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Disclaimer of Warranties and Limitations of 
Liabilities 

 
The authors and editors have taken every precaution to ensure accuracy and 
completeness in this manual.  The authors and editors make no expressed or 
implied warranty of any kind with regard to the documentation in this manual.  
Liebert Corporation assumes no responsibility, and disclaims all liability for 
incidental or consequential damages resulting from the use of this information or 
from errors or omissions.  Liebert Corporation may make improvements and/or 
changes in the product(s) described in this manual at any time.  Information in this 
manual is subject to change at any time and does not represent a commitment on 
the part of Liebert Corporation. 
 
Liebert® and the Liebert logo are registered trademarks of Liebert Corporation.  
Emerson® and the Emerson logo are registered trademarks of Emerson Electric 
Co. mini-MATETM , mini-MATE PlusTM , Mini-MATETM , GlycoolTM and SitemasterTM 
are trademarks of Liebert Corporation. DataMate® is a registered trademark of 
Liebert Corporation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Copyright © 2001 by Liebert Corporation 
 

All rights reserved throughout the world. 
Specifications subject to change without notice. 

 
Printed in the United States of America 
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Chapter 1 
 

Basics of the Microprocessor 
 
 

Introduction 
Liebert Corporation uses the Motorola® 6800 Series processor for the control in its 
systems.  As is the case with all processors, there are basic concepts that make 
their operation easy to under stand without having an in-depth knowledge of 
electronics. 
 
The microprocessor is a sophisticated Integrated Circuit (IC) chip that processes 
information by utilizing a series of instructions. 
 
If you think of the microcomputer as a set of blocks, you can see four distinct 
blocks that we address by the names Input, Processor, Memory and Output.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
INPUT 
(sense) 

 
PROCESSOR 

(decide) 

 
OUTPUT 

(act) 

 
MEMORY 

(store) 

Signals from 
the outside 
(external) world 

Signals to the 
outside (external) 
world  

  
  Building Blocks of a Microcomputer 

 
This chapter describes the information processing in each block of the 
microcomputer and the information flow among the blocks. 
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Input Block 
The first block in the Input Block, or sense function.  The Input Block receives the 
signals from some external source, processes (or converts) the signals, and sends 
them on to the Processor.   
 
 

 
 

INPUT BLOCK 

External Signals 
to the Computer 

Address Signals from 
the Microprocessor 

Timing and Control 
Signals from the 
Microprocessor Data Signals to the 

Microprocessor 

 
 
 
 
 
 
 
 
 
 
 

Signal Flow at the Input Block 
 
Various devices (components) sense information and transmits it to the input block 
for encoding.  Here the real world signals are changed to a language that the 
Processor can understand.  
 
The words, bytes, nibbles and bits are then sent to the Processor or possibly 
through the Processor to the Memory, and the information processing begins. 
 
The input can be data about the surrounding conditions such as temperature, 
pressure, lights and so forth, or it can be a communication and/ or commands that 
set the machine into a given mode and tells it where to start.  By having the sense 
elements, a system can receive information from humans or devices.  In the 
computer system, the functional units that perform the various sense functions are 
called the input devices of the system. 
 
It is important to note that in this block, the converted information is sent with the 
proper address (assigned location) and the information is in order or sequence 
through the entire process.      
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To Memory 

 

 
 
 
 
 

 
 

Encoded
 
 
 

Encode: 
75   = 0111011001010001 = Word  
52   = 10110111  = Byte     
Hi Temp = 0110   = Nibble 
Sw-6   = 0 = Bit
 

To Microprocessor 

Encoding at the Input Block 

 

 Input from the Input Block to the Processor 
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Processor Block 
The Processor Block, or the decide function, is much like the reasoning function of 
the human brain.   All computations, logical operations, and operational decisions 
are made here.  These decisions take into account the input and the stored 
information in the memory.  It performs the basic arithmetic and makes all the 
logical decisions required by the computer.  It also controls the operation of the 
computer by turning on and off the other functional units in the system at the 
proper time.  The Processor in a microcomputer system is called the 
microprocessor. 
 
 

 
  t

 
 
 
 
 
 
 

 
You c
  
From Input

PROCESSOR 

  

an no
From Memory 
Signal Flow at the Processor Block 

w see the multiple paths for the information flow in 

Information Flow at the Processor Block
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Memory Block 
The Memory Block contains the operational programs of the system.  It receives 
signals and codes from the Processor and sends codes to the Processor.    
 

 
 

MEMORY 

Instruction Codes or Data Codes to 
the Microprocessor Or Data Codes 
from the Microprocessor 

Address Signals from 
the Microprocessor 

Timing and Control 
Signals from the 
Microprocessor 

 
 
 
 
 
 
 
 
 
 
 
 

 
Signal Flow at the Memory Block 

 
The machine must remember what it is to do, and the information for use in what it 
does.  It must also remember a number of rules used in make decisions, 
performing arithmetic and controlling the system.  The computer system name for 
this function is Memory.  The  step-by-step sequence of operations (the program) 
the computer is to perform, and the instructions and information (data) to be used 
are stored in the Memory.  
 

 
 

  The Memory Function 
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Output Block 
The last block is the Output Block, or the act function.  
 

 
 

OUTPUT 

Timing and Control 
Signals from the 
Microprocessor Data Signals from 

the Microprocessor

Address Signals from 
the Microprocessor External Signals 

from the Computer 

 
 
 
 
 
 
 
 
 
 
 

Signal Flow at the Output Block 
 
The act function is as the name implies.  Once a decision has been made by the 
Processor, the system carries out the decision with the outputs or acts of the 
system.  First the encoded information is decoded into a language that we can 
understand to produce the real world signals that we understand.  Then the act 
takes place.  This may involve activating a device that displays information so it 
can be communicated to humans.  Or the act unit may turn on a motor, or turn of a 
light, or some other similar control operation.  The act unit allows the system to 
control something external to the system or to exchange information 
(communicate) with humans or other machines.  In the computer system, the 
devices that implement the act function are called the output devices of the 
system. 

 
 

   Decoding at the Output Block 
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Software 
A software program is nothing more that a set of instructions or routines that 
achieve a desired result.  A good comparison is a recipe.  Refer to the Candy 
Program on the next page. 
 
The first few steps are an information or data-gathering process.  Then we 
measure, mix, and stir, which is the processing of the gathered information.  Note 
the logical sequence, since we cannot complete some steps unless others are 
completed first. 
 
The software programs that drive the Liebert units are written by programmers at 
Liebert.  These are the routines that you as air conditioning technicians use daily. 
 
The software is written onto an IC chip called Erasable and Programmable Read-
Only Memory (EPROM) or Programmable Read-Only Memory (PROM).  The 
device is installed simply by inserting it into a designated socket on the proper 
electronics board in the Liebert unit. 
 
The software comes standard with the unit: however, revisions are available for 
upgrade enhancements.  Enhancements are addressed in later sessions.  
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The Candy Program  
 

1.  Get a mixing bowl. 

2. Get 5 pounds of granulated sugar. 

3. Get two 8-ounce cans of evaporated milk. 

4. Get a 12-ounce jar of white corn syrup. 

5. Get 1 package of pecans. 

6. Get 1 package of chocolate chips. 

7. Get I stick of butter. 

8. Get a 2-ounce bottle of vanilla extract. 

9. Measure 2 ½ cups of sugar into the mixing bowl. 

10. Measure ¾ cup evaporated milk into the mixing bowl. 

11. Measure 1/3 cup white corn syrup into the mixing bowl. 

12. Measure 2 tablespoons of butter into the mixing bowl. 

13. Get a separate container. 

14. Measure 1 cup of nuts and 12 ounces of chocolate chips into the 
separate container and set aside for later use. 

15. Mix all of the ingredients, except the nuts and chocolate chips, together in 
the mixing bowl. 

16. Pour this mixture into a pan and bring to a boil. 

17. Boil for exactly 5 minutes.  Slowly stir as it boils. 

18. Remove from the heat and stir in 1 teaspoon of vanilla extract. 

19. Stir in the nuts and chocolate chips (from Step 14) until the chocolate 
chips melt. 

20. Pour the fudge into a buttered pan and let cool. 
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Summary 
The computer contains four blocks: Input, Processor, Memory and Output.  These 
blocks act as the sense, storage and act functions of the system. 
 
The Input Block receives the signals from the external world and converts them 
into a language the computer can understand.  This information is then sent to the 
Processor Block for processing or the Memory Block for storage.  When a decision 
is made, the signal goes to the Output Block where the computer language is 
converted into a language we understand, and the appropriate action takes place. 
 
The entire operation is controlled by the software, which provides the routines 
needed to achieve the desired result.   
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Notes 
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Chapter 2 
 

Temperature/ Humidity Control 

Operations and Charts 
 
 
This section describes the software or control programs and provides details on 
how your Liebert unit responds to user inputs and room conditions.  Refer to this 
section when you  need specific information.  Charts and graphs support the 
description of operations. 
 

Temperature Control  
 
COOLING: 1 – 5 ton MINI-MATE2 & 1 – 3 ton DATAMATE  
 
The temperature control program for the Mini-Mate2 and DataMate uses a control 
band to activate the cooling device.  The control band is established at the 
temperature set point with the length equal to sensitivity plus 1°F (.6ºC).   
 
Compressor Cooling 
On single compressorized units the temperature controller activates the cooling 
load device whenever the return air temperature increases to 100% of the band.  
On compressorized systems the hot gas bypass solenoid valve is also energized 
on a call for cooling.  The controller deactivates (stops) cooling when the return air 
temperature decreases to 50% of the control band value. 
 

1 Stage Compressorized Cooling 

Set Point: 70° 
Sensitivity: 5° Cooling On 

 
 
 
 
 
 
 
 
 
 
 
 
 

Increasing Temperature
70         71         72         73         74         75         76   
Cooling Off
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Note in the above example that the control band begins at the 70°F (21.1°C) set 
point and has a length of 6°F (3.3°C) which is the sensitivity value plus 1°F (.6ºC). 
As the return air 
 
temperature increases, Cooling is activated at 76°F (24.4ºC) or 100% of the 
control band.  As the return air temperature decreases, Cooling is deactivated at 
73°F (22.8ºC) or 50% of the control band.  The hysteresis or turn off point in the 
single compressor system is always equal to 50% of the control band. 
    
An automatic reset freeze-stat is supplied on all evaporator coils to prevent 
freezing.  If the evaporator temperature falls below 28°F (-2.2°C), the freeze-stat 
opens, shutting down the compressor until the evaporator temperature rises to 
42°F (5.6°C). 
 
Chilled Water Cooling 
On Chilled Water units supplied with a Solenoid Valve the temperature controller 
activates the cooling load device whenever the return air temperature increases to 
100% of the band.  The controller deactivates (stops) cooling when the return air 
temperature decreases to 50% of the control band value. 
 

Chilled Water Solenoid Valve Cooling 
  

Set Point: 70° 
Sensitivity: 5° 

70         71         72         73         74         75         76   

Increasing Temperature

Valve Open 

Valve Closed 

 
 
 
 
 
 
 
 
 
 
 
 
 
Glycool Cooling 
The Mini-Mate2 units can be supplied with the Glycool cooling option.  The Chilled 
Glycol Thermostat (CGT) is supplied on these units as the control interface in 
determining system operation.  Selection of either glycool or compressorized 
operation is controlled by this thermostat that is mounted in the unit control 
section. The remote sensing bulb is mounted to the unit supply fluid line and is 
factory set at 52°F (11.1°C) with a differential set at 3°F (1.7°C).  For the purpose 
of control, the system is in glycool cooling when the fluid temperature is at 52°F 
(11.1°C) or lower. 
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If the unit control calls for cooling and the CGT stat determines that glycool is 
available the control will energize the Chilled Glycol Valve Relay (CGVR) opening 
the Chilled Glycol Valve (CGV).  If the glycol fluid temperature increases above the 
CGT set point the unit control will de-energize (close off) the glycool valve and 
activate the compressor contactor.  Whichever load device is activated to cool the 
space it will work on the same control band calculation as described on the 
preceding page. The 1 to 5 Ton Mini-Mate2 can operate only one cooling device at 
a time.  DataMate systems are not supplied with the Gycool/ Free Cooling Option. 
 

Glycool Solenoid Valve Cooling 
  

Set Point: 70° 
Sensitivity: 5° Valve Open 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
COOLING: 
The temperatu
proportional c
established at
1°F (.6ºC) divi
 
Compressor 
The 8 Ton Co
rated at 3 tons
the first coolin
to 50% of the 
band.  The co
deactivates th
temperature d
(compressor #
of the control 
Increasing Temperature
70         71         72         73         74         75         76   

Valve Closed

8 TON SYSTEMS 
re control program for the Mini-Mate2 – 8 ton system uses a 

ontrol band to activate the stages of cooling.  The control is 
 the temperature set point with the length equal to sensitivity plus 
ded by the number of cooling stages.   

Cooling 
mpressorized MiniMate2 unit is supplied with two compressors, one 
 and the other rated at 5 tons.  The temperature controller activates 
g stage (compressor #1) when the return air temperature increases 
band and the second cooling stage (compressor #2) at 100% of the 
mpressors are staged on with hot gas bypass.  The controller 
e second stage of cooling (compressor #2) when the return air 
ecreases to 75% of the control band value.  The first cooling stage 
1) is deactivated when the return air temperature decreases to 25% 

band value. 
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2 - Stage Compressorized Cooling 
  

Set Point: 70° 
Sensitivity: 5° 

70         71         72         73         74         75         76   

Increasing Temperature

Cooling 2 On Cooling 1 On

Cooling 1 Off

 
 
 
 
 
 
 
 
 
 
 
 
 
Note in the above example that the control band begins at the 70°F (21.1°C) set 
point and has a length of 6°F (3.3°C) which is the sensitivity value plus 1°F (.6ºC). 
As the return air temperature increases Cooling 1 is activated at 73°F (22.8ºC) or 
50% of the control band, if the return air temperature continues to increase 
Cooling 2 will activate at 76°F (24.4ºC) or 100% of the control band.  As the return 
air temperature decreases, Cooling 2 is deactivated at 74.5°F (23.6ºC) or 75% of 
the control band and Cooling 1 is deactivated at 71.5°F (21.9ºC) or 25% of the 
control band.   
 
Chilled Water Cooling 
The 8 Ton Chilled Water MiniMate2 unit uses an actuator valve for cooling.  The 
control band is established in the same manner as before, except the control is 
proportional in the range of the control band.  The time required to drive the valve 
open or closed is determined by the Valve Full Travel Time programmed in the 
“Set Up Operation” menu.   
 

Chilled Water Cooling 

Set Point : 70° 
Sensitivity: 5° 

70         71         72         73         74         75         76   

Valve 50% 
Open 

Valve 100% 
Open 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Increasing Temperature
Valve
Close
19 
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Glycool Cooling 
The 8 Ton Glycool program establishes two control bands for cooling control.  The 
first band controls the operation of the glycool valve and the second controls the 
operation of the compressors.  The microprocessor checks the return air 
temperature and the entering glycol fluid temperature to determine a capacity.  For 
the purpose of control operation, the capacity is considered to be 100% if the 
entering glycol fluid temperature is 8°F (4.4°C) lower than the return air 
temperature. 
 
