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Instrument core housing
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Host processor
Linux OS

Benthos 
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Base Board

Modem
Serial
Port
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Burn wire Burn Return

Modem Connector pair unspecified

Freewave Modem Deck operations only

Freewave
Modem Power
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LF Omni

UDB-9000
Linux Laptop

RS-232
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RX
RTS
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Reset
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   REV 1: Burn wire monitoring and handshacking removed
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 12          48 VDC-

Note: Connect Reserved pins to ODI, leave unterminated at MINK end.
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Connect all wires in cable to VMINK
Unless noted white #20 wire
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Function DirectionFreewave FGR Function DirectionFreewave FGR Function DirectionFreewave FGR
CD Out1   Brown CD Out1   Brown CD Out1   Brown
TX Out2   Red TX Out2   Red TX Out2   Red
RX In3   Orange RX In3   Orange RX In3   Orange
DTR In4   Yellow DTR In4   Yellow DTR In4   Yellow
GND Gnd5   Green GND Gnd5   Green GND Gnd5   Green
Diag TX Out6   Blue Diag TX Out6   Blue Diag TX Out6   Blue
RTS In7   Violet RTS In7   Violet RTS In7   Violet
CTS Out8   Gray CTS Out8   Gray CTS Out8   Gray
Pwr Gnd Pwr Gnd9   White (shield) Pwr Gnd Pwr Gnd9   White (shield) Pwr Gnd Pwr Gnd9   White (shield)
PWR+ Pwr In10  Black PWR+ Pwr In10  Black PWR+ Pwr In10  Black
Diag RX In11   Pink (Shield) Diag RX In11   Pink (Shield) Diag RX In11   Pink (Shield)

Function DirectionBall MM connector Function DirectionBall MM connector Function DirectionBall MM connector
TX Out1 TX Out1 TX Out1
RX In2 RX In2 RX In2
RTS Out3 RTS Out3 RTS Out3
CTS In4 CTS In4 CTS In4
DSR In5 DSR In5 DSR In5
Gnd Gnd6 Gnd Gnd6 Gnd Gnd6
CD In7 CD In7 CD In7
DTR Out8 DTR Out8 DTR Out8
- -9 - -9 - -9
DE In10 DE In10 DE In10
Reserved --11 Reserved --11 Reserved --11
Burn Src --12 Burn Src --12 Burn Src --12
Burn Sns --13 Burn Sns --13 Burn Sns --13
Burn Rtn --14 Burn Rtn --14 Burn Rtn --14
Sys Pwr Out15 Sys Pwr Out15 Sys Pwr Out15
Sys Gnd Gnd16 Sys Gnd Gnd16 Sys Gnd Gnd16

P1
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Subconn 2' whip of 20 awg 16 conductor SOJ cable

Seacon 10' whip of 18/16 SOJ cable

Splice and mold

These still need to be defined by Girguis lab

Black
White

Green
Red
Orange
Blue
White/Black
Red/Black

Green/Black
Orange/Black
Blue/Black
Black/white
Green/White
Red/White
Blue/White
Black/Red

Black
White
Red
Green
Orange
Blue
White/Black
Red/Black

Green/Black
Orange/Black
Blue/Black
Black/white
Red/White
Green/White

Black/Red
Blue/White

Rev 0.1 color error in 0.0 VMINK16 Black and white swapped

From ISMS Power rev 0.0

As determined by Girguis Deck Box
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1 In24VDC Turbo and Misc 1 In24VDC Turbo and Misc 1 In24VDC Turbo and Misc
2 CommonRS-232 Common 2 CommonRS-232 Common 2 CommonRS-232 Common
3 -Unused 3 -Unused 3 -Unused
4 ?RGA RS-232 Pin 2 4 ?RGA RS-232 Pin 2 4 ?RGA RS-232 Pin 2
5 ?RGA -RS-232 Pin 3 5 ?RGA -RS-232 Pin 3 5 ?RGA -RS-232 Pin 3
6 OutSea Water Pump ctrl 6 OutSea Water Pump ctrl 6 OutSea Water Pump ctrl
7 ?Turbo RS-232 Pin 2 7 ?Turbo RS-232 Pin 2 7 ?Turbo RS-232 Pin 2
8 ?Turbo RS-232 pin 3 8 ?Turbo RS-232 pin 3 8 ?Turbo RS-232 pin 3
9 In24VDC RGA and Rough 9 In24VDC RGA and Rough 9 In24VDC RGA and Rough
10 Common24VDC Common 10 Common24VDC Common 10 Common24VDC Common

