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Contained in this document are installation instructions, required parts, 
wiring schematics, and pin out information for the Multi-Station Control 
System components.
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MSCS OVERVIEW

ETP is an optional component. The ETP 
controls trolling operations through an 
electrical signal to the trolling valve. 
Calculates shaft speed with shaft speed sensor.

J1939 Communications 
to and from ETP, ECU, 
and displays.Drive circuit to Port

gear for Ahead, Neutral, 
or Astern positions.

2 Primary and 
2 Secondary 
positive and 
minus battery 
inputs to the 
PCP.

When the Backup Panel 
activates, the PCP sends the 
throttle signal to the ECU 
on the ECU Secondary 
Throttle input. Anti-stall 
strategy is disabled.

The ICH or CSP reads in the 
movement (desired engine speed) 
from the control head levers or button 
actuation. The ICH or CSP then sends 
a data link message via the proprietary 
CAN data link, to the PCP. This is a 
data link message, not a PWM signal 
or a switched input.

The ICH could be 
replaced with a 
CSP, control head 
and a button panel.

Switched inputs and 
throttle PWM signal 
to Port ECU

MJB is used to 
route the various 
signals and data link 
communications to 
their destinations.

J1939 Displays

Not used with 
MSCS II.

The Multi Station Control System (MSCS) is available in two versions. The full version MSCS and 
reduced component version MSCS II. This document covers the installation of both versions with most 
examples being of MSCS. MSCS II has the same functionality as MSCS with these exceptions:
1. No backup panel capability	 5. Smaller diameter cabling
2. No Marine Junction Box (MJB)	 6. �Installer must provide power, ground, and keyswitch
3. Two control station limit	     distribution to the 70-pin customer connection and PCP
4. Three display station limit
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MSCS OVERVIEW
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J1939 CAN NETWORK

A J1939 CAN network is required for each engine to operate the MSCS.  These 
J1939 CAN networks must conform to the J1939-71 standard for installation 
and topology. Improper installation can cause intermittent or complete failure of 
the MSCS. See typical J1939 CAN network layouts.  

The J1939 CAN networks must be installed in a trunk configuration of 40  
meters or less with 120 ohm terminating resistor installed at the far ends. Drops 
off of this trunk must be 1 meter or less.  
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J1939 CAN NETWORK

TYPICAL MSCS J1939 NETWORK (WITH TROLL)

TYPICAL MSCS J1939 NETWORK (NO TROLL)
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The Powertrain Control Processor (PCP) is the main control processor of 
the Multi-Station Control System (MSCS). The PCP is responsible for the 
interface between the control stations, the engine Electronic Control Unit 
(ECU), and the transmission solenoids.

POWERTRAIN 
CONTROL 

PROCESSOR
219-8020
MSCS II
311-8400

POWERTRAIN CONTROL PROCESSOR
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The master station and control station CAN data links are used to communicate 
with the control stations, either Integrated Control Head or Control Station 
Processor utilizing the proprietary communication data link. There may be 
only one control station on the master control station data link and up to 
seven control stations on the control station data link. MSCS II may have 
only one control station on the control station data link. The control stations 
will communicate with the PCP the throttle position (0 – 100%), gear select 
(ahead, neutral, astern), and button states, via the proprietary CAN data link.  

There are five buttons available at the control station; Station Active, Throttle 
Sync, Slow Vessel Mode, Gear Lockout, and Troll. The Troll feature is an 
optional feature depending upon the presence of an Electronic Troll Processor 
(ETP). Each button has a corresponding indicator lamp; the PCP will turn on 
each lamp via the proprietary data link when the button function is active.

The port and starboard SAE J1939 communication links are the public data 
links used for serial data communications with the engine ECU, Marine 
Power Displays, Electronic Troll Processor, and Cat® ET or WinFlash service 
tools. Each data link is separate and independent from the other. 

POWERTRAIN CONTROL PROCESSOR
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Engine speed is controlled via a PWM signal from the PCP to the ECU 
throttle input. Speed is controlled linearly from low idle at 0% throttle to max 
engine speed or Wide Open Throttle (WOT) at 100% throttle.

The “Backup System Active” is a digital signal from the backup processor that 
indicates throttle and gear shift control by the PCP is no longer active. When 
the backup system is active a diagnostic alarm will be activated. The alarm can 
be acknowledged and silenced by pressing the Marine Power Display (MPD) 
alarm silence button.

Each control station provides engine throttle control and transmission gear 
control through the use of a mechanical lever (this may be separate throttle 
and gear levers or a combined throttle/gear lever). Additional operator 
control/feedback is accomplished via input buttons and indicator lamps for 
station activation, engine throttle sync, slow vessel mode, troll activation 
(optional), and gear lockout. This data is transmitted to the PCP by the active 
station via the master control station CAN data link or the control station 
CAN data link.

POWERTRAIN CONTROL PROCESSOR
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The PCP must be mounted in a location that is free from direct exposure to 
moisture such as an inside bulkhead wall in the engine room. For ease of 
installation and to reduce wire lengths the PCP should be mounted close to 
the Marine Junction Box (MJB). Mount the PCP on the bulkhead wall so that 
the Throttle/J1939 and transmission connectors are pointing down.

MOUNTING
DIMENSIONS

MOUNTING
INSTRUCTIONS

PCP Power
12-pin connector

STBD Transmission
8-pin connector

Port ECM/ETP
12-pin connector

STBD ECM/ETP
12-pin connector

Port Transmission
8-pin connector

POWERTRAIN CONTROL PROCESSOR
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CAT ET 	
PCP CALIBRATION 

PARAMETERS

	
Parameter/Description

	 Minimum	 Maximum	
Units 

	 Default
		  Value	 Value		  Value

	Troll Mode	 Transmission Type	 ZF 220, ZF 2000, ZF2500,		     ZF220
	Configuration		  ZF 2555, TD MG Current 
			  TD MG Voltage,  
			  TD MGX Series 	
		 Shaft Speed Pulses*	 0	 250	 p/rev	 4
		 Troll Mode	                       Traditional Advanced	 N/A	   Traditional
		 Troll Mode Activation	 Programmed	 1200	 rpm	 700 
		 Maximum Engine Speed	 Low Idle	
		 Troll Mode Maximum	 Programmed	 1200	 rpm	 1000 
		 Engine Speed	 Low Idle	
		 Traditional Troll Percent Slip @ Idle 	 20	 100	 % slip	 100
		 Advanced Troll Percent Slip @ Idle	 20	 100	 % slip	 84.8
		 Advanced Troll Maximum	 550	 1200	 rpm	 900 
		 Engine Speed @ Full Engage
	Engine	 Number of Engines	 1	 2	 N/A	 2
	Configuration	 Maximum Engine Speed Limit	 0	 4000	 rpm	 0
		 at Full Throttle		
	Slow Vessel 	 Slow Vessel Mode Maximum	 550	 1000	 rpm	 750
	Mode	 Idle Engine Speed
	Configuration	 Slow Vessel Mode Shift Protection	 0	 20	 sec	 5.0
		 Enable Time
		 Slow Vessel Mode Shift Protection	 550	 1000	 rpm	 700 
		 Set Speed
		 Slow Vessel Mode Shift Protection	 0	 20	 sec	 2.0 
		 Hold Time
		 Slow Vessel Mode Shift Protection	 0	 20	 sec	 5.0 
		 Disable Time
		 Low Speed Shift Protection	 550	 1000	 rpm	 700
		 Enable Idle Speed
		 Max Engine Speed During Shift	 500	   to Shift – 50	 rpm	 750
	Sync Mode	 Auto Synchronous Exit	                               Off/On		  N/A	 Off
	Configuration		
	Wheel Drag 	 Wheel Drag Down Enable Maximum	 550	 2000	 rpm	 950
	Down	 Engine Speed
	Configuration	 Wheel Drag Down Enable Delay Time	 0	 20	 sec	 4.0
		 Shift in Progress Hold Time	 0	 25	 sec	 3.0
		 Max Engine Speed to Shift	 550	 1000	 rpm	 800 
		 Transmission Disengaged Pressure Limit	 0	 4000	 kPa	 1376
		 Wheel Drag Down Shift	 0	 20	 sec	 1.0 
		 Out of Gear Time
		 Transmission Pressure Neutral Limit**	 0	 4000	 kPa	 1024 
		 Wheel Drag Down Shift to Neutral	 0	 20	 sec	 1.0 
		 Time
		 Wheel Drag Down Hold Minimum	 550	 1500	 rpm	 800 
		 Engine Speed
		 Wheel Drag Down Hold Time	 0	 20	 sec	 3.2
		 Transmission Engaged Pressure Limit	 0	 4000	 kPa	 1712
		 Wheel Drag Down Shift Into Gear Time	 0	 20	 sec	 2.0
		 Wheel Drag Down Exit Speed	 550	 2000	 rpm	 600
		 Wheel Drag Down Disable Delay Time	 0	 20	 sec	 4.0
Third Engine 	 Third Engine Activation Speed	 Programmed	 Maximum	 rpm	 1500
Arrangement	 Threshold	 Low	 Engine
		 Third Engine Deactivation Speed	 Programmed	  Third Engine	 rpm	 1200 
		 Threshold	 Low Idle	 Activation 
				   Speed 
				   Threshold
		 Third Engine Activation Delay Time	 0	 6000	 sec	 30.0
		 Third Engine Activation Maximum	 0	 100	 %	 10.0 
		 Throttle Differential
		 Third Engine Throttle Source	                                  Port/Starboard	 N/A	 Port
		 Engine Controller Mode	                              Two Engine		  N/A	 Two                
			                          Three Engine – Port/Starboard		  Engine 
			                            Three Engine – Center