The Glycool unit is supplied with a Glycol Sensor (AQ) which is mounted to the 
unit supply fluid line and serves as control interface in determining system 
operation.  Selection of the glycool or compressorized operation is controlled by 
this aquastat sensing the glycol temperature.  
 
The microprocessor makes the first band as in the chilled water method, and the 
second band on top of this for the compressors as in the normal 2-step control 
method.  If the cooling capacity is reduced by a rise in the glycol temperature, the 
control band shrinks proportionally.  This allows the compressor band to move 
down as well.  The following shows Glycool operation at 100% capacity and the 
Glycool at 50% capacity. 
 

Glycool at 100% Capacity 
 
 
 
 
 
 
 
 
 
 
 
 
 

Set Point: 70° 
Sensitivity: 5° 

70     71    72   

 5
O

Increasing Temperature
  73     74     75    76     77    78     79     80    81     82  

 

100% 
Open

0 % 
pen 

Compr 
#1 On 

Compr 
#2 On 
Band 1 Glycool
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Glycool at 50% Capacity 
 
 
 
 
 
 
 
 
 
 
 
 

Set Point: 70° 
Sensitivity: 5° 

70     71    72   

Valve 
Closed 

1
O

If the microprocessor de
band with the second ba
 
HEATING: 1 – 5 ton
 
HEATING: 1 to 5 TON 
The temperature contro
heating device. The con
the sensitivity minus 1°F

1 Stage El
  

64        

Heating On

 
 
 
 
 
 
 
 
 
 
 
 
 
On units supplied with E
temperature controller a
temperature decreases 
heating when the return
value.  
 

Increasing Temperature
  73     74     75    76     77     78    79     80    81     82  

 s

00% 
pen 

Compr 
#1 On 

Compr 
#2 On 
Band 1 Glycool
termine
nd and

 MINI-

SYSTE
l for the
trol ban
 (.6°C)

ectric o

 65      

 

lectric 
ctivates
to 100%
 air tem
Band 2 Compressor
 
   

s there is no glycool capacity, it replaces the first 
 uses the compressors for cooling. 

MATE2 & 1 – 3 ton DATAMATE 

MS 
 Mini-Mate2 uses the control band to activate the 
d is established at the temperature set point minus 
. 

 
r Hot Water Solenoid Valve Heating 

Set Point: 70° 
Sensitivity: 5° 
Decreasing Temperature
   66         67         68         69         70   

Heating Off 

Reheat or Hot Water Solenoid Valve Reheat the 
 the heating device whenever the return air 
 of the band.  The controller deactivates (stops) 

perature increases to 50% of the control band 
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Note that the control band begins at the 70°F (21.1°C) set point and has a length 
of 6°F (3.3°C) which is the sensitivity value plus 1°F (.6ºC). As the return air 
temperature decreases, Heating is activated at 64°F (17.8ºC) or 100% of the 
control band.  As the return air temperature increases, Heating is deactivated at 
67°F (19.4ºC) or 50% of the control band.  The hysteresis or turn off point in 
systems supplied with a single reheat is always equal to 50% of the control band.  
The electric reheat safety switch opens if the temperature inside the evaporator 
section of the unit reaches 120°F (49°C). 
 
DataMate systems are supplied with Electric Reheat only. 

 
Hot Gas Heat 
Hot gas reheat is an option on 1 and 1 ½ Ton self contained Mini-Mate2 units only.  
It is only activated when the system is operating in a call for Dehumidification with 
a simultaneous call for heating.  It is controlled in the same method as is the 
electric heat, described above.  
 
HEATING: 8 TON SYSTEMS 
The temperature control program for the Mini-Mate2 uses a proportional control 
band to activate the stages of heating. The control band is established at the 
temperature set point minus the sensitivity minus 1°F (.6°C) divided by the number 
of heating stages.   

 
2 Stage Electric Heating 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Set Point: 70° 
Sensitivity: 5°

64         65          66       67          68         

 

 

n

The 8 Ton Compressorized MiniMate2 unit is supplie
The temperature controller activates the first heating 
temperature decreases to 50% of the band and the s
of the band.  The controller deactivates the second s
return air temperature increases to 75% of the contro
heating stage is deactivated when the return air temp
the control band value. 
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Heat 2 Off
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Note that the control band begins at the 70°F (21.1°C) set point and has a length of 6°F 
(3.3°C) which is the sensitivity value plus 1°F (.6ºC). As the return air temperature 
decreases Heating 1 is activated at 67°F (19.4ºC) or 50% of the control band, if the return 
air temperature continues to decrease Heating 2 will activate at 64°F (17.8ºC) or 100% of 
the control band.  As the return air temperature increases, Heating 2 is deactivated at 
65.5°F (18.6ºC) or 75% of the control band and Heating 1 is deactivated at 68.5°F (20.3ºC) 
or 25% of the control band. 
 
Hot Water Reheat 
On 8 Ton units supplied with Hot Water Solenoid Valve Reheat the temperature 
controller activates the heating device whenever the return air temperature 
decreases to 100% of the band.  The controller deactivates (stops) heating when 
the return air temperature increases to 50% of the control band value.  This is the 
same microprocessor control operations as described in the previous section. 
 
SCR Reheat 
The mini-Mate2 can be supplied with an optional SCR (Silicon Controlled Rectifier) 
Reheat.  The SCR controller shall proportionally control the stainless steel electric 
reheats to maintain the selected room temperature.  During operation of the SCR 
controller, the compressor(s) will operate continuously.  The reheats are 
modulated from 100% to 0% over the heating control band, which is established at 
the temperature set point plus the sensitivity plus 1°F (.6°C).  At the temperature 
set point the reheats are operating at 100%. At the temperature set point plus one 
half of the sensitivity, the reheats will pulse at approximately ½ second intervals.  
At the temperature set point plus sensitivity plus 1°F (.6°C) the reheats will be off.  
The control will automatically lock the compressor cooling to the ON position, 
except when the temperature falls below the low temperature alarm trip point.  
Cooling will then be disabled until the room temperature reaches temperature set 
point.  The status display will show that the unit is cooling and heating.   

       
DataMate systems are not supplied with SCR Reheat. 
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Humidity Control 
 
The Mini-Mate2 control offers the user a choice of either Relative (direct) Humidity 
Control or Absolute (predictive) Humidity Control.  The relative humidity control 
program is based solely on the difference between the humidity set point and the 
return air humidity condition as read by the humidity sensor.  The absolute control 
program also uses the humidity sensor reading, but automatically adjusts the 
value whenever the return air deviates from the desired temperature set point.  
Relative humidity control is the factory default control setting. 
 
This adjustment is called the moisture content band, which set by the temperature 
set point, humidity set point, and humidity sensitivity.  These values provide a 
band for the program to use as a guide for the on/ off control to meet the humidity 
demand.  Note the following example: 
 
Temperature 

Set Point  Humidity 
Set Point 

Humidity 
Sensitivity 

Content Level 
Grains/ CU. FT. 

 
        75ºF                    50%                    +5%                      5.2 
        75°F                    50%                     -5%                      4.2 
 
 
The Absolute (predictive) Humidity Control Flowchart shows what the program is 
doing and why. 

B
A
N
D 

Temp Set Point 
Humidity Set Point 
Humidity Sensitivity 

Room Temperature 
Room Humidity 

d

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Absolute (predictive) C
 
The program can be analyzed usin
Chapter 5.  It is important to remem
in %RH, not moisture content.  Moi
the internal control program.   
Calculate Ban
l
Calculate Leve
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g t
be
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Humidify
Dehumidify
tent Humidity Control

he Moisture Content Ch
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The LCD display will indicate relative humidity percentage for both methods of 
control.  If the absolute method of control is selected, the adjusted humidity 
reading will be shown.  When utilizing the absolute (predictive) humidity 
control feature, the humidity level is automatically adjusted ~ 2% RH for 
each degree difference between the return air temperature and the 
temperature set point.   
 

Humidity Control Modes 
 
Dehumidification Control, Compressorized Systems 
The humidity control program for the Mini-Mate2 and DataMate uses a control 
band to activate the dehumidification mode of operation.  The control band is 
established at the humidity set point with the length equal to the sensitivity.  
 
Dehumidification operation on the 1 to 5 Ton Mini-Mate2 and 1 to 3 Ton DataMate 
units is accomplished by operating the system compressor.  
 

1 Stage Compressorized Dehumidification 

Set Point: 50% 
Sensitivity: 4% Dehumidification On 

 
 
 
 
 
 
 
 
 
 
 
 
 
The humi
the return
compress
call for de
return air
 
Dehumid
system co
using DIP
dehumidi
2 stage d
selects th
lag device
point with
dehumidi
Increasing Humidity
50          51          52          53          54          55    

Dehumidification Off

dity controller activates the compressor for dehumidification whenever 
 air humidity level increases to 100% of the control band.  On 
orized systems the hot gas bypass solenoid valve is de-energized on a 
humidification.  The controller deactivates (stops) cooling when the 

 temperature decreases to 50% of the control band value.   

ification on the 8 Ton Mini-Mate2 unit is accomplished by operating the 
mpressors.  The end user can select either 1 stage or 2 stage operation 
 switch #7 located on the unit interface board.  If the user selects 1 stage 

fication the unit control works as previously discussed.  If the user selects 
ehumidification the compressors are activated as follows.  The control 
e 5 Ton compressor as the lead device and the 3 Ton compressor as the 
.  The dehumidification control band is established at the humidity set 

 the length equal to sensitivity divided by the 2 (number of 
fication stages).   
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2 Stage Compressorized Dehumidification 
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dity controller activates the first dehumidification stage (5 ton 
or) when the return air humidity increases to 50% of the band and the 
ehumidification stage (3 ton compressor) at 100% of the band.  The 
 deactivates the second stage of dehumidification (3 ton compressor) 
 return air humidity decreases to 75% of the control band value.  The first 
fication stage (5 ton compressor) is deactivated when the return air 
re decreases to 25% of the control band value. 

 as the refrigeration system lowers the space humidity it may cool the 
 level below temperature set point and activate the optional reheat 
t is therefore possible that both the refrigeration system and optional 
vice to be operating at the same time during dehumidification. 

ification Control, Chilled Water Systems  
ification operation by Chilled Water units is accomplished by driving the 
ter valve to open.  

Proportional Dehumidification 

et Point: 50% 
ensitivity: 4% Dehumidification On 
Increasing Humidity
50           51          52          53          54          55    

Dehumidification Off

26 



Small Systems Training and Service Manual 

On Chilled Water units the humidity controller activates the valve for 
dehumidification whenever the return air humidity level increases to 100% of the 
control band.  The controller deactivates (closes) the chilled water valve when the 
return air humidity to 50% of the control band value. 
 
Humidification Control, All Mini-Mate2 Systems 
Humidification on all Mini-Mate2 and DataMate systems is accomplished by using 
a unit mounted optional Steam Canister Humidifier. The control band is 
established at the humidity set point with the length equal to the sensitivity.  
 

Humidification 

Set Point: 50% 
Sensitivity: 4% 

 45          46          47          48    

 

Humidification On 

Humidifica

 
 
 
 
 
 
 
 
 
 
 
 
 
The humidity controller activates the steam canister
humidity level decreases to 100% of the control ban
(stops) humidification when the return air humidity in
band value.   
  

Additional Control Programs
 
Compressor Short Cycle Control 
This program will watch the compressor activation (
prevent the reactivation if within a three minute perio
The microprocessor will indicate a Short Cycle Alarm
cycles exceed the factory set limit of 10 times in a o
 
Sequential Auto Restart Control 
This program, when auto restart is selected, allows 
time on a restoration of power to the unit.  Each add
a one second interval thereafter until the system is a
conditions. 
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Dehumidification Lockout 
Dehumidification is locked out if over cooling occurs during operation.  On the 1 to 
5 Ton Mini-Mate2 and 1 to 3 Ton DataMate units it is locked out whenever the 
return air temperature decreases to the point where 125% heating capacity would 
be required. 
 
On the 8 Ton systems dehumidification is locked out whenever the return air 
temperature decreases to the point where 125% heating capacity for the first stage 
of dehumidification and 200% for both stages of dehumidification. 
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Notes 
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Chapter 3 
 

Programming Functions 
 
The Small Systems microprocessor control features an easy to use menu driven 
LCD display.  The various set points, DIP Switch settings and other selections 
were made during factory testing of your unit and are based on typical operating 
experience.  The various default selections were made according to the options 
the factory supplied with your unit.  The parameter ranges of the various 
programmable points are displayed by pressing the Alarm Silence/ ? (Help) key.  A 
password will be required to modify or change any programmable point if the DIP 
switch is in the password enable position.  
 
Note:  Make adjustments to the factory default selections only if they do not 
meet your specifications. 
 
With power supplied to the Mini-Mate2 or DataMate unit press the ON/OFF (I/O) 
key located on the wall box control panel.  The system will begin monitoring room 
conditions (temperature and humidity).  The display indicates the current system 
operations.  System operation is automatically controlled by the micro-controller, 
based on room conditions and the programmed set points 
 

Wall Box Control Layout 
The figure below is an illustration of the Mini-Mate2 and DataMate wall mounted 
control panel which measures approximately 5" X 3 1/2" x 1 1/4" (127 mm x 89 
mm x 31.8mm).  The control panel consists of a digital readout display and a 
keypad comprising of eight keys for the various programming functions.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mini-Mate2 and DataMate (1 to 3 Ton) Wall Box Control Panel 
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Wall Box Control Panel Operation 
The Mini-Mate2 and DataMate control panel is used to monitor room conditions, 
operational status, active alarms, and all programming functions.  The panel 
contains the ON/OFF key and a two line back-lit LCD display.  The LCD display 
panel includes control keys for ON/OFF, Main Menu, increase arrow, Escape, 
HI/LO fan speed selection, alarm silence/ help, decrease arrow, and Enter. These 
keys are similar to the function keys of a computer keyboard. 
 
The LCD display is back-lit to provide easy viewing by the user.  The display 
provides two lines of 20 characters each, allowing alpha and numeric symbols to 
be displayed.   During normal operation the display shows the current operating 
status and alarms if present.  All set points, alarms, and changes to the system 
controls are initially entered and modified through this control panel.   
 
Each key when pressed provides a specific function as described below: 
 

Control Keys Function 

ON / OFF Turns the unit ON and OFF.  OFF means the unit is 
turned OFF with the main power applied. 

MENU 
Enables the user to access the programming menu to 
change the control parameters, alarms, setback 
schedule, etc. 

INCREASE 
(UP) 

Raises the value of the displayed parameter while in a 
set mode function (set points, time, etc.). 

ESCAPE 
(ESC) 

Allows the user to move back to a previous menu 
display. 

FAN 
HIGH/ LOW 

Allows the user to change the unit fan speed between 
high and low speed. (1 to 3 Ton units only) 

ALARM 
SILENCE/ HELP (?) 

If an alarm is present, pressing this key pad will 
silence the audible alarm beeper.  If this key pad is 
pressed when no alarms are present, help text will 
appear on the display screen. 

DECREASE 
(DOWN) 

Lowers the value of the displayed parameter while in a 
set mode function. 

ENTER 
After programming a control point, the user must press 
ENTER to have the information saved in the 
microprocessor memory.  
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Status Display 
The display normally includes the present room temperature and humidity 
conditions along with any active alarms. The status display may also be selected 
from the Main Menu. 
 