Pin DirectionFunction Pin DirectionFunction Pin DirectionFunction

Pin DirectionFunction Pin DirectionFunction Pin DirectionFunction
1 CommonRS-232 Common 1 CommonRS-232 Common 1 CommonRS-232 Common
2 OutTXD Turbo 2 OutTXD Turbo 2 OutTXD Turbo
3 InRXD Turbo 3 InRXD Turbo 3 InRXD Turbo
4 -Unused 4 -Unused 4 -Unused
5 -Unused 5 -Unused 5 -Unused
6 InSeawater Pump ctrl 6 InSeawater Pump ctrl 6 InSeawater Pump ctrl
7 -Unused 7 -Unused 7 -Unused
8 InRXD MS 8 InRXD MS 8 InRXD MS
9 OutTXD MS 9 OutTXD MS 9 OutTXD MS
10 CommonRS-232 Common 10 CommonRS-232 Common 10 CommonRS-232 Common
11 Common24VDC Common 11 Common24VDC Common 11 Common24VDC Common
12 Out24VDC MS 12 Out24VDC MS 12 Out24VDC MS
13 -Unused 13 -Unused 13 -Unused
14 -Unused 14 -Unused 14 -Unused
15 Out24VDC Turbo 15 Out24VDC Turbo 15 Out24VDC Turbo
16 Common24VDC Common 16 Common24VDC Common 16 Common24VDC Common

Pin DirectionDescription Pin DirectionDescription Pin DirectionDescription
1 GNDTP GND 1 GNDTP GND 1 GNDTP GND
2 From TPTP RX 2 From TPTP RX 2 From TPTP RX
3 To TPTP TX 3 To TPTP TX 3 To TPTP TX
4 GndRGA GND 4 GndRGA GND 4 GndRGA GND
5 From RGARGA RX 5 From RGARGA RX 5 From RGARGA RX
6 To RGARGA TX 6 To RGARGA TX 6 To RGARGA TX
7 To RGARGA DTR 7 To RGARGA DTR 7 To RGARGA DTR
8 From RGARGA DSR 8 From RGARGA DSR 8 From RGARGA DSR
9 To RGARGA RTS 9 To RGARGA RTS 9 To RGARGA RTS
10 From RGARGA CTS 10 From RGARGA CTS 10 From RGARGA CTS
11 To TPTP 24V 11 To TPTP 24V 11 To TPTP 24V
12 To TPTP 24V 12 To TPTP 24V 12 To TPTP 24V
13 GndTP 24V com 13 GndTP 24V com 13 GndTP 24V com
14 GndTP 24V com 14 GndTP 24V com 14 GndTP 24V com
15 To RGARGA 24V 15 To RGARGA 24V 15 To RGARGA 24V
16 GNDRGA 24V com 16 GNDRGA 24V com 16 GNDRGA 24V com

1 CommonTurbo Pin 5 (DB9) 1 CommonTurbo Pin 5 (DB9) 1 CommonTurbo Pin 5 (DB9)
2 Tx outTurbo Pin 3 (DB9) 2 Tx outTurbo Pin 3 (DB9) 2 Tx outTurbo Pin 3 (DB9)
3 Rx inTurbo Pin 2 (DB9) 3 Rx inTurbo Pin 2 (DB9) 3 Rx inTurbo Pin 2 (DB9)
4 CommonRGA Pin 5 (DB9) 4 CommonRGA Pin 5 (DB9) 4 CommonRGA Pin 5 (DB9)
5 Tx outRGA Pin 3 (DB9) 5 Tx outRGA Pin 3 (DB9) 5 Tx outRGA Pin 3 (DB9)
6 Rx inRGA Pin 2 (DB9) 6 Rx inRGA Pin 2 (DB9) 6 Rx inRGA Pin 2 (DB9)
7 PWRTurbo Pump +24 7 PWRTurbo Pump +24 7 PWRTurbo Pump +24
8 PWRTurbo Pump Gnd 8 PWRTurbo Pump Gnd 8 PWRTurbo Pump Gnd
9 PWRRGA +24 9 PWRRGA +24 9 PWRRGA +24
10 PWRRGA Gnd 10 PWRRGA Gnd 10 PWRRGA Gnd

Pin DirectionFunction Pin DirectionFunction Pin DirectionFunction

11 PWRSolenoid +24 11 PWRSolenoid +24 11 PWRSolenoid +24
12 PWRSolenoid Gnd 12 PWRSolenoid Gnd 12 PWRSolenoid Gnd
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1 RTS From Core
2 TXD From Core
3 RXD To Core
4 CTS To Core
5 GND

ISUS connector

18/8 SO
8-conductor and 18 Awg wire
SO jacketed cable

ISUS battery connector

Black

Black

White

WhiteESP TxD -> ISUS RxD

ESP RxD <- ISUS TxD

Cable y-Splice

Red

Terminate all
cable
conductors at
P1 end

3'-3"

Green

3'-3"

DSWM Main Ball

Common

Tx (from CTD to GG)
Rx (from GG to CTD)
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18/8 SO
8-conductor and 18 Awg wire
SO jacketed cable

