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TECHNOTES

WARNINGS

To avoid electrical shock, which can cause severe personal injury or death, disconnect power to
refrigerator using power switch before servicing. Wires removed during disassembly must be
After servicing,

replaced on proper terminals to insure correct grounding and polarization.

AlLERT

reconnect power using power switch.
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VCC COMPRESSOR

DC Compressor —DO NOT CONNECT TO 120 VAC

GENERLL SPECIFICATIONS
Model VCEBELE3
Total Capacity 2880 ft.
Reftigerator Capicity 12 Beu. f1.
Freezer Capicity 0 Zeu. fi.
Ize Bucket Capicity 271 hs,
Electrical Requirements 1207 AC, 60Hz and 2.9 ARIPS
Refrigerant T ype HFC-134a
Crverall Width 480
Crrerall Depth withowt Handle
(Includes door extrasions) 24"
COrverall Height (rollers to top of air grille) | 83 3/4" to 84 1/4"




SPECIFICATIONS AND FEATURES

The VCC receives one of 3 signals from the adaptor board: OFF, E frequency, and H
frequency.
OFF STATE CRITERION

Thevcc control signal is oFr whenever the voltage drive to the compressor relay is off.
H (HIGH COOLING CAPACITY) STATE CRITERIA

The VCC control signal goes to the H frequency when any of the following conditions are
detected:

- The first compressor cycle after power restoration. The high capacity provides a faster
initial pull-down to control temperature.

* The compressor duty cycle exceeds DCHT, 90%. Once triggered, this mode persists until
the duty cycle drops below DCHX, 50%. A high external ambient increases the duty
cycle.

e Compressor operation for more than 3 hours. The longest normal run time at 90° F is 2.5
to 3 hours. A longer run time implies the user activated the maximum refrigerate or
maximum freeze mode or there is an unusual cooling load. The mode persists until the
duty cycle drops below DCHX.

E (EFFICIENT COOLING STATE CRITERION

The VCC control signal assumes the E state when none of the conditions above for the H state
arevalid.

RUN TIME HIGH TRIGGEERE (RETHT) = 120 MINUTES
DOTY CYCLE HIGH TRIGGER (DCHT) = 20 %4
DOTY CYCLE LOW TRIGSER (DCLT) = 50 %
EWERGY SPEED = 65.00 Hz 2 30 1950 rpn

HIGH S5PEED = 11467 Hz x 30 3440 rpm

BOARD COLOE = RED 353 REFRIGERATOR)

Note: Compressor Speed = Frequency x Motor Constant

VCC (DC) COMPRESSOR SPECIFICATIONS

Nomina BTU/HE 640 BT's 0l
BTU/MHE Range 401 - 1086 BT's Type ICIRL 10H
Hominal Watts 103 Watts FL Oz. 14.54 oz
Watt Range 75 - 207 Watts ce 430 cc
Frequency Hz Ilax allowable H20 content in

Energzy T5Hz +2.5% oil is 100 PP for odl charged

Pull Doty 114467 Hz cotupressors. it allowable
Frequency Range 53-150H= oil for pour outis 400cc or
Resistance (@77 F 1350z Fl Oz

Fun Windings 9240 +2.5% Variance ?Efﬂg“m Type Fl3da

Stat Windings 09340 + 2.5% Variance trverter Voltage 115V/60Hz

Compressor Voltate  230VDC 3 Phase

Lumps

Lock Rotor 3.3 atps

Full load 33 amps




R134a REFRIGERANT
SERVICE INFORMATION

This product uses R134a refrigerant. This refrigerant requires synthetic Ester Oil in the compressor. This cooling
system does not tol erate contamination from any of the following:

»  Other Refrigerants

* Moisture

»  Petroleum-based Lubricants
*  Silicone Lubricants

»  Cleaning Compounds

e Rust Inhibitors

e Leak Detection Dyes

e Any Other Type of Additive

As aresult the following precautions should be observed

*  Useequipment dedicated to R134a sealed system only.

» Do not leave a replacement compressor open to the atmosphere for more than 10 minutes.

»  Alwaysreplace thefilter-drier when performing any repairs on the sealed system.

» |If the rubber plugs on the service replacement compressor appear to have been tampered with or
removed, DO NOT USE THE COMPRESSOR. Get another one.

e Thefilter-drier MUST be cut from the sealed system. Never un-braze the filter-drier from system
tubing. Applying heat will drive moisture back into the sealed system.

HEALTH AND SAFETY HANDLING 134a

Allowable Overall Exposure Limit 1,000 ppm

Vapor Exposure to Skin No Effect

Liquid Exposure to Skin Can Cause Frosthite

Vapor Exposure to Eyes Very Slight Irritation

Liquid Exposure to Eyes Can Cause Frosthite

Above Minimum Exposure Limit Can Cause Asphyxiation.
Tachycardiaand Cardiac
arrhythmias.

Safety and Handling Wear appropriate Skin and

Eye protection. Use
adequate Ventilation.
Spill Management Remove or Extinguish Igni-
tion or Combustion Sources,
Evacuate or Ventilate Area.
Fire and Explosion Hazards May Decompose if contact
with Flames and Heating
elements. Container May
Explode IF Heated Due to
Pressure Rise. Combus-
ion Products are Toxic.

Storage Conditions The Procedures/Rules for
R12 also Apply to 134a.
Disposal Procedure Reclam




SAFETY PRECAUTIONS

FSCAUTION

TREAT LIQUID AND VAPORIZED REFRIGERANT WITH RESPECT. IN CASE OF ACCIDENTAL
RELEASE OF LARGE AMOUNTS OF REFRIGEANT:

Vapors from the refrigerant can reduce the oxygen available for breathing and cause suffocation.
Refrigerant decomposes rapidly and becomes toxic and corrosive when it reaches approximately 1100° F.

Refrigerant can cause skin irritation and frostbite. Always wear gloves and safety glasses or goggles
when working with liquid or vaporized refrigerant.

WHEN WORKING WITH REFRIGERANT, DO NOT:

*  Purposely release refrigerantsinto the environment.

* Inhalerefrigerant vapors

* Userefrigerant in aunventilated area

» Allow refrigerant to contact your skin, eyes or clothing.

FYWARNING|
SAFETY INFORMATION
If refrigerant comes in contact with eyes, flush with fresh water for at least 15 minutes.

If refrigerant comes in contact with exposed skin, flush with fresh water. begin with the water cold and
gradually increase the water temperature to warm the skin slowly.

If refrigerant vapor is inhaled, move to an area of fresh air immediately. If breathing has stopped, give
mouth-to-mouth artificial respiration. If available, give the victim oxygen. Avoid administering
stimulants. Do not give adrenaline (epinephrine). Call a physician immediately.




EQUIPMENT AND TOOLS

FNCAUTION

A separate set of hoses and hand valves must be maintained for use with sealed systems
with R134a refrigerant. Equipment used with CFC refrigerants will contaminate R134a

(HFC) sealed systems.

EQUIPMENT DESCRIPTION
Tank of Liquid Refrigerant — Care should be
taken to be sure the proper refrigerant is
available. (Fig. 1)

FNCAUTION

Handle the tank of liquid refrigerant

properly. The contents of the tank are under

pressure. Observe the following precautions and

DO NOT:

» Drop or handle the tank roughly

e Tamper with any installed safety relief valved

» Storethetank in direct sunlight or in adamp
location.

* Heat the tank above 125° F.

* Refill the tank

Empty tanks should be disposed of properly.

ILLUSTRATION

)
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REFRIGERANT
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Charging Scale - An éectronic or
computerized charting scale measures the
amount of liquid refrigerant charge that is
dispensed into a sealed system. (Fig. 2)

The amount of refrigerant dispensed into the
sealed system is indicated on a Liquid Crystal
Display (LCD). The LCD is cdibrated in .5
ounces or .01 gram increments or smaller. The
charging scae can be used to monitor the
amount of refrigerant necessary to back flush a
system.