Main Menu <Menu>  
Press the MENU key to display the Main Menu.  The menu selections include the 
following choices in the order shown.  The complete programming menu 
flowcharts for the 1 - 5 ton Mini-Mate2, 1-3 ton DataMate and 8 Ton Mini-Mate2 
units are on the following pages.  

 
• Set Points 
• Status 
• Active Alarms 
• Alarm History Log (8 ton Mini-Mate2 only) 
• Time 
• Date 
• Setback 
• Setup Operation 
• Set Point Password 
• Setup Password 
• Calibrate Sensors 
• Alarm Enable 
• Alarm Time Delay 
• Common Alarm Enable 
• Custom Alarms 
• Custom Text 
• Diagnostics 
• End of Menu 

 
Use the UP or DOWN arrow keys to scroll the various selections, then when ready 
to select a particular function press the “Enter” key.

32 



Small Systems Training and Service Manual 

Setpoints/Setup
Temp Setpt
Temp Sens
Hum Setpt
Hum Sens

Setpoint Password
Enter New PSW
Setpt PSW = 000

 

No
Mini-Mate 2
Control Menu
Mini-Mate2 & 
DataMate Control 
Menu 
Status Display
75 o F  50 %RH
NO ALARMS

Menu
Setpoints

Status
Active Alarms

Time
Date

Setback
Setup Operation

Setpoint Password
Setup Password

Calibrate Sensors
Alarm Enable

Alarm Time Delay
Common Alarm Enable

Custom Alarms
Custom Text
Diagnostics
End of Menu

Hi Temp Alm
Lo Temp Alrm
Hi Hum Alm
Lo Hum Alm

Status
Heat %           0
Dx Cool %      0
Dehumidify%  0
Humidify%      0

Active Alarms
No Alarms

or
Alarm 01 of 01

High Head

Time
Time    HH:MM:SS

Date
Date DD DDMMMYY

Setback
Wknd Time 1

On/Off
Wknd Temp 1
Wknd Tsens 1
Wknd Humd 1
Wknd Hsens 1
Wknd Time 2

On/Off
Wknd Temp 2
Wknd Tsens 2
Wknd Humd 2
Wknd Hsens 2
Wkdy Time 1

On/Off
Wkdy Temp 1
Wkdy Humd 1
Wkdy Hsens 1
Wkdy Time 2

On/Off
Wkdy Temp 2
Wkdy Tsens 2
Wkdy Humd 2
Wkdy Hsens 2

Setup Operation
Restart TD

C/F Degrees
Humidity Control

Dipswch  00000000
Pos          12345678

Valve Time
CW Flush

Setup Password
Enter New PSW

Setup PSW = 000

Alarm Enable
Custom #1
Custom #2
High Temp
Low Temp
High Hum
Low Hum

Short Cycle
Loss Pwr

Calibrate sensors
Temp Cal
Hum Cal

Temp Delay
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Alarm Time Delay
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High Temp
Low Temp
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High Temp
Low Temp
High Hum
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Custom Text
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Diagnostics
Test Inputs

Test Outputs
Test Microcontroller

1 - 5 Ton Mini-Mate2 and 1 - 3 Ton DataMate Menu Flowchart 
te:  1-3 Ton MM2 does not have the CW flush program  
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Set Points 
The various Set points and system setup parameters are kept in non-volatile 
memory.  Selecting set points from the main menu will display the following 
selections. 

• • 

• • 

• • 

• • 

Temperature Set point High Temperature Alarm 

Temperature Sensitivity Low Temperature Alarm 

Humidity Set point High Humidity Alarm 

Humidity Sensitivity Low Humidity alarm 
 
Scroll through this sub-menu by using the UP or DOWN arrow keys, then press 
the ENTER key to select the particular function to be viewed.  To change a 
particular value, press the ENTER key and use the UP (increase) or DOWN 
(decrease) ARROW keys to change the displayed value. When the selected 
function has been changed to the desired value press the ENTER key to store the 
value.  As an example, to change the temperature set point from the main status 
display perform the following steps: 
 
1. Press the MENU key to display the main menu. 
2. Scroll to the “SETPOINTS” function using the UP or DOWN ARROW keys, 

then press the ENTER key. 
3. Scroll to the “TEMP SETPOINT” function using the UP or DOWN ARROW 

keys, then press the ENTER key. 
4. Use the UP (increase) or DOWN (decrease) ARROW key the change the 

displayed value to the new setpoint, then press the ENTER key. 
 

Set Point Default Range 
 Temperature Set point  72ºF (22.2ºC)  40 - 90ºF (5 - 32ºC) 

 Temperature Sensitivity  2ºF (1.1ºC)  1.0 – 9.9ºF (0.6 – 5.6ºC) 

 Humidity Set point  50%  20 – 80% 

 Humidity Sensitivity  5%  1 – 30% 

 High Temperature Alarm  80ºF (26.7ºC)  35 – 95ºF (2 - 35ºC) 

 Low Temperature Alarm  65ºF (18.3ºC)  35 - 95ºF (2 - 35ºC) 

 High Humidity Alarm  60%  15 – 85% 

 Low Humidity Alarm  40%  15 – 85% 
 

  Default and Set point Allowable Ranges 
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If no set points are entered into the system, the micro-controller will operate on the 
system default set points.  If the Schedule Program mode is not selected and is 
completely de-programmed, the control set points will remain as entered in the set 
points  
 

Status 
The operating status sub-menu screen is intended to provide the user with 
displayed information concerning what the control is calling for the system to do.  
There may be a slight time lapse before the component specified matches the 
displayed percentage (%) number.  As an example, the display indicates a 
compressor is operating but the compressor has not yet turned on, it may be off 
because of the short cycle control.  Also the display indicates the chilled water 
valve is 68% open, on a new call for cooling it takes several seconds for the valve 
to travel from full closed to 68% open. 
 
Note:  The 8 TonMini-Mate2 units will also have a status display for CW 
Valve % and EconoCool %. 
 

Active Alarms 
The Active alarms sub-menu screen is intended to provide the user with displayed 
information concerning any active alarm condition.  The alarms are numbered, #1 
being the most recent.  If more than one alarm is activated, use the UP/DOWN 
ARROW keys to scroll though the list of alarms.   
 

Alarm History Log – 8 Ton units only 
A history of the ten most recent alarms is kept in non-volatile memory complete 
with the date and time of its occurrence.  The first alarm in the history is the most 
recent and the tenth is the oldest.  If the history log is full (ten alarms) and a new 
alarm occurs, the oldest is lost and the newest is saved in the alarm history 
location “1”.  The other alarms in the history are then moved down the list by one.  
The alarm history on new units may show alarms as the result of factory testing 
and start up.  
 

Time 
From the Main Menu, select TIME. The current time, as previously programmed is 
displayed.  This feature allows the time to be read or changed.  The clock must be 
set if the Setback Control Feature is to be used, this feature is enabled/ disabled 
by a DIP switch and is programmed using the controller.    
 
Note:  The clock uses the 24 hour system, for example, 12 midnight is 
entered as 24:00.  The controller uses a battery back up to retain the time 
and date feature. 
 

36 



Small Systems Training and Service Manual 

To change the time shown on the display, press the “ENTER” key to select the 
“TIME” function on the Main Menu.  Once the function has been selected use the 
UP/ DOWN to change the first character, then press the enter key to store the 
value.  Repeat these steps until all of the blanks are filled in with the proper time. 
 

Date 
 From the Main Menu, select DATE. The current time, as previously programmed 
is displayed.  This feature allows the date to be read or changed.  The date must 
be set if the Setback Control Feature is to be used, this feature is enabled/ 
disabled by a DIP switch and is programmed using the controller.    
 
To change the date shown on the display, press the “ENTER” key to select the 
“DATE” function on the Main Menu.  Once the function has been selected use the 
UP/ DOWN to change the first character, then press the enter key to store the 
value.  Repeat these steps until all of the blanks are filled in with the proper time. 
 

Setback Control   
The microprocessor can be programmed for night and weekend On/ Off or setback 
operation.  The setback on/ off feature allows the user to program the unit to 
shutdown at specific times during the week or weekend when unit operation is not 
required.  If the setback feature is used, it allows the user to have different 
operational control points for times of reduced loads.  The user can program for 
two (2) different operating control ranges of temperature and temperature 
sensitivity, humidity and humidity sensitivity. 
 
Note:  The Setback Control function is enabled/ disabled by DIP switch #7, 
which is located on the printed circuit board inside the wall mounted control 
panel.  If the Setback Control function is Enabled the LCD display will read 
ON when programming in setback control values. 
 
The control can be programmed for two (2) events during the five-day work week 
and two (2) events during the two-day weekend.  Thus it is possible to adjust the 
environmental control for holidays, week-ends, second and third shift operations, 
and so forth.  If the Setback control feature is disabled, the control set points for 
temperature and humidity always remain the same. 
 
Note:  The alarm set points are adjusted in the SETPOINTS programming 
mode and are not affected by the change schedule programming. 
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The following table can be used as guide to devise the setback schedule: 
 
  (8 Ton only)  (8 Ton only)
Event Weekend 1 Weekend 2 Weekday 1 Weekday 2 
ON/OFF     

Time 1     

Temp 1     

Temp Sensitivity 1     

Humid 1     

Humid Sensitivity 1     

Time 2     

Temp 2     

Temp Sensitivity 2     

Humid 2     

Humid Sensitivity 2     
 

Setup Operation 
Selecting Setup Operation from the Main Menu will display the following selections 
to choose from.  Use the UP/ DOWN arrow keys to scroll through the sub-menu, 
press the ENTER key to select the particular function to be viewed or changed. 
 

•  Restart Time Delay 
• C/F Degrees 
• Humidity Control Method 
• Lead Compressor (8 Ton only)  
• DIP Switch position (read only) 
• Valve Travel Time (actuator valve only) 
• Chilled Water Valve Flush Time (5 and 8 Ton only) 

 
Restart Time Delay 
This feature allows the unit to restart automatically after a loss of main power to 
the unit.  The programmed value is in 0.1 minute (6 second) intervals.  A 
programmed value of zero would require the user to manually press the ON/ OFF 
key to start the unit: i.e., no auto restart.  The purpose of this feature is to prevent 
several units from restarting at the same time after a loss of main power to the 
units.  It is suggested that multiple unit installations be programmed with different 
auto restart time periods. 
 
C/ F Degrees 
This microprocessor control can be programmed to show readings and set points 
in either degrees Fahrenheit (F) or Celsius (C).  To change the displayed value, 
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use the ENTER key to select this function from the Setup Operation sub-menu.  
Use either the UP/ DOWN arrow key to change the value, press the ENTER key to 
store the change. 
 
Humidity Control Method 
The user may select between relative (direct) and absolute (predictive) humidity 
control.  If “relative” is selected, the RH control is taken directly from the humidity 
sensor without compensation for differences between the temperature set point 
and return air temperature.  If “absolute” is selected, the RH control is 
automatically adjusted whenever the return air deviates from the programmed 
temperature set point (i.e. predictive humidity control).  
 
The LCD display will indicate the percentage (%RH) of relative humidity for both 
methods of control.  When utilizing the absolute (predictive) humidity control 
method, the humidity control is automatically adjusted approximately 2% for each 
degree difference be the return air and the temperature set point. 
 
In terms of relative humidity control, unnecessary dehumidification can result when 
overcooling occurs during the dehumidification cycle.  This is due to a higher than 
normal RH reading caused by overcooling the room (about 2% RH for each 
degree of over cooling).  This drop in temperature extends the dehumidification 
cycle.  Later, when the dehumidification cycle ends and the temperature rises to 
the set point, the RH reading falls. The final RH reading will be lower than actually 
desired.  If the temperature drop was significant enough, the percentage RH could 
be low enough to activate the humidifier. 
 
If absolute (predictive) humidity control is selected, over-dehumidification may be 
avoided. When overcooling occurs (i.e., causing an increase in the RH reading) 
the humidity control program estimates what the RH will be when the 
dehumidification cycle ends and the temperature returns to the set point.  This 
allows the dehumidification cycle to end at the proper time.  The predictive 
humidity control can greatly reduce energy consumption by minimizing both the 
compressor and reheat operation and the elimination of unnecessary humidifier 
operation.           
 
To change the selected humidity control method, use the ENTER key to select the 
Humidity Control function from the Setup Operation sub-menu.  Use either the UP/ 
DOWN arrow key to select the desired humidity control method, press the ENTER 
key to store the change. 
 
Lead Compressor (8 Ton only) 
The 8 ton Mini-Mate2 units are supplied with two compressors, one is rated at 3 
tons of capacity and the second is rated at 5 tons of capacity.  The 3 ton 
compressor is the factory selected lead compressor.  The user can select/ change 
the lead compressor based on the space needs.  

39 



Small Systems Training and Service Manual 

Valve Travel Time (actuator valve only) 
On systems supplied with the actuator chilled water valve the valve is 
proportionally adjusted through its travel range for cooling.  This travel time from 
full closed to full open can be adjusted by the user in the Setup Operation sub 
menu.  The programmed value can be adjusted from 50 to 250 seconds.  On 
system startup, when the valve needs to be fully opened or fully closed, the control 
will drive the valve for 200% of the programmed valve travel time to ensure the 
proper valve position.  This operation ensures a new starting point for the control.  
The factory valve travel time is set at 165 seconds.        
 
Chilled Water Flush (8 Ton only) 
This feature will flush the respective coil for three minutes after the programmed 
number of hours of non-use has occurred.  For example, if the flush time is 
programmed at 24 hours and cooling is not required for a 24 hour period, the 
chilled water valve will open for three minutes to allow the coil to be flushed.  The 
programmed value can be from “0” (no flush) to “99” (99 hours of no use).  Note 1-
3 ton units do not have this function, 5 ton units with the option actuator cooling 
valve has this function. 
 
The following table lists the Setup functions, their factory default values, and the 
allowable range of which they can be programmed.  
 

Setup Function Default Values and Allowable Ranges 
Function Default Range 
Restart Time Delay .1 (6 seconds) 0 to 9.9 minutes (0: manual restart) 
C/ F Degrees ºF (Fahrenheit) ºC (Celsius) or ºF (Fahrenheit) 
Humidity Control Relative Relative or Absolute 
Lead Compressor 3 Ton Capacity 3 Ton Capacity or 5 Ton Capacity 
Valve Travel Time 165 Seconds 50 to 250 Seconds 
Chilled Water Flush 24 Hours 0 to 99 Hours 

 
DIP Switches (Equipment Option Switches) 
The Mini-Mate2 and DataMate systems are supplied with two (2) sets of eight (8) 
DIP switches. One set of switches is mounted on the unit control board, located 
behind the electric access panel, in the unit suspended in the ceiling. The switch 
settings and functions, as recognized by the microprocessor control, can be 
reviewed at the LCD display panel.  A display of “0” means the DIP switch is in the 
OFF position, a display of “1” means the DIP switch is in the ON position.  The 
various DIP switches are factory set based on the options provided with the 
equipment and should not require any user changes.  If the user changes any of 
the DIP switch positions the microprocessor control must be updated to recognize 
the changes, this is accomplished by cycling power OFF and ON at the unit 
disconnect switch.  The second set of DIP switches are located on the circuit 
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board in the wall box control.  This group of DIP switches is not displayed on the 
LCD display.  
 
