22_M1323
F22_M1625

F23_M136 F23_M1435

F24_M126
F24_M227
F24_M328
F24_M429
F24_M530
F24_M1331
F24_M1432
F24_M1634

F20_M415
F20_M1416
F20_M1618

F21_M1439
F21_M1340

G
N

D
1

52
G

N
D

2
57

G
N

D
3

12
4

G
N

D
4

12
9

G
N

D
5

3
G

N
D

6
17

G
N

D
7

13
G

N
D

8
59

G
N

D
9

64
G

N
D

10
85

G
N

D
11

10
5

G
N

D
12

13
5

VC
C

1
51

VC
C

2
58

VC
C

3
12

3
VC

C
4

13
0

VC
C

5
24

VC
C

6
50

VC
C

7
73

VC
C

8
76

VC
C

9
95

VC
C

10
11

5
VC

C
11

14
4

F12_M1 139

F11_M16 119
F11_M15 118

F11_M5 117

F13_M1666

C
LK

0
12

8
C

LK
1

12
7

C
LK

2
12

6
C

LK
3

12
5

PE
33

C41
0.1uF

C0805C104K5RACTU

C41
0.1uF

C0805C104K5RACTU

R10

100K

9C06031A1003FKRFT
R10

100K

9C06031A1003FKRFT

Q5A
-

IRF7313
Q5A
-

IRF7313
2

1
8 7

C35
0.1uF

C0805C104K5RACTU

C35
0.1uF

C0805C104K5RACTU

U8

-

IR2103S

U8

-

IR2103S

Vc
c

1

HIN2

LIN3

C
O

M
4

LO 5

Vs 6HO 7Vb 8

U11

-

IR2103S

U11

-

IR2103S

Vc
c

1

HIN2

LIN3

C
O

M
4

LO 5

Vs 6HO 7Vb 8

C29
0.1uF

C0805C104K5RACTU

C29
0.1uF

C0805C104K5RACTU

C2
470nF

12062R474K7BB0

C2
470nF

12062R474K7BB0

D2

-

D2

-

1

3
2

C1
0.1uFC0805C104K5RACTU
C1
0.1uFC0805C104K5RACTU

C13
470nF

12062R474K7BB0

C13
470nF

12062R474K7BB0

F1
-

RUE110

F1
-

RUE110

C12
0.1uFC0805C104K5RACTU
C12
0.1uFC0805C104K5RACTU

D1

-

D1

-

1

3
2

F4
-

RUE110

F4
-

RUE110

R4
0.15

-

R4
0.15

-

R83
10K
CRCW0603-103JRT1

R83
10K
CRCW0603-103JRT1

R8
0.15

-

R8
0.15

-

U5

-

TPS2044D

U5

-

TPS2044D G
N

D
1

1

IN1 2

EN1 3

EN2 4

G
N

D
2

5

IN2 6

EN3 7

EN4 8
OC4 9

OUT410 OUT311

OC3 12

OC2 13

OUT214 OUT115

OC1 16

R51100
9C06031A1000FKRFT

R51100
9C06031A1000FKRFT

C16

0.1uF
C0805C104K5RACTU

C16

0.1uF
C0805C104K5RACTU

Q7A
-

IRF7530

Q7A
-

IRF7530

1

2

8 7

C25
0.1uF

C0805C104K5RACTU

C25
0.1uF

C0805C104K5RACTU

C36
0.1uF

C0805C104K5RACTU

C36
0.1uF

C0805C104K5RACTU

J2
-

87332-1420

J2
-

87332-1420

2 4 6 8 10 12 14

1 3 5 7 9 11 13

D3

-

D3

-

1

3
2

Q3B
-

IRF7313
Q3B
-

IRF7313
4

3
6 5

C42
0.1uF

C0805C104K5RACTU

C42
0.1uF

C0805C104K5RACTU

R9
100K 9C06031A1003FKRFT
R9

100K 9C06031A1003FKRFT

Q5B
-

IRF7313
Q5B
-

IRF7313
4

3
6 5

C30
0.1uF

C0805C104K5RACTU

C30
0.1uF

C0805C104K5RACTU

+ C33
10uF

T494C106K025AS

+ C33
10uF

T494C106K025AS

J3

-
103167-7

J3

-
103167-7

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

C3
470nF

12062R474K7BB0

C3
