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Electrostatic Discharge (ESD)
Sensitive Electronics

ESD problems are present everywhere. ESD may damage or weaken
the electronic board. The new board may appear to work well after
repair is finished, but failure may occur at a later date due to ESD
stress.

• Use an anti-static wrist strap. Connect wrist strap to green ground
connection point or unpainted metal in the appliance

- OR -
Touch your finger repeatedly to a green ground connection point or
unpainted metal in the appliance.

• Before removing the part from its package, touch the anti-static
bag to a green ground connection point or unpainted metal in the
appliance.

• Avoid touching electronic parts or terminal contacts; handle
electronic board by edges only.

• When repackaging failed electronic board in anti-static bag,
observe above instructions.

WARNING
Electric Shock Hazard

Disconnect power before servicing.

Replace all parts and panels before operating.

Failure to do so can result in death or
electrical shock.

DENOTES ENERGY EFFICIENT COMPONENTS.
DO NOT SUBSTITUTE.
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DISHWASHER STRIP CIRCUITS

The following individual circuits are for use in diagnosis. Do not continue
with the diagnosis of the appliance if a fuse is blown, a circuit breaker is
tripped, or if there is less than a 120 volt power supply at the wall outlet.

• Unplug dishwasher or disconnect power.

• Perform resistance checks. To check resistance of a component,
disconnect harness leads first.

CIRCUITS DU LAVE-VAISSELLE

Les circuits individuels suivants sont utilisés aux fins de diagnostic. Ne pas poursuivre le diagnostic
de l’appareil si un fusible est grillé, un disjoncteur a sauté ou si la tension d’alimentation à la prise
murale est inférieure à 120 volts.

• Débrancher le lave-vaisselle ou déconnecter la source de courant électrique.

• Contrôler les valeurs de résistance. Pour mesurer la résistance d'un composant, débrancher
d'abord les conducteurs du câblage.

SPECIFICATIONS
Electrical Supply:
(Under load) 60 Hz, 120 VAC.

Supply Water Flow Rate:
To fill 1.9 lit ers (2 quar ts)
in 27 seconds, 120 psi
maximum, 20 psi minimum.

Supply Water Temperature:
49° C (120° F) (Before starting
a cycle, run water from sink
faucet until hot).

Water Charge:
6.8 liters (1.8 gallons) –
first fill (approx).

6.5 liters (1.7 gallons) –
all other fills.

Lower Spray Ar m Rotat ion:
25 to 40 rpm.

Upper Spray Arm Rotation:
25 to 35 rpm.

REPAIR KITS
Vinyl Touch-Up Kits:
675576 (Blue)
676453 (White)
676455 (Gray)

FICHE TECHNIQUE
Alimentation :
(Sous charge) 60 Hz, 120 V c.a.

Débit d’arrivée d’eau :
Pour remplir 1,9 litre (2 pintes)
en 27 secondes, 120 lb/po 2

maximum, 20 lb/po 2 minimum.

Température d’a rrivée d’eau :
49 C (120 F) (avant le début d’un
cycle, faire couler l’eau du robinet
jusqu’à ce qu’elle soit chaude).

Charge d’eau :
6,8 litres (1,8 gal) –
Premier remplissage (approx.).

6,5 litres (1,7 gal) –
remplissages suivants.

Rotation du bras gicleur
inférieur : 25 à 40 tr/mn.

Rotation du bras gicleur
supérieur : 25 à 35 tr/mn .

Trousses de retouche - vinyle :
675576 (bleu)
676453 (blanc)
676455 (gris)

AVERTISSEMENT
Risque de choc électrique

Déconnecter la source de courant électrique
avant l?entretien.

Replacer pièces et panneaux avant de faire
la remise en marche.

Le non-respect de ces instructions peut
causer un décès ou un choc électrique.

Circuits électroniques sensibles
aux décharges électrostatiques

Les problèmes de décharges électrostatiques sont présents
partout. Ces décharges peuvent endommager ou affaiblir
l’ensemble de commande électronique. Le nouvel ensemble de
commande peut sembler bien fonctionner après la réparation, mais
il peut se révéler défectueux par la suite, à cause de la contrainte
due aux décharges électrostatiques.

