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Water IN Oil

Comparator has an internal
400mV reference and 10mV of
Hysterysis
Low = Water detected
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*** How Layed out ***
Pressure Sensor
TJE with Vehicle power option
1 - +Supply
2 - -Output
3 - Supply Return
4 - +Output
5 - Shunt Cal 1
6 - Shunt Cal 2

1
2
3
4

6
5

0psia = 0V
6000psia = 5V

0psia = 0V
6000psia = 2.5V

1.25V reference

Local Pressure Sensor Remote Pressure Sensor

WINAWINO

12

1
2

ADC input 0 to 2.5V

Gain = 2*R2/R1
Gain = 1.0

Gain = 2*R2/R1
Gain = 60

Offset taken after gain

Gain = 2*R2/R1
Gain = 1.0

1
2 Local Pressure Sensor out

Fc=1KHz

Fc=32Hz

Fc=32Hz

Fc=1KHz

Fc=32Hz

Fc=1KHz

3/2R
R21/2R

R1

V1

V2

V3

VS
Normally Open switch

VO1

VO2

VO3

   The purpose of this circuit is to provide a means of sensing 
as well as ascertaining the health of the sensing system.  Two
resistors, R1 and R2, are mounted at or near the switch with the
relative values of 1/2 and 3/2 or R100.  During normal operation
with the switch open a small trickle current is passed through R1,
R2 and R100 forming a voltage dividing network with a value at VS
equal to: 2/3(5V).  When the switch is closed R2 is bypassed and
the network assumes a voltage at VS of: 1/3(5V).  In a fault
condition of an open in the cableing VS rises to 5V.  When the
cable is shorted VS is pulled down to 0V.  On the sensing side
R101- R104 define a voltage reference ladder where: V1 is 1/6
(5V), V2 is 1/2 (5V) and, V3 is 5/6 (5V).  

  With this configuration the three comparator outputs generate
the following function:

Condition VO1   VO2   VO3
Open       L     L    L
SW open    L     L    H
SW closed  L     H    H
Short      H     H    H

R

R

2R

2R

JRosal
11/04/08
- C13,C14,C15 were not correctly tied to "+5V" net.
- Annotated part references to rid the number gaps between them.
- Changed "5.0V" net to "+5V" on Schematic 2.
- Added C33,C34,C35,C36 bypass caps on Schematic2 between 3.3v and Gnd_Signal
- Changed resistor part packages to 0805.  

Sensors J3

1
19

20 2

1
1
Lcl Press

Rmt Press
WINO
WINA

Local Press out

Changed R40 value to 3.32k to match what is built

Note: 
  1) Lift U7 pin 2 and blue wire to J3 pin 6
  2) Stand R39 on C20 side and connect top side
       to U7 pin 2
  3) Lift U7 pin 5 and connect to U4 pin 8

Note:
Add D3 1N4148 between J3 pin 10 anode and
pin 6 cathode

*** Modified to ***
Pressure Sensor 
TJE with Vehicle power option
1 - +Supply        - Pressure Sensor Power
2 - -Output        - Pressure Sensor Out-
3 - Gnd PWR        - no Connect
4 - +Output        - Pressure Sensor out+
5 - Supply Return  - Pressure Sensor Power return
6 - Remote Ref     - to remote DPress as Ref

Note: Build on SurfBoard
Cut both traces and blue wire surfboard in series

Note: Add Blue Wire from J3 Pin 12

Note: Attach to Gnd side of C17 (Pin 4 side of U5)