ESP TxD -> ISUS RxD
ESP RxD <- ISUS TxD

Red

1 RTS From Core
2 TXD From Core
3 RXD To Core
4 CTS To Core
5 GND DSWM Main Ball

PWR GND

GND

PWR

Deep ISUS

Color code inside of ISUS
Pin  Color    Function
8     Black   Pwr. Ground
7     Orange Pwr
5     Brn        Comm. Grnd
3     W/Grn  ISUS TxD
2     W/Bl     ISUS RxD
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TWP #4

#20 AWG Red

Reserved

#20 AWG Brown

Reserved

#20 AWG Grey

Green/White

#20 AWG White

Green

+ 48 Vdc Wht/Blu/Blk

#20 AWG Blue

Timing -

Orange/White

Ret 48 Vdc Wht/Blb

Ether Pair RX- Orange

Cable Type Falmat FM022208-11-M02
AWG 14 Conductor equivalent is 4 x #20AWG
Waterblocking (Cable Max?) present
Twists on twp should be  maintained to solder cups as best as possible.
Jacket:Green Polyurethane
Dia: 0.61"

Brown/White

Ether Pair RX+

#20 AWG Purple

Brown

Ret 400 Vdc

Blue

+400 Vdc
Ether Pair TX-
Ether Pair TX+

If 4x#20AWG wires do not fit in the solder
cups any pig tail used should be 14AWG

Timing +

#20 AWG Green

TWP #1

#20 AWG Black

TWP #2

Blue/White

#20 AWG Yellow

TWP #3

#20 AWG Orange
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4 ft
16/4SO

1 -Battery
2 +Battery
3 +Battery
4 -Battery
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Timing +
Timing -

Ether Pair RX-

+ 48 Vdc

Ret 48 Vdc

Cable Type Falmat FM022208-11
AWG 14 Conductor equivalent is 4 x #20AWG
Waterblocking (Cable Max?) present
Twists on twp should be  maintained to solder cups as best as possible.
Jacket:Green Polyurethane
Dia: 0.61"

Ether Pair RX+

Ret 400 Vdc
+400 Vdc

Ether Pair TX-
Ether Pair TX+

#20 AWG Green
#20 AWG Black
#20 AWG Yellow
#20 AWG Orange
#20 AWG Red
#20 AWG Brown

#20 AWG Grey
#20 AWG White

#20 AWG Blue
#20 AWG Purple

If 4x#20AWG wires do not fit in the solder
cups any pig tail used should be 14AWG

TWP #1

TWP #2

TWP #3

TWP #4

Reserved
Reserved

Green/White
White

Orange/White
White
Brown/White
White

White
Blue/White
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Timing +
Timing -

Ether Pair RX-

+ 48 Vdc

Ret 48 Vdc

Cable Type Falmat FM022208-11
AWG 14 Conductor equivalent is 4 x #20AWG
Waterblocking (Cable Max?) present
Twists on twp should be  maintained to solder cups as best as possible.
Jacket:Green Polyurethane
Dia: 0.61"

Ether Pair RX+

Ret 400 Vdc
+400 Vdc

Ether Pair TX-
Ether Pair TX+

#20 AWG Green
#20 AWG Black
#20 AWG Yellow
#20 AWG Orange
#20 AWG Red
#20 AWG Brown

#20 AWG Grey
#20 AWG White

#20 AWG Blue
#20 AWG Purple

If 4x#20AWG wires do not fit in the solder
cups any pig tail used should be 14AWG

TWP #1

TWP #2

TWP #3

TWP #4

Reserved
Reserved

White/Green
White

White/Orange
White
White/Brown
White

White
White/Blue
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Water IN Air

Water IN Oil

Comparator has an internal
400mV reference and 10mV of
Hysterysis
Low = Water detected

CH0 Limit Switches

CH1 Limit Switches
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5

Note: during Layout these lines are fixed

Pressure Sensor
TJE with Vehicle power option
1 - +Supply
2 - -Output
3 - Supply Return
4 - +Output
5 - Shunt Cal 1
6 - Shunt Cal 2

Note: during Layout these lines may be shifted around to ease routing

Note: during Layout these lines may be shfited around to ease routing
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Thermal cutoff switches
Open 50C, close 35C

MK138 kit should
have relay not
stuffed and coil
voltage applied
across connector
pins 6 (V-) and 7
(V+)

Caution High DC voltage

Resistors sized for 100watts and 375V
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Plug into heater for 48V Operation
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ESP core

External Sampler
 Serial Port

External
Sampler PWR
switch

To DWSM Resample Can
Raw Battery Power (10-16)  4Amps
Raw Battery Ground
High Voltage (80VDC)  12Amps cont., 24Amps inter.
High Voltage Ground
MINK5FCRL  5#16awg

ESP communications to platform
 (Ethernet 10BaseT)
48V power
48V return
Ethernet TX+
Ethernet TX-
Ethernet RX+
Ethernet RX-
MINK10FCRL

ISUS
RS-232
TXD
RXD
RTS
CTS

CTD
RS-232
TXD
RXD
RTS
CTS

ESP serial console Port
TXD
RXD
CTS
RTS
MINK19FCR

Analytical #1
Power

This block has two power control inputs as follows:
1) 13.8V used as the primary voltage of DWSM
2)HV power - which is only turned on when the high
    power motors are needed.

