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High Performance Refrigerator & Freezer 
+4°, +5°, -20°, and -30° C  

TSX Series, Cardinal Series 
 

Service Manual 
313398H06 • Revision G • 7/1/2022 

 

Important: Read this instruction manual. Failure to follow the instructions in this manual can result in damage to the 
unit, injury to operating personnel, and poor equipment performance. 

 

Caution: All internal adjustments and maintenance must be performed by qualified service personnel. 

 

Note: Material in this manual is for informational purposes only. The contents and the product described are 
subject to change without notice. Thermofisher Scientific makes no representations or warranties with 
respect to this manual. In no event shall Thermofisher Scientific be held liable for any damages, direct 
or incidental, arising from, or related to the use of this manual. 
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Models Covered 
 

 

 

TSX Models covered by this Service Manual 
 

TSX1204BA TSX2304BZ TSX3004BY TSX5004BV TSX4505CD 
TSX1204BD TSX2305CA TSX3004BZ TSX5004BY TSX4505CV 
TSX1204BV TSX2305CD TSX3005CA TSX5004BZ TSX4505CY 
TSX1204BY TSX2305CV TSX3005CD TSX5005CA TSX4505CZ 
TSX1204BZ TSX2305CY TSX3005CV TSX5005CD TSX4505GA 
TSX1205GA TSX2305CZ TSX3005CY TSX5005CV TSX4505GD 
TSX1205GD TSX2305GA TSX3005CZ TSX5005CY TSX4505GV 
TSX1205GV TSX2305GD TSX3005GA TSX5005CZ TSX4505GY 
TSX1205GY TSX2305GV TSX3005GD TSX5005GA TSX4505GZ 
TSX1205GZ TSX2305GY TSX3005GV TSX5005GD TSX2320HA 
TSX1205PA TSX2305GZ TSX3005GY TSX5005GV TXS2320EA 
TSX1205PD TSX2305PA TSX3005GZ TSX5005GY TXS2320ED 
TSX1205PV TSX2305PD TSX3005PA TSX5005GZ TXS2320EV 
TSX1205PY TSX2305PV TSX3005PD TSX5005PA TXS2320EY 
TSX1205PZ TSX2305PY TSX3005PV TSX5005PD TXS2320EZ 
TSX1205SA TSX2305PZ TSX3005PY TSX5005PV TXS2320FA 
TSX1205SD TSX2305SA TSX3005PZ TSX5005PY TXS2320FD 
TSX1205SV TSX2305SD TSX3005SA TSX5005PZ TXS2320FV 
TSX1205SY TSX2305SV TSX3005SD TSX5005SA TXS2320FY 
TSX1205SZ TSX2305SY TSX3005SV TSX5005SD TXS2320FZ 
TSX1230FA TSX2305SZ TSX3005SY TSX5005SV TXS3020EA 
TSX1230FD TSX2330FA TSX3005SZ TSX5005SY TXS3020ED 
TSX1230FV TSX2330FD TSX3030FA TSX5005SZ TXS3020EV 
TSX1230FY TSX2330FV TSX3030FD TSX5030FA TXS3020EY 
TSX1230FZ TSX2330FY TSX3030FV TSX5030FD TXS3020EZ 
TSX1230LA TSX2330FZ TSX3030FY TSX5030FV TXS3020FA 
TSX1230LD TSX2330LA TSX3030FZ TSX5030FY TXS3020FD 
TSX1230LV TSX2330LD TSX3030LA TSX5030FZ TXS3020FV 
TSX1230LY TSX2330LV TSX3030LD TSX5030LA TXS3020FY 
TSX1230LZ TSX2330LY TSX3030LV TSX5030LD TXS3020FZ 
TSX2304BA TSX2330LZ TSX3030LY TSX5030LV   
TSX2304BD TSX3004BA TSX3030LZ TSX5030LY   
TSX2304BV TSX3004BD TSX5004BA TSX5030LZ   
TSX2304BY TSX3004BV TSX5004BD TSX4505CA   

 



Document Number: 313398H06 • Revision G • 7/1/2022                                                                                      Page 6 of 106 
Prepared By: Keith Hyder                                                                                   
© 2022 Thermofisher Scientific Inc. All Rights Reserved.                               Press “Ctrl + Home” to return to top of Document 

 

 

CAX Models covered by this Service Manual 
 

CH1204BA CH2305PA CH3005PA CH5004PA 
CH1204BD CH2305PD CH3005PD CH5004PD 
CH1205GA CH2305SA CH3005SA CH5004SA 
CH1205GD CH2305SD CH3005SD CH5004SD 
CH1205PA CH2330FA CH3030FA CH5030FA 
CH1205PD CH2330FD CH3030FD CH5030FD 
CH1205SA CH2330LA CH3030LA CH5030LA 
CH1205SD CH2330LD CH3030LD CH5030LD 
CH1230FA CH2320EA CH3020EA CH4505CA 
CH1230FD CH2320ED CH3020ED CH4505CD 
CH1230LA CH2320FA CH3020FA CH4505GA 
CH1230LD CH2320FD CH3020FD CH4505GD 
CH2304BA CH3004BA CH5004BA   
CH2304BD CH3004BD CH5004BD   
CH2305CA CH3005CA CH5005CA   
CH2305CD CH3005CD CH5005CD   
CH2305GA CH3005GA CH5004GA   
CH2305GD CH3005GD CH5004GD   
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System Troubleshooting 
 

Unit is Completely Non-
Functional 

• Check the circuit breaker on the back of the unit is in the ON position  
• Check power cord and outlet for proper line voltage 
• Check that the key switch position is in the On or Alarm positions 
• Check for shorted sensors – see Sensor Checking following this chart 
• Check for 16.5v DC at J12 pin 1 of  CPU board  – if not present, replace 45W 

Power Supply board 
• Check for PS15R DC return signal through the key switch – see “Key Switch 

Circuit” 
• Check for 5v DC at J12 pin 2 of CPU board – if not present, replace CPU board 
• Check for proper orientation of the EPROM (if power has been applied while the 

chip was inserted 180° out, replace the EPROM) 
• Replace CPU / Power Relay Board with appropriate kit. 
• Replace 45W Power Supply board 
• Replace Display board 
• Replace Distribution board 

 
Unit does not operate; 
thermometer bulb is the 
only thing displayed 

• System cannot aquire a good read from the cabinet sensor; cables are too close to 
power lines, fans, or other interference sources, or a strong RF source is nearby.  
Reroute sensor cables. 

• Check sensors for open / short – see Sensor Checking following this chart 
Replace CPU / Power Relay Board with appropriate kit. 

Display reads all 8’s • Check connections between the CPU board and the display board 
• Replace RJ45 6 Pin cable 

Replace display board 
Unit runs 100% and is 
warmer than set point 

• Check refrigeration system if unit is not reaching set point 
• Check for a bad door gasket or port hole air leaks 

Unit runs 100% and is 
colder than set point 

• Check system calibration by comparing setpoint, display, and measured chamber 
temperature 

• Check for loose or open cabinet sensor – see Sensor Checking following this chart 
• Replace CPU / Power Relay Board with appropriate kit. 
• Replace 45W Power Supply board 
• Replace Distribution board 

Compressor will not start 
even though cabinet 
temperature is warmer 
than setpoint 
 
 

• Unit could be in short cycle period, wait 2 minutes for normal cycle and 7 minutes 
after a power failure to verify 

• If +4° / +5°C unit, check control probe reading in Service Mode – see 4° Operation 
• Verify HPCO jumper is installed on the Relay board if this is not a 3030, or 5030 

freezer 
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“Err” Displayed • “Err” indicates the CPU can not read an ADC channel – applies to sensors and line 
voltage reading – see Sensor Checking following this chart 

• If occurs during normal run mode, replace the display sensor (green) 
• If occurs while reading the lower bottle (blood banks only), replace lower bottle 

sensor (yellow) 
• If occurs while reading the defrost sensor in service mode, then replace the defrost 

sensor (blue) 
• If occurs while reading the control sensor in service mode, replace the control 

sensor (red) 
• If occurs while reading the ambient sensor in service mode, replace the ambient 

sensor (white) 
• If occurs while reading the drip pan sensor in service mode, calibrate R22, replace 

the drip pan sensor (black) 
• Replace CPU / Power Relay Board with appropriate kit. 

 
Display will not respond 
to keypad inputs 

• Loose or incorrect connection between front panel overlay and display board – 
harness off by one pin 

• Check J3 on display board – pin 4 (bottom) is ground; other three should be at +5v 
DC until a button is pressed; pressing “down arrow” should make pin 3 go to 0v; 
pressing center button should make pin 2 go to 0v, pressing “up arrow” should 
make pin 1 go to 0v.  If any one does not work, replace the overlay 

• Replace the RJ45 6 Pin and 10 Pin cables 
• Replace the Display board 
• Replace CPU / Power Relay Board with appropriate kit. 

 
Button on overlay is 
acting as if it is stuck 

• Insulate the overlay cable strip from the front panel 

Unit always times out of 
defrost 

• Defective RTD defrost sensor, check valued in Service Menu, replace if “Err” or 
reading over 40°C 

• Replace CPU / Power Relay Board with appropriate kit. 
 

Evaporator fan is not 
turning (with door closed 
and unit not in defrost) 

• Check door switch operation; Normally Closed – held open by the door.  Door harness at 
J9 on CPU board can be removed to simulate a closed door, if the fan comes on, check the 
door switch wiring and door alignment 

• Check defrost sensor reading in Service Mode, must be below –1°C for freezers  
• Check for line voltage at the fan motor(s) 
• Replace CPU / Power Relay Board with appropriate kit. 
• Replace the Distribution board 

 
Unit does not go into 
Power Fail mode during 
loss of line voltage 

• Weak battery – replace the battery.  Limited shelf life of 6 months on 3.3 amp hour 
batteries. 

• Replace CPU / Power Relay Board with appropriate kit. 
• Replace 45W Power Supply Board 

Unit goes into Power Fail 
mode, but there is no loss 
of line voltage 

• Replace CPU / Power Relay Board with appropriate kit. 
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Interior lights do not 
illuminate with the front 
panel light switch on 

• Check the light switch connections at the front panel 
• Check / replace the LED power supply 
• Check / replace the LED lights 
• Replace CPU / Power Relay Board with appropriate kit. 

 
Interior lights work with 
the front panel switch, 
but do not illuminate with 
the door open 

• Short CPU board J9 pins 1 & 2 to simulate an open door – if the lights illuminate,  
check door switch(s) and harness connections 

• Replace CPU / Power Relay Board with appropriate kit. 
 

Interior lights stay on 
even with the door(s) 
closed and the front panel 
switch in the off position 

• Check door alignment , may be sagging causing the switch to stay active 
• Check the light switch for a short 
• Replace CPU / Power Relay Board with appropriate kit. 

