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WARNING
THE ECP 3100 SERIES PROJECTOR GENERATES AND MAY RADIATE RADIO FREQUENCY ENERGY. IF NOT INSTALLED AND USED IN
ACCORDANCE WITH THE OWNERS MANUAL, IT MAY CAUSE INTERFERENCE WITH RADIO COMMUNICATIONS.
THE ECP 3100 SERIES PROJECTOR IS TESTED TO AND COMPLIES WITH THE LIMITS FOR CLASS A COMPUTING DEVICE PURSUANT TO
SUBPART J OF PART 15 OF FCC RULES, WHICH ARE DESIGNED TO PROVIDE REASONABLE PROTECTION AGAINST RADIO INTERFERENCE
IN A COMMERCIAL ENVIRONMENT. WHEN THE ECP 3100 SERIES PROJECTOR IS OPERATED IN A RESIDENTIAL AREA IT MAY CAUSE RADIO

INTERFERENCE. IN SUCH A CASE THE USER WILL BE REQUIRED, AT HIS OWN EXPENSE, TO TAKE MEASURES REQUIRED TO CORRECT
THE INTERFERENCE.

NOTICE
THIS DIGITAL APPARATUS IS TESTED TO AND COMPLIES WITH THE LIMITS FOR A CLASS A DIGITAL APPARATUS PURSUANT TO THE

CANADIAN DEPARTMENT OF COMMUNICATIONS RADIO INTERFERENCE REGULATIONS. THE REGULATIONS ARE DESIGNED TO PROVIDE
REASONABLE PROTECTION AGAINST SUCH INTERFERENCE FROM DEVICES OPERATED IN A COMMERCIAL ENVIRONMENT.

AVIS
CET APPAREIL A AFFICHAGE NUMERIQUE A ETE CONTROLE. IL EST CONFORME AUX LIMITES DES REGLEMENTS DE LA CLASSE A
DAPPAREILS A AFFICHAGE NUMERIQUE ETABLIS PAR LE MINISTERE DES COMMUNICATIONS DU CANADA EN CE QUI CONCERNE LES

NTERFERENCES RADIO. CES REGLEMENTS ONT ETE MIS EN PLACE POUR ASSURER UNE PROTECTION RAISONNABLE CONTRE LES
INTERFERENCES PRODUITS PAR DES APPAREILS UTILISES DANS UN ENVIRONNEMENT COMMERCIAL.

WARNING

TO PREVENT FIRE OR ELECTRICAL SHOCK, DO NOT EXPOSE THIS EQUIPMENT TO RAIN OR MOISTURE. DO NOT USE THE POWER CORD
WITH EXTENSION CORDS, RECEPTACLES OR OTHER OUTLETS WHICH DO NOT HAVE A GROUND CONNECTION.

. WARNING: TO MAINTAIN FCC AND DOC REQUIREMENTS, USE THE 38-800615-71 CABLE FOR 15 KHZ TO 36 KHZ SIGNALS.

WARNING: TO MAINTAIN FCC AND DOC REQUIREMENTS, USE THE 38-800632-71 CABLE FOR 15 KHZ TO 80 KHZ SIGNALS.

WARNING: DO NOT LIFT THE PROJECTOR BY THE TOP COVER.

WARNING: MAKE SURE THE LINE VOLTAGE IS PROPERLY SELECTED BEFORE CONNECTING THE POWER CORD.

CAUTION: DO NOT BLOCK AIR FLOW AROUND THE PROJECTOR. IF THE PROJECTOR IS MOUNTED ON OTHER THAN AN
ELECTROHOME CART, MAKE SURE THERE IS AT LEAST % INCH (1.25 cm) CLEARANCE BETWEEN THE BOTTOM OF THE
PROJECTOR AND THE MOUNTING SURFACE.

CAUTION: KEEP OUT OF DIRECT SUNLIGHT. PROLONGED EXPOSURE TO SUNLIGHT MAY CAUSE PERMANENT DAMAGE.

CAUTION: ACRYLICLENS. NEVER TOUCH THE LENS WITH FINGERS. CLEAN ONLY WHEN ABSOLUTELY NECESSARY. MOISTEN A SOFT
FACIAL TISSUE WITH NON-ABRASIVE WINDOW CLEANER AND RUB VERY GENTLY IN A CIRCULAR MOTION.

- CAUTION: IF SHIPPED IN COLD WEATHER, UNPACK THE PROJECTOR AND ALLOW T TO SIT AT ROOM TEMPERATURE FOR ONE HOUR
BEFORE OPERATING. FAILURE TO DO SO MAY RESULT IN CRT BREAKAGE.

CAUTION: RETAIN AND USE THE ORIGINAL PACKING FOR SHIPPING THE PROJECTOR TO ANOTHER LOCATION. THE ORIGINAL
PACKING IS CUSTOM DESIGNED.

CAUTION: THE FEET ON THE PROJECTOR MUST BE FULLY RETRACTED PRIOR TO PACKING THE PROJECTOR.

THIS PROJECTOR IS COVERED BY U.S. PATENTS 4414494 AND 4680555. OTHER PATENTS PENDING.

54-7904-02P (06/90) © Copyright 1930 by Electrohome Limited.



HOW THIS MANUAL IS ORGANISED

This manual is for use by a service technician to service and maintain an Electrohome ECP 3100 series projection
system. Organization of the manual permits easy access to service related information for the system and its serviceable
modules. Sections 1 to 7 include servicing information at the system level. All other sections are specific to the system's

internal modules.

Individual sections of this manual may be updated or replaced as your projector hardware configuration changes.
Appropriate sections will be provided with all new or upgraded components. Initial section titles include:

GENERAL SERVICING: Section 1 Introduction

Section 2 System Specifications
Section 3 Theory of Operation
Section 4 Servicing Guidelines
Section 5 Hardware Layout and Disassembly
Section 6 Troubleshooting
Section 7 Alignment Procedures

MODULE SERVICING: Section 8 Power Entry Module
Section 9 Power Supplies

Section 10 RGB SYNC 10 PIN Input Module
Section 11 Remote Control Module

Section 12 Waveform Module

Section 13 Convergence Module

Section 14  Video Control Module

Section 15 Bias Module

Section 16 Horizontal Deflection Module

Section 17 Vertical Deflection & Horizontal Regulation Module
Section 18 Keystone Module

Section 19 Power Deflection Module

Section 20 Video Qutput Module

Section 21 Remote Jack Assembly

Section 22 Fan Filter Assembly

Section 23 Motherboard Assembly

Section 24 ACON (Automatic Convergence Option)

APPENDICES: Appendix A Computer Communication
Appendix B Reverse Scan Installation
Appendix C  Harness/Wiring Diagram
Appendix D  Terms/Concepts/Abbreviations
Appendix E  Interfaces
Appendix F Service Replacement Modules and Assemblies

Warranty

NOTE: Prior to module servicing, review sections 1 to 7.

© Copyright 1990 by Electrohome Limited.
All ights reserved. Printed in Canada/54-7904-02P (06/90)
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1.1 SCOPE

This service manual establishes procedures for a
qualified service technician to service and maintain an
Electrohome ECP 3100 series commercial projection
system. Sections 1 to 7 include servicing information for
projection system. All other sections are specific to each
of the ECP 3100 series projector internal modules.

1.2 REFERENCES

Electrohome ECP 3100 series Projection System Owner's
Manual #54-7582-04P.