Charging Hose Configuration — One hose 4 to
6 feet long should be attached to a pigtail
consisting of a ball type hand valve with a 45°
threaded fitting. A low-loss adapter should be
connected to the 45° threaded fitting. (Fig. 3)

Fig. 1




EQUIPMENT DESCRIPTION

Purging Hose Configuration — This arrangement of three
4 to 6' hoses with low-loss fittings and a ¥2" male flare
Tee fitting can be used to purge a sealed system for both
operating and non-operating compressor situations. No
hand valves are required. (Fig. 4)

Piercing Tool with Access Valve — These access valves
can be installed without the need for brazing and will
not remain on the system when repairs are completed.

(Fig. 5)

lnmunnnlﬂ)g

Process Tube Adaptor Kit — This kit allows the attachment of
hand valvesto various sizes of exposed tubing ends during back
flushing, charging, and/or evacuating a sealed system. (Fig. 6)

Bubble Solution or Electronic Leak Detector — Bubble
solution is the recommended means of checking for high-
side leaks after repairing a pressurized sedled system. (Fig. | semers
7) An electronic leak detector will also detect the presence |SeLETION)|
of any refrigerant escaping from the sealed system. (Fig. 8)

N
Fig. 7




EQUIPMENT DESCRIPTION

Swaging Kit — A swaging tool kit may be needed to
expand system tubing to fit replacement parts. (Fig. 19)

Heat Gun — A heat gun can be used to heat a non-operating

compressor or the evaporator during purge and the refrigerant tank to increase
charging pressure. Many heat guns have a stand that allows
continuous operation while other repairs are made. A heat gun rated a 1500
watts or greater is recommended. (Fig. 10)
Single MC-Size Fuel Tank of Acetylene with a Double Tip
Torch — The MC-size single fuel tank of acetylene gas is very
portable and easy to use. Two torches are acceptable for uses A
double-tip torch heats both sides of the joint at the same time and
isless likely to scorch the inside of the tubing; A single-tip Turbo-
brand torch equipped with a flame reflector will also heat both
sides of ajoint and provide a hotter flame. A striker is used to light
the torch. (Fig.11)

R

—

Fig. 11

15% Silver Brazing Alloy (Silfos) — Silfos can be used for al
copper to copper sealed system brazing. (Fig. 12) A 45 %
silver solder and flux must be used to braze copper to steel.
(Fig. 13)
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EQUIPMENT DESCRIPTION

Inspection Mirror, Tubing Cutter, Triangular Fileand Steel
Brush — The inspection mirror should be small enough to
inspect in tight spaces around joints. A mini-cutter will be
required to cut tubing in tight spaces where a standard cutter
will not turn. A triangular file will be needed to score capillary
tubing. A stedl brush will be required to clean brazed joints.
(Fig. 14)

Heat Trap Paste — Heat trap paste should be applied to the
tubing between the brazing site and the components or area that
be protected from high heat. (Fig. 15)

Refrigeration Sanding Cloth — Refrigeration sanding cloth will be ( 7 ' need to
clean all tubing ends and other component parts that will be brazed. ( Do Not Use
Oil Based Sanding Cloth such asEmery Cloth. (Fig. 16)

PINY
Tubing Bender — Used to form system tubing during repairs. (Fig. 17)

Fig. 17
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WARNING

A

To avoid electrical shock which can cause severe personal injury or death, disconnect
power to refrigerator using power switch before servicing. Wires removed during
disassembly must be replaced on proper terminals to insure correct earth ground and
polarization. After servicing, reconnect power using power switch.

Evacuation and Charging
CAUTION: To avoid risk of fire, sealed
refrigeration system must be air free. To

A reduce risk of air contamination, follow
evacuation procedures exactly.

NOTE: Before opening any refrigeration
system, EPA regulations require refrigerant in
system to be captured for safe disposal.

Proper evacuation of sealed refrigeration system
is an important service procedure. Usable life
and operational efficiency greatly depends upon
low completely air, moisture and other non-
condensables are evacuated from sealed system.

Air in sealed system causes high condensing
temperature and pressure, resulting in increased
power requirements and reduced performance.

Moisture in sealed system chemically reacts
with refrigerant and oil to form corrosive
hydrofluoric and hydrochloric acids. These
acids attack motor windings and parts, causing
premature breakdown.

Before opening system, evaporator coil must be
at ambient temperature to minimize moisture
infiltration into system.

Evacuation:
system:

1. Connect vacuum pump, vacuum tight
manifold set with high vacuum hoses,
thermocouple vacuum gauge and
charging cylinder as shown in
illustration. Evacuation should be done
through 1.D. opening of tubes not
through line piercing valve.

2. Connect low side line to compressor
process tube.

3. Connect high side line to drier/process
tube.

4. Evacuate both simultaneously. With
valve “C” and “F" closed, open all other
valves and start vacuum pump.

To evacuate sealed refrigeration

12

4 Way MManifold Gauges

Low Side Gauge High Side Gauge
Thermistor —l f

Vacuum guage &) D
m 5 SV rer Pracess Tuhe

Charging Hose

Compressor |
B/ +— Compressor
Process

Tuhbe

.6 cm Copper _p o)
Tubing

Vacuum Pump
6 cfin/ 10 cfm

Equipment Setup For Evacuation and Charging

5. After compound gauge (low side) drops
to approximately 29 inches gauge, open
vave “C" to vacuum thermocouple
gauge and take micron reading.

NOTE: A high vacuum pump can only produce

a good vacuum if oil in pump is not
contaminated.
6. Continue evacuating system until

vacuum gauge registers 200 microns.

7. At 200 microns, close vave “A” to
vacuum pump and allow micron reading
in system to balance. Micron lever will
rise.

* If in 2 minutes, micron level stabilizes at
400 microns or below, system is ready
to be charges.

* If micron level rises above 400 microns
and stabilizes, open vave “A” and
continue evacuating.

» If micron reading rises rapidly and does
not stahilize, aleak still existsin system.
Close valve “A” to vacuum pump an
vave “C’ to vacuum gauge. Invert
charging cylinder and open charging
cylinder valve “F’ to add partial charge
for leak checking. With leak detector,
check manifold connections and system
for leaks. after locating leak, capture
refrigerant, repair leak, and begin at step 1.



WARNING

A

To avoid electrical shock which can cause severe personal injury or death, disconnect
power to refrigerator using power switch before servicing. Wires removed during
disassembly must be replaced on proper terminals to insure correct earth ground and

polarization. After servicing, reconnect power using power switch.

Charging

NOTE: Do not use captured or recycled
refrigerant in Viking units. Captured or recycled
refrigerant voids any warranty.

NOTE: Charge system with exact amount of
refrigerant. See Technical Sheet or refer to unit
serial plate for correct refrigerant charge.
Inaccurately charged system will cause future
problems

NOTE: No Access Valves are to be left on the
system after repairs are made.

4 Way MManifold Gauges

Low Side Gauge High Side Gauge
Thermistor —L f

Vacuum guage &) D
E] £ 4J—Valve Drier { Process Tube

Charging Hose

Compressor [
B +— Compressor

Process
Tube

6 cm Copper —p g2
Tuhing

Vacuum Pump
6 efm /10 cfm

To charge system:

1. Close vaves “A” to vacuum pump and
“C" to vacuum gauge and “E” to low
side manifold gauge.

2. Set scale on dia-a-charge cylinder for
corresponding HFC134a  pressure
reading.
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3. Openvave“F" to charging cylinder and
let exact amount of refrigerant flow
from cylinder into system. Close valve.

Low side gauge pressure should rise
shortly after opening charging cylinder
vave as system pressure equalize
through capillary tube.

If pressure does not
restriction typically
capillary/drier braze joint.

equaize, a
exists at

4 If pressure equalizes, open valve “E” to
low side manifold gauge and pinch off
high side drier process tube.

5 Start compressor and draw remaining
refrigerant from charging hoses and
manifold into compressor through
compressor process tube.

