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• Go to GSPN & download:  
- Fast Track Manual  
- Bulletins / Tech Tips that might help in the repair 
- Visit our SPSN repair video website and review any repair video that may assist with  

 
 

 
• Basic Tools a tech should have: 
- Sensor should always be part of your parts tool kit.    
- Voltage meter to check and confirm voltage / resistance of components. 
- Hand tools, Screw Gun , Level , tool mat 

       the repair   



 Always get the BOM Name on 
Refrigerators, DO NOT use the Model 
Number 
 

 Always get the Serial Number on all 
products. There are “Running 
Changes” that have “Bulletins” 
referring to part number changes at 
a production Serial Number. If you 
are looking up parts, you should 
verify “Serial Number” 
 

Ordering Parts 
Refrigerators 
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Model Code 
or 

BOM Name 

Product Type 
4:  REF 
5: W/M 
7:  MW / Oven 
G: Dishwasher  

0 A C 6 4 B B F 9 0 5 4 7 6 L 

Pro. Month 
1~9 : Jan~Sep 
A : October 
B : November 
C : December 

Production  
Country and line 
Korea 1 - 4 
China A 
Thailand D 
Mexico - G, W , B 
India Z 
Malaysia, M 
USA ??? 

Production Year 
R : 2001 T : 2002 W : 2003 
X : 2004 Y : 2005 A : 2006 Jan 
L : From 
02/2006 P : 2007 Q : 2008 
S : 2009 Z : 2010 B:2011 
C:2012 D:2013 F:2014 
G:2015 H:2016 J:2017 
K:2018 M:2019 N:2020 



- Force Mode 
- Demo Mode 

- Diagnostic Mode 
- Load Mode 
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Will allow you to turn on 
compressor, fans,  TDM 

and activate Defrost 

Stops Heating / Cooling 
Lights remain on 

Check Error codes 

Allows you to see what component are  running. 
1. Function IR Transmitter and Receiver 

2. Ambient Temp if Too High or Low 
3. Fans running High or Low speed 

4. All other components 



Force Mode – How to Enter  



Check your service manual  
or fast track for other model types 
with different style displays 
 
                    Search Force Mode  

Force Mode – How to Enter  
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DEMO MODE – Heating and Cooling Off  

= 

Cooling Off 

Lights ON 

Heating Off 

2015 Models  

Past  Models  
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Diagnostic Mode – Used to check for errors 

1 1 

39   E 

Press the top two buttons of the display, the four eights will blink on the display, keep 
holding until they disappear.   After they disappear the error codes will be displayed if 
any were recorded.  

Example Error Code 

39E Ice Maker (Fridge) 
Function Error 

It occurs when there is a defect in 
removing ice cubes or in making it move 
[ When there is an error while doing self-
diagnosis of the Initial Motor Rotation.] 

After replacing the Ice Maker (Fridge), plug in the 
Fridge and check if the Ice Maker operates 
normally 

Use your Fast Track or Service Manual 



Step 1. Hold the top two buttons together until the display 
blinks.   

Step 2. while the display is blinking let go of the top two buttons. 
After doing so tap on the Fridge button.  Load Mode will start 

This mode will indicate the operational status on different functions of a Fridge.  
- This mode allows you to check functions such as fridge , freezer, fan operation and RPM, Temperature sensor, Compressor 
operation,  defrost Heaters , damper , Ice maker and other. 
 
 
- THE MODE WILL INDICATE  
WHICH COMPONENTS  
ARE ON 
 
 
 
 

LOAD MODE- Used to check what is on 



a 

Load Mode Check List 
Display LED Location Operation 

R-1 a Fresh Food Fan High speed 
R-1 b Fresh Food Fan Low speed 
R-1 c Fresh Food Defrost Heater 
R-1 d When 1st plugged in 
R-1 e High Temp Condition Ambient Over 93F degrees  
R-1 f Low Temp condition Ambient  Under 72F degrees 
R-1 

All LED Off e - f Normal condition Ambient  ( Between 73F – 91F) 
R-1 g Demo Mode 
F-1 a Compressor On 
F-1 b Freezer Fan on high 
F-1 c Freezer Fan on low 
F-1 d Freezer Defrost Heater on 
F-1 e Compressor Fan on high 
F-1 f Compressor Fan on Low 