GENERAL SERVICING 1-1
Introduction

1.3 SYSTEM DESCRIPTION

The ECP 3100 Series Projector is a three lens, high
resolution, high brightness, video/data projector.
Features of the projector include:

» automatic synchronization to a variety of video input
sources in the frequency range of 15 KHz to 55 KHz
horizontal and 45 Hz to 120 Hz vertical

« focusing on fiat, curved or rear screens with allowable
projector-to-screen distances from 72 inches to 30 feet
(1.83 to 9.14m)

« projector control of a wide range of software functions
from either a built-in, wired remote or infrared remote
keypad

« microprocessor control of all major projector functions

« nonvolatile memory storage of all projector settings

« modular construction for easy accessibility to module
components when servicing is required

FIGURE 1-1. The ECP 3100 Series Projector

54-7904-02P (06/90)
© Copyright 1930 by Electrohome Limited.
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SECTION 2

SYSTEM SPECIFICATIONS

ECP 3100 Series Projection System
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2.1 Specifications
Optlcs

® High definition F1.0 hybrid lens

Resolution
® Maximum resolution 1280 x 1024 pixels
® 1000 TV lines

Brightness

® @50 lumens peak light output

® 370 foot lamberts on a @' diagonal 10 gain
screen total light output

Focused Data

® 480 lumens peak light output

® 280 foot lamberts on a @' diagonal 10 gain
screen total light output

Display

® Functional 3 lens design allows simp
adjustment for flat, curved or rear screens from
5 to 25 feet diagonal

® Electronic pincushion circuitry separately
corrects top, bottom and sides for flat, curved
or rear screen applications

® Keystone circuitry corrects pictures for angles
up to £ 15° vertically from screen axis

Video Circults

input

® Input level 0.5 to 2.0 volts p-p, 75 ohms £ 1%
terminated

® Automatically switches to separate syncor sync
on green

® Separate sync is automatically accepted in
either polarity

Frequency Response
® 80 MHz bandwidth £ 3 dB
® Linear non-differential
dates 8 nano-
clock rates over 130 MHz

video amplifier
d pixels and digital

D.C. Restoration
¢ Keyed clamp

Gain
® Minimum video gain 40 dB8 or 100X
® Maximum video output 130 volts p-p drive

Defection Circults

Vertical Deflection

® Size: automatically reg over freq Y
range and adjustable from 10% underscan to
10% overscan

Freq y Range: auto
Hz to 120 Hz

® Retrace Time: less than 300 microseconds

1atad

tically locks from 45

Horizontal Deflection

® Size: automatically regulated over freq Y
range and adjustable from 10% underscan to
10% overscan

® Frequency Range: automatically locks from 15
kH2 to 55 kHz

® Retrace Time: 3.8 microseconds

Geometry Distortion
® Horizontal - less than 1%
® Veritical - less than 2%

54-7904-02P (06/90)
© Copyright 1990 by Electrohome Limited.

Operating and Service Controls

Infrared Remote Control

Primary Secondary

® Power ® Converge

® Contrast ®  Pincushion

® Brightness ® Bow

® Color ® Size

® Tint * Focus

® Detail ® Keystone

® Volume ® Move

®  Mute ® Vert. Blank

® Standby ® Hor. Hold

® Aeset ® Vert. Hoid

® Recall ® Fast/SlowSync

® Help ® Projector #

®  Source ¥ ® Exit

® QOptional remote infrared receiver can be
ted to proj for rear screen

applications

®  On scresn menu assists set-up with step-by-
step alphanumeric instructions and graphic
focus aids

Service Controls
{Screwdriver Adjust)
® RGB Drive Leveis

® RGB Screen Controls

® RGB Cut-off Switches

® RGB Electronic Focus

®  Vertical Linearity

Indicators

® Power On ® Error

® Ready ® Vertical Scan

® Vertical Hold Manual Fail

® Horizontal Hold Manual ® HorizontalScan
Fail

High Voltage
®  34.0 kV regulated to better than £ 1%

Power Requirements

® 90 VAC to 132 VAC can be externally
reconnected for 180 VAC to 284 VAC

® Line frequency 50 to 80 Hz nominal

®  Power 450 watts maximum

GENERAL SERVICING 2-1
System Specifications

Inputs
The ECP 3100 Series Projector comes with the
RGB SYNC 10 PIN input module installed,

luded but not installed

Optional Source Selecti
The Electrohome IR Video/Data Switcher allows
use of 8 additional input modules for master control

of projector

Mounting
® The ECP 3100 Seriss Projector can be ceiling
d on its optional yoke or ted on a
desk stand or castered cart for portabls
applications

Weight
® g9 ibs (45 kg)
® Shipping Weight 124 Ibs (S7 kg)

Accessories Included
* IR remote control keypad
® User's Manual

Environment

Maximum Operating Range

® Temperature: 0 to 35°C (32 to 95°F)
® Humidity: 0 to 90% non-condensing
® Altitude: 0 to 3000m (0-10,000 ft.)

Storage
® Temperature: -30 to 85°C (-22 to 149 *F)

Regulatory Approvals
® Model #XX-B09955-XX

® Meets FCC Class A, DHHS and HWC
requirements
® (CSA certified

One year parts and labour WARRANTY

Due to m:}aut re 110.. srfcl‘lln‘tioas are
subject t A J
ﬁ::ﬁda‘rn lere ‘m&:’n‘ﬁr Electrohome

24.0_0 in
610 mm

. -
w]

]

[

330 mm

=Y =)
| 14.12 in I

359 mm

FIGURE 2-1. ECP 3100 Series Projector Dimensions
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3.1 OPTICAL

The projector uses F1.0, color corrected, hybrid optics.
The optics are formed from glass and acrylic aspheric
elements. Two stage focusing allows independent
focusing of the image center and corners. It also enables
the projector to be used with a variety of screen types,
e.g., curved, flat, or rear screens.

Each CRT/lens assembly can be mechanically adjusted

to accommodate screen sizes ranging from 5 to 25 feet

diagonal. Each CRT can be mechanically tilted side to
side and top to bottom, with respect to the lens, to
optimize screen focus at various projector-to-screen
angles.

3.2 MECHANICAL

The chassis of the projector is a wire-frame type with
detachable metal side, front, back and bottom panels.
The upper front and rear covers are sturdy moulded
plastic, which are also detachable. Accessibility to the
internal modules is made easy by removal of the these
panels and covers.

The projector is designed to accept a variety of
electronic modules. A series of card racks (slots) are
provided for this purpose at the rear of the projector. The
plug-in nature of the modules eliminates time consuming
de-soldering and eases serviceability. Most modules plug
directly into the Mother PCB, minimizing both harnessing
and noise within the projector. Most modules have
external status indicator LEDs.

3.3 ELECTRONIC

The projector takes video input signals and processes
them through video, sync/deflection, and correction
circuits to produce a projected video image. To do this,
many individual system modules work together. These
modules and their basic functions are explained in the
following paragraphs. For more details for any specific
module, refer to the appropriate Module Servicing section
in this manual. Also refer to Figure 3-1, ECP 3100 Series
Projector Function Block Diagram.

3.3.1 Power Supply Modules

The power supply circuitry contains the following
modules:

a) Power Entry (PEM),

b) Low Voltage Switch Mode Power Supply (SMPS),
¢) High Voltage Power Supply,

d) Bias.

54-7904-02P (08/90)
© Copyright 1990 by Electrohome Limited.
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Power Entry Module (PEM). The Power Entry Module

(PEM) accepts 120V or 240V AC input power for
distribution to the projector power supplies. A 120V/240V
switch on the Power Entry Module is set to the input
voltage in use.

Low Voltage Switch Mode Power Supply (SMPS). The

Low Voltage SMPS provides +5, +6.3,+12, + 24, +150
and +200 VDC for the logic and control circuitry.

High Voltage Power Supply. The High Voltage Power
Supply provides 34 KV to each CRT anode, 11 KV to the

focus circuitry and 800 VDC for G2 cut-off.

Bias Module. The Bias module controls electronic and
dynamic focus, G2 cut-off, beam limit and blanking. It
also includes High Voltage Power Supply shut off
circuitry in the event of a scan failure and/or a beam
over-current condition.

3.3.2 Remote Control Module

The Remote Control module is the main control center
for the projector. It consists of a microprocessor, read
only memory, random access memory, input/output
expanders and a number of digital-to-analog converters.
The module receives user input from the projector's
built-in or external keypads, and monitors status and
control inputs from the other system modules.

Microprocessor address and data bus lines as well as
numerous analog and digital control voltages are
distributed from the Remote Control module to control
projector functions.

3.3.3 Video Modules
The video circuitry includes the following modules:

a) Input

b) Waveform

c) Video Control
d) Video Output

Video Input Module(s). Video input modules receive

input signals from a video source and condition them for
use by the projector. The projector comes with a
standard 3,4,5 WIRE Input module. Other input modules
may also be installed.

The input module directs the video component of the
input signal to the Video Control module, and the sync
component to the Horizontal Deflection module. Input
modules also perform decision making routines such as
determining whether or not a signal should be connected
to the Mother Board.