• Porter un bracelet antistatique. Relier le bracelet à la connexion
de masse verte ou à une partie métallique non peinte de la
machine

- OU -
Toucher plusieurs fois du doigt une connexion de masse verte ou
une partie métallique non peinte de la machine.

• Avant de sortir la pièce de son emballage, appliquer le sac
antistatique sur une connexion de masse verte ou une pièce
métallique non peinte de la machine.

• Éviter de toucher les pièces électroniques ou les contacts des
bornes; ne manipuler l’ensemble de commande électronique que
par ses bords.

• Quand on place l’ensemble de commande électronique
défect ueux dans le sac ant is tatique, respecter les instructions
ci-dessus.

FABRIQUÉ SOUS UN OU PLUSIEURS
DES BREVETS AMÉRICAINS SUIVANTS :
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D473,980

AUTRES BREVETS EN INSTANCE

FABRIQUÉ SOUS UN OU PLUSIEURS
DES BREVETS CANADIENS SUIVANTS :

1,288,668
2,001,663
2,017,386
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2,115,475
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INTRODUCTION
The goal of this Job Aid is to assist the IHSP, or IHSP trainer, in understanding the types of tech-
nical information that is contained in tech sheets.

This Job Aid will focus on the following portions of the tech sheet:

Esterline Charts
Logic Charts
Wiring Diagrams
-  Components
-  Symbols
-  Tracing
Strip Circuits
Component Testing
Diagnostic Charts

The exercises and questions will aid in reinforcing what has been learned.

•
•
•

•
•
•
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ESTERLINE CHARTS 
Chart 1

The first key to unlocking the mysteries of the 
Esterline chart is to understand what information 
is found on the chart. Some of the items on the 
charts are used by engineers and manufactur-
ing. 

The most important functions of the tech sheet 
will be covered to help the IHSP in trouble-
shooting. 

Fixitnow.com Samurai Appliance Repair Man
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Chart 2

Terminal Code Or Wire Color Code

Indicates the color of the wire that is 
connected to the timer and goes to the 
component that performs the function 
indicated.

A solid colored wire will be designated 
with a single or two letter code. 

For example:

V is a violet wire
GY is a gray wire

A wire may have a specific color with 
a “tracer” line on the wire. These will 
be designated by two sets of letters 
divided by a dash “ - ”. 

For example:

T – OR is a tan wire with an 
orange stripe.

•
•

•
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Chart 3

Timer Switch Function

This column indicates the function of 
the timer contact (switch). 

It may be written to describe the func-
tion that is performed when a particular 
contact is closed.

It may be used to describe the actual 
load that is used in conjunction with 
that particular timer contact.

Fixitnow.com Samurai Appliance Repair Man
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Chart  4

Timer Switch Numbers 

The numbers in this column indicate the 
timer contact. They correspond to the 
numbers on the wiring diagram. There 
is no sequence to these numbers.
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Chart  5

The diagram shows INTERVALS 0 – 32, and 
is interpreted as follows: 

The intervals on this diagram are each 
1 minute. 

Some diagrams may represent other 
increments of time (such as 90 or 120 
seconds). 

•

•

Use the legend on the tech sheet to 
determine the timing for the unit you are 
servicing.

Special timing intervals are used when 
a timer contact is closed or opened at 
a time other than the timing chart incre-
ment.

The “:10” (outlined on the enlarged lower 
chart) indicates a contact that closes 10 
seconds after the interval begins.

•

•

•
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Chart  6

This outlined portion of the chart indicates 
which EVENTS happen during a given time 
period. Multiple events may also take place 
over a given time period.

The enlarged chart below shows:

The “DRAIN HI” is a single event.

The “FABRIC DISP” event occurs dur-
ing the “RINSE” event creating a mul-
tiple event.

•

•
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Chart 7

The dial on the timer corresponds to the CYCLES on the Esterline chart.