F-1 g When the Sparkling water 
 to dispenser valve operates 

R-10 a Damper Open 
R-10 c Ice Maker heater operates 
R-10 d Full Ice  ( 2013 ICE Maker ) 
R-10 e (Sensor detects) Sparkling Water tank full 
R-10 f (Sensor detects) Sparkling Water tank low 
R-10 

All LED Off e - f (Sensor detects) Sparkling water tank empty 
F-10 c Sparkling Water Dispenser valve operates 
F-10 d Ice Room Fan - High Speed 
F-10 e Ice Room Fan - Low Speed 
F-10 f Water to Dispenser valve  operates - Sparkling only 
F-10 g French Heater Operates 

R-1 R-10 F-1 
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If a customer has a complaint of no ice,   remove the ice 
bucket and place your finger on the receiver of the ice 
maker.   If blocked the  R-10 – D will begin to blink.   
Doing this will test the receiver and transmitter 
operation. 
   If the LED does not blink when you place your finger 
on it , test transmitter with you non UV filtered camera.  

Checking the IR receiver and transmitter on Headed Mold Ice Makers  
LOAD MODE- Used to check what is on 



Ice Maker  
Diagnostic & Troubleshooting 



Verify the Issue 

• What is the customer complaint?  Do not count on 
the work order for correct symptom. 

• Paraphrase what customer describes so there is 
agreement on symptom. 

• Some possible symptoms:  
o No Ice 
o Slow Ice 
o Not dispensing ice 
o Wrong type cubes dispensing 

 

 



What is Normal? 
• Customer Complaint:  Crushed, not 

Cubes 
o Normal to have some broken ice with cubes.   
o Demonstrate difference between cubes and 

crushed 
 
 
 
 

 
 

• Slow Ice, Ice Recovery Time 
o Depends on customer usage, temperatures, 

etc. 
o Empty ice bucket can take over 24 hours to 

refill 
• Ice Quality 

o Direct contact ice makers produce white, 
brittle cubes.  This is a result of quick freezing. 

 
 
 

• Cubed • Crushed 

• Broken  
This happens when the Ice has been 
sitting for a long time 



DO NOT JUST OPEN THE DOOR AND PRESS THE TEST SWITCH 
 
YOU MAY ACTUALLY SEE A HARVEST OCCURING AND ASSUME PROBLEM SOLVED 
 
THIS ISNT A FIX & DOESN’T MEAN THAT IT IS NOW WORKING. DOING JUST THIS WILL MOST LIKELY RESULT IN A REDO! 

 First thing we need to make ice is to have a supply of water. 
 The second thing we need is the ability to achieve a temperature low enough to at the very 

least freeze water. 
 Third we need a monitoring system to convert temperature to voltage then action a physical 

movement to remove ice from their tray and into the storage bin. 
 Fourth we need a source to deliver the ice cubes from the storage bin and into our glass at 

our command. 

Ice Making Requirements 



Ice Making Requirements 

Water supply 
 

Minimum  20 PSI 
No piercing type valves (advise 

customer ) 
 
A clean water filter, replace if needed 

(customer purchase) 
If Reverse Osmosis system is used, 

remove filter 
 



Water Filter  



Ice Making Requirements 

  Harvesting Temperatures 
• Freezer :  

 
 
• Ice Room (old style ice maker): 
 

 
• Ice Room (Heated Mold): 

Main PCB looks for below -7.5⁰C (18.5⁰F) for 5 
seconds after a stand time of 50-60 minutes. 

Main PCB looks for below -17⁰C (1.4⁰F) for 5 
MINUTES after stand time of 58-110 minutes 

Main PCB looks for below -13⁰C (8.6⁰F) for 5 
seconds after a stand time of 23-43 minutes 



17.6 18.7 3.26 

19.4 17.9 3.21 

A HARVEST WILL OCCUR 

A HARVEST WILL NOT OCCUR 

ICE MAKER EJECT SENSOR 

It is important to note you can only check 
VOLTAGE on the ICE MAKER EJECT 
sensor. The RESISTANCE chart will not 
work. 

Ice Making Requirements 



No ice dispensed 
Check for auger operation, you 

should hear auger motor when you 
press lever.   