Theory of Operation
GENERAL SERVICING 3-1
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Waveform Module. The waveform module provides gain
control voltages for the Video Control module. It also
provides waveform signals for the Keystone, Power
Deflection and Bias modules for geometry correction.
(See section 3.3.5, Correction Circuits).

Video Control Module. The Video Control module
performs two primary functions. It amplifies video input
signals by multiplying them by the gain signal from the
Waveform module. It provides crosshatch and text
generation.

Outputs of the Video Control module are fed to the Video
Output module.

Video Output Module. The Video Output module
amplifies in-coming video signals from the Video Control
module and directs these signals to the cathode of each
CRT. There is one Video Output module per CRT.

3.3.4 Sync/Deflection Clrcults

The composite sync signal from each input module is fed
to the Horizontal Deflection module for processing.
Output from the Horizontal Deflection module is used by
the Power Deflection and Vertical Deflection & Horizontal
Regulation modules.

Horizontal Deflection Module. The Horizontal Deflection
module splits the combined sync signal into horizontal
and vertical components. The vertical sync pulse is fed
to the Vertical Deflection & Horizontal Regulation module.
The horizontal sync pulse is used by the auto-frequency
lock, bandswitch and horizontal processor circuitry to
form a horizontal drive pulse.

The Horizontal Deflection module also produces a
regenerated sync pulse which is controlled by the
keypad MOVE key to shift the projected image up, down,
left and right.

Vertical Deflection & Horizontal Requlation Module. This
module uses a vertical processor to derive the vertical
drive pulse for use by the Power Deflection modules.
The horizontal regulator (or buck convertor) supplies
power to the horizontal deflection circuitry.

Theory of Operation
3-2 GENERAL SERVICING

The Vertical Deflection & Horizontal Regulation module
also contains vertical auto-lock circuits and an EHT
INHIBIT circuit.

Power Deflection Module. Vertical and horizontal
deflection amplifiers on the Power Deflection modules
control the flow of current through the deflection yokes
(and the arising magnetic fields) on each CRT. This
control permits movement or scanning of the electron
beam and horizontal and vertical centering of the
projected image.

3.3.5 Correction Circuits

The correction circuitry provides convergence, geometry,
color, and focus correction.

Convergence Module. The Convergence module
corrects and compensates for errors in registration
between the red, green and blue CRT images. The
module uses digital-to-analog converters to continuously
generate correction values which are memory-mapped to
the CRT raster.

The Convergence module contains the following circuitry:

a) horizontal phase locked loop (HPLL)
b) vertical phase-locked loop (VPLL)

c) alpha generation

d) RAM bank switching

e) band switch

d) address generation and multiplexing
f) waveform channel

Other functions provided by the Convergence module
are: address/data de-multiplexing, address decoding,
programmable blanking generation, drive level control
and color correction.

Waveform Module. The Waveform module provides
geometry correction waveforms to the Keystone, Power
Deflection and Bias modules.

54-7904-02P (06/90)
© Copyright 1990 by Electrohoma Limited.
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FIGURE 3-1. ECP 3100 Series Projector Function Block Diagram
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Servicing Guidelines

~ WARNING

PERFORM SERVICING ONLY AFTER BECOMING THOROUGHLY FAMILIAR WITH THE FOLLOWING SERVICING
GUIDELINES. NONCOMPLIANCE INCREASES THE RISK OF POTENTIAL HAZARDS AND INJURY TO THE USER.

CAUTION

DO NOT ATTEMPT MODIFICATION OF ANY CIRCUIT.

4.1 SAFETY PRECAUTIONS AND WARNINGS
4.1.1 High Voltage

High voltages capable of causing DEATH are used in this
projector. Observe all precautions necessary for working
on HIGH VOLTAGE equipment before servicing either the
power supplies or their load components.

To prevent damage to solid state devices, do not arc the
picture tube anode lead to chassis or earth ground.

~ WARNING

This projector employs EHT (34KV) picture tubes.
4.1.2 X~-RAY Radiation

This projector can produce soft x-ray radiation. The
HIGH VOLTAGE has been factory set to prevent
exposure to soft x-ray radiation.

4.1.3 High Voltage Power Supply

Due to critical safety circuitry to prevent x-ray radiation,
the High Voltage Power Supply must be serviced at the
factory. If the module needs repair, replace it.

| @ l CAUTION
RISK OF ELECTRIC SHOCK
DO NOT OPEN

CAUTION:TO REDUCE THE RISK OF ELECTRIC SHOCK.
DO NOT REMOYE COVER (OR BACK)
NO USER SEVICEABLE PARTS INSIDE

REFER SERVICING TO QUALIFIED SERVICE
PERSONNEL

S4-218824-21P

FIGURE 4-1. Caution Label

54-7904-02P/54-7904-03P (06/90)
© Copyright 1990 by Electrohome Limited.

4.1.4 CRT Handling

Each picture tube encloses a high vacuum.

WARNING

Bumping or scratching a picture tube may cause it to
Implode, resulting in personal injury and property
damage. Wear shatter-proof goggles while handling
a CRT or installing it in the projector. DO NOT handle
a CRT by the neck.

4.1.5 Video Output Module

Do not adjust or repair critical safety circuitry within the
Video Output Module. It has been designed to prevent
x-ray radiation. If components in this circuitry need
repair, replace the Video Output module.

Controls R43 and R47 are sealed in epoxy. They MUST
NOT be adjusted, replaced or defeated.

4.1.6 Ventilation Slots
Do not block any of the projector ventilation slots during

operation or servicing. Ventilation slots are located on the
rear top cover, side panels and bottom plate.

This syabol Is intended to alert the user of the
presence of uninsulated “dangerous voltage”
vithin the products enclosurs. that may be of
sufficient mognitude to constitute a risk of
electric shock to persons.

This symbol s Intended to alert the user of the
presanca of important operating and

mintenonce (servicing) Instructions In the
literature accompanying the cop!lance,

54-018024-02P

FIGURE 4-2. Alert Label

Servicing Guidelines
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4.2 SERVICING AND REPAIR GUIDELINES

_ WARNING

THE PROJECTION SYSTEM CONTAINS MANY STATIC
SENSITIVE COMPONENTS. ALL SERVICING MUST
BE PERFORMED AT A STATIC CONTROLLED WORK
STATION.

IMPORTANT: WHEN ORDERING SERVICE
REPLACEMENT COMPONENTS, QUOTE THE
PROJECTOR MODEL NUMBER, THE SERIAL NO. AND
THE DATE OF MANUFACTURE. THIS INFORMATION IS
AVAILABLE FROM THE SILVER LICENCE LABEL
LOCATED ON THE FRONT BEZEL.

4.2.1 Before servicing, observe the original lead dress.
Take extra precaution to maintain the original lead dress,
especially in the high voltage circuitry areas. Replace any
wire that has damaged insulation.

4.4.2 Replace all components that show signs of
overheating. Always use the manufacturer’s replacement
component.

4.2.3 Check that the high voltage is at its correct value.
Use a accurate, calibrated, high voltage meter.

4.2.4 When troubleshooting a projector with a high
voltage problem, DO NOT operate the projector longer
than is necessary to locate the cause of the problem.

WARNING

DO NOT make any adjustments to the High Voltage
Power Supply. X-ray radiation may be emitted when
excessive high voltage exists.

4.2.5 AC Leakage Test. Perform an AC leakage test on
exposed metallic parts after each servicing. This will
ensure that the projector is safe to operate without
danger of electric shock. To perform the test proceed as
follows:

a) Temporarily disable the ground connection of the line
cord using a suitable adaptor. DO NOT use a line
isolation transformer.

b) Connect a 1500 2, 10 watt resistor in parallel with a
150nF AC capacitor between a known good earth ground
and each exposed metallic part, one at a time. With an
AC voltmeter having a minimum sensitivity of 1000 a S/V
measure the voltage across the 1500 a resistor. See
Figure 4-3. The rms voltage measured MUST NOT

Serviclng Guidelines
4-2 GENERAL SERVICING

EXCEED 0.3V rms (this is equivalent to 0.5mA rms
current). Values exceeding this limit are potential shock
hazards. Correct immediately!