*�Number of magnets on 
band divided by 2.

**�MGX Gears — set 
transmission neutral 
pressure limit to 0/ in 
order to turn off the 
Transmission Not 
Responding diagnostic 
code

POWERTRAIN CONTROL PROCESSOR
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POWERTRAIN CONTROL PROCESSOR

	 	 Configuration Parameter	    Configuration Parameter Description

		  Transmission Type	 The transmission type used to determine
			   troll mode output

		  Shaft Speed Pulses	 The number of shaft speed magnets divided 
			   by two

		  Troll Mode	 Sets the troll mode for MSCS operation. 
			   This parameter can also be changed on the 
			   Marine Display.

		  Troll Mode Activation Maximum	 Upon activation of traditional troll mode,  
		  Engine Speed	 the engine speed shall be commanded to 
	 Troll Mode		  Troll Set Engine Speed. This parameter can
	 Configuration		  also be changed on the Marine Display or
			   the button panel on the MSCS.

		  Troll Mode Maximum Engine Speed	 Sets the maximum engine speed for 
			   traditional troll mode.

		  Traditional Troll Percent Slip @ Idle	 Sets the amount of transmission slip in 
			   traditional troll mode when the throttle is at 
			   idle forward or reverse.

		  Advanced Troll Percent Slip @ Idle	 Sets the amount of transmission slip in 
			   traditional troll mode when the throttle is at
			   idle forward or reverse.

		  Advanced Troll Maximum Engine	 Sets the engine speed in advanced troll mode 
		  Speed @ Full Engage	 when the transmission is fully engaged 
			   (0% slip).

		  Number of Engines	 The number of engines connected to this PCP

		  Maximum Engine Speed Limit @	 This parameter will override the Max Engine 
	 Engine	 Full Throttle	 Speed parameter from the ECU if this
	 Configuration		  parameter is less than Max Engine Speed.
	 Parameters		  Setting this parameter to Zero will disable
			   this feature.	

		  Slow Vessel Mode Maximum Idle	 The maximum speed that SVM will adjust to 
		  Engine Speed	 using button panel or MPD inputs

		  Slow Vessel Mode Shift Protection	 The amount of time that the engine speed 
		  Enable Time	 must exceed the Low Speed Shift Protection
			   Enable Idle Speed for SVM protection to be
			   enabled.

	 Slow Vessel	 Slow Vessel Mode Shift Protection	 Upon detection of a shift, the engine speed
	 Mode	 Set Speed	 shall be held at or above Slow Vessel Mode
	 Configuration		  Shift Protection Set Speed for Slow Vessel
		  Slow Vessel Mode Shift Protection	 Mode Shift Protection Hold Time after
		  Hold Time	 the shift occurs or until the transmission
			   pressure is greater than Transmission Engaged
		  Slow Vessel Mode Shift Protection	 Pressure Limit.
		  Disable Time

		  Low Speed Shift Protection Enable	 The minimum engine speed at which SVM 
		  Idle Speed	 protection is enabled

		  Max Engine Speed During Shift	 The maximum engine speed that the engines 
			   are held at during a shift

	 Sync Mode	 Auto Synchronous Exit	 Automatically turns off SYNC mode if the
	 Configuration		  gears are shifted from forward or reverse

		  Wheel Drag Down Enable Maximum	 WDD shift protection is enabled when the
		  Engine Speed	 transmission is in gear and the engine speed 
			   is greater than Wheel Drag Down Enable.

		  Wheel Drag Down Enable Delay Time	 Maximum Engine Speed for a length of time
	 Wheel Drag Down		  greater than Wheel Drag Down Enable 
	 Configuration		  Delay Time

		  Shift in Progress Hold Time	 The amount of time that transmission gear
			   pressure is greater than Transmission
			   Engaged Pressure Limit before completing
			   the shift

		  Max Engine Speed to Shift	 Maximum engine speed at which the shift 
			   sequence will begin.

CAT ET 
PARAMETER 

DESCRIPTIONS
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POWERTRAIN CONTROL PROCESSOR

	 	 Configuration Parameter	    Configuration Parameter Description

		  Transmission Disengaged Pressure	 Maximum transmission pressure at which
		  Limit	 the shift sequence will begin

		  Wheel Drag Down Shift Out of Gear	 Delay before activating WDD 
		  Time

		  Transmission Pressure Neutral Limit**	 Limit for detecting Transmission Not 
			   Responding alarm condition. Setting this 
			   parameter to Zero will disable this alarm.

	 Wheel Drag Down	 Wheel Drag Down Shift to Neutral	 The maximum time at which WDD is in
	 Configuration	 Time	 Neutral

	 (continued)	 Wheel Drag Down Hold Minimum	 Engine speed command during WDD to
		  Engine Speed	 WDD exit

		  Wheel Drag Down Hold Time	 Maximum time for WDD to WDD exit

		  Transmission Engaged Pressure Limit	 Used during shifting in Advanced Troll Mode 
			   to indicate the transmission is engaged

		  Wheel Drag Down Shift into Gear	 Maximum time to wait for engine speed to  
		  Time	 reach Exit Speed

		  Wheel Drag Down Exit Speed	 Engine Speed to indicate WDD complete

		  Wheel Drag Down Disable Delay Time	 The WDD check shall be disabled when the 
			   conditions for WDD are not met for 
			   Wheel Drag Down Disable Delay Time.

		  Third Engine Activation Speed	 When operating in Non Sync mode, the center
		  Threshold	 engine will follow the Third Engine Throttle
			   Source when all these conditions are true:
	 Third Engine	 Third Engine Activation Delay Time	 If both engine set speeds are above the Third
	 Arrangement		  Engine Activation Speed Threshold for
		  Third Engine Activation Maximum	 Third Engine Activation Delay Time and both
		  Throttle Differential	 throttles are within Third Engine Activation
			   Maximum Throttle Differential of each other
		  Third Engine Throttle Source	 and both throttles are in the same  gear.

		  Third Engine Deactivation Speed	 When operating in Non Sync mode, the center
		  Threshold	 engine will go to Idle/Neutral if either throttle 
			   drops below this parameter.

		  Engine Controller Mode	 Used to select the mode of operation for this 
			   PCP

CAT ET 
PARAMETER 

DESCRIPTIONS
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POWERTRAIN CONTROL PROCESSOR

MASTER CONTROL STATION CONNECTOR PINOUTS
1 + Power
2 –Power
3 +CAN Data Link
4 –CAN Data Link
5 CAN Shield
6 CAN Termination Loop- 
7 CAN Termination Loop+
8 Station Lockout

CONTROL STATION CONNECTOR PINOUTS
1 + Power
2 –Power
3 +CAN Data Link
4 –CAN Data Link
5 CAN Shield
6 CAN Termination Loop- 
7 CAN Termination Loop+
8 Station Lockout

BACKUP CONTROL STATION CONNECTOR PINOUTS
1 + Power
2 –Power
3 +CAN Data Link
4 –CAN Data Link
5 CAN Shield
6 CAN Termination Loop- 
7 CAN Termination Loop+
8 Not Used

Power (pins 1 & 2)
Provides a regulated power supply to the station throttle/gear devices.