470nF

12062R474K7BB0

C32
470nF

12062R474K7BB0

C32
470nF

12062R474K7BB0

U3

-

IR2103S

U3

-

IR2103S

Vc
c

1

HIN2

LIN3

C
O

M
4

LO 5

Vs 6HO 7Vb 8

R50 100
9C06031A1000FKRFTR50 100
9C06031A1000FKRFT

Q4A
-

IRF7313
Q4A
-

IRF7313
2

1
8 7

U18

-

IR2103S

U18

-

IR2103S

Vc
c

1

HIN2

LIN3

C
O

M
4

LO 5

Vs 6HO 7Vb 8

U15

-
MM74HCT541MTC

U15

-
MM74HCT541MTC

OE11

A12
A23
A34
A45
A56
A67
A78
A89

Y1 18
Y2 17
Y3 16
Y4 15
Y5 14
Y6 13
Y7 12
Y8 11

G
N

D
10

VC
C

20

OE219

C23
0.1uF

C0805C104K5RACTU

C23
0.1uF

C0805C104K5RACTU

Q8A
-

IRF7313
Q8A
-

IRF7313
2

1
8 7

Q4B
-

IRF7313
Q4B
-

IRF7313
4

3
6 5

+ C10
100uF

EEUFC1E101S

+ C10
100uF

EEUFC1E101S

Q1A
-

IRF7313
Q1A
-

IRF7313
2

1
8 7

C27
0.1uF

C0805C104K5RACTU

C27
0.1uF

C0805C104K5RACTU

Q8B
-

IRF7313
Q8B
-

IRF7313
4

3
6 5

R17

100K
9C06031A1003FKRFT

R17

100K
9C06031A1003FKRFT

Q9A
-

IRF7313
Q9A
-

IRF7313
2

1
8 7

U2

-

IR2103S

U2

-

IR2103S

Vc
c

1

HIN2

LIN3

C
O

M
4

LO 5

Vs 6HO 7Vb 8

R5
100K

9C06031A1003FKRFT

R5
100K

9C06031A1003FKRFT

U7 -

MAX4372TESA

U7 -

MAX4372TESA

VC
C

1

N
C

2
2

G
N

D
3

OUT4

N
C

5
5

RS- 6N
C

7
7

RS+ 8

C37
0.1uF

C0805C104K5RACTU

C37
0.1uF

C0805C104K5RACTU

U17

-

IR2103S

U17

-

IR2103S

Vc
c

1

HIN2

LIN3

C
O

M
4

LO 5

Vs 6HO 7Vb 8

U10 -

MAX4372TESA

U10 -

MAX4372TESA

VC
C

1

N
C

2
2

G
N

D
3

OUT4

N
C

5
5

RS- 6N
C

7
7

RS+ 8

C43
0.1uF

C0805C104K5RACTU

C43
0.1uF

C0805C104K5RACTU

R49 100
9C06031A1000FKRFT

R49 100
9C06031A1000FKRFT

R6

100K
9C06031A1003FKRFT

R6

100K
9C06031A1003FKRFT

R3

100K

9C06031A1003FKRFT
R3

100K

9C06031A1003FKRFT

C14
0.1uF

C0805C104K5RACTU

C14
0.1uF

C0805C104K5RACTU

R7

100K

9C06031A1003FKRFT
R7

100K

9C06031A1003FKRFT

U6

-
MM74HCT541MTC

U6

-
MM74HCT541MTC

OE11

A12
A23
A34
A45
A56
A67
A78
A89

Y1 18
Y2 17
Y3 16
Y4 15
Y5 14
Y6 13
Y7 12
Y8 11

G
N

D
10

VC
C

20

OE219

JP1

-

ESQ-125-49-G-D

JP1

-

ESQ-125-49-G-D

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

R2
0.15

-

R2
0.15

-

U14

-

MM74HC4051MTC

U14

-

MM74HC4051MTC

INH 6

G
N

D
8

VDD 16
VEE 7

O/I3

A 11
B 10
C 9

I/O0 13
I/O1 14
I/O2 15
I/O3 12
I/O4 1
I/O5 5
I/O6 2
I/O7 4

R11
0.15

-

R11
0.15

-

C5
470nF

12062R474K7BB0

C5
470nF

12062R474K7BB0



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Title

Size Document Number Rev

Date: Sheet of

<Doc> <RevCode>

<Title>

