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NOTE: 
All CFM are shown at 0.5 in. WC external static pressure.These units have variable speed motors that automatically adjust to provide constant CFM from 0.0 
in. to 0.6 in. W.C. static pressure. From 0.6 in. to 1.0 in. static pressure, CFM is reduced by 2% per 0.1 in. increase in static. Operation on duct systems with 
greater than 1.0 in. W.C. external static pressure is not recommended.
At some settings, LOW COOL airflow may be lower that what is required to operate an airflow switch on certain models of electronic air cleaners. 
Consult the instructions for the electronic air cleaner for further details.

Section IX: Safety controls
Control circuit fuse
A 3-amp fuse is provided on the control circuit board to protect the 24-
volt transformer from overload caused by control circuit wiring errors.
This is an ATO 3, automotive type fuse and is located on the control
board.

Blower door safety switch
This unit is equipped with an electrical interlock switch mounted in the
burner compartment. This switch interrupts all power at the unit when
the panel covering the blower compartment is removed.
Electrical supply to this unit is dependent upon the panel that covers the
blower compartment being in place and properly positioned.

Rollout switch controls
These controls are mounted on the burner assembly. If the temperature
in the area surrounding burner exceeds its set point, the gas valve is
de-energized. The operation of this control indicates a malfunction in
the combustion air blower, heat exchanger or a blocked vent pipe con-
nection. Corrective action is required. These are manual reset controls
that must be reset before operation can continue.

Pressure controls
Pressure sensor (transducer) - This furnace is equipped with a pres-
sure sensor in the burner compartment near the combustion blower.
This sensor monitors combustion airflow through furnace and piping
systems. If any of the conditions listed below are detected by the pres-
sure sensor, the control board will prevent a hazardous condition from
occurring by speeding up the combustion blower motor in order to
maintain adequate combustion airflow. If the combustion blower is
already turning at full speed, the furnace control will then start reducing
the input to the furnace in order to maintain proper combustion with the
amount of combustion airflow available. If there is not enough combus-
tion air available to give proper combustion even at the minimum input
rate (35%), the control will close the gas valve and shut off the burners.
The sensor will detect the following conditions.
1. Blockage of vent piping or vent terminal
2. Failure of combustion air blower motor or blower wheel.
3. Blockage of combustion air piping or terminals.
Pressure switch - This furnace is equipped with a pressure switch
mounted on the draft inducer. This switch monitors the flow through the
vent system. The switch will close at the beginning of each cycle when
adequate combustion airflow is established. However, this switch may
be open under certain conditions when the burners are lit. The pres-
sure sensor is the primary flow sensor.
Condensate pressure switch - This furnace is equipped with a pres-
sure switch that will shut the furnace burners off if the condensate drain
line is blocked so that the water does not drain properly from the fur-
nace.

Table 17: Blower performance CFM - any position

High / Low Speed Cooling and Heat Pump CFM 
060B12 080B12 080C16 Jumper Settings

HIGH LOW HIGH LOW HIGH LOW COOL Jumper ADJ Jumper
1425 838 1228 834 1741 1049 H B
1087 714 1058 739 1505 916 MH B
1200 771 1143 781 1446 946 H A
996 658 952 686 1343 843 MH A

1075 703 1037 728 1402 858 H C
861 579 845 611 1255 799 ML B
895 590 866 622 1167 769 MH C
669 454 686 505 1005 666 L B
782 533 792 568 1108 710 ML A
613 421 632 473 916 593 L A
714 477 739 526 990 637 ML C
556 421 579 473 828 534 L C

100C16 100C20 120D20 Jumper Settings
HIGH LOW HIGH LOW HIGH LOW COOL Jumper ADJ Jumper
1757 1093 2105 1423 2176 1374 H B
1531 966 1724 1121 1733 1100 MH B
1474 995 1945 1282 1986 1248 H A
1376 896 1583 1021 1585 1016 MH A
1432 910 1744 1141 1775 1121 H C
1291 854 1543 961 1501 973 ML B
1206 825 1423 880 1374 910 MH C
1051 727 1302 800 1248 847 L B
1150 769 1423 840 1332 889 ML A
966 656 1182 700 1163 784 L A