CAN Data Link (pins 3, 4, & 5)
The communication data link between the PCP and the Integrated Control 
Head (ICH) or Control Station Processor (CSP) or Backup Panel (BP).

CAN Termination Loop (pins 6 & 7)
When pin 6 is connected to pin 7, the internal termination resistors are linked 
into the circuit. The CAN termination loop is only to be used when one 
control station is connected to the cable harness.

Station Lockout (pin 8)
See Page 16

MASTER CONTROL/
CONTROL STATION/

BACKUP PANEL 
CONNECTOR PINOUT
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Where Used: Connects 
the master control 
station to the PCP. The 
maximum distance the 
master control station 
can be from the PCP 
is 213 m (700 ft.). The 
maximum distance 
assumes the use of an 

ICH and using the Caterpillar supplied wiring harness.

Requires: 226-0363 or 337-0964 harness
Termination resistors and tee connectors are not required.

MASTER CONTROL 
STATION DATA LINK

Where Used: Connects 
the control station (2nd 
station on vessel) to the 
PCP. The maximum 
distance the control 
station can be from the 
PCP is 213 m (700 ft.). 
The maximum distance 

assumes the use of an ICH and using the Caterpillar supplied wiring harness.

Requires: 226-0363 or 337-0964 harness
Termination resistors and tee connectors are not required.

The maximum distance the control stations can be from the PCP is defined 
in the chart below, assuming even spacing and using the Caterpillar supplied 
wiring harness.

		  Number of 	 Maximum Distance 	
		  Stations 	 evenly spaced control stations
			   (14-gauge wire)

		  1	 213 m (700 ft)
		  2	 114 m (475 ft)
		  3	 106 m (350 ft)
		  4	   76 m (250 ft)
		  5	   61 m (200 ft)
		  6	   53 m (175 ft)
		  7	   45 m (150 ft)

As the number of stations increases, the load on the data link increases, this 
extra data link load is the limiting factor to the length. Fewer loads equals 
greater data link distance, more load equals shorter data link distance.

 

 

 

 

226-0363

POWERTRAIN CONTROL PROCESSOR

CONTROL STATION
DATA LINK

MSCS II
337-0964

MSCS II
337-0964
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The second option is to use the PCP as a drop in the data link and run each 
cable directly to the stations, as shown in Figure 2. Wiring the vessel as shown 
in Figure 2 may allow the vessel to be wired using less cable than what is used 
in Figure 1. 

Wiring Considerations (2 or more stations on the control station data link)
There are two ways to route the cables to the PCP and control stations. The 
first option is to run the cables from the PCP to the first control station, then 
up to the second station as shown in Figure 1.

POWERTRAIN CONTROL PROCESSOR
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Control Station Wiring Harness Diagram (2 or more stations on the 
control station data link) These cables should be used with 2 or more control 
stations on the control station data link. 

Part Name	 Part Number	 Qty.	 Description	 Length

PCP to Tee	 226-0365	 1	 12-pin to 6-pin cable	 0.6m	
			   used to connect the PCP	 (1.96 ft)
			    into the data link bus

Tee to 
Control Station	 226-0366	 Installation	 6-pin to 12-pin cable	 0.6m
		  Dependent	 used to connect the	 (1.96 ft)
			   control station into the 
			    data link bus

Tee to Tee	 225-6107	 Installation 	 6-pin to 6-pin cable 	 Order
		  Dependent	 used to connect from	  to length
			   tee to tee

Tee Connector	 221-9506	 Installation	 Used to connect	 N/A
		  Dependent	  the controls and	   	
	  		   PCP into the
			    data link trunk
			    The installation
			    will require
			    1 tee connector
			    more than the
			    number of
			   control stations
	
Termination	 208-0432	 2	 One termination resistor	 N/A
Resistor			   is required at each end
			    of the control station 
			   data link

POWERTRAIN CONTROL PROCESSOR



1.17
(29.8)

18.00±1.00
(457.2±25.4)

Pin 1

0.09
(2.3)
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STATION LOCKOUT
for master 

control station 
and control 

station 	
data link

Station Lockout (SL) is an optional feature that is designed to lockout 
transferring control from the active station to another station. While the 
station lockout switch is enabled, the station transfer function is disabled 
within the PCP. The station lockout switch will be disabled after a power 
cycle (keyswitch ON-OFF-ON) or until the SL switch has been set in the 
OFF (disabled) position. 

POWERTRAIN CONTROL PROCESSOR

STATION LOCKOUT 
PANEL

248-7494

3.00 
(76.2)

2.40
(61.0)

3.88
(98.4) 3.28

(83.2)
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Where Used: Connects the backup control station (single backup control 
station on vessel) to the PCP. The maximum distance the backup control 
station can be from the PCP is 305m (1000 ft.). The maximum distance 
assumes the use the Caterpillar supplied wiring harness.

Requires: 226-0363 harness
Termination resistors and tee connectors are not required.

 

 

POWERTRAIN CONTROL PROCESSOR

	 •	 Connect from pin 1 on the station lockout connector to the N/O contact 	
		  on an SPST switch.
	 •	 Connect from pin 2 of the station lockout connector to the switch 		
		  contact on the SPST switch.

customer 
installed 

station lockout

STATION LOCKOUT 
PANEL

Requires: 226-0363 harness

 
  

 

BACKUP CONTROL
STATION DATA

LINK



	 Mult i -Stat ion Control  Instal lat ion Guide	 19 	

The maximum distance the backup panels can be from the PCP is defined in 
the chart below, assuming even spacing and using the Caterpillar supplied 
wiring harness.

	 Number of Stations	 Maximum Distance 
		  evenly spaced (14-gauge wire)

	 1	 305 m (1000 ft)

	 2	 305 m (1000 ft)

	 3	 305 m (1000 ft)

	 4	 243 m (800 ft)

	 5	 213 m (700 ft)

	 6	 182 m (600 ft)

	 7	 152 m (500 ft)

	 8	 122 m (400 ft)

Wiring Considerations (2 or more backup stations)
There are two ways to route the cables to the PCP and backup control 
stations. The first option is to run the cable from the PCP to the first backup 
control station, then up to the second backup control station as shown in 
Figure 3.

POWERTRAIN CONTROL PROCESSOR

BACKUP CONTROL
STATIONS
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The second option is to use the PCP as a drop in the data link and run each 
cable directly to the stations, as shown in Figure 4. Wiring the vessel as 
shown in Figure 4 may allow the vessel to be wired using less cable than 
what is used in Figure 3.

POWERTRAIN CONTROL PROCESSOR



Where Used: 
Connects the primary 
and secondary power 
supply wires to the 
PCP. The maximum 
distance the MJB can  
be from the PCP is 
7.6 m (25 ft.). 

Requires: 226-0369 harness

Power to the PCP is supplied from the MJB. The MSCS II system does not use an 
MJB. The customer is responsible for connections using 337-0971 harness. (See 
Appendix page 112). There are four +Battery wires going to the PCP that are used 
for system power and to actuate the gear solenoids. The system voltage select 
jumper, pins 2 and 4, are used to tell the PCP what the system voltage is. If the 
jumper is not installed, it indicates to the PCP that the system voltage is 12 VDC. If 
the jumper is installed the system voltage is 24 VDC.
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Backup Control Station Wiring Harness Diagram (2+ Backup Stations)
These cables should be used with 2 or more backup stations on the backup station 
data link. 

