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First Printing, January 1996

Possession, use, or copying of the software described in this publication is authorized only pursuant to a valid written license from
Electronics for Imaging, Inc.

O Electronics for Imaging, Inc. 1996. All rights reserved.

Legal Notices

ELECTRONICS FOR IMAGING, INC. MAKES NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT
LIMITATION THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE,
REGARDING THE APPLE SOFTWARE. ELECTRONICS FOR IMAGING DOES NOT WARRANT, GUARANTEE, OR
MAKE ANY REPRESENTATIONS REGARDING THE USE OR THE RESULTS OF THE USE OF THE APPLE SOFTWARE
IN TERMS OF ITS CORRECTNESS, ACCURACY, RELIABILITY, CURRENTNESS, OR OTHERWISE. THE ENTIRE RISK
AS TO THE RESULTS AND PERFORMANCE OF THE APPLE SOFTWARE IS ASSUMED BY YOU. THE EXCLUSION OF
IMPLIED WARRANTIES IS NOT PERMITTED BY SOME STATES. THE ABOVE EXCLUSION MAY NOT APPLY TO
YOU.

IN NO EVENT WILL ELECTRONICS FOR IMAGING, ITS DIRECTORS, OFFICERS, EMPLOYEES OR AGENTS BE
LIABLE TO YOU FOR ANY CONSEQUENTIAL, INCIDENTAL OR INDIRECT DAMAGES (INCLUDING DAMAGES
FOR LOSS OF BUSINESS PROFITS, BUSINESS INTERRUPTION, LOSS OF BUSINESS INFORMATION, AND THE
LIKE) ARISING OUT OF THE USE OR INABILITY TO USE THE APPLE SOFTWARE EVEN IF ELECTRONICS FOR
IMAGING HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. BECAUSE SOME STATES DO NOT
ALLOW THE EXCLUSION OR LIMITATION OF LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL DAMAGES,
THE ABOVE LIMITATIONS MAY NOT APPLY TO YOU. Electronics for Imagings liability to you for actual damages from any
cause whatsoever, and regardless of the form of the action (whether in contract, tort [including negligence], product liability or
otherwise), will be limited to $50.

Restricted Rights Legends

For defense agencies: Restricted Rights Legend. Use, reproduction, or disclosure is subject to restrictions set forth in subparagraph
(c)(L)(ii) of the Rights in Technical Data and Computer Software clause at 252.227.7013.

For civilian agencies: Restricted Rights Legend. Use, reproduction, or disclosure is subject to restrictions set forth in subparagraph (a)
through (d) of the commercial Computer Software Restricted Rights clause at 52.227-19 and the limitations set forth in Electronics for
Imaging’s standard commercial agreement for this software. Unpublished rights reserved under the copyright laws of the United States.

Trademarks
The following are trademarks of Digital Equipment Corporation: OpenVMS, VAX, PATHWORKS, Digital, and the DIGITAL logo.

The following are trademarks of Electronics for Imaging, Inc.: EFI, the EFI logo, Fiery XJ, Fiery Driven, the Fiery Driven Signature,
EFICOLOR, the EFICOLOR logo, and Fiery Print Calibrator. Fiery, EFICOLOR, and the EFICOLOR logo are registered with the
U.S. Patent and Trademark Office.

All other trademarks and registered trademarks are the property of their respective holders.

The software described in this guide is furnished under a license agreement or nondisclosure agreement. The software may be used or
copied only in accordance with the terms of the agreement.

Printed in U.S.A.

Electronics for Imaging Software License Agreement

Electronics for Imaging, Inc. grants to you a non-exclusive, non-transferable license to use the software and accompanying
documentation (“Software”) included with the Colorwriter LSR 2000 Color printer you have purchased, including without limitation
the PostScript” software provided by Adobe Systems Incorporated.



You may:
a. use the Software solely for your own customary business purposes and solely with Colorwriter LSR 2000;

b. use the digitally-encoded machine-readable outline and bitmap programs (“Font Programs”) provided with Colorwriter LSR 2000
in a special encrypted format (“Coded Font Programs”) to reproduce and display designs, styles, weights, and versions of letters,
numerals, characters and symbols (“Typefaces”) solely for your own customary business purposes on the screen of the Colorwriter
LSR 2000 or Macintosh monitor used with Colorwriter LSR 2000;

c. use the trademarks used by Electronics for Imaging to identify the Coded Font Programs and Typefaces reproduced therefrom
(“Trademarks”); and

d. assign your rights under this Agreement to a transferee of all of your right, title and interest in and to Colorwriter LSR 2000 provided
the transferee agrees to be bound by all of the terms and conditions of this Agreement.

You may not:

a. make use of the Software, directly or indirectly, to print bitmap images with print resolutions of 600 dots per inch or greater, or to
generate fonts or typefaces for use other than with Colorwriter LSR 2000;

b. make or have made, or permit to be made, any copies of the Software, Coded Font Programs, accompanying documentation or
portions thereof, except as necessary for use with the Colorwriter LSR 2000 printer purchased by you; provided, however, that under
no circumstances may you make or have made, or permit to be made, any copies of that certain portion of the Software which has been
included on the Colorwriter LSR 2000 hard disk drive. You may not copy the documentation;

c. attempt to alter, disassemble, decrypt or reverse engineer the Software, Coded Font Programs or accompanying documentation.

d. rent or lease the Software.

Proprietary Rights

You acknowledge that the Software, Coded Font Programs, Typefaces, Trademarks and accompanying documentation are proprietary
to Electronics for Imaging and its suppliers and that title and other intellectual property rights therein remain with Electronics for
Imaging and its suppliers. Except as stated above, this Agreement does not grant you any right to patents, copyrights, trade secrets,
trademarks (whether registered or unregistered), or any other rights, franchises or licenses in respect of the Software, Coded Font
Programs, Typefaces, Trademarks or accompanying documentation. You may not adapt or use any trademark or trade name which is
likely to be similar to or confusing with that of Electronics for Imaging or any of its suppliers or take any other action which impairs
or reduces the trademark rights of Electronics for Imaging or its suppliers. The trademarks may be used only to identify printed output
produced by the Coded Font Programs. At the reasonable request of Electronics for Imaging, you must supply samples of any Typeface
identified with a trademark.

The MacApp software is proprietary to Apple Computer, Inc. and is licensed to Electronics for Imaging, Inc. for distribution only for
use in combination with Colorwriter LSR 2000 software utilities.

Confidentiality

You agree to hold the Software and Coded Font Programs in confidence, disclosing the Software and Coded Font Programs only to
authorized users having a need to use the Software and Coded Font Programs as permitted by this Agreement and to take all reasonable
precautions to prevent disclosure to other parties.

Remedies

Unauthorized use, copying or disclosure of the Software, Coded Font Programs, Typefaces, Trademarks or accompanying
documentation will result in automatic termination of this license and will make available to Electronics for Imaging other legal
remedies.

Export Controls

You agree that you will not export or re-export the Software or Coded Font Programs in any form without the appropriate United States
and foreign government licenses. Your failure to comply with this provision is a material breach of this Agreement.

Government Use

Use, duplication or disclosure of the Software by the United States Government is subject to restrictions as set forth in subdivision (c)
(1) (ii) of the Rights in Technical Data and Computer Software clause at DFARS 252.227-7013 or in subparagraphs (c) (1) and (2) of
the Commercial Computer Software—Restricted Right Clause at 48 CFR 52.227-19, as applicable.



Third Party Beneficiary

You are hereby notified that Adobe Systems Incorporated, a California corporation located at 1585 Charleston Road, Mountain View,
California 94039-7900 (“Adobe”) is a third-party beneficiary to this Agreement to the extent that this Agreement contains provisions
which relate to your use of the Fonts, the Coded Font Programs, the Typefaces and the Trademarks licensed hereby. Such provisions are
made expressly for the benefit of Adobe and are enforceable by Adobe in addition to Electronics for Imaging.

General
This Agreement will be governed by the laws of the State of California.

This Agreement is the entire agreement held between us and supersedes any other communications or advertising with respect to the
Software, Coded Font Programs and accompanying documentation. If any provision of this Agreement is held invalid, the remainder
of this Agreement shall continue in full force and effect.
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FCC (Federal Communications Commission) Notice

WARNING: FCC Regulations state that any unauthorized changes or modifications to this equipment not expressly approved by the
manufacturer could void the user’s authority to operate this equipment.

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful interference in a residential installation. This equipment
generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the instructions, may cause
harmful interference to radio communications. However, there is no guarantee that interference will not occur in a particular
installation. If this equipment does cause harmful interference to radio or television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the interference by one or more of the following measures:

« Reorient or relocate the receiving antenna.

« Increase the separation between the equipment and the receiver.

« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult a dealer or an experienced radio or television technician for help.

Modifications: The FCC requires the user to be notified that any changes or modifications made to this device that are not expressly
approved by Digital Equipment Corporation may void the user’s authority to operate the equipment.

Cables: Connections to this device must be shielded cables with metallic RFI/EMI connector hoods in order to maintain compliance
with FCC Rules and Regulations.

DOC Compliance Notice

This equipment does not exceed the Class B limits for radio noise emissions as described in the Radio Interference Regulations of the
Canadian Department of Communications.

DOC Avis de Conformation

Le présent appareil numérique n'émet pas de bruits radioélectriques dépassant les limites applicables aux appareils numériques de la
classe B préscrites dans le Reéglement sur le brouillage radioélectrique édicté par le Ministére des Communications du Canada.

Acoustics

Declared values per 1SO 9296 and 1SO 7779:

Sound Power Level Sound Pressure Level
Lwag: B Lpam, dBA

(bystander positions)



Product Idle Operate Idle Operate

LNCO01 (color) 6.2 7.0 44 53
LNCO1 (b&w) 6.2 6.9 44 52
(1B=10dBA)

Current values for specific configurations are available from Digital representatives.

Schallemissionswerte
Werteangaben nach 1SO 9296 und 1SO 7779/DIN EN27779:

Schalleistungspegel Schalldruckpegel

Lwaa: B |-pAmv dBA
(bystander positions)

Gerat Leerlaug  Betrieb Leerlauf  Betrieb

LNCO01 (color) 6,2 7,0 44 53

LNCO1 (b&w) 6,2 6,9 44 52

(1B =10dBA)

Aktuelle Werte fur spezielle Ausruistungsstufen sind tUber die Digital Equipment Vertretungen erhéltlich.
Class 1 Laser Product (100-120V/220-240V models)

Laser radiation could be hazardous to the human body. For this reason, laser radiation emitted inside this printer is hermetically sealed
within the protective housing and external cover. In the normal operation of the product by the user, no radiation can leak from the
machine.

This printer is certified as Class 1 laser product under the U.S. Department of Health and Human Services (DHHS) Radiation
Performance Standard according to the Radiation Control for Health and Safety Act of 1968. (This means that the printer does not
emit hazardous laser radiation.)

The label shown below is attached to this printer.

DANGER - Invisible laser radiation when open
AVOID DIRECT EXPOSURE TO BEAM.
CAUTION - INVISIBLE LASER RADIATION WHEN OPEN.

AVOID EXPOSURE TO BEAM.

ATTENTION - RAYONNEMENT LASER INVISIBLE EN CAS D'OUVERTURE.
EXPOSITION DANGEREUSE AU FAISCEAU

VORSICHT - UNSICHTBARE LASERSTRAHLUNG, WENN ABDECKUNG GEOFNET.
NICHT DEM STRAHL AUSSETZEN.

ATTENZIONE - RADIAZIONE LASER INVISIBLE IN CASO DI APERTURA.
EVITARE L'ESPOSIZIONE AL FASCIO.

PRECAUTION- RADICION LASER INVISIBLE CUANDO SE ABRE.
EVITAR EXPONERSE AL RAYO.

VARO! - AAVATTAESSA OLET ALTTIINA NAKYMATTOMALLE
LASERSATEILYLLE. ALA KATSO SATEESEEN.

VARNING! - OSYNLIG LASERSTRALNING NAR DENNA DEL AR GPPNAD.
BETRAKTA EJ STRALEN.

ADVARSEL! - USYNLIG LASER STRALING, NAR DENNE ER ABEN.
UNDGA BESTRALING

ADVARSEL - USYNLIG LASERSTRALING, NAR DEKSEL APNES.
UNNGA EKSPONERING FOR STRALEN.

E M -CON—ORBTERTAL—Y—AHMNSNTUETS, —
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WARNING: When servicing the machine or laser module, follow the procedures specified in the manual so that there are no hazards
from the laser. The use of controls, adjustments, or performance of procedures other than those specified in this manual may result in
hazardous laser radiation exposure.

WARNING: The label shown above is intended as a warning to persons disassembling the Raster Laser Scanner unit for internal
alignment or repair purposes. It does not apply to any of the maintenance procedures specified in this manual.

CDRH Regulations

The Center for Devices and Radiological Health (CDRH) of the U.S. Food and Drug Administration implemented regulations for
laser products on August 1, 1976. These regulations apply to laser products marketed in the United States. The label on the printer
indicates compliance with the CDRH regulations and must be attached to laser products marketed in the United States.
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Preface

TheColorwriter LSR 2000 Printer Service Guide is intended for
certified printer technicians installing or servicing a Colorwriter
LSR 2000. If you have not received installation and service
certification, you should not attempt to service the Colorwriter.

This guide is divided into the following sections:

» “Preface” gives general information about this guide and general
information that you should know before you attempt to install
a Colorwriter.

e Chapter 1, “Introduction”, provides general information about
the Colorwriter.

e Chapter 2, “Using the Control Panels”, provides overview of the
Colorwriter Control Panel and the Density Control Panel.

e Chapter 3, “Operation”, provides detailed information on how
the printer functions.

e Chapter 4, “Service Procedures”, describes removal and
replacement procedures for Colorwriter components.

e Chapter 5, “Troubleshooting Procedures”, identifies the source
of common problems that may occur with the printer and
suggests ways of correcting them.

Colorwriter customers should not use the technical service
documentation. Please don't leave your copy of the Colorwriter LSR
2000 Printer Service Guide behind after you make a service call.

About the illustrations in this guide

The illustrations in this guide reflect the version of the Colorwriter
at the time of publication. Components shown in these illustrations
are subject to change. To receive information about any Colorwriter
components that do not match illustrations in this guide, contact
your authorized service/support center.

Xiii
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Preface

Terminology and conventions

The term network administrator refers to the person responsible for
maintaining the network at the customer site.

The term display window refers to the LCD (liquid crystal display)
in the Colorwriter printer control panel.

The term printer control panel is used to describe the area on the
front of the Colorwriter that includes the activity lights, display
window, and the buttons below the display window.

The density control panel describes the area on the back of the printer
that allows you to change color density, print test patterns, adjust
separation voltage control designation and to adjust edge
registration.

The term PC-compatible refers to any IBM PC-compatible
computer capable of running MS-DOS" version 5.0 or later.

The term PC-based server refers to any device that may be connected
to the Colorwriter for parallel printing.

The arrow highlights important notes and additional information.

The caution icon indicates a need for special care and safety when
handling the equipment.

Important safety information

This printer is a high-precision electronic device. Be sure to read
these safety instructions fully before you begin.

Follow all warnings and instructions marked on the printer and
consumables, such as the toner cartridges and silicone oil bottles.
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Preface

Handling the printer

Do not place this printer on an unstable cart, stand, or table. The
printer alone weighs approximately 110 Ib (50 kg). It should always
be moved by two or more people. Do not attempt to move it by
yourself.,

When installing the printer, carefully observe the location
requirement described in this manual.

Never place the printer near or over a radiator, heat emitter, or
flame.

When the printer is in use, the fixing assembly and delivery
areas become extremely hot. Be careful not to touch these areas.

g CAUTION!  HOT SURFACE. AVOID CONTACT ACHTUNG HEISS ~ T'BF9 il
ATTENTION! TEMPERATURE ELEVEE ~ PRECAUTION!/ ATTENZIONE!  ALTA TEMPERATURA

When moving the printer, be sure to turn the power off before
unplugging the power cable.

Handle all PCBs (printed circuit boards) by their edges only, but
avoid touching the contacts on the edge of the board.

Choosing a location for the Colorwriter

Do not expose the printer to a wet environment.

Do not directly expose the printer to a chemical environment,
for example, an experimental laboratory. The exterior of the
printer is made of plastic, and the outside covering may fade,
become deformed, or melt.

Do not install the printer where it is exposed to smoke or steam
or sun.

The printer should never be placed near or over a radiator or
heat register. This printer should not be placed in a built-in
installation unless proper ventilation is provided.

XV
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Preface

Unpacking and setting up the Colorwriter

* Report any shipping damage. If there is any evidence of
shipping or handling damage to the Colorwriter packing boxes
or their contents, save the damaged boxes and parts, call the
shipper immediately to file a claim, and notify your authorized
service/support center.

» Do not operate the printer until all packaging materials
(packing tape, spacers, and styrofoam molds) have been
removed.

» Before connecting the printer to a power source, check the
voltage rating label at the back of the printer to ensure that the
printer voltage matches that of the power source. The voltage
rating label is located on the rear of the printer. If the voltage
label is missing, contact the nearest authorized dealer or your
place of purchase.

e Be sure to unravel the power cord prior to plugging it in. Using
it tied up may lead to damage, overheating, a short-circuit, or
fire.

» Besure to plug the power cord well into the power outlet, as any
flammable material caught between an opening may result in
fire.

e Avoid using an extension cord. If it is unavoidable, be sure to
take the following precautions. Failure to do this may lead to
overheating, fire, or cause flickering due to a drop in voltage.

» Be sure not to exceed the allowed rating current of the
extension cord. Make sure that the total ampere rating of the
products plugged into the extension cord does not exceed
the extension cord ampere rating.

e Use a short extension cord. Do not connect several extension
cords together.

» Be sure to connect the printer to a ground terminal.

e The power cord should be routed so that it is not likely to be
walked on or pinched by items placed on or against it. Pay
particular attention to the plug, the receptacle, and the point
where the cord exits the unit.

* When connecting cables or disconnecting cables from the
printer, make sure that the power switch is in the off position.

« Keep the power cord and cables away from children.

e Do not handle plugs with wet hands.
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Inhalation slot

Preface

« Be sure to turn off the power before unplugging or plugging in
the printer power cord or interface cable.

e Be sure to use a surge suppressor on the Colorwriter.

Operating the Colorwriter

« Slots and openings in the cabinet are provided for ventilation.
To ensure reliable operation of the printer and protect it from
overheating, these openings should never be blocked or covered.

e The printer is equipped with a 3-wire grounding type plug,
which has a third (grounding) pin. This plug will fit only into a
grounding-type power outlet. If you are unable to insert the
plug into the outlet, contact your electrician to replace your
obsolete outlet. Do not defeat the purpose of the grounding-

type plug.

 If the printer will not be used for a long period of time, turn the
power off and unplug the power cord.

* Unplug the printer from the wall outlet before cleaning. Use a
damp cloth for cleaning. Do not spray liquid cleaners or aerosol
cleaners directly on the cabinet or the openings, as the spray
could penetrate inside the printer and contaminate internal
parts.

« Never push objects of any kind into the printer through
openings in the enclosure, as the objects may touch dangerous
voltage points or short out parts. This could cause a fire or
electrical shock.

e Never spill any liquids into the printer.

e The outlet should always be free from any obstacles so as to
allow easy access.

* When unplugging the printer, always disconnect the power cord
by pulling on the plug, not the cord itself.

xvii
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Preface

e Any misuse of electrical equipment is hazardous. Do not allow
children to handle power cords or cables.

e Avoid operating the printer when the waste toner bottle and/or
silicone oil bottle is not installed; otherwise the printer may be
damaged.

* Do not attempt to modify the printer.
< Do not remove the warning or instruction labels on the printer.

« Do not dispose of the used waste toner box or the silicone oil
box into a fire.

Network precautions

e Never alter an existing network without permission from the
network administrator. The Colorwriter will probably be
connected to an existing Local Area Network (LAN) based on
Ethernet™ hardware. The network is the link between the
customer’s computer other equipment. Never disturb the LAN
by breaking or making a network connection, altering
termination, installing or removing networking hardware or
software, or shutting down networked devices without the
knowledge and express permission of the system or network
administrator or the shop supervisor.

« Never enter an IP address in Colorwriter Network Setup. Only
the network administrator should enter an IP address on a
network device. Assigning a Colorwriter an incorrect IP address
can cause unpredictable errors on any or all devices connected to
the network.

Protecting the LCD display

The Colorwriter has a liquid crystal display (LCD) that is made of
glass and can break. Do not subject the Colorwriter to strong
shocks.

If the display window breaks and the liquid crystal material leaks
out, do not inhale, ingest, or touch it. If the material gets on your
skin or clothing, wash it off with soap and water immediately.

Ozone emission

This printer meets the requirements for ozone emission of the
applicable standard published by Underwriters’ Laboratories, Inc.
(UL). Ozone (O3) is a colorless gas by-product of the
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electrophotographic process. Ozone is discharged only while the
printer is printing, and is emitted through the exhaust port on the
rear, left side of the printer.

Those who are particularly sensitive to ozone odor may rarely feel
sick if exposed to it excessively. To avoid this, make sure that the
following measures are taken.

 Install the printer in a well ventilated room.

» Avoid using multiple laser printers simultaneously.
< Avoid facing the exhaust port directly toward users.
« Replace a disposable ozone filter after about 60,000 prints.

« Avoid using the printer without a filter.

Laser safety

An invisible laser beam is radiated in the laser/scanner unit and
could be hazardous to the human body if exposed to it. For this
reason you should not disassemble the laser/scanner unit and it
should not be adjusted in the field. The following warning is
attached to the cover of the laser/scanner unit.

D ANGE R-Invisible taser radiation when open.
AVOID DIRECT EXPOSURE TO BEAM.
-INVISIBLE LASER RADIATION WHEN OPEN,
CAUTION AVOID EXPOSURE TO BEAM.
ATTENTION -RAYONNEMENT LASER INVISIBLE EN CAS D’OUVERTURE.
EXPOSITION DANGEREUSE AU FAYSCEAU. )
VORSTICHT -UNSICHTBARE LASERSTRAHLUNG. WENN ABDECKUNG GEOFFNET.
NICHT DEM STRAHL AUSSETZEN.
-RADIAZIONE LASER INVISIBILE IN CASO DI APERTURA.
ATTENZIONE EVITARE L'ESPOSIZIONE AL FASCIOQ.
-RADIACION LASER INVISIBLE CUANDO SE ABRE.
PRECAUCTON EVITAR EXPONERSE AL RAYO.
VARO!  -AVATTAESSA OLET ALTTIINA NAKYMATTOMALLE
LASERSKTEILYLLE. ALA KATSO SATEESEEN.
YARNING!-OSYNLIG LASERSTRRLNING NAR DENNA DEL AR BPPNAD.
BETRAXTA EJ STRALEN.
ADVARSEL! - USYNLIG LASER STRALING. NAR DENNE ER RBEN.
UNDGA BESTRALING, . .
- USYNL]G LASERSTRALING NAR DEKSEL APNES.
A?VARSEL UNNGg EKSPONERING FOR STRALEN.
ZEEB -20nN-OABIRTTRLV-—Y-£HRMENTVET.
V-Y-%RE5ENBLLIRLTLERD,

XixX
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Toner safety

Toner is a harmless substance. If you get toner on your skin or
clothes, remove as much as possible with a dry tissue and then wash
it with cold water. Do not use hot water; the toner may gel and
become hard to remove. Toner easily decomposes vinyl material;
therefore you should not let it come into contact with this material.



Chapter 1:
Introduction

The Colorwriter LSR 2000 printer is a full-color laser beam printer
based on the standard CMYK (cyan, magenta, yellow, and black)
color model. The Colorwriter has the following features:

Toner cartridges separate from photosensitive drum

The four color toner cartridges (cyan, magenta, yellow, and
black) are installed separately from the photosensitive drum.
When a toner cartridge is used up, just replace the toner
cartridge with a new one of the same color.

Flexible color range

The four color toner cartridges offer output in full color, a single
color only (monocolor), or the traditional true black (using the
black toner cartridge).

High resolution

The 600-dpi resolution gives you crisp, clean, and laser sharp
output in full color.

High print speed

The printer prints at 3 letter-sized pages per minute in full color,
or 12 letter-sized pages per minute in monocolor (using one of
the toner cartridges). Overhead transparencies are printed at 1
page per minute.

Flexible paper handling

The supplied paper cassette preset (A4 or letter-size, depending
on the voltage package) can hold about 250 sheets (at 80 g/m2)
of plain paper. The multipurpose tray accepts transparency films
as well as plain paper. You can also purchase a universal paper
cassette which can hold various paper sizes—Letter, A4, B5, or
legal. For higher volume, the optional paper feeder unit can be
used.

1-1
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The Colorwriter enables users of Macintosh™ computers, PC-
compatibles, and UNIX workstations to:

Send images over AppleTalk™, TCP/IP, Novell® networks, and
through a parallel (Centronics™) port to print to the
Colorwriter.

Spool print jobs and select a printing priority for each job. Users
can also control spooled print jobs sent to the Colorwriter with
remote utility software running on networked Macintosh and
PC-compatible computers.

Print PostScript and EPS files in color and grayscale.

Use 39 resident fonts. The customer can download additional
PostScript Type 1 or Type 3 fonts as needed.

How the Colorwriter operates

The basic operation of the Colorwriter can be divided into four
blocks: the overall control system, the laser/scanner system, the
image formation system, and the pick-up/feed system.

Overall control system—is controlled by the video controller
PCB, terminal PCB, DC controller PCB and the mechanical
controller PCB. When the video controller board receives a
print command from an external networked device, the
command is sent to the DC controller and the mechanical
controller which begins the printing process. These boards
control the engines that perform the printing process.

Laser/Scanner system—once printing has begun the DC
controller begins to stabilize the intensity of the laser beam. The
laser beam strikes the scanning mirror which rotates at a
constant speed. The laser beam reflected by the scanning mirror
focuses on the photosensitive drum after passing through the
focusing lens and being reflected by the reflection mirror. When
the scanning mirror rotates at a constant speed, the laser beam
scans at an even speed across the photosensitive drum. A latent
image is formed on the photosensitive drum as it is also rotating
at a steady speed.

Image formation system—is made up of the photosensitive
drum, transfer drum, developing unit, primary charging roller,
and other components. The primary charging roller negatively
charges the entire surface of the photosensitive drum while the
laser beam is radiated onto the surface of the photosensitive
drum. The latent image formed across the photosensitive drum
is made visible by the toner, and is transferred to the paper on
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the transfer drum. These steps are taken for each color. The
paper is rotated on the transfer drum until the color transfer
process is completed.

The paper is then separated from the transfer drum and
delivered to the fixing unit. The surface of the photosensitive
drum is cleaned with the cleaner blade for removal of remaining
toner, and the drum potential is kept uniform by the primary
charging roller in preparation for forming a new latent image.
The transfer drum surface is cleaned with the cleaning brush for
removal of remaining toner and the discharge roller removes the
surface charge.

This printer is also equipped with toner cartridge installation
detection, toner-low detection, toner stirring, and
photosensitive drum life detection functions.

Note: The cleaning brush is activated after 100 prints.

Pick-up/Feed system—When a print job is sent to the printer a
sheet of paper is picked up by either the cassette or manual
feeding pick-up roller, fed by the feed rollers. Any skew in the
paper is corrected by the registration roller, and then the paper
stops at the leading edge detection position. The temporarily
stopped paper is fed so that its leading edge will match the
gripper on the transfer drum as well as the leading edge of the
image on the photosensitive drum. Subsequently, the paper
passes through the transfer, separation, fixing, and delivery units
to the face-down or face-up tray.
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To external device (computer, etc.)

______________ OVERALL CONTROL SYSTEM

1

| DC controller PCB |<:>| Mechanical controller PCB |

| 1
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: | Terminal PCB | I
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| 1
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LASER/SCANNER SYSTEM : PAPER PICK-UP/FEED SYSTEM
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Beam Face-down tray
Laser position
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1
!
1
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Cleaning :
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I unit Transfer drum ﬁr?i?mng I
| 1
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; Discharge roller | | Pick-up Manual
; C | ccijr;tirtol " feeding tray
I IMAGE FORMATION SYSTEM  Attraction roller .
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e

Figure 1-1  Colorwriter functional diagram
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Parts of the printer

SISO

1—O0il bottle 9—~Paper feeder (right door)
2—Upper cover 10—Pick-up cover
3—Release knob 11—Power switch

4—Fixing unit cover 12—pPaper feeder
5—Face-up tray 13—Paper capacity indicator
6—Power cable 14—Cassette

7—pPower receptacle 15—Front door

8—Manual feeding tray 16—Printer Control Panel

17—Face-down tray

Figure 1-2  Printer — external view

© @@ ©
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1—Developing rotary unit 9—Separation charging unit 18—Manual feeding pick-up roller
2—Toner cartridge 10—Separation claw 19—Separation pad
3—Laser/scanner unit 11—O0il applying roller 20—Cleaning brush
4—Photosensitive drum 12—<Cleaning belt 21—Cassette pick-up roller
5—Primary charging roller 13—Face-down delivery roller 22—Discharge roller
6—Drum cartridge 14—Fixing upper roller 23—Registration rollers
7—Cleaning unit 15—Fixing lower roller 24—Transfer drum
8—Gripper 16—Fixing delivery roller 25—Attraction roller

17—Manual feeding tray 26—Cassette

Figure 1-3  Printer — cross sectional view
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Print options

The Colorwriter’s efficient PostScript capabilities allow customers to
use a variety of applications to create printed pages with text,
images, or a combination of text and images, and print them in
Contone or Halftone mode. The Colorwriter operates over a
network or by printing directly to the Colorwriter’s parallel port.
RIP-While-Print® allows the printer to print an image while
processing the next image.

The Colorwriter offers an efficient way to print files that have been
saved in PostScript or EPS (Encapsulated PostScript) format. These
files can be downloaded directly to the Colorwriter using the

Fiery XJ Downloader, one of the remote utilities provided with
Colorwriter.

With the parallel port option, customers can print documents
directly from applications running on a PC-compatible computer or
a server that is connected to the Colorwriter’s parallel port.
PostScript files can also be printed to the parallel port from the
DOS prompt or the Windows File Manager.

Client utility software

Colorwriter users who are working with Macintosh and
PC-compatible computers using AppleTalk can download fonts and
flies, scan color images, and control spooled print jobs using client
software delivered with the Colorwriter. The network administrator
at the customer site is responsible for loading software onto
computers that will use the Colorwriter over the network.

The Colorwriter user software floppy disks (for Macintosh or PC-
compatible computers) contain the following software:

e The Fiery XJ Downloader(] is a utility that allows the user to
download PostScript or EPS files directly to the Colorwriter
without opening the file or the application that created the file.
The Fiery XJ Downloader also allows the customer to manage
the printer fonts installed on the Colorwriter’s hard disk.

e The Fiery XJ Spooler( is a utility that allows a user to control
Colorwriter print jobs from a networked Macintosh or PC
computer. It allows the user to view the order and priority of
jobs, delete jobs, and move jobs between queues.

e A set of Adobe Macintosh screen fonts that correspond to the
PostScript printer fonts resident on the Colorwriter.
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e Printer description files that allow remote users to access
PostScript Level 2 features when printing.

e Printer drivers for Macintosh and Windows that allow
applications to communicate with the Colorwriter and use all
the PostScript Level 2 printing features of the Colorwriter.

e Color reference pages allow users to print CMYK and
PANTONE color swatches to view the range of colors available
on the Colorwriter.

The CD-ROM contains the Fiery Print Calibratord , printer
calibration software that runs on the Macintosh. The CD includes
an online user guide for the Fiery Print Calibrator, and Adobe
Acrobat Reader software for viewing and printing the user guide.
Instructions for installing the Fiery Print Calibrator and Acrobat
Reader are included in the accompanying booklet.



Chapter 2:
Using the Control Panels

The Colorwriter has two control panels: the density control panel
and the printer control panel. The density control panel on the back
of the printer can be used to change color density settings, change
test pattern pages, adjust separation voltage control designation, and
to adjust edge registration. The printer control panel on the front of
the printer allows you to set options and view information about
print jobs and display status information about the printer.

Using the density control panel

This section describes the density control panel on the back of the
printer. Once the printer is installed and powers up correctly, you
can use the density control panel to change color density settings,
test pattern pages, and separation voltage control designation, or to
adjust edge registration.

® ® © 6 O

v [c ] [y 3] B[]

(mmms | emmm)
i

COLOR

TEST
r DEFAULTj ENTER PRINT

KB B}

@ @ @
1—TEST PRINT key COLOR SELECT indicators:
2—ENTER key 6—M LED
3— +/- key 7—C LED
4—COLOR SELECT key 8—Y LED
5—Density gauge 9—Bk LED

Figure 2-1 Density control panel
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TEST PRINT—Prints one of the available test patterns (solid color,
solid white, gradation, horizontal lines, vertical lines, or grid)
and allows you to check the results of a density change.

ENTER—ATter you select a new density for one of the color select
indicators (M, C, Y, BK), press this key to save the new density
for the selected color indicator.

+/- —Use these keys to change the density or to select a new test
pattern for the TEST PRINT function.

COLOR SELECT—Press this key to select one of the color select
indicators (M, C, Y, Bk) in order to change the density.

Density gauge—Indicates the currently selected color density or
test print pattern.

M—The color indicator lights when Magenta has been selected.
c—The color indicator lights when Cyan has been selected.
Y—The color indicator lights when Yellow has been selected.

Bk— The color indicator lights when Black has been selected.

Density adjustment

Use the following procedure to customize the color density for
printed pages. Note that you can change the color density while
your job is busy printing.

To adjust color density
1. Press the COLOR SELECT key to select a color to change.

The LED lights up indicating the selected color and density (see
Figure 2-2 below).

Selected color Density

wm ] [c ]| [y ] [Bk[]]

(oooolloooo)

COLOR TEST
SELECT |—DEFAULT—| ENTER PRINT

nEDN.

Figure 2-2  Color density mode
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2. Press the + or - key to change the density.

When you change the density from the current setting, the
density gauge LED flashes.

3. Press the ENTER key to save the new density setting.

The density gauge LED stops flashing when the new color
density settings have been saved. Turning the printer on and off
does not change the color density settings. The new settings
remain in memory until they are changed.

When the printer is on, or the density control panel is not used
for at least 30 seconds, it enters OFF mode. In OFF mode, the
COLOR SELECT indicators go OFF and only the density
gauge default LED (middle) lights if all the colors are set at the
factory-shipping value. Otherwise all LEDs will go OFF.

If you press the + and - keys for at least 5 seconds, all color
densities are initialized to the default settings and the panel
enters OFF mode.

Test patterns

When the printer is Ready (or idle), you can print a test pattern to
check printer color quality. Six test patterns are available and can be
selected using the density control panel. When you change the test
pattern the Fault button on the printer control panel flashes and no
jobs can be printed to the printer. Note that turning off the printer
resets the test pattern to the default page (horizontal lines). The test
pattern is printed from the main cassette and differs from the Test
Page printed from the printer control panel.
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To change the test pattern

1. Press the ENTER key eight times while holding down the COLOR
SELECT key.

All color indicator LEDs will flash to indicate the shift to the
test pattern setting mode (see Figure 2-3 below).

D= (2= (==

QDDDDDDDDD'

COLOR TEST
SELECT r DEFAULT—l ENTER PRINT

nEPON

Figure 2-3  Test pattern setting mode

2. Press the + and - keys to select a test pattern. See Figure 2-4
below for the correspondence between the density gauge LEDs
and the test patterns available.

If you select a test pattern different from the one currently
selected, the density gauge LED for the selected pattern will
flash.

(Joooo E
Solid color
Solid white
Gradation

Horizontal lines (default)
Vertical lines
Grid

Figure 2-4  Density gauge LEDs for test patterns

3. Press the ENTER key to save the changes.

The LED stops flashing to indicate that the new test pattern has
been saved.
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Separation voltage control designation

To change the voltage control designation

1. While holding down the COLOR SELECT key, press the ENTER key
three times.

The Y and Bk color indicator LEDs flash to indicate that
separation voltage control designation mode has been entered
(see Figure 2-5 below).

| |
1) [e ) [ (oo

QDDDDDDDDD'

COLOR TEST
SELECT r DEFAULT—l ENTER PRINT

DEPEN

Figure 2-5 Separation voltage control designation mode

2. Press the + or - keys to select the separation voltage control
method. See Figure 2-6 below for the correspondence between
the density gauge LEDs and the available separation voltage
control methods.

If you change the current selection, the density gauge LED
flashes.

(Jooog ﬂmmml

Separation voltage forcible
control OFF

Separation voltage automatic
ON/OFF according to
environment

Separation voltage forcible
control ON

Figure 2-6  Density gauge LEDs for separation voltage control

3. Press the ENTER key to save changes.

The density gauge LED stops flashing to indicate that the new
the separation voltage control method has been saved.
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Edge registration

You can use the density control panel to change the manual feeding
tray edge registration, cassette edge registration and the leading edge
registration.

To adjust edge registration
1. If the printer is on, turn the power switch off.

2. Press and hold the TEST PRINT key and then turn on the power
switch to enter edge registration adjustment mode.

|
m ] e L] [y L] (e

QDDDDDDDDD'

COLOR TEST
SELECT r DEFAULT—l ENTER PRINT

DEDNN

Figure 2-7 Edge registration adjustment mode

3. Press the COLOR SELECT key to select one of the adjustment
options (see Figure 2-8 below).
As you select the different options, their adjustment value
appears on the density gauge.

Ml le Ll |y L) |Bk[_]
|

Leading edge registration
adjustment

Cassette edge registration adjustment

Manual feeding tray edge registration adjustment

Figure 2-8  Color select LEDs for adjustment options

4. Press the + and - keys to change the edge registration
adjustment value.

If you change the edge registration adjustment value, the density
gauge LED flashes.

The relationship between each adjustment item and value is as
follows:

*  For leading edge registration adjustment— pressing the + or - key
adjusts the value by 0.3mm.
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*  For cassette and manual feeding tray side registration adjustment—
pressing the + or - key adjusts the edge registration value by
0.425mm.

5. Press the ENTER key for each adjustment option to save
changes.

The density gauge LED stops flashing to indicate the new value
has been saved.

When the printer is turned ON, or the density adjustment
panel is not operated for more than 30 seconds, it will enter the
OFF mode. In OFF mode, the COLOR SELECT LEDs will go
OFF, and only the density gauge DEFAULT LED (middle) will
light up if all adjustment values are at the ROM default value.
Otherwise all will go OFF.

Press only the + and - keys for at least five seconds to initialize all
adjustment values as default and the panel will enter the OFF
state.

Using the printer control panel

The printer control panel on the front of the printer enables you to
set options and view information about print jobs, in addition to
displaying status information about the printer. It is comprised of
the following parts:

» Activity lights that indicate printer status

» Display window showing status information and options for
setting up the printer

e Buttons

Main Cassette
Processing  Fault LCD Optional Cassette ~ Multipurpose Tray

READY 212 MB
Col orwriter LSR

O

Online  Cancel Menu  Enter  Down Up  Previous Next
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Activity lights

The activity lights indicate printer status. They have the following
meanings:

Lit when the printer is ready to accept and process new jobs.

Off when the printer is on and there is no activity. Flashes when the
printer is receiving data, processing, or printing.

Lit when the printer requires operator intervention. Flashes when
there is an error that prevents printing. Solid when there is a warning
that allows printing to continue (for example a low toner message).

Lit when the main (upper) paper cassette is selected as the default
tray or requested by the current print job.

Lit when the optional (lower) paper cassette is selected as the default
tray or requested by the current print job.

Lit when multipurpose tray is selected as the default tray or
requested by the current print job.

Display window

The display window is an LCD panel on the printer control panel
that provides information about the status of the printer, enables
you to print special pages, and enables you to view and edit
information in Printer Setup. For information about Printer Setup,
see the User Guide.

Buttons
The buttons have the following meanings:

Suspends and resumes printing.

Cancels the “oldest” job processing or printing. This button is only
active when the Process Or Print message appears.

At startup, displays the setup menus. In the setup menus, takes you
back to the seLecT MENU screen. When the printer is on line, switches
between the status windows and the Print Pages menu (and the warning
window if a message is displaying).

Selects the currently displayed choice on the second line of the display
window and proceeds to the next option.
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Takes you to another entry in the list. In a fixed-length list, takes you to
the previous item in the list. When entering text, decrements to the
previous character in the alphabet. Hold down the button to decrement
rapidly.

Takes you to the another entry in the list. In a fixed-length list, takes
you to the next item in the list. When entering text, increments to the
next character in the alphabet. Hold down the button to increment
rapidly.

In the Setup menus, backspaces the cursor to the previous text-entry
position. In a text field, deletes the last character.

In the Setup menus, advances the cursor to the next text-entry position.

Status messages

When the printer is printing normally, status information about
current jobs appears in the display window. The messages are:

« Initializing—Displays the free disk space and software version
while the printer is initializing.

» Ready—Displays when the printer is ready to print but is not
processing or printing a job. The free disk space and software
version also appear.

» Processing—Displays the name of the job currently processing.
e Printing—Displays the name of the job currently printing.

» Canceling Job—Displays when you cancel a print job.