6 To check high side, pinch-off drier
process tube. Close valve “D” to high
side gauge. If high side pressure rises,
repeat high side pinch-off and open
valve “D”. Repeat until high side pinch
off does not leak.

7 Pinch-off compressor process tube and
remove charging hose. Braze stub
closed while compressor is operating.

8 Disconnect power. Remove charging
hose and braze high side drier process
tube closed.

9 Recheck for refrigerant leaks.

Refrigerant Charge
Refrigerant charge in all capillary tube systems
is criticdl and exact amount is required for
proper performance. Factory charges are shown
on seria plate. Do not use refrigerant other than
shown on seria plate.




Keyboard Entry Tone

DISPLAY PANEL OPERATION

Indicates a pad was pressed, command read and accepted. Turn off entry tone
by pressing and holding Display On pad for 3 to 5 seconds.

DISPLAY ON Pad

1. Adctivates control panel. Control panel remains active at least 10
minutes.

2. Turnsoff Power Up Alarm (flashes lights), after power isfirst plugged in
or after power outage.

Note: All pads, except ALARM OFF, are inactive until DISPLAY ONis
pressed.

FRZ TEMP Pad Activates FREEZER temperature setting mode.
1. Freezer indicator light will glow. Freezer temperature setting will be
displayed. Factory settingis5.
2. Change freezer temperature setting by pressing HIGHER TEMP or
LOWER TEMP pad.
REF TEMP Pad Activates refrigerator temperature settings mode.

1. Refrigerator indicator light will glow. Refrigerator temperature setting
will be displayed. Factory setting is 5.

2. Change refrigerator temperature setting by pressing HHGHER TEMP or
LOWER TEMP pad.

HIGHER TEMP Pad

Raises temperature setting one bar at a time. If entry tone is on, tone will

sound at each bar level until upper level is reached.

1. Turn on temperature setting function of control panel by pressing
HIGHER TEMP pad.

2. Press and hold HIGHER TEMP pad to raise temperature setting at a

faster rate.
LOWER TEMP Pad Lowers temperature settings one bar at atime. If entry tone is on, tone will
sound at each bar level until bottom level is reached.
1. Turn on temperature setting function of control panel by pressing
LOWER TEMP pad.
2. Press and hold LOWER TEMP pad to lower temperature setting at a
faster rate.
MAX FRZ Pad Activates Maximum freezer mode, setting freezer temperature to coldest
setting. Current factory setting is 24 hours.
1. MAX FRZ indicator light will glow.
2. Toturnoff MAX FRZ, press MAX FRZ pad again
3. To adjust maximum freezer duration, refer to Program Mode B
functions.
MAX REF Pad Activates Maximum refrigerator mode, setting refrigerator to coldest setting.

Current factory setting is 10 hours.

1. MAX REFindicator light will glow.

2. Toturnoff MAX REF, press MAX REF pad again.

3. To adjust maximum refrigerator duration, refer to Program Mode B
functions. Factory settingis 5.

14




DISPLAY PANEL OPERATION (Continued)

ALARM OFF Pad Turns off alarm signals. See Alarms section to interpret alarm signals.
1. Press and hold ALARM OFF Pad for 3 seconds to deactivate Door Open
aarm. To reactivate Door Open alarm, press and hold ALARM OFF pad for

3 seconds.
2. If ALARM OFF pad is pressed and condition causing alarm is not corrected,
alarm will reset.
*Hidden Button* To Activate Program Mode.

1. Open refrigerator door.

2. PressDISPLAY ON Pad.

3. Press* pad.

4. Within 6 seconds press the following pads in this sequence: MAX REF,
MAX FRZ, MAX REF, MAX FRZ.

5. Tonewill sound 3 times and control will be in program mode A.
6. SeeProgram Mode section for description of functions available.
DISPLAY OFFPad 1. Deactivates control panel.

2. Deactivates temperature indication area of control panel.

FFRZ REF HIGH ol
TEMP TEMP TEMP pax  FRZ
COLDEST REF

N I OO0F OFER
TEMPERATURE
OISPLAY LIGHTS

Display Panel Keyboard

DISPLAT FRZ REF HIGHER: LowER Tl MAx [ ALARM DISFLAT
oM TERF TEMP TEMP TEMP QLN FEF FRZ OFF OFF

Electronic Functional Description

Power Disconnect Switch
Use power disconnect switch to disconnect power without unplugging refrigerator. Power disconnect
switch islocated behind air grille on top right side. Refrigerator is shipped with power disconnect switch
in the on position.

SHOWROOM
SWITCH —— % 2
Showroom Switch (Right sw.- run/Left sw.- showroom)

Showroom switch allows el ectronic controls and interior
lights to function independently of refrigeration system.
Showroom switch islocated behind air grille to right of
Control panel. Refrigerator is shipped with Showroom
switch in the unit run position. (Right position —run, left
position — showroom.)

15



Alarms

Power Up Alarm
After power is initially plugged in, after a power loss, or if power switch is turned off, al temperature
indicator lightswill flash until ALARM OFF or DISPLAY ON is pressed.

Door Open Alarm
Alarm tone sounds and indicator lights blink if either refrigerator or freezer door is open more than 3
minutes.

1 Turn off Door Open alarm by pressing ALARM OFF pad or by closing door.

2. Deactivate Door Open alarm by pressing DISPLAY ON pad and then press and hold ALARM
OFF pad for 3 seconds.

3. Door darm delay can be adjusted in Program Mode B.

High Temperature Alarm

When the controller detects critical temperature in either the refrigerator or freezer for a duration of 2
hours, an alarm will sound. A high temperature indicator light and a flashing freezer or refrigerator
indicator light will accompany the audible alarm. Alarm tone stopsif temperature falls again.

1 Press ALARM OFF pad to turn off alarm.
Thermistor Alarm

When the controller detects an open thermistor circuit, the Alarm sounds, freezer or refrigerator indicator
light will be displayed, and temperature indicators 4 through 7 will turn on in sequence.

1 Press ALARM OFF pad to turn off alarm.

2. Alarm will reset for normal operation. If condition has not been corrected, alarm will sound
again.

3. Refer to Temperature Control Operation Section and Electronic Testing Section.

16



Electronic Functional Description (con't)

Temperature Control Operation

For any temperature setting, outputs will be turned
offfon based on cut-in/cut-out temperature
determined by resistance levels of freezer and
refrigerator thermistors.

Refrigerator and Freezer Thermistor

Temp  Fesistance Temp  Fesistance
*F [ C] Ohms *F [ C] Ohms
-Z0[-29) 495600 36 (2] &ve10
-16[-26] 418200 3B (3 s2v40
-9 [-23) 354000 39 (4] Ta300
-E [-21] 300800 43 (8] 74100
-4 [-18) 2&E200 45 (7 MY
5 [-15) 218850 46 (8] GE450
10 [-12) 187470 43 (9] 62970
16 [-9] 161040 50 [10) &3870
19 [-¥] 138690 55 [13) B2290
25 [-4] 11870 E1 (18] 45900
30(-1] 103880 B4 (18] 40410
3z (0 AaFIzo TO[21] 36540
34 (1) 92850 77 [25) 30000

Astemperature decreases, resistance increases.
Astemperatureincreases, resistance decreases.

Open thermistor or thermistor circuit will result in
failure of refrigerator to cool.

Shorted thermistor will cause refrigerator to run 100
percent of time except for defrost cycle.

e Freezer temperature setting and thermistor value
will determine if compressor/condenser fan and
evaporator fan switches are open or closed.
Compressor/condenser fan switch must be open
for 6 minutes before switch can close again
(compressor dwell time).

» Refrigerator temperature setting and thermistor
value will determine if fresh food fan switch is
open or closed.

e Cut-out and cut-in temperature values must be
reached and maintained for 15 seconds before
output state will change (digital delay).
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» Refrigerator and freezer control calibration can
be adjusted in Program Mode B.