Part Name	 Part Number	 Qty.	 Description	 Length

PCP to Tee	 226-0365	 1	 12-pin to 6-pin cable	 0.6 m (1.96 ft)	
			   used to connect the PCP
			    into the data link bus

Tee to 
Control 	 226-0366	 Installation	 6-pin to 12-pin cable	 0.6 m (1.96 ft)
Station		  Dependent	 used to connect the
			   control station into the 
			    data link bus

Tee to Tee	 225-6107	 Installation 	 6-pin to 6-pin cable 	 Order
		  Dependent	 used to connect from	  to length
			   tee to tee

Tee	 221-9506	 Installation	 Used to connect the	 N/A
Connector		  Dependent	  controls and PCP into	   	
			    the data link trunk
			    The installation will
			   require 1 tee 
			    connector more than
			     the number of
			    control stations	
Termination	 208-0432	 2	 One termination resistor is	 N/A
Resistor			   required at each end of the
			    control station data link

 

POWERTRAIN CONTROL PROCESSOR

PCP POWER
SUPPLY WIRING

Note: See Appendix 
for MSCS II wiring 

connections. 
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PCP Power 12-pin Connector
	 1	 Port Ignition
	 2 	 Select Rtn 
	 3 	 Stbd Ignition
	 4 	 System Voltage Select Jumper
	 5 	 External Alarm Common
	 6 	 External Alarm Contact (NC contact)
	 7 	 – Battery
	 8 	 +Battery 1 (Primary)
	 9 	 +Battery 2 (Primary)
	 10 +Battery 2 (Secondary)
	 11 +Battery 1 (Secondary)
	 12 - Battery

Ignition (pins 1 & 3)
Used to turn on the PCP and the control stations and displays.

System Voltage Select Jumper (pins 2 & 4)
The system select jumper and the select return are used to configure the 
system for 12 or 24 VDC. 

	 System Voltage Select 	 System Voltage
	 and Select Return Connection		
	 Shorted 
	 (pin 2 connected to pin 4)	 24 Volt System
	 Open
	 No Connection	 12 Volt System

External Alarm (pins 5 & 6)
The external alarm normally closed signal and external alarm common signal 
are two normally closed relays connected in parallel that will open during 
operation. A fault on either the primary or secondary system will cause a 
contact closure on these pins. The contacts are rated at 0.3A @ 24VDC.

+Battery Primary (pins 8 & 9)
These inputs provide the primary control system with battery power and are 
used to drive the transmission solenoids.

+Battery Secondary (pins 10 & 11)
These inputs provide the secondary control system with battery power and are 
used to drive the transmission solenoids.

-Battery (pins 7 & 12)
Connects the PCP to the common minus battery bus. The MSCS requires that 
the negative side of the battery banks to be tied together for the system to 
operate properly.

POWERTRAIN CONTROL PROCESSOR

PCP POWER
CONNECTIONS
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THROTTLE / 	
J1939 CABLE

Note: See Appendix 
for MSCS II wiring 

connections. 

Where Used: Connects the PWM throttle signal 
from the PCP to the ECU and the ECU switch 
inputs used to control Troll, Slow Vessel Mode, 
and throttle synchronization (primary throttle or

backup control panel throttle operation). Also connects the PCP into the 
J1939 data link. The maximum cable length for the throttle connections is  
6.6 meters (21 ft.). The PCP J1939 data link drop is 0.6 meters (1.9 ft.).

Requires: 226-0367 harness and 221-9506 Tee Connectors

The ECU/ETP cable is used to supply the Pulse Width Modulated (PWM) 
signal from the PCP to the ECU and the ECU switch inputs used to control 
Troll, Slow Vessel Mode (SVM) and throttle sync. This cable also has a 
J1939 data link drop used to add the PCP into the J1939 data link.

J1939 Data Link (pins 1, 2 & 12)
J1939 data link connections from the PCP to the engine ECU. The J1939 data 
link is connected to the J1939 bus that is used by the MPD displays and is 
routed to the ECU through the MJB.

Troll Enable (pin 3)
Switch input to the ECU to activate trolling mode. This input is used in 
conjunction with the ETP.

-Battery (pin 4)
Common ground reference for the PCP and ECU. This is a common reference 
point for both the primary and secondary control within the PCP.

Primary Throttle PWM (pin 5)
The primary throttle signal is read by the engine ECU to determine desired 
engine speed.

Sync Switch 2 (pin 6)
Switch input to the ECU to activate the secondary throttle. This input is only 
used when the Backup Control Panel is enabled.

Secondary Throttle (pin 7)
The secondary throttle signal to the ECU. When the backup control panel is not 
active the ECU will ignore the secondary throttle signal. When a backup control 
panel becomes the active station,  the secondary throttle select input will be 
switched (internally in the PCP) to minus battery, activating the ECU input and 
causing the engine speed to be controlled using the backup control panel.

Slow Vessel Mode (pin 8)
Switch input to the ECU to activate Slow Vessel Mode.

 

POWERTRAIN CONTROL PROCESSOR
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PCP TO GEAR 
HARNESS

GEAR CABLE
CONNECTIONS

Where Used: Connects the PCP into the marine gear. Maximum length can 
not exceed 39.6 meters (130 ft.).

Requires: 226-0371 harness or 311-8401 harness. The gear cable is used 
to connect the PCP to the various gear solenoids used in the MSCS. These 
harnesses may not be compatible with all marine transmissions. Some 
rewiring and/or repinning may be necessary for correct operation. 

POWERTRAIN CONTROL PROCESSOR

PCP to Gear Harness Connections — 226-0371-02, -03. and 311-8401. 

	 PCP Connection	 Gear Connection
		  226-0371	 311-8401	 Color
			   02	 03	 00	 Brk Out		
	 1	 +V FWD	 1	 1	 2		  RD
	 2	 Not Used			   1		  N/C
	 3	 Not Used			   6		  N/C
	 4	 +V REV	 4	 2	 3		  OR
	 5	 -V REV	 5	 3	 10		  GN	
	 6	 Neutral Return	 6	 4	 4		  WH
	 7	 Neutral Signal	 2	 5	 9		  BU
	 8	 -V FWD	 3	 6	 11		  BK
					     7		  N/C	
					     12		  N/C
		  Troll On			   8	 1	 RD
		  Troll Return			   5	 2	 BK	

FWD Signal (pins 1 & 8) 
The +V FWD and -V FWD provide the drive for the forward solenoid 
1.5 amp continuous drive signal to the solenoid.

Not Used (pins 2 & 3)

REV Signal (pins 4 & 5)
The +V REV and -V REV provide the drive for the reverse solenoid 1.5 amp continuous 
drive signal to the solenoid.

Neutral Signal (pins 6 & 7) Not Required
The neutral signal provides the feedback to the PCP on the position of the transmission.



The Integrated Control Head (ICH) provides engine throttle control and 
transmission gear control through the use of a single mechanical lever for 
each engine and provides operator input switches for station activation, 
engine throttle sync, slow vessel mode (user defined idle speed), troll 
activation, and gear lockout. 

The ICH has a visual indication of switch status using Light Emitting Diodes 
(LED). The ICH also contains the electronics (hardware and software) that 
interface between the ICH and the PCP. The ICH communicates with the PCP 
via a proprietary CAN data link. 

INTEGRATED
CONTROL HEAD

CHROME	
219-8022

BLACK CHROME	
220-2313

GOLD	
220-2315
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INTEGRATED CONTROL HEAD
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MOUNTING

INTEGRATED CONTROL HEAD
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CONTROL STATION PROCESSOR

The Slim Line Control Head provides engine throttle control and 
transmission gear control. The Slim Line control head is available in both 
combined lever (throttle and gear on one lever) and single lever (throttle and 
gear on separate levers) configurations. Operator input switches for station 
activation, engine throttle sync, slow vessel mode, troll activation, and gear 
lockout are provided on a separate button panel. The integrated harness on 
the Slim Line control head must be connected to a Control Station Processor 
(CSP) to interface with the Powertrain Control Processor (PCP).

SLIM LINE
CONTROL HEAD

223-8214

223-8219
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CONTROL STATION PROCESSOR
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CONTROL STATION PROCESSOR
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CONTROL STATION PROCESSOR
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CONTROL STATION PROCESSOR

SLIM LINE
CONTROL HEAD 
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CONTROL STATION PROCESSOR

The detent load is factory set and should not need adjustment. If adjustment is 
necessary follow these steps:

	 1.	 Loosen detent lock nut.
	
	 2.	 Turn detent adjustment bolt in detent housing to increase or decrease 	
		  the feel until it is at the desirable level.
	