E

2 3Thursday, May 28, 2009

Title

Size Document Number Rev

Date: Sheet of

<Doc> <RevCode>

<Title>

E

2 3Thursday, May 28, 2009

Title

Size Document Number Rev

Date: Sheet of

<Doc> <RevCode>

<Title>

E

2 3Thursday, May 28, 2009



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Valve_PhaseA_3

PhaseA_High_3

Valve_PhaseA_1

PhaseA_High_4

Valve_PhaseB_1
Valve_PhaseA_3
Valve_PhaseB_3
Valve_PhaseA_5
Valve_PhaseB_5
Valve_PhaseA_7
Valve_PhaseB_7

PhaseA_High_5
PhaseA_High_6
PhaseA_High_7

Valve_PhaseB_7

PhaseB_High_2

Valve_PhaseA_7

PhaseB_High_5

PhaseB_High_3
PhaseB_High_4

PhaseB_High_6

PhaseB_High_1
PhaseA_High_8

PhaseB_Low_7
PhaseB_Low_8

PhaseA_Low_2

PhaseB_Low_5

PhaseA_Low_1

PhaseA_Low_3

PhaseB_Low_6

PhaseB_Low_1

Heater_Control

PhaseB_Low_2

PhaseB_Low_4

PhaseB_High_7
PhaseB_High_8

PhaseA_Low_6

TEC_Control

PhaseA_Low_7
PhaseA_Low_8

PhaseA_Low_5
PhaseA_Low_4

Valve_PhaseB_2
Valve_PhaseA_2
Valve_PhaseB_4
Valve_PhaseA_4
Valve_PhaseB_6
Valve_PhaseA_6

Valve_PhaseB_6

Valve_PhaseA_6

Valve_PhaseB_5

Valve_PhaseA_5

Valve_PhaseB_2

Valve_PhaseA_2

Valve_PhaseB_1

Valve_PhaseA_1

Valve_PhaseB_4

TEC_Control

Heater_Control

PhaseA_High_1

Valve_PhaseA_4

Valve_PhaseB_3

PhaseA_High_2

Valve_PhaseB_8

Valve_PhaseB_8
Valve_PhaseA_8

Valve_PhaseA_8

PhaseB_High_8

PhaseB_Low_8

PhaseA_High_8

PhaseA_Low_8

PhaseB_High_7

PhaseB_Low_7

PhaseA_High_7

PhaseA_Low_7

PhaseB_High_6

PhaseB_Low_6

PhaseA_High_6

PhaseA_Low_6

PhaseB_High_5

PhaseB_Low_5

PhaseA_High_5

PhaseA_Low_5

PhaseA_High_1

PhaseA_Low_1

PhaseB_High_1

PhaseB_Low_1

PhaseA_High_2

PhaseA_Low_2

PhaseB_High_2

PhaseB_Low_2

PhaseA_High_3

PhaseA_Low_3

PhaseB_Low_3

PhaseB_High_3

PhaseB_Low_3

PhaseA_High_4

PhaseA_Low_4

PhaseB_High_4

PhaseB_Low_4

GND_SIGNAL

Vbat

Vbat

GND_PWR

GND_PWR

GND_PWR
GND_PWR

GND_PWR

GND_PWR

GND_PWR
GND_PWR

Vbat

Vbat

Vbat

Vbat

Vbat

Vbat

GND_PWR

GND_PWR

GND_PWR
GND_PWR

GND_PWR

GND_PWR

GND_PWR
GND_PWR

Vbat

Vbat

Vbat

Vbat

Vbat

Vbat

GND_PWR

GND_PWR

GND_PWR
GND_PWR

GND_PWR

GND_PWR

GND_PWR
GND_PWR

Vbat

Vbat

GND_PWR

GND_PWR

GND_PWR
GND_PWR

GND_SIGNAL

GND_PWR

GND_PWR

GND_PWR
GND_PWR

+5V

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

GND_PWR

PhaseA_High_1PAGES = 1
PhaseA_High_2PAGES = 1
PhaseA_High_3PAGES = 1
PhaseA_High_4PAGES = 1
PhaseA_High_5PAGES = 1
PhaseA_High_6PAGES = 1
PhaseA_High_7PAGES = 1