1037 698 1242 760 1206 805 ML C
882 600 1081 599 1037 699 L C

 CAUTION
Main power to the unit must still be interrupted at the main power dis-
connect switch before any service or repair work is to be done to the
unit. Do not rely upon the interlock switch as a main power discon-
nect. Blower and burner must never be operated without the blower
panel in place.

!
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Limit controls
Limit switch - This furnace is equipped with a high temperature limit
control mounted to the left side of the furnace vestibule panel. This limit
switch will open and shut off gas to the burners if it detects excessive air
temperature in the furnace, which can be caused by any of the following
conditions:
1. Dirty filter
2. Failure of the circulating blower motor or wheel
3. Too many supply or return registers closed or blocked.
Temperature Sensor - This furnace is also equipped with a tempera-
ture sensor mounted to the vestibule panel, near the limit switch. This
sensor monitors the temperature of the air being supplied to the home.
If the sensor detects air temperature higher than normal, the furnace
control will speed up the circulating blower motor in order to try to
increase the amount of airflow being delivered, thereby reducing the air
temperature.

Section X: Normal operation and 
diagnostics
Normal operation sequence
The furnace control calculates the optimum firing rate each time the
wall thermostat R and W contacts close or open (at the beginning and
at the end of each call for heat) based on information from the thermo-
stat and past demand. UNLIKE CONVENTIONAL SYSTEMS, THE
WALL THERMOSTAT DOES NOT SIMPLY TURN THE FURNACE ON
AND OFF. THE FURNACE CONTROL CALCULATES THE DEMAND
AND MAY CONTINUE TO FIRE THE FURNACE DURING PORTIONS
OF THE THERMOSTAT “OFF” CYCLE. 
When the wall thermostat R and W contacts close, indicating a call for
heat, the following sequence occurs:
1. The inducer is energized and ramps up its speed until airflow is

proven by the pressure switch and by the pressure sensor on the
control board.

2. The hot surface ignitor is energized.
3. After a 17-20 second igniter heat-up, the gas valve opens and the

burners light.
4. When the control senses that flame is present, the circulating

blower starts at low speed.
5. The furnace fires at 70% of full rate for 30 s to 45 s, then drops to

the minimum (35%) firing rate.
6. The firing rate is automatically adjusted to meet demand, increasing

gradually to maximum (100%) firing rate if the thermostat is not sat-
isfied within a defined time.

7. When the thermostat R and W contacts open (thermostat is satis-
fied) the furnace control recalculates the demand and a new firing
rate. 
a. If demand exceeds the minimum firing rate, the burners will con-

tinue to fire at a recalculated reduced firing rate, decreasing if the
thermostat remains off for a defined time. 

b. If demand does not exceed the minimum firing rate, the burners
will shut off immediately. 

8. After the burners shut off, the circulating blower will continue to run
until the temperature sensor detects that the supply air temperature
has dropped to the desired level, which should take from 30 s to 90
s.

Troubleshooting
The following visual checks should be made before troubleshooting:
1. Check to see that the power to the furnace and the ignition control

module is ON.
2. The manual shut-off valves in the gas line to the furnace must be

open.
3. Make sure all wiring connections are secure.

4. Review the sequence of operation. Start the system by setting the
thermostat above the room temperature. Observe the system’s
response. Then use the troubleshooting section in this manual to
check the system’s operation.