 

Showing E01 on Display 
- Invalid Mode in the 
Code 

• New set of boards installed and three parameters in the Service Menu need to be 
setup to identify what kind of unit you are working with before the software will 
run – update Type, Config, & Cab Size, exit service, then wait for the unit to 
reboot itself to accept the changes.  

• Do not go onto the following steps before the previous setup is confirmed by 
going back into the Service Menu 

• Replace the RJ45 cable between the CPU and Relay boards 
• Replace the RJ45 cables between the CPU and Display boards 
• Replace CPU / Power Relay Board with appropriate kit. 

 
Showing E02 on Display 
- Control sensor failure 

• Replace control sensor (red) 
• Replace CPU / Power Relay Board with appropriate kit. 

 
Showing E03 on Display 
- Defrost sensor failure 

• Replace defrost sensor (blue) 
• Replace CPU / Power Relay Board with appropriate kit. 

 
Showing E05 on Display - 
Ambient sensor failure 

• Replace ambient sensor (white) 
• Replace CPU / Power Relay Board with appropriate kit. 

 
Showing E07 on Display - 
Compressor running more 
than 2 hours 

• Check the PEP for air blockage 
• Defrost the coldwall unit 

Showing “----“ on 
Display- Lost 
Communications 

• Check / Replace RJ45 cable between CPU and Distribution boards 
• Replace CPU / Power Relay Board with appropriate kit. 
• Replace Distribution board 
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Key Switch Circuit 
 

With the unit plugged in, there should be 16.5v DC (signal named - PS15)  at CPU J12-8 provided by the 45w 
Power Supp board through Distribution Board J9-3.   
Once the key switch is turned on, you should get 16.5v DC (PS15R) back on J12-9, which jumpers back to J12-
10 to power up the CPU board.   
If you are not getting PS15R back, check along the path for an open circuit. 

 
PS15 signal leaves the Distribution board J9-3 to the CPU board J12-8; then out of the CPU board J7-1 to the 
display board J2-1; then out of the display board J4-4 to key switch terminal #5, then out key switch terminals #7 
or #8 (depends if in the On or Alarm position) as PS15R back to display board J4-5 and J4-6.   PS15R leaves the 
display board J2-10 to CPU board J7-10; then out of the CPU board J12-9 to CPU board J12-10. 

 
NOTE – the CPU and display boards just pass the signals PS15 and PS15R through them, so an open circuit 
would most likely be at the connection point between the boards and harnesses, in one of the harnesses, or in the 
key switch. 

 

Sensor Checking 
 

Refer to the figures below for pin outs and the following RTD Temp/Ohms Chart for 1000 ohm sensors.  1000 
ohm sensors are connected with redundant wires for reliability.  NOTE - An easy way to read the pins on the 
sensors is to purchase a Cat 5 network jack from any electronics or home improvement store that handles 
networking products.  The sensors use an 8 wire network cable, so the jack will extend the connections for easier 
access with meter leads. 
 
309159H09 (Green 72”) ) +4°, +5°, -20° / -30° Cabinet sensor – pins 1,5,6 to 2,3,4 should be the RTD value, 
pins 7 to 8 should be a fixed resistor of 235 ohms +/- 20 ohms. 
 
309159H10 (green 120”) +4°, +5° , -30° Cabinet sensor – pins 1,5,6 to 2,3,4 should be the RTD value, pins 7 to 8 
should be a fixed resistor of 235 ohms +/- 20 ohms. 
 
326737H05 (blue) +4°, +5°, -30° defrost sensor – pins 1,5,6 to 2,3,4 should be the RTD value, pins 4 to 8 should 
be an open circuit. 
 
326737H03 (red) +4, -20°, -30° Control sensors – pin 1,5,6 to 2,3,4 should be the RTD value, pin 7 & 8 should 
be open.  
 
326737H04 (red) +4, -20°, -30° Control sensors – pin 1,5,6 to 2,3,4 should be the RTD value, pin 7 & 8 should 
be open.  
 
326739H01 (white) LM335 Ambient sensor can only be checked in an active circuit. 
 
312096H06 (yellow) +4° lower bottle sensor can only be checked in an active circuit. 
 
326739H03 (black) -30° drip pan sensor can only be checked in an active circuit – TP1 
 
85089G10 (gray)  4-20mA and chart recorder sensors - wire 3 & 4 should be the 100 ohm RTD value. (you can 
still use the chart,  just divide the 1000 ohm resistance value by 10 to give the approximate 100 ohm RTD value) 
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NOTE:  Sensors with any connections between the RTD pins and pins with other devices (fixed resistor, shield ground 
or TE devices) are considered defective sensors.  
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FMS Unit Sensor Troubleshooting 
 

FMS (Flammable Storage) Units per UL requirements the sensors must be “Intrinsically Safe”. This introduced the need 
for Barriers in the sensor circuits. These barriers effect the sensor offsets and troubleshooting. 

 

 

 

Note: To do sensor checking the sensor needs to be disconnected from the intrinsic Barrier.  
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327763H01 (External Relays 1 & 2) 327325H01 (K1 – K6 and Triac #1) 
 

External Relay 1 – Aux. Relay on Distribution Board 
[4°, 5°, -20°, -30°]  Under normal operation, this relay will provide power to the drain tube heater(if used).  
External Relay 1 should be on whenever there is power to the unit, the key switch is on, and the software has 
started.  

External Relay 2 – Light Relay on Distribution Board 
[4°, 5°] On if door is open.  Off if door is closed.  The front panel light switch forces this relay ON regardless of 
door position. 

 [-20°, -30°] Never turns on; no interior lights. 
 

K1 Condenser Fan Relay – High Speed 
[4°] Turns On if control probe (evaporator airflow) reads a temperature ≥ [Set point + ‘UCL’] value and minimum 
off time requirement has been met.  Turns on 10 seconds before the compressor.  Fan control may revert to Low 
speed (K3 on at the same time) if that is all that is required to maintain cabinet temp. 
Turns OFF when control probe reads a temperature < [Set point  – ‘LCL’] and the minimum on time requirement 
has been met.  Minimum on time is approximately 3 minutes and is “hard coded” and is not adjustable.  Minimum 
off time is approximately 6 minutes and is “hard coded” and is not adjustable  to prevent short cycling.  Turns off 
10 seconds after the compressor has stopped. 
 
[-20°, -30°] Turns On if red control probe reads a temperature ≥ [Set point + UCL] and minimum off time 
requirement has been met.  Turns on 10 seconds before the compressor.  Fan control may revert to Low speed (K3 
on at the same time) if that is all that is required to maintain cabinet temp.   
Turns Off if red control probe reads a temperature < [Set point – LCL] and minimum on time requirement has 
been met.  Minimum on time is approximately 3 minutes.  Minimum off time is approximately 4-6 minutes.  
Minimum values are “hard coded” and are not adjustable.  Turns off 10 seconds after the compressor has stopped. 

 

K2 Inverter Relay on 100%, Controls the Compressor Speed Through RS-232 
[4°, 5°] Compressor turns On if control probe (evaporator airflow) reads a temperature ≥ [Set point + ‘UCL’] 
value and minimum off time requirement has been met.  Turns OFF when control probe reads a temperature < 
[Set point  – ‘LCL’] and the minimum on time requirement has been met.  Minimum on time is approximately 2 
minutes and is “hard coded” and is not adjustable.  Minimum off time is approximately 6 minutes and is “hard 
coded” and is not adjustable  to prevent short cycling. 
[-20°, -30°] Compressor turn on if red control probe reads a temperature ≥ [Set point + UCL] and minimum off 
time requirement has been met.    Turns Off if red control probe reads a temperature < [Set point – LCL] and 
minimum on time requirement has been met.  Minimum on time is approximately 2 minutes.  Minimum off time 
is approximately 4-6 minutes.  Minimum values are “hard coded” and are not adjustable.   
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K3 Condenser Fan Relay – Low Speed 
[4°, 5°] Turns On (along with K1) if control probe (evaporator airflow) reads a temperature ≥ [Set point + ‘UCL’] 
value and minimum off time requirement has been met.  Turns on 10 seconds before the compressor.  Fan control 
may revert to just K1 on -  High speed if that is required to maintain cabinet temp. 
Turns OFF when control probe reads a temperature < [Set point  – ‘LCL’] and the minimum on time requirement 
has been met.  Minimum on time is approximately 2 minutes and is “hard coded” and is not adjustable.  Minimum 
off time is approximately 6 minutes and is “hard coded” and is not adjustable  to prevent short cycling.  Turns off 
10 seconds after the compressor has stopped. 
 
[-20°, -30°] On (along with K1) if red control probe reads a temperature ≥ [Set point + UCL] and minimum off 
time requirement has been met.  Turns on 10 seconds before the compressor.  Fan control may revert to K1 High 
speed if that is required to maintain cabinet temp.  Turns Off if red control probe reads a temperature < [Set point 
– LCL] and minimum on time requirement has been met.  Minimum on time is approximately 2 minutes.  
Minimum off time is approximately 4-6 minutes.  Minimum values are “hard coded” and are not adjustable.  
Turns off 10 seconds after the compressor has stopped. 

 

K4 Fan Relay, Evaporator 
[4°, 5°] If there is power to the unit, the key switch is on and the software has started, this relay should always be 
on.  Door openings will turn the fan off, but only for 6 minutes.  Then the fan(s) turn back on regardless of door 
position. 
 

 [-20°] Never turns on; no evaporator fan on this model. 
  

[-30°] Turns on once defrost probe reads a temperature < -20°C.  Turns off during a defrost cycle; back on after 
the defrost cycle and when defrost probe reads a temperature < -20°C.  Turns off if the door is open, but only for 6 
minutes, then the fan(s) are forced back on regardless of door positions.  Turns on once the door is closed, if the 
defrost probe reads a temperature < -20°C.   
Note: The Firmware has built in hidden timers that operate in the following way: 

They will start the fans at 60 minutes during pulldown or 10 minutes during normal cycling if there is an 
issue with the defrost probe reaching <-20°C. In the case of defrost probe failure the fans will start without 
waiting. 

  
Triac 1 Perimeter Heater 

[4°, 5, -20°, -30°] The perimeter heater is now controlled with pulse with modulation (percent on time).  The 
heater percentage “on time” is preset based on the program default table found later in the service manuaul  The 
setting is addustable through the Service Menu with a range of 20% to 100% on time. 

 

K6 Defrost / Evaporator Pan Heater Relay 
[4°, 5°, -20°] Never turns on; no heater on these models. 
 