	 3.	 Tighten detent lock nut and adjustment is complete.

SLIM LINE
CONTROL HEAD

DETENT ADJUST
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CONTROL STATION PROCESSOR

The Control Station Processor (CSP) provides the interface between the 
PCP and Slim Line control head or the Side Mount control heads. The CSP 
processes the analog signals from the Slim Line control head or Side Mount 
control head and the digital signals from the button panel. The CSP transmits 
this information via the proprietary communication data link. One CSP is 
required for each station. 

The button panel provides operator input switches for use with the Slim 
Line or Side Mount control heads. The button panel has buttons for station 
activation, engine throttle synchronization, slow vessel mode, troll activation, 
and gear lockout. The button panel provides a visual indication of switch 
status (LED). 

CONTROL STATION
PROCESSOR

219-8021
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CONTROL STATION PROCESSOR

101.6 mm
[4.00]

68.3 mm
[2.69]

247.4 mm
[9.74]

266.1 mm
[10.48]

Marine
Power

CONTROL STATION
PROCESSOR

PORT
THROTTLE/GEAR

STBD
THROTTLE/GEAR

SWITCH
PANEL

PC
P

MOUNTING
DIMENSIONS

CONNECTOR
PINOUTS
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CONTROL STATION PROCESSOR

The maximum distance the Slim Line control head can be from the CSP is  
3 m (10 ft).

SLIM LINE
CONTROL HEAD

WIRING HARNESS
DIAGRAM
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CONTROL STATION PROCESSOR

For single engine installations connect the Side Mount control head into the 
port connector on the CSP.

SIDE MOUNT
CONTROL HEAD

Port 229-3689

 Starboard 229-3690
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CONTROL STATION PROCESSOR

TYPICAL	
INSTALLATION

Starboard Throttle	
Installation Shown

The installation of the side mount controls must not place any static side load 
on the shaft.  

Mounting Instruction:
1. Determine the center line of the shaft location.
2. �Drill a 7/8" (0.875") hole centered on the shaft location and parallel to the 

shaft center line.
3. �Insert the shaft in the side mount control. Tighten the primary set screw 

(long) against the shaft and then install the secondary set screw (short) to 
lock the primary set screw.

4. �Mount the side mount control in place and verify that all mounting points 
are tight. 

5. �Visually inspect the 7/8" hole and verify the hole is centered and parallel to 
the shaft.

6. �Place the bearing over the shaft and slide it into the 7/8" hole. The bearing 
should fit snugly into the hole, but it should not place any side load on the 
shaft.
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CONTROL STATION PROCESSOR

BUTTON PANEL 
AND TEMPLATE

CHROME
221-9507

BLACK CHROME
224-9873

GOLD
224-9874

TROLL
N

SYNC

STATION
ACTIVE

SVM
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CONTROL STATION PROCESSOR
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WING STATION

The Wing Station can be installed on a flat 
panel or in a swing-open door. The control 
head is fully protected from sea and weather 
elements. This control head is designed for 
installation in wing stations and aft stations 
that are used for docking of the vessel. 
With the exception of the throttle and gear 
controls, the functionality is similar to the 
Integrated Control Head button panel. 

Wing Station provides engine throttle control 
through the use of port and starboard rotary 
throttle controls. Transmission control is 
provided through the use of toggle switches for forward, neutral, and reverse. 
A button panel also provides operator input switches for station activation, 
throttle synchronization, slow vessel, trolling, and gear lockout. Wing Station 
provides a visual indication of switch status (LED) and is available for a dual 
engine configuration. It communicates directly with the Powertrain Control 
Processor (PCP) via the control station data link. 

WING STATION
255-8006



WING STATION
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WING STATION
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WING STATION

Where Used: Provides engine and gear control similar to the ICH. Can be 
used in any location where an ICH or similar control would be installed. 

Requires: Cable will depend on the system configuration. Refer to ICH 
installation. Does not require a CSP or button panel.
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BACKUP PANEL

F 

N 

R R 

N 

F 

F 

N 

R R 

N 

F 

The Backup Panel provides secondary (backup) vessel operator control of 
the powertrain (engine and transmission). The Backup Panel has a protected 
operator input switch for transferring vessel control from the primary operator 
controls to the secondary (backup) operator control panel. The Backup 
Panel provides engine throttle control and transmission gear control via a 
proprietary CAN data link to the Backup System Processor. The backup panel 
(for a twin engine installation) consists of a single backup enable switch, a 
station active button, an active lamp, and two throttle/gear controls.

!   WARNING

When using the gear lockout feature with the backup panel, be sure that 
both throttle/gear levers are moved into the forward position. If only one 
lever is moved into the forward position, then the opposing gear will engage.

BACKUP PANEL
INSTALLATION 

219-8023
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BACKUP PANEL
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MARINE JUNCTION BOX

The Marine Junction Box (MJB) performs two functions. The first function 
the MJB can be used for is a stand-alone junction box for any marine 
application. The MJB can be used with the custom “made to length” wiring 
harness to make installation easier and less time consuming.

The MJB is also used in the MSCS to provide the interconnection between 
the engine ECU and PCP. Inside the PCP there are two separate wiring 
sections, one for the port system and a second for the starboard system. These 
sections provide the interconnection points for engine power and vessel 
control and monitoring. The MJB also provides circuit protection for the PCP, 
ECU, and the other components connected to the MSCS.

MARINE 
JUNCTION BOX

SINGLE
225-6122

DUAL
225-6123
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MARINE JUNCTION BOX

MOUNTING
DIMENSIONS
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MARINE JUNCTION BOX

NOTE: Caterpillar recommends installing two +battery and two -battery 
cables from the reverse isolator to the MJB and from the reverse isolator 
to the batteries.

The typical current draw for the MSCS with a twin engine installation with 
4 control stations is 30 amps. The current draw for a twin engine installation 
with 8 control stations is 62 amps.

CURRENT 
REQUIREMENTS 	

12 or 24 VDC 
system

	
CABLE LENGTH*

	               4 STATIONS		                    8 STATIONS

		  12 Volt	 24 Volt	 12 Volt	 24 Volt

	   5 ft. (1.52 m)	 10 AWG	 12 AWG	 6 AWG	 10 AWG

	 10 ft. (3.05 m)	 10 AWG	 12 AWG	 6 AWG	 10 AWG

	 15 ft. (4.57 m)	   8 AWG	 10 AWG	 4 AWG	   8 AWG

	 25 ft. (7.62 m)	   6 AWG	   8 AWG	 2 AWG	   6 AWG

	 30 ft. (9.14 m)	   4 AWG	   8 AWG	 1 AWG	   4 AWG

*Refer to ABYC rules E-11 for AC & DC Electrical Systems on Boats for more details.

POWER
CONNECTIONS
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The MJB provides two interface connectors, one for port and one for 
starboard, which connect to the J61 customer connector. The connections are 
to interface with the ECU customer connector and provide battery power, 
switched inputs and data link signals to and from the ECU. The pin out is the 
same for both the port and starboard connectors.

Note: The Multi-Station Control System (MSCS) “plug & run” wiring system 
is designed for engines that have a 70-pin customer connector. Engines with 
40-pin customer connectors require an adapter harness to connect the main 
trunk harness from the MJB to the customer connector on the engine.

	 Engine	 Adapter Harness

	 C9, C-12, 3126B	 9E-6178

	 3176B, 3196, 3406E	 9E-6179

	 3412E, C30, C32	 9E-6180

MARINE JUNCTION BOX

ECU PORT OR
STARBOARD

INTERFACE
CONNECTORS
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MARINE JUNCTION BOX

The MJB provides two connectors, one for port and one for starboard, which 
will be used for future expansion. The pin out is the same for both the port 
and starboard connectors.

PORT OR
STARBOARD
EXPANSION

CONNECTORS
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Starter Interlock (A3 and A4 Controls) pins 1 & 2
The starter interlock provides a means of preventing the engine from starting 
through a switched circuit. The starter interlock may be wired through a 
neutral safety switch or other similar device. If no such device is installed, a 
jumper wire should be installed between pins 1 and 2.

Installation without neutral safety switch or similar device.

Installation with neutral safety switch or similar device.