If no motor operation, check the 
plunger switch first, then ice route 
switches then auger motor 

Check for a clogged ice bucket 
opening 

 

Dispensing Issues 



Dispensing Issues 

All crushed ice, no cubes 
Ice door not sealing, 
Frost in chute and ice bucket 
Ice clumped in opening of bucket 
Ice bucket properly in place, flapper moves freely 

 
 
 
 
 
 
 

Check Cubed Solenoid operation 
 Verify easy up and down movement  

 
 



Direct Contact Ice Maker 

 Sealed system loop runs through the ice maker 
 Faster freezing and replenishment 
 Follow steps carefully when removing 

 
 
 



1. 2. 

3. 



Replace the Correct Parts 

• If the unit ever made ice correctly, the problem is 
probably not the main PCB. 

 
• Ice Maker should never be replaced for dispensing 

issues or no water issues. 
 

• Replace Ice Maker for bad sensor, bad motor, bad 
heater, bad internal switches. 
 

• Before replacing main PCB, unplug the refrigerator, 
then remove all wiring harness connectors and 
reinstall them.  This will  solve many ice related 
issues, as sometimes the connectors are just loose.    
 
 
 



Troubleshooting the 
 Refrigerator Fans 



 Fans are DC motors, normally operating 
depending on speed between 7-11Vdc. 

 Our fans normally have 3 wires:                 
V+ (Red), V- (Black), FG (White) 

 FG line is a feed back signal from the fan 
monitored by Main Board 2.0 to 2.5 VDC 



Ice Room Fan Error  

• Feedback (FG) Check 
• Activate Forced Mode (FF) 
• Measure voltage between CN76 Pin 6 and a GND point on the Main 

PCB (J23) 
• Voltage should read approximately 2.5VDC 

• Voltage Check 
• Activate Forced Mode (FF) 
• Measure voltage between CN76 Pin 2 and a GND point on the Main 

PCB (J23) 
• Voltage should read between 7VDC and 12VDC 

• Ice Room Fan Operation 
• When Compressor is ON, the Ice Room Fan motor is ON 
• When Compressor is Off, the Ice Room Fan is motor is OFF 
• When Fridge Room door is open, the Ice Room Fan motor will turn OFF 
•  When Fridge Room door is closed, the Ice Room Fan will turn back on after a 12 

second delay 
• When the Ice Maker Heater turns On, the Ice Room Fan turns OFF 

1. 

2. 

3. 



Condenser Fan Error  

• Feedback (FG) Check 
• Activate Forced Mode (FF) 
• Measure voltage between CN76 Pin 9 and a GND point on the Main 

PCB (J23) 
• Voltage should read approximately 2.5VDC 

• Voltage Check 
• Activate Forced Mode (FF) 
• Measure voltage between CN76 Pin 5 and a GND point on the Main 

PCB (J23) 
• Voltage should read between 7VDC and 12VDC 

• Compressor Fan Operation 
• When Compressor is ON, the Compressor Fan motor is ON 
• When Compressor is Off, the Compressor Fan is motor is OFF 
• Ambient temperature must be above 66oF for the Compressor Fan Motor to turn ON 
• If compressor run time is high, the Compressor Fan motor will turn ON 
• There may be a 7 minute operation delay to prevent overloading the compressor 

 

1. 

2. 

3. 



Refrigerator (FF) Fan Error  

• Feedback (FG) Check 
• Activate Forced Mode (FF) 
• Measure voltage between CN76 Pin 8 and a GND point on the Main 

PCB (J23) 
• Voltage should read approximately 2.5VDC 

• Voltage Check 
• Activate Forced Mode (FF) 
• Measure voltage between CN76 Pin 4 and a GND point on the Main 

PCB (J23) 
• Voltage should read between 7VDC and 12VDC 

• Refrigerator Fan Operation 
• If the actual refrigerator compartment temperature is above the target temperature, the Refrigerator 

Fan motor is ON 
• When the refrigerator target temperature is reached, the Refrigerator Fan motor will turn OFF 
• When the refrigerator door is open, the Refrigerator Fan motor will turn OFF 
• When the refrigerator door is closed, the Refrigerator Fan motor will turn on after a 10 second 

delay 

2. 

1. 

3. 