Error messages

If there is a problem with printing, the Fault light flashes, and an
error message appears in the display window. You can press the
Menu button while the Error message is displayed to see other
Display window screens. If the Fault light is solid, it means that the
printer requires attention but printing can continue (for example, a
low toner message).
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Menu options

You can press the Menu button to display a list of special pages to
print to the printer. Use the Scroll Up and Down arrows to select
the page you want to print, and then press the Enter button.

The pages you can print are:

Test Page—Prints a test page (this is different from the test
pattern pages printed from the density control panel). This
enables you to confirm that the printer is properly connected
and allows you to view samples of color and grayscale to
troubleshoot problems with the printer. The following
information also appears: printer name, product name, system,
software version, memory configuration, Ethernet address,
default paper size, and whether the optional cassette is installed.

Job Log—Prints the log of the last 40 jobs. For information on
the fields in the Job Log and on printing it in other forms, see
the section on using the job log with the Macintosh or Windows
Fiery XJ Spooler in the User Guide.

Configuration—Prints the configuration page, which gives the
current device configuration. This page lists the selected options
for all Setup settings.

Help Map—Prints an overview of the screens you can access from
the printer control panel.

Color Pages—Prints the color reference charts. These pages
display the RGB, CMY, and PANTONE colors available from
the printer.
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Chapter 3:
Operation

This chapter describes how the printer operates. Printer operation
can be divided into the following four systems:

Overall control
The image formation
The laser/scanner

Paper pick-up/feed

The following conventions are used throughout this chapter:

Mechanical linkages in the diagrams are indicated by black and
white lines. The flow of control signals are indicated by solid
arrows, and the flow of groups of signals are indicated by
outlined arrows.

“H” or a signal name without a slash in front of it (such as
PSNS) indicates active-high signals. “L” or a signal name with a
slash in front of it (such as /SCNON) indicates active low
signals.

Note: The internal operation of the microcomputer in the
Colorwriter cannot be checked and therefore information on it is
not described in this manual.

3-1
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To external device (computer, etc.)

______________ OVERALL CONTROL SYSTEM
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Figure 3-1 Colorwriter functional diagram
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Overall control system

The operation sequence for the Colorwriter is controlled by the
video controller PCB, terminal PCB, DC controller PCB and the
mechanical controller PCB. When the printer is turned on and
enters the STANDBY state, the microcomputer on the DC
controller sends signals to drive the laser diode, fixing heaters, and
other components in response to the print signal from the video
controller.

The video controller board receives the data to be printed from a
networked device over AppleTalk", TCP/IP, Novell® networks, or
through the parallel (Centronics™) port. The video controller board
includes a MIPS R4600 RISC (Reduced Instruction Set Computer)
CPU with a built-in floating point accelerator that runs the CPSI
(Configurable PostScript Interpreter). The CPSI (an
implementation of Adobe’s PostScript language) interprets the
PostScript page description file to produce the image pattern in
memory. The Fiery RipChips” on the video controller board
control data management and other system functions, freeing up
the CPU for efficient image data processing. The video interface
chips on the video controller board then transfer the image data to
the DC controller and the mechanical controller to begin the
printing process.

These boards control the engines that perform the printing process.
The microcomputer on the DC controller sends the print sequence
command to the mechanical controller and the mechanical
controller outputs the signals for driving the various loads including
the high-voltage power supply, motors, and solenoids.
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Figure 3-2 DC and mechanical controller PCB functional diagram
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Main PCBs

This section describes the functions of the DC controller PCB and
the mechanical controller PCB.

DC controller PCB

When the PRINT signal is received from the video controller, the
DC controller sends the print sequence command to the
mechanical controller, which then starts controlling the various
loads.

The DC controller also provides:
e Laser/scanner control (see “Laser/scanner system” on page 3-16)

» Image stabilization control (see “Image quality stability control”
on page 3-69)

e Fixing temperature control (see “Fixing and delivery unit” on
page 3-95)

e Power-OFF time measurement
« Various detection functions

+ Video interface control

Mechanical controller PCB

The mechanical controller PCB controls the various loads in
response to signals received from the DC controller PCB. The
mechanical controller then returns the status signals back to the DC
controller.

The mechanical controller controls the pick-up PCB, the high-
voltage power supply PCB, and the paper feeder driver PCB via
serial communication.

The mechanical controller also provides:

e Drive for the various motors including fan motors (see “Drive
system” on page 3-12)

e Control of the developing unit (see “Developing unit control”
on page 3-58)

e Control of the fixing unit (see “Fixing and delivery unit” on
page 3-95)

» Control of the transfer drum and peripheral units (see “Transfer
drum and peripheral components” on page 3-86)

e Control of the pick-up PCB (see “Paper pick-up” on page 3-76),
the high-voltage PCB (see “High-voltage control” on
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page 3-45), and the paper feeder driver PCB (see “Paper feeder”
on page 3-124)

e Toner stirring function, toner-low detection, and toner
cartridge detection (see “Toner cartridge” on page 3-29)

e Photosensitive drum life detection (see “Photosensitive drum
life detection” on page 3-54)

« Waste toner collect system control (see Figure 3-33 on
page 3-44)

e Power-saving mode control (see “Power supply” on page 3-121)
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————————
I Laser/scanner unit i DC controller PCB
| | J111-23 ] ) ]
‘ Laser | 22 /VDOENB "L" when video data is able to be written.
| control ' - /LSON "L" to switch ON the laser diode forcibly.
i PCB l 1; NHD Reset signal
i | 1345 SCK1 Clock signal
i i -6-7-13151 M1toM8  PWM mode-setting signal
. -11
| | 7# Analog signals are output to control the
' J110-7 .
| | ) oy AR
. | Laser diode ' ~ 1 PDIN —— Voltage is input in proportion to the
| | -11,-13,-15,-17, laser power.
i | 19212325 | 1y 1o Dvg  Video data signals
; | -9
| ! T
| - s5v
i 34511 | J102:4 | A
i BD PCB 2| -3 | /BDI "L" when the BD signal is input.
; -3 -2
| ! r
| H +24V
i J701-1,-2 | J102-10,-11 A
. 6] 6 .
| Scanner 4! 3 SCNCLK — Ill?tiferen_ce clock signal
. motor /SCNON — "L" to drive the scanner motor.
-3 9 o
| T /SCNRDY — "L" when the scanner motor
. -5,-7] -5,-7 is rotating normally.
| ! W
. D — — 1631-3 J106-6 OILSNS "H" when oil runs out.
Oil sensor i [: ] 1 -5
PS13 l ! -2 -
I_ _____ _ _' 4 7-}7'
) 161-3 J106-1 |7 LEDON  "L"when the power-saving mode is set.
Cleaning belt 1 3
Se’l‘gsgg §Z [: > | WEBSNS  "H" when the cleaning belt has run out.
Transfer drum 1 — — 1J41F-1 J105-13 AoV
opserer §Z [: S " TOPREG  "H" switched to "L" when the TOP
. . - - position of the transfer drum is detected.
_—— - - = . 7-}7— 'L" switched to "H" when the registration
position is detected.
Waste toner | —  — - _:‘]631'?1 ‘]107% LEDON "L" when the power-saving mode is set.
sensor I - - g .
PS12 : i [: : ) ) T:;UL H" when the waste toner is full.
Cassette size-sensing switch ~ Ejection sensing switch
I_ _______ 1 |_ |
: Eix: |3312-; J1602-g: :Jlﬁm_;ﬂ ICSIZE3 '] The cassette size and the pulling
1 - - - - .
\ o T S -|I :7_3 /CSIzE2 | operation for the ejector are detected
! ] ! h /CSIZE1
! L4 *1: SW1601 -4 -
|
I
I

7

Figure 3-3 DC controller input/output signals (1 of 3)
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C T L K DC controller PCB
Power ! Power supply !
switch : I
J101-6
SW1i— : POFF  "L"when the power switch is ON.
I
SDV(\;i?(I;h || Power supply control IC : 5 | PCONT  "L"to turn ON the printer.
|
SW2 : ! o DOPN "H" when the front door, pick-up door,
| : or fixing unit door is open.
|
| | Mechanical
I ., controller
! . PCB - - -
: oam e irITst\évIPeedn the fixing unit is properly
1 | Fixing unit abnormality ro 1 J112-31] Fxsts” H when improperly installed;
1 | detection circuit L : pulse signal when fixing heater is ON.
! Pl I - "H" when the safety circuit turns OFF
: ot —og| SFSNS— the relay.
I Safety circuit — g /FXROF — " to turn OFF the relay.
: — " IFXENB — The fixing heater can be turned ON
\ - | when pulses are output.
' v
| 4 +24v sy A1 L 26 .
| AL—< _ : : i /FXUON  "L"to turn ON the fixing upper heater.
I Relay f — : -27] [EXLON  "L" to turn ON the fixing lower heater.
1 |
( ):‘L: KH o :
| I
: % o ;
p— o |
: —K : : 1
: R
L1 1 1
(RS A - :
! 1
Al el el 1 1 |
I Thermoswitch : : I
1 o'c | . !
1 |
I ( TP1  Fixing upper heater ! ; I
! ] I !
ant I
: . H1 ! ! !
| Thermoswitch 1 : |
I 1
: U‘T P2 Fixing lower heater 1 : I
|
| ‘ o] . i |
! H2 - - ; !
| 1 1
i I ! 1J112-24 .
: Fixing roller @Thermlstor 1 ' T THI The voltage decreases as the fixing
I temperature : : : ﬁT roller temperature increases.
| detection TH | ! 1J112-22 . o
| | i L i /FXSNS "L" when the fixing unit is installed.
1 1 1
: I r I
) 1 : 77T |
1 I
: Fixing unit I : I
____________________ 1 o __
Figure 3-4 DC controller input/output signals (2 of 3)
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Mechanical
controller PCB

DC controller PCB

Density sensing
PCB

Density adjustment
panel

J73-1  J20055, 1J2007-6 J112-6| A+5V
'i "2‘ : ! '; '; HUMSNS HUMIDITY SENSOR signal
- = . —| TMPSNS  TEMPERATURE SENSOR signal
35 1,3 | -8-10 -8-10 9
| ! T
J103-14| a+24V
-1 4+5V
; DSNS DENSITY SENSOR signal
~1 IDSEL "H" to enter the color toner density
sensing mode.
"L" to enter the black toner density
-5,-6,-7,-8, sensing mode.
'9"10"11"15 /DO to /D7 LED POWER CONTROL signal
'14 /DENB  “L"to turn ON the LED.
J108-1t0 8

)

Serial communications

Figure 3-5 DC controller input/output signals (3 of 3)
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High-voltage power
supply PCB

Pick-up PCB

-
1 Developing rotary unit
I

Mechanical controller PCB

Serial communication

Serial communication

|
: +5V
PS4 ! %
| Developing 1 J2036-4 . )
jrotary position §Z l: : -6 | DEVHP H" when a flag is detected.
1sensor | -5 See P. 2-53 and P. 2-54.
| ! 7T
! I
I
! PS3 ! % +5V
1 Toner cartridge M o
1 position S? l: : -3 [pEvCAM "L" when the toner cartridge is pressed
Isensor ; -2 against the photosensitive drum.
Y oo ___ a 71/7, "H" when the toner cartridge is separated
cL2 from the photosensitive drum.
_ o J2017-4 |1 +24V
aﬁycegoplng unit drive ( )73 /DEVON  "L" to turn ON CL2, rotating the rotary.
"H" to turn OFF CL2, rotating the developing sleeve.
CL1
Developing rotary J2017-2 |1 +24V
brake clutch () 11/DEVBRK "L"totumn ON CL1, braking the developing rotary.
© 7 T Fixingunit
1 1
! PS10 1 % +5V
| 1
1 Oil overflow 1 e ; ;
I sensor :‘ §Z . OILFUL H" when oil overflows from oil pan 2.
I
| : r
1 PSs9 | +5V
I Il
Delivery paper
: sensory pap :‘ §Z : POUT "H" when print paper is detected.
| 1 ﬁT
SL6 1201422 j+24V
Attraction roller press (Y 1 “L" to turn ON SL6, operating the attraction roller
solenoid =+ IATTSLON press_cam.” This solenoid is used to control the
pressing/separation between the attraction roller
SL9 247 and thetransfer drum.
Discharge roller press J2014-10 |7
solenoid ( )7'9 /DCSLON "L"to turn ON SL9, operating the discharge roller
press cam. This solenoid is used to control the
SL7 pressing/separation between the discharge roller
312017-4 j+24V and thetransfer drum.
Drum press solenoid )7'3 /DDSLON "L" to turn ON SL7, operating the transfer drum
press.cam. This solenoid is used to control the
sL8 +24V gressmg(/is%paratlor% be(}ween the photosensitive
Transfer drum cleaner J2014-5 {1 rum and the transfer drum.

-6

T

press solenoid

JTDCSLON "L" to turn ON SL8, operating the cleaning brush
press.cam. This solenoid is used to control the
pressing/separation between the cleaning brush

SL3
- - 12009-8 j4.24\/ and thetransfer drum.
Cleaning belt drive () 71mEBSL  "L"totum ON SL12.
solenoid This solenoid is used to drive the cleaning belt.
S CL  joom2 |124V
Fixing unit drive clutch L1 /FIXON  "L"to turn ON SL3 rotating the rollers in the fixing unit.
Figure 3-6  Mechanical controller input/output signals (1 of 2)
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DC
' Transfer drum unit ! corgrcc;ger Mechanical controller PCB
! _ PS6__ ' J105 Ju2 32007
| Elraction S? l: ' = 20 121 ATTsNS  "H" when print paper is rolled around
1 ! the transfer drum.
! PS8 |
Transfer drum 1 11 19 13 "L" switched to "H" when the transfer drum
I top sensor iz l: T TOPREG-" reaches the registration position.
1 ! "H" switched to "L" when the transfer drum
I PS7 ! reaches the TOP position.
I i - - -
I ?gﬁ:(;?tlon S? [: ! 8 18 14 sepsns "H" when print paper separates from the
! : transfer drum.
' . -4
iGripper drive s 4 . 10 ? -4 15/ GRIPON  "H" to turn ON SL4, operating the gripper
| : w24V drive solenoid.
:Selpara(tjion sLs ; Z 17 28 ¢
i Solenol | ?79/‘ -16 -16| SEPON "H" to turn ON SL4, operating the separation
b-m - claw.
PS11 oV
Fmmm == o | 32007-21 /TONLED H" to turn ON the LED.
1 L 1
J2017-5
! ' TNSNS K i ;
Toner sensor | ~ #Z | " L" when there is no toner or toner cartridge.
! 1
I LED PD 1 ﬁ7
|
J2013-6 +24V
-7
MLOW —— "L" to rotate the fixing unit motor at the normal

Fixing unit motor

Developing unit motor

Drum motor

Transfer drum cleaner
motor

Fixing unit fan motor

Electrical unit fan motor

Controller fan motor

4

IMRDY speed, "H" to operate it at half speed.
\

-5

/MON \L when the fixing unit motor rotates normally.
"L" to turn ON the fixing unit motor.

J2016-1

DEVELOPING UNIT MOTOR DRIVE signal

DRUM MOTOR DRIVE signal

Jeoi7-g| | +24V
M5 ) 7| TDCON "L" to turn ON the cleaning brush motor.
J2012-3 FAND1 — +24VC (0V in the power-saving mode)
EM1 2| FANLK1 — "L" when the fan motor rotates normally.
-1
J2019-3 FAND2 —— +24VC (0V in the power-saving mode)
-2
FM2 1 FANLK2 — "L" when the fan motor rotates normally.
J2010-3 Normally 24V.
FAND3 16V in the power-saving mode
FM3 2 FANLK3 ~__ with the fan motor rotating at half speed.
-1 "L" when the fan motor rotates normally.

ﬁT

Figure 3-7  Mechanical controller input/output signals (2 of 2)
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Drive system

The Colorwriter has six motors: the pick-up motor, fixing unit
motor, drum motor, developing unit motor, cleaning brush motor,
and scanner motor.

Pick-up motor

The pick-up motor is a two-phase stepping motor located in the
pick-up unit. It is controlled by the pick-up PCB to operate the
pick-up unit.

The pick-up motor is responsible for operating the following loads:
e Cassette pick-up roller

e Separation roller

e Registration roller

» Manual feeding pick-up roller

e Manual feeding paper lifting cam

e Feedrollers 1 and 2

Fixing unit motor

The fixing unit motor is a DC brushless motor. It is controlled by
the CPU on the mechanical controller PCB to operate the fixing
unit, the face-down delivery unit, the transfer drum, and their
peripheral components.

The fixing unit motor is responsible for operating the following
loads:

» Fixing upper and lower rollers
» Face-down delivery roller

» Fixing unit delivery roller

e Oil applying roller

e Oil pump

» Waste toner screw

e Attraction roller press cam

e Drum press cam

» Cleaning brush press cam

« Discharge roller press cam
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Drum motor

The drum motor is a two-phase stepping motor. It is controlled by
the drum motor driver on the mechanical controller PCB.

The drum motor is used to operate the photosensitive drum and the
transfer drum.

Developing unit motor

The developing unit motor is a two-phase stepping motor. It is
controlled by the developing unit motor driver on the mechanical
controller PCB. It is used to operate the developing rotary and the
sleeve in the toner cartridge.

Cleaning brush motor

The cleaning brush motor is a DC motor. It is controlled by the
CPU on the mechanical controller PCB to operate the cleaning
brush.

Scanner motor

The scanner motor is a three-phase, eight-pole DC brushless motor
with a built-in Hall element. Located in the laser/scanner unit, it is
controlled by the CPU in the DC controller via the gate array. The
scanner motor rotates its incorporated scanning mirror to scan the
laser beam, which has been emitted from the laser diode, in the
horizontal scanning direction.
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Basic sequence of operation

Table 3-1  Printer sequence

Period Purpose Remarks
INITIALIZATION  From power-ON until the  To: If a development
WAIT period motor, transfer drum

Run video controller diagnostics
Display startup screens to allow you
to enter Setup

Scan boot device

Warm up—uwaiting for fuser
temperature to reach equilibrium.
Calibrate the printer—prints primary
colors (CMY) patches directly on the
transfer drum mylar sheet causing the
rotary to move into each primary
color position, cam each toner to the
photodrum, which is then followed
by the transfer drum cleaning brush.
Print startup page

brush motor, or
transfer drum brush
cam mechanism
malfunction occurs
during this phase it is
not reported to the
control panel.

WAIT
(WAIT period)

From the end of
INITIALIZATION period
until the fixing roller
temperature reaches the
target value. This period
finishes within 5 minutes,
at a room temperature of
20°C.

To

warm up the fixing roller and put the

printer in a STANDBY state.

During this period,
the printer checks for
jammed paper and
whether the toner
cartridge is installed.
It stabilizes the image,
along with other
controls.

STBY (STANDBY)

From the end of the WAIT
period until the /PRINT
signal is input from the
video controller. Or from
the end of the LSTR period
until the /PRNT signal is
input from the video
controller or until the
power switch is turned
OFF.

To maintain the fixing roller at the target
temperature so the printer is always
ready to print.

If the printer stays in
the STANDBY state
for 30 minutes or
more, it drives the
main motor for 0.5
seconds to rotate the
fixing roller, so that
the fixing roller will
not become
deformed.
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Table 3-1  Printer sequence
Period Purpose Remarks

INTR (INITIAL
ROTATIONS
period)

After the /PRNT signal has
been input from the video
controller until the transfer
drum rotates to the TOP
position of the first color.

To stabilize the sensitivity of the
photosensitive drum in preparation for
printing.

When the scanner
motor reaches the
target speed, the DC
controller sends the
print sequence
command to its
mechanical controller.

PRINT (Print)

From the end of the INTR
period and the subsequent
completion of transfer
until the transfer drum
rotates to its registration
position.

To form an image on the photosensitive
drum according to the /VDO signal
input from the video controller and to
transfer the image onto paper.

LSTR (LAST
ROTATIONS
period)

From the end of the
PRINT period until the
main motor stops.

To deliver the last print, and to discharge
the transfer drum.

Cleaning of the
transfer drum
following the
prescribed number of
prints.
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Laser/scanner system

External device

Video controller PCB
/LSYNC /TOP /vDOO-/VDO7 /IMCHR /PRNT

1 ! 1 '
LLCNT DC controller PCB _
> PDIN /BDI =

M1-M8 Dv2-Dv9 /VDOENB /LSON /SCNON

i

PWM-IC [

Scanner motor

- Cylindrical
. Collimator  |ens
Laser driver lens

PCB

|

Scanning mirror
Focusing lens

Photosensitive
e drum

BD mirror

Reflecting
mirror

Figure 3-8 Laser/scanner system

When the /PRNT signal is sent from the video controller, the DC
controller performs Automatic Photoemission Control (see “Initial
APC” on page 3-20) to stabilize the intensity of the laser beam.
Upon completion of APC, the DC controller generates 8-bit video
data signals (Dv2-Dv9) in accordance with the video signals
(/VDOO0-/VDOQOY) sent by the video controller and then sends them
to the PWM-IC in the laser/scanner unit. According to the laser
drive signal (internal signal in the laser/scanner unit) output from
the PWM-IC, the laser driver circuit turns the laser diode on and
off to produce the modulated laser beam.

The modulated laser beam is converted to a parallel beam with the
collimator lens and cylindrical lens. The beam then strikes the
scanning mirror which is rotating at a constant speed.

The laser beam, reflected by the scanning mirror, focuses on the
photosensitive drum after it passes through the focusing lens and
reflects off the reflection mirror.
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When the scanning mirror rotates at a constant speed, the laser
beam scans at an even speed across the photosensitive drum. A
latent image is formed on the photosensitive drum as it also is
rotating at a steady speed.

Video data processing

The video data supplied by the video controller is comprised of 8-
bit video signals (/VDOO0-/VDQOY7) for each of the four colors: M
(Magenta), C (Cyan), Y (Yellow), and Bk (Black), and the image
mode select signal (/IMCHR) used to set either the text mode
(binary mode) or the image mode (half-tone mode). See Figure 3-9
on page 3-18.

In the image data of the Colorwriter there is both full-color mode
and mono-color mode. In the full-color mode, the video controller
sends the video signals in the order of M, C, Y, and Bk to the DC
controller. In the mono-color mode, it only sends the video signals
for a single color.

The video signals (/VDOO0-/VDO7) and the /IMCHR signal sent
to the DC controller by the video controller are sent to the gate
array (IC109) via IC111 (line memory). IC109 processes /VDOO-
/VDOTY to perform the image masking (see Figure 3-11 on

page 3-22), half-tone correction (see Figure 3-9 on page 3-18).
Subsequently, they are converted to 8-bit video data signals (Dv2-
Dv9) and mode setting signals (M1-M8) in 1C109 and then sent to
the PWM PCB in the laser/scanner unit. The Dv2-Dv9 signals are
video data signals containing halftone information. The M1-M8
signals control the image mode selection.

The PWM circuit modulates the Dv2-Dv9 signals into PWM
signals and sends them as laser drive signals to the laser driver PCB.
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/VDOOto 7,

— T Line memory

/IMCHR '

driver circuit

3: Operation
DC controller PCB Laser driver PCB
rreeee—_—————-—-—————_——————- |
' 1 : "I
IC109 | | |
i | IC403 |
| Dv2to9 | |
Image masking | '
IC111 | PWM-IC |
i> | M1tos | |
. | ' |
Halftone correction | | |
Laser .
| | drive signal |
| | ' |
i Laser !
| |
|

Figure 3-9  Video data processing signals

Image mode selection

In order to ensure that text and half-tone images are properly
printed, the Colorwriter switches its image mode between text
mode and halftone image mode via the /IMCHR signal sent by the
video controller.

Half-tone correction

This printer incorporates the half-tone correction table in the DC
controller so that the ideal half-tone image can be obtained. This
allows the video signals (/VDOO0-/VDQO7) sent by the video
controller to be corrected and converted to the video data signals
(Dv2-Dv9). Subsequently, they are output to the laser driver.

Note: The Colorwriter includes a function whereby a distinctive
pattern stored in the DC controller is invisibly marked on every
printout. If this printer should be used for printouts such as paper
money, it can be identified immediately.
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Laser control circuit

- - " """ -
| | /BDI BD PCB
TP | R Laser driver PCB
LSYNC| | . PWM IC |
i I Dv21to 9 I . |
VDO to oi - (lg.l/g.g ) | Mitog | | (1c403) |
/IMCHR : . | - :
! ; . | | Yor
| | | Laser drive signal | LD PD
| lvooenel Laser iiver |
i <‘: | | | l circuit ‘ |
! ‘' LSON i | ' X
| | | Current/voltage \ |
' +5V | | } conversion circuit | |
| ! ! |
| H | | , |
| CPU | | | [ |
| [oc101) ! ! } Switching circuit u
| | | } |
!  APCENB i ! } ' ‘!
| APCLW tent | L |
] g _ T T ‘ H
| APCLE, 2?1:0'; | PDIN | ‘ \ |
' .PD [ +i2v | | ]
! 12VON | | I B
| ! ! |

Figure 3-10 Laser control circuit diagram

Laser emission

The DC controller generates 8-bit video data signals (Dv2-Dv9)
and mode setting signals (M1-M8) in the gate array (IC109) in
accordance with the video signals (/VDOO0-/VDQO7) and image
mode select signal (/IMCHR) sent by the video controller. It sends
those signals to the PWM-IC in the laser driver PCB. Based on the
above signals, the PWM-IC produces laser drive signals with a pulse
width corresponding to the half-tone, and then sends them to the
laser driver circuit. At this time, when the forcible laser on signal
(/LSON) sent to the laser driver circuit is “H” and the video enable
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signal (/VDOENB) is “L,” the laser driver PCB turns the laser
diode ON in accordance with the laser drive signal.

Note: The APC-IC monitors the voltage levels of the 5V and 24V
power supplies. If both voltage levels exceed the specified value, the
laser driver PCB-use 12V power supply produced from the 24V
power supply will not be supplied.

Laser intensity control

The CPU in the DC controller controls the intensity of the laser
beam by using the APCUP signal for rough control and the
APCLW signal for fine control. The APC-IC (IC103) adds the
APCUP and APCLW signals to produce the laser beam intensity
control signal (LLCNT), which is then output to the laser driver
circuit in the laser/scanner unit.

The CPU performs automatic power control (APC) of the laser
diode and adjusts the LLCNT signal so that the laser diode will
emit the laser beam at a constant intensity.

The APC is comprised of initial APC and between-pages APC.

Initial APC

This printer performs the initial APC in the following steps while it
is executing the initial rotations.

e When the APC enable signal (/APCENB) is “L,” the CPU
decreases the output values of the laser power control signals
(APCLW and APCUP) to zero. After resetting the laser current,
the CPU rotates the scanner motor.

Note: The /APCENB signal becomes “L” when the 5V and 24V
power supplies are at the specified voltage.

e The CPU sets the forcible laser on signal (/LSON) to “L” and
the video enable signal (/VDOENB) to “L” via the gate array. It
changes the D/A output value of the APCUP signal and
gradually increases the laser diode current. When the laser
current increases, the laser diode starts emitting the laser beam.

The intensity of the laser beam emitted by the laser diode is
detected by the photodiode (PD) and its output voltage is fed
back as the laser power detect signal (PDIN) to the APC-IC.

e The CPU monitors the PDIN signal, until its value reaches the
specified value stored in the CPU.

e The between-pages APC described below is subsequently
performed during the remaining period of the initial rotations
to correct the offset from the target value.
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e The CPU sets the /LSON signal to “H” to complete the initial
APC and then proceeds to the between-pages APC.

Between-pages APC

Immediately after the initial APC, this printer performs the
between-pages APC for pages and colors.

The CPU sets the /VDOENB signal to “H” during the unblanking
period. This causes the laser diode to emit the laser beam at the
intensity set during the initial APC. To ensure that the PDIN signal
is at the specified value, the APCLW signal (8-bit) is changed to
correct the LLCNT signal so as to compensate for the offset from
the target value.

Note: In order to detect the /BDI signal, the laser diode is turned
ON even during the period that it does not scan the laser beam
across the drum. It is called “unblanking period.”

Horizontal sync control

There is a small fixed mirror (BD mirror) in the optical path of the
laser beam. Upon reaching the scanning start position, the laser
beam is reflected by the BD mirror to the BD PCB in the
laser/scanner unit during the unblanking period.

On receiving the laser beam, the BD PCB generates the beam detect
input signal (/BDI) and then sends it to the gate array in the DC
controller PCB. The gate array produces the horizontal Sync signal
(LSYNC) based on the /BDI signal and then sends it to the video
controller.

Laser diode emission control

The laser driver circuit turns ON/OFF the laser diode in accordance
with the laser drive signal received from the PWM-IC when the
video enable signal (/VDOENB) is “L” and the forcible laser on
signal (/LSON) supplied by the DC controller is “H.”

The gate array (IC109) applies left/right and top/bottom margin
masking to the video signals (/VDO7-/VDOO) in accordance with
the paper size data, and then sends them as Dv2-Dv9 signals to the
PWM-IC in the laser/scanner unit.

The paper size data is supplied to the CPU by the cassette-size
sensing switch for cassette paper feed or by the paper size
specification command issued by the video controller for manual
paper feed.
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Figure 3-11  Image masking

e The shaded area is where the laser beam is permitted to write.
e Times T1 and T2 vary depending on the paper size.

< If no paper size is specified by the paper size specification
command from the video controller for manual feed, the printer
does not recognize the paper width. So the T1 and T2 values are
assumed to be legal size, the maximum paper width for this
printer.

When the leading edge of the paper has passed through the
paper top sensor (PS303), the CPU determines the paper size
that has been fed from the paper length detected by (PS303).
Subsequently, the image is masked based on the detected paper
size.
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Scanner system
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Figure 3-12  Scanner system

The scanning mirror is a crucial part of the scanner unit. It is
mounted on the scanner motor shaft and rotates with the scanner
motor.

The rotation of the scanner motor is controlled by the scanner
driver, so that the laser beam reflected by the scanning mirror scans
across the photosensitive drum at a constant speed.

When the scanner motor drive signal (/SCNON) and the scanner
clock signal (SCNCLK) are sent to the scanner driver by the DC
controller, the scanner driver rotates the scanner motor.

Scanner motor circuit

The scanner motor is a three-phase, 8-pole DC brushless motor
with a hall element. It is incorporated in a single unit with the
scanner driver which controls it to rotate at a constant speed.

When the printer is turned ON, the oscillation frequency of the
crystal oscillator (X103) is divided by the gate array (IC109) and the
resulting signal is sent as the SCNCLK signal to the scanner driver.

When the /PRNT signal that is sent to the CPU (IC101) on the
DC controller becomes “L,” the CPU sets the /SCNON signal to
“L” via the gate array and rotates the scanner motor.
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Figure 3-13  Scanner motor control circuit

When the scanner motor reaches the specified speed, the scanner
motor ready signal (/SCNRDY) becomes “L.” The CPU on the DC
controller issues the print sequence command to the CPU on the
mechanical controller when the /SCNRDY signal becomes “L.”

The CPU on the DC controller monitors the /SCNRDY signal via
the gate array to determine whether or not the scanner motor is
rotating at the specified speed.

If the scanner motor fails to reach the specified speed within 30
seconds after it starts rotation, the CPU will stop it and notify the
video controller of a scanner failure.
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Image formation system

The nucleus of the printer, the image formation system is comprised
of the photosensitive drum, transfer drum, developing unit, primary
charging roller and other components.

Photosensitive drum

Primary charging roller Fixing upper roller

. . Drum cartridge
Developing cylinder .=~ - -4 - - -~

Separation
charging unit

m/
=

ag&aration

Toner cartridge

Fixing lower roller

Q Cleaning brush

‘ Discharge roller

. . Attraction roller
Developing unit

Developing rotary

Figure 3-14  Image formation system components

Upon receiving the /PRNT signal from the video controller, the DC
controller completes the designated processing and sends the print
sequence command to the mechanical controller. The mechanical
controller drives various motors and the press cams, thus driving the
photosensitive drum, developing unit, primary charging roller,
attraction roller, discharge roller, and transfer drum in sequence.

The primary charging roller negatively charges the entire surface of
the photosensitive drum uniformly while the laser diode irradiates
the laser beam modulated by the video data signals (8 bits) onto the
surface of the photosensitive drum. The latent image formed across
the photosensitive drum is made visible by the toner from the toner
cartridge, and is transferred to the paper on the transfer drum.

These steps are taken for each color. The paper is rotated on the
transfer drum and remains wrapped around it until the single- or

3-25



Colorwriter LSR 2000 Printer
Service Guide

3-26

3: Operation

four-color transfer process has been completed. The paper is then
separated from the transfer drum and delivered to the fixing unit.

The surface of the photosensitive drum is cleaned with a cleaner
blade. It removes any remaining toner so the drum potential is kept
uniform by the primary charging roller in preparation for forming a
new latent image. The transfer drum surface is also cleaned with a
cleaning brush that removes remaining toner. The discharge roller
removes the surface charge.

The Colorwriter is also equipped with toner cartridge installation
detection, toner-low detection, toner stirring, and photosensitive
drum life detection functions.

Note: The transfer drum cleaning brush is activated after a
prescribed number of prints.
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Figure 3-15 Four-color transfer process

4th color
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Cleaning brush is operated after a
prescribed number of prints.
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Image formation configuration

This section shows the configuration of the major components of
the image formation system.

Drum cartridge

The drum cartridge is comprised of the primary charging roller,
photosensitive drum, and cleaner unit.

Cleaner

Photosensitive drum

Figure 3-16 Drum cartridge (side view)

The external surface of the photosensitive drum is a
photoconductive layer with an organic photoconductive (OPC).
The inner side is an aluminum substrate.

The primary charging roller is made of a medium resistance rubber,
and operates in coordination with the photosensitive drum.
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Toner cartridge

As shown in Figure 3-17 on page 3-29, the toner cartridge includes
a developing cylinder, a rubber blade, toner container, toner feed
roller, and stirring plate.

Toner container Blade

Developing cylinder
Stirring plate

Toner feed roller

Figure 3-17  Toner cartridge (inside view)

Toner stirring function

The toner cartridge is equipped with a stirring mechanism in order
to continuously supply toner to the cylinder from the toner
container. The stirrer consists of a stirring plate and a toner feed
roller. The toner feed roller applies the toner to the developing
cylinder, as well as scraping the undeveloped toner off the cylinder.

The toner stirring command is sent from the DC controller to the
mechanical controller after power ON or after replacing the toner
cartridge. The 4 color toner cartridges then make contact with the
photosensitive drum in sequence, the developing cylinder rotates
and the toner is stirred.
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Figure 3-18 Toner stirring plate

Toner-low detection/toner cartridge installation
detection

The toner cartridge has toner cartridge installation and toner-low
detecting functions. Light emitted from the LED of the toner
sensor (PS11) on one side of the printer is projected through the
toner cartridge sensor window via the optical guide within the
developing rotary. The stirring plate inside the toner container
scrapes the toner near the window so as to let the light pass through
the cartridge. The light then passes through the toner container and
is detected by photodiode of PS11 on the developing rotary. The
time required for the toner to build up enough to cover the window,
so light cannot pass through the window, is measured.

If the amount of time for light to pass through exceeds a fixed
period, the mechanical controller determines that the toner is low
and notifies the DC controller of it. The DC controller notifies the
video controller that toner is low.
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TONER SENSOR (PS11)
Photodiode

Window

Toner

Stirring
plate

Window

: Toner sensor (PS11)

LED

Normal Toner-low

Figure 3-19  Toner sensors detecting low toner

PS11 also detects that the toner cartridge is installed. When the
cartridge is in its detection position, light emitted from the LED of
PS11 is intercepted by the cartridge, therefore not able to reach the
photodiode of PS11. If the light is detected at the photodiode, the
video controller is notified of a toner cartridge absence failure.

Toner sensor (PS11)
Photodiode

Toner cartridge —

. Toner sensor (PS11)
LED

Figure 3-20  Toner cartridge installation detection
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Print process

The print process is divided into the six blocks shown below.

«—{ Paper delivery

Electrostatic latent image
formation block

Photosensitive drum
cleaning block

Developing block

11. Fixing 1 Fixing block

,,,,,,,,,,,,,,

(7. Separaton )=

Transfer drum cleaning
/discharge block

8.Cleaning

9.Discharge

,,,,,,,,,,,,,,,,,,,,,,,

Transfer block

Manual feeding tray )

Registration

( Cassette )

-«— Flow of paper

-«— Direction of photosensitive drum rotation

Figure 3-21  Overview of printing process
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Electrostatic latent image formation block

This block is comprised of two step which form electrostatic latent
images on the photosensitive drum: primary charging and laser
beam exposure.

Upon completion of the last step in this block, a negative charge
remains on the dark area of the drum surface where the laser beam
has not irradiated. The irradiated light drum surface is neutralized
of its negative charge.

The image formed on the drum surface caused by this negative
charge is invisible, and is thus referred to as an electrostatic latent
image.

Time (t) —
T 0
-1004 |\ | ol

L \
= Bright y
§ < area |
[ i |

] J ' \
8% -500 ! :
&5 ! Dark
=hs area .
na Primary |Scanning | Transfer |Primary

charging |exposure | (step 6) |charging
(step1) |(step2) (step 1)

Figure 3-22  Electrostatic latent image formation

Step 1: Primary charging

As a preliminary step for forming the latent image, the surface of the
photosensitive drum is uniformly charged with negative potential.
The primary charging is done by directly imparting charges onto
the photosensitive drum.

In order to keep the surface potential uniformly charged on the
surface of the photosensitive drum, AC bias is superimposed on the
primary charging roller in addition to the DC bias.

The AC bias (current value) varies according to the environment-
change correction control (see “Environment-change correction
control” on page 3-69) in order to prevent toner from fusing onto
the charging roller.
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Primary charging
roller

Photosensitive drum

AC bias

:z—’ﬁ DC bias
il

Figure 3-23  Primary charging

Step 2: Laser beam exposure

When the laser beam is scanned across the photosensitive drum
surface, the charge in the light area is neutralized and becomes an
electrostatic latent image.

Laser beam

Dark area | Light area

Figure 3-24  Laser beam exposure

Developing block

In this block, the toner is on the electrostatic latent image on the
photosensitive drum, making the image visible. The Colorwriter
performs toner projection development by means of a single
component developing process.
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Step 3: Developing

The toner (developer) used by the Colorwriter is a single-
component non-magnetic toner composed of resin. This toner is
unique for its insulating property, and is charged with negative
potential by friction between the rotating cylinder and the blade
surface.

The toner comes in four colors - magenta, cyan, yellow and black -
each contained in its own toner cartridge. Each toner cartridge is
housed within the developing rotary and is sequentially directed to
the photosensitive drum in line with the rotation of the rotary (see
“Developing unit control” on page 3-58).

Because the laser-beam-irradiated area on the photosensitive drum
is higher in potential than the toner negatively charged on the
cylinder, the toner jumps across and adheres to the drum surface
due to the difference in potential.

This effect is called toner projection development and makes the
electrostatic latent image on the photosensitive drum surface visible.

AC bias is applied to the developing cylinder for ease in projecting
toner to the photosensitive drum surface and to improve the
contrast of the output image. DC bias varies in response to image
maximum density correction control (see “Maximum density
control” on page 3-69) and the operation of the Density Control
Panel.

Note: For reference purposes, Figure 3-25 on page 3-36 shows the
light area of the photosensitive drum, which actually has negative
potential, as having positive potential to indicate that it is higher in
potential than that of the cylinder.
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Photosensitive
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Stirring plate
Developing cylinder

Toner feed roller

Figure 3-25 Light area of photosensitive drum

Transfer block

This block is designed to map the toner image on the photosensitive
drum onto the paper.

Step 4: Paper held by gripper

When the paper reaches the transfer drum, its leading edge is held
by the gripper so that the paper is retained on the transfer drum
surface.

The leading edge of the paper is held by the gripper, therefore
approximately 8mm from the leading edge remains blank.
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Transfer drum

Transfer sheet

Gripper

Figure 3-26  Paper held by gripper

Step 5: Attraction

The attraction roller imparts negative charges onto the paper and
helps retain the paper on the transfer drum surface by means of an
electrostatic force. The attraction roller is engaged only for the first
color and withdraws from the transfer drum upon completion of
the transfer operation of the first color. For mono-color and
continuous print operation, the attraction roller is separated from
the transfer drum upon completion of a single-page transfer, and
returns to the drum before the transfer step for the next page starts.

DC bias is applied to the attraction roller. The value of the DC bias
varies according to the environment change correction control (see
“Environment-change correction control” on page 3-69).
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Figure 3-27  Attraction roller charge

Step 6: Transfer

The paper attracted to the transfer drum is transported in
correspondence with its rotation. At this time, positive charges are
applied to the reverse side of the transfer sheet to transfer the toner
on the photosensitive drum over to the paper. This process is
repeated for each color (M, C, Y, BK) in sequence.

The transfer drum is comprised of an internal aluminum cylinder
covered with a conductive elastic sponge layer and an external
insulating transfer sheet.

DC bias is applied to the transfer drum. The value of the DC bias
varies according to the environment change correction control (see
“Environment-change correction control” on page 3-69).

In full-color mode, as the transfer steps proceed with the first color,
second color, and so on, the transfer force weakens due to an
increase in negatively-charged toner particles on the paper. To
counteract this effect, transfer bias is gradually increased for the
second and subsequent colors.
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Figure 3-28  Transfer process

Step 7: Separation

Paper is separated from the transfer drum by the gripper and
separation claw.