48V Supply

To DWSM Sample Can
Raw Battery Power (10-16V) 4Amps
Raw Battery Ground
TXD
RXD
RTS
CTS
Ground 
VMINK16FCR
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From Platform

****  Caution  ****
Pinout to match FOCE 
input configuration

MARS ODI connector
Pin No.  Description
 1           Reserved
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 4           RX-
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 12         48 VDC-
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Circuit Built on a SurfBoard and Protoboard
and glued to CK1601

See Acquisition Page for connection details

Set for 375uA at 15V

Set for 1mA current limit

Black

Red

White

Source1

Sea Water electrode

+GFsense
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Source1
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From Platform

****  Caution  ****
Pinout to match MARS 
input configuration

MARS ODI connector
Pin No.  Description
 1           Reserved
 2           Reserved
 3           RX+
 4           RX-
 5           1 PPS+
 6           1 PPS-
 7           TX+
 8           TX-
 9           375 VDC+
 10         375 VDC-
 11         48 VDC+
 12         48 VDC-

Cat 5

To ESP host Ethernet

Cat 5
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To Contextual Sensor port C2

System48V+toISUS

System48VrtntoISUS

ISUS15Vpwr

ISUS15Vrtn

ISUSpowerctrl

ISUSpowercomn
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C2 = Output Bypass

R1 = 1.67K

C3 = No Stuff

R2 = currentlimit for LED
R3 = No Stuff
R4 = 0 Ohm

SOCKETS = <VALUE>

F1 = <VALUE>

ISO1 = Short 1-5 and 2-4

F2 = <VALUE>
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WebRelay+15
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4.33V=3amps

2.1V=1amp

3.22V = 2amps
2.3V = 55.2V

This circuit is assembled on the output leads of the comPAC supply
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Platform Voltage Platform Current

Ethernet to host

R

Platform Current

Platform Interface
Ethernet
375 or 48VDC
MINK10L

Sea
Battery

Sea
Battery

MINK4L

BatMod

BatMod

~52VDC

~52VDC

R

R

System
15VDC

HPpower
72VDC

Sea
Battery

Sea
Battery

Sea
Battery

Sea
Battery

Sea
Battery

Sea
Battery

Series Connection re-enterable junction box Series Connection re-enterable junction box

Omron G9EA

Omron G9EA
Omron G9EA

240NQ045

240NQ045

The Core

DWSM

Hi Scott – Additional thought, will the BatMods be happy having their outputs paralleled?  Regular Vicors don’t like it and don’t share load gracefully unless they’re
master-slaved together on the primary side… When they are independent, I have resorted to staggering  output voltages by a few percent to make one the clear “prime” and the
other the clear “backup” unit.  BatMod in current source mode shouldn’t care, but what about when it is in float-voltage mode…

 

Are those Omron relays available in latching form?  Looks like power for two coils will almost equal your instrument load… NTTAWWT.

 

Ed

12/23/08

This information from Deep Sea battery manual
Do not exceed .25 x Ca amps charging current, where Ca is the amperage capacity of the battery.
For example, to charge a 12v-65 amp hr battery, the maximum charging current should be less
than .25 x 65 = 16.25 amps. Charge until a single cell starts venting and measure the battery
voltage at that point. This is the reference battery voltage value for the fully charged state. This
value will decrease over the life of the battery, and is also a function of temperature and of time
after charge (voltage settling will occur shortly after disconnecting from charge).
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#18awg Red

#18awg Red

#18awg Red

Cat 5

24 awg

#18awg Red

#18awg Red

Common ground
Link between 15
and 72

MARS ODI connector
Pin No.  Description
 1           Reserved
 2           Reserved
 3           RX+
 4           RX-
 5           1 PPS+
 6           1 PPS-
 7           TX+
 8           TX-
 9           375 VDC+
 10         375 VDC-
 11         48 VDC+
 12         48 VDC-