[-30°] Turns on approximately six hours after the last defrost cycle was terminated (six hour count is initiated at 
the termination of a defrost cycle or if unit is cycled off with the key).  Turns off after 20 minutes or when defrost 
probe reads a temperature > +1°C.   
NOTE: The Defrost parameters are now settable in the Service Menu if Adaptive Defrost is disabled, so those 

settings will alter Interval, Time out and Temp out. 
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326300H01 CPU Board – DC Voltage Measurements at J12 Connector 
 

J12 Pin 
Number 

Signal Name Wire Color Power 
Applied – 

Key Switch 
Off 

Power 
Applied – 

Key Switch 
ON / Alarm 

Notes 

1 DC In Red 16.5v DC 16.5v DC From 45W Power Supply 

2 +5v DC Green 0v DC 5.0v DC Supplied by CPU Board 
3 NC  NA NA No Connection 

4 NC  NA NA No Connection 

5 NC  NA NA No Connection 

6 NC  NA NA No Connection 

7 NC  NA NA No Connection 

8 PS15 Red 16.5v DC 16.5v DC Power Supply to Key Switch 

9 PS15R Red / White 0v DC 16.2v DC Jumper to Pin 10 (Return from Key 
Switch) 

10 +12v DC Red / White 0v DC 16.2v DC Jumper to Pin 9 (Powers Up 12v 
Signal) 

11 Ground Brown 0v DC 0v DC Should equal frame ground 

12 NC  NA NA No Connection 

13 NC  NA NA No Connection 

 

NOTE: Any time a unit is serviced, it should be made a practice to check that the nubbin is knocked off the upper left of 
each relay.  This can be accomplished quickly & simply with a flat screwdriver.  This provides ventilation for the 
relay, reducing hydrocarbon buildup, and ultimately increases the life of the relay. 
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327763H01 Distribution Board (External Relays 1 & 2) 

 

 

327325H02 Relay Board (K1 – K6 and Triac 1) 
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327846G02 45W Power Supply 16.5 V DC adjustable 
 

Accepts input line voltage range of 90v to 264v AC 50/60 Hz. 

 

Basically a 15v DC supply that should be preadjusted to 16.5v DC. 
 
Use 327846G02 S service kit to replace the former H01 boards.  Kit contains the 
new H02 smaller supply, adapter plate to match the H01 mounting, and two 
harnesses. 
 
Note: There are no static sensitive components on this board, so replacement may arrive 
without the typical anti static bag. 
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326300H01 CPU Board 
 

 

General Overview 
 

Test Point Generic Description H01 Application 

TP1 “ADCO” Voltage @ input to the A/D converter (channel 0). aka LM335-1 Drip Pan Sensor 
(Black) 

TP2 “+5V” 5 VDC, regulator output. 5VDC 
TP3 “GND” Ground plane. GND 
TP4 “VBAT” Positive terminal of the battery.  Charging voltage under normal operation; 

battery voltage in backup. 
VBAT 

TP5 “-5V” -5 VDC, regulator output. Not Used 
TP6 “4.5V” +4.5VDC, regulator output. +4.5VDC 
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Test Point Generic Description H01 Application 
TP7 “ADC1” Voltage @ input to the A/D converter (channel 1). aka LM335-2 Lower Bottle 

Sensor 

TP8 “+DC” 12-15 Volt DC Input to the 5v DC regulator Input to the 5v DC 
Regulator 

TP9 “ADC2” Voltage @ input to the A/D converter (channel 2). aka LM335-3 Ambient Sensor 
(White) 

TP10 “ADC3” Voltage @ input to the A/D converter (channel 3). aka RTD-1 Display Sensor 
(Green) 

TP11 “ADC4” Voltage @ input to the A/D converter (channel 4). aka RTD-2 Defrost Sensor 
(Blue) 

TP12 “ADC5” Voltage @ input to the A/D converter (channel 5). aka RTD-3 Control Sensor 
(Red) 

TP13 “ADC6” Voltage @ input to the A/D converter (channel 6). Not Used (Was 
Line Voltage) 

TP14 “ADC7” Voltage @ input to the A/D converter (channel 7). Monitor AC Input 
for Power Fail 

TP15 “-1.6 
Adj.” 

Offset voltage adjustment specific to ULT T/C circuitry. Not Used 

TP16 “Battery 
Low” 

Comparator circuit for batter level 
Low (~0.095v) = OK, High (~5v) = low battery 

Used to Monitor 
the Battery Level 

 

Note:  
1. When observing the voltage on any A/D channel inputs, there will be a voltage ‘pulse’ that occurs.  

This is normal and should not cause alarm. 
2. If any channel is found to be outside the limits of normal operation, 0 to 4.5 VDC, the reading of all 

channels will become suspect.  For instance, if channel 7 is found to be 5.4 VDC, the readings on 
channels 0-6 may be corrupt.  Check the sensor for the corresponding channel, if sensor is not bad, 
replace the CPU board. 

 

TP1 “ADC0” – LM335-1 Drip Pan Sensor 
Black sensor used to terminate pan heat after the defrost cycle is complete.  Basically controls how 
long drip time is by temping out before the max of 5 minutes is up.  Drip pan is also called the 
evaporator cover. 

 

TP2 “+5V” 
CPU board converts +DC (16.5v) voltage from Power Supply board into 5v DC to drive all of the 
chips on the CPU board.  5v not present will cause a “dead” system.  Check between pins 10 & 11 
of J12, if 12-15v DC is present, replace CPU board, otherwise, check harness / Power Supply 
board. 
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TP3 “GND”  
Frame ground. 

 

TP4 “VBAT” 
 

When operating correctly, 14 – 16ish VDC is typically present when loaded with a battery.  17 – 
19ish VDC will be present when unloaded.   

 
TP5 “-5V” 
 

For the -86°C TC circuit – NOT use in this application. 
 
 
TP6 “+4.5V” 
 

Reference voltage for the sensors.  Incorrect voltage reading will effect RTD sensor readings.  
Since 4.5v is generated on CPU board – check for shorted sensors, then replace CPU board. 

 
TP7 “LM335-2” Lower Bottle sensor (yellow) 

 
Lower Bottle sensor (was 1000 ohm RTD), now requires an active circuit due to being a LM335 
IC 

 
TP8 “+DC” 
 

DC voltage from the Power Supply board, will read in the 12 –15v range based on actual line 
voltage.  Used to generate 5v DC and 4.5v reference.  If the voltage is higher than 18v or less than 
11v, check the voltage program jumpers on the Power Supply board.  If the jumper is not set to 
match the actual line voltage, reposition it.  Otherwise, replace the Power Supply board. 

 
TP9 “LM335-3” Ambient sensor (white) 
 

Ambient sensor changed from previous defrost role, but still requires an active circuit due to being 
a LM335 IC 

 
 
TP10 “ADC3” Cabinet Display sensor (green) 
 

Upper Cabinet 1000 ohm RTD sensor located in solution bottle (except minus 20 cold wall).  Used 
for control / display on the –20° and –30° units.  Used just for display on the +4° units.  Should 
read in the 0.082v (freezers) to 0.095v (refrigerators) range. Open circuit will read in the 4.5v area.  
Short circuit will read in the 0v area. 

 
 
TP11 “ADC4” Defrost sensor (blue) 
 

Defrost sensor in the evaporator 1000 ohm RTD sensor.  Open circuit will read in the 4.5v area.  
Short circuit will read in the 0v area. 
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TP12 “ADC5” Control sensor (red) 
 

Control 1000 ohm RTD sensor located in the air in front of the defrost sensor inside the evaporator 
in refrigerators. Should read in the 0.095v area.  Open circuit will read in the 4.5v area.  Short circuit 
will read in the 0v area.  On the side wall in -20 / -30° Freezers. 

 
 
TP14 “ADC7” AC Monitoring 
 

Used to monitor the AC power for power fail conditions.  Should read in the 1.8v area. 
 
 

TP16 “Batt Lo” 
 

Output of the battery level comparator circuit attached to the VBatt signal.  Normal operation while 
the battery is charging or at a voltage over 9.6V, the output will be less than 1v.  When the battery is 
tested under load and the voltage drops below 9.6v, the output will change to greater than 4v. 

 

Position jumpers on the Control PCB: 
• JP1   - not on NGC3 board set (was 50/60Hz setting) 
• JP2   - connect pins 1 & 2 for 256k PROM chip 
• JP3   - connect pins 1 & 2 for Telemode ( display will be blank  unless the jumper is placed in this 

configuration) 
• JP20 - connect pins 2 & 3 for 5891 over-ride not active 

 
Power on Reset  

Press Up and Down arrows together during power up sequence to reset the on-board NVRAM to 
factory default programming and service settings. 

CAUTION  
Power on Resets are necessary when changing EEPROMS, and sometimes used to correct service 
issues, but a Power on Reset will overwrite all settings customized to the unit (cut on, differential, 
etc.). So, write them down first! 

 
Note:  

Changes to Type, Config, Cu ft parameters causes the software to reboot or POR.  Reboot may take 
up to 3 minutes.  

 

Alarm Clear / Reset 
Hold up and down arrows together during normal operation to reset alarms, or “Has Been” 
Alarms,  plus cold and warm temperature excursions (max/min) stored values. Alarm Ringback 
if it has not been corrected is 10 minutes. 
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326300H01 CPU Board Silkscreen 
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326300H01 CPU Board Ladder Diagram 
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326301H01 Display Board 
 

 

 

326301H01 Input / Output Summary 
 

J2 – General I/O with CPU board  
 

Pin 1 – “PS15”  DC voltage supplied out to key switch.  Refer to J4 for troubleshooting. 

Pin 2 – “+12V”  DC voltage supplied to audio transducer (AL1), 5 volt regulator (U2), and the VFD in 
ULT applications.  The voltage level at “+12V” should be one diode drop down from “+DC” 
(CPU board and Power Supply board).  Typically, these will be 10.5ish VDC and 11.3ish VDC, 
respectively.  Can also be check at ‘+’ side of AL1 or U2 pin 1 (toward J5 & J2). 

Pin 3 – “SW-DOWN”  Keypad status passed to CPU board.  See J3 for troubleshooting. 

Pin 4 – “SW-SELECT”  Keypad status passed to CPU board. See J3 for troubleshooting. 

Pin 5 – “SW-UP”  Keypad status passed to CPU board. See J3 for troubleshooting. 

Pin 6 – Ground 

Pin 7 – “BEEPER”  Signal from CPU board to activate an audible alarm.  +5 VDC when active, measure 
at the anode (+) of D1 (pin away from audio transducer - AL1).  Anode is also the side of the 
diode without a bar. 

Pin 8 – “ALARM-EN”  Output supplied to CPU board indicating that the key switch is in position 3.  +5 
VDC when active. 

Pin 9 – “BATTERY-EN”  Output supplied to battery charging circuit.  Refer to J4 pin 2 & 3 for 
troubleshooting. 