After passing through the separation charging unit, the leading edge
of the paper is pushed up by the gripper and the paper is separated
from the transfer drum surface by the separation claw.

In a low temperature/low humidity environment, the separation
charging unit is activated following the transfer operation to
produce AC corona charges for the prevention of image
deformation.
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Figure 3-29  Paper separation process

Transfer drum cleaning/discharge block

In the event of a paper jam, or if the image on the photosensitive
drum has not been completely transferred onto the paper, or if
image quality stability control (see “Environment-change correction
control” on page 3-69) is completed, the toner has adhered to the
transfer drum. In this block, the transfer drum surface is cleaned to
eliminate any chances of smearing on the reverse side of the paper or

to prevent faulty attraction.

Also, even when the paper has separated, electric charges remain on
the transfer drum surface. This will result in faulty attraction and
poor transfer, therefore discharging is another function of this

block.
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Step 8: Transfer drum cleaning

The cleaning brush is used to scrape the remaining toner off the
transfer drum surface and clean the drum following the prescribed
number of prints. The scraped toner is collected in the filter of the
transfer drum cleaner.

The cleaning brush is usually separated from the transfer drum.
When the transfer process ends and the paper leaves the transfer
drum, the cleaning brush makes contact with the drum. The
cleaning brush is separated from the transfer drum again after the
toner is removed from the drum.

When the image density detection is completed, the transfer drum
is rotated twice to clean the density sensing pattern off. (See
“Maximum density control” on page 3-69).

Cleaning brush

d

Transfer drum cleaner

Figure 3-30 Transfer drum cleaning

Step 9: Discharge

AC bias is applied by the discharge roller to eliminate any charges
remaining on the transfer drum surface after separation of the paper.
The value of the AC bias varies according to the environment
change correction control (see “Environment-change correction
control” on page 3-69).

The discharge roller is usually separated from the transfer drum.
The roller comes into contact with the transfer drum before and
after the transfer step. The roller leaves the drum again after
discharging the drum surface.
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Figure 3-31 Discharge roller

Photosensitive drum cleaning block

During the transfer step, some of the toner that was not transferred
onto the paper remains on the photosensitive drum. The
photosensitive drum cleaning block cleans the photosensitive drum
surface in preparation for the next print operation in order to obtain
crisp images.

Step 10: Photosensitive drum cleaning

In preparation for the next printing operation, the toner remaining
on the photosensitive drum surface is scraped by the cleaner blade
to clean the drum. The scraped off toner particles are trapped with
the sweeper strip and collected in the waste toner bottle. The toner
transport plate and the waste toner transport screw move the toner
to the waste toner bottle. The waste toner transport screw is driven
by the fixing unit motor.

When the photosensitive drum door opens, the shutter lever is
released, and the waste toner shutter of the drum cartridge closes, so
that the waste toner can no longer be discharged.
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Figure 3-32  Photosensitive drum cleaning

Waste toner
transport screw

Waste toner bottle

The waste toner level is detected by the waste toner sensor (PS12)
housed in the photosensitive drum door. When the waste toner
bottle fills, the DC controller notifies the video controller of the

waste toner full condition.
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Figure 3-33  Waste toner collection

Fixing block

In the transfer block, the toner image transferred onto the paper
barely adheres to it by means of static electricity, and is susceptible
to distortion when touched by hand.

The paper and the four colored toners are therefore fused and mixed
on the paper to create a permanent image.

Step 11: Fixing

The surface of the fixing roller is coated with a silicone layer, which
has an excellent offset prevention performance. The cleaning belt is
used to remove toner stains from the fixing upper roller surface.

The thermistor makes contact with the fixing lower roller to detect
the fixing temperature. The lower roller has a cleaning blade which
prevents oil and the offset toner from adhering to the thermistor.

The upper roller is charged with DC bias for preventing image
deformation.
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Figure 3-34  Fixing unit

This printer has a fixing unit installation detection function. When
the presence of a fixing unit is not detected, the DC controller
notifies the video controller.

High-voltage control

The high-voltage power supply of the printer is controlled by the
high-voltage control IC (1C1003). IC1003 communicates with the
mechanical controller and applies voltage to the primary charging
roller, developing cylinder, transfer drum, attraction roller, discharge
roller, separation charging unit, and fixing upper roller in response
to the commands from the mechanical controller.

The primary charging roller, developing cylinder, and separation
charging unit are charged with superimposed DC and AC voltages.
The transfer drum is charged with a positive DC voltage. The
attraction roller is charged with voltage with negative DC voltage
being superimposed onto the transfer voltage. The discharge roller is
charged with voltage with AC voltage being superimposed onto the
transfer voltage. The separation charging unit is normally charged
with only DC voltage and is charged with voltage with AC voltage
superimposed on DC voltage only in a low temperature/low
humidity environment. The fixing upper roller is charged with DC
voltage.
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Figure 3-35 High voltage control

Operation

When the /PRNT signal sent from the video controller goes “L,”
and the print sequence command is entered from the DC controller
to the mechanical controller, the mechanical controller rotates the
drum motor and controls the high-voltage control IC (1C1003) on
the high-voltage power supply PCB as follows.
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Generation of voltage applied to the primary charging
roller

The high-voltage control IC (IC 1003) on the high-voltage power
supply PCB outputs the primary charging dc voltage drive signal
(/HV1DC1), primary charging ac voltage drive signal (/HV1AC1),
primary charging dc voltage select signal (/HV1DCO), primary
charging ac voltage select signal (/HV1ACOQ), and density
adjustment signal (for primary charging voltage) (/HV1PWM) to
control the high-voltage power supply.

The /HV1DC1 signal and /HV1AC1 signal turn the primary
charging voltage (DC, AC) ON or OFF. The /HV1DCO signal
selects the printing bias or the between-colors bias/between-pages
bias.

The /HV1ACO signal alters the primary charging voltage AC
current value according to the environment detected by the
environment change correction control (see “Environment-change
correction control” on page 3-69). The output value of the
/HV1PWM signal remains constant.

/HV1DCO /HV1DC1 /HV1ACO /HV1AC1

OFF

— H — H

Between-colors bias/between-pages bias

Print bias

L L
AC Current: Low H L
AC Current; High H L

H
L
L

For the initial rotations, 1C1003 sets the /HV1DC1 signal to “L”
and the /HV1DCO signal to “L” to apply between-colors
bias/between-pages bias to the primary charging roller. Then, the
/HV1DC1 signal goes “L” and the /HV1AC1 signal goes “H” so
that the primary charging roller is charged with the print bias with
the primary charging voltage AC bias and DC bias superimposed.
For between-colors/between-pages, the /HV1AC1 signal is set to
“H” and only the DC bias is applied while the AC bias is turned
OFF.

3-47



Colorwriter LSR 2000 Printer

3: Operation

Service Guide
Mecha}lnical
controller .
PCB High-voltage power supply PCB
| | 1 cLo03 |
’ [ (High-voltage _ _ _ - _ _ _ C & & o o o o o o o e e e e e e = '
| | control IC) "~ ' Primary charging roller voltage generation circuit |
' ' I I
.
I !
. . 1
' | : Constant voltage circuit overtanni I+ Primary
! ! ; DC voltage verapplng: | charging roller
| | N I < generation O
! . ! circuit : |
. l 1N
i | /HV1DCO : Voltage Voltage ENe;
conversion — detection |
: | HVIDCL v eyt ircui |!
| | '™ |
. | L 7T $
1
1 . .
|<j>‘ *,—F Switching ! |
e |
| | HVErel ' 77 cireuit | |
' I
.
| | HVFre2 | !
[
| | I Constant current L | |
| - .
controller circuit i o
| | 1 oo oo Sign wave Amplification AC VOltage I
| generation | — . — generation ! |
| | circuit aireu circuit 1!
1
| : Current | |
| | detection (N
| | circuit 1 |
[
| | /HV1AC1 : voltage | [5itage J :|
| | - gr’\é/u?tl:lzi selecton I |
| circuit 1!
| | /HV1ACO ! I i
1
| i

3-48

HVFrel, 2 are pulse signals

Figure 3-36  Voltage applied to primary charging roller

Generation of developing bias

When the print sequence starts, the primary charging voltage
(AC/DC) is applied and the toner cartridge is pressed against the
photosensitive drum and the developing cylinder is rotated. Then
the high-voltage control IC (IC1003) on the high-voltage power
supply PCB sets the developing bias dc drive signal (/DEVDC) to
“L” and applies the developing DC bias to the developing cylinder.
After the specified period of time has elapsed, the developing bias ac
drive signal (/DEVAVE) goes “L” and the voltage superimposing
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developing AC bias onto developing DC bias is applied to the
developing cylinder.

The developing bias is applied only when the toner cartridge is
pressed against the photosensitive drum. Before the toner cartridge
leaves the drum, the /DEVDC signal and /DEVAVE signal are set
to “H” to turn OFF the developing bias.

The density adjustment signal (for the developing bias)
(/DEVPWM) adjusts image density according to density
instructions from the mechanical controller, and 1C1003 changes
the amplitude value of the developing DC bias and the developing
AC bias. The /DEVPWM signal varies according to image density
correction control and the Density Control Panel.

3-49



Colorwriter LSR 2000 Printer

Service Guide

Mechanical
controller

PCB

|
|
|
|
|
|
|
|
|
]

3-50

3: Operation

High-voltage power supply PCB
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Figure 3-37  Generation of developing bias

Generation of voltage applied to transfer drum

The transfer drum is charged with print bias and between-colors
bias according to each print sequence.

For print bias, positive voltage is applied to the transfer drum in
order to transfer the toner on the photosensitive drum surface onto
the paper. For full-color transfer, the transfer force weakens as the
number of negatively charged toner particles on the paper increases
as the transfer proceeds from the first color, second color and so on.
To counteract this effect, the transfer bias is gradually increased for
the second and subsequent colors. Also, the transfer bias control
signal (/TRPWM) is changed according to the environment change
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correction control (see “Environment-change correction control” on
page 3-69) to apply an appropriate print bias.
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Figure 3-38  Voltage applied to transfer drum
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The between-colors bias, with a voltage value smaller than that of
the print bias, is applied between colors to minimize the damage of
the photosensitive drum.

When the drum motor begins to rotate, the high-voltage control IC
(1C1003) on the high-voltage power supply PCB is charged with
transfer bias by setting the transfer voltage drive signal (/HVTR) to
“L.” At the same time, the print bias and between-colors bias for
each color are applied by varying the /TRPWM signal.

Generation of voltage applied to the attraction roller

For full-color transfer, the high-voltage control IC (1C1003) on the
high-voltage power supply PCB applies attraction voltage to the
attraction roller by setting the attraction voltage drive signal
(/HVATR) to “L” before transference of the first color image. Also,
an appropriate attraction bias is applied by varying the attraction
bias value control signal (/ATRPWM) according to the
environment detected by the environment change correction
control (see “Environment-change correction control” on

page 3-69). After the attraction roller contacts the transfer drum for
a specified period of time, /HVATR signal is set to “H,” and the
attraction bias to OFF.

Generation of voltage applied to the discharge roller

When the paper is separated, the high-voltage control IC (1C1003)
on the high-voltage power supply PCB applies the discharge bias,
which is output in response to the combination of the discharge bias
(AC) SELECT signals (/HVSEACO, /HVSEAC1), to the discharge
roller in order to discharge the transfer drum surface.

The discharge bias changes the combination of the /HVSEACO and
/HVSEAC1 signals according to the environment change correction
control (see “Environment-change correction control” on

page 3-69) to switch the discharge bias value.

/HVSEACO /HVSEAC1

OFF H H
Discharge bias: low L H
Discharge bias: middle H L
Discharge bias: high L L
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Generation of voltages applied to the
separation charging unit

Separation AC voltage is applied to the separation charging unit for
prevention of image distortion only when a low temperature/low
humidity environment is sensed by the environment detection
function. Separation DC voltage is usually applied to the fixing
upper roller and the separation charging unit during PRINT period.

The high-voltage control IC (IC1003) on the high-voltage power
supply PCB sets the separation dc voltage drive signal (/HVSEP) to
“L” and generates the voltage in the separation DC voltage
generation circuit in the high-voltage power supply PCB. The
separation DC voltage is input once to the separation HVT PCB,
and applied to the fixing upper roller and the separation charging
unit. On the other hand, when the separation ac voltage drive signal
(/HVSEPAC) input from the mechanical controller goes “L,” the
separation AC voltage generation circuit in the separation HVT
PCB generates the separation AC voltage, and applies it to the
separation charging unit upon superimposing it onto the separation
DC voltage.

Even if a low temperature/humidity environment is sensed, the
separation charging unit can be turned OFF from the density
adjustment panel.
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Figure 3-39  Voltages applied to separation charging unit

Photosensitive drum life detection

The printer has a function in which it is able to detect the
prescribed replacement intervals of the drum cartridge. After the
drum cartridge is replaced, the CPU in the DC controller counts
the number of prints corresponding to the color mode (mono-
color/full-color) and stores the count in the EEPROM. When the
prescribed number of prints is reached, the DC controller assesses
that the end of the drum life has been reached, and notifies the
video controller of a warning to replace the photosensitive drum.

The printer also executes the photosensitive drum thickness
detection upon power-ON and door-open in order to prevent the
occurrence of faulty detection resulting from replacement of the
drum cartridge. At the time of power-ON and door-open, the CPU
compares the drum thickness data with the back-up thickness data
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and determines whether the photosensitive drum has been replaced
with a new one. If not, the printer proceeds with the WAIT
sequence. When the photosensitive drum is replaced with a new
one, the counter for the number of prints is reset.

The thickness of the photosensitive drum is checked every time a
certain number of prints have been made. The back-up thickness
data is then updated.

As well as the drum thickness, the printer also determines whether
there is a drum cartridge installed in the printer. If no drum
cartridge is installed, the DC controller notifies the video controller.

Note: If you replace a drum cartridge with an old one, the drum life
cannot be detected correctly. Install new cartridges only.

Photosensitive drum thickness detection circuit

The thickness of the photosensitive drum is detected upon power-
on, door-open, and each time a certain number of prints have been
made. Drum thickness is detected by measuring the discharged
current value after charging the photosensitive drum with the
primary charging roller. For a correct measurement of the current
value, the photosensitive drum and the transfer drum are separated
from each other and the check detection is performed.

The photosensitive drum thickness detection circuit is in the high-
voltage power supply PCB. After the power and the fixing unit
motor are turned on, the drum press solenoid (SL7) is turned ON,
the photosensitive drum and the transfer drum are separated. Then
the drum motor is turned on, the primary charging dc voltage drive
signal (/HV1DC1) and the primary charging ac voltage drive signal
(/HV1AC1) are set to “L,” the primary charging ac voltage select
signal (/HV1ACDO) set to “L,” and the primary charging dc voltage
select signal (/HV1DCO) is set to “H” to apply the primary
charging voltage to the photosensitive drum.

After charging for a specified period of time, the /HV1DC1 signal is
set to “H,” the application of the primary DC voltage is stopped,
and the discharging current value is measured by the photosensitive
drum thickness detection circuit in the high-voltage power supply
PCB. The measured current value is sent from the high-voltage
control IC to the mechanical controller as the DRUM
THICKNESS SENSE signals (SENSEO and SENSE1). The
mechanical controller converts these signals into the corresponding
time data and sends them to the DC controller. Based on these
signals, the CPU on the DC controller determines whether the
photosensitive drum has been replaced with a new one or whether a
drum cartridge is installed in the printer.
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High-voltage power supply PCB
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Figure 3-40 Photosensitive drum thickness detection circuit
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Drum separation

The photosensitive drum and the transfer drum are separated when
the photosensitive drum thickness detection is performed, the OHP
mode is activated, or the drum cartridge is being replaced.

When the mechanical controller sets the drum press signal
(/DDSLON) to “L,” the drum press solenoid (SL7) is turned ON
and drum press cam 1 activates to move the transfer drum away
from the photosensitive drum.

Transfer drum

~ 7/

@ Roller
Drum separation cam 2

Drum separation cam 1

Figure 3-41  Drum separation
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Also, operation of the transfer drum lever can activate cam 2 to
move the transfer drum away from the photosensitive drum.

Transfer drum

Cam 2

Roller Transfer drum lever

Figure 3-42  Transfer drum Cam 2

Developing unit control

The developing unit consists of four color toner cartridges
(magenta, cyan, yellow and black) and the developing rotary which
houses these cartridges.

The developing rotary contains magenta, cyan, yellow and black
arranged clockwise in that order. The developing rotary turns
counterclockwise to keep the four color toner cartridges in
sequential order to the photosensitive drum. Each toner cartridge
maintains its posture independent of the rotational position of the
rotary to prevent toner from scattering.
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Developing rotary

Toner cartridge

Figure 3-43  Developing unit

Do not touch the photosensitive drum as the rotary rotates. Only
when the toner cartridge faces the drum surface, are they forced to
make contact with the photosensitive drum by the press cam. The
drive force of the developing unit motor is transmitted to the
developing cylinder in the toner cartridge only when the cylinder
makes contact with the photosensitive drum.
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Mechanical controller PCB
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Figure 3-44  Developing unit operation

The sequence in driving the developing unit includes the rotation of
the developing rotary, press/separation of the toner cartridge, and
the rotation of the developing cylinder. The sequences are changed
by a combination of the rotational direction of the developing unit
motor and the operation of the developing unit drive clutch (CL2).
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Developing  Developing unit
motor clutch (CL2)
Developing rotary rotation Normal ON
Toner cartridge press/separation Reverse OFF
Developing cylinder rotation Normal OFF

Rotation of the developing rotary

When the print sequence command is received from the DC
controller, the mechanical controller sets the developing rotary
brake signal (/DEVBRK) to “H,” and the developing rotary brake
clutch (CL1) to OFF to release the brake. At the same time, the
developing rotary drive signal (/DEVON) is set to “L” and the
developing unit drive clutch (CL2) is turned on. Then the
developing unit motor starts driving the rotation of the developing
rotary.

The developing unit position sensor (PS4) monitors the number of
flags passed in order to detect the rotational position of the
developing rotary.

When the mechanical controller detects that the rotary has rotated
to the specified position, it stops the developing unit motor and
thus the developing rotary. Then /DEVBRK signal is set to “L” and
CL1 turned ON to apply a brake, and /DEVON signal is set to “H”
to turn CL2 OFF

Photosensitive
drum

Toner cartridge

Developing rotary

Figure 3-45 Developing rotary
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Toner cartridge pressing
The toner cartridge is pushed against the photosensitive drum.

After the specified toner cartridge comes to a stop, facing the
photosensitive drum, the mechanical controller rotates the
developing unit motor in reverse. The cartridge press cam is driven
by the developing unit motor to press the cartridge against the
photosensitive drum with the push slider. When the press cam
begins to move, the mechanical controller sets the rotary brake
signal (/DEVBRK) to “H,” and turns the developing rotary brake
clutch (CL1) off to release the brake. When the mechanical
controller detects (with the toner cartridge position sensor, PS3)
that the toner cartridge has begun to leave the drum, it measures the
amount of drive to the pressing position, and stops the developing
unit motor according to that timing.

Toner cartridge .
Photosensitive

drum

Press cam

Push slider

Figure 3-46  Toner cartridge pressing

Developing cylinder drive

Rotates the developing cylinder in the toner cartridge. (Developing
process)

After the toner cartridge is pressed against the photosensitive drum,
the mechanical controller rotates the developing unit motor which
drives the developing cylinder to rotate it. Upon completion of a
developing process for the designated color, the mechanical
controller sets the developing rotary brake signal (/DEVBRK) to
“L” turns and the developing rotary brake clutch (CL1) on in order
to apply the brake. The developing unit motor then stops and the
developing cylinder ceases to rotate.
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Toner cartridge

Photosensitive
drum

Developing
cylinder

Figure 3-47 Developing cylinder drive

Toner cartridge separation

Separates the toner cartridge from the photosensitive drum after the
development process.

After the developing cylinder ceases to rotate, the mechanical
controller rotates the developing unit motor in reverse. The
developing unit motor drives the operation of the cartridge press
cam so that the pressure on the push slider is released and the toner
cartridge separates from the photosensitive drum. When the press
cam begins to operate, the mechanical controller sets the developing
rotary brake signal (/DEVBRK) to “H” and turns the developing
rotary brake clutch (CL1) off. When the toner cartridge position
sensor (PS3) detects the cartridge has begun to leave the drum, the
mechanical controller sets /DEVBRK to “L” and turns CL1 on
again, stopping the developing unit motor.

. Photosensitive drum
Toner cartridge

Push slider

Figure 3-48 Toner cartridge separation
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Developing rotary manual rotation

By turning the rotary manual knob, the rotary can be turned by
hand. The rotary manual unit is pushed out when the front door is
opened, engaging the gear in the rotary side plate. A stopper drops
down simultaneously to prevent the rotary manual unit from being
pushed back and disengaging from the rotary side plate. By pushing
the knob and turning it in the direction of the arrow on the knob

the rotary rotates.

The rotary manual unit is also fitted with a reverse rotation
prevention mechanism in which a one-way gear prevents the rotary

manual unit from turning in the opposite direction.

S= Rotary manual unit

Rotary side plate

Figure 3-49  Developing rotary manual rotation
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When the front door is closed, the back panel of the door lifts the
stopper and pushes in the knob, releasing the developing rotary
gear.

Figure 3-50 Rotary stopper

Developing rotary rotational position detection

The rotational position of the developing rotary is detected by the
developing rotary position sensor (PS4) by monitoring the number
of passing rotational position flags. The eight rotational position
flags include the home position flag (also serves as a magenta
cartridge fetch position flag), the other 3 colors fetch position flags
and the stop position flag for each color.

When PS4 detects a flag, the developing rotary position sensor
signal (DEVHP) is set to “H.” The CPU on the mechanical
controller recognizes which flag (the home position flag, stop
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position flag, or fetch position flag) is being detected based on the
time during which the DEVHP signal is set to “H.”

Developing rotary position sensor

PS4

Yellow cartridge |_,T|_|

stop position flag

Home position flag
/ Magenta cartridge fetch position flag

Black cartridge
fetch position flag

Cyan cartridge

i Black cartridge
stop position flag

stop position flag

Cyan cartridge

Jellow cartridge fetch position flag

fetch position flag

Magenta cartridge
stop position flag

An example of the yellow cartridge in the stop position
(the position facing the photosensitive drum)

Width of flags and distance between flags

L1 L3 L5 L3 L5 L3 L5 L3 LS
L2 ‘ L4 L2 L4 ‘ L2 L4 L2 L4 ‘

J e Jr e Jr e Je e e

| 1] 1] 1] 1l 1l 1 Il |
(Black) (Cyan) (Magenta)  (Yellow) (Cyan) (Black) (Yellow)

| : Home position flag Il : Stop position flag 11l : Fetch position flag
L1=Approx. 11.9 L2=Approx. 62.9 L3=Approx. 2.2 L4=Approx. 64.0 L5=Approx. 6.1 (mm)

Figure 3-51 Developing rotary rotational position detection
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Toner cartridge position detection

The press/separation of the toner cartridge is detected by the toner
cartridge position sensor (PS3) through monitoring the position
detection flag. When the cartridge is separated from the drum, the
flag interrupts PS3 and the toner cartridge position SENSOR signal
(/DEVCAM) is set to “L.” When the cartridge is pressed against the
drum, the flag leaves PS3 and /DEVCAM is set to “H.” The
relationship between the cartridge press cam, press detection flag,
and the press sensor is shown in the figure below.

Toner cartridge is separated. Toner cartridge is pressed.

Toner cartridge Photosensitive drum

Toner cartridge PS3
position sensor

(PS3)

Toner cartridge position sensor flag

Figure 3-52  Toner cartridge position detection

Developing unit fault detection

Rotary rotation failure

When the following phenomena are detected by the developing
rotary position sensor (PS4), the DC controller is notified by the
mechanical controller which assesses them as rotary rotation
failures. The DC controller notifies the video controller of the
faults.

» PS4 does not detect the rotational position flag even though the
developing unit motor rotates.

e PS4 detects an error in the width of the rotational position flag.
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e PS4 detects a flag width differing from that of the specified
rotational position flag.

e PS4 does not detect the rotational position flag when the press
operation starts.

Toner cartridge pressure/separation failure

When the following phenomena are detected by the toner cartridge
position sensor (PS3), the DC controller is notified by the
mechanical controller which assesses them as toner cartridge
pressure/separation failures. The DC controller notifies the video
controller of the faults.

e PS3stays on for a certain period of time after the press
operation starts.

e PS3stays OFF for a certain period of time after the separation
operation starts.

Developing unit motor drive circuit

The developing unit motor (M3) uses a four-phase stepping motor.
The developing unit motor is controlled by the developing unit
motor driver (Q2003) on the mechanical controller.

The developing unit motor transmits the driving force to the
developing rotary and the toner cartridge press cam.

When the print sequence command is received, the CPU (Q2001)
in the mechanical controller sends the developing unit motor
control signals (DEVPHA, /DEVPHA, DEVPHB, /DEVPHB) and
the developing unit motor rotation rate select signal (DEVICH) to
the drum motor driver (Q2003) 0.2 second after the fixing unit
motor starts. Based on those signals, Q2003 supplies the drive signal
to the developing unit motor. 24VC is supplied for the drive power

supply.

When none of the toner cartridges have been installed, more
rotational force than usual is required because the rotary’s center of
gravity has moved away from the middle. As the mechanical
controller cannot recognize whether or not all cartridges are present
during operation of the toner cartridge detection function, the CPU
reduces the developing rotary rotation rate by setting the DEVICH
signal to “H” to drive the developing unit motor at half-speed.
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Mechanical controller PCB

Developing
+5V
CPU motor driver |
(Q2001) (Q2003) +24VC |
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60 6 8 -
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58 16 11 BO | -5
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-]

Figure 3-53  Developing unit motor drive circuit

Image quality stability control

The printer is protected by image quality stability control to
minimize fluctuations in image density due to environmental
changes, deterioration of the photosensitive drum and toner.

Environment-change correction control

The printer has a temperature/humidity sensor PCB installed under
the ejection unit. The DC controller monitors the
thermal/humidity sensors to control temperature and humidity
within the printer. This allows the printer to obtain optimum image
quality.

Environment-change correction control controls the following
high-voltage values:

e Primary charging voltage

e Transfer bias

» Attraction bias

e Discharge AC bias

*  ON/OFF of the separation charging unit

Maximum density control

Maximum density control is performed to stabilize the maximum
density for each color. This determines an optimum developing
bias.
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Half-tone correction control

The gate array (IC109) in the DC controller contains a half-tone
correction table used to correct the laser output in order to obtain
the optimum half-tone image. See Figure 3-54 on page 3-70. The
half-tone correction control modifies the half-tone correction table
to accommaodate changes in the present environment, the total
number of prints or the condition of the toner and the
photosensitive drum.

The image quality stability control is performed in the following
cases:

* When the power is turned ON.

< When the printer encounters an abrupt environmental change.
« Following a prescribed number of prints.

e When the toner cartridge is installed or removed.

e When a new drum cartridge is installed.

In addition, the environment-change correction control is
performed every 30 minutes while the power is turned ON.

Note: Half-tone correction table

The laser output and the image density of the printer do not change
in a linear relationship.

Therefore, when the laser image is output according to the half-tone
specified by the video data signal sent from the video controller, an
optimum half-tone image would not be obtained on the actual
prints. In order to obtain the optimum half-tone image, the DC
controller is equipped with the half-tone correction table used to
correct the output value of the laser diode.

Image density

Actual half-tone curv

Laser output

Figure 3-54  Half-tone correction table
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Density sensing circuit

Maximum density and half-tone correction are controlled using the
density sensor (PS14). The density sensor checks the density of the
density sensing pattern formed on the transfer drum. The density
sensor is located on the density sensor PCB above the transfer drum.
The light emitted by the LED is reflected by the density sensing
pattern and received by the photodiode.

Density sensor (PS14)

Photodiode

Transfer drum

Density sensing pattern

Figure 3-56 Density sensor

The characteristics of colored toner and black toner towards light
differ. Therefore, this sensing circuit uses the density sense mode
select signal (/DSEL) to switch between the colored toner and black
toner density sensing modes.
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When the density sense enable signal (/DENB) becomes “L”, the
LED emits light with an intensity set by the led power control signal
(/DO0-7). The photodiode senses the light, which is reflected by the
density sensing pattern onto the transfer drum. The density sensing
PCB outputs the density to the DC controller as the toner sensor
signal (DSNS).

DC controller PCB Density sensing PCB
_______ 1 - rr--"-"--—--"—"—_—"—_—-"—""
IC101 | | |
! /DENB | Density sensor |
| | ORI e, SUPIO |
| /DOto 7 | a ! |

! 1
E | Density : . Lo
' ' - LED Photodiode | 1 |
vl | et | ]
: IDSEL ! .
| " . L
| |

Figure 3-57  Density sensing circuit
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Pick-up/Feed System

When the /PRNT signal is sent to the DC controller by the video
controller and the scanner motor is put in READY mode, the DC
controller issues a print sequence command to the mechanical
controller, which then starts the print operation. After a sheet of
paper is picked up by either the cassette or manual feeding pick-up
roller, it is fed by the feed rollers. After any skew in the paper is
corrected by the registration roller, it stops at the leading edge
detection position. The temporarily stopped paper is re-fed so that
its leading edge will match the gripper on the transfer drum as well
as the leading edge of the image on the photosensitive drum.
Subsequently, the paper passes through the transfer, separation,
fixing, and delivery units to the face-down or face-up tray.

e e b i AN LA . _ _RA_N___ AN A
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Face-down delivery roller
Face-down tray O

— O

Fixing upper roller

>
—v

Face-up tray

Photosensitive drum

[

Fixing lower roller

O Cleaning brush

/
/ Discharge roller

Registration roller Manual feeding pick-up roller
4—0/

Feed roller

—

Gripper

. Manual feeding tra
Attraction roller {f u Ing tray

Leading edge.
detection position

Cassette pick-up roller

Cassette ‘ Separation roller

Figure 3-58  Paper pick-up/feed system
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Paper pick-up

Cassette feeding

The presence of paper in the cassette is detected by the cassette
paper sensor (PS301).

When the print sequence command is received, the mechanical
controller drives the fixing unit motor (M2), then after 0.2 seconds,
drives the drum motor (M4) and the pick-up motor (M1).
Simultaneously, the pick-up solenoid (SL1) is turned on and the
drive of the pick-up motor is transferred to the pick-up roller, feed
rollers, and separation roller. After any multi-feed of the paper
picked up by the pick-up roller has been eliminated by the
separation roller, the paper is fed into the printer by feed rollers 1
and 2.

After passing through the registration paper sensor (PS302), the
paper reaches the registration roller. The registration roller is not
rotating at this time, so the paper temporarily stops in the
registration roller position. Its leading edge is curled and any skew is
corrected. A certain time period elapses after the paper has passed
through PS302, the registration roller clutch (CL3) is turned ON to
resume feeding the paper. When the paper reaches the paper top
sensor (PS303), the pick-up motor stops, stopping the paper.

The DC controller and the mechanical controller detect the
registration position of the transfer drum with the transfer drum top
sensor (PS8). Subsequently, this timing is used as reference for
executing the print sequence. The mechanical controller starts
driving the pick-up motor at a certain time after detecting the
registration position of the transfer drum. Therefore, the
temporarily stopped paper resumes being fed so that its leading edge
will match the gripper on the transfer drum and the leading edge of
the image on the photosensitive drum.
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Mechanical controller PCB

Pick-up PCB
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Figure 3-59  Paper pick-up and cassette feeding
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Multi-feed prevention mechanism

For cassette feeding, this printer uses the separation roller to prevent
multi-feeding. Normally, the separation roller is imparted with
rotational force reverse to that of the feed roller. However, the
separation roller is equipped with a torque limiter that rotates with
the feed roller through transmission of its rotational force via the
transported paper. If multiple sheets of paper are picked up, the low
friction force between those sheets results in a weak rotational force
being transmitted to the separation roller from the feed roller. As a
result, the separation roller’s own rotational force separates the extra
sheets.

Feed roller 2

Feed roller 1

Separation roller

Torque limiter

Rotational force transmitted from feed roller 1

Rotational force of feed rollers

Paper feed direction

|:> Rotational force transmitted from pick-up motor via torque limiter

Figure 3-60 Multi-feed prevention mechanism
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Feed roller 1 Rotational force
transmitted from feed roller
mrmlon roller

Rotational force transmitted
from pick-up motor
via torque limiter.

Normal %
Paper
Multiple feeding /)

/

Figure 3-61 Multi-feed rollers

Manual feeding

The presence of paper in the manual feeding tray is detected by the
manual feeding paper sensor (PS1).

Upon receiving the print sequence command, the mechanical
controller drives the fixing unit motor (M2) and 0.2 seconds later
drives the drum motor (M4) and the pick-up motor (M1). After 0.5
seconds, the manual feed solenoid (SL2) is turned on to transmit
the rotational force of the pick-up motor to the manual feeding
pick-up roller. As the pick-up roller rotates, the paper lifting plate
press cam is released and the spring force pushes up the paper lifting
plate. Thus, the paper is pressed against the pick-up roller and
picked up by its rotation. After the paper is separated from any extra
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sheets by the separation pad, it is fed into the printer by feed roller
2. The subsequent operations are as described for cassette feeding.

Paper lifting plate

Manual feeding pick-up roller

Paper

Figure 3-62 Manual feeding

Paper size

The paper size in the cassette is detected by the cassette size-sensing
switches (CSW1, 2, and 3) on the cassette size-sensing PCB.
Loading the cassette onto the cassette mount will turn ON/OFF the
switches as applicable. The CPU on the DC controller detects the
presence of the cassette and its size by this ON/OFF combination.

Cassette size-sensing switch

Cassette CSwW1 CSw2 CSW3
Ad OFF ON ON
B5 ON OFF ON
LTR OFF OFF ON
LGL ON OFF OFF
Cassette absent OFF OFF OFF
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For the universal cassette, the actuators that press the cassette size-
sensing switches are linked with the paper guide in the cassette.
When the paper guide is set to the paper size, the positioning of the
projections change accordingly.

Actuator

i Projection

Paper guide

Figure 3-63  Universal cassette paper sensing

Note: If the eject lever is pulled out, the ejection sensing switch
(SW1601) is turned ON. Irrespective of the cassette size, the DC
controller will set all the cassette size signals (/CSIZE1, /CSIZE2
and /CSIZE3) to “L”. When the DC controller detects that the
eject lever has been pulled out during door-open, it performs image
quality stability control after the eject lever is once again inserted
and the front door closed.
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OHP (Overhead projector) sheet detection

When an OHP sheet is used in this printer, the dedicated A4/letter
size OHP sheets must be used with a white band on the leading
edge. The following assumptions are made by measuring the period
of time the that light emitted from the paper top sensor (PS303) is
shielded by this band:

e Whether it is the dedicated OHP sheet, other OHP, or paper.
*  Whether it is placed properly.
e Whether it is placed with the proper edge leading.

If any non-dedicated OHP sheet is used or the dedicated OHP
sheet is placed with the wrong side up or the wrong edge leading,
the mechanical controller will notify the DC controller which will
detect a paper jam.

White band

g >

- Feed direction

White band

(The white band disappears when
heated in the fixing process)

Figure 3-64 OHP sheet
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Note: The paper top sensor is a reflective type sensor. In order to
prevent the sensor from malfunctioning due to the deterioration of
the LED, this printer detects the intensity of light emitted by the
LED during the initial rotations. The paper pick-up PCB sets the
detection level based on the intensity detected.

The emission level of the LED of the sensor is changed in two steps
using the led power select signal (LEDDRV). If it detects that the
intensity is low due to the deterioration of the LED, 1C301 will
change the LEDDRYV signal to increase the intensity.

Paper pick-up PCB

The paper pick-up PCB carries out serial communication with the
mechanical controller to control the pick-up operation.

e 1C301: Controls communication with the mechanical
controller and the operation of the paper pick-up PCB.

e [C302: Controls the operation of the pick-up motor.

» PS301: Cassette paper sensor on the pick-up PCB

When there is no paper in the cassette, the cassette paper sensor
signal (CPSNS) becomes “H.”

e PS302: Registration paper sensor on the pick-up PCB

This sensor is located in front of the registration roller. When
paper is detected, the registration paper sensor signal (REGSNS)
becomes “L.”

e PS2: Manual feeding paper size sensor

When paper loaded on the manual feeding tray is B5-size or
smaller, the manual feeding paper size sensor signal (MPSSNS)
becomes “H”; when it is larger than B5-size, the signal becomes
“L."

e PS1: Manual feeding paper sensor

When there is no paper on the manual feeding tray, the manual
feeding paper sensor signal (MPPSNS) becomes “H.”

e PS303: Paper top sensor

This sensor is located in front of the transfer drum. When paper
is detected, the paper top sensor signal (TOPREG) becomes
“H.” For an OHP sheet, the signal remains “H” only while the
white band on its leading edge is detected. The intensity of light
may be changed using the led power select signal (LEDDRV).

e ML: Pick-up motor
This is a two-phase stepping motor.
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SL1; Cassette feed solenoid

This solenoid turns on/off the transmission of the rotation of
the pick-up motor to the cassette pick-up roller. When the
cassette feed solenoid drive signal (/CPFED) becomes “L,” the
solenoid is turned on.

SL2: Manual feed solenoid

This solenoid turns on/off the transmission of the rotation of
the pick-up motor to the manual feeding pick-up roller. When
the manual feed solenoid drive signal (/MPFED) becomes “L,”
the solenoid is turned on.

CL3: Registration roller clutch

This clutch turns on/off the transmission of the rotation of the
pick-up motor to the registration roller. When the registration
roller clutch drive signal (/REGFED) becomes “L,” the clutch is
engaged.
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Figure 3-65 Paper pick-up PCB

3: Operation
Pick-up PCB
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Pick-up motor drive circuit

The pick-up motor is a four-phase stepping motor, located in the
pick-up unit and controlled by the pick-up PCB. This motor drives
the cassette pick-up roller, the manual feeding pick-up roller, the
separation roller, the registration roller, feed rollers 1 and 2, and the
paper lifting plate press cam.

The pick-up motor is controlled by the pick-up motor driver
(1C302) on the pick-up PCB. IC302 sets the pick-up motor drive
signal to “L” to drive the fixing unit motor 0.2 seconds after starting
it. 1C302 selects the rotational speed as the normal speed, the initial
speed, or the grip speed.

Pick-up PCB
!_ Pick-up motor |
| CPU driver +24VC |
| (IC301) (IC302) !
! 7 CA | J304-2
! 12 %
6 8 : -
| 8 5 1 IAQ -6 Pick-up motor
10 BO | 3
9 17 1 ; -
| 1 16 11 /BO | -4
-

Figure 3-66  Pick-up motor drive circuit

Note: The pick-up roller rotates to the initial position at power-on
and door-open/close.

Transfer drum and peripheral components

Using electrostatic force imparted by the attraction roller, the
transfer drum takes paper up onto it by clamping the leading edge
of the paper with the gripper. In full-color mode, four transfers
occur, while in mono-color mode, a single transfer occurs. The
paper is then fed to the fixing unit. As shown in Figure 3-67 on
page 3-87, the transfer drum is surrounded by the attraction roller,
the photosensitive drum, the discharge roller, the cleaning brush,
and the separation claw. These components are controlled by the
mechanical controller.

When the paper temporarily stopped in the position of the paper
top sensor (PS303) resumes being fed, the gripper drive signal
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(GRIPON) turns “H” and the gripper solenoid (SL4) is turned ON
to open the gripper on the transfer drum. The paper is then fed 1.3
times faster than the transfer drum speed so that its leading edge will
be pushed into the opened gripper. When the leading edge of the
paper reaches the gripper, SL4 is turned OFF and the gripper is
closed to clamp the paper top.

DC controller PCB

Mechanical controller PCB
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Figure 3-67 Transfer drum and peripheral components
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Simultaneously, the attraction roller press signal (/ATTSLON)
turns “L” and the attraction roller press solenoid (SL6) is turned on
when the separation claw drive signal (SEPON) becomes “H” in
order to actuate the press cam to press the attraction roller against
the transfer drum. Attraction roller voltage is applied to the
attraction roller while the paper is passing through it. This gives
negative electric charge to the surface of the transfer drum,
electrostatically attracting the paper to the surface.

Subsequently, toner is transferred to the paper and then SL4 is
turned on to open the gripper. The separation claw drive solenoid
(SL5) is also turned on to actuate the separation claw. The paper is
separated from the transfer drum and then fed to the fixing unit.

If the paper fails to reach or pass through each sensor within the
specified time, the CPU on the DC controller determines that a jam
has occurred and notifies the video controller.

Gripper control

The opening and closing of the gripper is controlled by the gripper
drive signal (GRIPON) sent from the mechanical controller.

When the GRIPON signal turns “H,” the gripper solenoid (SL4) is
turned on, pressing the gripper drive cam. Meanwhile, the gripper
drive arm in the transfer drum rotates around the transfer drum
shaft with the transfer drum rotation. When the gripper arm is
pressed against the cam projection, it pushes up the gripper lever (%)
to open the gripper (£).