Installation Note:
The MSCS does not provide any Stater Interlock function. The Starter 
Interlock Switch and Starter Relay Return signals are passed through the 
MJB for customer convenience. The customer is responsible for providing 
and wiring of the Neutral Safety Switch to the MJB or the 70-pin customer 
connector.

Expansion Connector

Expansion Connector

MARINE JUNCTION BOX

PORT OR
STARBOARD
EXPANSION

CONNECTORS
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MARINE JUNCTION BOX

The MJB provides two connectors, one for port and one for starboard, which 
could be used to wire in a Cat custom panel or an OEM designed panel. The 
pin out is the same for both the port and starboard connectors.

Requires: 225-6102 harness or OEM supplied wiring

PORT OR
STARBOARD

CUSTOM PANEL
CONNECTIONS	

226-3422
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The diagnostic lamp alerts the operator to the presence of an active diagnostic 
code. A diagnostic code indicates a fault condition in the electronic control 
system. The operator uses this indication to help diagnose component failures 
in the electronic control system. 

The diagnostic flash codes should only be used to indicate the nature of the 
occurrence of a diagnostic condition. The flash codes should not be used to 
perform detailed troubleshooting. Troubleshooting should be performed using 
diagnostic codes that are displayed by using an electronic service tool.

DIAGNOSTIC LAMP

The warning lamp is used to alert the operator that an engine event has occurred.
A warning event code is active; the warning lamp is on solid.
A derate event code is active; the warning lamp will flash.
When the ECU is energized (keyswitch turned ON), the warning lamp will 
turn on for five seconds. Then the lamp will turn off unless the ECU detects a 
warning condition. Refer to the Engine Installation Guide for more details.

WARNING LAMP

Diagnostic Lamp (Pin 2)

Warning Lamp (Pin 1)

MARINE JUNCTION BOX
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MARINE JUNCTION BOX

The low oil pressure lamp indicates the occurrence of a low oil pressure 
event. This diagnostic code becomes active based on the relationship 
between the engine speed and actual oil pressure. When the ECU is 
energized (keyswitch turned ON), the low oil pressure lamp will turn on for 
five seconds. Then the lamp will turn off unless the ECU detects a low oil 
pressure condition. Refer to the Engine Installation Guide for more details.

The low oil pressure lamp indicates the occurrence of a low oil pressure 
event. This diagnostic code becomes active based on the relationship 
between the engine speed and actual oil pressure. When the ECU is 
energized (keyswitch turned ON), the low oil pressure lamp will turn on for 
five seconds. Then the lamp will turn off unless the ECU detects a low oil 
pressure condition. Refer to the Engine Installation Guide for more details.

LOW OIL
PRESSURE LAMP 

High Coolant Temperature Lamp (Pin 4)

Low Oil Pressure Lamp (Pin 3)

LOW OIL
PRESSURE LAMP 
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When the preventive maintenance interval occurs, such as PM Level 1, the 
maintenance lamp will turn on. 

When running against the fuel to air ratio control map, the lamp will turn on 
for 90 seconds.

When the ECU is energized, the maintenance indicator lamp will turn on 
for five seconds. Then the lamp will turn off unless the ECU detects that a 
maintenance interval has occurred.

MAINTENANCE
INDICATOR LAMP

The maintenance clear switch is required to reset the PM1 interval after 
maintenance has been performed on the engine. The maintenance clear switch 
is standard equipment on the engine mounted control panel. If the engine 
mounted control panel is installed on the engine then the maintenance clear 
switch is not required. Refer to the Engine Installation Guide for more details. 
Note: A momentary contact switch is preferred.

MAINTENANCE
CLEAR SWITCH

Maintenance Clear Switch (Pin 6)

Maintenance Indicator Lamp (Pin 5)

MARINE JUNCTION BOX
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MARINE JUNCTION BOX

The engine ECU provides a signal for an hour meter. When the ECU reads an 
engine speed greater than 500 rpm, the ECU turns on the hour meter. The signal 
is actual engine hours. Refer to the Engine Installation Guide for more details.

HOUR METER –
HOUR METER +

Hour Meter – (Pin 7) and Hour Meter + (Pin 8)
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The engine ECU provides a signal for a remote mounted tachometer. The 
tachometer must meet SAE J1809 signal requirements and the ECU must be 
programmed to the tachometers signal value. Refer to the Engine Installation 
Guide for more details. Note: The tachometer output in not available on 
3406E, 3412E, C30, and C32 ECUs.

TACHOMETER +
TACHOMETER –

	 Part No.	 Description	 Quantity

	 7C1072	 Digital Tachometer
	 or	 or	 1
	 7E3156	 Digital Tachometer w/backlight	

Tachometer + (Pin 9) and Tachometer – (Pin 10)

Tachometer Requirements 
The optional tachometer driver provided by the ECU (Custom Panel 
Connector pins 9 and 10) is a zero crossing square wave with an amplitude 
(no-load) of ± 10 VDC, refer to Figure 28. The amplitude of the signal will 
be ± 5VDC when the load current is less than 4 mA, refer to Figure 29. For 
those tachometers that require two signal lines, use both pin 9 and pin 10. 
The output at pin 9 is the complement (equal signal but travels in the opposite 
direction) of the output from pin 10. Connect either pin 9 or pin 10 from 
the Custom Panel Connector for tachometers that require one signal wire. 
Leave the other wire disconnected. When the ECU detects engine speed, the 
tachometer driver will provide the following output signal voltage (no load 
signal shown).

MARINE JUNCTION BOX
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MARINE JUNCTION BOX

The tachometer output signal is programmable from 12.0 to 500 ppr (pulses 
per revolution, selectable in 0.1 increments through Customer Programmable 
Parameters in ET). Caterpillar requires twisted pair wiring for the connections 
from the Custom Panel Connector to the tachometer. This will help eliminate 
radiated noise problems. Do not connect the tachometer output to more than 
one tachometer.

The minus battery input from the minus battery bus bar.

The switched battery input from the keyswitch, used to supply +battery to the 
components connected to the custom panel connector.

TACHOMETER +
TACHOMETER –

-BATTERY (PIN 11)

KEYSWITCH 	
PIN 12)
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The MJB provides two connectors, one for port and one for starboard, 
which were specifically designed to be used with 217-3865 and 217-8191 
panel assemblies. The pin out is the same for both the port and starboard 
connectors.

Use the 210-8772 gasket if using the 217-3865 and 217-8191 panel 
assemblies. Use the 210-8773 gasket if using the 217-3865 panel assembly.

PORT OR
STARBOARD

KEYSWITCH PANEL
217-3865

DEUTSCH DT04-8PA
CONNECTOR 8 PIN

98.4 mm
[3.88]

152.4 mm
[6.00]

7.6 mm
[0.3]
TYP.

86.4 mm 
[3.40]
TYP.

101.6 mm
[4.00]

4.3 mm
[0.17]

VIEW “A”

DEUTSCH DT06-08SA-P012
CONNECTOR 8 PIN
MATING CONNECTOR

7.6 mm
[0.3]
TYP.

33.2 mm
[3.28]
TYP.

Ø 4.7 mm
[0.18]
TYP.

55.88 mm
[2.20]

17.5 mm
[0.69]

SHUTDOWN

WARNING DIAGNOSTIC

 (YELLOW-18 AWG)
 POSITION 1
1-RELAY IGN. SW. 

(PURPLE-18 AWG)
POSITION 2
2-CONTROL IGN. SW.

(ORANGE-18 AWG)
POSITION 3
3-START IGN. SW.

(BROWN-18 AWG)
POSITION 4
4-BATTERY IGN. SW. 

(LT. GREEN-18 AWG)
8-(-) BATTERY BUS BAR

(LT. BLUE-18 AWG)
7-SHUTDOWN         

(PINK-18 AWG)
6-WARNING LED  

(DK. BLUE-18 AWG)
5-DIAGNOSTIC LED  

SCALE 1:1
 VIEW A

MARINE JUNCTION BOX
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MARINE JUNCTION BOX

Start Panel Cutout Dimensions
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The Keyswitch/Alarm cable has been modified to include two additional 
engine shutdown connections. One two-pin connector has been included 
on each end of the harness. The additional engine shutdown input can be 
connected to an Engine Shut Down Switch or wired into the vessel fire 
suppression system

KEYSWITCH/ALARM 
CABLE 226-0361

Remote Shutdown Switch 
When this input is connected to minus battery, the ECU will set the fuel to  
0 (off).