Pin 10 – “PS15R” Secondary side of key switch.  Refer to J4 for troubleshooting. 
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J3 – Switch Input from Keypad 

 
Pressing a keypad simply shorts it to ground.  For instance, pressing the UP pad will cause pin 1 to short 
to pin 4.  Pin 1 is toward the top of the board or R2/D1.  NOTE  Pin 1 on a connector can frequently be 
identified by a square pad on the PCB. 
 
Pin 1 – “SW-UP”  Input from UP keypad.  Grounding this pin will simulate the ‘up’ pad being pressed. 
Pin 2 – “SW-SELECT”  Input from Mode/Mute/Select keypad.  Grounding this pin will simulate the 

‘Mode/Mute/Select’ pad being pressed. 
Pin 3 – “SW-DOWN”  Input from DOWN keypad.  Grounding this pin will simulate the ‘down’ pad 

being pressed. 
Pin 4 - Ground – common to one side of each of the keypads. 
 

J4 – Input from Key Switch 

 
For reference, wiring diagram 33530H37 provides a schematic depiction of the key switch and J4.  Pin 1 
is toward the top of the board, away from “J4” label. 
 
Pin 1 – “+5V”  Output to key switch 
Pin 2 – no label  Enables battery charging circuit.  When key is in position 2 ( / ), +5 VDC will be present.  

+4.3ish VDC (diode drop from +5) will be present on this pin when the key switch is in position 
3. 

Pin 3 – “ALARM-EN”  Signal to CPU board that the key switch is in position 3 ( - ).  Also enables 
battery charging circuit via a diode to Pin 2.  +5 VDC will be present on this pin when active. 

Pin 4 – “PS15”  Primary DC voltage supplied to key switch.  Typically, this will measure 11.7ish VDC.  
During normal operation, as long as line voltage is supplied to the unit, this should always be 
present.  See additional information below. 

Pin 5 & 6 – “PS15R”  This is the signal that initiates a power up.  When the key is in position 2 or 3 ( / or 
-), the DC voltage measured at pin 1 should be present here.  See additional information on page 
6. 

 
J5 - Serial Communications in from CPU board 

 

The signals at J5 can not be accurately measured with a typical DMM.  Some activity maybe discerned 
with a DMM but an oscilloscope is really required to capture these signals.  Plus, measuring points on the 
326301H01 are essentially inaccessible.  Troubleshooting is basically limited to swapping harnesses or 
assemblies. 
 
Pin 1 – Serial Data 
Pin 2 – Latch 
Pin 3 – Blank 
Pin 4 – Ground 
Pin 5 – Serial Clock 
Pin 6 – Not used. 
 
 
 
 
 
 
 
 



Document Number: 313398H06 • Revision G • 7/1/2022                                                                                      Page 26 of 106 
Prepared By: Keith Hyder                                                                                   
© 2022 Thermofisher Scientific Inc. All Rights Reserved.                               Press “Ctrl + Home” to return to top of Document 

 

326276H01 Display Board Silkscreen 
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326276H01 Display Board Ladder Diagram 
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Cardinal Control Panel Overlays 
 

          

LED Blue, 2010 design 
314720H01 = +4/5° Glass door units with push button light switch. 
314720H02 = +5° Solid door and all -20°/-30° units. 

 

     

Black, 2018 design 
327745H04 = +5° Solid door and all -20°/-30° units. 
327745H05 = +4/5° Glass door units with integrated light switch. 

TSX Thermo Scientific Overlays 
 

  

327745H01 = +4/5° Glass door units with push button light switch. 

 

                 

327745H02 = +5° Solid door and all -20°/-30° units. 
327745H03 = +4/5° Glass door units with integrated light switch. 
 
H02 and H03 includes Dual Language English and French  
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Control Panel Information 
 

 

The control panel is located on the top right side of your freezer. You can use the three pushbuttons (#5, #8, and #9 in 
Figure above) to change the temperature display (#1) or to adjust temperature and alarm setpoints as given in. The 
thermometer display (#2) provides a quick visual indicator of current cabinet temperature and alarm conditions. 
 
1. Main temperature display - during normal operation, shows cabinet 

temperature in degrees Celsius, as measured by the primary sensor inside 
the cabinet. You can use the buttons to display other values such as 
setpoints and highest and lowest recorded temperatures. The number in 
the main display flashes when the value can be modified. 

 
2. Thermometer - shows cabinet temperature and alarm conditions. There 

are 10 horizontal bars: 9 are displayed during normal operation, the 
tenth (top) bar indicates a warm alarm condition. The number of bars 
illuminated indicates approximate cabinet temperature. With the 
default settings, 4 to 6 bars illuminated indicate that the cabinet is at 
desired setpoint. For example, suppose that the cabinet temperature 
setpoint is -30°C and that the cold and warm alarm setpoints are -35°C 
and -20°C. Then the number of bars illuminated indicates cabinet 
temperature as follows: 

Refrigerator Bars Displayed Temperature (°C) Freezer Bars Displayed Temperature (°C) 
Bulb Only 2 (Cold Alarm) Bulb Only -35 (Cold Alarm) 
1 Bar 2.6 1 Bar -33.5 
2 Bars 3.2 2 Bars -32 
3 Bars 3.8 3 Bars -30.5 
4 Bars 4.4 4 Bars -29 
5 Bars 5 5 Bars -27.5 
6 Bars 5.6 6 Bars -26 
7 Bars 6.2 7 Bars -24.5 
8 Bars 6.8 8 Bars -23 
9 Bars 7.4 9 Bars -21.5 
10 Bars 8 (Warm Alarm) 10 Bars -20 (Warm Alarm) 
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When cabinet temperature exceeds the warm alarm setpoint, the top bar of the thermometer flashes. When 
temperature is lower than the cold alarm setpoint, the bulb flashes. When you are in programming mode the 
thermometer shows the setpoint value you are changing. 
 
3. Power failure - illuminates when the main power supply is interrupted. 

In this case the audible alarm also sounds. 
 

4. Service mode - illuminates when the controller is in service 
programming mode. 
 

5. Increase - pushbutton used to increase setpoint values in programming 
mode and for various display functions. 
 

6. Door ajar - illuminates when the freezer door is open longer than the 
duration specified in the service parameters table; default is 
approximately 3 minutes (when the alarm is activated and the key 
switch is turned to the alarm position). 
 

7. Battery low - illuminates when the backup battery is low  
 
8. Decrease - pushbutton used to decrease setpoint values in programming 

mode and for various display functions. 
 

9. Scan - pushbutton used to change the main display and for various 
other functions. 
 

10. Audible alarm - illuminates during warm and cold alarm conditions. 

11. Key Switch - switch used to turn the power and alarms on and off for 
the unit. 
 

12. Alarm On - Setpoint Security - when the key switch is in the alarm on 
position, the alarms are on and the setpoints cannot be modified. 
 

13. Power On - when the key switch is in the on position, the unit power is 
on with no alarms active. 
 

14. Off - when the key switch is in the off position, the unit is off. 
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+4° / +5° Refrigerator Alarm Functions 
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-20° / -30° Freezer Alarm Functions 
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Feature & Alarm Descriptions 
Refrigerator / Blood Bank / Freezer 

  

Feature 
Complete set of 
Features/Alarms 

   
Temperature Display XXX 
Three Button Membrane XXX 
Cold/Warm Excursions XXX 
3 position Key switch XXX 
Light Switch (if applicable) XXX 
Power Failure Alarm XXX 
High Temperature Alarm XXX 
Low Temperature Alarm XXX 
Door Ajar Alarm XXX 
Audible Alarm XXX 
Display Low Bottle (BB 
only) XXX 
Remote Alarm Contacts XXX 
Alarm Test  XXX 
Battery Low Alarm XXX 
Thermometer Gauge XXX 
Setpoint Security  XXX 
  
  

Alarm Test 
 

Alarm test is invoked by pressing the square button and increment at the same time: 
 

• 4°, 5°units exercise the warm alarm first, then the cold alarm.  
• -20° & -30° units exercise the warm alarm. 
• If the alarm test is not successful within approximately 10 minutes after it is initiated, the service icon will be 

illuminated and the test is terminated.   
• The excursion feature is disabled from the time that an alarm test is initiated until approximately 5 minutes after it 

is terminated. 
• Unit returns to normal operation after termination whether test passes or fails. 

 
 

Audible Alarm 
 

Occurs for active warm alarm, cold alarm, and power failure.  Pressing the square button will mute an audible alarm.  If 
the alarm remains active, ring back occurs after approximately 10 minutes. 
 
An audible alarm will occur if the door remains ajar for approximately 3 minutes, ring back occurs after approximately 10 
minutes.  
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Battery Low Alarm 
 

Battery voltage level is checked 4 hours after initial start up and every 8 hours thereafter.  If the battery voltage level is 
found to be below approximately 9.8 volts DC, the battery icon will be illuminated. 
NOTE:  If the battery icon is illuminated and the battery is replaced, the icon will remain illuminated until the next test is 
performed (worst case 8 hours).  Test for battery low cannot be performed by disconnecting the battery from the circuit, it 
must be tested with a discharged battery. 
 
Estimated support time for the 3.3aH battery is 12 hours. 
 
 
 

Cold Temperature Alarm 
 

Alarm is invoked if the cabinet temperature (offset included), as measured in the upper bottle, exceeds the cold alarm 
setpoint.  If this occurs, the following takes place:     
 

• An audible alarm is invoked. 
• The bulb of the thermometer, the displayed cabinet temperature, and the speaker icon flash every second. 
• If the alarm condition disappears, the prior alarm will be displayed as a ‘has been’ alarm: the cabinet temperature 

will no longer flash, the bulb and the speaker icon will flash every other second and be out of phase from one 
another. 

 

 
Display Low Bottle (Blood Banks only) 
 

Lower bottle temperature is displayed by pressing the square button and decrement at the same time.  When the buttons 
are released, the temperature displayed will default back to the upper bottle.  Non Blood Banks show default “Err”. 
 
 

 
Door Ajar Alarm 
 

Alarm is invoked if the door switch closes (door opens).  If this occurs, the following takes place: 
 

• The door icon is illuminated. 
• The evaporator fans are disabled for 6 minuts only, then restart even it the door is not closed  

(except -20° units). 
• An audible alarm will occur if the door remains open for approximately 3 minutes. 
*NOTE – 45’ sliders do not have door switches 
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Power Failure Alarm 
 
Feature is based on the detection of line frequency.  If frequency is not detected, the following will take place:   
 

• NVRAM is updated. 
• All relays are turned off. 
• Power Failure Icon is illuminated, if other alarm conditions are occurring, the associated icon will be illuminated.  

Bars of the thermometer are still active.   
NOTE:  If a ‘has been’ alarm was occurring when the power failure takes place, the power failure alarm will 
supercede the ‘has been’ alarm (this may result in the top thermometer bar or bulb remaining illuminated during 
the alarm). 