Factory set freezer and refrigerator settings

Frozen Food Fresh Food
Cut-Clut Cut-in Cu-Out Cut-in Lewel
*FE) "FI(C] *FIC) *FE)
+15 +1.5 +15 +15
-1070-23] 2[-17) 29(-2 ) M1
-8 [-22) 4[-18) 31[-0.6) 36(2.2)
B [-21) E[-14) 33(-0.6) 3833
B (-21) T(-14) 301 39039
-4 [-20] 20-13) /2] 4044
-3 -19) 3013 J6[ 2] 416
-2[-19) 10[-12) At 3 42 [5.5)
0[-12] 12(-11) 390 4 44 (B8
2[-17) 141-10] 1] 5] 46 (7.7
[ay Ref
-1070-23) 20-17
lax Frz
249(-2) 44 [EE)
Adaptive Defrost Operation
Defrost occurs after predetermined length of

compressor run hours. Compressor run time between

defrosts changes, or adapts, depending upon recent

history of defrost lengths (time it takes for defrost
terminator to open after defrost heater has been
turned on).

e Defrost terminator opens at 55° F (13° C) and
closesat 20° F (-7° C).

e Compressor run time between defrost (CRTD)
will be one of 3 values under normal operation:
CRTD 1 (8 hours) or CRTD 2 (12 hours) or
CRTD 3 (16 hours).

If defrost length is low (DT-LO defined as 21
minutes) indicating small frost load, CRTD for
next defrost cycle is advanced to next level.

If defrost length is high (DI-HI defined as 24
minutes) indicating large frost load, CRTD for
next defrost cycle islowered to next level.

If defrost length is between 21 and 24 minutes,
CRTD for next defrost cycle remains the same.

Initial value at power up CRTD 0is4 hours.



Electronic Functional Description (con't)

* Hidden Button Mode CRTD eguals 96 hours.
Hidden Button Mode CRTD is interrupted with
door openings. Defrost interval will revert back
to interval before Hidden Button Mode. Three
things must occur to reach Hidden Button Mode
CRTD:

1. Defrost interval must be CRTD 3 (16 hours).

2. Both refrigerator and freezer doors must
have remained closed since last defrost
cycle.

3. Defrost thermostat must have opened in less
than 21 minutes during last defrost cycle.

e Six minutes dwell time occurs after defrost
terminator opens before compressor and
condenser fan motor will operate. Ten minute
dwell time occurs after defrost terminator opens
before evaporator fan motor will operate. Dwell
time can be bypassed by disconnecting power to
the unit for 30 seconds.

e Conventional defrost can be selected in Program
Mode B.

PROGRAM MODE

Accessing Program M ode

Two programming modes are available. Mode A
alows

reading refrigerator and freezer thermistor

temperatures. Mode B is used for al odther

programmable functions.

1. Open refrigerator door.

2. PressDisplay On pad.

3. PressHidden Button pad.

4. Press the following sequence of pads within 6

seconds; Max Ref, Max Frz, Max Ref, Max frz.\

When access is granted, tone will sound three

times and control will be in Program Mode A.

unmarked indicator light will illuminate.

6. Toggle to Program Mode B be pressing Display
On pad. Unmarked indicator light is off.

o

EEPRM Updatein Control Memory

EEPRM is permanent programmable memory of the

control pane..

e Entry tone, door audio alarm and status are
stored in EEPRM after control panel is
deactivated.

* Information stored in EEPRM memory is not
affected by power loss.

Mode A Functions
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Reading Temperature Display

Temperature display will show thermistor
temperature in binary coded decimal format (BCD).
Indicator lights 1 through 4 represent the tens digit
with 1 being the most significant bit. Indicator lights
5 through 8 represent ones digit with 5 being the
most significant bit. Positive and negative are shown
be indicator light 9; light glows to show negative
value.

Add rogether all liv indicators

1 through 4 according to their
walues toabtain ten's column
digit. Example if 2 and 4 are it
thie kens column bokal 3 [2+1=3]

Indic:atar alue

LD [ —
— 2 0D

Add rogether all liv indicators 5
through 8 accornding to their
walues to get one's column
digit. Example if & and 7 are it
thie one column botal B [($=2=6).
The example temperature is
36* F. with coldest indicator
nok fiE,

[== R B = r I |
i ==

Coldest +
EX]

3 B Deqgree F

Freezer Thermistor Temperature

1. Choose freezer thermistor temperature display by
pressing Freezer Temp pad.

2. Freezer thermistor temperature displays.

Refrigerator Thermistor Temperature

1. Choose Refrigerator Thermistor temperature
display by pressing Ref Temp pad.

2. Refrigerator thermistor temperature displays.

M ode B Functions

Automatic Keyboard Functions

Activate and deactivate keyboard by toggling Display
Off pad. If high temperature indicator glows,
keyboard will disable after 10 minutes. If high
temperature indicator is off, keyboard is aways
enabled. DO NOT LEAVE KEYBOARD IN
ENABLED MODE AFTER PROGRAMMING IS
COMPLETE

Door Alarm Delay

1. Press Alarm Off pad. Door open indicator will
glow. One temperature indicator should glow
indicating present delay setting in minutes
(indicator 1 means 1 minute, 2 means 2 minutes,
etc.) Default delay is 3 minutes.

2. Press Higher Temp pad to decrease delay by 1
minute.

3. Press Lower Temp pad to increase delay by 1
minute.



Moaode A Functions (con’t)

Max Ref Run Time Duration

1. Press Max Ref pad. Max Ref light will glow.
One temperature indicator should glow
indicating present Max Ref run time duration in
2 hour increments (indicator 1 means 2 hours, 2
means 4 hours, etc.) Default delay is 10 hours.

2. Press Higher Temp pad to decrease Max Ref
duration by 2 hours.

3. Press Lower Temp pad to increase Max Ref
duration by 2 hours.

Max Frz Run Time Duration

1. Press Max Frz pad. Max Fra light will glow.
One temperature indicator should glow
indicating present Max Frz run time durationin 4
hours increments (indicator 1 means 4 hours, 2
means 8 hours, etc.) Default delay is 24 hours.

2. Press Higher Temp pad to decrease Max Frz
duration by 4 hours.

3. Press Lower Temp pad to increase Max Frz
duration by 4 hours.

Temperature Offset Calibration

Offset amount adjusts temperatures for refrigerator
cut-ins and cut-outs by the amount of offset. The
chart below shows the indicator and the amount of
offset from the factory default setting.

INOICATOR OFFSET
1 i
z +6
3 4
4 +2
1 a
[ -2
T -4
] -6
Coldest -8

»  Setting Refrigerator Temperature Offset
Press Ref Temp pad. Refrigerator indicator and
one indicator will glow. Press Higher Temp pad
to move offset to the next warmer setting. Press
Lower Temp pad to move offset to the next
colder setting. Factory default refrigerator offset
is—4.

e Setting Freezer Temperature Offset

Press Freezer Temp pad. Freezer temperature
indicator and one indicator will glow. Press
Higher Temp pad to move offset to the next
warmer setting. Press Lower Temp pad to move
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offset to the next colder setting. Factory default
freezer offset is 0.

Defrost M ode Selection

Toggle Hidden Button pad to select adaptive or
conventiona defrost mode. Hidden Button indicator
glows when adaptive defrost has been selected. If
Hidden Button indicator is off, conventional defrost
is selected. Conventional defrost uses 8 hour CRTD
value.

Forced Defrost

Defrost can be forced to start by pressing and holding
the Alarm Off pad for 3 seconds. Program changes
will be saved permanently in EEPROM and program
mode will exit to Run Mode.

Forced Pull Down

Compressor start can be forced by pressing and
holding Max Frz pad for 3 seconds. Program
changes will be saved permanently in EEPROM.
Compressor, evaporator fan and condenser fan will
come on.

Exiting Program M ode

Press Display On pad for 3 seconds to exit Program
Mode. Tone will sound three times. Changes made
in Program Mode will be permanently saved in
EEPROM.