Note:  The DIP Switch settings and definitions change based on the system 
tonnage, and options ordered.  Refer to the following tables. 
 
Wall Box DIP Switch Settings: 1 to 5 Ton Mini-Mate2 and 1 to 3 Ton DataMate 

Switch OFF Position ON Position 
1 Disable Beeper Enable Beeper 
2 Not Used – Must remain in the OFF position 
3 Not Used – Must remain in the OFF position 
4 Not Used – Must remain in the OFF position 
5 Not Used – Must remain in the OFF position 
6 Not Used – Must remain in the OFF position 
7 Disable Setback Enable Setback 
8 Enable Password Disable Password 

 
Mini-Mate2: 1 to 3 Ton Unit Control Board DIP Switch Settings  

Switch OFF Position ON Position 
1 Compressor Chill Water 
2 Staged Reheat SCR Reheat 
3 No Used – Must remain in  the OFF position 
4 Not Used – Must remain in the OFF position 
5 Enable Reheat Disable Reheat 
6 Enable Humidifier Disable Humidifier 
7 Enable Dehumidifier Disable Dehumidifier 
8 Electric Reheat Hot Gas Reheat 

 
Mini-Mate2: 5 Ton Unit Control Board DIP Switch Settings  

Switch OFF Position ON Position 
1 Compressor Chill Water  
2 Standard Reheat SCR Reheat 
3 No Modulating Valve Modulating CW Valve 
4 Not Used – Must remain in the OFF position 
5 Enable Reheat Disable Reheat 
6 Enable Humidifier Disable Humidifier 
7 Enable Dehumidifier Disable Dehumidifier 
8 Electric Reheat Hot Gas Reheat 

41 



Small Systems Training and Service Manual 

DataMate: 1 to 3 Ton Unit Control Board DIP Switch Settings 
Switch OFF Position ON Position 

1 Compressor Chill Water 
2 Staged Reheat N/A 
3 No Used – Must remain in the OFF position 
4 Not Used – Must remain in the OFF position 
5 Enable Reheat Disable Reheat 
6 Enable Humidifier Disable Humidifier 
7 Enable Dehumidifier Disable Dehumidifier 
8 Electric Reheat N/A 

 
Mini-Mate2: 8 Ton Unit Control Board DIP Switch Settings 
Switch OFF Position ON Position 

1 Step Cool Ramp Cool 
2 Step Heat Ramp Heat 
3 Not Used – Must remain in the OFF position 
4 No Glycool Glycool 
5 Disable 1 Stage CW Enable 1 Stage CW 
6 Not Used – Must remain in the OFF position 
7 1-Stage Dehumidification 2-Stage Dehumidification 
8 Disable SCR Reheat Enable SCR Reheat 

 
Mini-Mate2: 8 Ton Wall Box DIP Switch Settings 

Switch OFF Position ON Position 
1 Beeper Disable Beeper Enable 
2 Not Used Not Used 
3 Not Used Not Used 
4 Enable Reheat Disable Reheat 
5 Enable Humidification Disable Humidification 
6 Enable Dehumidification Disable Dehumidification 
7 Disable Setback Enable Setback 
8 Enable Password Disable Password 
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Change Passwords 
The display will prompt the operator to enter a three (3) digit password when 
attempting to make changes.  The system includes two (2) passwords, one for set 
point programming and one for setup programming.  The system allows the 
password to be changed by first entering the default password that is set at the 
factory.  The default password is “123” for set points and “321” and for setup.  The 
password function provides system security, so that only authorized personnel are 
allowed to make changes to the system.  If unauthorized changes are being made, 
then the passwords may be compromised and new ones should be selected.  The 
password function can be disabled by setting DIP switch #8 in the wall mounted 
control panel to the OFF position. 
 

Calibrate Sensors 
If you suspect that the temperature and/or humidity readings are not accurate, you 
can calibrate the sensors by adjusting the display to match a customer supplied 
portable calibrated test instrument.  To ensure best operation and response, 
calibrate the sensor near the center of its calibration range. 
 
Note:  When calibrating the Liebert supplied sensors, locate the customer 
supplied test instrument as close to the Liebert sensors as possible to 
obtain an accurate reading for comparison.  Calibrate the sensors only after 
the unit has maintained stable operating conditions for at least 15 minutes.  
 
To calibrate the temperature and/ or humidity sensor the user must scroll down the 
Main Menu and select “CALIBRATE SENSORS”.  The temperature sensor 
calibration range is the temperature sensor input value +/- 5ºF.  The humidity 
sensor calibration range is the humidity sensor input +/- 10% RH.  When 
calibrating the humidity sensor, the value shown will always be %RH, even though 
absolute humidity control may be selected.  If absolute humidity control is 
selected, the Normal Status Display will display the adjusted reading.  This reading 
may not agree with the relative humidity reading displayed while in calibration. 
 
If the sensors are subject to frequent wide temperature and humidity swings, it 
may be necessary to shorten the cycling by increasing the sensor time delay.  If 
the sensors are located to close to the unit discharge air, they will likely experience 
rapid swings in measurement.  Another method that can be used to reduce the 
compressor cycling is to increase the temperature and/ or humidity sensitivity 
values.  
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SET TEMP CAL Calibrate the temperature sensor ±5°F (±2.8°C) 

SET HUM CAL Calibrate the humidity sensor ±10% 

SET TEMP DELAY Set the sensor response delay 10-90 seconds (factory 
set at 50 seconds) 

SET HUMID DELAY Set the sensor response delay 10-90 seconds (factory 
set at 50 seconds) 

 

Alarm Enable 
Many of the individual alarms can be programmed to be ENABLED or DISABLED.  
If the individual alarm is ENABLED it will annunciate audibly, visually, and 
communicate to a Liebert Site Product System.  If the alarm is programmed to be 
DISABLED it will be completely ignored. 
 
To enable/ disable an alarm the operator must select “ALARM ENABLE” on the 
Main Menu.  When the alarm sub-menu appears use the UP/ DOWN arrows to 
scroll to the individual alarm to be programmed.  When the alarm is selected press 
the ENTER key to select either YES (enable) or NO (disable), then press the ESC 
key to store the change. 
 
The following unit displayed alarms can be Enabled/ Disabled by the customer: 

 
•   Humidifier Problem (8 ton Mini-Mate2 only) 
•   Change Filters (8 ton Mini-Mate2 only) 
•   Loss of Air (8 ton Mini-Mate2 only) 
•   Custom Alarm #1 
•   Custom Alarm #2 
•   Custom Alarm #3 (8 Ton Mini-Mate2 only) 
•   High Temperature 
•   Low Temperature 
•   High Humidity 
•   Low Humidity 
•   Short Cycle #1 
•   Short Cycle #2 (8 ton Mini-Mate2 only) 
•   Main Fan Overload (8 ton Mini-Mate2 only) 
•   Loss of Power 

 
Note:  The standard factory installed High Water Alarm and High Head 
Pressure, cannot be disabled.  The High Water Alarm and the optional 
factory installed Smoke Detector Alarm are wired to automatically turn the 
unit OFF.  
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Alarm Time Delay 
Each individual alarm can be programmed with a specific time delay, the 
adjustment range is 0 – 255 seconds in 1 second increments.  By programming a 
time delay period for an alarm, the system will delay that specified amount of time 
before recognizing the alarm.  The alarm condition must be present for the amount 
of time programmed before it will be annunciated, if the alarm is ENABLED.  If the 
alarm condition goes away before the time delay has timed out, the alarm will not 
be recognized and the time delay time will automatically reset.  For software 
alarms such as Loss of Power and Short Cycle, a time delay will only delay the 
annunciation of that alarm.  The condition of the alarm is not applicable because 
the alarm condition has already occurred, the time delay should be left at the 
default of 0 seconds.     
 
To change from the factory set default time delay period the operator must select 
“ALARM TIME DELAY” from the Main Menu.  When the sub-menu appears use 
the UP/ DOWN arrows to scroll to the individual alarm to be programmed.  When 
the alarm is selected press the ENTER key and then use the UP/ DOWN arrow 
keys to select the desired time delay period.  Then press the enter key again to 
store the change. 
 

Factory Programmed Time Delay Default Values 
 

Alarm Default Time 
Delay (seconds) 

Humidifier Problem (8 ton only) 2 
Change Filter (8 ton only) 2 
Loss of Air (8 ton only) 3 
Custom Alarm #1 0 
Custom Alarm #2 0 
Custom Alarm #3 (8 ton only) 0 
High Temperature 30 
Low Temperature 30 
High Humidity 30 
Low Humidity 30 
Short Cycle #1 0 
Short Cycle #2 (8 ton only) 0 
Main Fan Overload (8 ton only) 5 
Loss of Power 0 

 
Note:  The standard factory installed High Head Pressure Alarms time delay 
cannot be adjusted. 
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Common Alarm Enable 
Each individual alarm can be selected to energize or not energize the unit 
common alarm relay.  The common alarm relay is identified as K5 on all Mini-
Mate2: 1 to 5 ton units and DataMate 1 to 3 ton units.  On all Mini-Mate2: 8 ton 
units it is identified as K3.  If the energize common alarm function is programmed 
to YES (enabled), the relay is energized immediately as the alarm is annunciated 
and is de-energized when the alarm condition goes away (only after the alarm has 
been recognized).  If the alarm is programmed to NO (disabled) the alarm 
condition will have no effect on the common alarm relay. 
 
To enable/ disable an alarm the operator must select “COMMON ALARM 
ENABLE” on the Main Menu.  When the alarm sub-menu appears use the UP/ 
DOWN arrows to scroll to the individual alarm to be programmed.  When the alarm 
is selected press the ENTER key to select YES or NO, then press the enter key 
again to store the change.  
 
The following Common Alarms can be Enabled/ Disabled by the customer: 
 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• 

Humidifier Problem High Water 

High Head #1 High Temperature 

High Head #2 (8 ton only) Low Temperature 

Change Filter (8 ton only) High Humidity 

Loss of Air (8 ton only) Low Humidity 

Custom Alarm #1 Short Cycle #1 

Custom Alarm #2 Short Cycle #2 (8 ton only) 

Custom Alarm #3 (8 Ton only) Main Fan Overload (8 ton only) 

Loss of Power  
 

Custom Alarms 
The custom alarm messages can be selected from a list of standard pre-
programmed messages or the operator can write their own messages.  A 
maximum of two (2) Custom alarms on the 1 – 5 Ton units, and three (3) Custom 
Alarms on the 8 Ton unit messages can be customized.  The custom alarms will 
initially display the previously programmed messages but can be changed. 
 
The text for the custom alarms can be changed at ant time by selecting “CUSTOM 
ALARMS” on the main menu.  To change the text for a custom alarm, select the 
alarm you would like to change either alarm #1 or #2.  Using the UP/ DOWN Arrow 
keys step through the list of standard custom alarm messages (listed below) and 
the two (2) custom alarms if previously written by the field service technician.  
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Using the ENTER key select the alarm message desired and then press the 
ENTER key again to store the selection.  
 

• • 

• • 

• • 

• • 

• • 

Filter Clog (1 to 5 ton only) Loss of Air Flow 

Humidifier Problem (1 to 5 ton only) Smoke Detected 

Water Flow Loss Custom Text #1 

Standby Unit On Custom Text #2 

Standby GC Pump On Custom Text #3 (8 ton only) 
 

Custom Text 
To modify the available custom alarm messages select “CUSTOM TEXT” on the 
Main Menu.  Using the ENTER key select either “CUS TXT #1” or “CUS TXT #2” 
or “CUS TXT #3 (8 ton Mini-Mate2 only).  The text written into either of the custom 
alarms can be up to 20 characters in length and can be either a blank space or 
any of the following alphanumeric characters and symbols: 

 
• A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, T, U, V, W, X, Y, Z 
• #,  %, *, - 
• 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 
• The blank space is located after the #9 and before the letter A 
 
Use the UP/ DOWN Arrow key to select the desired character, then press the 
ENTER key to store.  Continue in this method until the message has been written 
and stored.  When the custom text message has been written and stored the 
operator must now go to the Custom alarm section of the Main Menu and select 
the message into Custom Alarm #1 or #2. 
 

Diagnostics 
By selecting Run Diagnostics, maintenance personnel can check the various 
system inputs, outputs, and conduct a test of the micro-controller circuit board, all 
from the wall mounted control panel.  Review of the system inputs and the micro-
controller test can be done without interrupting normal operation.  To test the 
system outputs, the normal system control and operations are temporarily 
suspended. The control system will automatically return to normal operation in five 
minutes, if no key is pressed 
 
Test Outputs 
When this feature is selected, the unit is effectively turned off.  When stepping 
from one load device to the next, the previous load if still on, is automatically 
turned off.  The loads can also be toggled on/ off by pressing the ENTER key.  
Once turned on, the output will remain on for five minutes unless toggled off by the 
enter key, or the Test Output function 
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is exited by pressing the MENU key on the control panel.  The compressor test 
output function is limited to 15 seconds of on time to prevent compressor damage. 
 
CAUTION:  To eliminate damaging the compressor during testing, DO NOT 
test the compressor output for more than a few seconds.  Extended unit 
operation in the test outputs mode for troubleshooting may cause damage 
to the unit.  DO NOT leave the unit in the diagnostics mode any longer than 
is necessary for troubleshooting. 
 
The outputs checked are as follows: 

1 to 5 Ton Units: Mini-Mate2 and DataMate 
• Normal Fan: Normal speed fan contactor 

Low Speed Fan: Low speed fan contactor (1 to 3 ton only) 

Humidifier: Steam Humidifier Contactor (if present)   

Cool: Compressor contactor or Chill Water Valve 

HGBP: Hot Gas Bypass Valve 

Reheat: Reheat contactor (if present) 

Common Alarm: Common alarm relay 

8 Ton Units: Mini-Mate2 
Main Fan 

Compressor 1 (3 ton) 

Compressor 1  & HGBP1 

Compressor 2 (5 ton) 

Compressor 2  & HGBP2 

Compressor 1 & Compressor 2 

Chill Water/ Glycool (if present)  

Reheat 1(if present) 

Reheat 2 (if present) 

SCR Reheats (if present) 

Humidifier (if present) 

Common Alarm: common alarm relay 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
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Note:  The Fan will turn on with all output load tests.  The control will 
automatically exit Test Outputs and return to typical operation after 
approximately 6 minutes of no user input.    
 
Test Inputs 
With the system on and the fan running, the input state of the following devices 
may be displayed: 
 
1 to 3 ton Mini-Mate2 and 1 to 3 ton DataMate units 

Input Circuit Normal Status 
High Water Alarm OFF unless alarm is active 

High Head Pressure OFF unless alarm is active 

Custom Alarm #1 OFF unless alarm is active 

Custom Alarm #2 OFF unless alarm is active 

Power ON unless alarm is active  
 
8 ton Mini-Mate2 

Input Circuit Normal Status 
Input Power ON unless alarm is active 

High Water in Pan OFF unless alarm is active 

High Head Comp 1 OFF unless alarm is active 

High Head Comp 2 OFF unless alarm is active 

Air Sail Switch (option) OFF unless alarm is active 

Filter Clog OFF unless alarm is active 

Humidifier Problem ON unless alarm is active 

Custom Alarm #1 OFF unless alarm is active 

Custom Alarm #2 OFF unless alarm is active 

Custom Alarm #3 OFF unless alarm is active 
 
Test Control Board 
By selecting this function, the micro-controller will perform a self-test lasting 
approximately 10 seconds.  When the test is complete, the display will show the 
ROM checksum. ROM part number, and the firmware revision number. 
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Notes 
 
 
 
 
 
 
 
 

50 





















Small Systems Training and Service Manual 

Absolute Humidity Moisture Content Charts 
The following charts show moisture content of various levels of relative humidity 
for given temperatures.  Follow the procedures below to use the charts: 
 
 
 STEP 1:  Locate the chart for the temperature with which you are working. 
 