• An audible alarm is invoked. 
• The display intensity is reduced by ~75%. 
• The cabinet temperature is displayed every ~ three seconds. 

NOTE:  user interface will still operate in a power failure mode: excursions, setpoints, etc. are still accessible. 
• When line frequency is restored, the display will return to normal operation.  The power failure icon and the 

speaker icon will flash every other second to convey a ‘has been’ condition. 
• The compressor will not restart for ~ 7 minutes. 

 
Warm Temperature Alarm 
 
Alarm is invoked if the cabinet temperature (offset included), as measured in the upper bottle, exceeds the warm alarm 
setpoint.  If this occurs, the following takes place:   
 

• An audible alarm is invoked. 
• The top bar of the thermometer, the displayed cabinet temperature, and the speaker icon flash every second. 
• If the alarm condition disappears, the prior alarm will be displayed as a ‘has been’ alarm: the cabinet temperature 

will no longer flash, the top bar and the speaker icon will flash every other second and be out of phase from one 
another. 

 

Remote Alarm Contacts 
 
Only enabled while the key switch is in the third position.   Contacts will switch states during an active temperature alarm 
or power failure alarm. 
 

 

To install the remote alarm, make the following connections: 
1. Connect the COMMON terminal on the cabinet switch to the 

COMMON wire on the alarm. 
2a. To get an alarm when the switch contacts open, connect the OPEN 

ON FAIL terminal on the cabinet to the OPEN ON FAIL wire on 
the alarm. 

2b. To get an alarm when the switch contacts close, connect the CLOSE 
ON FAIL terminal on the cabinet to the CLOSE ON FAIL wire on 
the alarm. The COMMON and CLOSE ON FAIL wires must be 
tied together in this application. 

3. Plug the alarm system service cord into an electrical outlet. 
The contacts will trip in the event of a power outage, high 
temperature alarm or low temperature alarm. 
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Setpoint Security 
 

When the key is turned to the alarm position, the parameters are visible, but not adjustable.   Parameters must be flashing 
to be settable (Alarm Off mode). 

 
Thermometer Gauge 
 

The number of bars illuminated within the thermometer is indicative of the cabinet temperature relative to the control 
setpoints.  4°/5° units and –20°/-30° are fundamentally different is this area of operation.  The number of bars illuminated 
is determined in the following manner: 
 

• 4° units 
 

# bars illuminated = [Cabinet Temperature – Low Alarm Setpoint]  *  10 (bars) 
     [Warm Alarm Setpoint – Low Alarm Setpoint] 

 
• -20° & -30° units 

 
If Cabinet Temperature < Setpoint, 

 
# bars illuminated = [Cabinet Temperature – Low Alarm Setpoint]  *  5 (bars) 
   [Setpoint – Low Alarm Setpoint] 

 
If Cabinet Temperature > Setpoint, 

 
# bars illuminated = [Cabinet Temperature – Setpoint]  *  5 (bars)  +  5 (bars) 
      [Warm Alarm Setpoint – Setpoint] 

• All units have factory-installed local alarm contacts that 
can be used for remote alarm systems. 

• The maximum distance between a refrigerator and a 
remote alarm depends on the wire gauge used. 

• Remote alarm terminals are located at the rear of the 
machine compartment. The three terminals are: 
COMMON, OPEN ON FAIL (Normally Closed), and 
CLOSE ON FAIL (Normally Open) 
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Basic Functions 

 

Programming Mode 
You can enter the programming mode by pressing the Scan button and holding for approximately 5 seconds. The display 
will then flash “Prg” to indicate that you have entered the programming mode. Use (UP) and (Down) buttons to modify 
the values and press the scan button to save the value and go to the next screen. 
 
Note: If the alarms are enabled, all parameters are read only and cannot be edited. Programming Mode will time out after 

30 seconds of inactivity. 
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Service Parameters 
 
You can enter the service mode by pressing the Scan button and holding for approximately 10 seconds while in 
Programming mode. The display will then flash “SEr” to indicate that you have entered the service mode followed by the 
software checksum values flashing on the screen. The service icon will also illuminate. Use up, and down buttons to 
modify the values and press the scan button to save the value and go to the next screen. 
 
Note: If the alarms are enabled, the unit will not enter Service Mode. 

 Resetting any of the following parameter values could adversely affect the 
performance of your unit. Be sure to understand your product requirements 
before making any adjustment to the service parameter values. These 
settings very rarely need to be changed from normal operation. Call 
technical support if you have any questions prior to making any adjustments 
to service parameter values. 

+4° / +5° Service Menu Functions 
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-20° Service Menu Functions 
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-30° Service Menu Functions 
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Firmware History 

 

 

The new user manual states that the Type of Unit for the Config Parameter should not be changed. That 
is correct when the unit is produced but may not apply for service boards. 
 
Cfg = 00 is used for Suffix 16 models that were produced from 2016 to May 2018. 

Cfg = 01 is for most 2018 and 2019 models. 

Cfg = 02 is for the 2019 version of the coldwall units that had the addition of a display bottle and a PEP. 

Cfg = 03 is for the 2020 version of the coldwall units that had a longer red control probe mounted to the 

lower left side wall with ULT sensor bracket. 

Cfg = 04 for all units May 2021 to current; changes for the 2320 units with 3020 style condensing unit, and the addition of 
the new service parameter Control Calibration. 

The 2019 menus now include offsets that were previously hidden and hard coded. Pull down offset and 
Control probe offset have default values based on cabinet size and temperature, but are now user settable 
for customers who have their own validation protocols that needed access to those settings. 
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Parameter Defaults by Eprom Revision and Suffix 
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Document Number: 313398H06 • Revision G • 7/1/2022                                                                                      Page 49 of 106 
Prepared By: Keith Hyder                                                                                   
© 2022 Thermofisher Scientific Inc. All Rights Reserved.                               Press “Ctrl + Home” to return to top of Document 
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Document Number: 313398H06 • Revision G • 7/1/2022                                                                                      Page 54 of 106 
Prepared By: Keith Hyder                                                                                   
© 2022 Thermofisher Scientific Inc. All Rights Reserved.                               Press “Ctrl + Home” to return to top of Document 
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TSX Sensor Matrix (RoHS compliant) 
 

Part 
Number 

Description Location Sensor 
Color 

309159H09 Display Sensor, (PT1000 Ohm RTD) Refrigerator and Freezer Bottle Green 

309159H10 Display Sensor, (PT1000 Ohm RTD) -20°C Freezer Bottle Green 

312096H06 Display Sensor, (LM335) Blood Bank +4°C Lower Bottle Yellow 

326737H05 Defrost Sensor, (PT1000 Ohm RTD) Refrigerator and Freezer Evaporator Blue 

326737H03 Control Sensor, (PT1000 Ohm RTD) Refrigerator and Freezer Evaporator  
On Wall of Early -20°C Freezers 

Red 

326737H04 Control Sensor, (PT1000 Ohm RTD) On Wall of -20°C Freezers Red 

326739H01 Ambient Sensor, (LM335) Refrigerator and Freezer Electrical 
Deck 

White 

326739H03 Drip Pan Sensor, (LM335) Freezer Evaporator Pan Black 

85089G10 100 Ohm RTD 4-20mA and Chart Recorder Sensor Grey 
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Display Sensor and Controller Accuracy 
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Standard CPU Sensor / Harness Connections 
+4°C Blood Bank Refrigerator 
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+5°C Pharmacy and General-Purpose Refrigerator 
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-30°C Freezer – CFg 00 Electric Defrost 
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-30°C Freezer – CFg 01, 04 Hot Gas Defrost 
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-20°C ColdWall Freezer – CFg 00 
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-20°C 23ft ColdWall Freezer w/Bottle Sensor – CFg 02, 03, 04 
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-20°C 30ft ColdWall Freezer w/Bottle Sensor – CFg 01, 02, 03, 04 
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Sensor Locations Inside of Various TSX Units 
 

Display Bottle: (green) all refrigerators and freezers except -20 cold wall,  top left side wall.   
 
Note: Sensor bottle is now shipped with a solid cap to reduce spillage.  The sensor must be installed by the customer or 
service tech. 
 

                       

BB Display and Lower Bottle: (Green and Yellow) Blood banks only – lower right on the back wall.  Also Dixell 
overcold protection sensor in the bottle with the Yellow sensor. 
 

 
 

  



Document Number: 313398H06 • Revision G • 7/1/2022                                                                                      Page 66 of 106 
Prepared By: Keith Hyder                                                                                   
© 2022 Thermofisher Scientific Inc. All Rights Reserved.                               Press “Ctrl + Home” to return to top of Document 

 

Refrigerator Control: (red) “L” bracket inside the evaporator in front of the coil. 
 

 

 

Defrost: (blue) clamped to the evaporator outlet tube (varies with the different refrigerator / freezer evaporator sizes), or 
in high door opening cases, in the fins of the coil. 
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-20 Control: (red) mounted to the left side wall with a metal bracket.  The bracket must be thermally isolated from the 
wall by nylon spacers.   
Note: in this picture, the normal spacers have been replaced by longer spacers to clarify their location. 
 

              

 

-20 Control Config = 03-04 Suffix 19 and later: (red) mounted to the Lower left side wall with a plastic bracket.  The 
bracket must be thermally isolated from the wall by nylon spacers. Sensor mounting location is lower on 3020’s than the 
2320’s due to the extra Evaporator loop. 

 



Document Number: 313398H06 • Revision G • 7/1/2022                                                                                      Page 68 of 106 
Prepared By: Keith Hyder                                                                                   
© 2022 Thermofisher Scientific Inc. All Rights Reserved.                               Press “Ctrl + Home” to return to top of Document 

 

Note: This will not work, sensor(s) must be inserted into the bottle. 
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Inverter Information 
 

Embraco High Performance (HP) 
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Embraco High Performance (HP) LED Codes 
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Maia Inverter (Started with some Suffix 17 Models) 
 

       

 

No Transformer on 2304 / 5 Refrigerators. 
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Maia LED Codes 
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Condenser Fan 
 

• This unit can operate the condenser fan at either Low Speed, or High-Speed. 
• The fan speed is determined based on three conditions below: 

• Ambient temperature (Greater than 32°C sets the fan to high speed) 
• Temperature at ambient probe (Greater than 32°C for freezers, and 40°C for refrigerators sets the fan to High-

Speed. 
• The compressor speed (Greater than, or equal to 4600RPM will result in High-Speed fan operation.) 

Current Speed Scenario New Speed 
Low Speed Ambient Temp >= Threshold High Speed 

High Speed Ambient Temp < Threshold - Hysteresis Low Speed 

 

Note: If the Ambient Sensor fails the condenser fan will go to the High-Speed based on thresholds of 40°C for 
refrigerators, and 32°C for -20°, -30°C freezers. 
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Electric Condensate Heater 328840H0X 
 

Used on 12’, 23’, 30’, 45’ and 50’ TSX units since 2019. 