The gripper drive cam projection separates from the drive arm in
accordance with the rotation of the transfer drum, closing the
gripper. Moreover, since the cam is separated from the gripper arm
while the GRIPON signal is “L,” the gripper does not open.
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Gripper

Gripper solenoid
(SL4) Gripper drive arm

Gripper drive cam

Figure 3-68  Gripper control mechanisms

Attraction roller

The attraction roller is normally separated from the transfer drum
and it is pressed against it when necessary.

After the gripper solenoid (SL4) is turned on and the paper top is
clamped by the gripper, the attraction roller press solenoid (SL6) is
turned on. The rotation of the fixing unit motor actuates the
attraction roller press cam to press the attraction roller against the
transfer drum. The attraction of the paper is detected by the
attraction sensor (PS6).

The attraction roller is not driven by any motor, but rotates along
with the transfer drum. When the paper reaches the attraction
roller, the attraction voltage corresponding to one cycle of the
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transfer drum is applied to the attraction roller. Thus, the paper is

electrostatically attracted by the transfer drum
In full-color mode, the attraction roller rotates for the first color

only. When the paper for the first color passes through the
attraction roller, SL6 is turned off to separate the attraction roller

from the transfer drum

Transfer drum

///\ Yy QR
\\\4 /
P
¥,
S|
Attraction roller press cam Attraction roller

~

Q‘CCCCCCCCCCCCCCCC

Attraction roller is separated.

Attraction roller is pressed.

-

Transfer drum

Attraction roller

Attraction roller press cam
Figure 3-69  Attraction roller operation
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Separation claw solenoid

Gripper solenoid

3: Operation

Separation

Upon completion of the transfer, the gripper solenoid (SL4) is
turned on and the gripper opens to raise the leading edge of the
paper. The separation claw solenoid (SL5) is also turned on to
actuate the separation claw, which then scoops up the leading edge
of the paper to separate the paper from the transfer drum. The
separation of the paper is detected by the separation sensor (PS7).

(SL5)

Separation claw

(SL4)

Figure 3-70  Separation mechanism

Transfer drum cleaner

The transfer drum cleaner is operated following the prescribed
number of prints, at power-on, door-open/close or cleaning of the
density detection pattern after image quality stability control.

The transfer drum cleaner is normally separated from the transfer
drum. After the transfer is completed and the paper is separated, the
transfer drum cleaner press solenoid (SL8) is turned on to actuate
the transfer drum cleaner press cam to press the cleaning brush
against the transfer drum. When the cleaning brush motor (M5) is
turned on, the cleaning brush starts rotating. After this cleaning is
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completed, SL8 is turned off to release the cam, and the spring force
separates the cleaning brush from the transfer drum.
Simultaneously, the cleaning brush motor is turned off.

For continuous printing, the cleaning brush rotates only after the
transfer occurs for the last sheet.

N 2,
R 2
Transfer drum Q g :f%
\

Cleaning brush

Cleaning brush
press cam

~

Cleaning brush is separated. Cleaning brush is pressed.

-7 T T\ TN
P . N el
S 0] g .
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\ \
v A
\
i
/
I
. |
i .

Zz

Transfer drum

-——— - -

R | 1 I]
‘ <
Cleaning brush Cleaning brush
\_ press cam /

Figure 3-71  Transfer drum cleaning mechanism
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Discharge roller

The discharge roller is normally pushed up by the discharge roller
press cam so that it is separated from the transfer roller. After the
paper is separated from the transfer drum, the discharge roller press
solenoid (SL9) is turned on to release the cam and thus press the
discharge roller against the transfer drum. After the discharge, SL9
is turned off to actuate the cam to push the discharge roller up, and
then separate it from the transfer drum.

The discharge roller is not driven by any motor, but rotates along
with the transfer drum. The discharge voltage corresponding to one
cycle of the transfer drum is applied to the discharge roller to
neutralize the electric charge remaining on the transfer drum

surface.
>
Discharge roller N “
Q QD
¢ ")‘ ‘gr—,',
. J 2,
2
Transfer drum C— 2,
2,
N
’\
o~ )‘v
<
. @ < > Discharge roller press cam
(@
(Z«
Q
\

Discharge roller is separated.

Discharge roller

Figure 3-72  Discharge roller
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Drum motor drive circuit

The drum motor is a four-phase stepping motor controlled by the
drum motor driver (Q2002) on the mechanical controller. It drives
the photosensitive drum and the transfer drum.

Mechanical controller PCB

Drum |
motor
CPU v driver |
(Q2001) (Q2002) +24vC |
47| DRMICH 3 |
o o COMA |J2015-1
DRMPHA 1 XSMB : -é
52 6 8 -
51|/DRMPHA 5 1 A -4 @ Drum motor
50| DPRMPHB 16 11 BO | -5
29| /DRMPHB 17 1 /BO i -6
TOPREG | Transfer drum
| PS8\ top sensor

Figure 3-73  Drum motor drive circuit

Upon receiving the print sequence command, the CPU (Q2001) in
the mechanical controller sends the drum motor control signals
(DRMPHA, /DRMPHA, DRMPHB, and /DRMPHB) and the
drum motor rotation rate select signal (DRMICH) to the drum
motor driver (Q2002) 0.2 seconds after the fixing unit motor starts.
The Q2002 sends the drive signal to the drum motor based on these
signals. 24V C power supply is used to drive the drum motor.

In order to slow down the paper feed speed through the fixing unit
in OHP mode, the CPU sets the DRMICH signal to “H” to drive
the drum motor at a low speed.

If the transfer drum top sensor signal (TOPREG) remains
unchanged for six seconds or more (12 seconds in OHP mode), the
CPU assesses it as a drum motor error.
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Cleaning brush motor drive circuit

The cleaning brush motor is a DC brushless motor. Controlled by
the CPU on the mechanical controller, it is used to drive the
cleaning brush.

Mechanical controller PCB

TDCLON

Cleaning brush motor

|
|
|

T | J2014-8
()
|

Figure 3-74  Cleaning brush motor drive circuit

Upon power-on, door-open/close or cleaning of the density
detection pattern after image quality stability control or after the
paper is separated following the prescribed number of prints, the
CPU sets the cleaning brush motor drive signal (TDCON) to “L”
to drive the cleaning brush.

Fixing and delivery unit

The paper separated from the transfer drum is fed into the fixing
unit and delivered after passing through the fixing upper and lower
rollers and the fixing unit delivery roller. Delivery from the fixing
unit is detected by the delivery paper sensor (PS9). For the face-up
tray, the paper is delivered without passing over any additional
roller, while for the face-down tray, it is delivered after passing over
the face-down delivery roller. The deflector that selects face-up
delivery or face-down delivery is automatically switched by opening
or closing the face-up tray.
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DC controller PCB
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Mechanical controller PCB
A A
] W © @) © ©
5| 2 = o) c c
o o S o o
w - 1 [0
< x > oQ o) o)
®| = [ o ] D)
Sl o [a) — P zZ
= il E L [
6| = = oS %) %)
x| = z 0g o ~
| z 2~ . o< ] -
0nls O0Z Face-down delivery roller z2 % o
> <
w| O_ Z Q Zw o ) &
nw| ZT xXT - mp= > £2
2| X5y *= S T =29
3l oo oo = <m
T 52 =
LL A4 f
o L il Cleaning | ol 2 o<
i | 2oping _ belt =
3 M2 CL4 F— roller
- —— SL3
5 -
PS5
— S
A Fixing <7 Deflector
| upper
roller . . .
Fixing unit delivery roller
PS13
Fixing lower roller PS9

Oil pump

Figure 3-75  Fixing and delivery unit

The fixing upper/lower rollers, the fixing unit delivery roller, the oil
applying roller, the face-down delivery roller, and the oil pump are
driven by the fixing unit motor (M2). The cleaning belt is driven by
the cleaning belt drive solenoid (SL3).

When the registration position for the fourth color in full-color
mode or the first registration position in mono-color mode is
detected on the transfer drum, the mechanical controller turns on
the fixing unit drive clutch (CL4). This transmits the rotation of the
fixing unit motor to the fixing upper and lower rollers, the fixing
delivery roller, the oil applying roller, and the oil pump.
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The fixing upper and lower rollers each have one built-in fixing
heater (H1: 485W/100-120V; 430W/220-240V) that heats the
roller. The fixing temperature is detected by the thermistor (TH) in
the center of the lower roller surface. The thermoswitches are in
contact with the respective shafts of the fixing upper and lower
rollers.

Fixing upper roller

Thermoswitches

Fixing lower roller

Figure 3-76  Fixing rollers and thermistor

This printer has a mechanism to detect the absence of the fixing
unit. If the fixing unit is not installed, the DC controller notifies the
video controller of this error.

In order to prevent any offset, a mechanism applies oil to the
surfaces of the fixing rollers. Also, the cleaning belt makes contact
with the fixing rollers to clean them.

OHP (Overhead projector) sheet mode

The fixing ability of OHP sheets is poorer than that of normal paper
sheets. To raise the fixability level, the feed speed for an OHP sheet
is slowed down to half that of normal paper while the OHP sheet is
passing through the fixing unit.

The distance between the transfer drum and the fixing unit is short.
So the trailing edge of the paper is still in the transfer process when
the leading edge has reached the fixing unit. If the rotational speed
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of only the fixing roller is slowed down to half of its normal speed
without changing that of the transfer drum, the feed speed differs
between the leading and trailing edges of the paper. In this case, the
image is distorted as the paper curls. To deal with this problem, the
OHP sheet is not separated immediately after the transfer is
complete, but the transfer drum rotates one additional turn with the
OHP sheet on it. After the transfer is complete up to the trailing
edge of the OHP sheet, the rotational speed of the transfer drum is
slowed down to half of its normal speed. At this time, the
photosensitive drum is separated from the transfer drum so that the
toner image on the OHP sheet is not disturbed. Subsequently, the
OHP sheet leaves the transfer drum and then proceeds to the fixing
unit.

<Normal paper>
<OHP sheet>

Photosensitive
drum

Separation

claw \'

Fourth transfer
step

Fourth transfer

step Transfer drum

Paper OHP Sheet

¥
@ S

Figure 3-77 OHP sheet mode
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Figure 3-78  Fixing temperature control

The fixing temperature is detected by the thermistor (TH) on the
fixing lower roller surface. As the surface temperature of the fixing
lower roller rises, the resistance value of TH lowers and the voltage
of the fixing temperature detect signal (THI) sent to the IC102 in
the DC controller and the safety circuit in the power supply unit
decreases.

When the DC controller outputs pulses as the fixing temperature
control enable signal (/FXENB) to the fixing heater safety circuit, it
controls the fixing temperature. The microcomputer (CPU) on the
DC controller controls the fixing heater drive signals (/FXUON and
/FXLON) so as to maintain the fixing temperature at the specified
value based on the voltage of the THI signal.

The fixing temperature varies depending on the image gloss modes.

This printer starts rising the fixing temperature while it is in the
WAIT period, and when it reaches the target value the printer enters
the STANDBY state.
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If the fixing temperature is less than 100°C when it starts being
increased, the target temperature is set to a value higher than
normal. After a certain period of time, the value is returned to the
normal target temperature.

WAIT ‘ STANBY PRINT STANBY

Tar get
t enrper at ur

Fixing
temperature

TIME

Figure 3-79  Fixing temperature

Notes:
e Image gloss

This printer allows the image gloss to be changed in three steps
by signals from the video controller.

Image gloss mode Low-gloss Normal-gloss High-gloss
mode mode mode

Target temperature  162°C 167°C 173°C

« Even if the fixing temperature reaches the target value while
image quality stability control and toner cartridge detection are
still in progress, the printer will not enter the STANDBY state.
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Detecting fixing unit errors

Preventing malfunctions of the fixing heater

In order to prevent the fixing heater from malfunctioning, the
Colorwriter provides the following safety functions:

e The CPU monitors the voltage of the fixing temperature detect
signal (THI). If it detects any abnormal value, it will notify the
video controller of a fixing heater error and then shut off the
power supplied to the heater.

 If the fixing temperature rises abnormally and the temperature
detected by the thermistor exceeds 217°C, the safety circuit will
shut off the power supplied to the fixing heater irrespective of
the output from the CPU. Simultaneously, the CPU recognizes
it as a power supply error and notifies the video controller.

 If the fixing temperature abnormally increases and the
temperature of the thermoswitch exceeds about 230°C, the
thermoswitch will be turned off to shut off the power supplied
to the fixing heater.

Detecting fixing unit errors

Fixing unit errors are detected by:
e The CPU on the DC controller
« Fixing heater safety circuit within the power supply circuit

» Fixing unit abnormality detection circuit within the power
supply circuit

If the CPU on the DC controller detects a fixing heater
error

If the fixing unit is abnormally heated or the fixing unit does not
reach the specified temperature for some reason, the DC controller
will store a fixing heater error and then shut off the power supplied
to the heater.

The DC controller notifies the video controller of this fixing heater
error. The DC controller measures the time elapsed after the power
is turned off. If a fixing heater error occurs and then the power is
turned ON within 30 minutes after having been turned off, the
CPU will determine that the temperature of the fixing heater is not
low enough and keep the fixing heater off.

The CPU recognizes any of the following situations as a fixing
heater error:
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When the power is turned on, a fixing unit error is found stored
in the DC controller.

Sixty seconds after the power is turned on, the value of the fixing
temperature detect signal (THI) sent to the CPU on the DC
controller has not changed.

After the fixing heater is turned on, any of the following
phenomena occur:

» The temperature of the fixing heater does not reach 40°C
even after 130 seconds have elapsed.

* The temperature of the fixing heater does not reach 60°C
even after 80 seconds have elapsed since it reached 40°C.

» The temperature of the fixing heater does not reach 80°C
even after 80 seconds have elapsed since it reached 60°C.

» The temperature of the fixing heater does not reach 100°C
even after 80 seconds have elapsed since it reached 80°C.

* The temperature of the fixing heater does not reach 120°C
even after 80 seconds have elapsed since it reached 100°C.

e The temperature of the fixing heater does not reach the
target value even after 160 seconds have elapsed since it
reached 120°C.

The temperature of the fixing heater decreases below 120°C
after it reaches the target value once.

The temperature of the fixing heater exceeds 200°C during the
STANDBY or PRINT period. (The fixing heater malfunctions).

When the THI signals are compared after changing the
sensitivity of the thermistor from the high range to the low
range, there is almost no difference recognized (the wiring for
the thermistor is broken).

Notes:

If a malfunction occurs in the fixing heater, do not turn on the
printer power switch for about 30 minutes. Even if the power
switch is turned on during this time period, the CPU assesses
that a fixing heater malfunction has occurred and the fixing
heater will not be turned on to prevent it from overheating.

OFF time measurement

The off-timer circuit on the DC controller PCB can measure
the elapse of time after the power is turned off. The measured
time is used to release fixing unit errors and the environment-
change correction control.
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While the power is turned on, the CPU (IC101) sets the off-
timer charge signal (/TCCHG) to be output to IC102 to “L” to
charge C106. After the power is turned off, C106 begins to
discharge.

When the power is turned ON again, the CPU detects the voltage
of C106 with the off-time sense signal (OFTMR), and sets the
TCCHG signal to “L” and charges C106 to the specified voltage.
Then the off-timer discharge signal (TCDIS) is set to “H” and
C106 is forcibly discharged to the voltage level measured at the time
of power-on, and the required time is measured. Based on this
measured time, the time during which the power was turned off is
calculated.

DC controller PCB

|
} IC101 : 5V |c102 :
|
. I I
| | [TCCHG : |
i 1 " ! |
I I
: CPU ' TCDIS C106 |
| | - I
|
! | OFTMR % ! |
| ! 1

Figure 3-80  Off-timer circuit for fixing heater errors

e Changing the thermistor sensitivity

The sensitivity of the thermistor differs between its high and low
temperature ranges. In order to increase the detection accuracy
in either range, the CPU in the DC controller uses the
thermistor sensitivity select signal (THSEL) to switch the
thermistor sensitivity between the mode in which the detection
accuracy is higher at low temperatures and that in which it is
higher at high temperatures. When the THSEL signal becomes
“H,” the thermistor is put in the low temperature detection
mode, and when “L,” in the high temperature detection mode.
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If the fixing heater safety circuit detects a
malfunction in the fixing heater

The fixing heater safety circuit in the power supply unit will shut
OFF the power supplied to the fixing heater if the fixing
temperature rises abnormally.

The operation of this circuit is shown in Figure 3-81 on page 3-105.

The safety circuit IC (Z4) in the power supply unit monitors the
fixing temperature detect signal (THI) sent to pin No. 14. If the
voltage output from the thermistor becomes about 1.6V with an
increase in the fixing temperature, the safety circuit 1C will set the
output of pin No. 5 to “L” and turn off the relay (RL) to shut off
the power supplied to the fixing heater.

Simultaneously, the safety circuit sensing signal (SFSNS) sent to the
CPU on the DC controller becomes “H.” With this setting, the
CPU assesses that a failure has occurred in the fixing unit and
notifies the video controller of a power supply failure.

To reset this circuit, first turn off the printer for about 30 minutes,
and then turn it on again.
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Figure 3-81  Fixing heater safety circuit

Fixing unit abnormality detection circuit detects a
failure

Located in the power supply unit, this circuit monitors the fixing
unit for incorrect installation and the fixing heater for broken wires.

» Incorrect installation of the fixing unit

The fixing unit abnormality detection circuit checks that the
rated voltage of the power supply unit matches that of the fixing
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unit. For example, if the fixing unit for 220V is connected to the
power supply for the 100V version, the circuit will recognize it
as a mismatch in rated voltage due to incorrect installation of
the fixing unit. In this case, the CPU on the DC controller
notifies the video controller of it as a power supply failure.

The rated voltage of the power supply unit is set with jumper
JP1 and is monitored at pin No. 4 on Z5. The specified voltage
of the fixing unit is set with jumper JP2 within the fixing unit
and monitored at pin No. 7 on Z5. Pin No. 2 on Z5 becomes
“L” when the rated voltage of the power supply unit matches
that of the fixing unit; it becomes “H” when it does not. If there
is a mismatch, the fixing unit abnormality detect signal (FXSTS)
output from pin No. 14 on Z5 becomes “H,” and the CPU
detects the incorrect installation of the fixing unit as a result.

« Breakage of the fixing heater

When starting the temperature control, this printer individually
turns on the fixing upper and lower heaters and monitors them
for breakage with the FXSTS signal.

FIXING UPPER HEATER DRIVE signal

(IFXUON) ’_‘

|

|

FIXING LOWER HEATER DRIVE signal ‘
(/FXLON) |

|

Upper/lower heaters OFF ‘Only upper Fol Upper/lower heaters ON

heater ON

Only lower heater ON

Figure 3-82  Fixing heater drive signal timing

The fixing unit abnormality detection circuit detects the AC
current flowing in the fixing heater. If no AC current flows, the
CPU on the DC controller will determine that the fixing heater
wires are broken, notify the video controller of a fixing unit
failure, and then turn off the power.

An abnormality in the AC current sent to the fixing heater is
detected by the voltage generated by T2. The voltage value
generated by T2 is monitored at pin No. 10 on Z5. If the fixing
heater is broken and no AC current flows, Z5-13 will become
“H” and the fixing unit abnormality detect signal (FXSTS)
output at pin No. 14 on Z5 becomes “L.” Whereas when the
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AC current flows normally, the FXSTS signal alternates between
“H” and “L” at a certain frequency. Thus, the CPU can detect
that the fixing heater is broken by the FXSTS signal.

Note: To reset the fixing unit abnormality detection circuit after it is
actuated, first turn off the printer, allow it to stand for about 30
minutes, and then turn it on again.

Oil circulation system

In order to prevent offsetting, this printer uses the oil applying roller
to apply oil to the fixing rollers. The oil applying roller remains in
contact with the fixing upper roller. When the fixing unit drive
clutch (CL4) is engaged, the fixing unit motor drives the fixing
upper and lower rollers, the oil applying roller, and the oil pump.

The oil sent from the oil bottle to the oil bottle case is collected
using the pump and then dropped from the oil nozzle down to the
oil applying roller. Very small amounts of oil remain on the oil
applying roller and the oil applying blade. As the applying roller
rotates, the oil blade controls the amount of oil and then the oil is
applied to the fixing upper roller. Any excessive oil drops from both
ends of the applying blade down to the oil pan and then drops
down to the oil catch tray after passing through a pipe. The oil catch
tray has a filter that filters out dust and other foreign matter. The
filtered oil is sucked by the pump into the oil bottle for re-use.

The remaining amount of oil is detected by the oil sensor (PS13)
outside the fixing unit. A floating ball in the oil bottle blocks the
light emitted by PS13 as the oil level decreases and then the oil
sensor signal (OILSNS) becomes “H.” If the CPU on the DC
controller detects that oil is low, it will issue an oil-low notice to the
video controller. Subsequently, about 50 sheets of paper can be
printed and then the CPU determines that oil has run out and stops
the printer.

The oil catch tray is equipped with an oil overflow sensor (PS10). A
floating ball with an arm is floated in the oil catch tray, and as the oil
level increases, the sensor is blocked by the arm. Then, the oil
overflow sensor signal (OILFUL) sent to the mechanical controller
becomes “H.” When the DC controller is notified of the overflow of
oil by the mechanical controller, it stops the printer and issues oil-
overflow to the video controller. If the OILFUL signal continues to
be “H” for 2 seconds or more, the DC controller notifies the video
controller that an oil overflow failure has occurred.
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Oil applying roller

N

Pipe

Figure 3-83  Oil system components
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Cleaning belt

QOil blade

Oil nozzle

Oil applying
blade

Oil pan

Qil bottle

Filter

Oil sensor Oil catch tray

(PS13)

Oil bottle case Oil pump Oil overflow sensor (PS10)

For the oil sensor (PS13), only its floating ball is inside the oil bottle case while its sensor unit is
outside the fixing unit.

Figure 3-84  Qil circulation system

Fixing cleaner unit

The Colorwriter uses the fixing cleaner unit to clean the fixing
upper roller.

The fixing cleaner unit is comprised of a cleaning belt winding
roller, a cleaning belt roller, and a rolled cleaning belt. Every time a
certain number of prints have been made, the cleaning belt winding
roller rotates and the contact surface of the cleaning belt moves to
clean the fixing upper roller. Normally, the cleaning belt moves by
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one step each time the cleaning belt drive solenoid (SL3) is turned
on/off. In OHP sheet mode it moves two steps.

The cleaning belt has a notch about 30cm from its trailing edge.
When this notch is detected by the cleaning belt sensor (PS5), the
cleaning belt sensor signal (WEBSNS) becomes “H” and the DC
controller notifies the video controller that the cleaning belt is
almost out. The DC controller will notify the video controller of no
cleaning belt and stop the printer after about 500 more prints are
output providing the fixing unit is not replaced.

Note: As this printer detects the life span of the fixing upper/lower
rollers by the remaining cleaning belt, when you replace the
cleaning belt be sure to also replace the fixing upper/lower rollers.

Cleaning belt winding roller

Cleaning belt sensor lever

LS

Cleaning belt

Cleaning belt roller

Figure 3-85  Fixing cleaner unit
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Fixing unit motor drive circuit

The fixing unit motor is a DC brushless motor controlled by the
CPU on the mechanical controller and used to drive the loads
peripheral to the transfer drum and the fixing/delivery unit.

Those loads include:

e Fixing upper/lower rollers
e Face-down delivery roller

» Fixing unit delivery roller

* Oil applying roller

e Oil pump

*  Waste toner screw

» Attraction roller press cam
e Drum press cam

e Cleaning brush press cam

e Discharge roller press cam

When the print sequence command is received, the CPU (Q2001)
in the mechanical controller sets the fixing unit motor drive signal
to “L” to drive the fixing unit motor.

The mechanical controller monitors the fixing unit motor ready
signal (/MRDY) to check whether the fixing unit motor is rotating
at the specified speed. If the fixing unit motor reaches the specified
value, the /MRDY signal will become “L.” When the /MRDY signal
becomes “H” for two seconds or more continuously, the CPU will
determine that a fixing unit motor failure has occurred.

In the OHP sheet mode, the CPU sets the fixing unit motor
rotation rate select signal (MLOW) to “H” to slow down the
rotational speed to half the normal speed and thus improve the
fixability.
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Mechanical controller PCB

| |

| cPU +5V +24V '

. (Q2001) |

| % | J2013-6

i -7

| 40//MRDY, .. | i -2

| gé ;\I/\IALC()DIQJN ; :% M2 ) Fixing unit motor
| 7T i :

| |

Figure 3-86  Fixing unit motor drive circuit

Paper jam detection

The following paper sensors are provided to detect whether paper is
present and whether the paper is fed normally:

e PS302 Registration paper sensor on the pick-up PCB
» PS303 Paper top sensor on the pick-up PCB

» PS6 Attraction sensor

e PS7 Separation sensor

e PS9 Delivery paper sensor

The CPU in the mechanical controller determines if a paper jam has
occurred by checking for the presence of paper in the sensor at the
timing preset in its CPU.

If the CPU determines that a jam has occurred, it will report the
jam to the DC controller and stop the print operation. The DC
controller then notifies the video controller that a jam has occurred.

Pick-up delay jam

The CPU determines that a pick-up delay jam has occurred if the
paper has not reached the registration paper sensor (PS302) within a
specified period of time after the feed solenoid is engaged.
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(Unit: second)

(Unit: second)

PRINT ) PRINT §
Feed solenoid
(SL1, SL2, SL351) . | 0 Il | 5
Jam check I:Tﬁ'-rz ‘ l: 11—~ 12

| I
Registration paper sensor lNormaI Abnormall
(PS302) . >
Pick-up motor (M1) |

- I

T1=0.83 (Cassette feed, Manual feed), 1.17 (Paper feeder)
T2=2.57 (Cassette feed, Paper feeder), 2.07 (Manual feed)

Figure 3-87  Pick-up delay jam timing

Paper top position delay jam

The CPU determines that a paper top position delay jam has
occurred if the paper does not reach the paper top sensor (PS303)
within a specified period of time after the registration paper sensor
(PS302) detects the leading edge of the paper.

(Unit: second)

(Unit: second)

PRINT ) PRINT )
Registration paper sensor
(PS302) — ;
Jam check hApprox. 053# : =-Approx. 0.53-+]
Paper top sensor (PS303) } Normal ‘ | Abnormsal
[
Main motor (M2) |
I [ T

Figure 3-88  Paper top position delay jam timing
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Grip jam

The CPU determines that a grip jam has occurred if the attraction
sensor (PS6) does not detect the paper a specified period of time
after transfer drum registration position detection (in the full-color
mode, the registration position for the fourth color is detected).

(Unit: second) (Unit: second)
PRINT \ PRINT {
Registration Registration
position position
Transfer drum top sensor
(PS8) K 7
Jam check -Approx. 1.48-» HApprox. 1.48-»
5 5
Attraction sensor (PS6) Normal Abnorm;al
|
Main motor (M2) |
A I

Figure 3-89  Grip jam timing

Separation delay jam

The CPU determines that a separation delay jam has occurred if the
paper does not reach the separation sensor (PS7) a specified period
of time after transfer drum registration position detection (in the
full-color mode, the registration position for the fourth color is

detected).
(Unit: second) (Unit: second)
PRINT $ PRINT {
Registration position Registration position

Transfer drum top sensor
(PS8) | 5 | 5
Jam check T3 < T3 x
Separation sensor (PS7) Normal Abnormésll

N
Main motor (M2) |

T3=4.17 (6.88 in case of OHP)
Figure 3-90 Separation delay jam timing
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Separation stationary jam

The CPU determines that a separation stationary jam has occurred
if the paper is detected by the separation sensor (PS7) a specified
period of time after transfer drum registration position detection (in
the full-color mode, the registration position for the fourth color is
detected).

(Unit: second) (Unit: second)
PRINT y PRINT §
Registration position Registration position
Transfer drum top sensor
(PS8) | 5 [ 3
Jam check : T4 s < : T4 s <
; Normal Abnormal
Separation sensor (PS7)
5 || $
Main motor (M2) |

T4=3.4 (5.3 in case of OHP)

Figure 3-91  Separation stationary jam timing

Delivery delay jam

The CPU determines that a delivery delay jam has occurred if the
paper does not reach the delivery paper sensor (PS9) a specified
period of time after transfer drum registration position detection (in
the full-color mode, the registration position for the fourth color is
detected).
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(Unit: second) (Unit: second)
PRINT \ PRINT {
Registration position Registration position

Transfer drum top sensor
(PS8) [ S [ S
Jam check 15 —= S fe——— T5 ——» :
Delivery paper sensor Normal Abnormal
(PS9) . g
Main motor (M2) |

T5=5.23 (8.99 in case of OHP)

Figure 3-92  Delivery delay jam timing

Delivery stationary jam

The CPU determines that a delivery stationary jam has occurred if
the paper does not pass through the delivery paper sensor (PS9) a
specified period of time after transfer drum registration position
detection (in the full-color mode, the registration position for the
fourth color is detected).

(Unit: second) (Unit: second)
PRINT § PRINT §
Registration position Registration position

Transfer drum top sensor
(PS8) [ 5 [ 5
Jam check T6 < T6 <
Delivery paper sensor Normal Abnormal
(PS9) 5 || 5
Main motor (M2) |

T6=8.91 (15.06 in case of OHP)

Figure 3-93  Delivery stationary jam timing
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Multi-feed paper stationary jam

The CPU determines that multi-feed paper sheets remain in the
printer when the following situation has occurred.

The CPU determines that a multi-feed paper stationary jam has
occurred if the delivery paper sensor (PS9) detects paper a specified
period of time after transfer drum registration position detection (in
the full-color mode, the registration position for the fourth color is
detected).

(Unit: second) (Unit: second)
PRINT \ PRINT {
Registration position Registration position

Transfer drum top sensor
(PS8) [ S [ 3
Jam check LA —— S -~ T7 ——» :
Delivery paper sensor Normal Abnormal
(PS9) 7 || o
Main motor (M2) |

T7=05, 1.0, 2.0, 3.0

Figure 3-94 Multi-feed paper stationary jam timing

Non-dedicated OHP sheet jam

The CPU determines that an OHP sheet other than the dedicated
one has been fed when the following situation has occurred.

The CPU determines that a non-dedicated OHP sheet jam has
occurred (1) if the OHP sheet (white band on the leading edge of
the OHP sheet) is not detected by the paper top sensor (PS303) a
specified period of time after transfer drum registration position
detection (in the full-color mode, the registration position for the
first color is detected) or (2) if it is detected after a specified time
subsequent to that.
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(Unit: second) (Unit: second)
PRINT ) PRINT {
Registration position Registration position
Transfer drum top sensor
(PS7) T 7 J
Jam check ~T11 < T11—
=Tl =T10~
T8 T8
111 5 | 5
Paper top sensor l l l Normal l Abnormal
(PS303) - g s
Main motor (M1) |
I I
T8=1.49, T9=1.57, T10=1.64
or (Unit: second) (Unit: second)
PRINT $ PRINT {
Registration position Registration position
Transfer drum top sensor
(PS7) T 7 7
Jam check T11 < T11 c
Paper top sensor Normal Abnormal
(PS303) . y [
Main motor (M1) |
A I
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Figure 3-95 Non-dedicated OHP sheet jam timing

Wrong paper size feed jam
The CPU detects the paper size with the paper top sensor (PS303).

It determines that a wrong paper size feed jam has occurred if it
detects that a paper shorter than 230 mm or longer than 380 mm
has been fed.

Initial residual jam

The CPU determines that an initial residual jam has occurred:

« |f the following sensors detect the paper a specified period of
time (0.5 or 2.27 seconds) after the power switch is turned on:
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registration paper sensor (PS302), paper top sensor (PS303),
separation sensor (PS7), delivery sensor (PS9).

«  After the power switch is turned on, and the transfer drum
rotates, if the attraction sensor (PS6) detects the paper a
specified period of time (1.48 seconds) after transfer drum
registration position detection.

System interface

The video controller in this printer converts the print data sent by
external devices including the host computer into dot data, which is
then output from the video controller to the DC controller.

The types of interface signals transmitted between the video
controller and the DC controller as well as an outline of the
operation of this printer using the interface signals are described
below.

Display panel

| Terminal PCB |

! 1
! |
! |
! 1
! |
! |
! 1
! |
! |
! 1
! |
! |
I @ Video interface I
! |
! |
! 1
! |
! |
! 1
! |
! |
! 1
! |
! |
! 1
! |

| DC controller PCB |

SCANNER MOTOR | VIDEO DATA

DRIVE signal signals
(/SCNON) (Dv2-Dv9)
Scanner Laser
motor unit driver

e o e e e e e e e e = e e e e e - - - -

Figure 3-96  System interface functional diagram
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Video interface

Video controller PCB
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DC controller PCB
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Figure 3-97  Types of video interface signals

When power is turned on, the printer enters the WAIT state.

At the end of the WAIT state, the DC controller sends the READY
signal (/RDY) to the video controller to inform it that the printer is
ready to print.

When the /RDY signal becomes “L” and the data for printing one
page is available, the video controller sends the PRINT signal
(/PRNT) to the DC controller.

Upon receiving the /PRNT signal, the DC controller issues the
print sequence command to the mechanical controller and starts the
initial rotations (INTR) sequence.

At the end of the INTR sequence, the DC controller sends the
vertical sync signal (/TOP) to the video controller within the
specified time.

The video controller sends the video signals (/VDO7-0), which
synchronize with the horizontal sync signal (/LSYNC) and the
/TOP signal sent from the DC controller, to the DC controller. In
full-color mode, the video controller sends the M (magenta), C
(cyan), Y (yellow), and Bk (black) video signals to the DC
controller, in that order. In the mono-color mode, the video
controller sends only the video signals for mono-color.
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The DC controller generates 8-bit video data signals (Dv2-Dv9) in
accordance with the video signals (/VDOO0-/VDQ7) sent by the
video controller, and then sends them to the PWM-IC in the
laser/scanner unit. The laser drive circuit turns on/off the laser diode
in accordance with the laser drive signal (internal signal in the
laser/scanner unit) output from the PWM-IC, to generate the
modulated laser beam.

The laser beam emitted by the laser diode by the laser drive signal is
scanned across the photosensitive drum to create a latent image on
the drum.

The latent image on the photosensitive drum is transferred to plain
paper. The paper is then delivered onto the face-down tray or the
face-up tray.

While printing a page, the DC controller checks whether or not the
/PRNT signal has been sent by the video controller.

If no /PRNT signal has been sent, the printer terminates the
PRINT sequence with the current page and initiates the last
rotations. At the end of the last rotations, the printer enters the
STANDBY (STBY) state.

On the other hand, if the /PRNT signal has been sent, the printer
continues the print sequence.

Power supply

The power switch of this printer uses a remote switch method.
When the power switch (SW1) is turned on, the power supply
circuit informs the DC controller. The DC controller turns ON the
control IC in the power supply circuit, and the AC power supply is
sent to the power supply circuit via the circuit breaker, the noise
filter, etc. When the front door, the fixing unit cover, and the pick-
up cover are closed, the door switch (SW2) is automatically turned
on and the power supply is sent to the driving loads.
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Power supply PCB
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Figure 3-98  Power supply circuit

This circuit also supplies +24VDC and +5VDC, which are required
for the printer itself. +24VDC is supplied for the motors, the
exhaust fans, the clutches and other driving components, as well as
the pick-up PCB and the high-voltage power supply PCB. The 12V
power is generated in the DC controller to drive the laser diode.

3-122



Colorwriter LSR 2000 Printer
Service Guide

3: Operation

+24VDC consists of:

e Normal +24VA, which is shut off when SW2 is turned off by
opening the front door, the fixing unit cover, or the pick-up
cover; and

e +24VB, which is always on whether SW2 is turned on or off.

e +24VC, which is shut off in the power-saving mode or when the
cover is opened, is generated in the mechanical controller PCB.

The 5V power supplied to the video controller is monitored using
the 5VB signal fed back from the terminal PCB to ensure it always
will be supplied.

Note: This printer enters the power-saving mode when receiving the
command from the video controller. It returns to the normal mode
when a command is received from the video controller to cancel the
power-saving mode.

Remote switch

When the power switch on the printer is turned OFF, the power
supply circuit sets the power off signal (POFF) sent to the DC
controller to “H.” When the printer is ready to be turned off, the
DC controller sets the power off control signal (PCONT) to “L.”
This stops the switching regulator for the power supply circuit and
turns off the printer.

Protection function

The power supply circuits for +24VDC and +5VDC have an
overcurrent/overvoltage detection function which is activated if
some problem has occurred. If this function is activated, it
automatically shuts off the output voltage to protect the power
supply circuit. If no DC voltage is output from the power supply
circuit because the overcurrent protection function has been
activated, turn OFF the power switch (SW1), disconnect the power
cable, rectify the problem with the loads, and then turn the power
switch on again. Do not turn on the printer for about two minutes
after turning it off.

If overcurrent flows in the AC line, the circuit breaker on the circuit
is turned off to shut off the output voltage.
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Paper feeder

Electrical circuit

The paper feeder is electrically controlled by the paper feeder driver
PCB in the paper feeder.

This PCB provides serial communication with the mechanical
controller in the printer and outputs signals to drive the loads of the
motors and the solenoids.

The power supply for the paper feeder consists of +24V DC
generated by the internal power source and +5V DC supplied by the
printer.

The following block diagram shows the correlation between the
paper feeder and the printer.

Mechanical
Paper feeder controller
driver PCB in printer

Paper feeder motor

1
1
|
1
1
|
Cassette feed solenoid | 5| 351 |- I
1
|
1
1
|
1
1

Pick-up sensor PS352 -
Cassette |
paper - I
sensor I
|
Cassette :
size-sensing - I
PCB ;
|
|
1
|
Power +24V 45V !
supply - 4—:
|

Figure 3-99 Correlation between paper feeder and printer
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Paper feeder driver input/output

% 5V Paper feeder driver PCB

J352-1
Pick-up sensor S? l: :g OPFEDSNS "H"when paper is available.
Cassette paper-sensing PCB
[ aacq - 5V
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Cassette paper | i 6 _ _
sensor | P—~S | :5 OPSNS "H" when no paper is available.
S ] i
SL351 +24VA
Cassette feed C J354-2 0
solenoid ) —{ OPFED “"L," the SL351 is turned ON to rotate the pick-up roller.

Paper feeder motor

Cassette size-sensing PCB

PAPER FEEDER MOTOR DRIVE signal

e _!

| Cassette size-sensing |

i switch |

. 5 CSW301 . J356-2 | oopg
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| o ; 1| fcSizEs
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| Mechanical | o

. controller K::> Serial communications

| PCB .
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Figure 3-100 Paper feeder driver input/output
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Pick-up/feed system

The paper feeder pick-up roller is driven by the paper feeder motor
(M®). The paper feeder motor is controlled by the paper feeder
motor driver IC in the paper feeder driver PCB. The solenoid is
controlled by the paper feeder driver IC in the paper feeder driver
PCB.

Pick-up operation

When the print sequence command is received, the mechanical
controller in the printer rotates the fixing unit motor (M2). The
paper feeder driver PCB in the paper feeder rotates the paper feeder
motor (M6) at high speed. Simultaneously, it turns the cassette feed
solenoid (SL351) on to rotate the paper feeder pick-up roller. Thus,
paper is picked up. After any multi-feed sheets are separated by the
separation roller, the paper is fed into the printer by the feed roller.
The paper feeder driver PCB detects the paper leading edge with the
pick-up sensor in the feeder, and changes the speed of the paper
feeder motor to normal when the paper reaches feed roller 2 in the
printer pick-up unit. Therefore, one sheet of paper is picked up
from the cassette in the paper feeder.

The following table shows the settings of the cassette size-sensing
switch corresponding to each cassette size and no-cassette.

Cassette size-sensing switch

Cassette CSw1 CSwW2 CSw3
Ad OFF ON ON
B5 ON OFF ON
LTR OFF OFF ON
LGL ON OFF OFF
Cassette absent OFF OFF OFF

Detecting a jam

Jams during the pick-up and feed from the paper feeder are detected
in the same manner as in the printer.

Power supply

The power supply for the paper feeder consists of +24V DC
generated by the internal power source and +5V DC supplied by the
printer.



Colorwriter LSR 2000 Printer
Service Guide

3: Operation

The power source in the printer uses a remote switch. The CPU in
the paper feeder driver PCB outputs the REMOTE signal to the
power source in accordance with a command from the printer and
turns the power supply ON/OFF.

+5V DC is used by the sensors and the ICs in the paper feeder
driver PCB, while +24V DC is used to drive the motors and the
solenoids.

The right door switch (SW302) is on the paper feeder driver PCB.
When the right door is opened, this switch is turned OFF to shut
off +24V supplied to the drive loads.

With the paper feeder installed in the printer, the AC power supply
is sent to the power source in the printer via that in the paper feeder.
If the power cable is connected to the AC inlet on the printer by
mistake, the AC power supply is not sent to the power in the paper
feeder, nor is +24V DC for the feeder generated. The paper feeder
driver PCB monitors the supply of 24V DC from the power source
and if 24V DC is not generated, it informs the mechanical
controller CPU in the printer of this error as a paper feeder 24V
failure. The mechanical controller notifies the DC controller, which
then reports it as an internal communication failure to the video
controller.
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Power supply for paper feeder
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Figure 3-101  Power supply for paper feeder
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Chapter 4:
Installation Overview

Before you begin installing the printer, unpack the box and check
the contents. For information on unpacking the printer and
choosing a location, see the Getting Started Guide.