Pinout to match FOCE input configuration

Receive -

Transmit +
Transmit -

Receive +

Title

Size Document Number Rev

Date: Sheet of

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

Layout FileEngineer

Layout
<Doc>

DWSM Power supply

D

1 1Wednesday, March 16, 2011

<Layout File>Scott Jensen

<Layout>

0

Title

Size Document Number Rev

Date: Sheet of

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

Layout FileEngineer

Layout
<Doc>

DWSM Power supply

D

1 1Wednesday, March 16, 2011

<Layout File>Scott Jensen

<Layout>

0

Title

Size Document Number Rev

Date: Sheet of

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

Layout FileEngineer

Layout
<Doc>

DWSM Power supply

D

1 1Wednesday, March 16, 2011

<Layout File>Scott Jensen

<Layout>

0

CP8 16-02-0103

CP7 16-02-0103

J1

HEADER 2

1
2

CP6 16-02-0103

K4

G6A-474P-ST-US

ASSM2

VI-LC

GND in
1

In-
2

In+
3

Disable-
4

Disable+
5

Out+
A

Sense+
B

Sense-
DTrim
C

Out-
E

J6
50-57-9406

1
2
3
4
5
6

J4 MINK4FCR

1
2
3
4

J2
50-57-9402

1
2

ASSM7

VI-LC

GND in
1

In-
2

In+
3

Disable-
4

Disable+
5

Out+
A

Sense+
B

Sense-
D Trim
C

Out-
E

D1

240NQ045

F4

20A

F5
20A

SJ1

4

CP3 16-02-0103

ASSM4
D1D12

O
ut

-
1

O
ut

+
2

In
-

4

In
+

3

K5

G9EA-1-B-DC48

48V

System

DWSM

72V

Push to Enable

48 Servo

ASSM5

DWSM indicator

+48
1

+48 rtn
2

+15 sys
3

+15 sys rtn
4

+15 DWSM
5

+15 DWSM rtn
6

+72
7

+72 rtn
8

+48 servo
9

+48 servo rtn
10

J5
50-57-9402

1
2

J8 MINK10FCRL

1
2
3
4
5
6
7
8
9
10

K6

G9EA-1-B-DC48

CP10 16-02-0103

J11

4 pole

670RZ04

1 2
3 4
5 6
7 8

J7 MINK4FCR

1
2
3
4

ASSM1

VI-NC

GND in
1

In-
2

In+
3

Disable-
4

Disable+
5

Out+
A

Sense+
B

Sense-
DTrim
C

Out-
E

J10

VMINK16FCR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

ASSM3
Crydom SSR

O
ut

-
1

O
ut

+
2

In
-

4

In
+

3

CP1 43375-0001

F2

20A

CP9 16-02-0103

CP2 43375-0001

CP4 16-02-0103

J3

MINK5FCR

1
2
3
4
5

D2

240NQ045

CP5 16-02-0103

J9

RJ-45

1
2
3
4
5
6
7
8

F3

20A

CP11 16-02-0103

ASSM6

VI-LC

GND in
1

In-
2

In+
3

Disable-
4

Disable+
5

Out+
A

Sense+
B

Sense-
D Trim
C

Out-
E



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

GND
PWR

From external Sampler Power control

Sleepy Power In Connector

GND
PWR

#18awg Black
#18awg Red

#18awg Red

#18awg Red

#18awg Black

#18awg Black

#24awg Red

#24awg Black

#18awg Red

#18awg Black

To DWSM Resample can

From batteries

To DWSM Sample can

RTS
TXD
RXD
CTS
GND

From ESP core, External Sampler RS-232 port

GND
PWR

From Analytical #1 Power control

#24awg Red

#24awg Black

From BElevator

From Platform

1 8

Front View

To ESP host Ethernet

ESP core

Note: RJ604 is used to short 4 poles to 1 pole.

#18awg Red

#18awg Red

#18awg Red

Cat 5

24 awg

#18awg Red

#18awg Red

Common ground
Link between 15
and 72

MARS ODI connector
Pin No.  Description
 1           Reserved
 2           Reserved
 3           RX+
 4           RX-
 5           1 PPS+
 6           1 PPS-
 7           TX+
 8           TX-
 9           375 VDC+
 10         375 VDC-
 11         48 VDC+
 12         48 VDC-