Remote Shutdown Switch or 
vessel fire suppression system.

PCP Alarm — only available with MSCS
The PCP Alarm output will turn on in the event of a PCP failure.

MARINE JUNCTION BOX
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MARINE JUNCTION BOX

Keyswitch (pin 1)
Remote Start (pin 3)
Unswitched + Battery (pin 4)
Provides the positive switched battery to the ECU. 
Provides the positive switched battery to energize the starter motor mag switch 
(SMMS).

KEYSWITCH/ALARM 
PANEL BREAKOUT 

CONNECTIONS
226-3423

N
/C

Port or Starboard Alarm Panel Connector

Remote Shutdown

-Battery Bus Bar

2

1

Requires: 226-0361 harness or OEM supplied wiring

Requires: 110-7887 keyswitch and 598500 key
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Diagnostic Lamp (pin 5)
The diagnostic lamp alerts the operator to the presence of an active diagnostic 
code. A diagnostic code indicates a fault condition in the electronic control 
system. The operator uses this indication to help diagnose component failures 
in the electronic control system. 

The diagnostic flash codes should only be used to indicate the nature of the 
occurrence of a diagnostic condition. The flash codes should not be used to 
perform detailed troubleshooting. Troubleshooting should be performed using 
diagnostic codes that are displayed on an electronic service tool. 

Warning Lamp (pin 6)
The warning lamp is used to alert the operator that an engine event has 
occurred.
A warning event code is active; the warning lamp is on solid.
A derate event code is active; the warning lamp will flash.
When the ECU is energized (keyswitch turned ON), the warning lamp will 
turn on for five seconds. Then the lamp will turn off unless the ECU detects a 
warning condition. Refer to the Engine Installation Guide for more details.

Remote Shutdown Switch (pin 7)
When this input is connected to minus battery, the ECU will set the fuel  
to 0 (off).

Minus Battery (pin 8)
The minus battery input from the minus battery bus bar.

MARINE JUNCTION BOX
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ELECTRONIC TROLL PROCESSOR 

ELECTRONIC TROLL 
PROCESSOR (ETP) 

INSTALLATION 	
256-4883

When the transmission is equipped with an optional electronic troll valve, 
the ETP will provide the trolling interface between the Powertrain Control 
Processor (PCP) and the electronic transmission. The ETP is responsible 
for providing the trolling signals to either Twin Disc or ZF electronic 
transmissions. The ETP receives the troll command (% slip) from the PCP, 
converts the message into a current/voltage and controls the transmission troll 
valves accordingly. The ETP also measures the shaft speed and transmits it on 
the J1939 data link to be displayed on the MPD.
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ETP CONNECTIONS

		  Signal Requirements	
Troll	 Part

		  Max	 Min	 On/Off	 Number		  Slip	 Slip		

	 Twin Disc	 5 V	 0V	 yes	 243-4211 or 243-4212

	 Reintjes	 2 V	 4 V	 yes	 243-4211 or 243-4212

	 ZF-325, 350,
	 550, 655	

200 mA	 300 mA	 no	 226-0417

	 ZF 2555	 200 mA	 300 mA	 no	 226-0417

	 ZF-2000	 150 mA	 300 mA	 yes	 226-0417

	 ZF-1900/2500	 450 mA	 160 mA	 yes	 226-0417

	 ZF-4500...750	 450 mA	 160 mA	 yes	 226-0417

	 ZF-2000	 1.2 V	 3.8 V	 yes	 243-4211

	 ZF-1900/2500	 1.2 V	 3.8 V	 yes	 243-4211

	 ZF-4500...750	 1.2 V	 3.8 V	 yes	 243-4211	

	 ZF-2060 A	 150 mA	 300 mA	 yes	 226-0417

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

ZF Troll Valve
ZF 1900, ZF 2500, ZF 4600

Requires:	102-8804 Receptacle Kit (includes 3E3376 receptacle and
	     3E3377 wedge)
	 1Q5094 Plug Assembly — inline connector
      	     or
	 8T9605 Plug Assembly — right angle connector

	 ZF Connector	 Wire Name	 4-pin Deutsch

	 A	 Proportional Valve B+	 1

	 B	 Solenoid ON/OFF B+	 4

	 C	 Solenoid ON/OFF B+	 3

	 D	 N/C	

	 E	 N/C	

	 F	 Proportional valve B-	 2

ZF Gear Connection
ZF 1900, ZF 2500, ZF 4600

Requires:	102-8805 Receptacle Kit (includes 3E3382 receptacle and
	      3E3383 wedge)
	 1Q5094 Plug Assembly — inline connector
      	      or
	 8T9605 Plug Assembly — right angle connector

	 ZF Connector	 Wire Name	 6-pin Deutsch

	 A	 FWD +	 1

	 B	 REV +	 2

	 C	 N/C	

	 D	 N/C	

	 E	 N/C	

	 F	 Common	 3 and 6
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ELECTRONIC TROLL PROCESSOR 

Measuring Troll Valve Current

Step 1  �Disconnect the troll 4-pin connector and remove pin one from both 
connectors.

Step 2  ���Set the voltmeter
	 to measure current

Step 3  ��Connect the meter
	 Keep pin one out from both connectors and connect the 4-pin
	      connector together.
	 Connect the red probe from the meter to the socket wire from ETP).	
	 Connect the black probe to the pin (Harness to Troll Valve).
	 Turn the system on, engine off.
	 Activate troll and move the throttles while measuring the current.

 Pin 1 Pin 1
 

 
 

 
 

 

 

 
 

 
 

To
ETP

Set meter to
measure current
on the mA scale

verify that you
are using the

meter input
for current

To
ETP

 
 

 Pin 1 Pin 1
 

 
 

 
 

 

 

 
 

 
 

To
ETP

Set meter to
measure current
on the mA scale

verify that you
are using the

meter input
for current
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ELECTRONIC TROLL PROCESSOR 

Twin Disc 
Profile 

Installation

4-20 mA Troll CommandTwin Disc 	
MGX/ETROLL & 

MG Gears ETROLL 
Installation

NIN = Not In Neutral
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 Twin Disc 
MGX/ETROLL 

Installation

0-5 VDC Troll Command

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

The ETP provides an input to monitor shaft speed. Shaft speed can be 
displayed on MPD. Use the MPD Builder program to customize the MPD 
screen to display Shaft Speed.

Magnetic Band Installation
Install the magnetic band around the propeller shaft. Tighten the magnetic 
band so that it does not slide or move around he shaft. Do not exceed 8 in/lbs 
on the tightening screw.

 Shaft Speed 
Sensor 

Installation
226-3424
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Fabricate a bracket to secure the shaft speed sensor above the magnetic 
band. The bracket should be installed radially in line with the magnets on 
the magnetic band. Position the clamp band under the shaft speed sensor and 
adjust the sensor so that it is touching the clamp. Loosen the speed sensor 
1/4 turn to create an air gap (1/32”) between the shaft speed sensor and the 
tightening screws of the magnetic band. 

 Shaft Speed 
Sensor 

Installation
(cont)

ELECTRONIC TROLL PROCESSOR 

Shaft Speed Pulses Per Revolution
Number of shaft speed sensor pulses per shaft revolution. This number is 
dependent on the number of magnets installed on the shaft speed magnetic 
band. The standard value is 4. This value should be programmed to number 
of magnets divided by 2.

	 Options	 Default

	 0 to 250 pulses	 4 pulses per
	 per revolution	 revolution
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ELECTRONIC TROLL PROCESSOR 

ETP Calibration 
(using ET)

!   WARNING

Do not proceed with this calibration unless you have read and 
understand the following instructions and warnings. Failure to follow the 
instructions or heed the warning could result in injury or death.

This calibration will cause vessel motion, be prepared to navigate.
This calibration may be aborted by exiting Troll mode.

Before Calibrating:
Position the vessel in unobstructed, navigatable water.
Clear all personnel from rotating equipment.