PhaseA_High_8PAGES = 1
PhaseB_High_1PAGES = 1
PhaseB_High_2PAGES = 1
PhaseB_High_3PAGES = 1
PhaseB_High_4PAGES = 1
PhaseB_High_5PAGES = 1
PhaseB_High_6PAGES = 1

PhaseB_High_7PAGES = 1
PhaseB_High_8PAGES = 1

PhaseB_Low_2PAGES = 1

PhaseB_Low_4PAGES = 1

PhaseB_Low_5PAGES = 1
PhaseB_Low_6PAGES = 1
PhaseB_Low_7PAGES = 1
PhaseB_Low_8PAGES = 1
PhaseA_Low_1PAGES = 1
PhaseA_Low_2PAGES = 1
PhaseA_Low_3PAGES = 1

PhaseA_Low_4PAGES = 1
PhaseA_Low_5PAGES = 1
PhaseA_Low_6PAGES = 1
PhaseA_Low_7PAGES = 1
PhaseA_Low_8PAGES = 1
Heater_ControlPAGES = 1
TEC_ControlPAGES = 1

PhaseB_Low_1PAGES = 1

PhaseB_Low_3PAGES = 1

Title

Size Document Number Rev

Date: Sheet of

<Doc> <RevCode>

<Title>

E

3 3Thursday, May 28, 2009

Title

Size Document Number Rev

Date: Sheet of

<Doc> <RevCode>

<Title>

E

3 3Thursday, May 28, 2009

Title

Size Document Number Rev

Date: Sheet of

<Doc> <RevCode>

<Title>

E

3 3Thursday, May 28, 2009

Valve 1 Valve 2

Valve 3 Valve 4

Valve 5 Valve 6

Valve 7

Valve 8
to Heater/TEC Driver

A
B

A
B

A
B

A
B

B
A

B
A

B
A

A
B

R60
8.2K
R60
8.2K

R401K R401K

R65
8.2K
R65
8.2K

R29
8.2K
R29
8.2K

Q32B
-
Q32B
-

3

4

56

Q18A
-
Q18A
-

1

2

8 7

Q25A
-
Q25A
-

1

2

87

Q22B
-
Q22B
-

3

4

56

F10

2.0A
3951200044

F10

2.0A
3951200044

R70
8.2K
R70
8.2K

Q15A
-
Q15A
-

1

2

8 7

R381K R381K

R75
8.2K
R75
8.2K

Q14A
-
Q14A
-

1

2

87

Q23B
-
Q23B
-

3

4

56

Q17A
-
Q17A
-

1

2

87

R461K R461K

R201K R201K

Q18B
-
Q18B
-

3

4

6 5

R281K R281K

R181K R181K

R34
1K
R34
1K

R80
8.2K
R80
8.2K

R481K R481K

R30 33R30 33

R56
8.2K
R56
8.2K

Q16A
-
Q16A
-

1

2

87

Q13A
-
Q13A
-

1

2

87

R61
8.2K
R61
8.2K

Q24A
-
Q24A
-

1

2

8 7

F8

2.0A
3951200044

F8

2.0A
3951200044

Q32A
-
Q32A
-

1

2

87

R66
8.2K
R66
8.2K

R71
8.2K
R71
8.2K

Q24B
-
Q24B
-

3

4

6 5

C49
TBD
C49
TBD

F5

2.0A
3951200044

F5

2.0A
3951200044

R261K R261K

Q29A
-
Q29A
-

1

2

87

R76
8.2K
R76
8.2K

R81
8.2K
R81
8.2K

Q31A
-
Q31A
-

1

2

87

D108.2V D108.2V

1 3
2

R57
8.2K
R57
8.2K

F6

2.0A