 STEP 2:  Locate the line with the relative humidity with which you are working. 
 
 STEP 3:  Read the moisture content of the relative humidity in either grains 
                      per cubic foot or grains per pound of air. 
 
For example, you have a room temperature of 70°F and 50% relative humidity. 
 
 STEP 1:  Locate the chart for 70°F. 
 
 STEP 2:  Locate the line with relative humidity 50%. 
 
 STEP 3:  Read the moisture content value of 50% relative humidity (4.0275 
                      grains per cubic foot of air OR 55.86143 grains per pound of air). 
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Moisture Content at Temperature = 80°F 
RH Grains Per Cu Ft Grains Per Lb 

35 3.864 53.59368 
36 3.9744 55.12493 
37 4.0848 56.65618 
38 4.1952 58.18743 
39 4.3056 59.71868 
40 4.416 61.24992 
41 4.5264 62.78116 
42 4.6368 64.31241 
43 4.7472 65.84367 
44 4.8576 67.37492 
45 4.968 68.90616 
46 5.0784 70.43741 
47 5.1888 71.96865 
48 5.2992 73.4999 
49 5.4096 75.03115 
50 5.52 76.5624 
51 5.6304 78.09365 
52 5.7408 79.6249 
53 5.8512 81.15615 
54 5.9616 82.68739 
55 6.072 84.21864 
56 6.1824 85.74989 
57 6.2928 87.28112 
58 6.4032 88.81239 
59 6.5136 90.34362 
60 6.624 91.87488 
61 6.7344 93.40612 
62 6.8448 94.93738 
63 6.9552 96.46862 
64 7.0656 97.99987 
65 7.176 99.53111 
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Moisture Content at Temperature = 79°F 
RH Grains Per Cu Ft Grains Per Lb 

35 3.7485 51.9917 
36 3.8556 53.47717 
37 3.9627 54.96265 
38 4.0698 56.44813 
39 4.1769 57.9336 
40 4.284 59.41908 
41 4.3911 60.90456 
42 4.4982 62.39004 
43 4.6053 63.87551 
44 4.7124 65.36099 
45 4.8195 66.84647 
46 4.9266 68.33194 
47 5.0337 69.81742 
48 5.1408 71.3029 
49 5.2479 72.78838 
50 5.355 74.27385 
51 5.4621 75.75933 
52 5.5692 77.2448 
53 5.6763 78.73028 
54 5.7834 80.21575 
55 5.8905 81.70123 
56 5.9976 83.18671 
57 6.1047 84.67218 
58 6.2118 86.15767 
59 6.3189 87.64314 
60 6.426 89.12862 
61 6.5331 90.6141 
62 6.6402 92.09958 
63 6.7473 93.58504 
64 6.8544 95.07052 
65 6.9615 96.55601 
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Moisture Content at Temperature = 78°F 
RH Grains Per Cu Ft Grains Per Lb 

35         3.633         50.38971 
36         3.7368         51.82942 
37         3.8406         53.26913 
38         3.9444         54.70883 
39         4.0482         56.14854 
40         4.152         57.58824 
41         4.2558         59.02795 
42         4.3596         60.46765 
43         4.4634         61.90736 
44         4.5672         63.34707 
45         4.671         64.78677 
46         4.774801         66.22648 
47         4.8786         67.66618 
48         4.9824         69.10589 
49         5.0862         70.5456 
50         5.19         71.9853 
51         5.2938         73.425 
52         5.3976         74.86471 
53         5.5014         76.30441 
54         5.605201         77.74413 
55         5.709         79.18383 
56         5.812801         80.62335 
57         5.9166         82.06325 
58         6.0204         83.50295 
59         6.1242         84.94265 
60         6.228         86.38236 
61         6.3318         87.82207 
62         6.4356         89.26176 
63         6.5394         90.70148 
64         6.6432         92.14118 
65         6.747         93.58089 
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Moisture Content at Temperature = 77°F 
RH Grains Per Cu Ft Grains Per Lb 

35         3.521         48.83628 
36         3.6216         50.2316 
37         3.7222         51.62691 
38         3.8228         53.02224 
39         3.9234         54.41756 
40         4.024         55.81288 
41         4.124601         57.20821 
42         4.2252         58.60353 
43         4.3258         59.99885 
44         4.4264         61.39417 
45         4.527         62.78949 
46         4.6276         64.18481 
47         4.7282         65.58013 
48         4.8288         66.97546 
49         4.9294         68.37078 
50         5.03         69.7661 
51         5.1306         71.16143 
52         5.2312         72.55674 
53         5.3318         73.95206 
54         5.4324         75.34738 
55         5.533001         76.74271 
56         5.6336         78.13803 
57         5.734201         79.53336 
58         5.8348         80.92868 
59         5.935401         82.32401 
60         6.036001         83.71933 
61         6.136601         85.11465 
62         6.237201         86.50996 
63         6.3378         87.90529 
64         6.438401         89.30061 
65         6.539         90.69593 
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Moisture Content at Temperature = 76°F 
RH Grains Per Cu Ft Grains Per Lb 

35         3.41215         47.32652 
36         3.50964         48.67871 
37         3.60713         50.03089 
38         3.70462         51.38307 
39         3.80211         52.73527 
40         3.8996         54.08745 
41         3.99709         55.43964 
42         4.09458         56.79182 
43         4.19207         58.14401 
44         4.28956         59.4962 
45         4.38705         60.84838 
46         4.48454         62.20057 
47         4.58203         63.55276 
48         4.67952         64.90494 
49         4.77701         66.25713 
50         4.8745         67.60931 
51         4.97199         68.9615 
52         5.06948         70.31368 
53         5.16697         71.66587 
54         5.26446         73.01805 
55         5.36195         74.37024 
56         5.45944         75.72243 
57         5.55693         77.07461 
58         5.65442         78.4268 
59         5.75191         79.77898 
60         5.8494         81.13118 
61         5.94689         82.48336 
62         6.04438         83.83555 
63         6.14187         85.18773 
64         6.23936         86.53992 
65         6.336849         87.8921 
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Moisture Content at Temperature = 75°F 
RH Grains Per Cu Ft Grains Per Lb 

35         3.3068         45.86532 
36         3.40128         47.17575 
37         3.49576         48.48619 
38         3.59024         49.79663 
39         3.68472         51.10707 
40         3.7792         52.4175 
41         3.87368         53.72794 
42         3.96816         55.03838 
43         4.06264         56.34882 
44         4.15712         57.65926 
45         4.251601         58.9697 
46         4.34608         60.28013 
47         4.44056         61.59057 
48         4.53504         62.901 
49         4.62952         64.21145 
50         4.724         65.52188 
51         4.81848         66.83231 
52         4.91296         68.14276 
53         5.00744         69.45319 
54         5.10192         70.76363 
55         5.1964         72.07407 
56         5.29088         73.38451 
57         5.38536         74.69495 
58         5.479841         76.00539 
59         5.57432         77.31581 
60         5.6688         78.62625 
61         5.76328         79.9367 
62         5.85776         81.24713 
63         5.95224         82.55757 
64         6.04672         83.86801 
65         6.1412         85.17844 
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Moisture Content at Temperature = 74°F 
RH Grains Per Cu Ft Grains Per Lb 

35         3.20355         44.43324 
36         3.29508         45.70276 
37         3.38661         46.97228 
38         3.47814         48.2418 
39         3.56967         49.51132 
40         3.6612         50.78085 
41         3.75273         52.05037 
42         3.84426         53.31989 
43         3.93579         54.58941 
44         4.02732         55.85893 
45         4.11885         57.12845 
46         4.21038         58.39797 
47         4.30191         59.66749 
48         4.39344         60.93701 
49         4.48497         62.20654 
50         4.5765         63.47605 
51         4.66803         64.74558 
52         4.75956         66.0151 
53         4.85109         67.28461 
54         4.94262         68.55414 
55         5.03415         69.82366 
56         5.12568         71.09318 
57         5.21721         72.3627 
58         5.30874         73.63223 
59         5.40027         74.90173 
60         5.4918         76.17126 
61         5.58333         77.44079 
62         5.67486         78.7103 
63         5.76639         79.97983 
64         5.85792         81.24935 
65         5.94945         82.51887 

 

87 



Small Systems Training and Service Manual 

 

Moisture Content at Temperature = 73°F 
RH Grains Per Cu Ft Grains Per Lb 

35         3.10345         43.04485 
36         3.19212         44.2747 
37         3.28079         45.50456 
38         3.36946         46.73441 
39         3.45813         47.96426 
40         3.5468         49.19412 
41         3.63547         50.42397 
42         3.72414         51.65382 
43         3.81281         52.88367 
44         3.90148         54.11352 
45         3.99015         55.34338 
46         4.07882         56.57323 
47         4.16749         57.80309 
48         4.25616         59.03294 
49         4.34483         60.26279 
50         4.4335         61.49264 
51         4.52217         62.72249 
52         4.61084         63.95235 
53         4.69951         65.1822 
54         4.78818         66.41206 
55         4.87685         67.64191 
56         4.96552         68.87176 
57         5.05419         70.10161 
58         5.14286         71.33146 
59         5.23153         72.56132 
60         5.3202         73.79117 
61         5.40887         75.02102 
62         5.49754         76.25087 
63         5.58621         77.48073 
64         5.67488         78.71058 
65         5.76355         79.94044 
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Moisture Content at Temperature = 72°F 
RH Grains Per Cu Ft Grains Per Lb 

35         2.9988         41.59336 
36         3.08448         42.78174 
37         3.17016         43.97012 
38         3.25584         45.1585 
39         3.34152         46.34688 
40         3.4272         47.53527 
41         3.51288         48.72365 
42         3.59856         49.91203 
43         3.68424         51.10041 
44         3.76992         52.28879 
45         3.8556         53.47717 
46         3.94128         54.66555 
47         4.02696         55.85393 
48         4.11264         57.04232 
49         4.19832         58.2307 
50         4.284         59.41908 
51         4.36968         60.60746 
52         4.45536         61.79584 
53         4.54104         62.98422 
54         4.62672         64.17261 
55         4.7124         65.36099 
56         4.79808         66.54937 
57         4.88376         67.73775 
58         4.96944         68.92613 
59         5.05512         70.11452 
60         5.1408         71.30289 
61         5.22648         72.49128 
62         5.31216         73.67966 
63         5.39784         74.86805 
64         5.48352         76.05642 
65         5.5692         77.2448 
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Moisture Content at Temperature = 71°F 
RH Grains Per Cu Ft Grains Per Lb 

35         2.91165         40.38459 
36         2.99484         41.53843 
37         3.07803         42.69228 
38         3.16122         43.84613 
39         3.24441         44.99997 
40         3.3276         46.15381 
41         3.41079         47.30766 
42         3.49398         48.46151 
43         3.57717         49.61535 
44         3.66036         50.7692 
45         3.74355         51.92304 
46         3.82674         53.07688 
47         3.90993         54.23073 
48         3.99312         55.38458 
49         4.07631         56.53842 
50         4.1595         57.69227 
51         4.24269         58.84611 
52         4.32588         59.99996 
53         4.40907         61.1538 
54         4.49226         62.30765 
55         4.57545         63.46149 
56         4.65864         64.61533 
57         4.74183         65.76918 
58         4.825021         66.92304 
59         4.908211         68.07688 
60         4.9914         69.23072 
61         5.07459         70.38457 
62         5.15778         71.53841 
63         5.240971         72.69226 
64         5.32416         73.8461 
65         5.40735         74.99994 
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Moisture Content at Temperature = 70°F 
RH Grains Per Cu Ft Grains Per Lb 

35         2.81925         39.103 
36         2.8998         40.22023 
37         2.98035         41.33746 
38         3.0609         42.45469 
39         3.14145         43.57192 
40         3.222         44.68914 
41         3.30255         45.80637 
42         3.3831         46.9236 
43         3.46365         48.04083 
44         3.5442         49.15806 
45         3.62475         50.27529 
46         3.7053         51.39252 
47         3.78585         52.50975 
48         3.8664         53.62697 
49         3.94695         54.7442 
50         4.0275         55.86143 
51         4.10805         56.97866 
52         4.1886         58.09588 
53         4.269151         59.21311 
54         4.349701         60.33035 
55         4.43025         61.44757 
56         4.510801         62.5648 
57         4.59135         63.68203 
58         4.6719         64.79925 
59         4.75245         65.91648 
60         4.833         67.03371 
61         4.91355         68.15094 
62         4.994101         69.26818 
63         5.074651         70.3854 
64         5.1552         71.50263 
65         5.23575         72.61986 
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Moisture Content at Temperature = 69°F 
RH Grains Per Cu Ft Grains Per Lb 

35         2.7293         37.85539 
36         2.80728         38.93697 
37         2.88526         40.01856 
38         2.96324         41.10014 
39         3.04122         42.18173 
40         3.1192         43.2633 
41         3.19718         44.34489 
42         3.27516         45.42647 
43         3.35314         46.50805 
44         3.43112         47.58964 
45         3.5091         48.67122 
46         3.58708         49.7528 
47         3.66506         50.83438 
48         3.74304         51.91596 
49         3.82102         52.99755 
50         3.899         54.07913 
51         3.97698         55.16072 
52         4.05496         56.2423 
53         4.13294         57.32389 
54         4.21092         58.40546 
55         4.2889         59.48704 
56         4.36688         60.56863 
57         4.44486         61.65021 
58         4.52284         62.73179 
59         4.60082         63.81338 
60         4.6788         64.89496 
61         4.75678         65.97653 
62         4.83476         67.05811 
63         4.91274         68.1397 
64         4.99072         69.22128 
65         5.0687         70.30286 
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Moisture Content at Temperature = 68°F 
RH Grains Per Cu Ft Grains Per Lb 

35         2.64985         36.75342 
36         2.72556         37.80352 
37         2.80127         38.85362 
38         2.87698         39.90371 
39         2.95269         40.95381 
40         3.0284         42.00391 
41         3.10411         43.05401 
42         3.17982         44.10411 
43         3.25553         45.1542 
44         3.33124         46.2043 
45         3.40695         47.2544 
46         3.48266         48.30449 
47         3.55837         49.35459 
48         3.63408         50.40469 
49         3.70979         51.45479 
50         3.7855         52.50489 
51         3.86121         53.55499 
52         3.93692         54.60509 
53         4.01263         55.65518 
54         4.08834         56.70528 
55         4.16405         57.75538 
56         4.23976         58.80547 
57         4.31547         59.85557 
58         4.39118         60.90567 
59         4.46689         61.95576 
60         4.5426         63.00587 
61         4.61831         64.05596 
62         4.694021         65.10606 
63         4.76973         66.15616 
64         4.84544         67.20625 
65         4.92115         68.25635 

 

93 



Small Systems Training and Service Manual 

 