Furnace control diagnostics
This furnace has built-in self-diagnostic capability. If a system problem
occurs, a flashing LED shows a fault code. The LED can flash red,
green or amber to indicate various conditions. The LED is located on
the furnace control board and can be seen through the clear view port
in the lower door of the furnace. To indicate an error condition, the LED
will turn on for 1/4 second and off for 1/4 second. The pattern will be
repeated the number of times equal to the flash code. For instance, a
“six flash code” will be indicated by the LED turning on and off six times.
There will be a two second off period between each set of flashes. The
flash codes and an indication of their likely causes are listed below:
STEADY OFF - No 24V power to board. Check the 24 volt control cir-
cuit fuse on the board. Check the circuit breaker or fuse on the 115 volt
supply power to the furnace. Check that the 24 volt transformer.
One Green Flash - Normal Operation with no call for heat.
Two Green Flashes - Indicator for “No error codes in memory”. See
Diagnostic Fault Code Storage and Retrieval section below.
Three Green Flashes - Indicator for “Error codes cleared from mem-
ory”. See Diagnostic Fault Code Storage and Retrieval section below.
Rapid Green Flash - Control is in “Factory Speed-up” mode. This
mode is used only during factory run-testing of the furnace. To stop this
mode, cycle power to the furnace off and then back on.
One Amber Flash - Normal operation with call for cooling.
Two Amber Flashes - Normal operation with call for heat.
Three Amber flashes - Normal operation, burner is on at end of heat-
ing cycle after wall thermostat has been satisfied.
Four Amber Flashes - Heating capacity is reduced due to restriction in
the circulating air system. Check for dirty filter or closed registers.
Five Amber Flashes - Heating capacity is reduced due to restriction in
the combustion air or vent system. Check for blocked vent/air pipe or
clogged condensate drain. Above 4,000 ft altitude, this may also indi-
cate automatic, normal derating for altitude. See page 7 for additional
high altitude information.
Six Amber Flashes - (Heat Pump applications only) Normal operation
with call for heat pump heating.
Rapid Amber Flash - Low flame sense current. Check for dirty or mis-
located flame sensor rod.
One Red Flash - Flame is present with no power being supplied to gas
valve. This can be caused by a gas valve that is slow to close or that
leaks gas through to the burners. 
Two Red Flashes - Pressure switch closed with inducer pressure
below pressure switch setpoint (switch is closed when it should be
open). Check pressure switch and pressure transducer.
Three Red Flashes - Pressure switch open with inducer pressure
above pressure switch setpoint (switch is open when it should be
closed). Check pressure switch and pressure transducer.
Four Red Flashes - High limit switch open or defective temperature
sensor or 24 volt fuse is open. This may be caused by a dirty air filter,
improperly sized duct system, faulty blower motor, restricted circulating
airflow an open fuse on the control board.

 WARNING
Never bypass any safety control to allow furnace operation. To
do so will allow furnace to operate under potentially hazardous
conditions.
Do not try to repair controls. Replace defective controls with
UPG Source 1 Parts.
Never adjust pressure switch to allow furnace operation.

!
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Five Red Flashes - Rollout switch or condensate pressure switch
open. Check the rollout switch(es) on the burner assembly. It is a man-
ual reset switch. To reset, push the small button in the center of the
switch. If it cannot be reset or if the switch trips again, contact a quali-
fied serviceman.
Six Red Flashes - Gas valve communication error. 
Seven Red Flashes - Lockout due to no ignition. The control will try
three times for ignition. If flame cannot be established in three tries, the
control will lockout for 1 h and then will try again to light. Check gas sup-
ply, ignitor, gas valve, flame sensor.
Eight Red Flashes - Lockout due to too many flame recycles. This
flash code occurs if flame is lost five times during a single heating cycle.
This could be caused by a faulty gas valve, low gas pressure, or dirty
flame sensor. The control will lock out for 1 h and then will try again.
Nine Red Flashes - Reversed line polarity or improper grounding.
Check polarity of the incoming power to the furnace. Check the ground-
ing of the furnace, including the transformer ground and the L1 and
neutral connections.
Ten Red Flashes - Gas valve circuit shorted. Check gas valve wiring. If
correct, replace gas valve.
Eleven Red Flashes - Main blower failure - This flash code occurs
when the main limit opens and fails to reclose within 5 min, indicating
that the blower motor or blower wheel has failed.
Twelve Red Flashes - ID plug is not present or not connected properly,
check for loose plug or loose wires in plug.
Steady On Red - Control fault has been detected or there is 115 volts
present without 24 volts. Check whether there is 24 volts and 115 volts
being supplied to the board. If not, correct the voltage problem. If there
is both 24 and 115 voltage to the board, replace the control board.