3951200044

F6

2.0A
3951200044

D98.2V D98.2V

1 3
2

Q30A
-
Q30A
-

1

2

8 7

R23
1K
R23
1K

R41
1K
R41
1K

D158.2V D158.2V

1 3
2

R35

1K

R35

1K

D118.2V D118.2V

1 3
2

D168.2V D168.2V

1 3
2

Q26A
-
Q26A
-

1

2

87

R27
1K
R27
1K

Q19A
-
Q19A
-

1

2

87

R62
8.2K
R62
8.2K

Q20A
-
Q20A
-

1

2

87

Q30B
-
Q30B
-

3

4

6 5

R67
8.2K
R67
8.2K

R43
1K
R43
1K

R21
1K
R21
1K

F7

2.0A
3951200044

F7

2.0A
3951200044

R47
1K
R47
1K

D128.2V D128.2V

1 3
2

R45
1K
R45
1K

R72
8.2K
R72
8.2K

D138.2V D138.2V

1 3
2

R77
8.2K
R77
8.2K

R53
8.2K
R53
8.2K

Q33B
-
Q33B
-

3

4

6 5

Q12A
-
Q12A
-

1

2

8 7

R32
1K
R32
1K

J5

-
103167-7

J5

-
103167-7

1
3
5
7
9
11
13
15
17
19

2
4
6
8

10
12
14
16
18
20

Q35A
-
Q35A
-

1

2

87

C50
TBD
C50
TBD

R82
8.2K
R82
8.2K

Q31B
-
Q31B
-

3

4

56

R58
8.2K
R58
8.2K

R31 33R31 33

R63
8.2K
R63
8.2K

Q33A
-
Q33A
-

1

2

8 7

R14
1K
R14
1K

R25
1K
R25
1K

R37
1K
R37
1K

Q28B
-
Q28B
-

3

4

56

F9

2.0A
3951200044

F9

2.0A
3951200044

R16
1K
R16
1K

R19
1K
R19
1K

Q17B
-
Q17B
-

3

4

56

R24

1K

R24

1K

R68
8.2K
R68
8.2K

R73
8.2K
R73
8.2K

Q27B
-
Q27B
-

3

4

6 5

R12
1K
R12
1K

R22

1K

R22

1K

R42

1K

R42

1K

R39
1K
R39
1K

Q20B
-
Q20B
-

3

4

56

R44

1K

R44

1K

Q19B
-
Q19B
-

3

4

56

R78
8.2K
R78
8.2K

Q34A
-
Q34A
-

1

2

87

R54
8.2K
R54
8.2K

Q27A
-
Q27A
-

1

2

8 7

R59
8.2K
R59
8.2K

Q16B
-
Q16B
-

3

4

56

Q14B
-
Q14B
-

3

4

56

R33

1K

R33

1K

F11

2.0A
3951200044

F11

2.0A
3951200044

D148.2V D148.2V

1 3
2

Q25B
-
Q25B
-

3

4

56

Q21B
-
Q21B
-

3

4

6 5

Q26B
-
Q26B
-

3

4

56

R64
8.2K
R64
8.2K

R69
8.2K
R69
8.2K

Q28A
-
Q28A
-

1

2

87

R15

1K

R15

1K

Q35B
-
Q35B
-

3

4

56

R13

1K

R13

1K

R74
8.2K
R74
8.2K

R79
8.2K
R79
8.2K

Q21A
-
Q21A
-

1

2

8 7

Q29B
-
Q29B
-

3

4

56

R55
8.2K
R55
8.2K

Q13B
-
Q13B
-

3

4

56

F12

2.0A
3951200044

F12

2.0A
3951200044

Q22A
-
Q22A
-

1

2

87

Q34B
-
Q34B
-

3

4

56

R36
8.2K
R36
8.2K

Q12B
-
Q12B
-

3

4

6 5

Q15B
-
Q15B
-

3

4

6 5

Q23A
-
Q23A
-

1

2

87