ULTRA CLEAN PERMANENT PRESS WHITEST WHITES
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Chart 8
Locate the black line in the drain event, and 
look at the legend. Note that the timer contact 
number, function, and wire color are shown. 

The timer contact numbers will be used to 
close corresponding switches on the wiring 
diagram later. 

Use the Esterline chart to troubleshoot a spe-
cific problem within the machine. If a problem 
occurs, for example, during the drain cycle, 
look at the “event” that uses the drain. 

Following the drain event, look for which timer 
contacts are closed (the closed contacts are 
represented by the black event lines).

Fixitnow.com Samurai Appliance Repair Man
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LOGIC CHARTS

Chart 1
Logic charts are used to determine when switch 
contacts, other than the timer contacts, are 
closed. 

These are normally switches the consumer will 
select, such as water temperature and motor 
speed (wash, spin). 

Fixitnow.com Samurai Appliance Repair Man
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Chart 2
To determine the switches that will be closed, 
find the selection that has been chosen. The 
“Regular” and “WC” that are shown below, 
were selected on the washer console “fabric 
select” and “water temp” control.

Since a regular Fabric Selection is chosen, fol-
low the “REGULAR” row in the logic chart to a 
closed switch (designated by an “X”). 

Now follow the column with the “X” up, and 
find  the switch that is closed. In this case, the 
closed switches are S2, S4, S5, and S7. 

By doing the same with the other logic switch-
es, the other closed switches A, B, and P2 can 
also be found.

Fixitnow.com Samurai Appliance Repair Man
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TRACING DIAGRAMS
Diagram 1

Since the closed switches and timer contacts 
for a particular time are now known, this knowl-
edge can be applied to the wiring diagram.

First, close all the switches that are marked on 
the logic and Esterline charts. This will give a 
“moment in time” view of the active circuits. 
Also move the water level switches if the “mo-
ment in time” is happening when the tub is full 
of water.

TIMER

DRAIN

DRIVE
MOTOR

FAB

BL

L1 N

FILL

DET

R

W
WATER
LEVEL
SWITCH

WATER
VALVE

TSC

H

C
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Diagram 2

With all the switches closed on the wiring 
diagram, now trace the active motor circuits 
at startup. 

Active circuits are always traced from source  
(L1) to source (N).

DRAIN

TIMER

DRIVE
MOTOR

L1 N

BL
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Diagram 3

This is the active circuit of the drive motor at full speed.

DRAIN

BL

TIMER

DRIVE
MOTOR

L1 N
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COMPONENT TESTING

Many tech sheets will have sections describing 
in detail how to test individual components. 

The examples below show how to test the 
components in a microwave oven.

Magnetron 1. Unplug microwave oven or 
disconnect power.

2. Remove wire leads. Check that the 
seal is in good condition.

3. Measure resistance (ohmmeter 
scale: Rx1):

4. Measure resistance (ohmmeter 
scale: Rx1k):

Filament terminal
Normal: Less than 1 ohm

Filament to chassis
Normal: Infinite

H.V. Capacitor 1. Unplug microwave oven or 
disconnect power.

2. Discharge capacitor.
3. Remove wire leads.
4. Measure resistance (ohmmeter 

scale: Rx1k):
Terminal to terminal

Normal: Momentarily indicates 
several ohms, gradually returns to 
Infinite

Terminal to case
Normal: Infinite

H.V. Diode
Some inexpensive meters may 
indicate infinite resistance in both 
directions.

1. Unplug microwave oven or 
disconnect power.

2. Measure continuity (ohmmeter 
scale: RX1k): 

3. Measure continuity (ohmmeter 
scale: Rx1k):

Forward
Normal: Continuity
Abnormal: Infinite

Reverse
Normal: Infinite
Abnormal: Continuity

L.V. Light Transformer 1. Unplug microwave oven or 
disconnect power.