Freezer (FZ) Fan Error  

• Feedback (FG) Check 
• Activate Forced Mode (FF) 
• Measure voltage between CN76 Pin 7 and a GND point on the Main 

PCB (J23) 
• Voltage should read approximately 2.5VDC 

• Voltage Check 
• Activate Forced Mode (FF) 
• Measure voltage between CN76 Pin 3 and a GND point on the Main 

PCB (J23) 
• Voltage should read between 7VDC and 12VDC 

• Refrigerator Fan Operation 
• When Compressor is ON, the Freezer Fan motor is ON 
• When the Freezer compartment target temperature is reached the compressor will turn OFF, and 

the Freezer Fan motor will turn OFF 
• When the freezer door is open, the Freezer Fan motor will turn OFF 

2. 

1. 

3. 



Troubleshooting the Defrost Circuit 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.newsmosh.com/prototype-samsung-galaxy-s6/samsung-logo-png/&ei=Hu7sVJewBNWnyASou4KIAw&bvm=bv.86475890,d.aWw&psig=AFQjCNEbNXDFCRr5uWeDMzzaX2MK8Nsikw&ust=1424899992765815


Defrost heater of fridge room 
Approx 120~150Ω  36 

Checking Resistance  
of Defrost Heater!  

Check Voltage in forced defrost 
mode 

※ 105~132V  

Checking Voltage of Defrost 
Heater at the PCB! 

  
 
  



Defrost heater of fridge room 
Approx 130~150Ω  

Checking Resistance  
of Defrost Heater at the PCB! 

  
 
  

Com 1 

FF-D-HET 



Resistance value of black, red pin of fuse 
※ 0.1~0.5Ω : good 

    OL : Bad 38 

Checking Resistance  
of Bi-Metal! 

  
 
  



Checking Resistance  
of Thermal Fuse! 

  
 
  

Continuity beep  
if Good !!! 



 Refrigerator Defrost Error  

• Heater Resistance Check 
• Measure resistance between CN70 Pin 1 and a CN72 Pin 3 
• Resistance should read approximately 120Ω 
• 0Ω indicates a short  
• Infinite resistance indicates an open heater or bi-metal device 

• Refrigerator Defrost Sensor Check 
• Verify Voltage and Resistance according to Defrost Sensor troubleshooting 

procedure  
• Verify values using the Sensor Temperature Chart on the FT manual 
• The FF DEF sensor will shut off the heater at approximately 63oF 

• Heater Voltage Check 
• Activate Forced Mode (FF) 
• Measure voltage between CN70 Pin 1 and a CN72 Pin 3 
• Voltage should read approximately 120VAC 

• Bi-Metal Check 
• Remove the fridge evaporator cover, and check the resistance across 

the Bi-Metal device 
• 0Ω indicates a good Bi-Metal device 
• Infinite resistance indicates the Bi-Metal is open and must be replaced 
 

1. 

2. 

3. 

4. 



 Freezer Defrost Error  

• Heater Resistance Check 
• Measure resistance between CN70 Pin 3 and a CN72 Pin 3 
• Resistance should read approximately 60Ω 
• 0Ω indicates a short  
• Infinite resistance indicates an open heater or bi-metal device 

• Freezer Defrost Sensor Check 
• Verify Voltage and Resistance according to Defrost Sensor troubleshooting 

procedure  
• Verify values using the Sensor Temperature Chart on the FT manual 
• The FZ DEF sensor will shut off the heater at approximately 50oF 

• Heater Voltage Check 
• Activate Forced Mode (FF) 
• Measure voltage between CN70 Pin 3 and a CN72 Pin 3 
• Voltage should read approximately 120VAC 

• Bi-Metal Check 
• Remove the freezer evaporator cover, and check the resistance 

across the Bi-Metal device 
• 0Ω indicates a good Bi-Metal device 
• Infinite resistance indicates the Bi-Metal is open and must be replaced 
 3. 

1. 

2. 

4. 



 Sensor’s  
& 

Troubleshooting Sensor Error codes 
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Temp. (℉) 
Resistance

(㏀) 
Voltage 

(V) 
Temp. 