The actual installation process involves the following procedures:
e Removing printer shipping materials

e Installing the photosensitive drum

* Installing the waste toner bottle

 Installing the toner cartridges (for information on storing and
handling toner cartridges, see the User Guide)

« Installing the silicon oil bottle

For information on connecting the printer to an AC outlet and the
network see the Getting Started Guide.

Note: In many of the illustrations in this manual, the optional paper
feeder unit is included. If you do not have the optional paper feeder
unit installed, your printer will not look exactly like the
illustrations. If you have the optional paper feeder unit see
“Attaching the optional paper feeder unit” on page 4-13 for
installation information.

Removing printer shipping materials
1. Pull the paper cassette out of the printer and remove the
lifting plate retainer.

2. Open the front door and remove the tape and the protective
sheet. Remove the fixing screw holding the transfer drum.

4-1
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3. Open the fixing unit cover to remove the right and left pressure
release spacers.

Installing the photosensitive drum

The photosensitive drum is used for toner image formation and
transfer onto the paper being processed (which will subsequently be
fixed at the fixing assembly).

A The drum cartridge is extremely sensitive to light and may
deteriorate if exposed to light. Therefore, do not open the protective
bag or the drum cartridge cover until you are ready to install the
drum cartridge, as follows.

To install the photosensitive drum
1. Open the front door.

2. Before pushing down the release handle, make sure the toner
cartridge turret is properly positioned for installing or
removing the toner cartridge.
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3. Push down the transfer drum release handle.

iy

Note: Before replacing the waste toner bottle and the
photosensitive drum, make sure the release handle is pushed all
the way down.

4. Push the handle on the drum cartridge door in the direction of
the arrow to open the door fully.

Vil

5. Remove the drum cartridge from its protective bag.

Note: Do not open the protective bag or drum cartridge cover
until you are ready to install it. Do not expose the drum
cartridge to direct sunlight.
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6. Insert the end with the ¥/ mark into the V-shaped opening, as
shown below.

Note: Do not apply excessive force to the protective cover while
handling the drum cartridge. Otherwise, the photosensitive
drum may be scratched.

7. While holding the cover with one hand and the cartridge
horizontally, gently slide the drum into the compartment,
letting the drum rest on the rails of the compartment.

8. When the drum cartridge is completely inside the printer,
remove the cover.
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Note: Keep the drum cartridge cover to protect the used
photosensitive drum later.

Avoid touching the surface of the photosensitive drum with
your fingers when removing the drum cartridge cover.

9. Push the drum all the way in until the black tab on its end is
locked.

This completes the drum cartridge installation. Do not close the
drum door now, but proceed to the next section.

Installing the waste toner bottle

The waste toner bottle collects waste toner obtained in each print
cycle. At the end of the toner image formation and transfer onto the
paper, any toner still remaining on the photosensitive drum surface
is scraped by the photosensitive drum cleaner and forwarded to the
waste toner bottle.

Sealing cap provided

After you have installed the drum cartridge, immediately take out
the new waste toner bottle from the drum cartridge package and
install the bottle. Read the caution label on the waste toner bottle
and then install it as follows.
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To install the waste toner bottle

1. With the opening facing the printer, attach the new waste toner
bottle to the printer.

Note: Before attaching the waste toner bottle to the printer,
make sure the release handle is pushed all the way down.

This completes the waste toner bottle installation.
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Installing the toner cartridges

The printer requires four toner cartridges: cyan, magenta, yellow,
and black. Each toner cartridge supplies the corresponding color
toner for image formation and transfer onto the paper during the
print cycle.

Each toner cartridge fits into a specific place inside the rotary unit,
so0 you can't place cartridges in the wrong location. Colored tabs
indicate which cartridge belongs in each position.

Note: For information on storing and handling toner cartridges, see
the User Guide.

To install the toner cartridges

1. Remove one of the toner cartridges from its protective bag.

Note: Avoid touching the windows on the top and bottom of the
cartridge.

2. Remove the two protective tapes on the toner cartridge.
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3. Rock it up and down five or six times to distribute the toner
evenly.

Note: Do not try to redistribute the toner in a used or unsealed
cartridge —the toner may leak.

4. Place the toner cartridge on a flat surface, and then pull the
sealing tape completely out in the indicated direction.

Note: The tape may break if not pulled out in the direction
indicated.
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5. While pressing the turret knob 7, turn it in the direction of the
arrow [7 until the desired color markers for the toner cartridge
appear in the opening.

Make sure the two color markers are fully visible before
installing the toner cartridge.

Color markers

Turret cycle

The turret knob pops out and is locked .

6. Using the ¥ mark as a guide, hold the cartridge with the
arrow label facing up, then slide it completely into the turret
until it snaps into place.
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7. Press the toner cartridge two or three times so that it is
inserted all the way into the printer.

Make sure the end of the cartridge is aligned with the marks.

8. Repeat the steps above to install the remaining three toner
cartridges.

Note: Make sure the toner cartridges are installed in the turret in
the correct order (step 5). Misplaced toner cartridges may cause
printing problems.

Note: Each color toner cartridge typically prints about 4,000 A4
or Letter size pages (when printing is done at the default print
density and at 4.5% dot ratio). The actual cartridge life,
however, depends on how much toner of each toner cartridge is
used for each print. For details, see the section on installing
toner cartridges beginning on page 4-7.
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Installing the silicone oil bottle

The oil bottle supplies silicone oil to the fixing assembly.

Follow these guidelines when you are installing silicone oil:

Do not use any oil other than the recommended silicone oil.

Do not operate the printer if there is no silicone oil bottle
installed; otherwise the printer may be damaged.

Do not incinerate the used silicone oil bottle.
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To replace a silicone oil bottle

1. Read the caution label on the bottle, and peel off the seal from
a new silicone oil bottle.

Do not shake the bottle or the oil may spill out.

2. Open the stopper completely 7 and then insert the bottle into

the compartment with the head facing down and toward the
right [J.

3. Press down on the bottle [J until it goes completely into the
compartment, and then close the stopper securely [J.
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4. Close the front door.

This completes the silicone oil bottle installation.

A The oil is very slippery, and may present a skidding or slipping
hazard. After a spill or leak, use absorbent material to contain and

collect excess oil for disposal. Thoroughly clean the floor or other
contaminated surface of all traces of the oil. Use an all-purpose
alkaline cleaner, or have the surface (including carpeting) cleaned
commercially. Petroleum distillates may be used, except on plastic or
vinyl surfaces. Dispose of absorbed material in accordance with
applicable federal, state and local requirements.

Attaching the optional paper feeder unit

After choosing a location for the printer, attach the optional paper
feeder unit. Be sure to perform the side margin adjustment
procedure before using the paper feeder unit.

Checking the package contents

The optional paper feeder unit package includes the following
items:

e Paper feeder unit

« Two locking pins

e Universal cassette

e Safety information sheet R-1E-273
» Caution sheet R-IM-282

Some of these items are illustrated on the following page.
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Locking pins (2)

Universal cassette

To set up the paper feeder unit

1. Remove the tapes and store the two locking pins for later use.

Locking pins in vinyl
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2. While pushing up the handle on the underside of the cassette,
pull out the paper cassette.

3. Turn the cassette upside down and remove the tapes and the
spacer on it.

4. Reverse the cassette again. Then remove the spacer inside the
cassette.
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5. With a person on each side, reach into the two pockets on the
bottom of the two sides of the feeder unit and lift up both
sides at the same time. Carry it to the location selected.

Note: The paper feeder unit weighs about 20 Ibs (9.2 kg) and
can be carried by one person.

6. While pushing up the handle on the underside of the cassette,
pull out the paper cassette from the printer.
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Position the printer above the feeder unit, making sure the
paper cassette compartment of the printer as well as the feeder
unit are in the same direction. Use the two positioning poles
on the feeder unit for alignment.

‘}/

- _”— \
(]
g
g
(]
o
W . [,ﬂn
<o /
K2

The printer weights about 110 Ibs (50 kg) and, therefore,
requires two or more persons to carry. Do not attempt to carry
the printer by yourself; a personal injury may result.

Note: When installing, make sure the power cord and plug are
not caught between the printer and feeder.

Insert the two locking pins into the printer body, as shown
below to secure the feeder unit to the printer body.
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Make sure the printer body and the feeder unit are correctly
aligned.

9. While pressing the handle upward, slide the cassette (removed
from the feeder unit in step 2) all the way into the feeder unit
until it snaps into place.

10. While pressing the handle upward, slide the cassette (removed
in step 6) all the way into the printer until it snaps into place.




Chapter 5:
Service Procedures

Servicing the Colorwriter

Use the procedures in this chapter to inspect, remove, and
replace major hardware components. This chapter
includes information on servicing the following printer
systems:

e Drive

« Paper transport

e Exposure

« Charging

« Developing

« Fixing unit

» Electrical components

« Paper feeder

For information on regular maintenance procedures for
the Colorwriter, see Appendix B.

When performing the service procedures described in this
chapter, follow the precautions listed in “Important safety
information” on page Xiv.

The tools required to service the Colorwriter are listed in
“Tools you will need” in Appendix B.

Software service

Colorwriter system software is installed on the video
controller hard disk drive at the factory. For more
information, see “Installing system software” on page 5-
170.
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Accessing Colorwriter’s internal
components

Use the following procedures to access the internal parts
of the printer when cleaning, checking or repairing the
printer. If the Colorwriter is turned on, shut down the
system first and then remove the necessary covers and
panels.

To shut down the Colorwriter

Always verify that the Colorwriter is not being used
before you power down or restart it. Make sure that
Ripping or Printing does not appear in the Colorwriter
display window.

1. Make sure that the Colorwriter display reads Ready.
2. Turn off the Colorwriter.

3. Disconnect all cables from the back of the printer.
Always obtain permission from the network
administrator before you take the Colorwriter off the
network.
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Removing covers and panels

1—Left cover (2) 6—Fixing unit cover 11—Photosensitive drum door (1)
2—Display panel 7—Rear cover 12—Inner cover 1 (1)

3—Upper cover (2) 8—Pick-up cover 13—Transfer drum cover (4)
4—Face-down tray 9—Multi-purpose tray 14—Inner cover 3 (1)

The numbers in parentheses indicate
the number of screws mounted.

Figure 5-1 Colorwriter covers and panels
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To remove the upper cover

1. Open the front door and remove the cable cover.

0

1—Front door
2—Cable cover

2. Open the fixing unit cover and remove the two
SCrews.

1—Fixing unit cover
2—Screws
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3. Open the face-down tray, disengage the lever, and
remove the upper cover.

1—~Face-down tray
2—Lever
3—Upper cover

To remove the front door

1. Disconnect the display panel cable connector from
the terminal PCB according to the procedure on
page 5-17.

2. Remove the screw to take off the strap.

1—Screw
2—Strap
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3. Lift the front door in the direction of the arrow to
dislodge it.

e

—

1—Front door

To remove the left cover
1. Open the front door more than 90°.
2. Remove the upper cover.

3. Remove the two screws, then the left cover.

1—Screws
2—Left cover
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To remove the rear cover
1. Remove the left cover.

2. Disengage the claw holding the rear cover to remove.

1—Rear cover

To remove the fixing unit cover
1. Open the front door.

2. Open the pick-up cover and the fixing unit cover.

1—Pick-up cover
2—Fixing unit cover
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3. Remove the strap.

1—Strap

4. To remove fixing unit cover, slide in the direction of
the arrow.

1—Fixing unit cover
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To remove the face-up tray

1. Open the face-up tray, disengage the claws, and pull

the tray out toward you.

1—Face-up tray

To remove the pick-up cover

1. Open the manual feeding tray.

1—Manual feeding tray
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2. Open the pick-up cover.

1—Pick-up cover

3. Remove the three screws to remove the pick-up
cover.

1—Screws
2—Pick-up cover
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To remove the manual feeding tray

1. Remove the pick-up cover.

2. Disengage the claw holding the cover unit of the
manual feeding tray.

1—Claw
2—Cover unit

3. Disengage the other claw holding the manual
feeding tray cover unit to remove.

1—Claw
2—Cover unit
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4. Pull out the tray unit of the manual feeding tray To remove inner cover 2

downward. .
1. Remove inner cover 1.

2. Remove the screw and strap.

1—Tray unit
1—Screw
To remove inner cover 1 2—Strap
1. Remove the upper cover. 3. Remove the four screws and inner cover 2.

2. Remove the screw, and then inner cover 1.

1—Screws
2—Inner cover 2

1—Screw
2—Inner cover 1

To remove inner cover 3
1. Remove the cassette.

2. Open the front door.
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3. Remove the screw and inner cover 3.

1—Screw

2—Inner cover 3
To remove the transfer drum cover
1. Remove the cassette.
2. Remove the upper cover.

3. Lift the photosensitive drum door in the direction of
the arrow and drop the transfer drum lever to the
right.

4. Remove the waste toner bottle.

1—Photosensitive drum door ~ 3—Waste toner bottle
2—Transfer drum lever
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5. Lift the transfer drum lever and remove inner cover 1
and inner cover 3.

6. Drop the transfer drum lever to the right and remove
the four screws and remove the transfer drum cover.

1—Screws 3—Transfer drum cover
2—Transfer drum lever

To remove the photosensitive drum door
1. Open the front door.

2. Lift the photosensitive drum door in the direction of
the arrow.

1—Photosensitive drum door
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3. Disengage the claws holding the photosensitive 5. Remove the screw, and take off the photosensitive
drum cover to remove the cover. drum door.

1—Claws

1—Screw
2—pPhotosensitive drum cover

2—pPhotosensitive drum door

4. Disconnect the connector. Display panel

To remove the display panel

1. Remove the display panel cable connector and screw
on the terminal PCB.

2. Open the front door and remove the two screws to
take off the display unit.

r[l

1—Connector

1—Screws
2—Display unit
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3. Remove the screws and the display panel.

1—Screws
2—Display panel

Density Control Panel

To remove the Density Control Panel

1. Remove the rear cover.

2. Remove the nine screws and the shield plate.

3. Remove the screw and the fan cover.

1—Screw
2—Fan cover
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4. Remove the two screws and disconnect the connector

to remove the Density Control Panel.

1—Screws  3—Density Control Panel
2—Connector

Exhaust Fan

The three fan motors installed in this printer work to
prevent a rise in the internal temperature. The role of
each fan is as follows:

¢ Fixing unit fan (FM1)—Blows air from around the
fixing unit out of the printer.

 Electrical unit fan (FM2)—Blows air from around the
various PCBs and the laser/scanner unit out of the
printer.
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« Controller fan (FM3)—Blows air from around the

video controller out of the printer.

To remove the fixing unit fan
1. Remove the rear cover.

2. Remove the nine screws and the shield plate.

1—Screws
2—Shield plate
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3. Disconnect the connector.

1—Connector

4. Disengage the claw holding the fixing unit fan to
remove the fan.

1—Fixing unit fan

Note: Reassemble the fan so that the manufacturer’s label
is facing you

To remove the controller fan
1. Remove the rear cover.

2. Remove the nine screws and the shield plate.
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3. Remove the screw and the fan cover.

1—Screw
2—Fan cover
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4. Disconnect the connector.

1—Connector

5. Disengage the claw holding the fan duct plate to
remove the duct plate and the controller fan.

1—Claws 3—Controller fan
2—Fan duct plate

Note: Reassemble so that the manufacturer’s label is
facing you.
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To remove the electrical unit fan
1. Remove the rear cover.
2. Remove the nine screws and the shield plate.

3. Disconnect the connector.

T =T

1—Connector

4. Disengage the claw holding the electrical unit fan to
remove the fan.

1—Electrical unit fan

Note: Reassemble so that the manufacturer’s label is
facing you.
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Drive System

The drive system consists of the following parts:

Fixing unit motor

Developing unit motor

Drum motor

Drive unit

Rotary manual unit

Transfer drum cleaner press drive
Discharge roller press drive unit
Drum press drive unit
Attraction roller press drive unit

Delivery drive unit

Fixing unit motor

To remove the fixing unit motor

1.
2.

Remove the rear cover.

Remove the nine screws and the shield plate.
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3. Disconnect the connector and remove the four screws 3. Disconnect the connector, and remove the four
to remove the fixing unit motor. screws and the developing unit motor.

1—Screws 3—Fixing unit motor 1—Screws 3—Developing unit motor

2—Connector 2—Connector
Drum motor

Developing unit motor
To remove the developing unit motor To remove drum motor

1. Remove the rear cover.
1. Remove the rear cover.

2. Remove the nine screws and the shield plate. 2. Remove the nine screws and the shield plate.

3. Disconnect the connector and remove the four screws
and the drum motor.

1—Screws 3—Drum motor
2—Connector
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Drive unit

To remove the drive unit
1. Remove the upper cover.

2. Remove the power supply according to the procedure
on page 5-140.

3. Remove the screw and the delivery drive unit.

1—Screw
2—Delivery drive unit

4. Open the pick-up cover. Remove the fixing oil bottle.
Loosen the two screws and pull the fixing unit
forward.

1—Screws
2—Fixing unit
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5. Remove the separation high-voltage power supply
according to the procedure on page 5-143.

6. Remove the six screws and the drive unit.

1—Screws
2—Drive unit

Note: Be careful not to damage the cable and gear
when removing the drive unit.
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Rotary manual unit

To remove the rotary manual unit

1. Remove the three screws and disconnect the 20
connectors, and then remove the mechanical
controller PCB along with the frame.

1—Screws 3—Mechanical controller PCB
2—Connectors

2. Remove the screw and the duct cover with the
electrical unit fan.

1—Screw 3—Duct cover
2—Electrical unit fan
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3. Remove the screw and the duct.

1—Screw
2—Duct
4. Remove the inner cover 2.

5. Remove the screw, take off the knob and the circular
plate.

1—Screw
2—Knob
3—Plate

Note: Be careful not to lose the spring.
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6. Remove the four screws and the rotary manual unit.

1—Screws
2—Rotary manual unit

Transfer drum cleaner press drive unit

To remove the transfer drum cleaner press drive unit

1.

5-32

Remove the power supply according to the procedure
on page 5-140.

Remove the four screws and disconnect the two
connectors, then take off the solenoid unit.

1—Screws 3—Solenoid unit
2—Connectors
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Remove the fixing unit motor according to the
procedure on page 5-25.

Remove the two screws and the transfer drum
cleaner press drive unit.

1—Screws
2—Transfer drum cleaner press drive unit

Discharge roller press drive unit

To remove the discharge roller press drive unit

1.

Remove the power supply according to procedure on
page 5-140.

Remove the solenoid unit according to step 2 of the
transfer drum cleaner press drive unit on page 5-32.

Remove the transfer drum holder unit according to
the procedure on page 5-58.

While pinching the lock levers on the left and right
of the pick-up unit, pull the unit out of the printer.
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Remove the two screws and the discharge roller press
drive unit.

1—Screws
2—Discharge roller press drive unit

Drum press drive unit

To remove the drum press drive unit

1.

Remove the power supply according to the procedure
on page 5-140.

Remove the solenoid unit according to step 2 of the
transfer drum cleaner press drive unit on page 5-32.

Remove the transfer drum holder unit according to
the procedure on page 5-58.
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Remove the two screws and the drum press drive
unit.

1—Screws
2—Drum press drive unit

Attraction roller press drive unit

To remove the attraction roller press drive unit

1.

Remove the power supply according to the procedure
on page 5-140.

Remove the solenoid unit according to step 2 of the
transfer drum cleaner press drive unit on page 5-32.
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3. Remove the two screws and take out the attraction
roller press drive unit.

1—Screws
2—Attraction roller press drive unit

Delivery drive unit
To remove the delivery drive unit
1. Remove the upper cover.

2. Remove the screw and the delivery drive unit.

1—Screw
2—Delivery drive unit
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Paper transport system

Pick-up unit

2—Cassette pick-up unit
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To remove the pick-up unit

1. Open the front door and the pick-up cover.

2. While pinching the lock levers on the left and right
of the pick-up unit, pull the unit out toward you.

1—Lock levers
2—Pick-up unit

3. Take out the two screws and the left and right
stoppers to remove the pick-up unit.

1—Screws
2—Left stopper

3—Right stopper
4—Pick-up unit
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Separating the manual feeding tray pick-up
unit from the cassette pick-up unit

To separate the manual feeding tray pick-up unit
from the cassette pick-up unit

1.
2.
3.

4.
5.

Remove the pick-up unit from the printer.
Open the pick-up cover.

Remove the three screws and take off the pick-up
cover.

Remove the manual feeding tray

Remove the two screws and the lower cover.

1—Screws
2—Lower cover
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6. Remove the two screws, and open the manual
feeding tray pick-up unit to take off the motor
cover.

1—Screws
2—Motor cover
3—Manual feeding tray pick-up unit

7. Disconnect the two connectors.

1—Connectors
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8. Remove the spring.

1—Spring

9. Remove the screw, the shaft and the spring. Then
remove the E-ring to disassemble the pick-up unit
into the manual feeding tray pick-up unit and the
cassette pick-up unit.

1—Screw  3—Spring
2—Shaft 4—E-ring



Colorwriter LSR 2000 Printer 5: Service Procedures
Service Guide

Manual feed solenoid

To replace the manual feed solenoid
(manual feeding tray pick-up unit)

1. Remove the screw fixing the solenoid cover, and
remove the cover.

1—Screw
2—Solenoid cover

2. Remove the screw and the manual feed solenoid.

1—Screw
2—Manual feed solenoid
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Manual feeding pick-up roller

To replace the manual feeding pick-up roller
(manual feeding tray pick-up unit)

1. Remove the manual feeding cover.

1—Manual feeding cover

2. Slide idler collar in the direction of the arrow to
remove it and the manual feeding pick-up roller.

1—Idler collar
2—Manual feeding pick-up roller
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Separation pad

To replace the separation pad
(manual feeding tray pick-up unit)

1. Remove the screw fixing the solenoid cover, and
remove the cover.

2. Remove the screw and the shaft, and then remove
the spring.

1—Screw
2—Shaft
3—Spring

3. Remove the screw, disconnect the shaft and remove
the paper lifting plate.

3—Paper lifting plate
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4. Disengage the claw fixing the separation pad unit
and remove the unit and the spring.

1—Separation pad unit
2—Spring

5. Use a flat-bladed screwdriver to remove the
separation pad from the unit.

1—Separation pad
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Feed roller unit 2

To replace the feed roller unit 2
(manual feeding tray pick-up unit)

1. Remove the manual feeding cover.

2. Remove the screw fixing the solenoid cover, and then
remove the cover.

3. Disengage the claw fixing the idler gear and remove
the gear.

1—Idler gear
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4. Remove the E-ring and the spring, and then the right
lock link.

1—E-ring
2—Spring
3—Right lock link

5. Remove the E-ring and the spring, and then the left

lock link.

1—E-ring
2—Spring
3—Left lock link

5-47



Colorwriter LSR 2000 Printer 5: Service Procedures

Service Guide

6. Remove the spring to remove feed roller unit 2.

1—Spring
2—Feed roller unit 2

Pick-up motor

To remove the pick-up motor
(cassette pick-up unit)
1. Remove the three screws and the PCB cover.

1—Screws
2—PCB cover

Colorwriter LSR 2000 Printer 5: Service Procedures

Service Guide

2. Disconnect the connector.

1—Connector

3. Disconnect the two connectors and disengage the
claw fixing the cable mount to remove the mount.

1—Cable mount
2—Connectors
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4. Remove the two screws, and slide off the pick-up Registration roller clutch

motor in the direction of the arrow.
To remove the registration roller clutch
(cassette pick-up unit)

1. Remove the three screws to remove the PCB cover.

2. Disconnect the connector.

1—Screws
2—pPick-up motor

1—Connector

3. Remove the E-ring and the registration roller clutch.

1—E-ring
2—Registration roller clutch
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Registration upper/lower rollers

To remove registration upper/lower rollers
(cassette pick-up unit)

1. Remove the pick-up PCB according to the procedure
on page 5-132.

2. Remove the registration roller clutch according to
the procedure on page 5-51.

3. Remove the two screws and the registration guide.

1—Screws
2—Registration guide
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4. Next remove the two springs, the E-ring and the
bearing, and then the registration upper roller.

1—Springs 3—Bearing
2—E-ring 4—Registration upper roller

5. Remove the E-ring and the bearing.

1—E-ring
2—Bearing

5-53



5: Service Procedures Colorwriter LSR 2000 Printer 5: Service Procedures
Service Guide

Colorwriter LSR 2000 Printer
Service Guide

6. Remove the two E-rings and the bearing, and finally Cassette feed solenoid
the registration lower roller.
To remove the cassette feed solenoid
(cassette pick-up unit)
1. Remove the three screws to remove the PCB cover.

2. Disconnect the connector.

1—E-rings  3—Registration lower roller
2—Bearing

1—Connector

3. Remove the screw and the cassette feed solenoid
with the solenoid mount.

1—Screw
2—Cassette feed solenoid

4. Remove the screw and the cassette feed solenoid
from the solenoid mount.
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Separation roller

To remove the separation roller
(cassette pick-up unit)

1. Remove the screw and the separation roller unit.

1—Screw

2. Remove the E-ring and the bearing and then the
separation roller.

1—E-ring
2—Bearing
3—Separation roller
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Feed roller 1

To remove feed roller 1 (cassette pick-up unit)

1. Remove the separation roller unit according to the
procedure on page 5-56.

2. Remove the screw and the feed roller unit 1.

1—Screw
2—Feed roller unit 1

3. Disengage the claw fixing the gear to remove the
gear, and then pull out the shaft in the direction of
the arrow to remove feed roller 1.

1—Gear
2—Shaft
3—Feed roller 1
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Transfer Drum Holder Unit

N

1—Discharge roller 5—Separation claw unit
2—Separation claw solenoid 6—Separation sensor
3—Transfer drum top sensor 7—Gripper solenoid
4—Attraction roller 8—Attraction sensor

Figure 5-2  Transfer drum holder unit configuration

To remove the transfer drum holder unit
1. Remove the cassette.

2. Remove inner cover 1.

3. Remove the drum cartridge.

4. Remove the toner cartridge.
5

. While pinching the lock levers left and right of the
pick-up unit, pull the unit out of the printer.

6. Remove the five screws and disconnect the
connector, and then drop the transfer drum lever in
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the direction of the arrow to remove the transfer
drum holder unit.

1—Screws 3—Transfer drum holder unit
2—Connector  4—Transfer drum lever

Note: Do not touch the transfer sheet surface with
your hand. Also, do not damage it or contaminate it
with trash, soil, oil, etc. If the sheet becomes soiled,
use lint-free paper to clean it.

To replace the transfer drum unit

1. Remove the screw and inner cover 3.

1—Screw
2—Inner cover 3
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2. Drop the transfer drum lever in the direction of the

arrow to remove the four screws and the transfer
drum cover.

1—Screws
2—Transfer drum lever
3—Transfer drum cover

3. Disconnect the connector and remove the screw to
remove the knob unit.

1—Connector
2—Screw
3—Knob unit
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4. Remove the two screws and the drum cartridge lock

holder.

1—Screws
2—Drum cartridge lock holder

Disengage the claw fixing the connector cover to
remove the connector cover.

1—Connector cover
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6. Disconnect the two connectors.

1—Connectors

7. Remove the screw, and disconnect the shaft to
remove the front lever.

1—Screw
2—Shaft
3—Front lever
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8. Remove the screws and disconnect the shaft.

1—Screws
2—Shaft

9. Remove the two springs of the attraction roller unit.

1—Springs
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10. Disengage the claw fixing the rear lever, and remove 2. Remove the spring, and then the discharge roller
the lever. Then remove the spring and the transfer unit.
drum unit.

i 1—Spring

1—Rear lever 2—Discharge roller unit
2—Spring
3—Transfer drum unit

. 3. Finally, pull out the discharge roller in the direction
Note: Do not touch the transfer sheet surface with your of the arrow while holding the collars on both sides.

hand. Also, do not damage it or contaminate it with
trash, soil, oil, etc. If the sheet becomes soiled, use lint-
free paper to clean it.

To remove the discharge roller

0
1. Remove the spring and the screw, and disconnect the MAJ
shaft. ‘\/‘

1—Collars
2—Discharge roller

Note: Use gloves to pull out the discharge roller so as
to not touch it with your hands. Also, be careful not to
contaminate it with oil, foreign matter, etc. If the
discharge roller becomes soiled, use lint-free paper to
1—Spring clean it.

2—Screw

3—Shaft
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To remove the attraction roller
1. Remove inner cover 3 and the transfer drum cover.

2. Remove the screw, the shaft and the two springs to

remove the attraction roller unit.

1—Screw 3—Attraction roller unit
2—Shaft 4—Springs

Then lift out the attraction roller while holding the
collars on both sides.

1—Collars
2—Attraction roller

Note: Use the spring hook when reassembling the
attraction roller because its spring can become
damaged easily.
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Use gloves to pull out the attraction roller so as to not
touch it with your hands. Also, be careful not to
contaminate it with oil, foreign matter, etc.

To remove the separation claw solenoid

1. Remove the two screws and disconnect the
connector, and remove the separation claw solenoid.

1—Screws
2—Connector
3—Separation claw solenoid

To remove the separation sensor

1. Disengage the claws fixing the separation sensor
cover, and remove the cover.

1—Separation sensor cover
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2. Disconnect the connector and disengage the claw
fixing the separation sensor, and remove the sensor.

1—Separation sensor
2—Connector

Note: Be sure to not touch the transfer sheet surface
with your hand.
To remove the transfer sheet

1. Remove the two springs. The sheet will come off by
rotating the transfer drum once.

1—Springs
2—Transfer drum
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2. Then peel off the two-sided tape to remove the
transfer sheet.

1—Two-sided tape
2—Transfer sheet

Note: Use gloves to remove the transfer sheet so as to
not touch it with your hands. If the discharge roller
becomes soiled, use lint-free paper to clean it.

To replace the transfer sheet

1. Use alcohol to clean the surface where the two-sided
tape was applied, and then apply new two-sided
tape.

0

1—Two-sided tape application surface
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2. When mounting the transfer sheet, confirm that the
holes at the edge of the transfer sheet securely
enter the three designated projections of the gripper
unit.

1—Designated projections

3. Take care so that the transfer sheet does not slack
and float in the center or at the edges.

@

1—Transfer sheet center
2—Transfer sheet edges
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To remove the gripper unit

1. Remove the transfer sheet according to the
procedure on page 5-68.

2. Remove the two caps.

1—Caps

3. Use a precision screwdriver to remove the two
screws, and remove the gripper unit.

1—Screws
2—Gripper unit
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To remove the gripper solenoid 4. Remove the two screws and the gripper solenoid.

1. Remove the gripper unit according to the procedure
on page 5-71.

2. Remove the two screws and the crossmember.

1—Screws
2—Gripper solenoid

To remove the attraction sensor
1—Screws

2—Crossmember 1. Remove the gripper unit according to the procedure
on page 5-71.

3. Disconnect the connector. 2. Disconnect the connector and disengage the claw

fixing the attraction sensor to remove the sensor.

1—Connector

1—Connector
2—Attraction sensor
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To remove the transfer drum cleaner unit

1. Open the pick-up cover.

2. Disengage the claw fixing the connector cover to
remove the cover.

1—Connector cover

3. Disconnect the connector, and remove the transfer

drum cleaner unit by pulling the lock lever upward in
the direction of the arrow.

The lock lever must first be pulled away from the
chassis as it rests in a notch in the chassis.

1—Connector
2—Lock lever
3—Transfer drum cleaner unit

Colorwriter LSR 2000 Printer
Service Guide

5: Service Procedures

To remove the face-down delivery unit
1. Remove the upper cover.

2. Remove the screw and the delivery drive unit.

1—Screw
2—Delivery drive unit

3. Disconnect the connector.

1—Connector
2—Face-down delivery unit
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4. While holding up the claw fixing the face-down
delivery unit, slide the face-down delivery unit out
in the direction of the arrow.

1—rFace-down delivery unit

Note: Be careful to not break or bend the static charge
eliminator.

To remove the cleaning belt drive solenoid

1. Remove the upper cover.

2. Remove the two screws and disconnect the
connector, and then remove the cleaning belt drive
solenoid unit.

1—Screws
2—Connector
3—Cleaning belt drive solenoid unit
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3. Remove the two screws and the cleaning belt drive
solenoid.

1—Screws
2—Cleaning belt drive solenoid
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Exposure system

Laser/scanner unit

The laser/scanner unit is the part that sweeps the laser
beam across the photosensitive drum. The configuration
of the laser/scanner unit is shown below.
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1—Scanner unit
2—Laser unit

Figure 5-3  Laser/scanner unit configuration
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To remove the laser/scanner unit

1. Remove the DC controller PCB according to the
procedure on page 5-127.

2. Then remove the six screws and the laser /scanner
unit.

1—Screws
2—Laser/scanner unit

Note: Do not disassemble the laser/scanner unit, as it
cannot be adjusted in the field.

Charging system

Drum cartridge

The drum cartridge is comprised of the photosensitive
drum, the primary charging roller, and a rubber blade. As
part of the printing process, a visible image is formed on
the photosensitive drum surface based on the printing
data.
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3. Remove the drum cartridge.

1—Photosensitive drum 1—Drum cartridge
2—Primary charging roller
3—Blade ) 3
4. Store the drum cartridge in the drum cover.

To remove the drum cartridge Be careful when handling the drum cartridge.

1. Open the front door.

2. Lift the photosensitive drum door in the direction of
the arrow and drop the transfer drum lever in the
direction of the arrow. Remove the waste toner
bottle.

1—Drum cartridge
2—Drum cover

5. Use a flannel cloth to clean the drum, as lint-free
paper can damage it.

6. Since exposing the drum to light for an extended
period of time can result in an undesirable influence
on images, clean it as quickly as possible.

1—Photosensitive drum door

2—Transfer drum lever 7. When replacing the drum cartridge, clean the

3—Waste toner bottle separation charging unit and the density sensor
window with the special brush.
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Density sensor unit

This sensor is comprised of a separation charging unit
and a density sensor.

1—Separation charging unit
2—Density sensor

To remove the density sensor unit
1. Remove the drum cartridge.

2. Remove the screw.

1—Screw
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3. Disconnect the connector to remove the density
sensor unit.

1—Connector
2—Density sensor unit

To separate the separation charging unit
from the density sensor

1. Grasp the handle and slide off the separation

charging unit in the direction of the arrow.
The remaining unit is the density sensor.

1—Handle
2—Separation charging unit
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Notes:

The density sensor is position-adjusted when shipped
from the factory. Do not disassemble it in the field.

Be sure to clean the density sensor only with the
designated brush mounted in the printer and nothing
else. Do not use water or solvents.

Do not touch the surface of the density sensor with
your bare hand as it will not function properly when
dirty.

Developing system

Toner cartridge

The toner cartridge is comprised of the developing
cylinder and rubber blade, the toner container, the toner
feed roller, and the stirring plate.

The developing cylinder and the toner feed roller receive
drive from the developing unit motor to rotate.

1—Toner container ~ 3—Stirring plate
2—Blade 4—Developing cylinder
5—Toner feed roller
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To remove the toner cartridge

1. Open the front door, and then pull out the ejection
lever toward you to remove the toner cartridge.

1—Ejection lever
2—Toner cartridge

2. After pushing the rotary manual knob back against
the rear, release the lock and turn the knob in the
direction of the arrow until it becomes stationary.

1—Rotary manual knob

3. Pull the ejection lever toward you to remove the
toner cartridge. Remove the four toner cartridges by
repeating steps 2 and 3 three times each.
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Developing rotary unit

The developing unit consists of four color toner
cartridges (magenta, cyan, yellow, and black) and the
developing rotary which houses these cartridges.

The developing rotary contains magenta, cyan, yellow,
and black arranged clockwise in that order. The
developing rotary rotates counter-clockwise to keep the
four color toner cartridges in sequential order in respect
to the photosensitive drum.

Each toner cartridge maintains its posture independent of
the rotational position of the rotary to prevent toner from
scattering.

1—Toner cartridge
2—Developing rotary

To remove the developing rotary unit
1. Remove the rear door.
2. Remove the nine screws and the shield plate.

3. Remove the mechanical controller PCB as well as the
frame and the electrical unit fan along with the duct
according to rotary manual unit steps 1 to 3 on
page 5-30.
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4. Remove the toner cartridges, the drum cartridge and
inner cover 1.

5. Remove the three screws, and then the sensor plate
and the gear.

1—Screws
2—Sensor plate
3—Gear

When reassembling, make sure the toner cam in the
rotary unit is not in the out position by turning the
gear until the tab blocks the photosensor on the sensor
plate. If the rotary unit is in the out position the toner
cartridges will neither fit nor operate properly.

6. Remove the two screws and the holder.

1—Screws
2—Holder
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7. Then remove three more screws and the bushing on
the rear side.

1—Screws
2—Bushing

8. Remove the five screws and inner cover 2.

1—Screws
2—Inner cover 2
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9. Remove the three screws to the bushing on the front
side, then the developing rotary unit.
Push the rotary manual knob in to aid removal of the
developing rotary unit.

1—Screws
2—Developing rotary unit
3—Bushing
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Fixing system

Fixing unit

A cross-sectional view of the fixing unit, a device for
fusing the toner to the paper, is shown below.
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1—O0il applying unit
2—Cleaning belt
3—Cleaning belt roller
4—Delivery guide

5—Fixing upper roller

®

8—Fixing lower heater
9—Fixing lower roller
10—o0il tray unit
11—Thermistor

12—Fixing entrance guide

Figure 5-4  Fixing unit configuration
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To remove the fixing unit

Note: In order to avoid oil spillage into the printer, the oil
bottle should be temporarily removed any time the
printer is shifted, moved or relocated.

1.
2.
3.

Open the front door, and remove the oil bottle.
Remove the fixing unit cover.

Loosen the two screws, pull the handles of the fixing
unit toward you and lift the fixing unit straight up
and out.

1—Screws
2—Handles
3—Fixing unit

Note: Since there is a possibility of spilling oil when
removing the fixing unit, lift it out slowly and evenly. If
you spill oil, wipe it up with a towel.
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To withdraw oil from the fixing unit To remove fixing upper/lower heaters
1. Withdraw the oil from within the bottle case with 1. Remove the three screws and the fixing entrance
the designated oil removing tool and transfer it to cover.

the oil storage bottle.

2. Remove the cover and cleaning cap. Remove any oil
from the oil catch tray with the oil removing tool
and transfer it to the oil storage bottle.

3. Move the lever up and down about 50 times.
Following this, remove any oil in the bottle case and
oil catch tray again. Repeat this three times.

1—Screws
2—Fixing entrance cover

2. Remove the four screws.

1—Bottle case ~ 3—Cap cover
2—Cleaning cap  4—Oil catch tray

1—Screws
2—Bottle case unit
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3. Sever the tie-wrap fixing the tube with wire cutters
to remove the bottle case unit.

1—Tie-wrap
2—Bottle case unit

4. Remove the two screws, as well as the two heater
terminals of the fixing heater.

1—Screws
2—Heater terminals
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5. Remove the two screws and the terminals.

1—Screws
2—Terminals

6. Remove the two screws and the delivery guide.

1—Screws
2—Delivery guide
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7. Disengage the claw fixing the cord holder, and
remove the holder.

1—Cord holder

8. Remove the two screws, and then the connector
cover and the fixing handles.

1—Screws
2—Connector cover
3—Fixing handles
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9. Disconnect the connector, and use the contact
extraction tool to remove the two heater contacts.

1—Connector
2—Heater contacts

10. Remove the three screws, as well as the heater cover
along with the heater fixing plate.

1—Screws
2—Heater cover
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11. Gently pull out the fixing upper and lower heaters.

1—Fixing upper heater
2—Fixing lower heater

Note: When fixing the terminal of the fixing heater lead
wire with a screw, fix the terminal in the same direction as
before disassembly without applying unnecessary force to
the lead wire.

To remove the thermoswitch

1. Remove the fixing cleaning unit according to the
procedure on page 5-106.
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2. Remove the four screws, the connecting plate and
the heater terminal.

1—Screws
2—Connecting plate
3—Heater terminal

3. Open the fixing delivery unit.

4. Remove the two screws and the thermoswitch.

1—Screws
2—Thermoswitch

To remove the fixing upper roller

1. Remove the fixing upper/lower heaters according to
the procedure page 5-93.

2. Remove the fixing cleaning unit according to the
procedure on page 5-106.
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3. Remove the two screws and the grounding contact 5. Remove the screw and then the fixing high-voltage
mount. contact and the grounding ring.

1—Screws
2—Grounding contact mount 2—Fixing high-voltage contact
3—Grounding ring

4. Remove the C-ring as well as the bearing and the
bushing. 6. After removing the C-ring, the fixing roller gear, the

bushing, and the bearing, remove the fixing upper
roller.