Diagnostic fault code storage and retrieval
The control in this furnace is equipped with memory that will store up to
five error codes to allow a service technician to diagnose problems
more easily. This memory will be retained even if power to the furnace
is lost. Only a qualified service technician should use this feature.
The control stores up to five separate error codes. If more than five
error codes have occurred since the last reset, only the five most recent
will be retained. The furnace control board has a button, labeled “LAST
ERROR” that is used to retrieve error codes. This function will only
work if there are no active thermostat signals. So any call for heating,
cooling or continuous fan must be terminated before attempting to
retrieve error codes.
To retrieve the error codes, push the LAST ERROR button. The LED on
the control will then flash the error codes that are in memory, starting
with the most recent. There will be a two-second pause between each
flash code. After the error codes have all been displayed, the LED will
resume the normal slow green flash after a five second pause. To
repeat the series of error codes, push the button again.
If there are no error codes in memory, the LED will flash two green
flashes. To clear the memory, push the LAST ERROR button and hold it
for more than 5 s. The LED will flash three green flashes when the
memory has been cleared, then will resume the normal slow green
flash after a five-second pause.

Section XI: Replacement parts list

IGNITION CONTROL FLAME SENSE LEVELS
Normal flame sense current is approximately

3.7 microamps DC (a)
Low flame signal warning starts at 1.5 microamps.

Low flame signal control lockout point is
0.1 microamps DC (a)

DESCRIPTION
MOTOR

MOTOR, DIRECT DRIVE BLOWER
BLOWER, COMBUSTION

ELECTRICAL
CAPACITOR, RUN 
SWITCH, LIMIT
CONTROL, FURNACE
IGNITER
SENSOR, FLAME
SWITCH, PRESSURE
SWITCH, DOOR
TRANSFORMER
VALVE, GAS
CONTROL, TEMPERATURE

AIR MOVING
HOUSING, BLOWER
WHEEL, BLOWER

FABRICATED PARTS
RESTRICTOR, COMBUSTION BLOWER
BURNER, MAIN GAS
BRACKET, IGNITER
SHELF, BLOWER
RAIL, BLOWER (2 Req’d)
BRACKET, BLOWER TRACK (2 Req’d)
HEAT EXCHANGER ASS’Y

FABRICATED PARTS - Continued
MANIFOLD, GAS
PAN, BOTTOM
PANEL, TOP
PANEL, DOOR (2 Req’d)
PANEL, BLOCKOFF

MISCELLANEOUS
ORIFICE, BURNER (Natural #45)
SIGHT GLASS, OVAL (2 Req’d)
GASKET, FOAM (Door) (1.5 ft req’d)
PAN, CONDENSATE
BRACKET, DOOR
HARNESS, WIRING
FERRULE (3 Req’d)
GROMMET (3 Req’d)
MOTOR MOUNT
TUBING, SILICON
HOSE, RAIN GUTTER
HOSE, CONDENSATE
PLUG, SEAL, 7/8 in.
PLUG, SEAL, 2-3/8 in.
PLUG, VENT PIPE
BAG, PARTS
KNOB, QUARTER TURN (4 Req’d)

DIAGRAM, WIRING
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Section XII: Replacement part contact information
This is a generic parts list. To request a complete parts list, see the contact information below:

• Visit our website at www.source1parts.com for the following information:
1. Search for a part or browse the catalog.
2. Find a dealer or distributor.
3. Customer Service contact information.

a. Click on the “Brand Links” button

b. Click on the “Customer Service” button
• You can contact us by mail. Just send a written request to:

Johnson Controls Ducted Systems
Consumer Relations

5005 York Drive
Norman, OK 73069

Third-Party Trademarks Notice: For information about third-party trademarks, refer to the relevant company websites.
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Section XIII: Wiring diagram

 Figure 43: Wiring diagram
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Wiring Diagram -97+%  Modulating Condensing Furnace with ECM Motor

Flashes

Diagnostic Fault Codes

Fault Condition
Power Off
Normal Operation
Factory speedup mode                  
Normal Operation with call for cooling
Low flame sense current   
Normal Operation with call for heat
Normal Operation, burner on at end of heat cycle
Reduced Airflow problem
High altitude installation OR vent, intake OR termination problem
Normal Operation with call for heat pump heating 
Control Failure                     
Flame present with gas off
Check pressure switch wiring
Vent, intake, or termination problem
Airflow problem OR open fuse
Flame Rollout
Check gas valve wiring
Failed to light burners
Loss of flame during call for heat
Hot/Neutral reversed OR poor ground/neutral
Gas valve shorted "ON"
Check blower motor/wiring                  
ID plug missing OR not connected properly 
 

None           
Slow  Green
Rapid Green                  
Slow  Amber
Rapid Amber   
2  Amber
3  Amber 
4  Amber
5  Amber  
6  Amber 
Steady Red                    
1  Redf
2  Red
3  Red
4  Red
5  Red
6  Red
7  Red
8  Red
9  Red            
10 Red
11 Red                  
12 Red 

SERVICING THIS UNIT
OPEN ALL DISCONNECTS BEFORE

CAUTION  PRECAUTION
OUVREZ LES DISJONCTEURS AVANT

DE PROCEDER AVEC LE SERVICE

5427814-UWD-C-0519

Fault Code Retrieval

Note to Servicers
Unlike conventional systems, the wall thermostat does not simply turn this furnace off and on. 
The furnace control calculates the demand and THE FURNACE BURNERS MAY CONTINUE TO
FIRE DURING PART OF THE THERMOSTAT "OFF" CYCLE.
Refer to the furnace instructions for further information.

To retrieve fault codes, push and release ERROR button on control board. The LED will flash the 
last five error codes, beginning with the most recent.  If there are no fault codes in memory, the LED 
will give two green flashes. To clear the fault code memory, push and hold the ERROR button for 
at least five seconds. The LED will give three green flashes when the memory has been cleared.

Notice - Only a qualified service technician should use this feature.
 
Fault code retrieval functions will work only if there are no active thermostat signals.

NOTES:
1. Si l'un des fils d'origine fourni avec ce four doit être remplacé, il doit être 
    remplacé avec le fil ayant un degré de température d'au moins
    221 degrés F (105 degrés C ). 
2. Seulement des matettes pour fil de cuivre.

NOTES:
1. If any of the original wire as supplied with the furnace must be replaced, 
    it must be replaced with wiring material having a temperature rating of 
    at least 221 degrees F (105 degrees C ).
2. Connectors suitable for copper conductors only.
 
 

DS -
LS -
ROS1 -
ROS2 -
PS1 -
PS2 - 
XFMR -
MOT -
IDM -

Legend
Door switch
Primary limit switch
Rollout switch
Rollout switch
Pressure switch
Condensate pressure switch
Transformer
Circulating motor
Inducer motor

DS -
LS -
ROS1 -
ROS2 -
PS1 - 
PS2 -
 
XFMR -
MOT -
IDM -

Legende
Commutateur de porte
Commutateur de limite
Commutateur de roulement
Commutateur de roulement
Commutateur de pression
Commutateur de pression,
condensation
Transformeur
Moteur soufflerie
D'induct moteur