Moisture Content at Temperature = 67°F 
RH Grains Per Cu Ft Grains Per Lb 

35         2.5578         35.47669 
36         2.63088         36.49031 
37         2.70396         37.50393 
38         2.77704         38.51755 
39         2.85012         39.53116 
40         2.9232         40.54479 
41         2.99628         41.5584 
42         3.06936         42.57202 
43         3.14244         43.58565 
44         3.21552         44.59926 
45         3.2886         45.61288 
46         3.36168         46.62651 
47         3.43476         47.64012 
48         3.50784         48.65374 
49         3.58092         49.66736 
50         3.654         50.68098 
51         3.72708         51.6946 
52         3.80016         52.70822 
53         3.87324         53.72184 
54         3.94632         54.73546 
55         4.0194         55.74908 
56         4.09248         56.7627 
57         4.16556         57.77632 
58         4.238641         58.78994 
59         4.31172         59.80356 
60         4.3848         60.81718 
61         4.45788         61.8308 
62         4.53096         62.84442 
63         4.60404         63.85804 
64         4.67712         64.87166 
65         4.750201         65.88528 

 

94 



Small Systems Training and Service Manual 

 

Moisture Content at Temperature = 66°F 
RH Grains Per Cu Ft Grains Per Lb 

35         2.4759         34.34073 
36         2.54664         35.3219 
37         2.61738         36.30306 
38         2.68812         37.28422 
39         2.75886         38.26539 
40         2.8296         39.24655 
41         2.90034         40.22772 
42         2.97108         41.20888 
43         3.04182         42.19005 
44         3.11256         43.17121 
45         3.1833         44.15237 
46         3.25404         45.13354 
47         3.32478         46.1147 
48         3.39552         47.09587 
49         3.46626         48.07703 
50         3.537         49.05819 
51         3.60774         50.03935 
52         3.67848         51.02052 
53         3.74922         52.00168 
54         3.81996         52.98285 
55         3.8907         53.96401 
56         3.96144         54.94517 
57         4.03218         55.92634 
58         4.10292         56.9075 
59         4.17366         57.88866 
60         4.2444         58.86983 
61         4.31514         59.85099 
62         4.38588         60.83216 
63         4.45662         61.81332 
64         4.52736         62.79449 
65         4.5981         63.77564 
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Moisture Content at Temperature = 65°F 
RH Grains Per Cu Ft Grains Per Lb 

35         2.39575         33.22905 
36         2.4642         34.17846 
37         2.53265         35.12785 
38         2.6011         36.07726 
39         2.66955         37.02666 
40         2.738         37.97606 
41         2.80645         38.92546 
42         2.8749         39.87486 
43         40.82426 
44         3.0118         41.77366 
45         3.08025         42.72307 
46         3.1487         43.67247 
47         3.21715         44.62187 
48         3.2856         45.57127 
49         3.35405         46.52067 
50         3.4225         47.47008 
51         3.49095         48.41947 
52         3.5594         49.36888 
53         3.62785         50.31828 
54         3.6963         51.26768 
55         3.76475 
56         3.8332         53.16648 
57         3.90165         54.11589 
58         3.9701         55.06528 
59         4.03855 
60         4.107 

        4.17545 
62         4.2439         58.86289 
63         4.31235 
64         4.3808         60.76169 

        4.44925         61.7111 

        2.94335 

        52.21708 

        56.01469 
        56.96409 

61         57.91349 

        59.81229 

65 
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Troubleshooting Checklist 
 

B. Replace all hardware (especially insulating or nylon hardware) in the same 
places and in the same relationship as the original. 

10.  Bring the room humidity level to within the working range of the equipment 

1.  Check the obvious before beginning troubleshooting. 
 
    A.  Be sure that a remote control switch has not been shut off. 
    B.  Be sure that the communication cable is properly connected. 
    C.  Be sure that power is reaching all modules associated with the system. 
 
2. Power down the entire unit during the process of removing or replacing any 

component or cable. 
 
    A.  Serious damage to components may result if this step is not taken. 

B. After removal or replacement actions, power may be restored to the unit. 
 
3. Wear a personal ground strap when handling printed circuit boards or 

associated connecting   cables.  Static electricity, besides being annoying, can 
damage delicate electronic components. 

 
4. Protect exposed components from accidental contact by personnel or dropped 

hardware or tools. 
 
5. When checking voltage, use the correct reference (ground) points.  The 

chassis is not always the correct ground point, especially within the electronic 
housing. 

 
6.  Reassemble modules correctly. 
 
    A.  Observe assembled appearance prior to disassembly. 

 
7.  When advised to check and replace cables, do the following: 
 
    A.  Inspect for damaged insulation, broken conductors, and/or loose connectors. 
    B.  Check continuity with an ohm meter (Flex cable while checking.). 
    C.  Make certain that connectors mate firmly with proper receptacles. 
 
8. When changing set points to cause a call for heating or cooling, set the points 

at least 10°-15° above (for heating) or below (for cooling) the present room 
temperature. 

 
9. Bring the room temperature level to within the working range of the equipment 

(35°-90°F) before attempting troubleshooting. 
 

      (35%-65%) before attempting troubleshooting. 
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Procedure for Troubleshooting Signal Flow on Any Individual 
Output Circuit of a Liebert Microprocessor Controlled 
Environmental Unit 
 
Example: Unit load is not energizing.  Troubleshooting Steps: 
 
Programming: 
 
1. Read and record all of the system program values.  
 
2. Read and record all DIP (control) switch positions.  Check programming in 

appropriate manuals to verify selected options. 
 
3. Reboot system (disconnect switch off - on) to reconfigure system.  If 

programming error is detected, recheck unit for proper operation. 
 
If problem is not resolved in programming section, begin the signal flow check. 
 
Signal Flow Check:  Assumption is the unit is calling for a mechanical operation 
but the load is not activated.  Using the appropriate control training and service 
manual, identify the output opto-isolator to be checked, locate the opto-isolator on 
the PCB and perform the following. 
 
DC Voltage check: 
 
1. Using a digital volt meter check for the correct VDC signal at the output opto-

isolator. Pin 1 referenced to - VDC will show low VDC (approximately 1.2 VDC) 
if the microprocessor control side of the device is functioning.  A high VDC 
(approximately 5 VDC) indicates a microprocessor control problem.  A meter 
reading of 0 VDC indicates a loss of microprocessor voltage, check VDC at the 
power supply referenced +VDC to -VDC should be approximately 5 VDC. 

 
2. This check involves the microprocessor.  To bypass the microprocessor 

completely, jumper from Pin 2 on the output opto-isolator to -VDC.  As soon as 
the jumper is applied the load device should activate.  If the load device 
activates the problem is in the microprocessor itself or the programming.  If the 
load device does not activate continue the signal flow check. 

 
AC Voltage check: 
 
1. Place the digital VOM meter on AC voltage scale and verify that 24 VAC is 

being applied to the output opto-isolator by placing the VOM between Pin 6 
and the proper transformer ground connection.  To verify that the switch leg of 
the output opto-isolator is working properly place the VOM between Pin 4 and 
the proper transformer ground connection.  A high VAC (approximately 24 
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VAC) display indicates a closed switch leg, a low VAC indicates an open switch 
leg.  

 
2.   If the programming is correct and the output opto-isolator is functioning 

properly but the load device is not activated the next step is to check the triac 
and hard wiring to the load device.  Verify that 24 VAC is being applied to Pin 1 
of the triac, place the VOM leads between Pin 1 and the proper transformer 
ground connection.  If 24 VAC is not present at Pin 1 of the triac backtrack the 
circuit to the proper secondary hot of the control transformer.  

 

 

If 24 VAC is present perform the following: 
 
Select the appropriate diagnostics function from the control menu, use the training 
and service manual for reference.  During the TEST OUTPUTS function the green 
LED on the microprocessor should light.  If the LED lights check the hardware 
from the plug to the load device.  If the LED does not light run the TEST 
CONTROL BOARD diagnostics function.  If board failure is displayed contact your 
local sales office.  
 
Note:  Triacs are current limiting devices, therefore the load device must be 
connected to obtain valid voltage readings when doing VOM checks and 
circuit troubleshooting. Repair or replace any missing or defective 
components in the circuit. 
 
Mechanical Problems:  If the failure of the load device to activate is determined 
to be mechanical in nature consult the appropriate Liebert system operation and 
maintenance, reference the individual component manufacturers literature or 
contact your local Liebert representative.  
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Memory

Signal Flow - Input and Output Alarm Circuit  
 
Alarm Device to Input Opto-Isolator to Microprocessor, input alarm device 
open  
 
 
 
 
 
 
 

 

 

 

 
 
 
 
Microprocessor to Output Opto-Isolator to Triac to Load Device, no alarm 
active 
 
 
 
 
 
 

 
 
 
 
 
Alarm Device Closed to Input Opto-Isolator to Microprocessor to Output 
Opto-Isolator to Load Device 
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Wall Box Troubleshooting: 
Mini-Mate2: 1 - 8 Ton & DataMate: 1 - 3 Ton 

 
WARNING:  Power to the unit should be turned OFF when connecting and 
disconnecting wires between the Wall Box and Unit Control Board to prevent 
shorting.  Verify the wiring between the wall box and unit control board is 
correct, terminals matched correctly. 
 
Small Systems Wall Box Installation 
The wall box is connected to the system’s microprocessor control board using a 
four (4) wire connection.  Wiring should be a Beldon Shielded cable (20-22 AWG) 
or similar, up to 1000 feet in length.  The shield should be grounded at the 
evaporator unit.  Local codes may have additional requirements.  The wall box 
front and rear covers snap together for ease of installation.  The wires should enter 
the wall box through the round hole in the center of the rear cover.  The wires in 
the wall box are connected to the screw terminal block labeled TB3.  On the 
control board, located in the evaporator unit, the connections are identical, i.e. 
terminal TB3-1 of wall box connects to terminal TB3-1 of the control board and in a 
similar manner on the remaining terminals. 
 
The signals are as follows:  TB3 -1: -5 VDC Ground (-V)  

   TB3 -2: +5 VDC (+V) 
   TB3 -3: Transmit (T-) 
   TB3 -4: Transmit (T+) 

 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

 

Unit Control Board 
 

TB3-4 (T+)

TB3-3 (T-)

TB3-2 (+5)

TB3-1 (-5)

Wall Box 
 
 
TB3-1 (G) 
 
TB3-2 (+5) 
 
TB3-3 (T-) 
 
TB3-1 (T+) 

 
Connection Diagram Small Systems Control Board to Wall Bo
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Section I:  Older versions of the Wall Box Assembly 153210G1 or G2 
contains internal printed circuit board PWA 415362R9 or lower and will 
contain firmware V1.000.2 or lower.  If firmware version marked on U4 is 
greater than V1.000.2 or PWA is greater than Rev 9, use Section II of this 
document. 

 
• Symptom:  No Display on Wall Box 

1. Verify that the wiring is correct between the wall box and control board. Check 
the contrast potentiometer inside wall box, adjust with miniature screwdriver.  To 
darken contrast, turn counterclockwise in very small increments.  To lighten the 
contrast, turn clockwise in very small increments.  While delicately adjusting the 
contrast potentiometer check the display for characters and/or LCD character 
squares to appear or disappear
 

 

 on display while adjusting.  

WARNING:  The contrast potentiometer travel is less than one full turn.  Be 
sure not to turn the trimmer potentiometer past its limits, or potentiometer 
will become damaged.  Use a precision type of flathead screwdriver (like the 
type used for eyeglass screw adjustment).   
 
Contrast Potentiometer location 

 
Contrast Potentiometer Positions 
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3.  If still no text, did 2 rows of 16 squares appear?   
 
If YES:  Wall Box has +5 VDC power on +5V and GND positions of terminal block 
connector.  Make sure that the contrast was not adjusted to dark to see the text.  If 
this is not the case, keep contrast dark enough so that the squares are just barely 
visible. Proceed to step 4 if text does not appear. 
 
If NO:  Check connection and color-coding of +5V and GND wires between the 
control board and wall box.  They must match from control board to wall box pin 
for pin.  Make sure insulation is stripped back far enough for a good connection 
with the terminal block at the control board and wall box.  Some bare wire (about 
1/16 inch or less) should be visible at front of terminal block connector.  Total wire 
strip length should be 1/4 inch.  This is to ensure there is enough exposed to make 
a good connection, but to prevent shorting between terminals from too much 
exposed bare wire. 
 

4.  If the display is still not visible at the wall box, disconnect all four (4) wires from 

NOTE:  The +5 VDC may be turning on and of, this is normal when there is 
no communication detected between the control board and wall box.   

 

If only one row of squares appears on the display, then replace the wall box. 
 

TB3 at the unit control board.  With the four (4) wires disconnected measure the 
DC voltage between +5V and GND connections on TB3.  The accepted value is 
between +5 VDC to +6 VDC (typically around +5.5 VDC) in case of a short on the 
line.  Make sure the wires are not shorting to any part of the CB when performing 
this test. 
 

 
• Is there +5 VDC on the control board at TB3? 

If YES:  Disconnect the +5 VDC, GND, T+, & T- wires from TB3 at the wall box 
and reconnect the +5 VDC, GND, T+, & T- wires to TB3 at the control board, make 
sure the disconnected wires are separated from each other and not touching any 
conductive surfaces!  At the disconnected wall box side of wires, measure to see 
that +5 VDC to +6 VDC (typically around 5.5VDC) exists on +5V and GND wires.   
 
If NO:  Replace the control board, if there is more than +6 VDC or less than +5 
VDC is measured.  If more than +7 VDC is measured the wall box may need to be 
replaced as well. 

 
• 
 

Is there +5 VDC to +6 VDC present? 

If YES:  Reconnect the +5 VDC, GND, T+, & T- wires to the wall box, with power 
applied, check to see if text is being displayed on wall box.  If not, measure again 
at the wall box +5 VDC and GND terminals on TB3. 
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If NO:  Then inspect and / or replace cable from the wall box to the control board 
because of a short or open in cable. 
 

Is there +5 VDC at TB3 at the wall box? • 
 
If YES:  Then proceed to step 5. 
 
If NO:  Then replace the wall box. 
 

 

5.  Does the wall box display flash off and then back on about every 30 seconds? 
Look carefully for the 2 rows of squares made visible in step 2. 

If YES:  There is no communication between the wall box and control board, 
proceed to the next step. 
 
If NO:  If the display is visible (no text), but not flashing ON/OFF, this indicates that 
the control board needs to be replaced.   
   
If there is no display visible, this indicates that the wall box needs to be replaced. 

 

 
6.  Check T+ and T- wire connections.  They must be matched pin for pin from the 
wall box to control board, and make sure insulation is stripped back far enough for 
a good connection with terminal block.  Some bare wire (about 1/16 inch or less) 
should be visible at entry to each terminal block connector position. Total wire strip 
length for each conductor should be 1/4 inch.  This is to ensure there is enough 
wire exposed to make a good connection, but it is also to prevent shorting 
between terminals from too much exposed bare wire.  When done, if there is still 
no text display, proceed to step 7.  

7.  If there is still no text display, but +5VDC is present at the wall box , disconnect 
T+ and T- wires at wall box.  The +5V and GND wires can be disconnected, or left 
connected to the wall box.  If disconnected, be careful not to short them together.  
With a DC voltmeter, check voltage across T+ and T- on the wall box side of wires.  
Make sure T+ and T- are not shorting together or to any conductive surface when 
measuring voltage.  Does the voltage measured across T+ and T- fluctuate from 
approximately 0 VDC to approximately 1.0 VDC within 20 seconds? 
 