(℉) 
Resistanc

e (㏀) 
Voltag
e (V) 

Temp. 
(℉) 

Resistance 
(㏀) 

Voltage 
(V) 

-43.6 98.9 4.54 12.2 21.4 3.41 68.0 6.01 1.88 

-41.8 93.7 4.52 14.0 20.5 3.36 69.8 5.79 1.83 

-40.0 88.9 4.49 15.8 19.6 3.31 71.6 5.58 1.79 

-38.2 84.2 4.47 17.6 18.7 3.26 73.4 5.38 1.75 

-36.4 79.8 4.44 19.4 17.9 3.21 75.2 5.19 1.71 

-34.6 75.7 4.42 21.2 17.2 3.16 77.0 5.00 1.67 

-32.8 71.8 4.39 23.0 16.4 3.11 78.8 4.82 1.63 

-31.0 68.2 4.36 24.8 15.7 3.06 80.6 4.65 1.59 

-29.2 64.7 4.33 26.6 15.1 3.01 82.4 4.49 1.55 

-27.4 61.5 4.30 28.4 14.5 2.96 84.2 4.33 1.51 

-25.6 58.4 4.27 30.2 13.9 2.90 86.0 4.18 1.47 

-23.8 55.6 4.24 32.0 13.3 2.85 87.8 4.03 1.44 

-22.0 52.8 4.20 33.8 12.7 2.80 89.6 3.89 1.40 

-20.2 50.2 4.17 35.6 12.2 2.75 91.4 3.76 1.37 

-18.4 47.8 4.13 37.4 11.7 2.70 93.2 3.63 1.33 

16.6 45.5 4.10 39.2 11.3 2.65 95.0 3.51 1.30 

-14.8 43.3 4.06 41.0 10.8 2.60 96.8 3.39 1.27 

-13.0 41.2 4.02 42.8 10.4 2.55 98.6 3.28 1.23 

-11.2 39.2 3.99 44.6 10.0 2.50 100.4 3.17 1.20 

-9.40 37.4 3.95 46.4 9.60 2.45 102.2 3.06 1.17 

-7.60 35.7 3.91 48.2 9.20 2.40 104.0 2.96 1.14 

-5.80 34.0 3.86 50.0 8.80 2.35 105.8 2.86 1.11 

-4.00 32.4 3.82 51.8 8.50 2.30 107.6 2.77 1.09 

-2.20 30.9 3.78 53.6 8.20 2.25 109.4 2.68 1.06 

-0.40 29.5 3.73 55.4 7.90 2.20 111.2 2.59 1.03 

1.40 28.1 3.69 57.2 7.60 2.15 113.0 2.51 1.00 

3.20 26.9 3.64 59.0 7.30 2.10 114.8 2.43 0.98 

5.00 25.7 3.60 60.8 7.00 2.06 116.6 2.35 0.95 

6.80 24.5 3.55 62.6 6.70 2.01 118.4 2.28 0.93 

8.60 23.4 3.50 64.4 6.50 1.97 120.2 2.21 0.90 

10 4 22 4 3 46 66 2 6 20 1 92       



Ice Maker (FF) Sensor Error 

J23 
(GND) 

• Voltage Check 
• Measure voltage between CN90 Pin 1 and a GND point on the Main 

PCB (J23) 
• Voltage should read between 0.6VDC and 4.6VDC 
• Verify values using the Sensor Temperature Chart on the FT manual 

• Resistance Check  
• Measure resistance on CN90, between Pins 1 (BRN) and Pin 7 

(GRY) 
• Verify values using the Sensor Temperature Chart on the FT manual 
• Error code will only come up if the sensor is Open or Shorted 

• Resistance Check (directly from I/M) 
• If necessary, measure resistance between the Brown and Gray 

wires on the I/M connector 
• If sensor is Open or Shorted, I/M is defective 
• Error code will only come up if the sensor is Open or Shorted 

• Main PCB Voltage Check 
• Disconnect CN90, and measure voltage between CN90 Pin 1and a 

GND point on the Main PCB (J23) 
• Voltage should read approximately 5.0VDC 
• If voltage is abnormal, suspect a defective Main PCB 

1. 

2. 

3. 

4. 