C32
0.1uF

Equivalent

C32
0.1uF

Equivalent

V9V9

C2

0.1uF

C2

0.1uF

V2V2

R31
5k
R31
5k

R66

10k

R66

10k

C12

0.1uF

C12

0.1uF

R14
10k
R14
10k

R56

10K
Equivalent

R56

10K
Equivalent

C7

0.1uF

C7

0.1uF

V3V3

R9
1m
R9
1m

D3
1n4148
D3
1n4148

C26
0.047uF
C26
0.047uF

R43

100

R43

100

V4V4

V1V1

R7
1m
R7
1m

R26

10k

R26

10k

U5

INA326

U5

INA326

R1A1

R1B8

VIN+3

VIN-2 V
-

4
V

+
7

Vo 6

R
2

5

R53
10k
R53
10k

R22
10k
R22
10k

J2
JUMPER3x1
J2
JUMPER3x1

1
2

3

R23
10k
R23
10k

+

-

U3B

TLV3704

+

-

U3B

TLV3704

5

6

7

C25
0.047uF
C25
0.047uF

R42
200K
R42
200K

R21

10k

R21

10k

C15
0.1uF
C15
0.1uF

R52
10k
R52
10k

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

R13
10k
R13
10k

U7

LT1783CS5

U7

LT1783CS5
OUT1

V
-

2

IN+ 3

IN- 4

V
+

5

C37
1uF
C37
1uF

C11

0.1uF

C11

0.1uF

C29
0.1uF
C29
0.1uF

R541k R541k

+

-

U3C

TLV3704

+

-

U3C

TLV3704

10

9

8

F1
0.25A
F1
0.25A

C21
0.1uF
C21
0.1uF

+

-

U2D

TLV3704

+

-

U2D

TLV3704

12

13

14

C5
0.1uF
C5
0.1uF

R41

100

R41

100

U6A

DG333A

U6A

DG333A

IN
1

NC4 COM 3NO2

V
-

5

G
N

D
6

V
+

16

V
L

15
C28
0.1uF
C28
0.1uF

V8V8

R47
10K
Equivalent

R47
10K
Equivalent

R16
1m
R16
1m

R30

10k

R30

10k

V6V6

U12

-
TPS2042D

U12

-
TPS2042D G

N
D

1
1

IN1 2

EN1 3

EN2 4
OC2 5

OUT26 OUT17

OC1 8

R65
20k
R65
20k

R27
1m
R27
1m

R19
1m
R19
1m

U9

INA326

U9

INA326

R1A1

R1B8

VIN+3

VIN-2 V
-

4
V

+
7

Vo 6

R
2

5

C23
1.5uF
C23
1.5uF

R5
5k
R5
5k

R39

150

R39

150

R6

10k

R6

10k

R25
1m
R25
1m

C6
0.1uF
C6
0.1uF

R18
1m
R18
1m

R64
10k
R64
10k

C3

0.1uF

C3

0.1uF

C40
0.1uF
C40
0.1uF

C30
0.1uF
C30
0.1uF

C22
0.1uF
C22
0.1uF

C4
0.1uF
C4
0.1uF

D2

2.5V

D2

2.5V

R3
1m
R3
1m R59

10k
R59
10k

+

-

Vcc

GND

U1A

TLV3704

+

-

Vcc

GND

U1A

TLV3704

3

2

1

4
11

R63
10k
R63
10k

V5V5

R28
1m
R28
1m

C17
0.1uF
C17
0.1uF

C13
0.1uF
C13
0.1uF

+

-

U1D

TLV3704

+

-

U1D

TLV3704

12

13

14

C1

0.1uF

C1

0.1uF +

-

U2C

TLV3704

+

-

U2C

TLV3704

10

9

8

C10

0.1uF

C10

0.1uF

C9

0.1uF

C9

0.1uF

R51

10K
Equivalent

R51

10K
Equivalent

D1

2.5V

D1

2.5V

R10
100K
R10
100K

R67

10k

R67

10k

+

-

Vcc

GND

U3A

TLV3704

+

-

Vcc

GND

U3A

TLV3704

3

2

1

4
11

R60
10k
R60
10k

+

-

U1C

TLV3704

+

-

U1C

TLV3704

10

9

8

C20
0.22uF
C20
0.22uF

R34
1k

R34
1k

U8

INA326

U8

INA326

R1A1

R1B8

VIN+3

VIN-2 V
-

4
V

+
7

Vo 6

R
2

5

R20

10k

R20

10k

C18
1.5uF
C18
1.5uF

C14
0.1uF
C14
0.1uF

R37

100

R37

100

C39
0.1uF
C39
0.1uF

+

-

U1B

TLV3704

+

-

U1B

TLV3704

5

6

7

C24
1.5uF
C24
1.5uF

R55
1k

R55
1k

R24
10k
R24
10k

R36
200k
R36
200k

C27
0.1uF

Equivalent

C27
0.1uF

Equivalent

R38
100K
R38
100K

+

-

U2B

TLV3704

+

-

U2B

TLV3704

5

6

7

+

-

Vcc

GND

U2A

TLV3704

+

-

Vcc

GND

U2A

TLV3704

3

2

1

4
11

V7V7

R49
100K

Equivalent

R49
100K

Equivalent

R62
10k
R62
10k

R35
23.2
R35
23.2

R32
5k
R32
5k

R17

10k

R17

10k

R8
100K
R8
100K

R40
3.32k
R40
3.32k

C31
0.1uF
C31
0.1uF

R48

10K
Equivalent

R48

10K
Equivalent

0.4V ref

U11A

LT6700CS6-2

0.4V ref

U11A

LT6700CS6-2
OUTA 1

G
N

D
2

V
S

5

INA-3

R57
100K

Equivalent

R57
100K

Equivalent

R61
10k
R61
10k

R12

10k

R12

10k

R33
5k
R33
5k

U10

LM4121

U10

LM4121

REF 1

G
N

D
2

EN3

VIN4 VOUT 5

R29

10k