AC VOLTMETER
AC LEAKAGE
TEST /7\
— 150nF
— L >
PLACE THIS PROBE
GOOD EARTH GROUND ON EACH EXPOSED
SUCH AS THE WATER 1500R 10W METALLIC PART
PIPE CONDUIT ETC.

FIGURE 4-3. AC Leakage Test

4.2.6 Component Removal. If a component is defective
and must be replaced, cut the leads near the body of the
component as shown in Figure 4-4.

Grip the lead with needle-nose pliers. Use a soldering
iron to melt the solder, securing the lead, on the back of
the PCB. Pull gently to remove the lead.

If a component is to be removed for testing, grip the lead
with needle-nose pliers. Use a soldering iron to melt the
solder while securing the lead on the back of the PCB.
Pull gently to remove the lead.

Avoid excessive heating of the component. If a transistor
is to be removed, attach an alligator clip or soldering
heat sink to the transistor case to provide a temporary
heat sink. Clean out all holes. Use a solder sucker, solder
brush or solder wick.

CUT LEADS HERE

NEEDLE-NOSE PLIERS

SOLDERING [RON

FIGURE 4-4. Component Removal

54-7904-02P/54-7904-03P (08/90)
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4.2.7 Repair Cautions.
DO NOT short transistors or ICs during circuit checks.
DO NOT short IC pins.

DO NOT short transistor emitter or collector pins while
the projector Is operating.

DO NOT short or remove bias resistors while the
projector is operating.

DO NOT operate power transistors with heat sinks
removed.

DO NOT overload transistors or ICs. Make sure the
projector is disconnected from its AC power source
before testing, removing, or installing transistors or ICs.

DO NOT operate the projector with parts removed
(except covers and track-mounted modules).

DO NOT over-tighten the CRT tilt screws (below front top
cover. Severe CRT damage may result.

54-7904-02P/54-7904-03P (08/90)
© Copyright 1990 by Electrohome Limited.
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4.3 CLEANING
Perform cleaning as required after each servicing.

Disconnect AC power from the projector. Remove (blow
or wipe) foreign material, e.g., dust, from the projector.

Clean the projector case with a soft cloth and mild
commercial cleaner.

Clean dirty lenses using a soft lens tissue moistened with
a non-abrasive lens cleaner. Gently wipe the lens using
a circular motion.

Servicing Guidelines
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NOTES
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5.1 HARDWARE LAYOUT

The projector system consists of several modules and
components, each located in one of three main
serviceable areas:

1) Rear Panel Rack
2) Front Slide-out Rack
3) Projection Head

Modules within each of the serviceable areas are inter-
connected via cabling and/or the centrally located
Mother Board. Refer to Appendix C, Harness/Wiring
Diagram.

Rear Panel Card Rack. The Rear Panel Card Rack
contains the projectors plug-in card type modules,
accessible by removing the rear panel. These include:

Vertical Deflection & Horizontal Regulation Module
Horizontal Deflection Module

Remote Control Module

Waveform Module

Convergence Module

Video Control Module

Auto-Convergence Module (optional)

Input Module

Remote Jack Assembly

GENERAL SERVICING 5-1
Hardware Layout and Disassembly

Front Slide—out Rack. The Front Slide-out Rack is a wire
frame module rack which can be temporarily slid away
from the front projector base for module servicing. The
rack is accessible by removing the projector's lower front
panel. Modules contained within this rack include:

High Voltage Power Supply

Low Voltage Switch Mode Power Supply (SMPS)
Power Entry Module

Fan Filter Assembly

Standby Power Transformer

Line Filter

Keystone Module

L] L] . . L ] L] L

Projection Head. The Projection Head includes the
system's optical and electro-mechanical components.
Accessibility is provided by removing the front and rear
top covers. Modules and assemblies within the Projection
Head area include:

Lens/CRT Assemblies (3)
Power Deflection Modules (3)
Bias Module

Splitter

Keypad

IR Sensor Assembly

. - . L] . L]

FIGURE 5-1. Projector Module and Component Areas (covers removed)

54-7904-02P/54-7904-03P (06/90)
© Copyright 1930 by Electrohame Limited.
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5.2 DISASSEMBLY AND REPLACEMENT

This section includes disassembly and replacement
procedures for many of the projectors hardware and
electrical components. For modules and components not
covered in this section, refer to the appropriate Module
Servicing section in this manual.

Disassembly/Replacement Procedures included in this
section are:

Front Top Cover Removal (5.2.1)

Rear Top Cover Removal (5.2.2)

Side Panel Removal (5.2.3)

Front Panel Removal/Front Slide-out Rack Mounted
Module Access (5.2.4)

Lower Case Removal (5.2.5)

Back Panel and Card Rack Module Removal (5.2.6)
Keypad Removal (5.2.7)

Keypad Installation (5.2.8)

Power Transformer Removal (5.2.9)

Line Filter Removal (5.2.10)

Lens Removal (5.2.11)

CRT Removal (5.2.12)

Lens/CRT Assembly Installation (5.2.13)

CRT Deflection Assemblies Replacement (5.2.14)

. . . L L L] . L] - L]

Tools & Equipment Required:
« 1/4" hex head socket driver
+ Phillips screwdriver

WARNING
IMPORTANT NOTES:

1) READ SECTION 4, SERVICING GUIDELINES
PRIOR TO THE DISASSEMBLY OR
REPLACEMENT OF ANY MODULE OR
COMPONENT.

2) REMOVE ALL POWER TO THE PROJECTOR
PRIOR TO THE DISASSEMBLY OR
REPLACEMENT OF PROJECTOR MODULES OR
COMPONENTS.

3) MANY OF THE PROJECTOR MODULES
CONTAIN STATIC SENSITIVE COMPONENTS.
SERVICING MUST BE PERFORMED AT A
STATIC CONTROLLED WORK STATION.

Hardware Layout and Disassembly
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5.2.1 Front Top Cover Removal
a) Remove the line cord.

b) The front top cover is snap fit. Remove it by first
pulling up the front and then sliding the tabs, on its back
edge, out of the slots on the rear top cover. See Figure
5-2.

FIGURE 5-2. Front Top Cover Removal

5.2.2 Rear Top Cover Removal

a) Remove the 6 Phillips head screws securing the rear
top cover to the upper mounting plate.

b) Lift the top rear cover. See Figure 5-3.

FIGURE 5-3. Rear Top Cover Removal

54-7904-02P/54-7904-03P (06/30)
© Copyright 1990 by Electrohome Limited.



5.2.3 Side Panel Removal

a) Remove the 3 hex head head screws securing the side
panel to the projector frame as shown in Figure 5-4.

b) Pull the side panel down and away from the projector
body.

5.2.4 Front Panel Removal/Front Slide-out Rack
Mounted Module Access

The following projector modules are mounted in a slide-
out rack located in the lower front portion of the
projector:

High Voltage Power Supply

Low Voltage Switch Mode Power Supply (SMPS)
Power Entry Module

Fan Filter Assembly

LVPS Power Transformer

Line Filter

Keystone Module

To access any of the above modules, the projector lower
front panel must be removed and the front slide-out rack
slid away from the projector body.

Access the front slide-out rack as follows:

a) Remove the side panels per section 5.2.3.

b) Remove the 3 hex head screws securing the front
panel to the projector frame as shown in Figure 5-5. Pull
the front panel down and away from the projector body.

Access the Front rack modules as follows:

c) The front rack is positioned behind the front panel and
secured by two hex head screws to the projector frame.
Remove the screws as shown in Figure 5-6.

d) Notice how the front rack frame rests within guides
located on each side of the projector frame. Grip the
front rack and gently slide it away (approximately 4*)
from the projector frame. Closely watch all cables
connected to the front rack modules to assure no
restrictions or unnecessary strain occurs.

54-7904-02P/54-7904-03P (08/90)
© Copyright 1830 by Electrohome Limited.
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FIGURE 5-6. Front Slide-out Rack Access

Hardware Layout and Disassembl
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5.2.5 Lower Case Removal

a) Remove the top, side and front panels as described in
sections 5.2.1 to 5.2.4. Do not remove the front slide-out
rack from the projector.

b) Remove the 16 Phillips head screws securing the
lower case to the chassis. See Figure 5-7.

¢) Lower the case away from the chassis.