1—C-ring

2—Bearing

3—Bushing 1—C-ring 4—Bearing
2—Fixing roller gear ~ 5—Fixing upper roller
3—Bushing

Note: This printer detects the end of the cleaning belt,
which also signifies the life span of the fixing upper/lower
rollers. When replacing the upper roller be sure to replace
the cleaning belt and the fixing lower roller also.
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To remove the fixing lower roller

1. Remove the fixing upper roller according to the
procedure on page 5-99.

2. Remove the grounding ring.

1—Grounding ring

3. Remove the C-ring, and then the fixing roller gear,
the bushing and the bearing.

i ! 5
1—C-ring 3—Bushing
2—Fixing roller gear 4—Bearing
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4. Remove the C-ring and the fixing roller gear.

l—C-.ring
2—Fixing roller gear

5. Remove the C-ring, and then the bushing and the
bearing to remove the fixing lower roller.

1—C-ring 3—Bearing
2—Bushing 4—Fixing lower roller

Note: This printer detects the end of the cleaning belt,
which also signifies the life span of the fixing
upper/lower rollers. When replacing the fixing lower
roller be sure to replace the cleaning belt and the fixing
upper roller also.
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To remove the thermistor 3. Remove the screw and disconnect the connector, and
L remove the thermistor.
1. Remove the three screws and the fixing entrance
cover.

1—Screw
2—Connector

1—Screws 3—Thermistor

2—Fixing entrance cover

2. Remove the two screws and the fixing entrance lower
guide.

1—Screws
2—Fixing entrance lower guide
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Fixing Cleaning Unit
To remove the fixing cleaning unit from the fixing unit

1. Remove the fixing unit from the printer according to
the procedure on page 5-91.

2. Remove the two screws and the fixing cover.

1—Screws
2—Fixing cover

3. Remove the cord holder, the bottle case unit and the
fixing unit cable according to steps 1 to 4 and 6 to 8
for the fixing upper/lower heaters on page 5-93.

4. Remove the five screws and the fixing cleaning unit.

1—Screws
2—Fixing cleaning unit

5-106

Colorwriter LSR 2000 Printer 5: Service Procedures
Service Guide

To remove the cleaning belt

1. Remove the four screws.

1—Screws

2. After removing the spring, the E-ring and the
bearing, slide the cleaning belt bearing in the
direction of the arrow to remove the belt.

1—Spring 4—_Cleaning belt bearing
2—E-ring 5—Cleaning belt
3—Bearing

Note: This printer detects the end of the cleaning belt,
which also signifies the life span of the fixing upper/lower
rollers. When replacing the cleaning belt be sure to
replace the fixing upper/lower rollers also.
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To reassemble the cleaning belt

1. Insert the sensor lever to the inner side of the cleaning belt.

Sensor lever position abnormal
Cleaning belt winding roller l

Sensor lever correct position

Cleaning belt roller

Cleaning belt

2. Wind the cleaning belt until the blue line mark
disappears.

Do not leave any slack or wrinkles in the cleaning belt.

Cleaning belt winding roller

Blue line mark
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Fixing delivery unit

To remove the fixing delivery unit from the fixing unit

1. Remove the fixing unit.

2. Remove the two screws, and then the fixing handles
and the connector cover.

1—Screws
2—Fixing handles
3—Connector cover

3. Remove the screw to take off the shaft while also
removing the spring. Then, remove the spring to take
off the fixing delivery unit.

1—Screw  3—Spring
2—Shaft 4—Fixing delivery unit
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To remove the fixing delivery roller

1. Remove the E-ring and the bearing, and then the
fixing delivery roller.

1—E-ring
2—Bearing
3—Fixing delivery roller

Oil applying unit
To remove the oil applying unit from the fixing unit

1. Remove the fixing cleaning unit according to the
procedure on page 5-106.
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2. Remove the two springs and the tube.

1—Springs
2—Tube

3. Remove the screw and the shaft, and slide off the oil
applying unit in the direction of the arrow.

1—Screw
2—Shaft
3—O0il applying unit
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To replace the applying roller

1. Remove the E-ring, and then the spring, the applying
roller gear, the spacer, the right plate and the
bushing.

1—E-ring 4—Spacer
2—Spring 5—Right plate
3—Applying roller gear 6—Bushing

2. Remove the E-ring, the spring, the spacer, the left
plate, and the bushing. Then remove the applying
roller.

1—E-ring 4—Left plate
2—Spring 5—Bushing
3—Spacer 6—Applying roller
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To remove the applying blade

1. Remove the screw, the shaft and the two springs to
remove the applying blade.

N

Fhai

1—Screw 3—Springs
2—Shaft 4—Applying blade
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Bottle case unit

This printer has the oil circulation system to apply oil to
the fixing rollers.

Oil pump A pumps the oil from the oil bottle case to
supply the applying roller. Any excessive oil drops down
to the oil catch tray. Oil residing in the oil catch tray is
pumped into the oil bottle case by oil pump B.

Oil applying roller

Fixing upper roller

Fixing lower roller

Qil pump B Qil pump A /

Oil bottle case k\v{

Qil catch tray

Figure 5-5 Bottle case unit

To remove the oil bottle case unit from the fixing unit
1. Remove the fixing unit.

2. Remove the oil from the fixing unit.
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3. Remove the three screws and the fixing entrance
cover.

1—Screws
2—Fixing entrance cover

4. Remove the four screws, the tube and the bottle case
unit.

1—Screws
2—Bottle case unit
3—Tube

To remove the oil from the unit

1. Withdraw the oil from within the bottle case with
the designated oil removing tool and transfer it to
the oil bottle.
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2. Remove the cover and cleaning cap. Remove any oil 3. Remove the three screws and oil pump A.

from the oil catch tray with the oil removing tool
and transfer it to the oil storage bottle.

3. To stop oil which couldn’t be withdrawn with the oil
removing tool from leaking, block off the tube
joining the oil catch tray unit and the bottle case
with paper. Lay paper beneath the fixing unit as well
in the event that oil leaks.

To remove oil pump A

1. Remove the five screws, gears A and B, and then the
side plate.

1—Screws
2—0il pump A

1—Screws 3—Gear B
2—Gear A 4—Side plate

2. Remove the tube.
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To remove oil pump B

1. Remove the pump drive plate according to step 1 for
removing oil pump A on page 5-116.

2. Remove the four screws and the bottle case side
plate.

1—Screws
2—Bottle case side plate

3. Then remove the four screws and oil pump B.

1—Screws
2—oOil pump B
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Electrical components

The electrical components consist of the following parts:

Video controller PCB DC controller PCB

DC controller PCB « Toner low detect receive PCB
Mechanical controller PCB  « Power supply

Pick-up PCB High voltage power supply
Terminal PCB Separation HVT PCB
Cassette-size sensing PCB « Temperature/humidity sensor
Wiaste toner sensor PCB Oil overflow sensor
Toner-low detect beam PCB  « Oil sensor PCB

Ejection PCB

Video controller PCB

The video controller PCB controls the image data
transferred from a users workstation to the printer. The
video controller PCB also controls hard disk drive
functions and the communication between the printer
and external devices. This board has eight SIMM sockets
capable of holding 4, or 8MB SIMM strips (see “SIMMSs
on the video controller PCB” on page 5-124). See the
following figure for the layout of components on the
video controller PCB.
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©  SIMMs SIMMs ©
AUI connector —
for thinnet or B
thicknet
10Base-T —— -
for twisted pair
Ethernet . .
Parallel
connector © ©
@ @ Printer
|nterfa({e
or
HDD Hard disk drive "
SCSI ——— connector (HDD)
connector
© © @ @ ©
Figure 5-6  Diagram of the video controller PCB
To remove the video controller PCB
1. Turn the printer OFF.
2. Disconnect cables connected to the Ethernet,
Parallel, and SCSI connectors on the back of the
printer.
3. Loosen the panel fasteners that secure the video
controller board to the slot in the back of the printer
(see below).
’7 Ethernet —‘
AUl 10BaseT Parallel scsi
|
Panel fastener i Panel fasten
Video controller back panel
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4. Carefully pull the video controller out of its slot in
the printer.

Video
controller

To replace the video controller PCB

The video controller board is mounted on a bracket. In
order to replace the board you will need to remove the
video controller PCB from the bracket and install the
new video controller PCB on the bracket.

1. Remove the eight screws that secure the video
controller PCB to the bracket.

2. Align the replacement video controller PCB over the
screw holes on the bracket.

Make sure the connectors on the front of the board fit
into the connector cutouts in the bracket.
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3.

4.

Secure the eight mounting screws that attach the
video controller PCB to the bracket.

Insert the video controller PCB into the slot on the
back of the printer and tighten the panel fasteners
(see the following figure).

Make sure the interface connector on the edge of the
board is securely seated in the connector on the
printer.

Video
controller

Replacing the HDD on the video controller PCB

Factory-installed HDDs (hard disk drives) are thoroughly
tested and burned in before shipment. Hard disk drives
are formatted and loaded with all XJE software.
Additionally, the hard disk drive is used to store spooled
print jobs. Available space on the hard disk drive is
displayed on the Control Panel.

To remove the HDD

1.

Turn OFF the printer.

Use ESD precautions when handling internal printer
components.

. Remove the video controller PCB from the printer

(see “To remove the video controller PCB” on
page 5-120).
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. Remove the SCSI ribbon cable that connects the HDD

to the video controller J5 connector.

. On the bottom of the video controller bracket,

remove the four screws that secure the HDD to the
video controller PCB.

. Place the HDD in a antistatic bag.

Do not touch the drive with magnetic objects (such as
magnetic screwdrivers) and avoid placing items such as
credit cards an employee ID cards that are sensitive to
magnets near the HDD.
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To install a new HDD

Replacement drives are shipped with XJE system software
already installed.

1. Unpack the new HDD. With the rounded side down,
place the drive on a flat surface or on your palm.
Do not touch the HDD with magnetic objects or
place objects sensitive to magnets near the drive.

2. Orient the HDD on the video controller PCB so that
the HDD SCSI connector faces the SCSI, Parallel, and
Ethernet connectors on the back of the PCB.

3. Attach the SCSI ribbon cable to connector J5 on the
video controller PCB. The other end of the cable
should be attached to the connector on the HDD.

4. Supporting the HDD against the video controller PCB,
align the four holes in the HDD with the holes in the
PCB and attach it with the four screws.

i
H

DD mounting screws

5. Insert the video controller into the slot on the back
of the printer and tighten the panel fasteners.
Make sure the interface connector on the edge of the
board is securely seated in the connector on the
printer.

SIMMs on the video controller PCB

The video controller PCB is capable of holding two banks
of memory with four SIMMs installed in each bank. Each
SIMM provides 4 or 8MB of memory, depending on the
requirements of the printer. When replacing or upgrading
SIMMs, always install the largest capacity SIMMs in the
lowest bank. For example if the printer is configured for

Colorwriter LSR 2000 Printer
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48MB of memory, the 8MB SIMMs must be installed in
sockets J6-J9 (bank 0) and the 4MB SIMMs must be
installed in sockets J10-J13 (bank 1).

Replacement SIMMSs or memory upgrades are available
from your service/support center. Video controller PCB
SIMMs are not interchangeable with off-the-shelf
SIMM:s.

M Bank 1 4 M J13
Lo T LT T
8M Bank 0O 8M J9
L o [ o n —— |-
jjm m——||p————  Bank 1 4 4 M shp J11
8M Bank 0O 3M J7

Figure 5-7 Example of 48MB SIMM configuration

To identify the different size SIMM strips look for the
following indicators:

e 4MB—chips on one side of the SIMM strip

« 8MB—yellow stripe on the outside edge of the SIMM
strip

To replace a SIMM
1. Turn the printer OFF.

2. Disconnect cables connected to the Ethernet,
Parallel, and SCSI connectors on the back of the
printer as well as the power cable.

3. Loosen the panel fasteners that secure the video
controller board to the slot in the back of the printer
and pull out the video controller.

4. To release a SIMM strip on the video controller PCB,
push outward on one of the spring clips. Then while
supporting the SIMM, push outward on the other
spring clip. (See Figure 5-8).
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e

Figure 5-8 Releasing SIMM spring clips

5. Slide the SIMM strip out of the slot at a 45-degree
angle.
In order to release a SIMM, you need to either push
up or down on the SIMM,; it depends on the SIMM
socket installed on the video controller PCB (see
Figure 5-9 on page 5-126).

— Remove SIMM s in sequence. Start at the center of the
PCB and work your way toward the outer edge of the
motherboard for SIMMs released at a down angle.
Start at the outer edge of the motherboard and work
your way toward the center of the motherboard for
SIMM s released from an up angle.

P EEEE BEEER ¥

To release SIMM push down
or

o) NN EEEE 0

To release SIMM push up

Figure 5-9 Releasing a SIMM strip

6. To replace a SIMM strip, slide the SIMM strip into the
socket at a 45-degree angle and lock it into place.

Make sure that the spring clips close securely around
the ends of the SIMM strip and that each strip is fully
seated in its slot.
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Note that SIMM s fit the socket only one way. The
index notch at one end of each SIMM (near pinl) fits
in the right side of the socket.

Insert SIMMs in sequence. Start at the outer edge of
the motherboard and work your way toward the
center of the motherboard for SIMMs replaced from a
down angle. Start at the center of the motherboard
and work your way toward the outer edge of the
motherboard for SIMM s replaced from an up angle.

7. Insert the video controller PCB back into the printer
and tighten the panel fasteners. Replace cable
connections.

DC controller PCB

The DC controller PCB controls the following:
 Laser/scanner

« Image stabilization

« Fixing temperature

* Power-OFF time measurement

» Various detection functions

« Video interface control

To remove the DC controller PCB

1. Remove the rear cover.

2. Remove the nine screws and the shield plate.

3. Remove the cable according to step 1 and 3 for
removing the front door on page 5-5.
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4. Remove the nine screws, and then the top plate
cover.

1—Screws
2—Top plate cover

5. Disconnect the screw and the three connectors from
the terminal PCB.

1—Screw
2—Connectors
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6. Disconnect the controller fan connector.

1—Connector

7. Remove the six screws fixing the shield plate, and
remove the plate.

1—Screws
2—Shield plate
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8. Remove the two screws and disconnect the three

connectors, and remove the DC controller cover.

1—Screws
2—Connectors
3—DC controller cover

. Remove the four screws and disconnect the nine
connectors, and finally remove the DC controller PCB.

1—Screws
2—Connectors
3—DC controller PCB

Note: Various data for the printer are written in
EEPROM on the DC controller PCB. Thus, when
replacing the DC controller PCB, read the various
data written in it with the Printer Driver Tester (if it is
available), and then write the data into the EEPROM
on the new DC controller PCB.
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Mechanical controller PCB

The mechanical controller PCB controls the following:
¢ Pick-up PCB

« High-voltage power supply

« Paper feeder PCB

¢ Drive for motors and fans

« Developing unit

e Fixing unit

e Transfer drum and peripheral units

« Toner stirring function, toner-low detection and toner

cartridge detection
» Photosensitive drum life detection
* Wiaste toner collect system control
« Power-saving mode control
To remove the mechanical controller PCB
1. Remove the rear cover.

2. Remove the nine screws and the shield plate.
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3. Remove the four screws and disconnect the 19 3. Remove the two screws and disconnect the connector
connectors, and remove the mechanical controller to remove the connector mount.
PCB.

1—Screws
1—Screws 2—Connector mount
2—Connectors 3—Connector

4. Next, remove the two screws and disconnect the four
connectors, and remove the pick-up PCB.
Pick-up PCB
To remove the pick-up PCB

1. Remove the pick-up unit according to the procedure
on page 5-38.

2. Remove the three screws and the PCB cover.

1—Screws
2—Connectors
3—Pick-up PCB

Note: Do not damage or dirty the sensor section.

Terminal PCB

1—Screws .
2—PCB cover To remove the terminal PCB

1. Remove the upper cover.
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2.

Remove the top plate cover along with the display
unit according to steps 3 to 4 for removing the DC
controller PCB on page 5-127.

Remove the six screws and the three connectors to
take off the terminal PCB.

1—Screws
2—Terminal PCB

Cassette-size sensing PCB

To remove the cassette-sizing PCB

1.
2.

Remove the cassette.

Remove the ejection unit according to steps 1 to 4
for removing the temperature/humidity sensor on
page 5-145.
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3. Disconnect the connector.

1—Connector

4. After removing the screw, press the claw to remove

the cassette-size sensing PCB holder.

1—Screw
2—Cassette-size sensing PCB holder
3—Claw
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5. Disengage the claw fixing the cassette-size sensor Waste Toner Sensor PCB
cover, and remove the cover and the leaf spring.
To remove the waste toner sensor PCB

1. Open the front door and raise the photosensitive
drum door in the direction of the arrow.

1—Cassette-size sensor cover
2—Leaf spring

6. Disconnect the connector, and then remove the 1—Front door
cassette-size sensing PCB. 2—Photosensitive drum door

2. Disengage the claws fixing the photo-sensitive drum
door, and remove the door.

1—Connector
2—Cassette-size sensing PCB

1—Claws
2—pPhotosensitive drum door
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3. Disconnect the connector and disengage the claws Toner-low detect beam PCB
fixing the waste toner sensor PCB to remove the PCB.
To remove the toner-low detect beam PCB

1. Remove the drive unit according to the procedure on
page 5-28.

2. Remove the screw and disconnect the connector to
remove the toner-low Detect beam PCB.

"
1—Connector
2—\Waste toner sensor PCB

1—Screw
2—Connector
3—Toner-low Detect beam PCB

Note: Do not touch the sensor unit with your bare hand.
If the sensor unit is dirty, use lint-free paper to clean it.

Toner-low Detect Receive PCB
To remove the toner-low detect receive PCB
1. Remove the toner cartridge.

2. Remove the transfer drum holder according to the
procedure on page 5-58.
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3. Remove the screw and disconnect the connector to 2. Remove the connector cover.
remove the toner-low detect receive PCB.

NOT AVAILABLE

1—Screw 1—Connector cover
2—Connector

3—Toner-low detect receive PCB .
3. Disconnect the connector.

Note: Do not touch the sensor unit with your bare hand.
If the sensor unit is dirty, use lint-free paper to clean it.

Power Supply

To remove the power supply NOT AVAILABLE
1. Pull the pick-up unit out toward you.

1—Connector

4. Remove the rear cover.

5. Remove the nine screws and the shield plate.
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6. Remove the five screws and disconnect the seven High-voltage Power Supply
connectors to remove the power supply.

To remove the high-voltage power supply

1. Remove the power supply according to the procedure
on page 5-140.

2. Remove the two screws and the grounding screw.
Disconnect the four connectors to remove the high-
voltage power supply.

1—Screws
2—Connectors
3—Power supply

1—Screws 3—Connectors
2—Grounding screw  4—High-voltage power supply
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Separation HVT PCB

To remove the separation HVT PCB

1. Remove the shield plate according to steps 1 to 7 for
removing the DC controller PCB on page 5-127.

2. Remove the three screws and disconnect the 20
connectors, and then remove the mechanical
controller PCB along with the frame.

1—Screws
2—Connectors
3—Mechanical controller PCB

3. Remove the screw and then the fixing unit fan along
with the duct.

1—Screw
2—Fixing unit fan
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4.

Remove the six screws and the separation HVT PCB.

1—Screw
2—Separation HVT PCB

Temperature/humidity sensor

To remove the temperature/humidity sensor

1.

Remove toner cartridge according to the procedure
on page 5-85.

Remove inner cover 2 according to the procedure on
page 5-13.

Remove the two screws and the left cover.
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4. Disconnect the connector and disengage the claw Oil overflow sensor
fixing the ejection unit, and then slide the ejection
unit off in the direction of the arrow. To remove the oil overflow sensor

1. Remove the fixing delivery unit according to the
procedure on page 5-109.

2. Remove the two screws and the delivery guide.

1—Connector
2—Ejection unit

5. Disengage the claw fixing the temperature/humidity

sensor to remove the sensor. 1—Sorews
2—Delivery guide

3. Remove the screw.

1—Temperature/humidity sensor

Note: Do not touch the sensor unit with your hand. If
the sensor unit is soiled, use lint-free paper to clean it.

5-146 5-147



Colorwriter LSR 2000 Printer 5: Service Procedures Colorwriter LSR 2000 Printer 5: Service Procedures
Service Guide Service Guide

4. Disconnect the connector, and then remove the oil 0il sensor PCB
overflow sensor.

To remove the oil sensor PCB

1. Remove the fixing unit according to the procedure on
page 5-109.

2. Remove the screw and then the oil sensor PCB along
with the sensor cover.

1—Connector
2—a0il overflow sensor

1—Screw
2—Sensor cover

3. Disconnect the connector and disengage the claw
fixing the oil sensor PCB to remove the PCB.

1—Connector
2—O0il sensor PCB
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4. Remove the screw and the ejection PCB from the

Ejection PCB
ejection cover.

To remove the ejection PCB

1. Remove the ejection unit according to steps 1 to 4
for removing the temperature/humidity sensor on
page 5-145.

2. Remove the cassette.

3. Remove the screw and disconnect the two connectors NOT AVAILABLE

to remove the ejection PCB along with the ejection
cover.

1—Screw
2—Ejection PCB

NOT AVAILABLE

1—Screw
2—Connectors
3—Ejection PCB
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Paper Feeder

To remove the paper feeder from the printer

1. Pull out the power cord from the lower right corner
of the right side of the printer.

1—Power cord

2. Remove the lock pin fixing the paper feeder to the
printer.

1—Lock pin
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3. Remove the other lock pin fixing the paper feeder to
the printer.

@

1—Lock pin

4. Two persons should firmly hold the sides (in relation
to the cassette installation slot) to remove the
printer feeder from the paper feeder.

External paper feeder covers

To remove the front cover
1. Remove the cassette.
2. Open the right door.
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3. Remove the three screws and then the front cover. To remove the left cover
1. Remove the front cover and the rear cover.

2. Remove the two screws and then the left cover.

1—Screws
2—Front cover
3—Right door
1—Screws
To remove the rear cover 2—Left cover

1. Remove the cassette.

2. Remove the two screws and then the rear cover. To remove the right door

1. Remove the cassette.
2. Open the right door.

3. Remove the two E-rings and the two screws, and then
remove the right door hinges and the connecting
plate to remove the cover.

1—Screws
2—Rear cover

1—E-rings 4—Connecting plate
2—Screws 5—Right door
3—Right door hinges
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To remove the separation roller
1. Remove the cassette.
2. Open the right door.

3. Remove the screw and then the separation roller
unit.

1—Screw
2—Separation roller unit

4. Remove the E-ring and the bushing to remove the
separation roller.

1—E-ring
2—Bushing
3—Separation roller
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Pick-up unit
To remove the pick-up unit
1. Remove the front cover and the right door.

2. Remove the six screws and then the gear cover.

1—Screws
2—Gear cover

3. Remove the seven screws and disconnect the three
connectors to remove the pick-up unit.

1—Screws 3—Connectors
2—E-ring 4—Pick-up unit
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To remove the paper feeder pick-up motor

1. Remove the two screws and then the pick-up motor.

1—Screws
2—Pick-up motor

To remove the paper feeder cassette feed solenoid

1. Remove the screw and then the cassette feed
solenoid.

1—Screw
2—Cassette feed solenoid

To remove feed roller 1
1. Remove the cassette.

2. Open the right door.
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3. Remove the screw and then the feed roller unit 1.

1—Screw
2—Feed roller unit 1

4. Disengage the claw fixing the gear, and remove the
gear and the shaft to remove the feed roller 1.

1—Gear
2—Shaft
3—Feed roller 1
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To remove feed roller 2

1. Remove the two E-rings, the two bearings, the gear
and the dowel pin to remove the feed roller 2.

1—E-rings 4—Dowel pin2
2—Bearings 5—Feed roller
3—Gear

To remove the pick-up roller

1. Disengage the claw fixing the pick-up roller to
remove the roller.

1—pPick-up roller
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To remove the cassette paper sensor PCB

1. Disconnect the connector and disengage the claw
fixing the cassette paper sensor PCB to remove the
PCB.

1—Connector
2—Cassette paper sensor PCB

To remove the pick-up sensor

1. Remove the screw fixing the feed roller unit 1.

1—Screw
2—Feed roller unit 1
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2. Remove the three E-rings, dowel pin, the two 3. Remove the screw.
bushings and the two gears. Then remove the shaft.

1—Screw
1—E-rings 4—Bushings
2—Gears 5—Shaft 4. Disconnect the connector to remove the pick-up
3—Dowel pin

sensor.

1—Connector
2—Pick-up sensor

1—E-rings
2—Bushings
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Paper feeder PCB 4. Remove the three screws and then pull the paper
feeder PCB along with the PCB mounting plate out
To remove the paper feeder PCB toward you.

1. Remove the rear cover.

2. Remove the six screws and the gear cover.

|
1—Screws
2—PCB mounting plate
3—Paper feeder PCB

1—Screws

2—Gear cover 5. Disconnect the three connectors and remove the

paper feeder PCB along with the PCB mounting plate.
3. Disconnect the three connectors.

e T

1—Connectors
2—Paper feeder PCB

1—Connectors
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6. Remove the four screws and the paper feeder PCB
from the mounting plate.

1—Screws
2—Paper feeder PCB

Note: If you install the paper feeder while the right
door is closed, the paper feeder microswitch interferes
with the switch rod. Thus, be sure to install the paper
feeder PCB with the right door open.

(Note for replacement): When installing a new paper
feeder PCB, install it after matching the value of the
side registration adjustment switch with that of the old
PCB.

Power Supply
To remove the power supply
1. Remove the rear cover.

2. Open the right door.

Colorwriter LSR 2000 Printer
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3. Remove the four screws and pull the power supply

out toward you.

1—Screws
2—pPower supply

4. Disconnect the connector and remove the power

supply.

1—Connector
2—pPower supply

Cassette-size sensing PCB
To remove the cassette-size sensing PCB
1. Remove the cassette.

2. Remove the left cover.
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3. Disengage the claw fixing the cassette left rail to
remove the rail.

1—Claw
2—Cassette left rail

4. Remove the screw and the holder cover.

1—Screw
2—Holder cover
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5. Disconnect the connector and remove the leaf spring
to remove the cassette-size sensing unit.

1—Connector
2—Leaf spring
3—Cassette-size sensing unit

6. Disengage the claw fixing the cassette-size sensing
PCB to remove the PCB.

1—Cassette-size sensing PCB

5-169



Colorwriter LSR 2000 Printer
Service Guide

5-170

5: Service Procedures

Installing system software

The Software Service Kit enables you to reformat the
video controller hard drive and reinstall system software.
Use this kit when:

« You replace the video controller hard disk drive with a
new or optional hard disk drive

« You need to upgrade to a more recent version of the
system software

The Software Service Kit includes the system software
and fonts on a CD.

Installing system software

These steps must be followed exactly in order to
successfully install system software.

Note that installing system software deletes the list of jobs
in the Job Log, any jobs in the queues, and all Setup
settings. The site system administrator can save a current
list of jobs from the Job Log using the Fiery XJ Spooler.

To install XJE system software

1. If you have not done so already, run Setup and record
the customer’s settings or print the Configuration
Page (if possible).

Setup settings are lost when new software is installed.

2. With the printer turned off, connect a CD-ROM drive
to the SCSI port on the back of the printer.

Squeeze the sides of the micro-SCSI connector as you
plug it into the back of the printer.

CD-ROM drives that have been tested with the
installation of XJE system software are:

Colorwriter LSR 2000 Printer
Service Guide
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« NEC CD 210 e Plextor CD DM-xx28
* Sanyo CRD-4001 * Sony CDV-8003A

* Sony CDU6511 * Apple CD-300

e Lion drives « Hitachi 6550S

3. Turn on the CD-ROM drive, make sure it is free of,

and then push the eject button and insert the
System Software CD.

The System Software CD must be inserted into the
CD-ROM drive before you turn on the printer.

4. Make sure the CD-ROM drive is free of activity and is

ready, then turn on the printer.
Allow the printer to perform its startup diagnostics.

5. As soon as you see the message, PRESS MENU FOR

SETUP, press the left and right arrow buttons
simultaneously to enter the install software menus.
Pressing the left and right arrow buttons to access the
system software install menus is a hidden key sequence
that is available for service technicians only.

The printer displays Scanning Files... and then SELECT
FUNCTION in the display window.

6. Before you install system software, you need to

reformat the hard disk drive. Use the down arrow
button to scroll to Format Disk and then press the
Enter button.

7. At the next screen, FORMAT DISK?, use the up or

down arrow button to display Yes and then press the
Enter button.

The next screen gives you the choice of a High Level or
Low Level format.

8. Scroll down to Low Level and then press the Enter

button.

You will need to format the disk using the High Level
format as well.
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9. Select Format Disk again and then select a High
Level format.

10. Once the disk is reformatted, use the up arrow to
scroll to Install Software and then press the Enter
button.

11. The next screen allows you to confirm that you want
to install software; use the up and down arrow
buttons to display Yes and then press the Enter
button.

The printer displays Scanning and then INSTALLING....
with a progress bar while it copies the system software
from the CD. If the installation is successful, you will
be prompted to reboot the printer.

12. Press the Enter button.

13. printer enter the customer’s Setup configuration.
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Chapter 6:
Troubleshooting Procedures

This chapter identifies the source of common problems that may
occur with the printer and suggests ways of correcting them.

Preliminary on-site checkout

Your goal in the preliminary on-site checkout is to eliminate
obvious problems such as loose or missing cables and connectors.

Checking the cables

Before you remove any of the printer covers to check internal
components:

e Check that all cables to the system are plugged into the proper
connectors on the back panel of the printer (see Figure 6-1
below).

e Make sure the power cable is plugged into the wall supply.

e Make sure that the printer power switch is turned on.

r Ethernet T

AUI 10BaseT Parallel SCSlI

LIA

AUI connector 10Base-T connector Centronics-type SCSI connector
(for thinnet  (for twisted parallel connector (to attach CD-ROM drive)
or thicknet)  pair Ethernet)

@\ eoesees @

Figure 6-1 Back panel of printer showing connectors

If all the connectors are properly in place and the power is on,
continue to check the rest of the items in the preliminary on-site
checkout.
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Checking the installation environment

Make sure the printer is installed in an environment that conforms
to the following environmental standards:

The power supply voltage is £10% the rated voltage.
The printer is securely set on a level surface.

The surrounding temperature is 15-32.5°C (59-90.5°F) and
humidity is 20-80%.

Site is not located in or adjacent to ammonia gas, high
temperature or high humidity (e.g., water faucets, kettles,
humidifiers), cold spaces, open flames, or anywhere dusty.

Printer is not exposed to direct sunlight. If this is unavoidable,
advise the customer to hang curtains.

Printer is installed in a well-ventilated area.

Checking the print paper

Check that the print paper being used is the one recommended
for this printer (see Appendix E: “Accessories and Supplies”).

Make sure the paper is not damp. Print with paper from a newly
opened package and check results.

Checking consumable materials

Is the waste toner bottle full?
Is one end of the lever of the cleaning belt sensor on the belt?

Is the fixing oil out?

If any of these situations occur, prepare new materials for use. If
blank spots appear on an output image, the toner probably is
not level. Rock the toner cartridge as shown in the User Guide
and then do a test print to make sure the toner is even.

Checking the charging unit

Make sure the separation charging unit is not soiled and that the
corona wire is normal.

Make sure the separation charging unit is set completely.

Make sure the separation charging unit spring is not rusted.
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Other

During winter, particularly when bringing the printer into a warm
room from a cold location, such as a warehouse, condensation can
appear in the printer’s parts if you unpack it immediately. The
condensation could cause the following conditions:

e Exposure of the optical system (six-faced mirror, lens, etc.)
causes printed output to be light.

« Since the photosensitive drum is cold, the resistance of the
photoconductive layer will rise. The result is a loss of contrast on
output images.

When condensation appears on the printer, you should dry each
part with a dry cloth, or leave the printer ON for 10-20
minutes.

Also note that toner cartridges if stored in a cold place and then
brought into a warm room and immediately installed in the
printer can cause poor image quality. In this case, make sure the
customer unseals it only after it has sufficiently acclimatized to
the room temperature (1-2 hours).

Checking for paper jams

When a paper jam occurs, the warning LED on the Control Panel
flashes to indicate a paper jam. Check all paper jam positions as
described below and remove any paper jammed in the printer
according to the following procedures.

Pick-up unit paper jam
1. If the manual feeding tray is open, close it.
2. Open the pick-up cover.

3. If you can locate the jammed paper, remove it.

Jammed paper

Pick-up cover
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4. If you cannot find the jammed paper, pull the green right/left
levers to remove the pick-up unit, and remove the jammed

paper.

A\

5. After removing the paper, load the pick-up unit into the printer
and close the pick-up cover.

Optional paper feeder unit paper jam

1. Open the paper feeder right door.

2. Remove the jammed paper.

Optional paper feedel

3. Close the right door after taking out the paper.

Transfer drum unit paper jam
1. Open the front door.

2. Open the upper cover.
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At this time, be careful to not touch the window on the density
sensor.

Density sensor

3. Push the green lever down to the right, and release the transfer
drum lock.

Transfer drum lock
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4. Rotate the green knob to the left, and remove the jammed
paper.
Non-fixing toner will be on the paper, so take care not to dirty
the density sensor when removing the paper.

Transfer drum knob

5. After removing the paper, close the upper cover and return the
green lever to its original position.

6. Close the front door.

Fixing unit paper jam

1. Close the face-up tray if it is open.

2. Open the fixing unit cover.

3. If you can locate the jammed paper, remove it.

If you cannot find it, open the fixing delivery unit, move the
green lever up/down, and remove the jammed paper.

6-6



Colorwriter LSR 2000 Printer 6: Troubleshooting Procedures
Service Guide

Push up and down on the green lever to remove the jammed
paper.
4. Close the fixing unit cover after removing the paper.

Start-up diagnostics and error messages

When you turn on the printer or reboot, the system goes through a
series of diagnostic tests that check components on the video
controller board. While the diagnostic tests are running, the name
of the test appears in the display window.

Note: Press the Cancel button while the tests are running to skip all
the startup tests.

If a SIMM in bank 0 is missing or is not properly seated, the startup
diagnostics will not run. The diagnostics can be run manually, see
“Selecting video controller extended diagnostics” on page 6-9.

If an error occurs during the Start-up diagnostics, the orange
activity light on the Control Panel flashes and an error screen will
appear in the display window indicating the test that failed and an
associated error code. You can use the up and down arrow buttons
to scroll through the list. To exit the error screen, press the
CANCEL button and the printer will continue the boot sequence.

If you encounter an error condition, turn off the printer and inspect
the video controller board for an obviously loose part or wire. Then
check the other components as suggested in Table 6-1 on page 6-8.

If the problems you experience are intermittent, you can also run
the video controller PCB diagnostics manually. See “Selecting video
controller extended diagnostics” on page 6-9 for details.

Table 6-1 lists the diagnostic tests that are run at startup, the
corresponding error codes for a failed test, the area of the video
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controller PCB being tested, and the suggested corrective action for

the failing test.

Table 6-1 Possible errors during Start-up diagnostics

Error Area tested
Test name code on video controller PCB Suggested action
EPROM 100 U5—EPROM e Make sure the EPROM is installed
correctly.
« If the problem persists, you may need to
replace the EPROM.
EEPROM 200 U11—EEPROM e Make sure the EEPROM is installed
correctly.
« If the problem persists, you may need to
replace the EEPROM.
MIPS FPU 900 U3—CPU  Replace the video controller PCB.
RTC SELF 700 U9—Real Time Clock chip * Replace the video controller PCB.
RTC R/W REG 710
RTC START 730
RTC SET 740
DRAM SIMM 310 J6-J13—SIMMs on video controller « Locate the faulty SIMM.
DRAM SLOT 320 PCB < When you locate the faulty SIMM, reseat
330 or 350 the SIMM in its socket.
DRAM CONFIG or : « If the problem persists, clean the gold
D00 J6-J9—SIMM s on video controller contacts on the edge of the strip with a
PCB pencil eraser and insert the SIMM into
DRAM 340 J6-J13—SIMM:s on video controller ~ another socket. If the SIMM fails in the
PCB second location, replace it.
ACA DMA CNFG B0O U40—RipChip « Replace the video controller PCB.
ACA DMA ADR B10
ACA CNTL REG A0O
ACA VADR REG 5A0
ACA VCNT REG B50
ETH FUSE 400 FU2—Ethernet fuse e Make sure the fuse is installed.
« If the fuse is installed and the problem
persists, replace the fuse.
ETH QUIET 410 U16—Ethernet controller chip  Replace the video controller PCB.
ETH IDLE 420
ETH SELF 450
ETH INTLPBK 440-442, 460- U16—Ethernet controller chip  Replace the video controller PCB.
462, 470-472,
490, 4A0-4A2,
4B0-4B3, 4D0,
4EOQ, 4F0
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Table 6-1 Possible errors during Start-up diagnostics (continued)

Error Area tested
Test name code on video controller PCB Suggested action
SCSI FUSE 600 FU1—SCSI fuse » Make sure the fuse is installed.
« If the fuse is installed and the problem
persists, replace the fuse.
SCSI QUIET 650 SCSI cable or U15—SCSI controller « Check cable connections to the hard disk
SCSI CMD REG 640 chip drive and the video controller PCB.
« If the problem persists you may need to
SCSI R/W REG 630 replace the video controller PCB.
SCSI RUPT RST 610
SCSI RUPT 11 611
SCSI FIFO 621
SCSI DEVICE 660 Checks for the hard disk drive e Check connections to the hard disk drive.

« If all connections are in place and the
problem persists, you may need to replace
the drive.

Selecting video controller extended diagnostics

Extended diagnostics allow you to run individual tests in loopback
mode in order to identify and isolate problems with the video
controller PCB. Extended diagnostic options include the set of tests
run at startup, as well as an external Ethernet test and a more
detailed set of SIMM tests. When you run the extended tests, a
scrolling list of tests appears in the display window. For a complete
list of extended tests, see Table 6-2 on page 6-10.

To run extended diagnostics manually
1. If the printer is on, turn the power switch off.

2. Press and hold the up arrow button on the front of the Status
Control Panel.

Turn on the printer.

4. Release the up arrow button as soon as you see the DIAG
SELECTION display window.

Pressing the Menu button at this point displays an information
screen with the following information: EPROM revision and
video controller PCB Ethernet address.

5. Select the tests that you want to run (see Table 6-2 on
page 6-10 for a list of all the tests). Use the up and down

arrow buttons to scroll through the list and the Online button
to select a particular test.

An asterisk appears next to the each of the selected tests. If you
decide you don't want to run a test that is already selected, press
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the Online button again when the test is displayed in the display
window. The test will no longer be selected.

6. Press the Enter button when you are finished selecting the
tests you want to run.

7. At the next screen, REPETITIONS, use the up and down arrow
buttons to select how many times you want to run the tests.
Press the Menu button to begin running the tests.

8. If any of the tests fail to shut off the printer, perform the
recommended service for the failed test or replace the failed
component.

An error screen will appear in the display window indicating the
faulty test and an associated error code. You can use the up and
down arrow buttons to scroll through the list. To exit the error

screen, press the CANCEL button and reboot the printer.

9. If the extended diagnostics all pass, the display window
indicates that DIAGS PASSED PLEASE REBOOT. To reboot the
printer, turn off the printer using the ON/OFF switch.

Table 6-2 Video controller extended diagnostics

Error Area tested
Test name code on video controller board Suggested action
EPROM 100 U5—EPROM e Make sure the EPROM is installed
correctly.
« If the problem persists, you may need to
replace the EPROM.
EEPROM 200 U11—EEPROM e Make sure the EEPROM is installed
correctly.
« If the problem persists, you may need to
replace the EEPROM.
MIPS FPU 900 U3—CPU * Replace the video controller PCB.
RTC SELF 700 U9—Real Time Clock chip « Replace the video controller PCB.
RTC R/W REG 710
RTC START 730
RTC SET 740
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Table 6-2 Video controller extended diagnostics (continued)

Error Area tested
Test name code on video controller board Suggested action
DRAM SIMM 310 J6-J13—SIMMs on the video  Locate the faulty SIMM.
DRAM SLOT 320 controller PCB * When you locate the faulty SIMM, reseat
330 or 350 the SIMM in its socket.
DRAM CONFIG or : « If the problem persists, clean the gold
DRAM 340 J6-J13—SIMMs on the video contacts on the edge of the strip with a
DRAM CB controller PCB pencil eraser and insert the SIMM into
DRAM AD another sock_et. If the SIMM fails in the
second location, replace it.
DRAM RA
DRAM RD
DRAM MMP
DRAM IFA
ACA DMA CNFG B0O U40—RipChip < Replace the video controller PCB.
ACA DMA ADR B10
ACA CNTL REG AQ0O
ACA VADR REG 5A0
ACA VCNT REG B50
ETH FUSE 400 FU2—Ethernet fuse e Make sure the fuse is installed.
« If the fuse is installed and the problem
persists, replace the fuse.
ETH QUIET 410 U16—Ethernet controller chip * Replace the video controller PCB.
ETH IDLE 420
ETH SELF 450
ETH INTLPBK 440-442, 460- U16—Ethernet controller chip  Replace the video controller PCB.
462, 470-472,
490, 4A0-4A2,
4B0-4B3, 4D0,
4EOQ, 4F0
ETH EXT TDR 480, 481 U16—Ethernet controller chip « If all other Ethernet tests pass, there may
U46—Ethernet transceiver chip be a problem with the network. Ask the
F1—Ethernet filter (for twisted pair network administrator at the customer
Ethernet connector) site to connect a functioning printer to
T1—Ethernet transformer (for AUI that node in the network.
Ethernet connector) « If the printer does work, there may be a
Checks the Ethernet network problem with the printer’s Ethernet
connections. connection and you may need to replace
Note: The printer must be connected the wdeg controllef board in the printer.
" e Ifthe printer doesnt work, there may be a
to one of the network connectors in )
. problem with the network.
order to get accurate results from this
test.
SCSI FUSE 600 FU1—SCSI fuse e Make sure the fuse is installed.