                              

 

To test - check the amp draw without water, and then with water. It will start dry around .3 Amps, and will climb with 
water to around 1.1 amps. 
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Chromatography with Safety Outlet 
 

Modified from the User Manual – 
 
 Chromatography Refrigerators are equipped with a convenience outlet located on the back wall. Power to the 
outlet is protected by a 5A circuit breaker. If there is a fault, the circuit can be reset by toggling the Chromatography 
Power Inlet Switch (Item B in Figure 2). The total load of the equipment using the convenience outlet shall not exceed 4 
Amps. 
 
WARNING: The convenience outlet may be LIVE when the unit is connected to an electrical power source, regardless of 
the position of the key switch. 
 
The chromatography refrigerator outlet is also equipped with a safety circuit. In the event the safety circuit is tripped (the 
safety sensor senses a flammable gas), the power to the internal outlet will be discontinued and the user will need to 
manually reset the safety circuit assembly using the reset switch at the back of the unit before power is restored. To do 
this, toggle the switch labeled “Switch Chromatography Manual Reset” off and then on. There will be a power delay to 
the outlet for approximately 4 minutes where the red LED will be illuminated. When power is available at the outlet, the 
red LED will turn off and the green LED will illuminate.  If the circuit trips from RED back to GREEN repeatedly or 
never turns GREEN, replace the two circuit boards 
 
 
Flammable materials should not be stored in the refrigerator. 
 
 
The safety circuit has two LEDs: 
   

• RED (on the top) - When the red LED is ON, it indicates there is no power to the AC outlet inside the 
unit. 
 
• GREEN (on the bottom) - When the green LED is ON, it indicates there is power to the AC outlet 
inside the unit. 
 

             
                                             

For the US, the NEMA 5-15 GFCI Receptacle has a standard self-test 
feature with color indicators for status: 
  

• Solid Red - Indicates the breaker has opened the circuit. If this 
occurs, unplug the equipment, check the circuit, and reset the 
circuit breaker. 
 
• Flashing Red - Indicates “End of Life” and that the receptacle 
needs to be replaced. 
  
• Solid Green - Indicates the outlet is functional. 
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The first-time power is applied to a chromatography unit with the NEMA 15 outlet installed as opposed to the European, 
British, or Chinese outlets, it will need the RESET button pressed in before the outlet will power up.  This step should not 
be needed during sensor trips and switch position changes at the back of the unit. 

The chromatography refrigerator has two power inlets at the back of the unit: 
  

1. Main Power Inlet (A) - This is used to connect the AC mains power cord to the chromatography refrigerator. 
 

2. Chromatography Power Inlet (C) - This is used to connect the AC mains power cord to the chromatography 
outlet assembly inside of the cabinet. 

 
The chromatography refrigerator has three switches at the back of the unit: 
 

1. Mains Power Inlet Switch (B) - This is used to turn ON or OFF the AC supply to the refrigerator. 
 

2. Chromatography Power Inlet Switch (D) - This is used to turn ON or OFF the AC inlet supply to the 
receptacle inside the refrigerator. 
 

3. Chromatography Manual Reset Switch (E) - This is used to manually reset the safety circuit in the AC 
receptacle assembly after the LED turns Red from Green due to a safety trip event which disengages power to 
the outlet inside the refrigerator. 
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Due to the nature of new HC leak detecting sensor, there are additional considerations when cleaning a chromatography 
unit. 

 
The refrigerator is designed to be cleaned using a mild detergent (such as Lysol® wipes (non-aerosol) or Formula 

409®) and water. Lightly spray the interior storage components and wipe them dry with a soft cloth or spray the cloth first 
and then wipe interior surfaces. Do not spray directly on the center outlet column. Use a damp cloth to clean around the 
outlet. Use of other cleaners may contain chemicals that will turn off power to the outlet. If this occurs, continue to clean 
the refrigerator, and leave the doors open for approximately 5 minutes to allow any vapors to exit the refrigerator.  

If the outlet power turns off due to chemicals, the red light will illuminate, and the user will need to manually 
reset the safety circuit using the “Switch Manual Reset Chromatography” at the back of the unit before power is restored. 
Sufficient time will be needed to dissipate the chemical vapors that tripped the sensor.  The door can be opened to help 
dissipate the chemical vapors or an external fan can be used if the sensor is being tested before the unit is placed into 
normal operation.  Toggling this switch off then on will restart the safety system and the green light should illuminate 
after approximately 4 minutes. If the light repeatedly changes from red to green or the red-light stays illuminated, ensure 
there are no chemical vapors present in the refrigerator and reset the system. If this continues, replace the boards in the 
outlet circuit. 
 
The sensor can be tested with small amounts of R290 propane, but is also sensative to iso-butane and LPG.  Other gases 
that may trip the sensor are LNG, alcohol and smoke. 
 

Other reasons for replacing the outlet sensor: 
1) The sensor needs replacement if the temperature goes below freezing in the cabinet. Use system alarms to ensure 

the temperature inside the unit is always above 0°C. If exposed to freezing conditions the sensor shall be replaced. 
2) Simply time – the sensor shall be replaced every five years.  This is due to life expectancy 

regardless of any exposure to freezing, unintentional or valid trips. 
 

If the convenience outlet has no power : 
 
Check for all switches in the “ON” position (“1”) on the rear of the unit (pg 75).  Try cycling the Chromatography Manual 
Reset Switch and the Chromatography Power Inlet Switch to OFF and then ON.  For units with the GFCI receptacle, 
make sure the RESET switch is pressed in. 
 
If the sensor is tripped and the light is red, check for chemicals that the customer may have stored in the refrigerator in an 
unsealed container (ethanol or alcohol based).  Leave the doors open for approximately 5 minutes to allow any vapors to 
exit the refrigerator and cycle the Chromatography Manual Reset Switch off and back on.  Again, 4 minute delay before 
the light will go green. 
 
If the lights repeatedly change from red to green or the red lights stays illuminated after trying to reset, replace the sensor 
board before replacing the control board. 

 
 

 

 

 

  



Document Number: 313398H06 • Revision G • 7/1/2022                                                                                      Page 79 of 106 
Prepared By: Keith Hyder                                                                                   
© 2022 Thermofisher Scientific Inc. All Rights Reserved.                               Press “Ctrl + Home” to return to top of Document 

 

HC Sensor PPM Sensativity Graph 
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Blood Bank Anti-Freeze Protection 
 

1 Objective 
Dixell XR02CX is installed with compressor relay contact in series with Relay Board compressor output. The 
Dixell is configured such that when the control probe temperature drops below 2.8C the compressor is 
interrupted until the control probe temperature recovers to above 4.0C. The evaporator probe and defrost 
function is disabled. 

2 Dixell XR02CX Settings 
The temperature set point is displayed by briefly pressing the SET button – record this value The 
Probe Fail action is set up to stop the compressor on probe failure. 

To access other parameters press the SET button and button until HY is displayed. 
Release the buttons then press the SET button and button again until Pr2 is displayed. 
The first parameter is HY; press SET to display its value then press SET again to move to the next 
parameter. Repeat until all parameters have been displayed and recorded. 
To access the set point press the SET button until the units symbol “C” flashes then use the up and down 
buttons to change the value. 
Set the parameters in the order listed in the table, changing the set point last. 
 

Order Parameter description Label Set Meaning 
27 Set point Set 2.8 Output turns off below 2.8C 
17 Differential HY 1.2 Output turns on above 4.0C 
18 Minimum set point LS -4.0  
19 Maximum set point US 9.9  
20 Control probe calibration ot 0.0  
21 Evaporator probe presence P2 n Probe not present 
22 Evaporator probe calibration oE 0.0  
23 Outputs delay at start up od 0  
24 Anti-short cycle delay AC 0  
25 Compressor ON with faulty probe CY 0 USE THIS FOR PROBE FAIL = OFF 
26 Compressor OFF time with faulty probe Cn 30 USE THIS FOR PROBE FAIL = OFF 
1 Temperature measurement unit CF C  
2 Resolution rE dE  
3 Probe displayed Ld P1 Control Probe 
4 Display temperature delay dY 0 Display is immediate no delay 
5 Defrost termination temperature dE 4.6  
6 Interval between defrost cycles id 0 0 = Defrost disabled 
7 Maximum length for defrost Nd 0 0 = Defrost disabled 
8 Displaying during defrost dF rt Control probe 
9 Maximum temperature alarm AU 9.9  

10 Minimum temperature alarm AL -5.0  
11 Temperature alarm delay Ad 15  
12 Delay of temperature alarm at start up dA 99  
13 THIS PARAMETER IS NOT EXPLAINED tb Y  
14 Evaporator probe display d2 nP Read only – nP = Not Present 
15 Parameter code table Pt 5 Read only 
16 Firmware release rL 1.5 Read only 
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3 Operational Matrix 
Control System Status Dixell Status Compressor Unit 

Normal Normal Cycling under normal  
control 

Maintaining temperature  
setpoint of 4C 

Relay stuck in closed  
state Normal Cycling under Dixell  

control 
Maintaining temperature  

above 2C 

Relay stuck in open state Normal Off 
Temperature will rise to  

ambient 

Normal Probe failure – relay  
opens in failsafe mode Off Temperature will rise to  

ambient 

Normal 
General power failure –  
relay opens on power  

failure 
Off Temperature will rise to  

ambient 

Normal Relay stuck open state Off Temperature will rise to  
ambient 

Normal Relay stuck in closed  
state 

Cycling under normal  
control Maintaining temperature 

Relay stuck in closed  
state 

Relay stuck in closed  
state On Temperature drops to  

bottom out temperature 
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Dixell Operating Manual 
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Anti-Tip Bracket Instructions 
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4-20mA Temperature Transmitter Information 
 

Testing of Self Powered 4-20mA Temperature Transmitter Options 
Option #’s 7203-AV, 7203FMS, 7204, 7205TA (or 4-20mA loops 

in general) 
 

Main parts – 326518H01 through H04 TempTrans (Minco TT518), 327624H01 24v DC Power Supply or 
16.5v DC Power Supply and a dummy load resistor ( 1/4w 5%) – 25 ohms or 250 ohms 

Refer to instructional drawing #s 311977I02, 325436H01 FMS and wiring diagram #s 325439H01 FMS, 
326861H01 General, and 327987H01 TSX. 

 
 

Theory in general – 
 

The power supply provides 24v DC to the loop.  The acceptable voltage range is 8 to 30v DC for customers 
who supply their own power to the loop.  The Minco TempTrans converts the sensor (RTD) reading into a 
milli Amp signal based on Ohm’s Law (V=IR). 4mA represents the coldest end of the scale printed on the 
back of the TempTrans, and 20mA represents the warmest end of the scale. 