5.2.6 Back Panel and Card Rack Module Removal

The following projector modules are card-rack mounted
in the rear panel card rack in the projector:

Vertical Deflection & Horizontal Regulation Module
Horizontal Deflection

Remote Control Module

Waveform Module

Convergence Module

Video Control Module

Auto-convergence Module (optional)

Video Input Module

L] L] L] - - L] L] *

FIGURE 5-7. Lower Case Removal

CAUTION

REMOVE AC POWER PRIOR TO MODULE REMOVAL.

~__WARNING

STATIC SENSITIVE COMPONENTS. PRINTED
CIRCUIT BOARD REMOVAL OR REPAIR MUST BE
PERFORMED AT A STATIC CONTROLLED WORK
STATION.

a) Remove the front top cover. See section 5.2.1.

b) Remove the printed circuit board extractor from the

See figure 5-8. tool holder.
® [©] @
| ©@
B [ O] (@] = g @
(] 2|[D =
alil =
@ og ®
2 q ) s
® LD E
@) A % ®
@ 2 2]
P I ] ©©
: 7 ==
VERTICAL DEFLECTION HGR[iDNTAL REMOTE WAVEFORM SPARE CONVERCENCE VIDEO SLOT 0 SLOT 1
& HORIZONTAL REGULATION DEFLECTION CONTROL CONTROL
AUTO CONVERGENCE (OPTIONAL )

FIGURE 5-8. Card Rack Modules

Hardware Layout and Disassembly
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¢) Remove the 6 Phillips head screws securing the back d) Remove the back panel as shown in Figure 5-9.
panel to the projector chassis.

v,

QQI_;:_?/‘"
N

)

i ‘REEE.’I"

[ ¥

FIGURE 5-9. Back Panel Removal

@) Each card rack mounted module has a hole located in extractor into one of the holes of the module to be
its outer top and/or bottom corners. Remove the printed removed. Refer to Figure 5-10.
circuit board extractor from the tool pouch located

beneath the front top cover. Insert the hook of the f) Pull the module out of the projector.

FIGURE 5-10. Card Rack Module Removal

54-7904-02P/54-7304-03P (06/90) Hardware Layout and Disassemb
© Copyright 1930 by Electrohome Limited.
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5.2.7 Keypad Removal
a) Remove the Rear Top Cover. See section 5.2.2.

b) Remove the Side Panel located next to the remote
sensor plug-in at the rear of the projector. Refer to
section 5.2.3.

c) With the side panel removed, unplug the keypad cable
leading to the keypad input on the Mother Board. Feed
the cable away from the Mother Board, back to the
Keypad. Refer to Appendix C, Harness/Wiring Diagram.

d) Remove the 4 hex head screws which secure the
keypad holder to the side brackets. See Figure 5-11,
item 1.

e) Remove the top 2 hex head screws which secure the
keypad holder to the top bracket as shown (item 2).

f) Remove the keypad assembly from the projector body.
g) If the keypad side brackets must also be removed for
ease in accessibility to other modules, remove the 2 side
bracket mounting screws (item 3).

NOTE: Item 3 In Figure 5-11 does not require
removal if only the keypad Is to be removed.

ammfl)

Y
\\\

(NOT REQUIRED FOR
KEYPAD REMOVAL )

A\

FIGURE 5-11. Keypad Removal

5.2.8 Keypad Installation

a) Ensure that the tabs of all brackets are positioned in
the grooves of the keypad.

b) Tighten the keypad holder to the top bracket with the
2 screws removed in step e) above.

Hardware Layout and Disassembly
5-6 GENERAL SERVICING

c) Attach the keypad holder to the side brackets. Use the
screws removed in step d) above. NOTE: Adjust the
angle of the keypad such that it will penetrate the rear

top cover and enable the rear top cover to be secured to
the projector.

54-7904-02P/54-7904~03P (08/90)
© Copyright 1990 by Electrohome Limited.



5.2.9 Standby Power Transformer Removal

- The Standby Power Transformer is mounted within the
front slide-out rack.

a) Remove the projector front and side panels and slide
the front rack out per section 5.2.4.

b) Unplug connector M18-P5 from the Power Entry
module as shown in Figure 5-12 below.

GENERAL SERVICING 5-7
Hardware Layout and Disassembly

" ¢) Unscrew the two hex head screws which secure the

power transformer bracket to the front slide-out rack
(item 2 in diagram). Feed the transformer assembly out
through the bottom of the rack.

d) Remove the two hex head screws securing the
transformer to the bracket.

STANDBY POWER TRANSFORMER

FIGURE 5-12. Standby Power Transformer Removal

54-7904-02P/54-7904~-03P (08/90)
[o] Copyright 1990 by Electrohome Limited.
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5.2.10 Line Filter Removal
The Line Filter is mounted within the front slide-out rack.

a) Remove the projector front and side panels and slide
the front rack out per section 5.2.4.

b) Unplug connector M18-P4 from the Power Entry
module as shown below (item 1).

c) Follow the yellow/green earth grounding wire from the
line filter to the grounding point located on the projector
frame (item 2 below). Disconnect the ground lead at the
grounding point.

d) Remove the two hex head screws (item 3 below)
which secure the line filter to the front slide-out rack.
Feed the line filter out through the top of the rack.

LINE FILTER

FIGURE 5-13. Line filter Removal

Hardware Layout and Disassembly
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5.2.11 Lens Removal

c) Remove the 4 hex head screws (and washers)

securing the lens to the lens mounting plate. See Figure
5-14.

a) Remove the projector front top cover per section
5.2.1.

b) Remove the foam shield from around the lens. d) Remove the lens from the projector.

Y

(RED ILLUSTRATED)

FIGURE 5-14. Lens Removal

_7904- —7004- Hardware Layout and Disassembl
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5.2.12 CRT Removal

Follow this procedure if one or more CRTs require
removal.

~ WARNING

Do not remove or handle the CRTs In any manner
unless shatter-proof goggles are worn. People not
wearing shatter-proof goggles must be kept away
while the CRTs are handled. Keep the CRTs away
from the body while handling.

a) Remove the top covers from the projector. See
sections 5.2.1 and 5.2.2.

b) If the green (center) CRT is to be removed, remove
the keypad assembly per section 5.2.7.

NOTE: disconnection of the keypad cable from the
Mother Board is not required.

c) Disconnect the CRT anode lead from the high voltage
splitter. Turn the locking ring counter-clockwise to
release the plug.

CAUTION

Beware of high voltage discharge from the anode
lead. Discharge lead voltage to the chassis ground
upon removal.

d) Unplug the ground leads connected to P3 and P10 on
the Video Output module.

@) Gently pull the Video Output module away from the
CRT. Note: The Video Output module is secured to the
CRT by a small amount of hot-melt glue. The joint
between the glue and the CRT should break without
difficulty. Pull the Video Output module from the CRT.

Hardware Layout and Disassembly
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f) Disconnect the P6, P7 and P8 connectors from the
Power Deflection module (located below the Video
Output module).

g) This step is dependant on the projector model.

If the projector is a 3100 series:

Loosen the main Deflection assembly clamp which
secures the Deflection assembly to the CRT neck. The
Deflection assembly (one piece) is similar in
appearance, but not exactly as illustrated in Figure
5-15. Slide the Deflection assembly off the neck of the
CRT.

If the projector is a 4100 series:

Loosen the Convergence/DC Centering assembly
clamp (item 1 in Figure 5-15). Next, loosen the
Deflection Yoke clamp (item 2). Slide the
Convergence/DC Centering assembly and Deflection
Yoke assembly off the neck of the CRT. Retain the
grounding wires for future re-assembly.

h} Remove the 6 CRT alignment screws (item 3).
i) Remove the 2 bulkhead securing bolts (item 4).

1) Remove the 4 bulkhead stabilizer bracket screws
(item 5) for the two stabilizer brackets (item 6).

k) Remove the 2 bulkhead Bias module mounting bracket
screws (item 7).

1) Remove the upper bulkhead mounting plate.

m) Remove the CRT bulkhead/lens assembly from the
projector.

n) Remove the lens assembly per section 5.2.11.

o) With the hex head ball-nose driver supplied in the tool
pouch, remove the 3 CRT tilt bolts, swivel bushings and
tilt springs (items 8,9 and 10 in Figure 5-16).

p) Remove the 6 CRT mount screws (item 11 in Figure
5-16) from the CRT heat sink (item 12 in Figure 5-16).