Note: If no pad is pressed for 10 minutes, Program
Mode will be automatically exited. However, no
changes will be saved if Program Mode exits
automatically.

Electronic Testing Mode

Forced Defrost Start

1. PressDisplay On pad to activate control panel.

2. Simultaneoudy press and hold Max Ref and
Display Off pads for 3 seconds.

Forced Compressor Start

1. PressDisplay On pad to activate control panel.

2. Simultaneoudly press and hold Max Frz pad and
Display Off pad for 3 seconds.

Open Thermistor Detect

Alarm sounds and freezer or refrigerator indicator

light shows and temperature indicators 4 through 7

will turn on in sequence if either thermistor circuit

opens. Refer to Temperature Control Operation

Section and Electronic Testing Section.

1. PressAlarm Off pad to turn off alarm.

2. Alarm will reset for norma operation. If
condition has not been corrected, alarm will
sound again.



Low Voltage Board Check Points

WARNING
To avoid electrical shock which can cause severe personal injury or death, disconnect power
to refrigerator using power switch before servicing. Wires removed during disassembly must
be replaced on proper terminals to insure correct earth ground and polarization. After
servicing, reconnect power using power switch.

. o b= &
High Voltage Board Ingput
El0 to B9 Meutral {120WAC (L1) =ET|:- .:
T + Transfarmer
Meutral (L2) ——= M ]
[ 1 04
Defrost Heater ]++
"On" - BA to B9 Meutral {120V aC) E—-— TS L _—= R1
T Rt = ——=—]
Dff" - Ef to EF Mentral {0 VAC) :g-@- NER ﬁg—%—a 1
— - [ ——
Defrost Terrminator -DE. HUZEE WS
"Cloged" - E5 to E? Meuntral {120V ACY

U o7
"Open” - E5t0 E9 Meutral {0 VAC) —L..E. oﬂiﬂ 4—— Capacitor

Ig5 L_E3
Corapressor [ Condenser Fan hblotor |j @@0 £ CEE ;, | posver Sweitch
"On" E4 to ER Meutral { 120VAC) T e
"Off" E4 to EQ Meutral {0 WAC) |:||:|=a -
+ ik Q2
Esraporator Fan Iotor K1 [ L]
"COn" - E2 to B9 Heuntral {120VACT i 4

"Off 0Va *m W3 - ~+——Lowr Voltage Board Input
ST RS Hewml (1VAC) 2 R 3 W1 to D11 {-25VDC)

D2 Fan Crutput woltage from
High Voltage Board to Fresh Food
Fan or Condenser Evvaporator Fan 172 Pin Connector
“On" - E1 to Ground { -25YDC} —] | Filament Valtaze

"Off" - El to Ground {0¥DC} ——— Check Less than S¥DC

Compressor Besistor ——p R

"Closed" -11VDC R
"Opent 25 VDO R

Evwaporator Fan Resistor

Defrost Resistor "Closed" -11VDC

Ell "Open" -25WDC
"Closed" -11¥DC "Open® 25¥DC ) .
- [547— DC Fan "Cloged" _11VDC
w2 "Cpen  -25VDC
El — ] Cpen
o o | L-25vDC
) I )

—|ip L )
Filement Valtage —T 12 Pin Connector
Check Less than 3¥DC (From Low Valtage)
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High Voltage Board Check Points

WARNING

To avoid electrical shock which can cause severe personal injury or death, disconnect power
to refrigerator using power switch before servicing. Wires removed during disassembly must
be replaced on proper terminals to insure correct earth ground and polarization. After

Servicing, reconnect power using power switch.

Refrigeration and Defrost Component Checks Made at High Voltage Boar d

Low voltage board input

Compressor/condenser fan motor

Compressor/condenser fan motor
relay

Evaporator fan motor relay

Evaporator fan motor

Defrost heater

Defrost heater relay

Defrost terminator

DC fan output voltage from
high voltage board to fresh food fan
or condensate evaporator fan

DC fan input voltage

signal to high voltage board from

low voltage board for fresh food

fan and for condensate evaporator fan

W1to D11
E10 to E9 (Neutral) or ground

“ON” = E4 to E9 (Neutra) or ground
“OFF" = E4 to E9 (Neutral) or ground

“CLOSED” = R7 to ground
“OPEN”" = R7 to ground

“CLOSED” = R8 to ground
“OPEN”" = R8to ground

“ON” =E2 (Neutral) or ground
“OFF" = E2 (Neutral) or ground

“ON” = E6 to E9 (Neutral) or ground
“OFF" = E6to E9 (Neutral) or ground

“CLOSED” = R9 to ground
“ OPEN” = R9 to ground

“CLOSED” =E5 to E9 (Neutra) ground
“OPEN" = E5 to E9 (Neutral) or ground

“ON’ = E1to ground
“OFF" = Eltoground

“ON” =R10 to ground
“OFF" = R10 to ground

Filament voltage at pin 11 and 12 = lessthan 5VDC

approximately
approximately

approximately
approximately
approximately

approximately
approximately

approximately
approximately
approximately
approximately

approximately

approximately

approximately
approximately

-25VDC
120VAC

120VAC

-11vDC

-25VDC

-11vDC
-25VDC

120VAC
OVAC

120VAC
OVAC

-11vDC
-25VDC

120VAC
OVAC

-25VDC
ovDC

-11vDC
-25VDC

NOTE: DC voltages are read from side of resistor which is closest to the 12 pin connector.
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VARIABLE CAPACITY COMPRESSOR (VCC)

CONTROL UNIT
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The adapter board sends a frequency signal to the inverter. Typically the adapter board
will send a3mA current and 5VDC (sguare wave) signa. The frequency can be checked
with a Fluke meter that reads frequency. There is a self check provision on the adapter
board that occurs during the first 45 seconds after the refrigerator is powered up. If you
remove the frequency wire from the inverter (going to the control housing), you can
probe the pins with the Fluke meter. With the probes from the Fluke meter (making sure
the meter is in the frequency mode) on the pins from the adapter board wiring harness,
power up the refrigerator. The meter should see the two frequencies called out in the
Adapter board drawing. The frequencies will fluctuate every 15 seconds until the time
reaches 45 seconds (15, 30, 45 sec.) The frequencies are listed on the adaptor board
drawing and the compressor drawing. The adapter board sends two separate frequencies
depending on severa factors. At startup or after power restoration the adapter board
sends the inverter the high frequency signal until the first defrost. After the first defrost,
it sends the lower frequency signal. The adaptor board will also go into the higher
frequency under two other conditions, if the runtime (called the Runtime High Trigger)
reaches a specific time or if the duty cycle reaches a specific %. The adapter board will
resort back to the lower frequency in both cases when the Duty Cycle drops below a
specific %.
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Speed Control Interface

SPEED
1. Position: CONNFCIOR
OV (AC Hz) %
SIGNAL (AC Hz) 4
SPEED 2. Circuit:
CONNECTOR —— A |
| % |
COMMON extemna POy [ Ze |
L1 Voltage(Blue) COMMECTION — g | Eal
To High Voltage I AR
Board (Relay) | o ______d I
NEUTRAL it
CRO ($ I;J CHASSIS
3. The microcomputer will wait for
a speed information in order to
LiF start.

4. The speed signal wave form (continuous pulse train) shall be as follows:

oy

F[Hz]

5. The maximum and minimum rating for speed input signals are:

INPUT VOLTAGE SYMBOL Min Type Max Unit
HIGH Vhigh 45 5.0 55 \Y
LOW Viow -0.2 0 0.2 \
REVERSE VOLTAGE VR 6 \
ISOLATION VOLTAGE
(ACfor 1 min.) Viso 5 Vv
FORWARD CURRENT IF 3 5 10 mA
REVERSE CURRENT IR 10 MA

The pulse frequency (edge sensitive, duty cycle from 10 to 90% is OK) will determine the motor
speed as shown in the curve below:

6. Minimum speed 1600RPM -- Maximum speed 4500 RPM
7. If theinverter does not receive the speed signal for more than 33 shaft turns, the motor stops.