« If the fuse is installed and the problem
persists, replace the fuse.
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Table 6-2 Video controller extended diagnostics (continued)

Error Area tested
Test name code on video controller board Suggested action
SCSI QUIET 650 SCSI cable or U15—SCSI controller « Check SCSI cable connections to the
SCSI CMD REG 640 chip HDD and the video controller PCB.

« If the problem persists you may need to

SCSI RAW REG 630 replace the video controller PCB.
SCSI RUPT RST 610
SCSI RUPT 11 611
SCSI FIFO 621
SCSI DEVICE 660 Checks for the hard disk drive * Check connections to the hard disk drive.

« If all connections are in place and the
problem persists, you may need to replace
the drive.

Basic troubleshooting procedures

When a faulty image or malfunction occurs in the printer, after
conducting the initial checks, search for and eradicate the cause of
the problem according to the following described procedures.

« If a faulty image occurs, see “Image Defects” on page 6-22.

e When a malfunction occurs, see “Troubleshooting
malfunctions” on page 6-38.

Note: When attempting to diagnose a problem, it may be helpful to
remove the top cover of the Colorwriter to observe the developing
and printing process. To interrupt the developing or printing
process, open one of the printer doors.

6-12



Colorwriter LSR 2000 Printer
Service Guide

Table 6-3 Example: No AC power

6: Troubleshooting Procedures

How to read the troubleshooting procedure
table

The troubleshooting procedure table in this chapter is a variation of
a general flowchart. An explanation of how to read the table follows
with an example.

Cause Step Check Decision  Action
Line voltage 1 Is the correct voltage presentat  NO Advise the user that the
the outlet? correct line voltage is not
available at the outlet.
Power plug 2 Is the power cord securely NO Push the power plugs in
plugged into the printer and firmly.
the outlet?

e If you wish to know only the cause of a problem (the potentially
defective part), refer to the cause column. In the above table No
AC power, the cause is suspected to be the line voltage or the
power cord is unplugged.

« When you wish to know the check or action for a particular
problem, read the Check item next to the Step item number,
confirm the result as YES or NO, and execute the relative measure.
If your decision is not mentioned, proceed to the next Step and
check in the same manner.

Step Check Decision Action
Is the correct NO Advise the user that the correct
1 voltage present at line voltage is not available at the
the outlet? outlet.
power cord securel
2 plugged into the Push the power plugs in firmly.
printer and the
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Printer Driver Tester (PDT)

The printer driver tester can independently drive the printer to
check its operation.

Note: The PDT is available only in central locations and should not
be used for routine service calls.

Throughout this section procedures refer to using the printer driver
tester for troubleshooting various printer malfunctions. If the
printer driver tester is not available, these troubleshooting
procedures should be used as a guideline.

Equipped with the following seven modes, the tester also is used
when troubleshooting and replacing the DC controller PCB.

» SENSOR

» ACTUATOR

* READY CONTROL

e TEST PRINT

* PRINTER STATUS

« ADJUSTMENT

» DISCHARGE

* NIPWIDTH MEASUREMENT

Figure 6-2  Printer driver tester
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Operation panel

The tester operates in the following seven modes. For details, refer
to the printer driver tester manual.

1—SENSOR: Monitors the operation of each sensor.

2—ACTUATOR: Monitors and controls the operation of each
actuator.

3—READY CONTROL: Sets the printer in the Ready state even when
there is an error (READY INHIBIT mode).

Note: Since data for this mode would otherwise be retained, when
you are ready to quit the mode press the Clear button to clear the
data.

4—TEST PRINT. Executes each type of test print.

5—PRINTER STATUS: Monitors the condition of printer
malfunctions.

6—ADJUSTMENT: Used when replacing the DC controller PCB. In
this mode, the tester reads the various data written into the DC
controller PCB EEPROM, and writes those data into the new
DC controller PCB.

7—DISCHARGE: Normally, when a fixing Failure occurs, you must
turn the printer power OFF for at least 30 minutes to cancel the
failure state. This mode invalidates that requirement.

8—NIP WIDTH MEASUREMENT. Used when confirming the nip width
of the fixing unit.
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Printer Driver Tester

CLEAR RESET

Dooogo] L
i
|

4 5 6 7 ||READ WRITE
I .
2 3 FANCEL ENTER
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L CANON INC.

MADE IN JAPAN

1—Display unit: Shows the condition of each mode in 6-column LEDs.

2—LEDs: Show the condition of each mode by lighting or not lighting.

3—Mode select keys: Used to enter each mode.

4—Numeral keys: Used to input a numerical value in each mode.

5—Reset button

6—Clear button: Press the Reset and Clear buttons simultaneously to reset this tool.
7—Command keys: Used to input commands for each mode.

Figure 6-3  Printer driver tester operation panel

Measurement and adjustment
Mechanical system adjustments

To check fixing lower roller engagement (nip width)

Although the printer cannot adjust the fixing unit nip width, a
fixing malfunction may occur if the nip width is incorrect. Confirm
the nip width using the following procedures:

1. Prepare CLC-SK or DK/A4 print paper.

2. Output an all-black print using an EP-E cartridge, and take it
with you. (Use the printer driver tester to output the print.)

3. Set the all-black print in the manual feeding tray with the
black side down.
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4. Turn the printer power switch OFF, and connect the printer
driver tester to the printer.

5. While holding down the TEST PRINT key on the Density Control
Panel, turn the power switch ON.

6. Use the NIP WIDTH MEASUREMENT mode of the printer driver
tester to pick up print paper from the manual feeding tray. All-
black print paper will be picked up, temporarily stopped at the
fixing unit, and then delivered.

7. Turn the printer power switch OFF.

8. Measure the width of the toner luster section on the print
paper to confirm that it is within the range shown in the figure
below.

e Central section: 5.840.6mm

e Left/right sections: -0.2mm to +1mm central section width

297 mm

200 mm

Feed-out

direction
-

CLC-SK or DK/A4 all-black print

To replace the transfer sheet

1. Use alcohol to clean the surface where the two-sided tape was
applied, and then apply a new strip of two-sided tape.

II

MoE
%//,,D-// ) 7

Two-sided tape applied surface

/, 77

/1,,
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2. When mounting the transfer sheet, confirm that the holes at
the edge of the transfer sheet securely enter the three
designated projections of the gripper unit.

Designated projection

3. Take care so that the transfer sheet does not slack and float in
the center or at the edges.

Transfer sheet center

Transfer sheet edges

Electrical system adjustments

To replace the DC controller

Various data are written into the EEPROM on the DC controller
PCB. Thus, when replacing the DC controller PCB, read the data
written in it with the printer driver tester, and then write the data
into the new EEPROM on the DC controller PCB.

Use the ADJUSTMENT mode of the tester to write the data. It can be
used in Auto or Manual mode. In Auto mode, the data written in the
EEPROM are read collectively, simplifying the procedure for
writing the data into the new DC controller, while Manual mode
reads and writes the data individually.
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The Auto procedure is shown below. Refer to the printer driver tester
manual for the Manual procedure.

1.

After connecting the printer driver tester to the printer, turn
the printer power switch ON while holding down the TEST PRINT
key on the Density Control Panel.

Press the ADJUSTMENT key to select ADJUSTMENT mode.

Press the AUTO key to select AUTO mode. Press the READ key
and then the ENTER key. AAAA appears on the display unit if
the data are being read, and FFFF if they are not being read.

Connect the printer driver tester to the new DC controller after
it has been installed, and turn the printer power switch ON.

Press the ADJUSTMENT key to select ADJUSTMENT mode.

Press the AUTO key to select AUTO mode. Press the WRITE key
and then the ENTER key. AAAA will appear on the display unit if
the data are being written, and FFFF if they are not being
written.

To adjust leading edge registration

This adjustment can be performed by either the Density Control
Panel or the printer driver tester. The procedure using the printer
driver tester is described below. Refer to “Using the density control
panel” on page 2-1 for the procedure using the Density Control
Panel.

1.

After connecting the printer driver tester to the printer, turn
the printer power switch ON while holding down the TEST PRINT
key on the Density Control Panel.

Press the ADJUSTMENT key to select the ADJUSTMENT mode.

Press the MANUAL key to select the MANUAL mode. Then press
the keys in the following order:

WRITE key
Input AA01 using the NUMERAL keys
BIT key

Input the adjustment numerical value using the NUMERAL
keys. 67-93 (6.7mm-9.3mm)

ENTER key

AAAA will appear on the display unit if the data is being
written, and FFFF if the data is not being written.

If you strike a key by mistake, press the CANCEL key.
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To adjust manual feeding tray side registration

This adjustment can be performed using either the Density Control
Panel or the printer driver tester.

The procedure for using the printer driver tester is described below.
Refer to “Using the density control panel” on page 2-1 for the
procedure using the Density Control Panel.

1. After connecting the printer driver tester to the printer, turn
the printer power switch ON while holding down the TEST PRINT
key on the Density Control Panel.

2. Press the ADJUSTMENT key to select the ADJUSTMENT mode.

3. Press the MANUAL key to select the MANUAL mode. Then input
keys in the following order:

e WRITE key
e Input AA02 by the NUMERAL Keys.
e BIT key

* Input the adjustment numerical value by the NUMERAL keys.
05-35 (0.5mm-3.5mm)
* ENTER key

AAAA will appear on the display unit if the data are being
written, and FFFF if they are not being written.

If you strike a key by mistake, press the CANCEL key.

To adjust cassette side registration

This adjustment can be performed by using either the Density
Control Panel or the printer driver tester.

The procedure using the printer driver tester is described below.
Refer to “Using the density control panel” on page 2-1 for the
procedure using the Density Control Panel.

1. After connecting the printer driver tester to the printer, turn
the printer power switch ON while holding down the TEST PRINT
key on the Density Control Panel.

2. Press the ADJUSTMENT key to select the ADJUSTMENT mode.

3. Press the MANUAL key to select the MANUAL mode. Then input

keys in the following order:

*  WRITE key
* Input AA03 by the NUMERAL Kkeys.
e BIT key
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e Input the adjustment numerical value by the NUMERAL
keys. 05-35 (0.5mm-3.5mm)

« ENTER key

* AAAA will appear on the display panel if the data are being
written, and FFFF if they are not being written.

If you strike a key by mistake, press CANCEL key.

To adjust paper-feeder cassette side registration

It is necessary to adjust the side registration when the paper feeder is
mounted. After mounting it, use the side registration adjustment
switch to adjust the side registration. Adjust according to the
following procedure so that when you output a test print the side
registration will be 2mm.

1.
2.
3.

Mount the paper feeder to the printer.
Set print paper in the paper feeder cassette.

After the printer is turned ON and enters the Ready state,
switch the pick-up slot to the paper feeder.

Make an all-black test print.

Measure the span (‘a’ in the figure below) between the left
edge of the paper and the printed pattern.

Adjust the side registration adjustment switch so that the
value measured in Step 5 is 2.0mm.

Graduated on a scale from 0 to 9, the switch is set at 5 when
shipped from the factory. Increase the scale by 1 and the side
registration value will increase by about 0.4mm (10 dots).
Likewise, the side registration value will decrease by 0.4mm if
you decrease the scale by 1.

For example, if the value measured in Step 5 is 2.8mm, the
difference is 0.8mm, and the switch should be turned from 5 to
3. Thus, the side registration value will decrease by 0.8mm to
become 2.0mm.
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7. Make another test print to confirm the side registration is
2mm.

If the adjusted value is not about 2mm, execute steps 4-7 over
again.

Paper leading edge

|

— +

<::1_34»

CCW (+) SW301  cw()

Image Defects

Test patterns

This printer has six types of test patterns that can be used in
diagnosing image abnormalities.

e Grid test pattern
The grid test pattern largely can confirm skewing.

e Vertical lines/horizontal lines/solid color/solid white test pattern
These test patterns largely can diagnose image abnormalities.
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» Gradation test print

The Gradation test pattern can confirm gray balance, tone,
fogging, etc.
Note: A test page can also be printed from the Control Panel on the
front of the printer. See “Test patterns” on page 2-3.

When an image defect appears, you can identify the problem by
making a test pattern. The test pattern can be performed using
either the Density Control Panel or the printer driver tester.

The procedures for using the printer driver tester are described
below. Refer to “Test patterns” on page 2-3 for the procedures using
the Density Control Panel.

Use the printer driver tester TEST PRINT mode to make a test pattern.
This function can be used in either Auto mode or Manual mode. For
Auto mode, after pressing the TEST PRINT key, press the AUTO
key and then the ENTER key to make a test pattern. This test
pattern will be executed in Full color, Gradation pattern, Paper size
A4 or letter, and 1-page print.

Note: You can put either A4 or letter size print paper in the cassette.
If you enter a code by mistake, press the CANCEL key to clear it. If
due to some irregularity you cannot select this mode or cannot
operate in it, or if print paper other than A4 or letter size is used,
FFFF will be displayed.

For Manual mode, press the TEST PRINT key and then the
MANUAL key. Next, input codes in order, and then press the
ENTER key to make a test print.

For example, input the following codes in order for Black mono-
color, Solid color, Paper size A4, 1-page print, and Manual feeding
tray.
A5 AND B 3 AND C 1 AND D 2 AND E 2 ENTER
Note: Color mode can be selected only when the video controller is
not installed. If due to some irregularity you cannot select this mode
or operate in it, FFFF will be displayed.
e Color mode selection:

Full color (Default) Al

Yellow mono-color A2

Magenta mono-color A3

Cyan mono-color A4

Black mono-color A5
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» Test pattern selection:
Vertical lines B1
Horizontal lines B2
Solid color B3
Solid white B4
Gradation B5
Grid B6

e Paper size selection:
A4 C1l
B5 C2
Letter C3
Legal C4

e Print form:
Consecutive print D1
1-page print D2

e Pick-up selection:
Cassette E1
Manual feeding tray E2
Paper feeder E3

Notes:

e Press the CANCEL key when you want to stop continuous
printing, or to clear a code you have input by mistake.

» When cassette or paper feed is specified, the paper size is
determined automatically.

e When manual feed is specified, be sure to specify the paper size.
If the size is not specified and print paper smaller than A4 is
picked up, there is a risk of soiling the transfer drum. Once it is
dirty, open and close the front door to automatically clean it
with the cleaning brush.
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Troubleshooting image defects

The tables in this section help you troubleshoot the following image

defects:

Light

(Table 6-4 on page 6-25)
Dark

(Table 6-5 on page 6-26)
Completely blank

(Table 6-6 on page 6-27)
All black

(Table 6-7 on page 6-28)
Dirt on back of paper
(Table 6-8 on page 6-29)
Dirty

(Table 6-9 on page 6-30)

Vertical lines .
(Table 6-10 on page 6-31)

White vertical lines .
(Table 6-11 on page 6-32)
White horizontal lines .
(Table 6-12 on page 6-33)
Blank spots .
(Table 6-13 on page 6-34)
Poor fixing

(Table 6-14 on page 6-34)

Distortion
(Table 6-15 on page 6-35)

BD failure
(Table 6-15 on page 6-35)

Color aberration

(Table 6-16 on page 6-35)
Streaking

(Table 6-17 on page 6-36)

Toner scatter
(Table 6-18 on page 6-37)

Table 6-4 Image defect—light
Cause Step Check Decision  Action
1 Does it improve when you YES Use the printer driver
adjust the image density? tester or the Density
Control Panel to adjust
the density.
Density sensor unit 2 Is the lens of the density sensor ~ YES Clean it with the
unit soiled? designated brush.
Lack of toner 3 Does it improve when you YES Replace the cartridge.
replace the toner cartridge?
4 Open the front cover during YES Proceed to Step 8.
printing. Is the toner image on
the photosensitive drum surface
being sufficiently transferred?
Paper 5 Does the print image darken YES Replace the paper and
when you use new print paper? advise the user on paper
storage.
Poor contact High-voltage 6 Is the continuity good between NO Clean the high-voltage

cable Resistor

the transfer drum-use contact
and the high-voltage PCB?

contact and ensure the
continuity. Or replace the
defective part.
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Table 6-4 Image defect—Ilight (continued)

Cause Step Check Decision  Action

Transfer sheet 7 Does the print image darken YES Replace the transfer sheet.
when you replace the transfer
sheet?

Poor contact 8 After cleaning the developing YES Clean the contacts and
bias-use contact and the toner ensure their connections.
cartridge contact, does the
image density improve when
you print a test pattern?

High-voltage power supply NO Replace and check in the

PCB following order:

Mechanical controller PCB < High-voltage power

supply PCB

¢ Mechanical controller
PCB

Table 6-5 Image defect—dark
Cause Step Check Decision  Action
1 Does it improve when you YES Operate the external
adjust the image density? device or Density Control

Panel to adjust the density.

Density sensor unit 2 Is the lens of the density sensor ~ YES Clean it with the
unit dirty? designated brush.

Poor contact 3 After cleaning the drum YES Clean the contacts and
grounding use contact and the ensure their connections.
cartridge contact, does the
image density improve when
you print a test pattern?

Poor contact 4 After cleaning the primary YES Clean the contacts and
charging voltage-use contact ensure their connections.
and the drum cartridge contact,
does the image density improve
when you print a test pattern?

High voltage power supply NO Replace and check in the

PCB (Primary charging
voltage)

Mechanical controller PCB

following order:

» High-voltage power
supply PCB

e Mechanical controller
PCB
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Table 6-6 Image defect—completely blank pages

Cause Step Check Decision  Action
Front door back panel 1 Is there damage on the laser YES Replace the front door
beam shutter open-close boss of back panel.
the front door back panel?
Laser beam shutter 2 Does the laser beam shutter NO Replace the damaged
Shutter arm open completely when you part.
press the shutter arm?
Poor contact 3 After cleaning the developing YES Clean the contacts and
bias-use contact and the toner ensure their connections.

cartridge contact, does the
image density improve when
you print a test pattern?

Poor contact 4 Are the developing bias contact NO Clean the contacts and
plate and the developing bias- ensure their connections.
use contact firmly connected?

High-voltage power supply 5 Is there continuity between the  YES Replace and check in the

PCB (Developing bias) developing bias contact plate following order:

Mechanical controller PCB and the high-voltage power .

e High-voltage power
supply PCB?
supply PCB
e Mechanical controller
PCB
High-voltage cable/Resistor NO Replace the defective part.
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Table 6-7 Image defect—all black

Cause Step Check Decision Action

Drum cartridge 1 Does it improve when you YES Replace the cartridge.
replace the drum cartridge?

Poor contact 2 After cleaning the primary YES Clean the contacts and
charging voltage contact spring ensure their connections.

and the drum cartridge contact,
does it improve when you print
a test pattern?

Poor contact 3 Are the primary charging- NO Clean the contacts and
voltage contact plate and the ensure their connections.
primary charging-voltage
contact spring firmly

connected?
High-voltage power supply 4 Is there continuity between the  YES Replace and check in the
PCB (Primary charging primary charging-voltage following order:
voltage) Mechanical controller contact plate and the high- .
PCB voltage power supply PCB? * High-voltage power
' supply PCB
¢ Mechanical
controller PCB
High-voltage cable/Resistor NO Replace the defective
part.
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Cause Step Check Decision Action
Fixing lower roller 1 Is the back of the paper YES Refer to Table 6-19 on
o o ) o
Attraction roller periodically soiled? page 6-37to pmpomt_the
dirty roller and clean it.
Discharge roller Replace it if you cannot
Cleaning brush clean it
Poor attraction 2 Is recommended paper being NO Advise the user to use
?
Poor discharge used? recommended paper (see
user guide).
3 Is the attraction roller or the  YES Replace the deformed
discharge roller deformed or roller.
dirty?
4 Is the high-voltage contact of  YES Clean the contact.
the attraction roller or the Replace it if it cannot be
discharge roller dirty or burnt? cleaned.
5 Is the spring pressing the YES Replace the stretched
attraction roller or the spring.
discharge roller against the
transfer drum stretched?
Feed guide 6 Use the printer driver testerto  YES Clean the feed guide or
. . rotate the cleaning brush the fixing entrance guide.
Fixing entrance guide -
motor. Does it rotate?
Cleaning brush motor 7 Are the connections of YES Replace and check as
cleaning brush motor follows:
connector J55 and mechanical .
¢ Cleaning brush motor
controller PCB connector -
12014 good? e Mechanical controller
' PCB
Poor connection NO Reconnect it.
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Table 6-9 Image defects—dirty

Cause Decision Step Check Action

Cleaning belt 1 Is the cleaning belt being NO Check the fixing
wound correctly? cleaner unit.

Fixing upper roller 2 Does dirt appear periodically?  YES Refer to Table 6-19 on

page 6-37 to pinpoint
the soiled roller and
Toner cartridge clean it. Replace it if you
cannot clean it.

Drum cartridge

Attraction roller

Poor attraction 3 Is recommended paper being NO Advise the user to use
o
Poor discharge used? recommend_ed paper
(see user guide).
4 Is the attraction roller or the YES Replace the concerned
discharge roller deformed or roller.
dirty?
5 Is the high-voltage contact of YES Clean the contact.
the attraction roller or the Replace it if it cannot be
discharge roller dirty or burnt? cleaned.
6 Is the spring pressing the YES Replace the concerned
attraction roller or the spring.

discharge roller against the
transfer drum stretched?

Paper 7 Is dirty paper being used? YES Replace it with new
paper.

Feed guide NO Clean the feed guide or
the fixing entrance

Fixing entrance guide quide.
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Table 6-10 Image defects—vertical lines

Cause Step Check Decision  Action
Toner cartridge 1 In which colors do the vertical ~ YES Replace the cartridges of
lines appear? the colors that are
appearing.
Separation corona wire 2 Does it improve when you YES Clean it.
clean the separation corona
wire?
Drum cartridge 3 Remove the drum cartridge. Is  YES Replace the drum
the circumference of the cartridge.
photosensitive drum flawed?
Fixing unit 4 Is toner collected near the YES Replace the fixing
fixing entrance guide? entrance guide.
5 Is the circumference of the YES After eliminating the
fixing upper roller flawed cause of the flaw, replace
the roller.
6 Is the cleaning belt winding YES Replace the defective
mechanism operating part.
abnormally?
NO Check whether the oil
applying mechanism is
abnormal.
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Table 6-11 Image defects—white vertical line

Cause Step Check Decision  Action
Toner cartridge 1 Does a white vertical line NO Remove the cartridge of
appear for all colors? the color for which it

appears from the
printer. Shake the
cartridge as shown in
Chapter 4, and put it
back in the printer.

Replace the cartridge if
the line reappears.

Separation corona wire 2 Does it improve when you YES Clean it.
clean the separation corona
wire?

Drum cartridge 3 Remove the drum cartridge. Is  YES Replace the drum
the circumference of the cartridge.
photosensitive drum flawed?

Fixing unit 4 Is the fixing entrance guide YES Clean the guide.
dirty?

5 Is the circumference of the YES After eliminating the
fixing upper roller flawed, cause of the flaw, replace
dented, etc.? the roller.

6 Is the cleaning belt winding YES Replace the defective
mechanism operating part.
abnormally?

7 Is the oil applying mechanism  YES Replace the defective
abnormal? part.

Mirror 8 Is there dirt, paper dust, etc. on  YES Replace the
the mirror in the laser/scanner laser/scanner unit.
unit?

Foreign matter 9 Is foreign matter such as hair YES Remove the foreign
attached to the printer laser matter.

emission hole or the cartridge
laser incidence hole?

NO Check whether parts are
making contact while
the print paper is
winding on the transfer
drum.
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Table 6-11 Image defects—white vertical line (continued)
Cause Step Check Decision  Action
System software corruption 7 Does it improve when you YES Reinstall system

reinstall system software? software.

SIMMs on video controller 8 Are SIMMs seated properly on  NO Check each SIMM and
PCB the board? make sure it is properly
seated on the board.

Are any SIMM s faulty? YES Run the video controller
diagnostics to determine
if any SIMMs are bad.
Replace bad SIMMs.

Table 6-12  Image defects—white horizontal line

Cause Step Check Decision Action

Fixing upper roller 1 Refer to Table 6-19 on

Drum cartridge page 6-37 to replace the
fixing upper roller, the

Toner cartridge drum cartridge or the
toner cartridge.

System software corruption 7 Does it improve when you YES Reinstall system software.

reinstall system software?

SIMMs on video controller 8 Are SIMMs seated properly NO Check each SIMM and

PCB on the board? make sure it is properly
seated on the board.

9 Are any SIMM s faulty? YES Run the video controller

diagnostics to determine
if any SIMM s are bad.
Replace bad SIMM:s.
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Cause Step Check Decision Action
Paper 1 Is recommended paper being NO Print with recommended
used? paper. If the outcome is
good, ask the user to use
recommended paper
(see user guide).

2 Is the paper damp? YES Replace the paper. Ask
the user to wrap the
paper in wrapping paper
to prevent moistening.

Toner cartridge 3 Does it appear for a specific YES Replace the toner
color only? cartridge of the color for
which it appears.
Transfer sheet 4 Are dirt, deformations, etc. YES Replace the transfer
visible on the transfer sheet? sheet.
Drum cartridge NO Replace the drum
cartridge.
Table 6-14  Image defect—poor fixing
Cause Step Check Decision  Action
Fixing upper roller/Fixing 1 Does the poor fixing appear YES Check for flaws on the
lower roller vertically and in a line? upper and lower rollers.
Fixing upper roller 2 Is the fixing lower roller dirty? ~ YES Clean the roller. Replace
it if you cannot clean it.
Oil applying unit 3 Is oil uniformly applied to the  NO Check the operation of
fixing upper roller? the oil applying unit.
Paper 4 Is the fixing nip width within YES Print with recommended
the standard? paper. If the outcome is
good, ask the user to use
recommended paper.
Fixing unit 4 NO Replace the fixing unit.
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Table 6-15 Image defect—distortion/board failure

Cause Step Check Decision  Action

Poor connection 1 Is the connection good between  YES Reconnect them.
DC controller PCB connector
J208 and connectors J102,
J110 and J111?

Poor connection 2 Is the connection good between NO Reconnect them.
laser/scanner unit connectors
J401, J402, J451 and J701?

Laser/scanner unit YES Replace and check in the

DC controller PCB following order:
e Laser/scanner unit
e DC controller PCB

Table 6-16 Image defects—color aberration

Cause Step Check Decision  Action
Gripper 1 Is the transfer drum gripper YES Replace the damaged
. . damaged? part.
Gripper spring
Or is the gripper spring
deformed?
Transfer sheet 2 Is the transfer sheet gouged or  YES Replace the transfer
torn off? sheet.
Gear 3 Is the photosensitive drum gear  YES Replace the gear.
or the transfer drum gear worn
or loose?
Transfer drum NO Check for

nonuniformity or
chattering of the
transfer drum rotation.
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Table 6-17  Image defects—streaking

Cause Step Check Decision  Action
1 Did the same type of image YES Use the printer driver
appear again even after tester to change the
correcting it the previous time separation environment
by performing the following control zone value.
steps? Refer to the printer

driver tester manual for
details on the alteration
method.

Paper 2 Is the paper damp? YES Replace the paper. Ask
the user to wrap the
paper in wrapping paper
to prevent moistening.

Separation voltage 3 Does it improve when you YES Finished.
forcibly turn OFF the
separation voltage from the
Density Control Panel?

Paper 4 Wias toner scattered on the YES Replace the paper with
print image after performing new one.
Step 3?

Separation charging unit NO Replace and check as

- . follows:
Fixing unit
e Separation charging
unit
e Fixing unit
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Table 6-18 Image defects—toner scatter

Cause Step Check Decision  Action
1 Did the same type of image YES Use the printer driver
appear again even after tester to change the
correcting it the previous time separation environment
by performing the following control zone value.
steps? Refer to the printer

driver tester manual for
details on the alteration

method.
Paper 2 Is recommended paper being YES Print with recommended
used? paper. If the outcome is

good, ask the user to use
recommended paper
(see user guide).

Separation voltage 3 Does it improve when you YES Finished.
forcibly turn ON the
separation voltage from the
Density Control Panel?

Paper 4 Wias streaking on the print YES Replace the paper with
image even after performing new one.
Step 3?
Separation charging unit NO Replace and check as
- . follows:
Fixing unit
e Separation charging
unit
 Fixing unit
Table 6-19 Periods of appearance of dirt, blank spots on images
Problem
Period on Dirt on
Diameter image back of
Possible location (mm) (mm) Dirt Blank spot  paper Poor fixing
Fixing upper roller 40 About 134 X X
Fixing lower roller 40 About 134 X X
Photosensitive drum 41 About 129 X
Developing cylinder 16 About50 X X
Primary charging roller 12 About38 X X
Attraction roller 16 About50 X X
Discharge roller 16 About 50 X
Cleaning brush 30 About 94 X
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Troubleshooting malfunctions

Prepare the printer driver tester (if available) for executing the
troubleshooting malfunctions described in this section.

Note: The printer driver tester is available from a central location
and is not available for routine service procedures.

The PRINTER STATUS mode of the tester monitors the condition of
printer malfunctions.

When the printer enters a malfunction condition, connect the tester
to the printer and press the PRINTER STATUS key to select the
PRINTER STATUS mode and display the details of the failure in code.
Perform the recommended service that corresponds to the displayed
code. If due to some irregularity you cannot select this mode, FFFF
will appear on the display unit.

Furthermore, use the SENSOR mode to monitor the operations of
each sensor, and the ACTUATOR mode for operation and monitoring
of each actuator.

When executing the recommended service procedures described in
this section, be sure to pay close attention to the following points:

« When measuring the voltage at the specified terminal of a
connector, definitely check whether the connector is causing a
faulty connection.

* When you replace the DC controller PCB, use the printer driver
tester to read the various data written into the EEPROM and
then write the data into the EEPROM of the new DC
controller.

Note: The error codes listed in the table correspond to the error
code displayed on the printer driver tester.
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6: Troubleshooting

Table 6-20 E001/E005 Fixing failure (Abnormal warm-up/Temperature low)

Cause Step Check Decision Action

Poor connection 1 Are DC controller PCB NO Reconnect them.
connector J112 and mechanical
controller PCB connector
J2007 connections good?

Thermistor wire break 2 Turn the power switch OFF, NO Check the wiring
remove the fixing unit, and between DC controller
measure the resistance between connector J112 and the
fixing unit connectors J21-5 thermistor, and if it is
and J21-6. Is it between 180kQ normal replace the
and 280kQ (normal thermistor.
temperature)?

Fixing upper heater 3 Is there continuity between NO Check the continuity of

. fixing unit connectors J21-1 each the fixing upper

Thermoswitch and J21-2 when the fixing unit heater and the
is removed? thermoswitch, and

replace defective parts.

Fixing lower heater 4 Is there continuity between NO Check the continuity of

Thermoswitch fixing unit connectors J21-3 the fixing lower heater
and J21-4 when the fixing unit and the thermoswitch,
is removed? and replace defective

parts.

Thermistor mounting 5 Is the thermistor uniformly NO Remount it.
connected to the fixing lower
roller?

Thermistor dirty 6 Is the thermistor surface YES Clean it.
contacting the fixing roller
dirty?

Power supply unit 7 Does it improve when you YES Replace the power
replace the power supply unit? supply unit.

DC controller PCB NO Replace and check as

Mechanical controller PCB

follows:

e DC controller PCB
* Mechanical
controller PCB
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Table 6-21  E002 Fixing failure (Temperature high)

Cause Step Check Decision  Action

Thermistor short 1 Turn the power switch OFF, YES Check the wiring
and remove the fixing unit. between DC controller
Measure the resistance between PCB connector J112 and

fixing unit connectors J21-5
and J21-6. Is it 1kQ or less?

the thermistor. If it is
normal, replace the
thermistor.

DC controller PCB NO

Mechanical controller PCB

Replace and check as
follows:

* DC controller PCB
* Mechanical
controller PCB

Table 6-22 E003 Fixing failure

Cause Step Check Decision Action

1 Use the DISCHARGE mode of the printer driver tester to

release the error memory flag.

Next, use the PRINTER STATUS mode to monitor the failure
status, and troubleshoot in correspondence with the failure

code.
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6: Troubleshooting

Table 6-23 E004 Fixing failure (Heater wire breakage)

Cause Step Check Decision Action
Fixing upper heater 1 Turn the power switch OFF, NO Check the continuity of
Thermoswitch and remove the fixing unit. Is the fixing upper heater
there continuity between fixing and the thermoswitch,
unit connectors J21-1 and and replace defective
J21-2? parts.
Fixing lower heater 2 Is there continuity between NO Check the continuity of
Thermoswitch fixing unit connectors J21-3 the fixing lower heater
and J21-4 when the fixing unit and the thermoswitch,
is removed? and replace defective
parts.
Power supply unit 3 Does it improve when you YES Replace the power
replace the power supply unit? supply unit.
DC controller PCB NO Replace and check as
Mechanical controller PCB follows:
e DC controller PCB
¢ Mechanical
controller PCB
Table 6-24 E006 Oil overflow failure
Cause Step Check Decision  Action
Poor connection 1 Are oil overflow sensor NO Reconnect them.
connector J29, fixing unit
connector J21 and mechanical
controller PCB connector
J2009 connections good?
Fixing unit oil supply route 2 Is trash stopping up the hose YES Remove the trash or
between the oil catch tray and replace the parts.
the oil pump?
Fixing unit 3 Does it improve when you YES Replace the fixing unit.
replace the fixing unit?
Mechanical controller PCB NO Replace and check as

DC controller PCB

follows:

* Mechanical
controller PCB
* DC controller PCB
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6: Troubleshooting

Table 6-25 E007/E008 Fixing unit motor failure

Cause

Step

Check

Decision

Action

Poor connection

1

Are mechanical controller PCB
connector J2013 and fixing
unit motor connector J58
connections good?

NO

Reconnect them.

Door switch

Disconnect connector J7 from
the power supply unit. When
you turn the door switch
(SW2) ON, is there continuity
between connectors J7-1
(+24VB) and J7-2 (+24VA)?

NO

Replace the door switch.

Fixing unit motor

Mechanical controller PCB

About one minute after turning
the power switch ON, does the
voltage between mechanical
controller PCB connectors
J2013-3 (/MON) and J2013-4
(GND) change from about
5VDC to 0V?

YES

Replace the main motor.

NO

Replace the mechanical
controller PCB.
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Table 6-26 E010 Drum motor failure

Cause Step Check Decision  Action
Poor connection 1 Is the mechanical controller NO Reconnect it.
PCB connector J2015
connection good?
Door switch 2 Disconnect connector J7 from  NO Replace the door switch.

the power supply unit. When
you turn the door switch
(SW2) ON, is there continuity
between connectors J7-1
(+24VB) and J7-2 (+24VA)?

Drum motor 3 Use the printer driver testerto  NO Replace and check as
Mechanical controller PCB rotate the drum motor. Does it follows:
rotate?
e Drum motor
¢ Mechanical
controller PCB
Transfer drum top sensor 4 Is the transfer drum top sensor ~ YES Replace and check as
DC controller PCB cgggsctor J43 connection follows:
good: e Transfer drum top
sensor
* DC controller PCB
Poor connection NO Reconnect it.
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Table 6-27 E020 Rotary rotation failure

6: Troubleshooting

Cause Step Check Decision  Action
1 Does the developing rotary YES See check from Step 5.
rotate?
Poor connection 2 Is the mechanical controller NO Reconnect it.
PCB connector J2016
connection good?
Door switch 3 Disconnect connector J7 from  NO Replace the door switch.
the power supply unit. When
you turn the door switch
(SW2) ON, is there continuity
between connectors J7-1
(+24VB) and J7-2 (+24VA)?
Developing rotary brake 4 Use the printer driver tester to  YES Replace and check as
clutch rotate the developing unit follows:
i Vi
Developing unit drive clutch motor. Does it rotate? « Developing rotary
Mechanical controller PCB brake CIL.'tCh I
e Developing unitdrive
clutch
¢ Mechanical
controller PCB
Developing unit motor NO Replace and check as
Mechanical controller PCB follows:
e Developing unit
motor
e Mechanical
controller PCB
Developing rotary position 5 Are the mechanical controller YES Clean the sensor. If it is
sensor PCB connector J2006 and not possible to clean it,
Mechanical controller PCB developing rotary position replace .and check as
sensor connector J60 follows:
i Vi
connections good? - Developing rotary
position sensor
e Mechanical
controller PCB
Poor connection NO Reconnect them.
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6: Troubleshooting

Table 6-28 E021 Toner cartridge engagement/separation failure

Cause Step

Check Decision

Action

Poor connection 1

Is the mechanical controller NO
PCB connector J2016
connection good?

Reconnect it.

Door switch 2

Disconnect connector J7 from  NO
the power supply unit. When

you turn the door switch

(SW2) ON, is there continuity
between connectors J7-1

(+24VB) and J7-2 (+24VA)?

Replace the door switch.

Developing unit motor 3

Mechanical controller PCB

Use the printer driver testerto  NO
engage to the developing unit.

Does the developing unit

motor rotate?

Replace and check as
follows:

¢ Developing unit
motor

e Mechanical
controller PCB

Developing rotary position 4
sensor

Toner cartridge position
sensor

Mechanical controller PCB

Are connections between the YES
mechanical controller PCB

connector J2006, toner

cartridge position sensor

connector J59 and the

developing rotary position

sensor J60 good?

Replace and check as
follows:

« Toner cartridge
position sensor

« Developing rotary
position sensor

¢ Mechanical
controller PCB

Poor connection NO Reconnect them.
Table 6-29 E110 BD failure
Cause Step Check Decision Action
Laser/scanner unit 1 Are the DC controller YES Replace and check as
DC controller PCB connectors J1_02, J110 and follows:
J111 connections good? .
e Laser/scanner unit
Are the laser driver PCB e DC controller PCB
connectors J401 and J402
connections good?
Is the BD PCB connector J451
connection good?
Poor connection NO Reconnect them.
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Table 6-30 E111 Laser failure

6: Troubleshooting

Cause Step

Check Decision

Action

Laser/scanner unit 1

DC controller PCB

Are the DC controller PCB YES
connectors J110 and J111
connections good?

Are the laser driver PCB
connectors J401 and J402
connections good?

Replace and check as
follows:

e Laser/scanner unit
* DC controller PCB

Poor connection NO Reconnect them.
Table 6-31 E112/E113 Scanner motor failure

Cause Step Check Decision  Action

Poor connection 1 Is the DC controller PCB NO Reconnect it.
connector J102 connection
good?

Power supply unit 2 Are there about 24VDC NO Check whether
between DC controller PCB +24VDC is being
connectors J102-10 (24VB) supplied between DC
and J102-5 (GND)? controller PCB

connectors J101-4
(24VvB) and J101-3
(GND).

If it is not, replace the
power supply unit.

Laser/scanner unit 3 Print a test pattern. YES Replace the
Does the voltage between DC laser/scanner unit.
controller PCB connectors
J102-8 (/SCNON) and J102-7
(GND) change from about
5VDC to 0V?

DC controller PCB NO Replace the DC

controller PCB.
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Table 6-32 E190 DC controller failure (EEPROM abnormal)

Cause Step Check Decision ~ Action

DC controller PCB 1 Replace the DC
controller PCB.

Table 6-33 E191 DC controller failure (5V/24V)

Cause Step Check Decision  Action
Power supply unit 1 Are the DC controller PCB YES Replace and check as
connector J101 and power follows:

DC controller PCB .
supply unit connector J4

connections good? * Power supply unit

e DC controller PCB

Poor connection NO Reconnect them.

Table 6-34 E192 DC controller failure (IC abnormal)

Cause Step Check Decision  Action

DC controller PCB 1 Replace the DC
controller PCB.

Table 6-35 E193 Temperature/humidity sensor PCB failure

Cause Step Check Decision  Action
Temperature/humidity sensor 1 Are the temperature/humidity ~ YES Replace and check as
unit sensor unit connector J73, follows:
Mechanical controller PCB connector J15, and mechanical e Temperature/humidity
controller PCB connector sensor unit

DC controller PCB J2005 connections good? )

e Mechanical controller

PCB

e DC controller PCB

Poor connection NO Reconnect them.
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Table 6-36 E194 Density sensor failure

6: Troubleshooting

Cause Step Check Decision ~ Action
Density sensor unit 1 Are the density sensor unit YES Replace and check as
DC controller PCB connector J501 and DC follows:
controller PCB connector J103 . .
connections good? * Density sensor unit
' » DC controller PCB
Poor connection NO Reconnect them.
Table 6-37 E700 Internal communication failure
Cause Step Check Decision  Action
DC controller PCB 1 Are the DC controller PCB YES Replace and check as
Mechanical controller PCB connector J112 and mechanical follows:
controller PCB connector .
J2007 connections good? * Mechanical
' controller PCB
e DC controller PCB
Poor connection NO Reconnect them.
Table 6-38 E702 Pick-up communication failure
Cause Step Check Decision  Action
Pick-up PCB 1 Are the mechanical controller ~ YES Replace and check as
Mechanical controller PCB PCB connector J200_2, transit follows:
connector J13, transit .
. * Pick-up PCB
connector J31, and pick-up .
¢ Mechanical
PCB connector J301
. controller PCB
connections good?
Poor connection NO Reconnect them.
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Table 6-39 E703 Paper feeder communication failure

Cause Step Check Decision ~ Action
Paper feeder driver PCB 1 Are the mechanical controller ~ YES Replace and check as
PCB connector J2003, transit follows:

Mechanical controller PCB connectors J16/J357 and paper

feeder driver PCB connector = Paper feeder driver

. PCB
?
J351 connections good: « Mechanical
controller PCB
Poor connection NO Reconnect them.
Table 6-40 E704/E705/E706/E707 Printer driver tester communication failure

Cause Step Check Decision  Action
Printer driver tester 1 Are the printer driver tester YES Replace and check as

connector J109 and DC follows:

DC controller PCB controller PCB connector J109

connections good? e Printer driver tester

e DC controller PCB

Poor connection NO Reconnect them.