54-7904-02P/54-7304-03P (08/90)
© Copyright 1990 by Electrohome Limited.
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3100 SERIES - DEFLECTION ASSEMBLY

4100 SERIES - CONVERGENCE/DC CENTERING &
DEFLECTION YOLK ASSEMBL(ES
(ILLUSTRATED?

CRT ANODE LEADS —

) .
BULKHEAD
:::: STABILIZER
"nM BRACKETS
hhhal
L |
A ]
A |
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MODULE —— -
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UPPER BULKHEAD
MOUNTING PLATE
GROUNDING WIRE(S)
FIGURE 5-15 CRT Removal (A)
€~ // ~®
-
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e
A
11
(RED ILLUSTRATED)
FIGURE 5-16 CRT Removal (B)
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5.2.13 Lens/CRT Assembly Installation
Follow this procedure if a lens/CRT assembly has

previously been removed and a new assembly is to be
installed.

'WARNING

Shatter-proof goggles MUST be worn when handling
CRTs. Keep the CRTs away from the body while
handling. People not wearing shatter-proof goggles
must be kept away while the CRTs are handled.

a) Mount the CRT heat sink (item 12 in Figure 5-16) to
the CRT with the 6 CRT mount screws (item 11).

b) Secure the CRT/bulkhead to the lens mounting plate
with the 3 CRT tilt bolts, swivel bushings and tilt springs
previously removed (items 8,9 and 10 respectively in
Figure 5-16).

NOTE: The tilt springs must not protrude beyond the
top or bottom of the bulkhead. The distance from the
face of the CRT to the outside of the lens mounting
plate must be 0.600" = 0.002” (15.2mm = 0.05mm).

c¢) Secure the lens to the lens mounting plate with the 4
hex head screws and washers previously removed. See
Figure 5-13.

d) Add the foam shield around the lens.

e) Install the CRT bulkhead/lens assembly in the
projector. Position the pin on the lower mounting plate in
the hole of the lens mounting plate bottom.

f) Add the upper bulkhead mounting plate. Position the
pin on mounting plate in the hole of the lens mounting
plate top.

g) Mount the Bias module mounting bracket with the 2
screws previously removed (item 7 in Figure 5-15).

h) Secure each bulkhead stabilizer bracket with the 4
screws previously removed (item 5 in Figure 5-15).

1) Install the 2 bulkhead securing bolts (item 4 in Figure
5-15)

J) Screw in the 6 CRT alignment screws (item 3 in Figure
5-15). Do not tighten fully.

k) This step is dependant on the projector model.

Hardware Layout and Disassembly
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If the projector is a 3100 series:

Slide the Deflection assembly as far as possible up the
CRT neck. The convergence/DC centering wires from
the Convergence/DC Centering section of the
assembly should be at the 7 o'clock position when
viewing the CRT from behind. Refer to the illustration
below.

3100 Series Projector CRT (reor view)

green and blue r
yoke wires \ "

—Convergence/DC
Centering section

convergence/0C
centering wires -]
(7 o'clock pos.)

Tighten the main assembly clamp. Ensure the
previously removed grounding wires connected
between the Video Output module and the two
assembly clamps are in place.

Slide the Deflection Yoke assembly and the
Convergence/DC Centering assembly as far as
possible up the CRT neck. The terminal block on the
Deflection Yoke assembly should be positioned
downward. Refer to the illustration below. Tighten the
Deflection Yoke clamp with the grounding wires
connected as shown in Figure 5-15.

4100 Series Projector - CRT (rear view)

—— Convergence/DC
Centering Assembly
canvergence/DC
cenlering wires ~]
(7 o'clock pos.)

Deflection Yoke
Termingl Block

With the Convergence/DC Centering assembly against
the Deflection Yoke assembly, tighten the assembly
clamp (item 1 in Figure 5-15). The leads from the
Convergence/DC Centering assembly should be at the
7 o'clock position when facing the CRT from behind.
Refer to the above illustration. Ensure the previously
removed grounding wires are connected as shown in
Figure 5-15.

54-7904-02P/54~-7904-03P (08/90)
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1) Reconnect the P6, P7 and P8 connectors from the
Convergence/DC Centering and Yoke assemblies to the
Power Deflection module.

m) Remove the old hot meit glue from the CRT
connector on the Video Output module. Connect the
Video Output module to the CRT. The CRT connector on
the Video Output module is keyed to assure correct
hook-up. Apply a small amount of hot melt glue between
the CRT connector and the CRT.

n) Connect the braided ground lead from the CRT
clamps to the P3 connector on the Video Output Module.

54-7804-02P/54~-7904~03P (06/90)
© Copyright 1930 by Electrohome Limited.
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o) Connect the braided ground lead from the CRT
grounding spring to the P10 connector on the Video
Output Module.

p) Connect the CRT anode lead to the high voltage
splitter. Turn the locking ring clockwise to secure the
lead to the splitter.

q) Reinstall the keypad assembly if previously removed.
Refer to sections 5.2.7 and 5.2.8.

r) Align the CRT/projector using the CRT alignment and
spot size adjustment procedures in Sections 7.4 and 7.5.

Hardware Layout and Disassembl
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5.2.14 CRT Deflection Assembly Replacement

Follow this procedure for replacement of the CRT
deflection assemblies. For 4100 series projectors, the
deflection assemblies consist of a Convergence/DC
Centering assembly and a Deflection Yoke assembly. For
3100 series projectors, these components are part of one
complete unit designated as the "Deflection Assembly".

a) Remove the top covers from the projector. See
sections 5.2.1 and 5.2.2.

b) If the green (center) CRT is to be removed, remove
the keypad assembly per section 5.2.7. Disconnection of
the keypad cable from the Mother Board is not required.

c) Gently pull the Video Output module away from the
CRT. Note: the Video Output module is secured to the
CRT by a small amount of hot-melt glue. The joint
between the glue and the CRT should break without
difficulty. Pull the Video Output module from the CRT.

d) Disconnect the P6, P7 and P8 connectors from the
Power Deflection module (located below the Video
Output module).

e) This step is dependant on the projector model.

If the projector is a 3100 series:

Remove the Deflection assembly clamp screw to
release the grounding wire to the P3 connector on the
Video Output Module. NOTE: The Deflection assembly
is similar in appearance, but not exactly as illustrated
in Figure 5-15.

Slide the Deflection assembly away from the CRT.
Slide the new Deflection assembly as far as possible
up the CRT neck. The convergence/DC centering
wires from the Convergence/DC Centering section of
the assembly should be at the 7 o'clock position as
illustration below.

CRT (rear view)

3100 Series Projector

green ond blue
yoke wires
+— Convergence/DC
Centering section
convergence/DC
centering wires —|
(7 o'clock pos.)

Tighten the main assembly clamp. Ensure the
previously removed grounding wires connected
between the Video Output module and the two
assembly clamps are in place.

Hardware Layout and Disassembly
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If the projector is a 4100 series:;

Remove the Convergence/DC Centering assembly
clamp screw to release the grounding wire to the P3
connector on the Video Output Module (item 1 in
Figure 5-15). If the Yoke requires replacement, loosen
the Deflection Yoke clamp (item 2 in Figure 5-15).
Slide the Convergence/DC Centering assembly off the
neck of the CRT.

If the Deflection Yoke requires replacement, slide the
Deflection Yoke assembly off the neck of the CRT and
replace. The Deflection Yoke assembly must be as far
as possible up the CRT neck with it's terminal block
positioned downward. Refer to the illustration below.
Tighten the Deflection Yoke clamp with the grounding
wires connected as shown in Figure 5-15.

4100 Series Projector  , CRT (reor view)

t—— Convergence,/0C
Cenlering Assembly
convergence,/DC
cenlering wires
(7 o'clack pos.)