If YES:  This indicates that there is probably communication between the control 
board and the wall box.  It cannot be completely verified unless looked at on an 
oscilloscope.  But, as a general test, since it indicates communication activity, it 
probably indicates a defective wall box.  Replace the wall box.   
 
If NO:  This indicates there is no communication activity from the control board.  In 
this case replace the control board. 
 

End of Section I 
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Section II:  New version of the Wall Box – 153210G1 or G2 with PWA 
415362R13 or higher.  Will contain firmware V2.001.0 or higher.  If firmware 
version marked on U4 is less than V2.001.0, or PWA is less than Rev 13, use 
section I of this document. 
 
WARNING:  Power to the unit should be turned OFF when connecting and 
disconnecting wires between Wall Box and Unit Control Board to prevent 
shorting.  Verify the wiring between the wall box and unit control board is 
correct, terminals matched correctly. 
 
• Symptom:  No Display on the Wall Box 
 
1.  Turn up contrast by holding ESC and pressing the UP arrow several times, until 
text or 2 rows of squares are visible on the display.  Are there 2 rows of 16 
squares or text appearing on the LCD?   
 
If YES:  The wall box has +5 VDC power on +5V and GND positions of terminal 
block connector.  Contrast can be adjusted back down by holding ESC and 
pressing DOWN the required number of times to reach the desired contrast level. 
Make sure that the contrast was not adjust too dark to see the text.  If this is not 
the case, keep contrast dark enough so that the squares are just barely visible.  
Proceed to step 3 if text does not appear. 
 
If NO:  Check connection and color-coding of +5V and GND wires from the control 
board to the wall box.  They must be matched pin-for-pin from the control board to 
the wall box, and make sure insulation is stripped back far enough for a good 
connection with terminal block.  Some, but not too much, bare wire should be 
visible (about 1/16 inch or less) at front of terminal block connector. Total wire strip 
length for each conductor should be ¼ inch.  This is to ensure there is enough 
exposed to make a good connection, but also to prevent shorting between 
terminals from too much exposed bare wire.   
 
If only one row of squares appears on the display, then replace the wall box. 
 
1.  If still no display, measure to see that +5 VDC to +6 VDC (typically around 
+5.5 VDC) exists at the control board on +5V and GND connections on TB3 
without the wires connected to control board in case of a short on the line.   
 
NOTE:  +5 VDC may be turning on and of, this is normal when there is no 
communication detected between the control board and the wall box.  
 

Is there +5 VDC to +6 VDC at the control board on TB3? • 
 
If YES:  Then disconnect wires at the wall box and reconnect the +5 VDC & GND 
wires to the control board.  At the wall box side of wires, measure to see that +5 
VDC to +6 VDC (typically around +5.5 VDC) exists on +5V and GND wires.   
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If NO:  Then replace the control board if there is more than +6 VDC or less than 
+5 VDC. 
 

Is there +5 VDC to +6 VDC present? • 
 
If YES:  Then reconnect the +5 VDC & GND wires to the wall box, and measure 
again. 
 
If NO:  Then inspect and / or replace cable from wall box to the control board 
because of a short or open in the line. 
 
• Is there +5 VDC at the wall box? 
 
If YES:  Then proceed to step 3. 
 
If NO:  Then replace the wall box. 
 
3.  Look to see if the power wall box LED is lit.  If no power LED, make sure +5V 
and GND are not reversed or otherwise mis-wired.  Does the power LED come on 
at all, and if wiring is verified to be O.K., does it flash off and then back on about 
every 30 seconds? 
 
If YES:  There is no communication between the wall box and control board, 
proceed to step 4. 
 
If NO:  Remove wires from the control board side, and measure +5V to GND.  If 
+5V is present, there is a short, open, or wiring error on the 4-wire connections.  If 
there is no voltage present, replace the control board.   
 
4.  Check T+ and T- wire connections.  They must be matched pin for pin from the 
wall box to the control board, make sure insulation is stripped back far enough for 
a good connection with terminal block.  Some bare wire should be visible (about 
1/16 inch or less) at front of terminal block connector. Total wire strip length for 
each conductor should be 1/4 inch.  This is to ensure there is enough exposed to 
make a good connection, but also to prevent shorting between terminals from too 
much exposed bare wire. 
 
5.  If still no text display, observe the LED’s marked PWR, TX1 & RX1.  Refer to 
the following troubleshooting information.   
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TX1 LED RX1 LED

POWER LED

 
LED Indicator Locations 

 
NORMAL OPERATING CONDITIONS – ALL WIRES CORRECT 
PWR:  ON steady, after one initial reset. 
TX1 & RX1:  FLASHING back and forth constantly.   
The above conditions prove that there is steady power to the wall box to the 
control board, and that there is consistent communication between the control 
board & wall box.  If there is no display in this case and contrast has been 
adjusted, replace the wall box because the only cause here would be an internal 
failure of the display and/or related components. 
 
+5V & GND REVERSED, OR OPEN 
PWR, TX1, & RX1:  OFF 
 
NOTE:  This symptom may also indicate that the voltage from the control 
board has failed.  See step 3 above. 
 
T+ & T- REVERSED 
PWR:  ON, FLASHES OFF every 20-30 seconds  

 

RX1:  ON, FLASHES OFF every 20-30 seconds, will flash OFF a couple times in 
          between the 20-30 sec cycle; 
TX1:  OFF 

T- OPEN 
PWR:  ON, FLASHES OFF every 10-15 seconds 
TX1:  OFF, FLASHES ON briefly every 2-3 seconds 
RX1:  OFF 
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T+ OPEN 
PWR:  ON, FLASHES OFF every 10-15 seconds   
TX1:  FLASHES ON every 2-3 seconds 
RX1:  FLASHES ON every 2-3 seconds 
 
NO COMMUNICATION FROM CB 
PWR:  ON, FLASHES OFF EVERY 10-20 seconds 
TX1:  OFF 
TX2:  OFF 

 
Additional Troubleshooting Items 

 
Symptom:  Display works, but key presses don’t have any effect. 
• 

 
• 

 

If display has text, but some or none of the keys work, unplug flat cable P1 in 
wall box assembly, and then carefully plug back in.  Be careful not to crease the 
cable when handling.  If that doesn’t fix the problem, then replace the wall box. 

If display is visible, but has no text or text is not being updated properly, refer to 
Section I: items 3 to 7 (older wall box) or Section II: items 4 to 5 (newer wall box) 
of this document. 

Symptom:  Control turns on full cooling, even if not called for. 
This indicates the control board is working properly, but cannot communicate with 
the wall box.  Also, if in normal display (control is turned on by I/O key), and lines 
are not being updated, or going blank, this usually indicates a loss of 
communication from the control board to the wall box.  Refer to Section I: items 3 
to 7 (older wall box) or Section II: items 4 to 5 (newer wall box) of this document. 

  
Symptom:  Control turns on loads randomly. 
Check to see that T+ and T- are not reversed or miss-wired.  Refer to Section I: 
steps 3 to 7 or Section II: 4 to 5.  If they are not, the control board probably needs 
to be replaced.   
 
NOTE:  In this case the wall box display may not appear to be working either, 
even if it is O.K., since the control board sends out the data that is 
processed by the display.   
 
When the communications interface between the control board and wall box is 
working properly, the voltage measured from +5V to GND on the control board 
and wall box should be between +5 VDC and +6 VDC (approximately +5.5 VDC).  
When all wires are connected properly, the voltage measured on control board 
and wall box from T+ to GND and T- to GND should each be fluctuating around 
2-3 VDC when measured with a DC voltmeter. 
 

End of Section II  
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Glossary of Terms 
 

  

  

  

  

  

  

Address:  A pattern of characters that identifies a unique storage location 
  
Algorithm:  A set of procedures to obtain a given result 

Ambient:  Condition on immediately surrounding atmosphere or area: usually 
refers to temperature or pressure 
  
Analog:  Refers to circuitry; also called linear circuitry; circuitry that varies certain 
properties or electricity continuously and smoothly over a range 

Anti-Static Material:  A slightly conductive material that allows the net charge to 
be drained off through a path; an electrostatic protective material having a surface 
resistively greater than 104 but not greater than 109 Ohms per square inch (does 
not generate static electricity) 

Binary Number System or Binary Code:  A method of writing numbers by using 
two digits, 0 and 1 
  
Bit:  The smallest possible piece of information; a specification of one of two 
possible conditions. (Bits are written as 1 for yes and 0 for no.) 

Bus:  Large trace or foil extending around the edge of a PCB to provide 
conduction for several sources 
  
Byte:  A set of adjacent binary digits operated upon as a unit (usually 8 bits) 

Charge:  The product of capacitance times voltage 
  
CMOS:  Complimentary Metal Oxide Substrate semiconductor 

Computer:  At least one CPU together with input, output, control switch buttons 
and memory units 
  
Conductive Material:  Material that conducts electrical charge (Because it 
conducts charge, there is no potential difference across or storage of a static 
charge.);  electrostatic protective material having a maximum surface resistivity of 
10 Ohms per square unit, or a maximum volume resistivity of 10 Ohms/cm. 
  
Control Buttons:  Push buttons on the display bezels to operate the 
increase/decrease, advance, or silence functions 
 
Control Switches:  Sometimes called dip switches and used for additional 
programming features on all levels 
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CPU:  Central Processing Unit; the part of a computer system that contains the 
main storage, arithmetic unit and special register groups (It performs arithmetic 
operations, controls instruction processing and provides timing signals.) 
  
Data:  Another name for information 
  
Data Bus:  One method of input/output for a system where data is moved by way 
of a group of wires forming a common bus 
  
Decrease Button:  Control button used to decrease values 
  
Digital:  Information in discrete or quantified form, not continuous 
  
DIP:  Dual Inline Package; a type of Integrated Circuit (IC) 
  
DIP Switch:  Type of electronic switch having multiple, manually selectable 
settings 
  
Earth ground:  The portion of an electrical circuit that is at zero potential with 
respect to the earth 
  
Electrostatic Field:  The field around an electrostatically charged object 
  
Electrostatic Voltage:  Voltage generated by the sliding, rubbing or separating 
action between materials 
  
EPROM:  Erasable and Programmable Read-Only Memory; an integrated circuit 
memory chip whose stored data can be read at random (Data can be erased and 
new data can be stored.) 
  
ESDS:  ElectroStatic Discharge Sensitive; sensitive to electrostatic voltage of 
4000 volts or less as determined by the human test circuit 
  
Firmware:  Software stored in EPROM or PROM 
  
Hard Ground:  A direct connection to earthground (also refer to soft ground) 
  
Hardware:  The PCB, cable, switches and associated devices 
  
Hysteresis:  Differential 
 
IC:  Integrated Circuit; an assembly that consists of all the necessary parts of an 
electronic circuit 
 
Impedance:  Opposition that a circuit offers to the flow of current through it, 
measured in Ohms 
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Input:  An incoming information signal 
  
Isolation:  Separation of one device or environment from the effects of an 
adjacent or connected device or environment 
  
Jumper:  Conductor used to make electrical connection between terminals 
  
Lead Compressor:  Compressor coming on first as a result of a call for Cooling 1 
 
Lag Compressor:  Compressor coming on second as a result of a call for 
Cooling 2 
  
LED:  Light Emitting Diode; a semiconductor that emits light when electric current 
is passed through it by way of two terminals 
  
Manual Override:  A means of bypassing triac switches at all levels for manual 
operation of system components for test or emergency 
  
Memory:  In a digital system, the part of the system where information is stored 
  
Microprocessor:  An Integrated Circuit (IC, or set of a few ICs) that can be 
programmed with stored instructions to perform a wide variety of functions (A 
microprocessor consists of at least a controller, some registers and some sort of 
Arithmetic Logic Unit (ALU). 
  
N-Type Semiconductor:  Semiconductor crystal doped to have an excess of free 
electrons with a predominately negative current carrying capacity (also referred to 
as a P-Type Semiconductor). 
  
Off Time:  The time since humidification was last on 
  
Output:  An outgoing information signal 
  
P-N-Junction:  Interface boundary between two semiconductor regions with 
differing electrical properties (Current only flows across the junction in the forward 
direction if circuit voltage exceeds a certain threshold. Current cannot flow across 
the junction in the reverse direction.) 
  
P-Type Semiconductor:  Semiconductor crystal doped for an excess of holes to 
enable heavier positive current-carrying capacity (also referred to as an N-Type 
Semiconductor). 
  
PCB:  Printed Circuit Board; made of insulating material with conducting paths 
secured to one or both sides 
 
Program:  A set of instructions to achieve a certain result 
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PROM:  Programmable Read-Only Memory; an Integrated Circuit (IC) memory 
chip whose stored data can be read at random (The IC can be used only one 
time.) 
 

 
Static-Dissipative Material:  Electrostatic protective material having surface 
restiveness greater than 10 are inch 

Static-Shielding Material:  Material that does not allow spark energy or 
electrostatic fields to pass through or penetrate it 

Transformer:  Electromagnetic device for changing the voltage of an AC circuit by 
induction and/or isolating an AC circuit from its distribution  

RAM:   Random-Access Memory where work can be written (stored) or read 
(recovered) in any order 
  
Remote:  Component(s) or control(s) located at a distance away from the main 
components or controls 
  
Reset:  To return a control to its original position 
  
ROM:  Read-Only Memory: the location reserved for data permanently stored by 
the manufacturer 
  
Soft Ground:  A connection to ground through an impedance sufficiently high to 
limit current flow to safe levels for personnel (Impedance needed for a soft ground 
is dependent upon the voltage levels that can be contacted by personnel near the 
ground.) 
  
Software:  A set of computer programs, procedures and possible associated 
documentation concerned with the operation of a data processing system 
 

4 but not greater than 109 Ohms per squ
  

   
Surface Resistivity:  An inverse measure of the conductivity of a material and 
equal to the ratio of the potential gradient to the current per unit width of the 
surface where the potential gradient is measured in the direction of current flow in 
the material (Surface resistivity is numerically equal to the surface resistance 
between two electrodes forming opposite sides of a square.  The size of the 
square is immaterial.  Its value is measured in Ohms per square inch.) 
  

  
Triboelectric Effect:  The generation of static electricity on an object by contact, 
separation or friction 
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Computer and Network Terms 
 

Agent:  A program that performs some information gathering or processing task in 
the background.  Typically, an agent is given a very small and well-defined task.  
Although the theory behind agents has been around for some time, agents have 
become more prominent with the recent growth of the Internet.  Many companies 
now sell software that enables you to configure an agent to search the Internet for 
certain types of information.  
 
In computer science, there is a school of thought that believes that the human 
mind essentially consists of thousands or millions of agents all working in parallel.  
To produce real artificial intelligence, this school holds, we should build computer 
systems that also contain many agents and systems for arbitrating among the 
agents' competing results. 
 
BOOTP:  Short for Bootstrap Protocol, an Internet protocol that enables a diskless 
workstation to discover its own IP address, the IP address of a BOOTP server on 
the network, and a file to be loaded into memory to boot the machine.  This 
enables the workstation to boot without requiring a hard or floppy disk drive.  The 
protocol is defined by RFC 951.  

