
Lab 23                       Name(s) _______________________________________ 

Controller Diagnostics 
 
Read the handout titled Controller Area Network (CAN) Theory of Operation 
Also read in your textbook pages 354 –356 to Answer these questions: 
 

1) Why are the Can High and Can Low buss wires twisted? 
 
 
 

2)  Define Shielding and explain the Drain wire. 
 
 
 
 

3) Why are CAN terminal Nodes R1 and R2 used? 
 
 
 
 

4) Explain how messages are sent from one computer to another on the CAN buss 
 (you can verbally explain this to the instructor) 
 
 

5) What prevents two computers from sending information on the CAN at the same time? 
 
 

 
 
6) Explain these abbreviations used by John Deere, 

 
SSM,  ECU,  CMU,  FLC,  TCU 

 
 
 
Read Troubleshooting the J1939 Data Link starting on page 442 of the textbook. 
 
Refer to the picture on the handout Controller Area Network (CAN) Theory of Operation  
 

7)  How could you use the Service Advisor System Connector  
     to test the electrical integrity of the CAN wiring system? 
         (you can verbally explain this to the instructor) 
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Refer to the handout titled CAN Monitor Unit (CMU) Menu Structure—Service Mode. 
 

Go to the 544J Loader and enter the Service Mode (The CMU is the instrument display panel) 
Navigate through the menu structure and use the Select, Back and Next buttons to explore what type 
of information is available.    
 

8)  What is the difference between an Active Code and a Stored Code? 
 
 
 
9)  List ALL information displayed for each Active Code. 
 
 
 
 
 
 
In Service Advisor, look up 9001 - Diagnostic Trouble Codes (DTC) 
 

10)  What is an ECU?   
 
Under (ECU) Diagnostic Trouble Codes, click on Diagnostic Trouble Codes (DTC) Quick 
Reference List.   Find code 000105.03.   
 

11)  What does MAT stand for? 
 
 
Go back to 9001 - Diagnostic Trouble Codes (DTC) 
 

12)  What is a CMU? 
 
Under (CMU) Diagnostic Trouble Codes, click on Diagnostic Trouble Codes (DTC) Quick 
Reference List.  Sensors are assigned the letter B for identification by John Deere.   
 

13)  Circle the correct  B number for the Fuel Level sensor.   B6,   B7,  B16,  B17,  B9,  B19 
 

The MAT sensor is B7   
Using these B numbers and the System Functional Schematic, Wiring Diagram and Component 
Location Legend, locate the MAT sensors and the Fuel level sensor on the machine. 
 

Both of these sensors are simply unplugged.  If they were not unplugged you would test the sensor 
to ensure it is not open or shorted, and you would test the wire connector to ensure there was a 
reference voltage and ground available.   
 

Demonstrate using a DVOM to do these tests at each sensor. 
 

Answer question on the wiring diagram supplied by the instructor 
 

Demonstrate how you can use Service Mode on the CMU to verify your repairs and monitor other 
sensors such as the throttle. 
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Information for Lab 23 Controller Diagnostics 
 

Controller Area Network (CAN) Theory of Operation 

 
 
The CAN consists of two buses, CAN High and CAN Low. These two buses (wires) carry signals 
opposite to each other to overcome noise interference and minimize communication errors. The 
high and low buses, along with a ground wire, are weaved together forming what is called a twisted 
triple. The twisted triple provides an additional method of reducing interference and thus help the 
devices communicate with minimal errors. 
 
The CAN is an arbitration based system. This means that a low priority message will always allow a 
high priority message to go first. Each CAN device checks to see if the bus is idle before it 
transmits a signal. Whichever device gets on the bus first will be able to transmit its signal. When 
collision occurs, that is, when two or more devices are transmitting at the same time, the device 
with the lowest ID will have higher priority to access the bus. The device that loses arbitration will 
immediately retransmit its signal when the device with the higher priority has completed its 
transmission. 
 
The CAN also includes the following components:  
 
CAN Termination Node (R1)  
CAN Termination Node (R2)  
Service ADVISOR™ Diagnostic Connector (X1)  
The termination nodes are 120 ohm resistors that help prevent signal errors. These resistors are 
located at opposite ends of the CAN bus.  
 
The Service ADVISOR diagnostic connector provides an interface for connecting diagnostic 
equipment such as a laptop. See Service ADVISOR Connection. (Group 9015-20.) 



 
Information for Lab 23 Controller Diagnostics 

 
CAN Monitor Unit (CMU) Menu Structure—Service Mode 

 
NOTE: 
The navigation buttons MENU, BACK, NEXT, and SELECT are located at the right side of the 
CMU display. 
 
There are two versions of the CAN monitor unit (CMU) main menu structure: Operator Mode and 
Service Mode. 
 
Operator Mode is used to change user preferences, view operational settings, and view 
diagnostic trouble codes (DTCs). To enter Operator Mode, turn key switch to the ON position, 
then push and immediately release the MENU button. 
 
Service Mode provides additional items not available in Operator Mode. This feature allows a 
service technician to change operational settings and clear DTCs. It also allows the technician to 
monitor functions for diagnostic and testing purposes. 
 
To enter Service Mode, turn the key switch to the ON position, then push and hold the MENU 
button down for approximately 5 seconds until a beep is heard and Service Mode temporarily 
appears on the Main Menu. 
 
NOTE: 
When Service Mode is accessed, the Main Menu will stay in Service Mode even if the CMU 
display is returned to the home screen. As long as the key switch is kept in the ON position, the 
MENU button only needs to be pushed once to re-enter Service Mode. 
 
Cycling the key switch to OFF, then back to ON resets the CMU menu mode. Pushing and releasing 
the MENU button after the key switch has been cycled, only allows access to the Operator Mode 
menus. 
 
To navigate through the menu structure, do the following: 
 
Push the BACK button to go back one screen.  
Push the NEXT button to scroll down the menu.  
Push the SELECT button to select the highlighted item.  
Selecting an item in the main menu will bring up the corresponding submenu. Selecting an item in 
the submenu will bring up the next corresponding submenu, if applicable. Continue navigating 
through the submenus until the appropriate submenu is obtained, then select the desired screen. 
 
 



 
 

Questions on the wiring diagram supplied by the instructor 
(Answer for Question #9) 

MAT Sensor Open or short ECU 105.3         Fuel Level Sensor Open or Short CMU 105.3 

 

 
 
How can you use the volt meter to determine if there is an Open in the Y02 Yellow wire? 
 
If there was a short the Yellow wire, how many volts would you find at the Fuel Level Sensor?   
 
How would the CMU know that the Yellow wire was shorted? 
 
How can you use the volt meter  to determine if there is an Open in the R02 Black Wire? 
 
How can you use the volt meter to decide if the B17 Fuel level sensor is Open or Shorted? 
 
If you find no problems in this circuit, why should you clear the codes and then check for  
Stored Codes after operating the machine for a few days? 
 
 