Deflection Yoke
Terminal Block

Slide the Convergence/DC Centering assembly over
the CRT neck with the leads at the 7 o'clock position
(when facing the CRT from behind). Refer to the above
illustration. With the Convergence/DC Centering
assembly against the Deflection Yoke assembly,
tighten the assembly clamp (item 1 in Figure 5-15).
Ensure the previously removed grounding wires are
connected as shown in Figure 5-15.

f) Reconnect the P6, P7 and P8 connectors from the
Convergence/DC Centering and Yoke assemblies to the
Power Deflection module.

g) Remove the old hot melt glue from the CRT connector
on the Video Output module. Connect the Video Output
module to the CRT. The CRT connector on the Video
Output module is keyed to assure correct hook-up. Apply
a small amount of hot melt glue between the CRT
connector and the CRT.

h) Reinstall the keypad assembly if previously removed.
Refer to sections 5.2.7 and 5.2.8.

i) Align the CRT/projector following the CRT alignment
and spot size adjustment procedures in Section 7.4 and
7.5.

54~7904-02P/54-7904-03P (08/90)
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6.1 TROUBLESHOOTING GUIDE

This section is to assist the service repair technician
when a problem has occurred and troubleshooting is
required. Once the full symptoms of the problem have
been noted, refer to the diagrams and charts listed below
to help locate the defective module. Attempt to locate
the defective module directly or by elimination of good
modules. For suspect modules, refer to the appropriate
module servicing section(s) in this manual. These
sections provide technical data (including schematics
and component layouts) as well as alignment
procedures.

The following diagrams and charts may be useful when
trying to pinpoint defective modules or circuits:

+ Function Block Diagram (Figure 3-1 in Section 3)
« Troubleshooting Flow Charts (Figures 6-1 to 6-5)
« Video Path Block Diagram (Figure 6-6)

To assist in troubleshooting at the module/circuit board
level, try the following:

a) Check all wiring for defects.

b) Visually check resistors, capacitors and other
components for defects or abnormalities.

54-7904-02P/54-7904-03P (06/90)
© Copyright 1990 by Electrohome Limited.
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c) For an apparently defective circuit, measure
appropriate voltages and waveforms such as:

« collector voltages and waveforms of transistors,
+ base to emitter voltages of transistors (0.3 to
1.0V),

+ terminal voltages and waveforms of ICs.

d) If an intermittent problem exists, try tapping
individual components, e.g., resistors, diodes,
transistors, etc. Should this method fail, rapidly heat
and cool in-circuit components. Use a portable hair
dryer and spray-type circuit coolant.

NOTE: If a component is defective and must be
replaced, refer to the component removal
Instructions in Section 4.2.

6.2 FLOW CHARTS

The following pages contain troubleshooting flow charts
which may be used as a guide when troubleshooting.
The flow charts are aids to isolating problems at the
module level only.

NOTE: Make sure all projector modules are properly
Installed before troubleshooting.

Troubleshootin
GENERAL SERVICIN 6-1
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SECTION 7
ALIGNMENT PROCEDURES
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This section provides projector alignment procedures for
use by a service/repair technician. Refer to Table 7-1 for
a list of procedures which may be performed. Alignment
procedures involving only a single module may be found
in the MODULE SERVICING section of this manual.

TABLE 7-1. Service Alignment List

Allgnment/Se tion
Raster Centering Power Deflection Module 71
Remote Control Modute
Color Balance Bias Module 7.2
Video Control Module
Waveform Module
Video Amplifier & Color Bias Module 7.3
Balance Video Control Module
Video Output Module
CRT/Lens Assembly CRT/Lens Assembly 7.4
Alignment Bias Module
Defiection Yoke
Converge/DC Centering
Assem
Spot Size Adjustment Converge/DC Centering 75
Assem|
Waveform Waveform Module 122
Convergence {manual) Convergence Module 13.2
Electronic Focus Bias Module 15.2
Horizontal Deflection Horizontal Deflaction 16.2
Module
Vertical Deflection and Vertical Deflection & 17.2
Horizontal Regulation Horizontal Regulation
Module
Power Deflection Power Deflection Mcdule 19.2

GENERAL SERVICING 7-1
Alignment Procedures

WARNING

DO NOT ATTEMPT ANY SERVICING UNTIL ALL
SERVICE WARNINGS IN SECTION 4, SERVICING
GUIDELINES, ARE UNDERSTOOD.

7.1 RASTER CENTERING

Tools & Equipment Required:

» extender board, Electrohome Part # 03-230330-01P
« printed circuit board extractor

« long shafted, fine tip, insulated slot screwdriver

» dc voltmeter or oscilloscope

Modules affected:
« Power Deflection Module
+« Remote Control Module

STEP 1 - Remote Control Module Removal

a) Remove the back panel as described in Section 5.2.
b) Locate the Remote Control module in the rear panel
card rack. Using the printed circuit board extractor from

the tool pouch, pull the module from the card rack (as
described in Section 5.2).

FIGURE 7-1. Extender Board Use

54-7904-02P/54-7904-03P (06/90)
© Copyright 1390 by Electrohome Limited.
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STEP 2 - Check DC Voltage on Remote Control
Module

a) Insert the extender board into the Remote Control
module slot.

b) Put the Remote Control module on the extender
board. See Figure 7-1.

c) Locate row A, pin 8 on the extender board. Connect
the dc voltmeter or oscilloscope to this pin. Connect the
ground lead of the test instrument to pin 31 or 32 on any
row.

d) Turn ON the projector. Press CONVERGE, 5, RESET,
EXIT and EXIT on the keypad.

e) Press CONVERGE, 5 again then press and hold the
L or R arrow key until the voltage on row A, pin 8, is
zero.

f) Press EXIT twice. Measure the dc voitage. If it is not
2ero repeat step e).

NOTE: The above 2 steps eliminate all correction
voltages.

g) Press CONVERGE, 2, RESET.

STEP 3 - Alignment

a) Locate trimpot R119 on each Power Deflection
module. See Figure 7-2.

b) Use the slot screwdriver to adjust the trimpot. Look
into each CRT lens, one at a time, and adjust the trimpot
until the crosshatch is centered on the raster as close as
possible.

¢) Press EXIT, then converge the projector (see Owner's
Manual).
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FIGURE 7-2. The Power Deflection Module
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7.2 Color Balance Set-up

Tools & Equipment Required:
« white field signal generator
+ fine tip slot screwdriver

+ Phillips screwdriver

Modules affected:

+ Bias Module

» Video Control Module
»  Waveform Module

a) Remove the top cover and back panel from the
projector. (See Section 5.2.)

b) Connect a 1V p-p, 1% matched, white video signal to
the 752 input on the interface module (3,4,5 wire family).

¢) Turn room lights off. Project an image on the screen.

d) Adjust BRIGHTNESS to 5 on the function bar graph.
Adjust CONTRAST to 0. Switch to the internal
crosshatch,

e) Adjust the three G2 trim potentiometers (R20, R45,
R19) on the Bias module until the raster of each color is
visible (see Figure 7-5).

f) Turn OFF two of switches SW1, SW2 and SW3 on the
Bias module. Adjust the G2 trimpot of the color still ON

until the image just disappears. Repeat for the other
colors.

g) Increase BRIGHTNESS to 10. Turn on the red CRT
only. Adjust R113 on the Video Control module until the

GENERAL SERVICING 7-3
Alignment Procedures

red crosshatch bars disappear. Repeat, for the green and
blue CRTs, adjusting R114 and R115 respectively. See
Figure 7-3.

NOTE: Observe closely. It Is easy to miss the null
position and turn through It to positive video.

h) Turn all switches on (SW1, SW2 and SW3). Adjust
BRIGHTNESS to 5. Increase CONTRAST to 3. Connect
the white field generator. Turn the three trimpot drive
controls (red R1, green R2, blue R3) on the Waveform
module fully clockwise. Refer to Figure 7-3.

1) Adjust the drive controls untii a white image is
produced. Reduce R1 if the image appears red. Reduce
R2 if the image appears green. Reduce R3 if the image
appears blue. Reduce R1 and R2 if the image appears
yellow. Reduce R1 and R3 if the image appears
reddish-purple. Reduce R2 and R3 if the image appears
cyan or light blue.

) Check step g) and repeat if necessary.

k) Gradually decrease contrast and observe the color on
the screen. At low levels the color should be grey, if it is
not, adjust one or two of the G2 trimpots on the Bias
module until it is.