EFEED (RFLT
4 Example
e FREQUENCY Hz | SPEED REM
53 1600
Wi = 90 FHz) 23 2500
100 3000
- 117 3500
o 150 2500
>

- U rregrEnoyan 24



WARNING

To avoid electrical shock which can cause severe personal injury or death, disconnect power
to refrigerator using power switch before servicing. Wires removed during disassembly must
be replaced on proper terminals to insure correct earth ground and polarization. After

servicing, reconnect power using power switch.
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Freezer Compartment Theory of Operation

WARNING

To avoid electrical shock which can cause severe personal injury or death, disconnect power tg
refrigerator using power switch before servicing. Wires removed during disassembly must be replaced
on proper terminals to insure correct earth ground and polarization. After servicing, reconnect powe

using power switch.
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As a freezer thermistor warms, the resistance
decreases alowing low voltage signal to be sent
to eectronic control. Electronic control sends
two low voltage signals, one to the compressor
relay coil (C1) and one to the evaporator relay
coil (E1).

When both relay coils are energized and both
relay contacts are closed, high voltage circuits to
evaporator fan motor, compressor, and
compressor fan motors are complete. The
adaptor board then sends a 3mA, 5VDC square
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wave frequency to the inverter. This frequency
corresponds to a specified speed (rpm) in which
the compressor motor will run. The frequency
sent can be either the high speed frequency or
the energy speed frequency. These values are
indicated on page 5 in this document.

As thermistor cools during refrigeration cycle,
resistance through thermistor increases blocking
low voltage signal to electronic control
interrupting circuit.



Refrigeration Compartment Theory of Operation

WARNING

To avoid electrical shock which can cause severe personal injury or death, disconnect power tg
refrigerator using power switch before servicing. Wires removed during disassembly must be replaced
on proper terminals to insure correct earth ground and polarization. After servicing, reconnect powe

using power switch.
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If both freezer and fresh food thermistors
are warm, their resistance drop (see table
Refrigeration and Freezer Thermistor in
Temperature Control Section) and the
glectronic signals are sent to initiate
operation of the evaporator fan motor,
compressor, and condenser fan motor and
for operation of the fresh food fans. Once
the signal is sent for operation of the
compressor, the adapter board sends a 3mA,
5VDC square wave frequency signal to the
inverter in order to start the compressor
motor at the specified speed (See table on
page 5 in this document for appropriate
values).
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As the fresh food thermistor warms,
resistance decreases allowing low voltage
signa to be sent to the electronic control.
The electronic control sends a low voltage
signal to semiconductor switch for DC fresh
food fan to begin operating. The fresh food
fan then circulates freezer air into fresh food
compartment.

As the fresh food thermistor cools, the
resistance increases. The increased
resistance blocks low voltage signal to
electronic control, interrupting circuit to DC
fresh food fan.



Refrigeration and Freezer Compartment Theory of Operation

WARNING

To avoid electrical shock which can cause severe personal injury or death, disconnect power tg
refrigerator using power switch before servicing. Wires removed during disassembly must be replaced
on proper terminals to insure correct earth ground and polarization. After servicing, reconnect powe

using power switch.
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If both freezer and fresh food thermistors are
warm, their resistance drops (see table
Refrigerator and Freezer Thermistor in
Temperature Control Section) and the e ectronic
signals for compressor / condenser fan motor
operation and for operation of fresh food fan.
(See previous section on Freezer and
Refrigeration Compartment Theory of Operation
for adapter board control.)

After freezer thermistor cools sufficiently to
raise resistance and block the signal to the

gr] LEE D ADAPTOR (-

L
WOLTAGE
HARMESE

=
ES
>

electronic control, compressor / condenser fan
motor will shut off.

However, fresh food fan will continue to run
until fresh food thermistor cools and signal is
blocked to éectronic control.

If fresh food thermistor cools before freezer
thermistor, electronic control will interrupt
circuit to fresh food fan while evaporator fan
motor will continue to operate under control of
freezer-thermistor.
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Adaptive Defrost Theory of Operation

WARNING

To avoid electrical shock which can cause severe personal injury or death, disconnect power tg
refrigerator using power switch before servicing. Wires removed during disassembly must be replaced
on proper terminals to insure correct earth ground and polarization. After servicing, reconnect powe

using power switch.

IMPORTANT: when the showroom switch is OFF, the isolator sees line voltage which keeps the
electronic controller from signaling the evaporator fan motor or compressor relay coils and keeps the

fresh food fan off.
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After  designated

time,
refrigeration cycle is interrupted and electronic
control sends a low voltage signal to defrost
relay coil (def D1).

compressor  run

Powering the relay coil closes contact (D1)
completing high voltage circuit to defrost heater
through closed defrost terminator (closes at
15°F).

Isolator, which is part of high voltage PC board,
recognizes presence of line voltage to defrost
heater and sends low voltage signal to electronic
control.
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Electronic control keeps count of number of
minutes defrost terminator remains closed
(opens at 48°F).

Length of time defrost terminator is closed
determines if the next defrost cycle advances by
4 hours of compressor run, stays at the same
interval, or delays be 4 hours of compressor run.

If defrost terminator does not open before 29
minutes, defrost cycle is automaticaly
terminated by eectronic control and
refrigeration cycles will resume after 6 minutes
dwell time.



TERMINAL BOARD

The electrical diagram in figure 1 represents
the most typical connections with the use of
aterminal board.
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FIG. 1
STARTING PROCEDURES

Once all due electrical connections are made
and the compressor is properly assembled to
the refrigeration system, the compressor will
start if AC voltage is supplied to the
inverter. The following steps take part
during the start procedure:

a) After the connection to the supply
AC line (or switch on of thermostat)
the inverter will spend 6 seconds of
waiting time for the first try. The
inverter will also stand by for 6
seconds after each failed attempt (if
any).

b) After the 6 seconds delay, the
inverter will position the rotor.

c¢) Immediately after positioning the
rotor, the compressor will start and
accelerate to the pre-selected speed
entering the normal operation mode.
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d) In the occurance of a failed start, a
limit of 12 consecutive tries will be
made until the inverter will assume a
waiting condition depending on the
software version installed (this
situation may be encountered if there
is no equalized pressure between
suction and discharge sides in the
refrigerating system). The inverter
will also assume a waiting condition
if hardware defects are detected
before thefirst try.

e) If power is switched off during the
starting procedure, the inverter will
self reset when the power is
recovered.

f) A “watch dog” routine running at all
times will reset the inverter in case
strong line or control signd
disturbance occurs.

NORMAL OPERATION MODE

After a normal starting, the compressor will
run under the desired speed dictated by the
speed control signal input.

During this phase, the compressor speed will
be monitored for each shaft turn and
compared with the speed control signa
information. If the compression load is too
high for the selected speed, the compressor
motor will be adjusted to work under a
lower speed until the compressor is able to
maintain a constant speed. If the load is too
high so the compressor cannot be
maintained at the lowest possible speed,
then the compressor will be stopped.

At al times, a“watch dog” routine will reset
the inverter in case it stops working
properly. If power is switched off during
the operation, the inverter will self reset
when the power is recovered and begin a
new starting procedure.



INVERTER SHUTDOWN

The compressor may only be switched off by
cutting its power supply or by entering the due
speed control input.

If the compressor is make to stop due to power
supply switch off, then the inverter will self reset
when the power is recovered and begin a new
starting procedure.

If the inverter remains connected to AC line
while the compressor is stopped, a stand by
power consumption will be present in order to
maintain the inverter in operation.