1. �Turn the keyswitch ON engine OFF. Boot up ET and access Service > 
Calibrations > PCP Transmission Valve Calibration.
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2. �The warning screen will appear. Read the warning carefully and notify any 
passengers that the vessel will be moving while the calibration procedure is 
performed. Then click OK.

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

3. �The Select Components To Calibrate Screen will appear. Click on the 
appropriate calibrations needed for the vessel. If the vessel is equipped with 
a single engine, click on the Port calibrations and verify that the engine 
location is programmed to PORT.

Single engine vessel

4. Select the parameters to calibrate and click on Begin.
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5. �To begin the calibration sequence; 
• �Turn the keyswitch ON and start the engine. Allow the engine and 

transmission to reach normal operating temperatures.
	 • �Turn on Traditional Troll. This can be done using the MPD. Scroll 

to the Control System Information Screen and change Troll Mode to 
Traditional.

	 • Place the throttles at 100% or W.O.T.
	 • Click on Next

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

6. �Enter the pressure set point for full engagement for the Port engine. This 
value can be found on the transmission information plate, operator’s 
manual, or by using ET while monitoring transmission pressure during 
transmission lock-up.

7. Click OK.
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8. �ET will calibrate the Port Transmission full engage value.

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

9. �The Successful Calibration Screen will appear. Click on Continue.
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10. �Allow the Starboard engine and transmission to reach normal operating 
temperatures. 
• Place the throttles at 100% or W.O.T. 
• Click on Next

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

11. �Enter the pressure set point for full engagement for the Starboard engine. 
This value can be found on the transmission information plate, operator’s 
manual, or by using ET while monitoring transmission pressure during 
transmission lock-up.
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12. ET will calibrate the Starboard Transmission full engage value.

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

13. The Successful Calibration Screen will appear. Click on Continue.
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14. �Allow the Port engine and transmission to reach normal operating 
temperatures. 
• Place the throttles at 0% throttle or low idle. 
• Click on Next

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

15. �Enter the pressure set point for full slip for the Port engine. This value can 
be found on the transmission information plate, operator’s manual, or by 
using ET while monitoring transmission pressure during full slip. Click  
on OK.
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16. �ET will calibrate the Port Transmission full slip value.

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

17. �The Successful Calibration Screen will appear. Click on Continue.
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18. �Allow the Starboard engine and transmission to reach normal operating 
temperatures. 
• Place the throttles at 0% throttle or low idle. 
• Click on Next

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

19. �Enter the pressure set point for full slip for the Starboard engine. This 
value can be found on the transmission information plate, operator’s 
manual, or by using ET while monitoring transmission pressure during 
full slip. Click on OK.
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21. �The Successful Calibration Screen will appear. Click on Finish.

20. �ET will calibrate the Starboard Transmission full slip value.

ELECTRONIC TROLL PROCESSOR 
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ELECTRONIC TROLL PROCESSOR 

Installation on the ZF Supershift transmissionTransmission 
Pressure 

Sensor 
Installation

Optional adapter block, 18 mm threads. 
The adapter block can be used to install 
the transmission pressure sensor. This 
location will read clutch applied pressure 
for forward and reverse and 0 pressure 
when the gear is in neutral.
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The Marine Power Displays are available in three different models, the 
Color MPD, the Mini MPD and the MPD. All three units can display the 
information in this section. The MPD will be used for all examples. The 
Marine Power Display (MPD) provides current engine and transmission 
operating data. The screens can be customized to display various engine 
parameters and MSCS information. The MPD software has been redesigned 
to include MSCS functions.

There are two information screens available, the System Information screen and 
the Control System Information screen. Pressing the button labeled Menu will 
display the System Information screen or the control system Information screen.

The System Information screen is the first screen displayed by default, 
however the MPD will retain which information screen was displayed last 
until a power-off/reset.

The System Information screen will display the current User Name, 
Software Version, ROM Bootloader Software Version, Unit Serial Number, 
Unit Location, Engine Location, Display Units, and Vessel Speed Units. 
Pressing the button labeled Menu will display the System Information menu 
screen. On this screen, the button functionality is re-defined as shown on 
the right side of the screen, see figure 3. If a diagnostic code is active and 
the diagnostic code window is on screen, the button actions return to their 
normal definitions. Pressing the up or down arrow button will cause the top 
menu item (labeled Change Screen) to scroll through the items to be changed 
(Change Screen, Change User, Change Unit Location, Change Display Units, 
and Change Vessel Speed Units) and cause the selected data to be displayed 
in reverse video. Pressing the alarm button will cause the specified parameter 
to scroll through each available value (i.e. Change Vessel Speed would scroll 
through Knots, MPH, and KPH). Pressing the button labeled Exit will return 
the display to the System Information screen and save any changed data to 
non-volatile memory.

Figure 2  – Information Screens

MARINE POWER DISPLAYS 

MARINE POWER
DISPLAYS

COLOR MPD 309-3001
MINI MPD 222-2222

MPD 333-3333

INFORMATION
SCREENS

SYSTEM
INFORMATION

SCREEN
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MARINE POWER DISPLAYS

Pressing the alarm button will cause the Control System Information screen 
to be displayed. This option is only available if the MPD has detected a 
Powertrain Control Processor (PCP) on the CAN data link.

Pressing the alarm button will cause the displayed User Name text to scroll 
through the available user names.

Pressing the alarm button will cause the displayed Unit Location text to scroll 
through the available location selections.
The vessel locations that are available are: Bridge, Port Wing, Starboard 
Wing, Tower, Engine Room, Aft Station, Fly Bridge, and Bow Station.

Pressing the alarm button will cause the displayed Display Units text to scroll 
through the available units selections (English and Metric).

Pressing the alarm button will cause the displayed Vessel Speed Units text to 
scroll through the available units selections (Knots, MPH, and KPH).

The Control System Information screen will only be displayed if a Powertrain 
Control Processor (PCP) is detected on the data link. This screen will display 
the PCP software part number, Troll Mode, Troll Set Engine Speed, Engine 
Sync Master, Active Station Location, active Station Button Status, and 
Active Station Lamp Status. Pressing the button labeled Menu will display 
the screen shown in Figure 4. On this screen the button functionality is 
re-defined as shown on the right side of the screen. However, in the presence 
of a diagnostic code window button actions return to their normal definitions. 
Pressing the up or down arrows will cause the top menu item (labeled Change 
Screen) to scroll through the items to be modified (Change Screen, Change 
Troll Mode, Change Set Speed, Change Sync Master, and Change Station 
Location) and cause the selected data to be displayed in reverse video. 
Pressing the alarm button will cause the specified parameter to scroll through 
each available value. Pressing the button labeled Exit will return the display 
to the Control System Information screen and transmit any changed data 
items to the PCP.

CHANGE SCREEN

CHANGE USER

CHANGE UNIT
LOCATION

CHANGE DISPLAY
UNITS

CHANGE VESSEL
SPEED UNITS

CHANGE SYSTEM
INFORMATION

SCREEN

Figure 3
System Information Menu Screens
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Pressing the alarm button will cause the System Information screen to be 
displayed.

Pressing the alarm button will cause the displayed Troll Mode to scroll 
through the available troll modes (Traditional and Intelli-Troll).

Selecting Change Troll Set Speed will display the following screen. 
Pressing + will increase the set speed by 1 rpm and pressing – will decrease 
the set speed by 1 rpm. Pressing Save will cause the MPD to send the data to 
the PCP (and exit the screen), and pressing Cancel will cause the MPD to exit 
the screen without sending any data to the PCP.

Pressing the alarm button will cause the displayed Engine Sync Master to 
scroll through the available sync master selections (PORT and STBD).

Displays the Active Station Location (Bridge, Port Wing, Starboard Wing, 
Tower, Engine Room, Aft Station, Fly Bridge, and Bow Station). If the PCP 
reports that there is no active station, then the MPD will display NONE in the 
Active Station Location field. 

CHANGE 
SCREEN

CHANGE 
TROLL MODE

CHANGE 
TROLL SPEED

CHANGE ENGINE
SYNC MASTER

ACTIVE STATION
LOCATION

Figure 4
Control System Information Menu Screens

Figure 5
Change Troll Set Speed Menu

MARINE POWER DISPLAYS