I) Repeat steps h) through k) until an optimum white is
obtained. NOTE: If all three trimpots were adjusted in
step k), repeat steps d) through k).

m) Proceed to Section 7.3 if performance needs further
improvement.

N

YERTICAL DEFLECTION

& HORIZONTAL REGULATION  DEFLECTION CONTROL

o m ° s’ -
R113 C>
] off RI imu
B bR R11S
:I @]l R17 @
o @|R48 N
= ] @|R51 ®
- e]Rs1 ‘
I ©
i Ay
! [ [ [ ! | | :

HORTZONTAL REMOTE WAVEFORM SPARE CONVERGENCE VIDEOD

SLot 0 SLOT 1

CONTROL
AUTO CONVERGENCE (OPTIOMAL)

FIGURE 7-3. Video Control and Waveform Module Controls

54-7904~-02P/S54-7904~-03P (08/90)
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7.3 Video Amplifier Alignment with Color Balance
Set-up

Note: Perform this procedure only after Color
Balance Set-up per Section 7.2

Tools & Equipment Required:

white field signal generator

fine tip slot screwdriver

extender board, Electrohome part #03-230330-01P
Phillips screwdriver

Modules affected:

« Bias Module

« Video Control Module
« Video Output Module

a) Remove the top cover and back panel from the
projector. (See Section 5.2)

b) Connect a 1V p-p, 1% matched, white video signal to
the 758 input on the interface module (3,4,5 wire family).

¢) Adjust controls R116, R117 and R115 (red, green,
blue) on the interface module until the outputs at C2, C4
and C6 (red, green, blue) are 1V p-p and within 1%.

d) Adjust CONTRAST to 0 on the function bar graph.
Switch to the internal crosshatch.

e) Increase BRIGHTNESS to 10. Turn OFF two of
switches SW1, SW2 and SW3 on the Bias module.

f) Adjust the appropriate video null trim pot (R113=red,
R114=green, R115=blue) on the Video Control module
until the crosshatch bars disappear from the image.
Repeat for the two remaining CRTs.

g) Turn OFF two of switches SW1, SW2, and SW3.
Adjust R8 on the Video Output module of the CRT which
is on until maximum brightness is reached. Repeat for
the other two CRT's.

h) Turn all switches on (SW1, SW2 and SW3). Set
BRIGHTNESS to 5.

) Connect the digital voltmeter between the cathode
(pin K on the Video Output module) and ground.

NOTE: If the raster changes In brightness when the
voltmeter Is connected, Insert a 20K resistor in serles
with the voltmeter. Keep the body of the resistor
close to the cathode pin. See Figure 7-4.
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J) Adjust R5 on the Video Output module until the
voltmeter reading is 140 VDC+ 0.3V.

k) Adjust the three G2 trim potentiometers (R20, R45,
R19) on the Bias module until the raster of each color is
just visible.

) Turn OFF two of switches SW1, SW2 and SW3 and
adjust the G2 trim pot of the color still ON until the raster
just disappears. Repeat for the other two CRT's.

m) Increase BRIGHTNESS to 10. Decrease CONTRAST
to 0. The image should be grey. If it is not, adjust R8 on
two of the Video Output modules. Repeat steps h) to m)
as needed.

n) Tum all switches ON (SW1, SW2 and SW3). Adjust
BRIGHTNESS to 5. Increase CONTRAST to 3. Connect
the white field generator. Turn all three trimpot drive
controls (red R1, green R2, blue R3) on the Waveform
module fully clockwise. Decrease two of the colors until
the best white image Is produced. Check steps e) and f)
and repeat if necessary.

o) Gradually decrease contrast and observe the color on
the screen. At low levels the color should be grey; if it is
not, adjust one or two of the G2 trimpots on the Bias
module until it is.

p) Repeat steps n) through o) until an optimum white is
obtained. NOTE: If all three trimpots were adjusted in
step k), repeat steps n) and o).
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FIGURE 7-4. Video Output Module (back)
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7.4 CRT/Lens Assembly Alignment

The following procedure is to be performed after
replacement or reassembly of a CRT/Lens assembly. For
general focusing and geometry alignment instructions,
refer to the PROJECTOR ALIGNMENT section in the
Owner's Manual.

~ WARNING

The power supplles In the projector are capable of
delivering LETHAL quantities of energy. Follow
normal HIGH VOLTAGE precautions when working
near them.

Tools & Equipment Required:

hex head ball-nose driver (in tool pouch)
allen key (in tool pouch)

combination wrench (in tool pouch)
adjusting tool (in tool pouch)

Phillips screwdriver

fine tip slot screw driver

Modules affected:

CRT/Lens Assembly

Bias Module

Defiection Yoke

Converge/DC Centering Assembly

L] L L] L]

a) Remove the top covers as described in Section 5.2.

b) For the newly installed or reassembled CRT, turn on
the corresponding CRT switch on the Bias module. Refer
to Figure 7-5. With the internal cross hatch selected from
the keypad, look into the CRT lens and adjust the G2 and
focus controls on the Bias module. Set the controls to

54-7604-02P/54-7904-03F (06/90)
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roughly match that seen when looking into the other two
CRT's (while turned on). Note: If the CRT is exhibiting an
extremely bright image (high beam current), reduce with
the G2 control.

c) Turn OFF the newly installed CRT and turn ON one of
the original CRTs, preferably the green or red. Use the
appropriate switch on the Bias module. See Figure 7-5.

d) Press HELP, 1, 2, to enter the set-up routine.

e) Focus the picture optically and mechanically to
produce optimum top, center, bottom and corner focus.
Refer to the PROJECTOR ALIGNMENT section in the
Owner's Manual for focusing instructions.

f) Switch ON the newly installed lens/CRT assembly.
Ideally, the two colors should be converged and in focus.

g) Loosen both yoke clamps. Rotate the yoke clockwise
or counter-clockwise until the image best lines up with
the image from the reference CRT. Tighten the leading
yoke clamp, i.e., the clamp which is nearest to the lens.

h) Follow the spot size adjustment instructions in section
7.5 for the affected CRT.

1) Check the top to bottom focus referring to the
PROJECTOR ALIGNMENT section in the Owner's
Manual.

J) Converge the projector referring to the
CONVERGENCE ALIGNMENT section in the Owner's
Manual.

k) If color balance is not correct, refer to section 7.2 -
Color Balance Set-up.
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FIGURE 7-5. Bias Module and CRT Controls
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7.5 Spot Size Adjustment
Tools & Equipment Required:
« Phillips screwdriver

+ fine tip slot screwdriver

Modules affected:
« Converge/DC Centering Assembly

a) Remove the projector top covers per section 5.2.
b) Power up the projector.

c) Check optical focus. Re-focus if necessary.

d) Set FOCUS to 5 on the function bar graph.

e) Press CONV, 4 to produce a dot pattern.

NOTE: Do not use Interlace signals for these
adjustments.

f) Turn OFF the green and blue CRTs using slide
switches SW2 and SW3 on the Bias module. Darken the
room.

g) Turn the RED focus pot (R26) on the Bias module
fully clockwise to produce large, well-defined spots on
the screen.

h) View the screen center. Rotate the stigmator rings
until the spot becomes round. Refer to Figure 7-5.

WARNING

HIGH VOLTAGE
Follow normal HIGH VOLTAGE precautions.

NOTE: Rotating the rings In opposite directions
produces a different effect than does rotating the
rings together.
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) Turn the red electronic focus pot fully

counter-clockwise to produce small, bright dots
surrounded by dim halos on the screen.

) Rotate the flare rings until the bright spot is in the
center of the halo. Refer to Figure 7-5.

k) Repeat steps h) to j) several times until spot/flare

geometry looks best. Turn the focus pot until the spot is
focused.

) Turn OFF the red CRT. Turn ON the blue CRT. Use
slide switches SW1 and SW3 on the Bias module.

m) Repeat steps h) to k) for the blue CRT. The blue
electronic focus pot is R27.

n) Turn OFF the blue CRT. Turn ON the green CRT. Use
slide switches SW3 and SW2 on the Bias module.

o) Repeat steps h) to k) for the green CRT. The green
electronic focus pot is R28.

p) Turn ON all CRTs.

q) Set CONTRAST to 3. Check focus and adjust the
appropriate pot on the Bias module as necessary.

r) Install the projector covers.
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