R29

10k

R1
5k
R1
5k

R15
10k
R15
10k

R4
5k
R4
5k

C19
0.047uF
C19
0.047uF

C16
0.1uF
C16
0.1uF

0.4V ref

U11B

LT6700CS6-2

0.4V ref

U11B

LT6700CS6-2

OUTB 6INB-4

R45
100K
R45
100K

C8

0.1uF

C8

0.1uF

J1
JUMPER3x1
J1
JUMPER3x1

1
2

3

R44
100K
R44
100K

R2
100K
R2
100K

R46

10K
Equivalent

R46

10K
Equivalent

R11

10k

R11

10k

R50
10K
Equivalent

R50
10K
Equivalent

U4
PVD1352

U4
PVD1352

2
3

8
5

+

-

U3D

TLV3704

+

-

U3D

TLV3704

12

13

14

C38
100pF

C38
100pF



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PressureEnable

AD7
AD6

AD4
AD5

AD2
AD3

AD0
AS

AD1

WR

RD

BusReset

PressureSelect
TemperatureEnable

RvalveCurrent
PuckPressure

PuckTemperature
AN6
AN7

PressureEnable

BACLK

RvalvePWM
HeaterPWM
TECPWM
GPIO11
BusINT

AD7
AD6
AD5
AD4
AD3
AD2
AD1
AD0

AS
RD
WR

BMCLK

BusReset

PressureSelect
TemperatureEnable

BSMCLK

GPIO7

TemperatureSelect
GPIO4
GPIO5
GPIO6

RvalvePWM
HeaterPWM
TECPWM

GPIO11
BusINT

GPIO7

TemperatureSelect
GPIO4
GPIO5
GPIO6

BAC
LK

BM
C

LK
BSM

C
LK

XC
R

_T
D

O
XC

R
_T

D
I

XC
R

_T
C

K
XC

R
_T

M
S

XC
R

_T
D

O
XC

R
_T

D
I

XC
R

_T
C

K
XC

R
_T

M
S

LBS

RBSin
RESin
RSSin

LBSout
LESout
LSSout

FLS_CH1

RLS_CH0
FLS_CH0

RLS_CH1

HOME_CH0

HOME_CH1

LSS

LES

GND_PWR

Vbat

3.3v +5V

GND_SIGNAL

GND_SIGNAL

3.3v

GND_SIGNAL

3.3v

3.3v

GND_SIGNAL

GND_SIGNAL

GND_SIGNAL

LBS

LES

LSS

LES1
LES2
LES3

LSS1
LSS2
LSS3

LBS1
LBS2
LBS3

WINA
WINO

PuckPressure
PuckTemperature
AN6
AN7

CPLDPressureSelect
CPLDPressureEnable
CPLDWaterAlarmEnable

Title

Size Document Number Rev

Date: Sheet of

Monterey Bay Aquarium Research Institute
7700 Sandhold Road, Moss Landing, CA 95039

Layout FileEngineer

Layout
<Doc>

ESP Deep Pressure

D

3 3Tuesday, January 06, 2009

<Layout File><Engineer>

<Layout>

<Rev>

Title

Size Document Number Rev

Date: Sheet of

Monterey Bay Aquarium Research Institute
7700 Sandhold Road, Moss Landing, CA 95039

Layout FileEngineer

Layout
<Doc>

ESP Deep Pressure

D

3 3Tuesday, January 06, 2009

<Layout File><Engineer>

<Layout>

<Rev>

Title

Size Document Number Rev

Date: Sheet of

Monterey Bay Aquarium Research Institute
7700 Sandhold Road, Moss Landing, CA 95039

Layout FileEngineer

Layout
<Doc>

ESP Deep Pressure

D

3 3Tuesday, January 06, 2009

<Layout File><Engineer>

<Layout>

<Rev>

2

19

20
LSS

LES

LBS

Local Remote Transfer Harness

4 1 2 3

1
CH0 Limit Switches

CH1 Limit Switches

ADC input 0 to 2.5V

1 2 31 2 3
1234 12 12 12

V11V11
V10V10

V28V28

V26V26

V20V20

V23V23

J4

-
87332-1420

J4

-
87332-1420

2
4
6
8

10
12
14

1
3
5
7
9
11
13

V21V21

U13

XCR3384XL-XTQ144

U13

XCR3384XL-XTQ144

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

V
C

C
1

51
V

C
C

2
58

V
C

C
3

12
3

V
C

C
4

13
0

V
C

C
5

24
V

C
C

6
50

V
C

C
7

73
V

C
C

8
76

V
C

C
9

95
V

C
C

10
11

5
V

C
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

P
E

33

V29V29

C33
0.1uF
C33
0.1uF

V12V12

V27V27

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

V30V30

V13V13

V16V16

V33V33

R58
100K

9C06031A1003FKRFTR58
100K

9C06031A1003FKRFT

C34
0.1uF
C34
0.1uF

V31V31

V14V14

V34V34

V17V17

V35V35

V32V32

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

V15V15

C35
0.1uF
C35
0.1uF

V24V24

V18V18

V19V19

V25V25

V22V22

C36
0.1uF
C36
0.1uF


