
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Medium Power Relay Board

Trigger Board

PC/104 Sized PCB

PC/104 Sized PCB

J4
RS-232
INTERFACE

J8
RS-232 DIAGNOSTIC
INTERFACE

J9 
LED HEADER

J6
RS-232
INTERFACE

J5
SFP OPTICAL
TRANSCEIVER

J4
10/100/1000
ETHERNET

J2
EXPANSION CONNECTOR

914-HDE
FOCAL 
MOTHERBOARD

J3
POWER INPUT

J2
EXPANSION CONNECTOR

J9
LED HEADER

J3
POWER INPUT J1

RS-232
INTERFACE

914-DX #1
FOCAL
SERIAL EXPANDER

J5
RS-485
INTERFACE

J7
RS-232 DIAGNOSTIC
INTERFACE

XDG016 Ethernet Expander

Low Power
Relay Board
(PN# R221A08)

High Power
LIDAR Relay

Measurement Specialties
Temp + Humidity Sensor

CUI
VMS-550C-24-CFS
24V, 550W

CUI
VMS-550C-24-CFS
24V, 550W

CUI
VMS-550C-48-CFS
48V, 550W

24Vdc : 12Vdc (30W)
DC-DC Converter

Kearfott

Strobes

Instrument
J-Box

LIDAR

Rotators

Reson
Sonar

Right
Camera

Left
Camera

Fiber

Tool Sled
Power
(Ventana)

24Vdc_Strobe
+Vo (7)

-Vo (8)

-Vo (8)

+Vo (7)

-Vo (8)

+Vo (7)

24V Distribution

Top Board on Stack
(Phoenix Conn access)

20AWG

22AWG

22AWG
22AWG

22AWG

22AWG

22AWG

22AWG
22AWG

22AWG

22AWG

20AWG
20AWG
20AWG
20AWG
20AWG

20AWG

22AWG

22AWG

22AWG

20AWG

20AWG

20AWG

22AWG

22AWG

22AWG

20AWG

22AWG

22AWG

22AWG

22AWG

20AWG

20AWG
20AWG
20AWG
20AWG
20AWG
20AWG
20AWG

20AWG

18AWG
22AWG

22AWG

22AWG

18AWG

22AWG

22AWG

22AWG

22AWG

22AWG

22AWG
22AWG

22AWG

22AWG

16AWG

22AWG

22AWG

22AWG

16AWG

22AWG

16AWG

22AWG

22AWG

16AWG

1+

2-

16AWG
16AWG

16AWG
16AWG

16AWG
16AWG

16AWG
16AWG

16AWG
16AWG

14AWG
14AWG

14AWG
14AWG

14AWG
14AWG

K1 K2 K3 K4

K5K6K7K8

NC C NO CNC NO CNC NO CNC NO

C NCNO C NCNO C NCNO C NCNO

20AWG

20AWG

20AWG

20AWG

20AWG

20AWG

20AWG

Ret Distribution

Focal
914-HDE
Motherboard

BH J5-7 to J5-10

BH J4-3 to J4-10

BH J2-1 to J2-8

BH J3-1 to J3-8

24Vdc

XDG016

XDG016

XDG016

XDG016

XDG016

16AWG
16AWG

F1 1A
20AWG

20AWG

20AWG

20AWG

20AWG

20AWG

20AWG

Trig Bd: J7-1, 2

Trig Bd: J5-1, 2

Trig Bd: J2-1, 2

BH J4-10,11

BH J5-5,6

BH J8-4,5

NOVATEL SIGNAL

A1 (Upper)
A0 (Lower)

B3 (Upper)
B2 (Lower)

B5 (Upper)
B4 (Lower)

Serial Channel A0

01-10: 22AWG
11-16: 20AWG

BH J6-3, 5

BH J7-11, 12

BH J7-13, 14

BH J7-15, 16

BH J3-15, 16

BH J2-15, 16

BH J6-1, 2

BH J6-6, 10

BH J7-1, 2, 3

BH J7-4, 5, 6

BH J7-7, 8, 9

Trig Bd: J8-1, 2, 3

914-HDE: J6-5, 6, 8

914-DX: J1-1, 2, 4

914-DX: J1-5, 6, 8

914-DX: J4-1, 2, 4

F2 1A

F3 2.5A

F4 2.5A

F5 1A

F6 500mA

F7 2A

F8 500mA

F9 10A

F4

F6

F8

F3

F2

F1

914-DX: J5-3, 4

914-DX: J5-7, 8

Pins 9&12 populated,
but not used.