PROTECTIONS

The VCC compressor is electronically protected
meaning that this function is performed by the
inverter circuit during its operation. The
compressor itself is not equipped with internal or
external  conventional overload protector
(bimetallic). The following are the main built in
protections and performed by the inverter.

a LOW OR NO VOLTAGE - If the AC
(supply) voltage drops below 85 VAC
(as a generd rule) the inverter will be
automatically reset.

b) “WATCH DOG” - A “watch dog’
routine running at all times will reset the
inverter in case strong line or control
signal disturbance occur. The “watch
dog” function provides a hardware
monitor over the software to avoid
losing the program. All the signals that
the microprocessor is receiving are
monitored.

¢) LOCKED ROTOR - In case therotor is
locked during the starting tria, the
current output to the compressor is
interrupted.  In the occurrence of a
falled start, a limit of 12 consecutive
tries will be made until the inverter will
assume a waiting condition depending
on the software version installed (this
situation may be encountered if there is
no equalized pressure between suction
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€)

f)

9)

and discharge sides in the refrigerating
system.

HARDWARE CHECK -During the
starting procedure and before applying
current to the compressor motor, all
power switches are checked for short
circuit. If a malfunction is detected, the
inverter will enter the waiting time
mode.

OVERCURRENT PROTECTION —
The inverter hardware is able to detect
and react when the current overcomes a
predefined limit of 3.3amps. In case the
input current limit is reached, the motor
current will be kept at this value.

OVERLOAD PROTECTION - If the
load on the shaft of the compressor is
increased for a given speed input, the
current will be increased until its limit
(3.3 A max) isreached. If the current is
aready at 3.3 Amps then the speed will
be decreased until constant speed is
achieved keeping the balance with the
shaft load. If the load continues to
increase the compressor will reduce its
speed until the lowest speed limit. If the
load is further increased then a stall
condition is reached.

In case the overload is kept for a long
time, the power stage of the inverter
may increase in temperature.  This
overheating is then sensed by a
temperature sensor installed on the
power switches heat sink that shuts
down the inverter when over the limit of
90° C.

SPEED PROTECTION - Two
operating limits are defined for the
compressor operation: Min speed 1600
rpm (53 Hz) and Max speed of 4500
rpm (150 Hz).

a. Minimum speed: if the speed
signal requires operation under
the speed limit than the
compressor will stop.



b) Maximum speed: if the speed
signa requires operation above
the speed Ilimit than the
compressor will be kept running
at the maximum speed.

h) SHORT CIRCUIT PROTECTON - In
case short circuits, a current
detection circuit will open the
power switches (cutting the

current) and avoiding further
damage to power devices or
compressor winding.
In case of a mgor falure in the
hardware (short circuit of two or
more power switches, a fuse will
brake the current supplied to the
inverter).

UNIT START-UP OPERATION

Trat
Power On

ADAPTER BOARD LOGIC FLOWCHART

NOBRMMAL OPERATION

¥

L dapter board
gends high
frecpuency signal.

Ldapter board
gends low

frequency signal

&

Unit State Frequency Sent
i) Hz

Bt Low Speed A5

High Speed 115

S5 Low Speed 5

High Speed 115
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Is cormpressor
runtirne = 180
mun. (for Bt
ot =240 ruin.
[for 5250

COpressor
duty cycle
=Q0%?

1

A dapter board
sends high

frecuency signal

T

duty cycle
=507




CONTROL BOARD OPERATION

Step L
Control Board sends
signal to start
cotpressor based
o resistanice of
freezer thertristor

Unit State Frequency Sent
() Hz (Mote 1)
See Adapter Adapter Board sends Bt Low Speed 63
Board La gic Input Dﬂl}.r fre uetcy s1gnal to High Sp&&d 115
Flowchart for p| inverter. Oulput to Sy Low Speed 75
determination of frverter = 5 VDC, -
innpat frequency 3ma, (X) Hz (Note 2) High 3peed 115
AC Voliage ¥
Tnput o Irverter sends signal to
115 VAC hverter compressor. Ouiput to
Input from * compressor + 115 VDC
Uit / or 230 VDC, (X) Hz
(TMote 3)
DC Voltage
Tnput to
Compressor

Dz

Compressot

Mote 1: Compressor speed (rprm) = (25 Hz *30

Mote2: The 5 VDO signal from the adapter board to the inverter iz the deiving potential for the frequency signal.
It iz not the voltage being sent to the compressor. The speed in which the compesszor nans is dependent
upon the frequency that iz sent from the adapter board.

Mote3: Embracoinverter uses a vollage doubler during speeds 2250 rpm to increase the effeciency at high
speeds. Ifthe voltage doubler is off, the inverter sends 115 VDO to the compressor, If the vlotage doubler
iz oty the itrverter sends 230 VDO to the compressor,
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TROUBLESHOOTING

Compressaor
disconnected
from itrvetter

Compressor Fails to
Start

Supply voltage
cotected to
wrofg terminals?

Ho AC supply
voltage or incotrect
supply voltage being
setrt to itrverter?

Iz frequency
wite ittpropetly
cotecte d?

Reconnect hermetic
terminals in compressot.

Cotrectly rewire voltage lines to inverter box Unit

wite) should be connected to terminal "' on the
itrvetter.

line voltage (blue wire) should be connected to terminal
"C" on the iverter. The unit neutral voltage (white

Werify by measuring ling voltage input to inverter
atyd werify 115 - 120 VAC input. Consult electrical
witig schematic to identify possible problems if
woltage iz not 115 - 120WAC,

Securely connect fregquency wite to
itrvetter andfor frmale plug in contral
housing,

Ho signal sput
or wTong gl
gt aeil from
adagibes Bod

Warfy 3ms, 1.5VE0 mprel from sdapher board. Vanfiy
froqueney tadng agreed with wret apeciftoations for kagh
and low frequency vahses, Check polanty of signal to
trustars prcpar warng of the feequency wire. [T polaiy s
inzorrect, cosrect orientation of redfilack wires o frequency
wire. If woltege or cumend reading is moomect, replace the
adaplar bosd

Compre ssor resistance shoald be 10 obons. Bl essarement is
temperatize dependenl, 2o look for conmstency balwasn
winding messaemenia

Feplacs comgrregacy i thens 18 an open cwrewl (0= 020, dead
shioet (0 okaws), or lesge vanations between the winding
resisiances. Relam defective compressor bo manufactures.

Codrguiiidod thaly b =
wadling mode after feded
&herl

¥

Crid
compeegior
steat?

Wt B memntes oF reset wvrerier by
discommecing it fiom AC voltage
AUHEIY

Swezhion &nd
discharge
pressue

1 qibadime 7

Allow system to egualze pressune
bedwrnen suction and dischargs

Problem
resobred.




Replace existing inverter
with new inverter

TROUBLESHOOTING (con’t)

Did
COMmpressoy
statt?

Compressor has locked rotor (due to
mechanical damage) or
demagnetized rotor

Problem tesolved, Eeturn
defective inverter to
matfacturer

Replace existing compressor
with new compressor and retest
for confirmation. Return
defective compressor to
manufacturer

Compressor Mot
Runinitg at Proper
Speed

Signal woltage
from adapter
board too low?

If woltage signal below

2VDC, replace adapter board
with new board. Retutn
defective board to manufacturer

Frequency sent
from adapter
board incorrect?,

Compressor being subjected to a
high comptression load(ie.
pressure differential between
suction and discharge too large )
Wetify by checking suction and
discharge pressures.
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If frequency reading from adapter board does not
agree with the unit specifications for high andfor
low frequency walues, replace adapter board.
Return defective board to manufacturer.

Find and correct restriction in the
sealed system




ICE MAKER

Operation

Thermostat closes when temperature reaches 17°
+ 3°F (-8.3° £ 1.5°C). Current flows through
thermostat to motor. See “lce Maker Wiring
Diagram”. Motor is linked with drive gear.
From module, there are copper contacts that ride
on copper strips on backside of drive gear. As
the drive gear rotates, contacts will make or
break a circuit (tract) to the copper strips to
operate ice maker.

All components can be tested without removing
ice maker or moving refrigerator away from
installation. Remove cover.