 
 
For 326518H01 (Frzs -20/-30/-86s), 4mA = -100°C & 20mA = 0°C 

 326518H02 (Refrigerators), 4mA =  0°C &  20mA = 40°C 

 326518H04 (FMS 2320, & 2305), 4mA = -66°C &  20mA = 54°C 

Testing - 
 

Testing can be done by current or voltage measurements.  A dummy load resistor will need to be added 
temporarily across the terminal strip connections “TempTrans Neg” and “24v Supply Neg” or “16.5 Supply 
Neg” (see 311977I02 or 327987H01).   The resistor simulates the customers test equipment (see wiring 
diagrams for “control room - R1”).  The size of the resistor is limited based on maximum resistance of the loop 
formula: 

 
R loop max = (V supply – 8v) / 0.023 amps, in our 24v case, R loop max = 696 ohms 

Note: for HPLRF TSX, the supply is 16.5v, so R loop max = 370 ohms 
 

Measurements only need to reflect that the transmitter is functioning near the expected range since actual 
readings will be dependent on additional factors at the customer’s site.  The best time to test is while the 
cabinet is operating within its TempTrans range, but for cabinets that are out of range (-86 at ambient), the 
TempTrans will show the “out of range” value of 3.5mA if the circuit is connected correctly. 
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Current Method 
For current measurements, the size of the resistor just needs to be less than R loop max or the resistor can 
be replaced at the terminal strip by a DC ammeter.  Break into the circuit with an Amp meter set to the mA DC 
scale.  The current reading from the meter can be compared to the calculated expected value to confirm that it 
corresponds to the cabinet temperature.  To calculate the expected value, use the formula: 

 
Current for Tsensor = ((Tsensor – Tzero / Tspan – Tzero) *16mA ) +  4mA Tsensor = the temp at the sensor 
 

Tzero = the printed temp for 4mA  (H02 = 0°C) 

Tspan = the printed temp for 20mA (H02 = 40°) 

 

For example: If a cabinet using 38197H02 is reading +4°C Then 4°C = 

((4-0 / 40-0)*16) + 4 = 5.6mA 

Or 

A cabinet using H01 is reading –86°C 
Then –86°C = ((-86+100 / 0+100)*16) + 4 = 6.24mA 

 
Reduced °C formulas:       for H01, current at Tsensor = (Tsensor * .16) + 4mA 

for H02, current at Tsensor = (Tsensor * .4) + 4mA 
for H04, current at Tsensor = (Tsensor * .1333) + 4mA 

 
Voltage Method 

For voltage measurements, the size of the resistor effects the voltage range.  For example: a 250 ohm 
resistor will cause a voltage range of 1v to 5v DC, and a 25 ohm resistor will cause a range of  .1v to .5v 
DC.  Other values up to R loop max are acceptable but require recalculating with Ohms Law (V=IR) to 
generate the expected voltage range. 
Place the meter leads across the dummy load resistor to read the voltage.  To calculate the expected 
voltage, use the calculated current value times the resistor value. 
 

For a 250 ohm resistor with H02, the voltage at the dummy load resistor of a refrigerator at 
+4°C = 5.6mA * 250 = 1.4v 
and using a 250 ohm resistor with H01, the voltage at the dummy load resistor of a ULT at 
–86°C = 6.24mA * 250 = 1.56v 

You can also use percentage approximation to tell if the TempTrans is working.  Based on a 250 ohm resistor 
and the 1v to 5v range, temps at 50% of the range will read ~ 3v, 25% will read ~2v, 75% will read 
~ 4v, etc.  For example, a refrigerator at ambient will be in the 3.0v to 3.5v area, since 20°C = 3v and 25°C 
= 3.5v; and a refrigerator at normal operating temp should be in the 1.0v to 1.5v range since 0°C = 1v and 
10°C = 1.5v. 
 
Quick Reference Charts are available mapping out the TempTrans ranges with both 25 and 250 ohm 
resistors as are Resistance vs. Temperature charts for 100 PRTD with .385 coefficient. 
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Possible problems – other than a bad component, open/shorted circuits (low voltage or line voltage), 
reversed polarity on the power supply circuit, or R loop max being exceeded by the customer  - 

 
1)   Power Supply accepts 100v to 240v AC as an input.  Output should be 24v DC and the green LED 

should be on.  In the 16.5v case, the TempTrans is piggybacking off of the units supply, so there is no 
green LED 

 
2)   The voltage across the TempTrans should read 24v (16.5) minus the voltage drop of the dummy load 

resistor (building system).  When the TempTrans sees less than 8v, it will not be able to regulate the loop 
at the 20mA end, so mA values will start dropping off. 

 
 

3)   Reversing the 24v wires at the power supply or the TempTrans causes the voltage across the dummy 
load to read 0v. 

 
 

Additional resource –  www.minco.com 
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4-20mA Option Numbers 
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Charge Information 

 

 

  

TSX Charge Info 
 

Size CuFt Suffix Temp °C Lbs Grams Oz 
 

12 17 +4° / +5° 0.242 110 3.88 
 

12 17 -30° 0.209 95 3.35 
 

23 16 / 17 +4° / +5° 0.319 145 5.11 
 

23 18 +4° / +5° 0.308 140 4.94 
 

23 16 / 17 / 18 / 19 -20° 0.275 125 4.41 
 

23 20 -20° 0.319 145 5.11 
 

23 16 -30° 0.253 115 4.06 
 

23 17 / 18 -30° 0.242 110 3.88 
 

30 17 +4° / +5° 0.308 140 4.94 
 

30 18 / 19 -20° 0.319 145 5.11 
 

30 17, 18 -30° 0.286 130 4.59 
 

45 17 +4° / +5° 0.319 145 5.11 
 

50 17 +4° / +5° 0.319 145 5.11 
 

50 17 -30° 0.297 135 4.76 
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Pressure and Amp Draw 
 

TSX 23FT Model Pressure & Current Data (20C ambient cycle)  

Model Suffix P1max(psig) P1min(psig) P2max(psig) P2min(psig) 
Unit Amps (compressor 

on) 
Unit Amps 

(compressor off) 

TSX2305A, TSX2304A 16 - 17 160 155 70.0 27.0 1.84 0.97 
TSX2305D, TSX2304D 16 - 17 160 155 70.0 27.0 1.60 0.68 

TSX2305V, TSX2304V 16 - 17 160 155 70.0 27.0 1.60 0.80 

TSX2305A, TSX2304A 18             

TSX2305D, TSX2304D 18             

TSX2305V, TSX2304V 18             

TSX2320A 16-19 145 130 15.0 5.3 3.00 1.30 

TSX2320D 16-19 145 130 15.0 5.3 1.60 0.55 

TSX2320V 16-19 145 130 15.0 5.3 1.50 0.58 

TSX2320A 20 125 120 6.7 3.7 3.00 1.30 
TSX2320D 20 125 120 6.7 3.7 1.60 0.55 

TSX2320V 20 125 120 6.7 3.7 1.50 0.58 

TSX2330A 16             

TSX2330D 16             

TSX2330V 16             

TSX2330A 17, 18 140 137 7.0 2.5 4.50 1.40 
TSX2330D 17, 18 140 137 7.0 2.5 2.20 0.57 

TSX2330V 17, 18 140 137 7.0 2.5 2.15 0.60 
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TSX 45~50FT  Model Pressure & Current Data (20C ambient cycle)   

Model Suffix P1max(psig) P1min(psig) P2max(psig) P2min(psig) 
Unit Amps(compressor 

on) 

Unit 
Amps(compressor 

off) 
TSX5030A 17 145 138 10 4 8.70 1.80 

TSX5030D 17 145 138 10 4 4.80 0.80 

TSX5030V 17 145 138 10 4 4.40 1.00 

TSX4505A 17 144 142 67 34 3.50 1.60 
TSX4505D 17 144 142 67 34 1.90 1.00 

TSX4505V 17 144 142 67 34 1.40 0.80 
TSX5005A, TSX5004A 17 144 142 67 34 4.10 2.50 

TSX5005D, TSX5004D 17 144 142 67 34 1.70 0.95 
TSX5005V, TSX5004V 17 144 142 67 34 1.60 0.80 

        

TSX 12FT Model Pressure & Current Data (20C ambient cycle)   

Model Suffix P1max(psig) P1min(psig) P2max(psig) P2min(psig) 
Unit Amps(compressor 

on) 

Unit 
Amps(compressor 

off) 
TSX1205A, TSX1204A 17 152 143 64 38 2.30 1.40 

TSX1205D, TSX1204D 17 152 143 64 38 1.40 1.00 

TSX1205V, TSX1204V 17 152 143 64 38 1.30 0.95 

TSX1230A 17 137 134 6.8 2.5 3.30 1.00 
TSX1230D 17 137 134 6.8 2.5 1.65 0.60 

TSX1230V 17 137 134 6.8 2.5 1.70 0.60 
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TSX 30FT Model Pressure & Current Data (20C ambient cycle)   

Model Suffix P1max(psig) P1min(psig) P2max(psig) P2min(psig) 
Unit Amps(compressor 

on) 

Unit 
Amps(compressor 

off) 

TSX3005A, TSX3004A 17 134 130 65.3 37.3 3.50 1.70 

TSX3005D, TSX3004D 17 134 130 65.3 37.3 1.60 0.80 

TSX3005V, TSX3004V 17 134 130 65.3 37.3 1.60 0.90 

TSX3020A 18 - 19 128 123 13.3 4.8 2.70 1.10 

TSX3020D 18 - 19 128 123 13.3 4.8 1.60 0.60 

TSX3020V 18 - 19 128 123 13.3 4.8 1.50 0.60 

TSX3030A 17 135 126 6.8 2.5 3.90 1.20 

TSX3030D 17 135 126 6.8 2.5 1.70 0.60 

TSX3030V 17 135 126 6.8 2.5 2.00 0.70 

TSX3030A 18             

TSX3030D 18             

TSX3030V 18             

        
Notes:         P1max/P2max are maximum discharge/suction pressure when compressor is on(not in defrost cycle).  
                    P1min/P2min are minimum discharge/suction pressure when compressor is on(not in defrost cycle).  
                    Unit Amps data are collected when door frame heaters are on (except for 4505 models which are without door frame heaters) 
                    Data are estimated pressure/current and for reference only.     
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10 CONTROL PROBE 326737H03

11 DISPLAY PROBE 309159H09 309159H10
12 EVAP COIL DEFROST SENSOR 326737H05
13 AMBIENT PROBE  326739H01 

14 CONDENSATE PAN HEATER 328840H01 328840H02 328840H01 328840H02 328840H01 328840H02 328840H01 328840H02
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      NOTES:

SYMBOLS, DESIGNATIONS AND GENERAL1.
DRAWING METHODS ENGWI002.