Fridge Room Sensor Error  

• Voltage Check 
• Measure voltage between CN30 Pin 6 and a GND point on the Main 

PCB (J23) 
• Voltage should read between 0.6VDC and 4.6VDC 
• Verify values using the Sensor Temperature Chart on the FT manual 

• Resistance Check  
• Disconnect CN30, and measure resistance between CN30 Pin 6 and 

a GND point on the Main PCB (J23) 
• Verify values using the Sensor Temperature Chart on the FT manual 
• Error code will only come up if the sensor is Open or Shorted 

• Resistance Check (directly at the sensor) 
• If necessary, measure resistance at the sensor terminals 
• If sensor is Open or Shorted it is defective 
• Error code will only come up if the sensor is Open or Shorted 

• Main PCB Voltage Check 
• Disconnect CN30, and measure voltage between CN30 Pin 6 and a 

GND point on the Main PCB (J23) 
• Voltage should read approximately 5.0VDC 
• If voltage is abnormal, suspect a defective Main PCB 

J23 
(GND) 

J23 
(GND) 

1. 

2. 

3. 

4. 



Fridge (FF) Def. Sensor Error  

• Voltage Check 
• Measure voltage between CN30 Pin 8 and a GND point on the Main 

PCB (J23) 
• Voltage should read between 0.6VDC and 4.6VDC 
• Verify values using the Sensor Temperature Chart on the FT manual 

• Resistance Check  
• Disconnect CN30, and measure resistance between CN30 Pin 8 and 

a GND point on the Main PCB (J23) 
• Verify values using the Sensor Temperature Chart on the FT manual 
• Error code will only come up if the sensor is Open or Shorted 

• Resistance Check (directly at the sensor) 
• If necessary, measure resistance at the sensor terminals 
• If sensor is Open or Shorted it is defective 
• Error code will only come up if the sensor is Open or Shorted 

• Main PCB Voltage Check 
• Disconnect CN30, and measure voltage between CN30 Pin 8 and a 

GND point on the Main PCB (J23) 
• Voltage should read approximately 5.0VDC 
• If voltage is abnormal, suspect a defective Main PCB 

J23 
(GND) 

J23 
(GND) 

1. 

2. 

3. 

4. 



Freezer (FZ) Sensor Error  

• Voltage Check 
• Measure voltage between CN30 Pin 4 and a GND point on the Main 

PCB (J23) 
• Voltage should read between 0.6VDC and 4.6VDC 
• Verify values using the Sensor Temperature Chart on the FT manual 

• Resistance Check  
• Disconnect CN30, and measure resistance between CN30 Pin 4 and 

a GND point on the Main PCB (J23) 
• Verify values using the Sensor Temperature Chart on the FT manual 
• Error code will only come up if the sensor is Open or Shorted 

• Resistance Check (directly at the sensor) 
• If necessary, measure resistance at the sensor terminals 
• If sensor is Open or Shorted it is defective 
• Error code will only come up if the sensor is Open or Shorted 

• Main PCB Voltage Check 
• Disconnect CN30, and measure voltage between CN30 Pin 4 and a 

GND point on the Main PCB (J23) 
• Voltage should read approximately 5.0VDC 
• If voltage is abnormal, suspect a defective Main PCB 

J23 
(GND) 

J23 
(GND) 

1. 

2. 

3. 

4. 



Freezer (FZ) Def. Sensor Error  

• Voltage Check 
• Measure voltage between CN30 Pin 5 and a GND point on the Main 

PCB (J23) 
• Voltage should read between 0.6VDC and 4.6VDC 
• Verify values using the Sensor Temperature Chart on the FT manual 

• Resistance Check  
• Disconnect CN30, and measure resistance between CN30 Pin 5 and 

a GND point on the Main PCB (J23) 
• Verify values using the Sensor Temperature Chart on the FT manual 
• Error code will only come up if the sensor is Open or Shorted 

• Resistance Check (directly at the sensor) 
• If necessary, measure resistance at the sensor terminals 
• If sensor is Open or Shorted it is defective 
• Error code will only come up if the sensor is Open or Shorted 

• Main PCB Voltage Check 
• Disconnect CN30, and measure voltage between CN30 Pin 5 and a 

GND point on the Main PCB (J23) 
• Voltage should read approximately 5.0VDC 
• If voltage is abnormal, suspect a defective Main PCB 

J23 
(GND) 

J23 
(GND) 

1. 

2. 

3. 

4. 



Thank you! 
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