Test points are identified on module:
N = Neutra side of line
M = Motor connection
H = Heater connection
T = Thermostat connection
L =L1sdeof line
V = Water valve connection

5 =
| 7 "
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Specifications

Mold heater:
Thermostat:

185 watts, 264 ohms
Close1l7+ 3°F (-8+1° C)
(Bimetal) Opens32+3°F(0+1°C)
Water fill: 140 cc, 7.5 sec.

Motor cycle Stamped in circuit.

Plug in connectors

One revolution of blades takes
3 minutes plug stal time onice
(gject and water fill)

Testing Procedures

Verify ice maker has power, shut off arm is
down, and freezer is cold enough to close
bimetal thermostat.

. Test point L and N will verify 120 voltsto
ice maker module.

. Test point T and H will verify bimetal
thermostat is open or closed.

. Verify test probes go into test points Y2
inch (1.25 cm).

1.  Short T and H with a shunt (insulated 14
gauge wire with ends stripped back 5/8
inch (1.6 cm) to run motor. If motor runs.
Replace bimetal thermostat. If motor does
not run, replace module.

2. Leave jumper in for half of revolution.
Touch heater mold. If heater mold feels
warm, heater isworking properly

3. Remove jumper. Water valve will be
energized in last half of revolution if mold
heater has not failed.

Caution

To avoid ice maker damage do not short any
contacts together other than those specified.




| ce Maker
Module Ohmmeter Check
No power to Ice Maker and
Ejector Bladesin End of Cycle Position

[Test Pointg  Component Module Position Ohms
L-H Mold & Heater | Attached to Support | 264
L-M Motor Separated form Heater | 16,100

Module Voltage Checks with Meter or Test Light
Power to Ice Maker
Test Points | Component Line Voltage 0 Voalts
L-N Module Power On Power Off
T-H Bimetal Open Closed
L-H Hesater On Off
L-M Motor On Off
N-V Water Valve On Off

DISASSEMBLY PROCEDURES

Cover

1. Pull water adjustment knob forward.
2. Snap off cover.

WARNING: To avoid electrical shock which can
cause severe personal injury or death, disconnect
power to refrigerator using power switch before
servicing. Wires removed during disassembly
must be replaced on proper terminals to insure
correct earthing and polarization. After servicing,
reconnect power using power switch.

Adjustment
screw

Mold attachment screw
access pors
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Module, Motor, and Support Assembly

Shut - off arm

Adjustment
screw

Mold attachment screw
access pors

1. Loosen both screws in module access ports.
2. Disconnect shut-off arm.
3. Pull mold from support assembly.

Remove module only be removing 3 screws and
pulling module out of housing.

Shut-Off Arm

1. Pull shut-off arm out from white bushing.
2. Replace by pushing completely in.

3. Follow steps below.

1. Push arm into center
slot, in white bushing
with hottom ot

Wster adjustment
sCrewy
(=ome models)

2. Push arm through

fill cup flange hole
Arm should be past natch.
inside edge of

housing

Shut off arm
in dowwn position

Module and Heater Assembly

1. Remove module and support assembly.

2. Install module and support assembly on
replacement mold and heater assembly.

Fill Cup
1. Remove module and support assembly.
2. Remove gjector blades and shut-off arm.

3. Pull fill cup from mold.



lce Maker

Ejector Bladesor Stripper

1. Remove module and support assembly.

2. Install ¢gector blades, redigning
coupling with module cam.

“ Dn

Accessing Control Box

1. Remove motor and contact assembly from
control box be removing 3 screws.

2. Remove shut-off arm.

3. Pull free.

Mold and heater screw access pors

AC AUTION To avoid main assembly damage

do not rotate blades or drive gear

Switches will jam if turned counterclockwise
and gears will be destroyed if turned clockwise.
Advance ice maker into cycle be using ajumper
to bridge H to R. 1ce maker will not run if motor
is defective.  Shut-off arm must be in on
position.

There are several dotted shafts on motor
assembly board. Do not insert screwdriver and
attempt to turn shafts. Slots permit assembly
only.

There are non-repairable and non-replaceable
components in module. When diagnosing or
repairing ice maker, do not remove module
unless replacing module.
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GROUND (slightly longer
than ather 3 terminals
=0 that ground makes

Cam Follower

first and breaks last when
dizconnected or plugged in)

Wiater valve

energized Ejectar blade
7.5 seconds stop position
140 ce fil 1:30 position
11:00 postion

Start position:
thermostat clozes
motor on,

heater on

Ejectaor stall onice.
matar on (30 seconds
to 5 minutes) 4:00
posidtion

Thermostat
Opens in this/
range and

hester iz off E:00 position

Water Fill Valve

Turning water level adjustment screw will move
contact in relationship with contact ring
segment. This causes contact to vary time water
valve is energized. Contact ring is tapered at
end of fill time.

N\
4

-

}

» Turning screw clockwise decreases fill time.

» Turning screw counterclockwise increases fill
time.

» Y4turn equals 20 cc or 1.2 seconds.

* Full turn equals 40 cc or 2.4 seconds.



lce Maker

To avoid module damage do not rotate water
nCAUTMN adjustment serew more than one full turn in
either direction,

If water valve adjustment screw fall out, put
screw in hole and align as shown below.

I Y
[ioj \ﬁ; Water
. N adjustment

@ screw

ol

@ O
/%

~

8
=

When small hole is centered in large hole, water
fill adjustment is 7.5 seconds (normal fill time).

Water Praoblems

Poor water quality can cause ice maker to fail or
produce unacceptable cubes. Minera content or
sand can restrict screen in water fill valve or
particle of sand can keep valve from seating
properly.

If water valve does not close, the following
could occur

* noice production

» small or hollow ice cubes

» flooding of ice container

Install water filter to eliminate bad taste, odor,
and visible contaminates.

Mineral contact can cause lime build up in mold,
Wicking of water over mold and poor cube
release can occur. Silicone is applied at upper
edges around fill cup and stripper.

Temperature Problems

Freezer temperatures above normal 0° £ 2° F
(-18°+ 1°C) will dow down ice production.
Increase ice production by setting freezer to
colder setting. Thermostat cycling temperature
(1 revolution ice maker) is 17° + 3° F (-8° %

1°C). Ice will freeze when these temperatures
are achieved. Cycling time will be dower if
freezer temperature is not cold enough to achieve
mode temperatures easily.

Thermostat, mold heater, and wiring harness are
replaceable. Any other failure, including motor,
requires replacement of module assembly.
Replacement mold assembly comes with new mold
heater installed.

Thermostat
1. Remove control box from mold by removing
screws.

Screws

5 ®

@

2. Pull front of black housing free of mold.
Thermostat is on mold side.

Thermostat

Retaining clips

3. Grasp 1 thermostat clip and pull out.

4. Press in new thermostat. Verify pins are
properly indexed. Electrical assembly does
not need to be removed.

If replacing module, transfer clips to new
mold support. Use new therma bonding
material.

Wiring Harness
Remove wiring haness by pressing
retaining tab and pulling forward.




Ice Maker

ACAUTION

To avoid property damage, test for water leaks
after repair or replacement of water valve. Do
not overtighten connection to household water
supply.

Water Valve

Water valve has 1 solenoid. Valve has 80 mesh
screen water strainer.  When solenoid is
energized, the amount of water entering ice
maker mold is directly proportional to length of
time water valve switch is held closed by timing
cam. Inside valveisaflow washer which acts as
awater pressure regulator. Proper ice maker fill
is 140cc + 10cc at 7.5 seconds of water fill at an
inlet pressure ranging from 20 to 120 PSI (1.4 to
8.2 bar).

WireHarness

A non-resettable thermal fuse micro device 170°
F (78°C) is spliced into black wire of ice maker
wiring harness. EXxcessive heat can cause no ice
production. Replacing wiring harness will only
temporarily solve problem. Replace ice maker
thermostats.

Thermal
fuse
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