BH J9-4, 5, 7

12V

Fiber

16AWG
16AWG
16AWG
16AWG

14AWG
14AWG

Tie off for
future use.

BLACK
BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLUE

BROWN

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK

BLACK
BLACK
BLACK

BLACK
BLACK
BLACK

BLACK

BLACK

BLACK
BLACK

BLACK

BLACK

BLACK

BLACK

BLACK
BLACK
BLACK

BLACK
BLACK
BLACK

BLACK

BLACK

BLACK

VIOLET
VIOLET

ORANGE

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET
VIOLET

VIOLET

VIOLETVIOLET
VIOLET

ORANGE
VIOLET

VIOLET
VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET

VIOLET
BLACK

ORANGE

ORANGE

ORANGE

ORANGE

VIOLET

YELLOW
YELLOW

YELLOW
YELLOW

YELLOW
YELLOW

BLACK
BLACK

YELLOW
YELLOW

WHITE/ORANGE

WHITE/ORANGE

GREY

RED

GREY

RED

WHITE

WHITE

WHITE

GREEN
GREEN
GREEN
GREEN

GREEN
GREEN
GREEN
GREEN

GREEN
GREEN
GREEN
GREEN

GREEN
GREEN
GREEN
GREEN

WHITE/ORANGE

WHITE/ORANGE

BLUE
BLUE
BLUE
BLUE
BLUE

BLUE
BLUE
BLUE
BLUE
BLUE

BROWN
RED

WHITE/GREY
WHITE/RED

WHITE/GREY
WHITE/RED

WHITE/BLUE
WHITE/GREEN

WHITE/BROWN
WHITE/BLACK

WHITE/BLACK

WHITE/BROWN

TX is Transmit from the 914-HDE
RX is Receive into the 914-HDE

 Low Power Relay Bd: J1-2, 3, 5
A0

A1

B1

B0

BLACK

WHITE/GREEN
WHITE/BLUE

BLACK

WHITE/GREEN
WHITE/BLUE

BLACK

20AWG
20AWG
20AWG

20AWG
20AWG
20AWG

20AWG

20AWG

20AWG
20AWG

20AWG
20AWG

20AWG
20AWG
20AWG

20AWG

20AWG
20AWG

22AWG
22AWG
22AWG

22AWG
22AWG

22AWG
22AWG
22AWG

22AWG
22AWG
22AWG
22AWG
22AWG
22AWG
22AWG
22AWG

WHITE/GREEN
WHITE/BLUE

20AWG
20AWG

BH J9-1, 2
20AWG

VIOLET 20AWG

BH J6-4, 7

VIOLET
20AWG BLACK

VIOLET

BLACK 20AWG

20AWG
20AWG
20AWG

20AWG

20AWG

BLACK

20AWGVIOLET

20AWGBLACK

ORANGE

BLACK

20AWG

20AWG

221-415 221-415

BLACK
ORANGE

20AWG
20AWG

20AWGVIOLET

20AWGVIOLET

BLACK 20AWG

BLACK 20AWG

See FOCAL stack page
for connector pinouts

F5

VIOLET

BLACK

BH J9-3, 4, 6, 8

WHITE
BLACK

GREY

WHITE

BROWN

BLACK

BH J4-12,14

Trig Bd: J7-3, 4

WHITE/GREEN

LCAM

VN100

RCAM ROT1 ROT2

CTDPAROKEAR

BH J8-1, 2

BH J8-3, 5

BH J4-1, 2

Fan

Fan

Fan

Relay Bd: J1-1, 2

Relay Bd: J3-1, 2

Relay Bd: J6-1, 2

Trig Bd: J1

Trig Bd: J4

Relay Bd: J2

XDG016 Power Conn

Relay Bd: J5, J7

BH J2-9,10,11,12,13,14

BH J3-9,10,11,12,13,14

Trig Bd: J10

20AWG
20AWG
20AWG
20AWG
20AWG
20AWG

22AWG
22AWG
22AWG
22AWG
22AWG
22AWG
22AWG
22AWG
22AWG

F7

914-DX: J4-5, 6, 8

Trig Bd: J3

22AWG
22AWG
22AWG
22AWG
22AWG
22AWG
22AWG
22AWG

VIOLET
BLACK

WHITE/BLUE

WHITE/GREEN

BLACK

WHITE/GREEN

GREY

WHITE

14AWG
14AWG
14AWG

14AWG
22AWG

22AWG

Spare
Serial (x2)