2. Remove wire leads.
3. Measure resistance (ohmmeter 

scale: Rx1):
Primary winding

45 ohms (approximate)
Secondary winding

0.6 ohm (approximate)

Cooling Fan Motor 1. Unplug microwave oven or 
disconnect power.

2. Remove wire leads.
3. Measure resistance (ohmmeter 

scale: Rx1):
Normal: 10 ohms (approximate) 
Abnormal: Infinite

Turntable Motor/Stirrer Motor 1. Unplug microwave oven or 
disconnect power.

2. Remove wire leads.
3. Measure resistance (ohmmeter 

scale: Rx1k):
Turntable Motor

Normal: 2,450 ohms (approximate)
Abnormal: Infinite

Stirrer Motor
Normal: 3.3k-4.2k ohms 
(approximate)
Abnormal: Infinite

Components Test Results

Digital
MeterCOM
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ELECTRONIC CONTROLS

Esterline charts are only for electro-mechanical 
timers, not electronic controls. There is no easy 
way to create a timing chart for an electronic 
controlled unit. 

In order to properly troubleshoot either type of 
unit, the technician will need to:

Use the tech sheet 
Understand the machine’s operation
Know the user’s input to the machine
Properly use the diagnostics cycle
Understand  and use strip circuits 

•
•
•
•
•

The technician will need to determine whether 
the problem is:

Mechanical
Electrical
Consumer-related

To troubleshoot electronic controls, it is often 
necessary to rule out everything else in the 
circuit before replacing the control.

Future innovations are the standardization of 
the electronic controls. The diagnostics mode 
will be accessed the same no matter what ap-
pliance you are servicing. 

•
•
•
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SAMPLE EXERCISE

EXAMPLE 

A dishwasher’s detergent dispenser door is not 
opening properly. Use the diagnostics mode to 
test the dispenser circuit. 

The first step will be to enter the diagnostics 
cycle by following the tech sheet instructions.

USING THE SERVICE
DIAGNOSTICS CYCLE CHART
To start the Service Diagnostics Cycle, press the 
following keys, in order, in less than 6 seconds, 
while in standby: Heated Dry, Normal, Heated 
Dry, Normal.

To rapid advance one interval at a time, press the 
Start key, noting that unlike standard cycles, the 
diagnostics cycle automatically resumes after 
door openings, and does not require pressing 
Start to resume.

Continued on the next page.
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Understanding of the diagnostics 
cycle chart is very important. The 
timing for when the loads are 
energized and for how long are 
especially important.

Note that the lights will toggle to 
help aid the technician in deter-
mining what part of the diagnostics 
cycle the machine is in. It will also 
show when the load is active.

Find the dark area in the dis-
penser row, and follow column 
up to determine the timing length 
and interval.

The interval at the top of the chart 
shows when to expect the dis-
penser load to be activated.

The interval time will show how 
long the load will be energized. 

If the load (dispenser) does not 
open during the proper time in 
diagnostics, proceed to the strip 
circuit.

INTERVAL 18 17 16 15 13

CYCLE LED's
POTS & PANS
NORMAL
SMART WASH
CHINA
FAST WASH
RINSE ONLY
CANCEL DRAIN

OPTION LED's

HI TEMP OPTION
TURBO WASH OPTION
SOAK OPTION
DRY OPTION
SANI RINSE OPTION
DELAY - 2 HR
DELAY - 4 HR
DELAY - 6 HR
DELAY

CYCLE PROG/STATUS LED's

START/RESUME
LOCKOUT

WASHING
CIRC
RINSING
DRYING
RUNNING

SOAKING/SENSING NOTE 5
ADD-A-DISH

SANITIZED NOTE 4
NOTE 4

NUMERIC DISPLAY NOTES 2, 3

INTERVAL TIME (min:sec)
TOTAL TIME: 16:15

SOIL SENSOR CHECKS

SOIL SENSING / APF ENABLED
INTERVALS (Max # of APF
Purges allowed shown)
(Min. of 60 sec. between purges)