Pinout to match FOCE input configuration

Receive -

Transmit +
Transmit -

Receive +

Title

Size Document Number Rev

Date: Sheet of

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

Layout FileEngineer

Layout
<Doc>

DWSM Power supply

D

1 1Wednesday, March 16, 2011

<Layout File>Scott Jensen

<Layout>

0

Title

Size Document Number Rev

Date: Sheet of

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

Layout FileEngineer

Layout
<Doc>

DWSM Power supply

D

1 1Wednesday, March 16, 2011

<Layout File>Scott Jensen

<Layout>

0

Title

Size Document Number Rev

Date: Sheet of

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

Layout FileEngineer

Layout
<Doc>

DWSM Power supply

D

1 1Wednesday, March 16, 2011

<Layout File>Scott Jensen

<Layout>

0

K4

G6A-474P-ST-US

D3
240NQ045

CP1 43375-0001

F4

20A

D2

240NQ045

48V

System

DWSM

72V

Push to Enable

48 Servo

ASSM5

DWSM indicator

+48
1

+48 rtn
2

+15 sys
3

+15 sys rtn
4

+15 DWSM
5

+15 DWSM rtn
6

+72
7

+72 rtn
8

+48 servo
9

+48 servo rtn
10

J8 MINK10FCRL

1
2
3
4
5
6
7
8
9
10

D1

240NQ045

J3

MINK5FCR

1
2
3
4
5

ASSM2

VI-LC

GND in
1

In-
2

In+
3

Disable-
4

Disable+
5

Out+
A

Sense+
B

Sense-
DTrim
C

Out-
E

K6

G9EA-1-B-DC48

J2
50-57-9402

1
2

J7 MINK4FCR

1
2
3
4

SJ1

4

CP5 16-02-0103

K5

G9EA-1-B-DC48

CP7 16-02-0103

F2

20A

ASSM4
D1D12

O
ut

-
1

O
ut

+
2

In
-

4

In
+

3

CP4 16-02-0103
CP10 16-02-0103

J5
50-57-9402

1
2

CP6 16-02-0103

F3

20A

ASSM3
Crydom SSR

O
ut

-
1

O
ut

+
2

In
-

4

In
+

3

J10

VMINK16FCR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

CP8 16-02-0103

J4 MINK4FCR

1
2
3
4

J9

RJ-45

1
2
3
4
5
6
7
8

ASSM1

VI-NC

GND in
1

In-
2

In+
3

Disable-
4

Disable+
5

Out+
A

Sense+
B

Sense-
DTrim
C

Out-
E

F5
20A

J6
50-57-9406

1
2
3
4
5
6

CP3 16-02-0103

CP9 16-02-0103

J1

HEADER 2

1
2

CP11 16-02-0103

CP2 43375-0001

J11

4 pole

670RZ04

1 2
3 4
5 6
7 8



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

12 Amp Full scale
LMD18200 generates 377uA/A or 4.5mA
ADC full scale is 2.5V
3mA * 4096 = 12.88
12.288*377uA = 4.63mA
2.5V/4.63mA =  539 Ohm
So 191 and 348 = 539
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Here are some concerns:
1) Common mode range at 0V input.  INA326 has only 20mv below to work.  INA122 has 100mV but has a gain of 5
2)it would be nice to be able to use only 15V and not +/- 15.
3) 
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White wire, 20 awg

Yellow Wire 20 awg

CAUTION, high DC voltage 
Ensure all connections are covered

Amp Plug

Amp Socket

375V ring
Thermostat Ring
48V Ring

Yellow Wire 20 awg

CAUTION, high DC voltage 
Ensure all connections are covered
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48V battery
supply from
DWSM power
chargers page

Orange 18awg

Orange 18awg

Orange 18awg

Orange 18awg

Orange 18awg

Orange 18awg

Black 18awg

Black 18awg
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Black 18awg

Comm Port? Turbo pump Comm Port? For RGA

Red 20 awg
Black 20 awg

RGA power

Turbo Pump power

IgoBox

1 2
DC IN

As determined by Girguis Deck Box

Original 0.0 but now changed

Orange 18awg

USB

USB to RS-232
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ISMSPwrctrl+
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MARS                          DWSM
3          Ethernet rx+          7
4          Ethernet rx-          3
7          Ethernet tx+          9
8          Ethernet tx-          6
9          +375VDC               4,8
10         +375VDC Com           2,5
11         +48VDC                1
12         +48VDC Com            10

Falmat PN# FM122203-1CP Rev A

ODI 12 Way
Connector MINK-10-CCP/L

Cable layout was copied from FOCE cable design to maintain compatibility.
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1.25V

28V

Vin

1uF, 100V, Solid Tantalum
1uF, 100V, Solid Tantalum

Heat Sink to 
http://www.cirrus.com/en/pubs/misc/Apex_Diagram_HS03.pdf

Electronics mounted on the heatsink
Wiring and connectors sized for 5 amps

Violet
Yellow

+48V in
+48V com

+28V out
+28V com
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SOV

FOV

POV

Motor

Encoder

Encoder

Encoder

Motor

Motor

RV1

RV3

RV2

Unused

Motor

Encoder

RV4

HP pump
Brushless DC
Motor

Encoder

Waste Bag Empty (Home)

Waste Bag very Empty (RLS)

Waste Bag Full (FLS)

IE pump
Brushed DC
Motor

Encoder

HP pump

Power Input - From Main Ball
Raw Battery Power (10-16)  4Amps
Raw Battery Ground
High Voltage (80VDC)  12Amps cont., 24Amps inter.
High Voltage Ground
MINK5FCRL  5#16awg

I2C bus - to Resample Can
System +3.3 1Amp
System +5 1Amp
System Ground
SCL
System Ground
SDA
System Ground
MINK16FCR