Pico
Ethernet

XDG016

Trigger Bd
Pico
Ethernet

Kearfott

VN100

Paroscientific

SBE49 CTD

Rotator #1

Rotator #2

GPS Signal

B1 (Upper)
B0 (Lower)

B2

B3

B4

B5

BLACK

BROWN
WHITE
YELLOW
GREEN

Manufacturer's wire colors

Focal board stacked 
via bus connector.

16AWG

16AWG
16AWG
16AWG

BROWN
RED

WHITE/GREY
WHITE/RED

J1-1: Line
J1-3: Neutral

J1-1: Line
J1-3: Neutral

J1-1: Line
J1-3: Neutral

Original J1 Wiring

BLUE/WHITE

ORANGE/WHITE
ORANGE

GREEN/WHITE
GREEN

BROWN/WHITE
BROWN

YELLOW

Trig Bd: J9-2, 3

BH J9-4, 6

ORANGE
ORANGE/WHITE

GREEN/WHITE
GREEN

WHITE
BROWN

22AWG
22AWG
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Power Can v2 - Kecy

F1
500-BST-S1-B1-B10-000

1

J10
1871526

1
2

P2
Molex

1
2
3
4
5
6
7
8

P3 Molex
1
2
3
4

P11
Molex

12345

J1
70553-0110

1
2
3
4
5
6

J4
70553-0110

1
2
3
4
5
6

J2
70553-0112

1
2
3
4
5
6
7
8

J7
1729092

1 2 3 4 5 6 7 8 9 1
0

J7
70553-0108

1
2
3
4

J8
BH5F

1
2
3
4
5

J3
1871526

1
2

J4
MHDG-14 SMALL

1
13

6
7
4
5
2
3
8
9

10
11
12
14

J2
70553-0106

1
2

P10
Molex

1 2 3 4 5 6 7 8

P2 Molex
1
2

J4
1714955

1
2

P7 Molex
1
2
3
4

J9
70553-0110

1 2 3 4 5 6

J6
MIN-K-10-BCR

1
2
3
4
5
6
7
8
9

10

J8
70553-0002

1
2
3

J3
MIN-K-16-FCR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J9
1714955

1
2

J5
70553-0106

1
2

J1
MCBH4F

1
2
3
4

J6
1871526

1
2

J1
MCBH4M

1
2
3
4

P4
Molex

1
2
3
4
5
6

J2
MIN-K-16-FCR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J3
70553-0108

1
2
3
4

J10
70553-0112

1 2 3 4 5 6 7 8

J9
MCBH8F

1
2
3
4
5
6
7
8

P1
Molex

1
2
3
4
5
6

P8 Molex
1
2
3

D1
1N4001

J11
70553-0109

12345

J1
1871526

1
2

J7
MIN-K-16-BCR

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16

J8
1871526

1
2

P5 Molex
1
2

J6
1871526

1
2

J5
1729092

1 2 3 4 5 6 7 8 9 1
0

J5
MHDXL-12-BCR

1

2
3

4
5
6
7
8
9

10
11

12

LCAM_A+
LCAM_A-
LCAM_B+
LCAM_B-
LCAM_C+
LCAM_C-
LCAM_D+
LCAM_D-
LCAM_SYNC_OUT0
LCAM_SYNC_OUT1
LCAM_SYNC_IN0
LCAM_SYNC_IN1
LCAM_USER_GND
LCAM_USER_5V
LCAM_24V
LCAM_RET