MOT

Model Colors

60B12 BRN/YEL

80B12 RED/YEL

80C16 BLU/YEL

100C16 BLK/YEL

100C20 GRN/YEL

120D20 PUR/YEL
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Section XIV: Start-up sheet
33" 97% - 98% AFUE Modulating Gas Furnace Start Up Sheet 

 Proper furnace start up is critical to customer comfort and equipment longevity   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
 

Name Address

City State or Province Zip or Postal Code

Furnace Model Furnace Serial

Evaporator Coil Model Evaporator Coil Serial

Upflow Downflow Horizontal Left Horizontal Right

Unit is level

Venting system is the proper size, within the limitations of the chart in the installation 
instructions, properly connected to the furnace, and properly pitched

Condensate drain is connected

Filter Type

Intake Size

Exhaust Size

# of 90 Degree Ells # 0f 45 Degree Ells Length 

Length # 0f 45 Degree Ells# of 90 Degree Ells

Polarity is correct (black is L1 (hot), white is N (neutral) Ground wire is connected

Line voltage value to furnace (volts AC)

Low voltage value between "R" and "C" on furnace control board (volts AC)

Thermostat Type Other System Equipment and Accessories

Owner Information

Equipment Data

Furnace Configuration

Condensate Management

Venting

Electrical: Line Voltage 

Outdoor Unit Model Outdoor Unit Serial

Filter, Thermostat, Accessories

Filter Location(s)

Connections -- All Per Installation Instructions and Local Code
Gas piping is connected (including drip leg) Supply plenum and return air are connected 

Filter Size

Vent system is connected

Thermostat wiring is complete

Thermostat heat anticipator set to .1 (if present)Electrical: Low Voltage 

Technician Performing Start-Up Installing Contractor Name

Start-Up Date

Condensate tubing is correctly installed for the furnace position

Continued on next Page

Sidewall

Roof

Sidewall

Roof

Attic

Exhaust 
Termination

Intake 
Termination

Thermostat cycle rate set to 6 cycles/hour (if present)
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Other Jumpers 
De-humidistat 
Heat Pump 
Zone Control

Natural Gas LP Gas (Requires LP conversion kit)

LP Conversion Kit Installed By

Supply static after evaporator coil (in w.c.")

Return Static (in w.c.") before filter

Total External Static Pressure

Temperature Rise in Degrees F 

Installation debris disposed of and furnace area cleaned up?

Explain operation of system to equipment owner

Blower Speed Selected

Explain the importance of regular filter replacement and equipment maintenance 

Gas Side

Air Side: System External Static Pressure (Cooling Mode)

Owner Education

Additional Job Detail

Supply static before evaporator coil (in w.c.")

Calculated input in btuh - clock the gas meter (Nat Gas Only) 

Manifold Gas Pressure (in. w.c.") - furnace must be in TEST mode for setupInlet Gas Pressure (in. w.c.")

LP Gas Conversion Kit Part # Used

Burner flame inspected -- flames are blue and extending directly into the primary heat exchanger cells

Return Static (in w.c.") after filter (furnace side)

Air Side: Heating

Air Side: Cooling

Air Side: Continuous Fan

Clean Up

Give owner the owner's manual provided 

Gas Type

Explain thermostat use and programming (if applicable) to owner 

Cycle Test
Operate the furnace through several heating cycles from the thermostat, noting and correcting any problems

Operate the furnace through continuous fan cycles from the thermostat, noting and correcting any problems

Operate the furnace through cooling cycles (as applicable), noting and correcting any problems

H (High)MH (Med High) ML (Med Low)L (Low)

-10F+10FNOM

L (Low) M (Med) H (High)

YES NO

NOYES

NOYES

L (Low) ML (Med Low) MH (Med High) H (High)

ABC

ATR Setting

ADJUST Setting (ECM Models)

COOL Speed Selected

DELAY Setting (ECM Models)