REV DCO #  DATE  DESCRIPTION
REVISIONS

C 005332 2019-03-22 UPDATED TABLE; ADDED 30 Cu ft 
DETAILS

B 005144 2018-10-11 ADDED SHEET 2 WITH THE FRENCH 
LANGUAGE

A 004342 2018-03-28 INITIAL RELEASE

S. NO. CATEGORY
23 Cu ft CW P/N 30 Cu ft CW P/N

120V/60Hz 230V/50Hz 208-230V/60Hz 120V/60Hz 230V/50Hz 208-230V/60Hz

1 COMPRESSOR ASSY. 327001H01 327001G04

2 INVERTER ASSY. 327100G02 327100G03 327100G08 327100G09

3 CONDENSER GT350222H01 328321H01

4 CONDENSER FAN ASSY. 327005G02 327005G01 327005G02 327005G01

5 FILTER/DRIER 75380H01

6 RESTRICTOR 47417H107

7 PERIMETER HEATER 329588H03 329588H04 329588H05 329588H06

8 CONTROL PROBE 326737H04

9 DISPLAY PROBE
[MODEL DEPENDENT] 309159H10

10 AMBIENT PROBE 326739H01

11 TRANSFORMER GT350729H01 NA

A
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THE PROPRIETARY DATA OF THERMO 
FISHER SCIENTIFIC. IT IS NOT TO BE 

REPRODUCED OR DISCLOSED IN WHOLE 
OR IN PART WITHOUT PRIOR  WRITTEN 

CONSENT OF THERMO FISHER SCIENTIFIC.
DO NOT SCALE THIS DRAWING.
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CONDENSER

CONDENSER FANINVERTER

FILTER/DRIER

HEAT EXCHANGE 
   (2" SOLDER)

LIQUID LINE

CABINET

EVAPORATOR

DECK AREA

COMPRESSOR

SOLENOID VALVE

ACCUMULATOR

CONDENSATE 
PAN LOOP

HIGH PRESSURE 
CUT OFF

EVAPORATOR FAN

FRZ, 50 Cu ft: SHOWN
12, 23, 30 Cu ft: FOIL TAPE HEAT EXCHANGE 

REPLACES 2" SOLDER HEAT EXCHANGE

327990H05 Rev F

S. NO. CATEGORY
12 Cu ft FRZ P/N 23 Cu ft FRZ P/N  30 Cu ft FRZ P/N 50 Cu ft FRZ P/N

120V/60Hz 230V/50Hz 208-230V/60Hz 120V/60Hz 230V/50Hz 208- 230V/60Hz 120V/60Hz 230V/50Hz 208-230V/60Hz 120V/60Hz 230V/50Hz 208-230V/60Hz

1 COMPRESSOR ASSY 327001G04 327001H06 327001G03
2 INVERTER 327100G08 327100G09 327002H09 327100G06 327100G07 327100G06 327100G07
3 CONDENSER 328321H02 GT350222H01 328321H01
4 CONDENSER FAN ASSY 327005G02 327005G01 327005G02 327005G01 327005G02 327005G01 327005G02 327005G01
5 FILTER/DRIER 75380H01
6 RESTRICTOR 47417H107 87812H07

7
EVAPORATOR ASSY 60595H37 60595H38 327738G03 327738G04 327738G03 327738G04 60595H35 60595H36

ALTERNATE EVAPORATOR ASSY NA NA NA NA  60595H39 60595H40 60595H41 60595H42

8 EVAPORATOR FAN 39693H01 39693H02 306637H01 307462H03 306637H01  307462H03 306637H01 307462H03
ALTERNATE EVAPORATOR FAN NA NA NA NA  39693H01 39693H02 39693H01 39693H02  

9 DRAIN PAN HEATER 328269H05 328269H06 328269H03 328269H04 328269H03 328269H04 328269H01 328269H02
10 DRAIN TUBE HEATER 311730H01 311730H02 311730H01 311730H02 311730H01 311730H02 311730H01 311730H02
11 PERIMETER HEATER 329588H01 329588H02 329588H03 329588H04 329588H05 329588H06 329588H03 329588H04
12 CONTROL PROBE 326737H03
13 DISPLAY PROBE 309159H09 309159H10
14 EVAP COIL DEFROST SENSOR 326737H05
15 DRAIN PAN DEFROST SENSOR 326739H03
16 AMBIENT PROBE 326739H01
17 SAFETY THERMOSTAT 327883H01
18 ACCUMULATOR 300367H01
19 HOT GAS DEFROST VALVE 328498H01
20 HOT GAS DEFROST SOLENOID 328499H01 328499H02 328499H01 328499H02 328499H01 328499H02 328499H01 328499H02
21 TRANSFORMER NA GT350729H01 NA

22 HIGH PRESSURE CUT OFF 
SWITCH NA 312598H04
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Touch Up Paint Information 
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Technical Service Bulletins of Note 
 

Description 

1708-REF-AVL-0500 TSX Distribution board connections 

1807-REF-AVL-0538 Launch of the TSX 45 & 50 ft units 

1905-REF-AVL-0569 Launch of the TSX 12, 30 ft units 

1909-REF-AVL-0579 -30C Defrost Disabled issue 

2001-REF-AVL-0589 5030 defrost icing issues with note 

2004-REF-AVL-0600 Audit Phase software release and new -20 config 

2007-REF-AVL-0607 HPLRF 12ft missing counterweights 

2011-REF-AVL-0616 TSX -30 defrost icing issues – 12, 23, & 30’ 

2106-REF-AVL-0634 2320HA FMS launch, and 2320 standardization 

2203-REF-AVL-0669 Cardinal Anthony to CIG Glass Door Replacement 
2202-REF-AVL-0664 TSX Anthony to CIG Glass Door Replacement 

2205-REF-AVL-0675 TSX2304-05 and CH2304-05 Standardization Suffix 18 

2206-REF-AVL-0681 TSX3030 Suffix 18 Change Heatcraft Evaporator to Peerless 

2207-REF-AVL-0687 TSX5030 Shock Loop Compressor Version 2 

 

 

Description 
326300G94 Kit instructions for -30 icing issues 

326300G96 Kit instructions for normal replacement board kit 

TSX Display offset instructions 

TSX Control offset instructions 

HPLRF Master Parts list 

HPLRF Parameter Tables with notes and examples 
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Available Service Kits 
 

Compressor / Inverter Service Kits 

Kit Number Description 

303255G47 Service Assembly, Compressor, (VNEK207U, oil & filter dryer) 23’ ref  

303255G49 Service Assembly, Compressor, (VNEU217U, oil & filter dryer) 30/50’ freezer 

303255G50 
Service Assembly, Compressor, (VEGT8U & filter dryer) 23/30/45/50’ ref & 1230 and 3020 
freezers 

303255G51 Service Assembly, Compressor, (FMFT406U, oil & filter dryer) 12’ ref 

303255G52 Service Assembly, Compressor, (DSL - VNEU217U VER 2) 
 

23' -30 & -20 HP to Maia Compressor Kits 

Kit Number Use Kit Description 

100793G01 
TSX2330 Suffix 16 A/D TSX2330 Inver/Comp Suffix 16 A/D SER UPG Kit  

100794G01 
TSX2330 Non-Suffix 16 A 
w/327002H01 Inverter & 
327001H01 Compressor TSX2330 Inver/Comp A SER UPG Kit  

100795G01 
TSX2330 Non-Suffix 16 D 
w/327002H01 Inverter & 
327001H01 Compressor TSX2330 Inver/Comp D/V SER UPG Kit  

327727G11 S 

TSX2330 Non-Suffix 16 A 
w/327002H09 Inverter & 
327001H06 Compressor SRV ASY, COND UNIT FRZ A -30 HG 

327727G12 S 

TSX2330 Non-Suffix 16 D 
w/327002H09 Inverter & 
327001H06 Compressor SRV ASY, COND UNIT FRZ D/V -30 

100796G01 
TSX2320 Non-Suffix 20 D/V Volt TSX2320 Inver/Comp A SER UPG Kit  

100797G01 
TSX2320 Non-Suffix 20 A Volt TSX2320 Inver/Comp D/V SER UPG Kit  

327727G07 S TSX2320 Suffix 20 A ASSY, COND UNIT, REF A, 45/50 

327727G08 S TSX2320 Suffix 20 D/V SRV ASY, COND UNIT REF D/V 45/ 

100798G01 
TSX2330 Non-Suffix 16 A 
w/327002H09 Inverter & 
327001H06 Compressor SRV ASY, COMPR, VNEK213U MAIA 

 



Document Number: 313398H06 • Revision G • 7/1/2022                                                                                      Page 105 of 
106 
Prepared By: Keith Hyder                                                                                   
© 2022 Thermofisher Scientific Inc. All Rights Reserved.                               Press “Ctrl + Home” to return to top of Document 

 

Inverter Service Kits 

Kit Number Description Use 

327100G04 ASSEMBLY, INVERTER, VNEK207U 115V 23’ Refrig 

327100G05 ASSEMBLY, INVERTER, VNEK207U 230V 23’ Refrig 

327100G06 S ASSEMBLY, INVERTER, VNEU217U 115V 30 / 50’ Frz 

327100G07 S ASSEMBLY, INVERTER, VNEU217U 230V 30 / 50’ Frz 

 327100G08 S ASSEMBLY, INVERTER, VEGT8U 115V 30/45/50’ Refrig, 1230 3020 

 327100G09 S ASSEMBLY, INVERTER, VEGT8U 230V 30/45/50’ Refrig, 1230 3020 
 

23' -30 & -20 HP to Maia Inverter Kits 

Kit Number Use Kit Description 

100799G01 TSX2330 Non-Suffix 16 A w/327002H09 
Inverter & 327001H06 Compressor SRV INVERTR ASY, MAIA 213u 115V 

100800G01 TSX2330 Non-Suffix 16 A w/327002H09 
Inverter & 327001H06 Compressor SRV INVERTR ASY, MAIA 213u 230V 

 

Heatcraft to Peerless Upgrade Kits 
Kit Number Use Kit Description 
100807G01 UPGD HC to Peerless EVAP 115v Upgrade from Heatcraft to Peerless Evap. TSX3030 
100808G01 UPGD HC to Peerless EVAP D/V Upgrade from Heatcraft to Peerless Evap. TSX3030 

 

Replacement CPU kits with the appropriate Gxx EPROM and matching Relay board code – 

Kit Number Description 

326300G94 PCB SERV KIT, TSX CPU/G57 and H02 Relay Board 

326300G96 PCB SERV KIT, TSX CPU/G54 and H02 Relay Board   
 

For a complete list of Service Parts, please reference the Knowledge Base for related articles including 
#330015 Parts List. 
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