Pressure signals - To and From Resample Can
Raw to Resample Can
System Ground
Raw From Resample Can
System Ground
Signals to Resample Dwarf:
SSS
SES
SBS
Signals from Resample Dwarf:
RSS
RES
RBS
Ground - caution for ground loop
MINK19FCR

Encoder located in 1 atmosphere housing

Motor located inside oil compensated housing

Stir Pump

Water Sensor

MCBH16F

BH4FS 

Water Sensor

Power Resample Can Harness

I2C Resample Can Harness

Pressure Exchange Resample Can Harness

Pressure Sensor Harness

WINA Harness

Absolute Encoder Harness

Rvalve Motor Harness

To Oil Chamber Resample Can Harness

To Oil Chamber Resample Can Harness

Limit Switches Harness

Limit Switches Harness

IE Pump Harness

High Pressure Pump Control Harness

High Pressure Pump Harness

Stir Pump Resample Harness

OM4MP

MCOM16M

WH01
WH09

WH09
WH01

WH01
WH09

WH09 FOV - RV1
ROV - RV2

SOV - RV3
RV4 WH01

Face View of Circuit Board connectors
Rear View of Connector Shroud as plugged into Board
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SBV

TSV

REV

Motor

Encoder

Encoder

Encoder

Motor

Motor

RV1

RV3

RV2

SRV

Motor

Encoder

RV4

Pressure signals - To and From Waste Can
Raw to Resample Can
System Ground
Raw From Resample Can
System Ground
Signals to Resample Dwarf:
SSS
SES
SBS
Signals from Resample Dwarf:
RSS
RES
RBS
Ground - caution for ground loop
MINK19fCR

Sample Pump
Brushed DC
Motor

Encoder

DWSM Gateway to Main Ball
Raw Battery Power (10-16V) 4Amps
Raw Battery Ground
TXD
RXD
RTS
CTS
Ground 
MINK16FCR

I2C bus - to Waste Can
System +3.3 1Amp
System +5 1Amp
System Ground
SCL
System Ground
SDA
System Ground
VMINK16FCR

External Devices
Sample Wand Pump power
Sample Wand Pump gnd
Valve #1 +
Valve #1 -
Valve #2 +
Valve #2 -
Valve #3 +
Valve #3 -
Valve #4 +
Valve #4 -
Wand Cap +
Wand Cap -
AWM2/12

Sample Bag Empty (Home)

Sample Bag very Empty (RLS)

Sample Bag Full (FLS)

Stir Pump

Water Sensor

MCBH16F

Water Sensor

I2C cample can Harness

DWSM Gateway Sample Can Harness

External Manifold Harness

Pressure Exchange Sample Harness

Absolute Encoder Harness

Rvalve Motor Harness

WINA Harness

To Oil chamber Sample Can Harness

Pressure Sensor Harness
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Sample Pump Harness

To Oil chamber Sample Can Harness
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Face View of Circuit Board connectors
Rear View of Connector Shroud as plugged into Board
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L
WIRE HARNESS LABEL "L"

(BROWN)
(RED)
(ORANGE)
(YELLOW)
(GREEN)

*TWIST 1 & 4 TOGETHER

TOLERANCELOCATION

*22AWG MIL SPEC TYPE "E"  WIRE

APPLY TWO WIRE HARNESS LABELS 
IN THESE LOCATIONS

*TWIST 2, 3, & 5 TOGETHER
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To Core Board
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(GREY)

To Motor Adapter board
for High Pressure pump
Maxon 10-pin
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PWM

Dir

To AMC MC2XZQDB
P4X

*22AWG MIL SPEC TYPE "E"  WIRE

Bundeled together up to J2 
connector and then y'd from
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2-wires in Crimp at J2

Title

Size Document Number Rev

Date: Sheet of

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

Layout FileEngineer

Layout
<Doc>

High Pressure Pump Control

A

1 1Wednesday, March 16, 2011

<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>

High Pressure Pump Control

A

1 1Wednesday, March 16, 2011

<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>

High Pressure Pump Control

A

1 1Wednesday, March 16, 2011

<Layout File><Engineer>

<Layout>

<Rev>

CP108 16-02-0103

CP100 104479-7

J1
103648-9

1
2
3
4
5
6
7
8
9

10

CP101 16-02-0103 CP77 104479-7CP102 16-02-0103

J2
50-57-9410

1
2
3
4
5
6
7
8
9
10

CP84 104479-7CP103 16-02-0103

CP109 16-02-0103

CP95 104479-7

J3

1840421

1
2
3
4
5
6
7
8

CP104 16-02-0103

CP110 16-02-0103

CP96 104479-7

CP105 16-02-0103

CP97 104479-7

CP106 16-02-0103 CP98 104479-7CP107 16-02-0103

CP99 104479-7



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

HS15 fom CMC

Red
Black
Brown
White
Blue
Green
Orange
Yellow
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Bare wire