RCAM_A+
RCAM_A-
RCAM_B+
RCAM_B-
RCAM_C+
RCAM_C-
RCAM_D+
RCAM_D-
RCAM_SYNC_OUT0
RCAM_SYNC_OUT1
RCAM_SYNC_IN0
RCAM_SYNC_IN1
RCAM_USER_GND
RCAM_USER_5V
RCAM_24V
RCAM_RET

ROT1_RS485A
ROT1_RS485B
ROT1_RET

ROT1_24V
ROT2_RS485A

ROT2_RS485B

STROBE1_RET
STROBE1_24V
STROBE2_24V
STROBE_TRIG

MBE_24V
MBE_RET
MBE_A+
MBE_A-
MBE_B+
MBE_B-
MBE_C+
MBE_C-
MBE_D+
MBE_D-
MBE_TRG
MBE_TRG_RTN
MBE_1PPS
MBE_1PPS_RTN

LIDAR_RET
LIDAR_RET
LIDAR_48V
LIDAR_48V
LIDAR_1PPS
LIDAR_1PPS_RTN
LIDAR_TX-
LIDAR_TX+
LIDAR_RX-
LIDAR_RX+
LIDAR_SPARE1
LIDAR_SHIELD

LIDAR_48V
LIDAR_48V

STROBE1_24V

STROBE2_24V

MBE_24V

STROBE1_GND

STROBE2_GND

MBE_RET

CTD_24V

ROT1_24V
RCAM_24V
LCAM_24V

PARO_24V
KEAR_24V
VN100_12V

LCAM_24V

RCAM_24V

ROT1_24V

CTD_24V

PARO_24V

KEAR_24V

VN100_12V

STROBE_TRIG
STROBE_RET

LIDAR_1PPS
LIDAR_1PPS_RET

MBE_1PPS
MBE_1PPS_RET

STROBE1_RELAY_CONTROL
STROBE2_RELAY_CONTROL
RESON_RELAY_CONTROL
SPARE_RELAY_CONTROL
LIDAR_RELAY_CONTROL

GND
GND
GND

STROBE1_RELAY_CONTROL
STROBE2_RELAY_CONTROL
RESON_RELAY_CONTROL
SPARE_RELAY_CONTROL
LIDAR_RELAY_CONTROL

GND
GND
GND

LCAM_SYNC_OUT0
LCAM_SYNC_OUT1
LCAM_SYNC_IN0
LCAM_SYNC_IN1
LCAM_USER_GND
LCAM_USER_5V

RCAM_SYNC_OUT0
RCAM_SYNC_OUT1
RCAM_SYNC_IN0
RCAM_SYNC_IN1
RCAM_USER_GND
RCAM_USER_5V

GND
5V
HUMIDITY
TEMPERATURE
SHIELD

LIDAR_RET
LIDAR_RET

LCAM_RET

RCAM_RET

ROT1_RET

CTD_RET

PARO_RET

KEAR_RET

VN100_RET

STROBE2_RET

HDE_TRIG_RXD
HDE_TRIG_TXD
HDE_TRIG_GND

VN100_12V

CTD_24V

PARO_24V

VN100_12V

CTD_RET

PARO_RET

VN100_RET

DX1_J7_CTD_RXD
DX1_J7_CTD_TXD

DX1_J7_PARO_RXD
DX1_J7_PARO_TXD

DX1_J7_VN100_RXD
DX1_J7_VN100_TXD

120VAC_1800W
120VAC_NEUTRAL

SPARE_24V
SPARE_RET

DX1_J7_CTD_GND

DX1_J7_PARO_GND

DX1_J7_VN100_GND

VN100_RET

KEAR_RET
KEAR_24V

DX1_J9_KEAR_RXD

DX1_J9_KEAR_TXD

ROT2_24V

ROT2_24V
ROT2_RET

24V

RET

12V

RET

24V
24V_RET

24V_STROBE
24V_STROBE_RET

ROT2_24V

KEAR_PPS

KEAR_TRIG

KEAR_GPS

KEAR_PPS
KEAR_TRIG
KEAR_GND

MBE_TRG
MBE_TRG_RTN

ROT2_RET

KEAR_GPS

DX1_J9_KEAR_GND

120VAC_1800W
120VAC_NEUTRAL

240VDC_RET

240VDC
AC_LINE
AC_NEUTRAL