 
Cookie:  A message given to a Web browser by a Web server.  The browser 
stores the message in a text file called cookie.txt.  The message is then sent back 
to the server each time the browser requests a page from the server.  The main 
purpose of cookies is to identify users and possibly prepare customized Web 
pages for them. When you enter a Web site using cookies, you may be asked to 
fill out a form providing such information as your name and interests. This 
information is packaged into a cookie and sent to your Web browser who stores it 
for later use.  The next time you go to the same Web site, your browser will send 
the cookie to the Web server.  The server can use this information to present you 
with custom Web pages.  So, for example, instead of seeing just a generic 
welcome page you might see a welcome page with your name on it.  
 
DHCP:  Short for Dynamic Host Configuration Protocol, a protocol for assigning 
dynamic IP addresses to devices on a network.  With dynamic addressing, a 
device can have a different IP address every time it connects to the network.  In 
some systems, the device's IP address can even change while it is still connected.  
DHCP also supports a mix of static and dynamic IP addresses.  
 
Dynamic addressing simplifies network administration because the software keeps 
track of IP addresses rather than requiring an administrator to manage the task.  
This means that a new computer can be added to a network without the hassle of 
manually assigning it a unique IP address.  Many ISPs use dynamic IP addressing 
for dial-up users.  DHCP client support is built into Windows 95 and NT 
workstation. NT 4 server includes both client and server support.  
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Ethernet:  A local-area network (LAN) architecture developed by Xerox 
Corporation in cooperation with DEC and Intel in 1976.  Ethernet uses a bus or 
star topology and supports data transfer rates of 10 Mbps.  The Ethernet 
specification served as the basis for the IEEE 802.3 standard, which specifies the 
physical and lower software layers.  Ethernet uses the CSMA/CD access method 
to handle simultaneous demands.  It is one of the most widely implemented LAN 
standards. 
 
A newer version of Ethernet, called 100Base-T (or Fast Ethernet), supports data 
transfer rates of 100 Mbps.  And the newest version, Gigabit Ethernet supports 
data rates of 1 gigabit (1,000 megabits) per second. 
 
Internet:  A global network connecting millions of computers.  More than 100 
countries are linked into exchanges of data, news and opinions.  Unlike online 
services, which are centrally controlled, the Internet is decentralized by design.  
Each Internet computer, called a host, is independent.  Its operators can choose 
which Internet services to use and which local services to make available to the 
global Internet community.  Remarkably, this anarchy by design works exceedingly 
well.  There are a variety of ways to access the Internet.  Most online services, 
such as America Online, offer access to some Internet services.  It is also possible 
to gain access through a commercial Internet Service Provider (ISP).  
 
IP address:  An identifier for a computer or device on a TCP/IP network.  
Networks using the TCP/IP protocol route messages based on the IP address of 
the destination.  The format of an IP address is a 32-bit numeric address written as 
four numbers separated by periods.  Each number can be zero to 255. For 
example, 1.160.10.240 could be an IP address.  Within an isolated network, you 
can assign IP addresses at random as long as each one is unique.  However, 
connecting a private network to the Internet requires using registered IP addresses 
(called Internet addresses) to avoid duplicates.  
 
The four numbers in an IP address are used in different ways to identify a 
particular network and a host on that network.  The InterNIC Registration Service 
assigns Internet addresses from the following three classes.  

• Class A - supports 16 million hosts on each of 127 networks  
• Class B - supports 65,000 hosts on each of 16,000 networks  
• Class C - supports 254 hosts on each of 2 million networks  

 
The number of unassigned Internet addresses is running out, so a new classless 
scheme called CIDR is gradually replacing the system based on classes A, B, and 
C and is tied to adoption of IPv6. 
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Network:  A group of two or more computer systems linked together.  There are 
many types of computer networks, including:  

local-area networks (LANs):  The computers are geographically close 
together (that is, in the same building).  

• 

wide-area networks (WANs):  The computers are farther apart and are 
connected by telephone lines or radio waves.  

• 

campus-area networks (CANs):  The computers are within a limited 
geographic area, such as a campus or military base. 

• 
 

• metropolitan-area networks MANs):  A data network designed for a town or 
city.  

• home-area networks (HANs):  A network contained within a user's home 
that connects a person's digital devices.  

 
In addition to these types, the following characteristics are also used to categorize 
different types of networks:  

topology:  The geometric arrangement of a computer system.  Common 
topologies include a bus, star, and ring.  See the Network topology 
diagrams in the Quick Reference section.  

• 

protocol:  The protocol defines a common set of rules and signals that 
computers on the network use to communicate.  One of the most popular 
protocols for LANs is called 

• 

Ethernet.  Another popular LAN protocol for 
PCs is the IBM token-ring network .  

• architecture:  Networks can be broadly classified as using either a peer-to-
peer or client/server architecture.  

 
Computers on a network are sometimes called nodes.  Computers and devices 
that allocate resources for a network are called servers.  
 
Network interface card:  Often abbreviated as NIC, an expansion board you 
insert into a computer so the computer can be connected to a network.  Most NICs 
are designed for a particular type of network, protocol, and media, although some 
can serve multiple networks. 
 
Null-modem cable:  A specially designed cable that allows you to connect two 
computers directly to each other via their communications ports (RS-232 ports).  
Null modems are particularly useful with portable computers because they enable 
the portable computer to exchange data with a larger system.  
 
Protocol:  An agreed-upon format for transmitting data between two devices.  
The protocol determines the following:  

the type of error checking to be used  • 
• data compression method, if any  
• how the sending device will indicate that it has finished sending a message  
• how the receiving device will indicate that it has received a message  
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There are a variety of standard protocols from which programmers can choose.  
Each has particular advantages and disadvantages; for example, some are 
simpler than others, some are more reliable, and some are faster.  From a user's 
point of view, the only interesting aspect about protocols is that your computer or 
device must support the right ones if you want to communicate with other 
computers.  The protocol can be implemented either in hardware or in software. 
 
RJ-45:  Short for Registered Jack-45, an eight-wire connector used commonly to 
connect computers onto a local-area networks (LAN), especially Ethernets. RJ-45 
connectors look similar to the ubiquitous RJ-11 connectors used for connecting 
telephone equipment, but they are somewhat wider.  
 
SNMP:  Short for Simple Network Management Protocol, a set of protocols for 
managing complex networks.  The first versions of SNMP were developed in the 
early 80s. SNMP works by sending messages, called protocol data units (PDUs), 
to different parts of a network.  SNMP compliant devices, called agents, store data 
about themselves in Management Information Bases (MIBs) and return this data to 
the SNMP requesters.  SNMP 1 reports only whether a device is functioning 
properly.  The industry has attempted to define a new set of protocols called 
SNMP 2 that would provide additional information, but the standardization efforts 
have not been successful.  Instead, network managers have turned to a related 
technology called RMON that provides more detailed information about network 
usage.  
 
TCP/IP:  Abbreviation for Transmission Control Protocol/Internet Protocol, the 
suite of communications protocols used to connect hosts on the Internet.  TCP/IP 
uses several protocols, the two main ones being TCP and IP.  TCP/IP is built into 
the UNIX operating system and is used by the Internet, making it the de facto 
standard for transmitting data over networks.  Even network operating systems 
that have their own protocols, such as NetWare, also support TCP/IP. 
 
10BaseT:  One of several adaptations of the Ethernet (IEEE 802.3) standard for 
Local Area Networks (LANs).  The 10Base-T standard (also called Twisted Pair 
Ethernet) uses a twisted-pair cable with maximum lengths of 100 meters.  The 
cable is thinner and more flexible than the coaxial cable used for the 10Base-2 or 
10Base-5 standards.  Cables in the 10Base-T system connect with RJ-45 
connectors.  A star topology is common with 12 or more computers connected 
directly to a hub or concentrator.  The 10Base-T system operates at 10 Mbps and 
uses baseband transmission methods. 
 
Understanding IP Addressing:  Every computer that communicates over the 
Internet is assigned an IP address that uniquely identifies the device and 
distinguishes it from other computers on the Internet.  An IP address consists of 32 
bits, often shown as 4 octets of numbers from 0-255 represented in decimal form 
instead of binary form.  For example, the IP address 168.212.226.204 in binary 
form is 10101000.11010100.11100010.11001100.  
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But it is easier for us to remember decimals than it is to remember binary 
numbers, so we use decimals to represent the IP addresses when describing 
them.  However, the binary number is important because that will determine which 
class of network the IP address belongs to.  An IP address consists of two parts, 
one identifying the network and one identifying the node, or host.  The Class of the 
address determines which part belongs to the network address and which part 
belongs to the node address.  All nodes on a given network share the same 
network prefix but must have a unique host number.  

 

 
Class A Network:  Binary address start with 0, therefore the decimal number can 
be anywhere from 1 to 126.  The first 8 bits (the first octet) identify the network and 
the remaining 24 bits indicate the host within the network.  An example of a Class 
A IP address is 102.168.212.226, where "102" identifies the network and 
"168.212.226" identifies the host on that network.  

Class B Network:  Binary addresses start with 10, therefore the decimal number 
can be anywhere from 128 to 191.  (The number 127 is reserved for loopback and 
is used for internal testing on the local machine).  The first 16 bits (the first two 
octets) identify the network and the remaining 16 bits indicate the host within the 
network.  An example of a Class B IP address is 168.212.226.204 where 
"168.212" identifies the network and "226.204" identifies the host on that network.  
 
Class C Network:  Binary addresses start with 110, therefore the decimal number 
can be anywhere from 192 to 223.  The first 24 bits (the first three octets) identify 
the network and the remaining 8 bits indicate the host within the network.  An 
example of a Class C IP address is 200.168.212.226 where "200.168.212" 
identifies the network and "226" identifies the host on that network.  
 
Class D Network:  Binary addresses start with 1110, therefore the decimal number 
can be anywhere from 224 to 239.  Class D networks are used to support 
multicasting.  
 
Class E Network:  Binary addresses start with 1111, therefore the decimal number 
can be anywhere from 240 to 255.  Class E networks are used for 
experimentation.  They have never been documented or utilized in a standard 
way. 
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Electrical Schematic List Mini-Mate2 and DataMate 

 
191642: Prop Fan Condensing Module (Outdoor), 1 Phase 50/60 Hz 
191643: Prop Fan Condensing Module (Outdoor), 3 Phase 50/60 Hz 
191647: Prop Fan Air Cooled Condensing Unit 8 Ton, 3 Phase 50/60 Hz 
191648: 8 Ton Air/Water/Glycol/Glycool w/ Steam Humidifier w/ Electric Reheat   
191649: 8 Ton Air/Water/Glycol/Glycool w/ Steam Humidifier w/ SCR Reheat   
191650: 8 Ton Chilled Water w/ Steam Humidifier w/ Electric Reheat   
191651: 8 Ton Water/Glycol Cooled Condensing Unit   
191652: 8 Ton Air Cooled Condensing Unit   
192197: DataMate Piggyback Condenser Module Indoor, 1 Phase 60 Hz 
192200: MiniMate2 Single Point Power Kit 5 Ton, 3 Phase 50/60 Hz 
192201: 1 & 1 ½ Ton MiniMate2 Self Contained DX, 1 Phase 
192202: 1 & 1 ½ Ton MiniMate2 Self Contained DX, SCR Reheat, 1 Phase 
192203: 1 ½ Ton MiniMate2 Chilled Water, 1 Phase 
192204: 1 ½ Ton MiniMate2 Chilled Water, SCR Reheat, 1 Phase 
192205: 1 & 1 ½ Ton MiniMate2 DX Evaporator Unit, 1 Phase 
192206: 1 & 1 ½ Ton MiniMate2 DX Evaporator Unit, SCR Reheat, 1 Phase 
192207: 2 & 3 Ton MiniMate2 Chilled Water, 1 Phase 50/60 Hz 
192208: 2 & 3 Ton MiniMate2 DX Evaporator Unit, 1 Phase 50/60 Hz 
192209: 2 & 3 Ton MiniMate2 Chilled Water, 3 Phase 60 Hz 
192208: 2 & 3 Ton MiniMate2 DX Evaporator Unit, 1 Phase 50/60 Hz 
192211: 2 & 3 Ton MiniMate2 Chilled Water, SCR Reheat, 3 Phase 60 Hz 
192212: 2 & 3 Ton MiniMate2 DX Evaporator Unit, 3 Phase 60 Hz 
192213: 2 & 3 Ton MiniMate2 DX Evaporator Unit, SCR Reheat, 1 Phase 60 Hz 
192214: 2 & 3 Ton MiniMate2 DX Evaporator Unit, SCR Reheat, 3 Phase 60 Hz 
192216: 2 & 3 Ton Water/Glycol Cooled Condensing Unit, 3 Phase 50/60 Hz   
192218: 2 & 3 Ton Air Cooled Condensing Unit, 3 Phase 50/60 Hz   
192223: 5 Ton MiniMate2 DX Evaporator Unit, 3 Phase 50/60 Hz 
192224: 5 Ton MiniMate2 DX Evaporator Unit, SCR Reheat, 3 Phase 60 Hz 
192225: 5 Ton MiniMate2 Chilled Water, 3 Phase 50/60 Hz 
192226: 5 Ton MiniMate2 Chilled Water, SCR Reheat, 3 Phase 50/60 Hz 
192227: 5 Ton Water/Glycol Indoor Condensing Unit, 3 Phase 50/60 Hz   
192228: 5 Ton Air Cooled Indoor Condensing Unit, 3 Phase 50/60 Hz   
193262: 1.5, 2 & 3 Ton DataMate DX Evaporator or CW Unit, 1 Phase 50/60 Hz 
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How To Use The Schematics 
 
As you look at the outside edge of the electrical schematic (drawing), you will see 
the numbers 8 through 1 (reading left to right) across the top and bottom and the 
letters D through A (reading from top to bottom) along both the left and right edges 
of the schematic.  These numbers and letters are called locators, just like on a 
map.  By intersecting the number and letter into the drawing, you can locate the 
section of the schematic you need to reference. 
 

 

The next area of interest is the line numbers along both sides of the schematic.  
By using these line numbers and a straight edge, you can pinpoint a particular 
item in the located section.  Also, useful is the Nomenclature section along the 
right side of the schematic.  The nomenclature sections refers identifies the device 
by abbreviation and name and indicates on which line the device is found. 
 
If you look deep into the schematic, you can see that the transformer section is 
laid out in a ladder progression making it easy to follow-out each circuit.  You may 
wish to highlight each circuit with a marker making it easy to follow. 
 
The number indicators in the area to the right of the ladder circuit section are also 
important.  These are the contact locators for each relay or contactor shown on the 
drawing.  The number represents the line location of the contact(s) for the adjacent 
shown relay or contactor.  There are two types of line number indicators.  One is 
highlighted with a bar across the top of the number, this indicates a normally 
closed contact.  The other number shown without the bar indicates a normally 
open contact.  Remember that the drawing is shown in the non-powered (de-
energized) state. 
 
These drawings are the latest revisions at publication of this manual and are what 
Liebert calls Universal drawings.  Liebert has included numerous options on each 
one of these drawing to help in troubleshooting the system.  These drawings may 
or may not be on your particular unit. 
 
It is important to become familiar with legend, nomenclature and notes on each 
drawing.                     
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NOTES 
 

 