+VDC
Common
Out A
Out A'
Out B
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Shield

To Maxon 10 pin Adapter Board
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*22AWG MIL SPEC TYPE "E"  WIRE

L

*TWIST WIRES 2 & 3 TOGETHER

***TWIST WIRES 6, 8, & 10 TOGETHER

APPLY TWO WIRE HARNESS LABELS 
IN THESE LOCATIONS

**TWIST WIRES 1 & 4 TOGETHER

To Core Board

(BROWN)
(RED)
(ORANGE)
(YELLOW)

(BLUE)

(GREY)

To Maxon 6 pin adapter Board
Mounted near AMC Drive

Gnd
PWM

Dir

Bundeled together up to J4 
connector and then y'd from
there
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All wires #22 awg white, with pin number labels
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All wires #22 awg white, with pin number labels

Sleepy Modem Connector
2   TX   out
3   RX   in
4   RTS  out
5   CTS  in
6   DSR  in
7   GND
8   CD   in
20  DTR  out

GND
PWR

CD Maker

MM
 C

D
Sl

ee
py

 C
D

MM
 D

E
Pin 11 and 12 wires connected!

Burn assigned pins allow for burn wire current and voltage
to be measure as well as future integration of modem and
burn wire into main ball

This connector supplies
power to the Freewave
modem through the CD
maker card

Gn
d

+1
5V

original gnd

Pin 14 is External Power to Modem
Pin 13 is External Ground to Modem
Both currently unconnected
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Function DirectionBall MM connector Function DirectionBall MM connector Function DirectionBall MM connector
TX Out1 TX Out1 TX Out1
RX In2 RX In2 RX In2
RTS Out3 RTS Out3 RTS Out3
CTS In4 CTS In4 CTS In4
DSR In5 DSR In5 DSR In5
Gnd Gnd6 Gnd Gnd6 Gnd Gnd6
CD In7 CD In7 CD In7
DTR Out8 DTR Out8 DTR Out8

Brn Src --11 Brn Src --11 Brn Src --11

DE In9 DE In9 DE In9

Ext. Gnd Out13 Ext. Gnd Out13 Ext. Gnd Out13
EXT. PWR Out14 EXT. PWR Out14 EXT. PWR Out14

Burn Sns --12 Burn Sns --12 Burn Sns --12

Burn Rtn --10 Burn Rtn --10 Burn Rtn --10

Sys Pwr Out15 Sys Pwr Out15 Sys Pwr Out15
Sys Gnd Gnd16 Sys Gnd Gnd16 Sys Gnd Gnd16
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All wires #22 awg black, with pin number labels

Tx from Host
Rx to host

Cat 5

Auxiliary Ethernet Out

To Console port of host

To USB port of host

Receive +

Receive -

Transmit -
Transmit +
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Function DirectionBall CO connector Function DirectionBall CO connector Function DirectionBall CO connector
Sig Gnd Gnd1 Sig Gnd Gnd1 Sig Gnd Gnd1
RX In2 RX In2 RX In2
TX Out3 TX Out3 TX Out3
Vcc Power4 Vcc Power4 Vcc Power4
D- I/O5 D- I/O5 D- I/O5
D+ I/O6 D+ I/O6 D+ I/O6
Gnd Gnd7 Gnd Gnd7 Gnd Gnd7
TBD --8 TBD --8 TBD --8
TBD --9 TBD --9 TBD --9
TBD --10 TBD --10 TBD --10
TBD --11 TBD --11 TBD --11
TBD --12 TBD --12 TBD --12
Eth Tx+ In13 Eth Tx+ In13 Eth Tx+ In13
Eth Tx- In14 Eth Tx- In14 Eth Tx- In14
Eth Rx+ Out15 Eth Rx+ Out15 Eth Rx+ Out15
Eth Rx- Out16 Eth Rx- Out16 Eth Rx- Out16
TBD --17 TBD --17 TBD --17
TBD --18 TBD --18 TBD --18
TBD --19 TBD --19 TBD --19

J50

USB cable Assembly

1
2
3
4

J48

CONN DSUB 9-Sockets
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9
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7

2
6

1
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MINK19FCR
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All wires #22 awg white except where noted, with pin number labels

#16 awg White

#16 awg White
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All wires #22 awg white, with pin number labels
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LES

LBS

LSS

Stir Pump

Water in Oil sensor,
Located at bottom of
can
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LES

LBS

LSS

Stir Pump

Water in Oil sensor,
Located at bottom of
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#16awg Red
#16awg Black

#18awg Black
#18awg Red

#18awg White

To HPP Picccoloservo Drive 
VP+
PR

DWSM Resample Dwarf

Not connected
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