NOTE 5

VERIFY PRESSURE SWITCH IS
WORKING/PRESENT SHOULD
CLOSE DURING START OF DRAIN

LOADS
VENT

FILL (APF purges are allowed in APF
Enabled Intervals;  APF Purge = 5 sec.
Fill & Drain, then 5 sec. Fill)

WASH MOTOR
DETERGENT / RINSE AID DISPENSER
TURBO WASH WAX MOTOR

DRAIN MOTOR (APF purges are
allowed in APF Enabled Intervals;
APF Purge = 5 sec. Fill & Drain,
then 5 sec. Fill )

HEATER

(software identification in intervals
17 and 18, see Note 3)

CLEAN

19 14 12 11 10 9 8 7 6 5 4 3 2 1

“d1” 16 15 1388 14 12 11 10 9 8 7 6 5 4 3 2 1“10”

60:0
20:0
20:0

55:0

50:0
04:0
50:0

54:0
00:2
51:0

00:3

51:0

00:2

00:2

00:2
00:1

00:1
00:1

00:3

max 2

APF

APF

332 4 5 5

NOTES

S
T
A
N
D
B
Y

A
T
T
E
N
T
E

S
T
A
N
D
B
Y

A
T
T
E
N
T
E

S
T
A
N
D
B
Y

A
T
T
E
N
T
E

SERVICE DIAGNOSTICS CYCLE
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STRIP CIRCUITS
It is necessary to eliminate all loads and 
switches before replacing electronic controls. 
Utilizing strip circuits, such as the one shown 
below, helps to identify and test the individual 
loads and switches that are involved with the 
dispenser circuit. The strip circuit helps to elimi-

Replace the electronic control only when 
necessary. The key to locating the trouble is 
to follow the instructions shown on the tech 
sheet, and to use the information to help solve 
the problem.

DISPENSER (DETERGENT & RINSE AID)

BK BK-W T
P10 P2-4 P7P8

L1

K3 RELAY

ELECTRONIC CONTROL
Q2 TRIAC

BU-BK

ELECTRONIC CONTROL
DISPENSER
280–340

LBU
N.O.

W

N

DOOR
SWITCH

THERMAL FUSE
(TCO)
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PRACTICE EXERCISES

Exercise 1
Find the timer contacts that will be closed during the “Knits, Hot Fill” cycle. The tub  is empty. 
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Exercise 2

Close the proper switches and trace the active circuits.
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Exercise 3

Find the closed contacts during the Permanent Press agitate event.
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Exercise 4

Find the closed contacts during the Permanent Press agitate event.  Close the switches for deli-
cate, extra rinse, cold wash and cold rinse, then trace the active circuits.
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ADDITIONAL DIAGRAM/CHART
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PRODUCT SPECIFICATIONS 
AND 

WARRANTY INFORMATION SOURCES

IN THE UNITED STATES:

FOR PRODUCT SPECIFICATIONS AND WARANTY INFORMATION CALL:

FOR TECHNICAL ASSISTANCE WHILE AT THE CUSTOMER’S HOME CALL:

THE TECHNICAL ASSISTANCE LINE: 1-800-253-2870

HAVE YOUR STORE NUMBER READY TO IDENTIFY YOU AS AN
AUTHORIZED SERVICER

IN CANADA:

FOR PRODUCT SPECIFICATIONS AND WARRANTY INFORMATION CALL:

         1-800-461-5681

FOR TECHNICAL ASSISTANCE WHILE AT THE CUSTOMER’S HOME CALL:

THE TECHNICAL ASSISTANCE LINE: 1-800-488-4791

HAVE YOUR STORE NUMBER READY TO IDENTIFY YOU AS AN              
AUTHORIZED SERVICER

FOR WHIRLPOOL PRODUCTS: 1-800-253-1301
FOR KITCHENAID PRODUCTS:  1-800-422-1230
FOR ROPER PRODUCTS:  1-800-447-6737

FOR LITERATURE ORDERS: 

 PHONE: 1-800-851-4605

FOR TECHNICAL INFORMATION AND SERVICE POINTERS: 

 www.servicematters.com
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