Table 6-41 E800 Controller fan failure

Cause Step Check Decision  Action
Poor connection 1 Is the mechanical controller NO Reconnect it.
PCB connector J2010
connection good?
Controller fan 2 Disconnect mechanical YES Replace the controller
controller PCB connector fan.
J2010,

Immediately after turning the
power switch ON, does the
voltage between mechanical
controller PCB connectors
J2010-3 (FAND3) and J2010-
1 (GND) change from QV to
about 22VDC?

Mechanical controller PCB NO Replace the mechanical
controller PCB.
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Table 6-42 E801 Fixing fan failure

6: Troubleshooting

Cause Step

Check Decision

Action

Poor connection 1

Is the mechanical controller NO
PCB connector J2012

connection good?

Reconnect it.

Fixing unit fan 2

Mechanical controller PCB

Disconnect mechanical YES
controller PCB connector

J2012.

Immediately after turning the
power switch ON, does the
voltage between mechanical
controller PCB connectors
J2012-3 (FAND1) and J2012-
1 (GND) change from QV to
about 24VDC?

Replace the fixing unit
fan.

NO

Replace the mechanical
controller PCB.

Table 6-43 E802 Electrical unit fan failure

Cause Step

Check Decision

Action

Poor connection 1

Is the mechanical controller NO
PCB connector J2019

connection good?

Reconnect it.

Electrical unit fan 2

Mechanical controller PCB

Disconnect mechanical YES
controller PCB connector

J2019.

Immediately after turning the
power switch ON, does the
voltage between mechanical
controller PCB connectors
J2019-3 (FAND2) and J2019-
1 (GND) change from OV to
about 24vVDC?

Replace the electrical
unit fan.

NO

Replace the mechanical
controller PCB.
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Table 6-44 E803 Power supply failure

6: Troubleshooting

Cause Step Check Decision ~ Action
Wrong fixing unit installed 1 Turn the power switch OFF, NO Replace the fixing unit
and remove the fixing unit. Do so that it corresponds to
the power supply rated voltage the power supply rated
and fixing unit rated voltage voltage.
correspond?
Fixing upper heater 2 Is there continuity between NO Check the continuity of
Thermoswitch fixing unit connectors J21-1 each the fixing upper
and J21-2 when the fixing unit heater and the
is removed? thermoswitch, and
replace defective parts.
Fixing lower heater 3 Is there continuity between NO Check the continuity of
Thermoswitch fixing unit connectors J21-3 each the fixing lower
and J21-4 when the fixing unit heater and the
is removed? thermoswitch, and
replace defective parts.
Power supply unit 4 Does it improve when you YES Replace the power
replace the power supply unit? supply unit.
DC controller PCB NO Replace and check as

Mechanical controller PCB

follows:

* DC controller PCB
* Mechanical
controller PCB
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Table 6-45 E900 Paper feeder 24V failure

6: Troubleshooting

Cause Step Check Decision  Action

Power plug misconnection 1 Is the power plug from the wall ~ YES Correctly re-connect.
socket connected directly to the
printer even though the paper
feeder is installed?

Poor connection 2 Are the paper feeder driver NO Reconnect them.
PCB connector J355 and
power supply unit connector
J361 connections good?

Power supply unit 3 Does it improve when you YES Replace the power
replace the paper feeder power supply unit.
supply unit?

Paper feeder driver PCB NO Replace and check as

Mechanical controller PCB
DC controller PCB

follows:

 Paper feeder driver
PCB

* Mechanical
controller PCB

e DC controller PCB
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Table 6-46 No AC power

6: Troubleshooting

Cause Step Check Decision  Action
Power supply voltage 1 Is rated voltage supplied at the  NO Inform the user that
outlet? rated voltage is not
supplied at the outlet.
Power cord unplugged 2 Is the power cord firmly NO Replug it.
plugged into the printer, the
paper feeder and the outlet?

Circuit breaker 3 Is the circuit breaker OFF? YES According to the note
below, press the button
of the circuit breaker to
turn it ON. If the circuit
breaker turns OFF again
immediately after
turning the power switch
ON, check whether the
AC power supply line is
shorted.

Wiring 4 Unplug the power cord. YES Check the AC line

Power supply unit

When you place the lead rod
between the power switch
terminals, does it measure 0Q
while the switch is ON and «Q
while it is OFF?

wiring.

NO

Replace the power
supply unit.

Note: Wait at least 30 seconds after the circuit breaker operates

before turning it ON.

Before the connecting the power cord to the receptacle, turn the
power switch ON and definitely use the tester to check for an AC
line circuit short as well as confirm the return condition of the
circuit breaker (continuity/connection resistance).
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Table 6-47 No DC power

6: Troubleshooting

Cause Step Check Decision  Action
Overcurrent/overvoltage 1 Does it improve when you turn ~ YES Determine the reason
sensing the power switch OFF/ON? the power supply unit’s
overcurrent/overvoltage
sensing circuit operated.
AC power supply 2 Unplug the power cable. NO Check according to
Is AC power being supplied to T:b;e;;ﬁ on
this cable? Pag '
Wiring 3 Turn the power switch OFF, YES Turn the power switch
DC load and disconnect connectors J3, OFF, connect 1 of the
J4 and J5. disconnected connectors,
. and turn the power
Plug in the power_cable, and switch ON. Repeat this
turn the power switch ON. Are
X for all the connectors,
the above-mentioned power . )
. and investigate the
supply unit connectors .
: connector operating the
correctly outputting DC o
ower? protection circuit,
P ' checking the wiring from
Take care not to cause a short. that connector and the
DC load.
Fuse 4 Is the power supply unit fuse YES Replace the fuse.
2
Wiring blown?
Power supply unit NO Replace the power

supply unit.
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Table 6-48 No pick-up (Manual feed)

6: Troubleshooting

Cause Step Check Decision  Action

Video controller PCB 1 Use the printer driver tester to  YES Replace the video
print a test pattern from the controller PCB.
manual feeding tray. Is the
paper picked up?

Gear 2 Is the pick-up motor drive NO Check the gears, and
properly transmitted by the replace any damaged
gears? ones.

Pick-up motor 3 Use the printer driver testerto  NO » Check the connection

. rotate the pick-up motor. Does of pick-up PCB
Pick-up PCB it rotate? connector J304, and
if it is normal replace
the pick-up motor.
¢ Replace the pick-up
PCB.

Pick-up PCB 4 Turn the power switch OFF, YES Replace the pick-up
remove the pick-up unit, and PCB.
disconnect the connector J33.

Measure the resistance between
cable connectors J33-1 and
J33-2. Is it about 100Q?
Manual feed solenoid NO Replace the manual feed

solenoid.
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Table 6-49 No pick-up (Cassette feed)

6: Troubleshooting

Cause Step Check Decision ~ Action

Video controller PCB 1 Use the printer driver tester to  YES Replace the video
test print a page from the controller PCB.
cassette. Is the paper picked up?

Gear 2 Is the pick-up motor drive NO Check the gears, and
properly transmitted by the replace any damaged
gears? ones.

Pick-up motor 3 Use the printer driver testerto  NO e Check the connection

. rotate the pick-up motor. Does of pick-up PCB
Pick-up PCB it rotate? connector J304, and
if it is normal replace
the pick-up motor.
¢ Replace the pick-up
PCB.

Pick-up PCB 4 Turn the power switch OFF, YES Replace the pick-up
remove the pick-up unit, and PCB.
disconnect pick-up PCB
connector J303.

Measure the resistance between
cable connectors J303-1 and
J303-2.
Is it about 100Q?
Cassette feed solenoid NO Replace the cassette feed

solenoid.
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Table 6-50 No pick-up (Paper feeder pick-up)

6: Troubleshooting

Cause Step Check Decision ~ Action

Video controller PCB 1 Use the printer driver tester to  YES Replace the video
print a test pattern from the controller PCB.
paper feeder.

Is the paper picked up?

Gear 2 Is the paper feeder motor drive  NO Check the gears, and
properly transmitted by the replace any damaged
gears? ones.

Paper feeder motor 3 Use the printer driver testerto  NO ¢ Check the connection

. rotate the paper feeder motor. of paper feeder driver
Paper feeder driver PCB Does it rotate? PCB connector J353,
and if it is normal
replace the paper
feeder motor.
« Replace the paper
feeder driver PCB.

Paper feeder driver PCB 4 Turn the power switch OFF, YES Replace the paper feeder
remove the paper feeder, and driver PCB.
disconnect paper feeder driver
PCB connector J354.

Measure the resistance between
cable connectors J354-1 and
J354-2. Is it about 130Q?
Cassette feed solenoid NO Replace the cassette feed

solenoid.
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Table 6-51 Registration roller does not rotate

Cause Step Check Decision  Action

Gear 1 Is the pick-up motor drive NO Check the gears, and
properly transmitted by the replace any damaged
gears? ones.

Pick-up PCB 2 Turn the power switch OFF, YES Replace the pick-up
remove the pick-up unit, and PCB.

disconnect the connector J34.

Measure the resistance between
cable connectors J34-1 and
J34-2. Is it about 145Q?

Registration roller clutch NO Replace the registration
roller clutch.

Table 6-52 Insufficient high-voltage power supply output

Cause Step Check Decision  Action
High-voltage contact 1 Are the high-voltage contact NO Clean the high-voltage
terminals soiled or burnt? contacts.
High-voltage power supply 2 Does the trouble disappear YES Replace the high-voltage
PCB when you replace the high- power supply PCB.
voltage power supply PCB?
Mechanical controller PCB NO Replace and check as
DC controller PCB follows:
e Mechanical

controller PCB
e DC controller PCB
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Paper Transport Troubleshooting

Paper Jams

The paper transport route can be divided into 3 sections:
e Pick-up unit

e Transfer drum unit

e Fixing/delivery unit

Accordingly, measures to counter frequent jamming are explained
separately for each block.

1—Pick-up unit
2—Transfer drum unit

3—Fixing/delivery unit

Figure 6-4  Paper transport route
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Table 6-53  Pick-up unit

6: Troubleshooting

Cause Step Check Decision  Action
Paper 1 Is recommended paper being NO Advise the customer to use
used? recommended paper (see
User Guide).
2 Is the paper deformed with YES Replace the paper. Advise
curls, waves, etc.? the user on the storage
method.
3 Did it occur in the manual feed  YES See check from Step 8.
unit?
4 Did it occur in the cassette feed  YES See check from Step 11.
unit?
Registration roller clutch 5 Is the registration roller clutch ~ NO Check the registration
operating properly? roller clutch.
Registration roller 6 Is the registration roller worn,  YES Clean the roller if it is
deformed or dirty? dirty. Replace it if worn or
deformed.
Prism 7 Is the paper top sensor prism YES Clean it. Replace it if it
soiled? cannot be cleaned or is
flawed.
Sensor NO Replace the pick-up PCB.
OHP sheet 8 Is dedicated OHP sheet being  NO Advise the user to use
used, and is it set correctly? dedicated OHP sheet, and
to set it correctly.
Excessive paper in manual 9 Is more paper set in the manual ~ YES Advise the user not to set
feeding tray feeding tray than prescribed? more than the prescribed
amount of paper in the
tray.
Pick-up roller 10 Does the pick-up roller rotate  YES Replace the pick-up roller.
during printing?
Faulty pick-up NO Check according to
Table 6-48 on page 6-55.
Cassette 11 Is the cassette set properly? YES Set it properly.
Paper set incorrectly 12 Is the paper correctly set against NO Set it correctly.
the cassette claw?
Paper 13 Is the paper folded? YES Replace the paper.
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Table 6-53  Pick-up unit (continued)

6: Troubleshooting

Cause Step Check Decision  Action
Excessive paper in cassette 14 Is more print paper set in the YES Advise the user not to set
cassette than prescribed? more than the prescribed
amount of paper in the
cassette.
Cassette pickup roller 15 Is the cassette pick-up roller, YES Replace the respective
. the separation roller, or the feed roller.
Separation roller
roller worn or deformed?
Feed roller
Faulty pick-up NO Check according to

Table 6-49 on page 6-56 or
Table 6-50 on page 6-57.
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Table 6-54 Transfer drum unit

Cause Step Check Decision  Action
Gripper 1 Is the gripper damaged? YES Replace the gripper.
2 Does the gripper properly NO Check as follows:

i 9
open and hold the print paper? « Whether the gripper

hold-down spring is
deformed or
disconnected,

e Whether the gripper
lever is bent,

e Whether the
operation of the
gripper drive
mechanism within
the transfer drum is
smooth,

e Whether the gripper
solenoid connector is
disconnected.

Attraction roller 3 Is the attraction roller wornor ~ YES Replace the attraction
deformed? roller.

Discharge roller 4 Is the discharge roller worn or ~ YES Replace the discharge
deformed? roller.

High-voltage contact 5 Is the high-voltage contact of YES Clean the high-voltage
the attraction roller or the contact. Replace it if it
discharge roller dirty or burnt? cannot be cleaned.

Spring 6 Is the spring pressing the YES Replace the relative
attraction roller or the spring.

discharge roller against the
transfer drum stretched?

Transfer sheet 7 Is the transfer sheet dirty or YES Replace the transfer
deformed? sheet.

High-voltage power supply NO Replace the high-voltage

PCB power supply PCB.
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Table 6-55 Fixing/delivery unit

6: Troubleshooting

Cause Step Check Decision ~ Action

Fixing roller drive unit 1 Do the fixing rollers rotate NO Check the fixing roller
smoothly? drive unit.

Fixing rollers 2 Is the fixing upper roller or the  YES Replace the roller.
fixing lower roller deformed or
flawed?

Fixing entrance guide 3 Is the entrance guide soiled? Is  YES Clean the entrance
there a protrusion due to a flaw guide.
or toner adhesion?

Nip width 4 Is the fixing lower roller NO Replace the fixing unit.
engagement (nip width) as
prescribed?

Cleaning belt 5 Is the cleaning belt being NO Check the fixing cleaner
wound correctly? unit.

Fixing separation guide 6 Is the fixing separation guide YES Clean the guide.
soiled? Or is there a protrusion
due to a flaw or toner adhesion?

Delivery paper sensor lever 7 Does the delivery paper sensor  NO Adjust it so that it moves
lever move smoothly? smoothly.

Delivery paper sensor 8 Does the delivery paper sensor  NO Replace the sensor.
operate correctly?

Oil applying unit 9 Is the fixing delivery roller YES Check the operation of
rotating smoothly? Or is the the oil applying unit.
face-down delivery roller
rotating smoothly?

Delivery drive unit NO Check the delivery drive

units, and replace the
damaged part.
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Incomplete Paper Feed

Table 6-56  Multi-feed

Cause Step Check Decision Action
Paper 1 Is recommended paper being NO Advise the user to use
used? recommended paper
(see User Guide).
2 Does it occur in the manual YES See check from Step 5.
feeding tray?

Cassette 3 Is the print paper set properly  NO Set the paper correctly.

against the cassette claw?

Separation roller 4 Is the separation roller worn or ~ YES Replace the separation

deformed? roller.

Spring NO Replace the spring
pulling the separation
roller.

Separation pad 5 Is the separation pad surface YES Replace the separation

worn? pad.

Spring NO Replace the separation
pad spring.

Table 6-57  Wrinkles

Cause Step Check Decision  Action
Paper 1 Is recommended paper being NO Advise the user to use
used? recommended paper
(see User Guide).
2 Do the wrinkles disappear YES As the paper probably
when you use new paper? was moist, advise the
user on the storage
method.
Pick-up unit 3 Open the front door while the ~ YES Check the pick-up unit.

paper is between the pick-up
and fixing units. Is the paper
wrinkled?

Or is it being transported with
a skew?

Paper guide 4 Is toner or other foreign matter  YES Clean the guide.
adhered to the paper guide?

Fixing entrance guide 5 Is the fixing entrance guide YES Clean the guide.
dirty?

Fixing unit NO Replace the fixing unit.
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Table 6-58 Leading-edge fold

6: Troubleshooting

Cause Step Check Decision  Action
Paper 1 Is recommended paper being NO Advise the user to use
used? recommended paper
(see User Guide).
2 Is the paper curled or otherwise  YES Replace the paper.
deformed? Advise the user on the
storage method.
Excessive paper set 3 Is more paper set at the pick-up ~ YES Advise the user not to set
slot than prescribed? more than the prescribed
amount of paper.
Paper setting 4 Is the paper set properly against  NO Set the paper correctly.
the cassette claw?
Cassette claw 5 Is the cassette claw deformed?  YES Replace the cassette claw.
NO Check the paper feed
unit, and replace any
flawed or deformed
parts.
Table 6-59  Skewing
Cause Step Check Decision  Action
Paper 1 Is recommended paper being NO Advise the user to use
used? recommended paper
(see User Guide).
Cassette Is the cassette set properly? NO Set it correctly.
Excessive paper set Is more paper set at the pick-up  YES Advise the user not to set
slot than prescribed? more than the prescribed
amount of paper.
Paper setting 4 Is the paper set properly against NO Set the paper correctly.
the cassette claw?
5 Is the paper placed againstthe ~ NO Properly set the paper on
manual feeding tray abutment? the manual feeding tray.
Cassette claw Is the cassette claw deformed?  YES Replace the cassette claw.
Paper dust, trash Is paper dust or trash collected  YES Remove the paper dust
at the registration roller or feed and trash.
guide?
Registration roller NO Replace the registration

roller.
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Locations/roles of electrical parts

Switches
Q
SW2001
SW2
W3 SW1601
CSW1 @%

Swi

CSW303
CSW302
CSw301

Figure 6-5 Location of printer switches
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Table 6-60 Description of switches

Switch Code

Role

SW1
SW2
SW1601
SwW2001
CsSwi
CSW2
CSW3
SW301
SW302
CSw301
CSWa302
CSwW303

Power switch

Door switch

Ejection sensing switch

Reset switch for mechanical controller PCB
Cassette-size sensing switch 1

Cassette-size sensing switch 2

Cassette-size sensing switch 3

Side registration adjustment switch (paper feeder)
Right door switch (paper feeder)
Cassette-size sensing switch 1 (paper feeder)
Cassette-size sensing switch 2 (paper feeder)
Cassette-size sensing switch 3 (paper feeder)

6-67



Colorwriter LSR 2000 Printer 6: Troubleshooting
Service Guide

Sensors

PS4
PS%

PSll PSl4

PS351  ps3s2

Figure 6-6 Location of printer sensors
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Table 6-61 Description of printer sensors

Parts Catalog

Name Code Role Figure No.
Photointerrupter ~ PS1 Manual feeding paper detect sensor 312-22
pPS2 Manual feeding paper size sensor 312-22
PS3 Toner cartridge position sensor 108-8
Senses toner against OPC (L) or not
(H)

PS4 Developing rotary position sensor 108-9
Senses toner home or fetch and stop
flags

PS5 Cleaning belt sensor 350-7B

PS6 Attraction sensor 531-36 fig 1
H when paper is rolled over the
transfer drum

pPS7 Separation sensor 531-36 fig 2
H when detects paper separated from
the transfer drum

PS8 Transfer drum top sensor 531-46 fig 2
L when at top position and L when at
registration

PS9 Delivery paper sensor 810-46 fig 1
Senses paper detected (H)

PS10 Oil overflow sensor 810-53F
Senses overflow (H) from oil pan 2 fig 2
Note: When moving the printer, an
oil spill can easily disable the oil
overflow and delivery paper sensors.
Take extra care when moving or
shifting the printer, and clean the
sensors if they are dirty.

PS302 Registration paper sensor 940

PS352 Pick-up sensor (Optional paper R91
feeder)

Photoreflector PS301 Cassette paper detect sensor 940
PS303 Paper top sensor (near t-drum) 940
PS351 Cassette paper sensor (Optional paper R92

feeder)

Photosensor pPS11 Toner sensor 973/974
PS12 Waste toner sensor 972, 103-10J
PS13 Oil sensor 972,

103-15C
PS14 Density sensor 580-6
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Table 6-61 Description of printer sensors (continued)

Parts Catalog

Name Code Role Figure No.
Thermistor TH Detects the fixing lower roller surface

temperature
Thermoswitch TP1 Detects the fixing upper roller

abnormal temperature

TP2 Detects the fixing lower roller

abnormal temperature

Sensor T/H Temperature/humidity sensor 103-14
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Clutches/Solenoids

|
Figure 6-7 Location of printer clutches and solenoids
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Table 6-62 Description of printer clutches and solenoids

Name Code Role
Clutch CL1 Developing rotary brake clutch
Brakes rotation of the rotary
CL2 Developing unit drive clutch
On rotates the rotary, off rotates the
OPC
CL3 Registration roller clutch
CL4 Fixing unit drive clutch
L to turn on SL3 rotating rollers in fuser
Solenoid SL1 Cassette feed solenoid
SL2 Manual feed solenoid
SL3 Cleaning belt drive solenoid
L to turn fuser/fixing unit cleaning belt
SL4 Gripper drive solenoid

H allows gripper to open when the t-
drum rotates

SL5 Separation claw solenoid
H to push the separation claw down to
turn the sheet

SL6 Attraction roller press solenoid
L to turn cam to press transfer drum
SL7 Drum press solenoid

L to turn cam to press transfer drum
away from OPC

SL8 Transfer drum cleaner press solenoid
L to turn cam to press transfer drum
SL9 Discharge roller press solenoid
L to turn cam to press transfer drum
SL351 Cassette feed solenoid (paper feeder)
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Motors

Figure 6-8 Location of motors and fixing heater
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Table 6-63 Description of printer motors

Name Code Role
Motor M1 Pick-up motor
M2 Fixing unit motor
M3 Developing unit motor
M4 Drum motor
M5 Cleaning brush motor
M6 Paper feeder motor (Paper feeder)
Fan motor FM1 Fixing unit fan
FM2 Electrical unit fan
FM3 Controller fan
Fixing heater H1 Fixing upper heater
H2 Fixing lower heater
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PCBs

Figure 6-9 Location of printer PCBs
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Table 6-64 Description of printer PCBs

6: Troubleshooting

No. Name Role

1 DC Controller PCB Controls printer functions (Laser/scanner control,
image stabilization control, fixing unit temperature
control, video interface control, other various
detection functions).

2 High-voltage power supply PCB Applies voltage in sequential correspondence with
primary charging, developing, transfer, discharging,
attraction, and separation.

3 Separation HVT PCB Outputs separation output to the fixing unit and the
separation charging unit.

4 Mechanical controller PCB Controls the various loads and various detection
functions (motors, developing unit, fixing unit,
transfer drum peripherals, pick-up/high
voltage/paper feeder, etc.).

5 Pick-up PCB Controls the pick-up system loads.

6 Terminal PCB Relays signals between the DC controller and the
video controller.

7 Cassette size-sensing PCB Detects the cassette size.

8 Toner-low detect beam PCB Detects the toner amount (Emitting unit)

9 Toner-low detect receive PCB Detects the toner amount (Receiving unit)

10  Waste-toner sensing PCB Detects the waste toner is full.

11  Oil-sensing PCB Detects the oil amount.

12 Ejection-sensing PCB Detects pulling of the ejection lever.

13 Video controller PCB Processes inputting/outputting between the printer
and the external device as well as various data.

14 Paper feeder driver PCB Drives the solenoids and the motors in the paper
feeder driver.

15  Cassette paper sensor PCB Detects the cassette is out of paper.
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Connectors

Figure 6-10 Location of printer connectors (1 of 3)
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Figure 6-11 Location of printer connectors (2 of 3)
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J357

Figure 6-12 Location of paper tray connectors (3 of 3)
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6: Troubleshooting

Variable Resistors (VR), LEDs, Test Pins,
Jumpers, and Switches on PCB

Among the variable resistors (VR), LEDs, test pins, jumpers, and
switches installed in this printer, only those that need to be serviced
in the field are shown below.

The VRs, test pins, etc., not mentioned in the list are for factory use
only, usually requiring adjustment and checking with high precision
tools and adjusters. Thus, do not touch them, even with your hand,
in the field.

Note the following:

» Since leakage current flows in some LEDs that are good, keep in
mind that they may faintly emit light even when OFF.

» Field-serviceable VR

* Field-non-serviceable VR

DC controller PCB

N
p UL,
1 23
, Juo 1—
1 L 25 112
?_I 30
Ji14 1 31
8 7
JlOlD
1
1
J102
1
1
J109
12 1 2
J103
151114
J108 J107  J106 J105  J104
2| 36
2 o] — 1]
1 71 61 1313 |

Figure 6-13 Diagram of DC controller PCB
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Video controller PCB

©)  SIMMs
g, )
1
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SIMMs ©)
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HDD
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Figure 6-14 Diagram of video controller PCB

Printer
interface
connector
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Mechanical controller PCB
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SW2001 Reset switch

Figure 6-15 Diagram of the mechanical controller PCB
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High-voltage power supply PCB

g
1 J1004 6314010, |, VR1201 @@ |
31201
VR1202
>_

VR1001

J1001 J1002

1 5
L o B L9

VR No. Role
VR1001 Factory use
VR1201

VR1202

Figure 6-16 Diagram of the high-voltage power supply PCB
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Separation HVT PCB

071504 |

O

J1503

5
J1505 J1501 I:I
O VRi1501 1

J1502
J1506
] 113

VR No. Role
VR1501 Factory use

Figure 6-17 Diagram of the separation HVT PCB

Ejection sensing PCB

4 SW6001
1 4
J1601 J1602
4 1
SW No. Role
SW6001 Ejection sensing switch

Figure 6-18 Diagram of the ejection sensing PCB
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Cassette size-sensing PCB

swal | swzl | swil |

SW No. Role

SW1 Cassette-size sensing
switch (See Page 2-65).

SW2

SW3

Figure 6-19 Diagram of the cassette size-sensing PCB
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Paper feeder driver PCB
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SwW301 Right door switch

SwW302

Side registration adjustment switch

Figure 6-20 Diagram of the paper feeder driver PCB
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Checking network connections

After the printer is connected to networked computers, printing
problems may arise if the network hardware or software is not set up
properly or doesn't match network settings configured in printer
Setup. Problems may also arise when printing from a specific
application or printing a particular file.

Most of these problems show up as printing problems, and do not
necessarily indicate a printer malfunction. The customer’s network
administrator can eliminate many printing problems without
requiring you to make a service call. The network administrator
deals with:

e Some printer error conditions.

* Network connection problems that result in the printer not
appearing in the list of printers on the customer’s workstation.

If the printer does not appear in the list of printers on the
network, there may be another device on the network with the
same Ethernet hardware address.

e Conflicting network settings in the Setup and on the customer’s
workstation.

e Printing problems caused by the inappropriate choice of Setup
options.

« Application-specific printing errors caused by missing or
incorrectly placed printer description files.
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Appendix A:
Specifications

Note: Specifications are subject to change with product
improvement.

Hardware features

The printer has the following hardware/software features:

Video controller PCB with 32MB or 48MB of memory
(Compression technology allows most pages to print at 600 dpi)

Electronics for Imaging, Inc. RipChips
Supports AppleTalk, TCP/IR, and IPX protocols simultaneously
Adobe PostScript Level 2013.114 CPSI

Parallel (Centronics) port for direct connection printing

Video controller PCB controls ACK and BUSY signals. Uses
standard TTL logic on the interface with no termination.

Hard disk drive, 514MB standard
Control panel: 8 buttons, 6 LED’s and a 2x16 LCD display

Print Technology: 4 Color (CMYK) Monocomponent Toner
Laser Xerography

Processor: 32-bit RISC processor (100 MHz Mips 4600)
Resolution:

e 600x600 dots per inch - standard

e 200 Ipi contone (1-4 useful bits per pixel)

Monthly Usage: 2,500 pages/month

Paper Types: cutsheet (U.S.A., European A4, B5 & legal),
transparencies and colored paper

Networking and connectivity

The printer has the following networking features:

AUI connector for thin or thick Ethernet

RJ-45 connector that supports twisted pair network
connectivity

Novell network servers and other PC-based servers can be
connected to the printer via parallel port

A CD-ROM drive can be connected to the printer via the video
controller's SCSI port
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Appendix A: Specifications

Style

e Type: Desktop page printer
e Printing method: Electrophotography
e Optical system
Laser: Semiconductor laser
Scanning system: Rotating six-faced prism mirror

» Scanning pitch
Horizontal: 600 dots/inch
Vertical: 600 raster lines/inch

e Photosensitive drum: OPC

» Charging: Roller charging

e Exposure method: Laser scanning system

< Toner: Non-magnetic single-component dry toner
e Development: Toner projection system

e Toner supply: Replaceable cartridge

» Feeding: Manual feed, cassette feed (feeding possible from upper
and lower cassettes with optional paper feeder installed)

e Image transfer: Transfer drum (transfer sheet)
« Separation: Electrostatic separation and separation claw
¢ Cleaning: Cleaning blade

» Fixing method: Heated rollers (485W x 2:120V, 430W X
2:240V)

* Print delivery: Face-down, face-up

Options

e Paper feed unit with universal cassette
e Cassette universal
e 16 or 32MB SIMM upgrades
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Supplies

e Toner cartridge
e Drum cartridge
e OHT

« Silicon oil bottle
Paper

Feeder

» Cassette types: Universal

» Cassette capacity: 25mm stack (about 250 pages of 75@j/m2

paper)

e Power supply: Universal voltage (100-240V, 50/60Hz)
(Voltage tolerance: £10%)

* Dimensions (W x D x H): 21.3" x 22.4" x 4.1" (540mm x

570mm x 105mm)

Shipping box for Feeder Kit — 25.9" x 27.3" x 9.1" (658mm x

694mm x 230mm)
e Weight: 21 Ib (9.4kg)

Types
Plain paper, OHP film
Paper Weights:

 17-28 Ib (64-105 g/m?) in multipurpose tray
e 17-241b (64-90 g/m?) in all cassettes

Quialified Paper:

e US Letter & Legal: LNO1X-AB, Hammermill LaserPrint 24 Ib

« Japan A4 & B5: Nihonseishi/Canon NP-dry paper 80g/mm
e Europe A4: Neusiedler or Aussydat-lay 100g/mm
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Qualified Transparencies:

e Digital LNC1X-AG Letter Size (50/bx) & LNC1X-AH A4 Size
(50/bx)

Note: Transparencies should be used only in the multipurpose
tray.

Handling

Up to three co-resident media input trays (two cassette and one
multipurpose) are available; two are standard.

e Standard:

e 250-sheet (211b) universal internal cassette
Letter 8.50" x 11.0" (216mm x 279mm)
A4 8.27" x 11.69" (210mm x 297mm)
Legal 8.50" x 14.0" (216mm x 357mm)
B5 (JIS) 7.17" x 10.12" (182mm x 257mm)

e 100-sheet (211b) multipurpose tray (side tray)
182mm to 216mm LEF
257mm to 357mm SEF
e Optional:
250-sheet feeder with another universal cassette

Simplex Deliveries:

e Delivery capacity
Face-down tray: 10mm stack (about 100 pages of 75g/m?
paper)
Face-up tray: 2mm stack (about 20 pages of 75g/m? paper)

Notes:

e For OHP printing, use the dedicated OHP paper and feed it
from the manual feeding tray, which can accommodate up to 20
sheets.

e For delivery, the face-down tray can accommodate up to 50
OHP sheets, while each sheet must be removed individually by
hand when delivered face-up.
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Fonts

39 Adobe Type 1 PostScript fonts (additional fonts can be employed
using RAM or the Hard Disk).

Functions

Printing speed

About 3 prints/min. (A4, full color)

About 12 prints/min. (A4, mono-color)

About 2.5 prints/min. (A4, full color, fine-mode)

Note: In fine-mode, the image quality of full-color prints is
better than that in normal mode.

First print time:

40 sec. or less (A4, full color)

25 sec. or less (A4, mono-color)

45 sec. or less (A4, full color, fine-mode)

Note: The time from the reception of the print signal from the
video controller until the delivery of an A4 size print when the
printer is in ready state at a room temperature of 20°C.

Wait time:

4.5 min. or less (100V, 220V)

3.5 min. or less (120V, 240V)

Note: The time from power-ON until the printer finishes the
wait state with rated voltage and a room temperature of 20°C.

Duplex printing: not available

Additional functions

Image quality mode: for color registration/mode to change the
number of rotations of the transfer drum — 4 or 5 times

Gloss switching mode: to change gloss — H,M,L setting
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Product life

e 5Syearsinuse

« Total print volume: 150,000 pages (A4/letter size, full color
mode)

e Toner/drum: approximately 4,000 pages at 5% toner
coverage/page

« Cartridge life: approximately 10,000 pages color at continuous
printing

Environmental

e Operating temperature and humidity
15-30 °C (59-86 °F), 10-80%RH, except between 15-20 °C
(59-68 °F) %RH goes 20-10: %RH = -2 (Temp °C) +50
« Non-operating temperature and humidity
0-35 °C, 10-80%RH
e Operating and non-operating altitude
74.6 to 101.3 kPa (560 to 760 mmHg)
0 to 2500m sea level

e Storage and transport (main unit without supplies)
Normal storage: 0-35 °C, 35-85%RH
Severe storage: -20-60 °C, 10-95%RH, except between
45-60 °C %RH goes 95-50: %RH = -3 (Temp °C) +230
Altitude: 61.3 to 101.3 kPa (460 to 760mmHg) 0 to 3000m sea
level

e Storage and transport (Supplies)
Normal storage: 0-35 °C, 35-85%RH

Severe storage: -20-40 °C, 10-95%RH (except normal storage
area)

Altitude: 61.3 to 101.3 kPa (460 to 760mmHg) 0 to 3000m sea
level
» Power consumption
Does NOT meet EPA Energy Star specifications for energy
efficiency.
e Maximum:
100-120 VAC 10A 1100W
220-240 VAC 5A 1010W
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e Average: printing A/A4 paper
100-120 VAC 535W
220-240 VAC 524W

Acoustic noise level (officially announced noise level based on
ISO 9296)

e Sound power level (1B=10dB): 7.0 B or less (printing), 6.2
B or less (standby)
Note: When the paper feeder is installed, the sound power
level is 6.7B or less.

e Sound pressure level (bystander position): 53dB or less
(printing), 44dB or less (standby)
Note: When the paper feeder is installed, the sound pressure
level is 53dB or less.

Dimensions (W x D x H)

Printer only installed — 21.3" x 22.8" x 18.1" (540mm x
580mm x 460mm)

Printer with 250 feeder only — 21.3" x 22.8" x 22.2" (540mm
x 580mm x 565mm)

Shipping box on pallet w/printer — 26.5" x 28.7" x 33.3"
(674mm x 730mm x 846mm)

Shipping box with out pallet — 26.5" x 28.7" x 30.75"
(674mm x 730mm x 781mm)

Weight

Printer only unloaded — 110 Ib (50.0kg)

Printer & optional feeder only — 131 Ib (59.4 kg)

Shipping box with printer & kits — 154 Ib (70 kg) (125.4 Ib
(57 kg) without pallet)

Shipping box for 500 feeder & tray kit — 58 Ib (26.4 kg) (the
2nd tray is ordered separately)

Drum cartridge — 2 Ib (0.91 kg)
Toner cartridge — 2 1b (0.93kg)
A4/LTR cassette — 4.4 1b (2kg)
Universal cassette — 5.7 Ib (2.6kg)

Power supply

100-120V (50/60Hz)
220-240V (50Hz)
(voltage tolerance: +10%)
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e DC Power for image controller
40 watts
5V at 8A
12V at 0.6A

The total voltage variations, including load regulation, ripple
and noise shall not exceed +-5% for 5 volts, +-8% for 12 volts

EMC standards
The LNCO1(Colorwriter LSR 2000) meets the following standards
for EMC:

e LNCO01-C2 & A2 — FCC Class B, DOC Class B,
VCCI Class 2

e LNCO01-C3 & A3 — VDE Class B, CISPR Class A

(FCC Part 15 Class B, VDE 0871 Class B & EN55022
(CISPR 22))

Immunity
e EN 50082-1 tested per IEC 801.2 level 4 (1991), 801.5 level 2
and will have the CE Mark.

« Discharge a charged capacitor of 200 pF to the frame through
resistance of 400 ohm, and print out the internal pattern.

e Operations, displays, and print images shall be normal when
the capacitor is charged at +-5 kV.

e There shall be no component damage when the capacitor is
charged at +-15 kV.

Momentary interruption of power

While a printer is operating independently at -10% below the rated
voltage, a 100% power cut for 0.2 cycle shall not cause any
abnormal operations and displays.
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AC line noise

Operations and displays shall be normal when the following line
noise is applied for 5 minutes.

Voltage: 800 V at 50 ohm load
Pulse width: 100 ns and 800 ns
Polarity: + and -

Pulse repetition rate: line frequency

Surge voltage

Per IEC 801.5 level 2

Surge voltage: +- 2.0 kV

Surge waveform: 1.2 x 50us
Surge polarity: +/-

Applied mode: common, normal

Applied phase: R/S (in common mode only)

The printer must operate normally when the surge is applied five
times during standby and while printing.

Packaging

Vibration

Acceleration: 9.8 m/s/s(1G)

Vibration direction: three directions — X, Y and Z (main unit:
Z direction only)

Frequency: 10 Hz to 100 Hz
Sweep time per cycle: 5 minutes

Application time: 1 hour in each direction, total 3 hours (main
unit; Z direction only, total 1 hour)

Paper cassette, drum cartridge, toner cartridge: X, Y, Z direction
(1 hour in each direction, total 3 hours)
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Shock

Drop tests (Drop height / number of drops)

e Main unit— 20 cm / 1 corner, 3 edges, 3 faces

e Toner cartridge — 60 cm

e Drum cartridge — 60 cm / 1 corner, 3 edges, 3 faces
 Silicon oil bottle — 60 cm

e OHT —60cm/ 6 faces, 4 corners

e Options paper cassette — 60 cm

e Option feeder 55 cm

Safety approvals

The LNCO1 (Colorwriter LSR 2000) meets the following
standards:

* LNCO01-C2 and A2 — CSA 950, UL 1950
e LNCO01-C3 and A3 — EN60950, IEC 950

(CE mark will be included on the LNC01-A3 model)
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AC input power specifications: LNCO1-A2
Parameter Minimum  Type Maximum  Units Symbol
Nominal voltage — 115 — volts \%
Operational voltage range 90 — 132 volts \%
Nominal frequency — 50/60 — hertz Hz
Frequency range 48 — 62 hertz Hz
Number of phases — 1 — none NA
Input current (steady state) phase A — — 55 amperes A
*Ride-through time — — 50 milliseconds ~ ms
*Inrush current — — 120 amperes peak A
* 240 amps peak for less than 5.0 ms
Leakage current
Line Voltage Line Frequency Resistance Leakage Current
100v 50/60Hz 1K ohm 1 mA or less
120V 60Hz 1.5K ohm 3.5 mA or less

Dielectric strength

When the following voltage is applied to a printer for one minute,
electric breakdown shall not occur:

Test voltage

Primary body of

Line voltage Frequency primary  equipment Secondary
100V 50/60Hz AC 1000V AC 1000V
120V 60Hz AC 1250V AC 1250V

Insulation resistance

When 500 Volts DC is applied to the primary line & frame for one

minute.
Parameter Minimum  Type Maximum Units Symbol
Start-up current — — 9.5 rms amperes A
Power consumption ~ — — 1080 watts W
Apparent power — 1200 — volt amperes VA
Fuse rating — 10.0 — amperes A
Power factor — .95 — none PF
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« Power cord type: detachable
» Power inlet type: IEC 320 C14 65 °C

Power cord
e LNCO01-CA — North America

Includes one power cord 15A @125V 2.5 meters
Plug type NEMA 5-15P

AC input power specifications: LNCO1-A3

Parameter Minimum  Type Maximum  Units Symbol
Nominal voltage — 230 — volts \%
Operational voltage range 198 — 264 volts \%
Nominal frequency — 50/60 — hertz Hz
Frequency range 48 — 62 hertz Hz
Number of phases — 1 — none NA
Input current (steady state) phase A — — 2.6 amperes A
*Ride-through time — — 50 milliseconds ~ ms
*Inrush current — — 60 amperes peak A

* 120 amps peak for less than 5.0 ms

Leakage current

Line Voltage Line Frequency  Resistance Leakage Current
220/240V 50Hz 15K ohm 3.5 mA or less
ESD

When the following voltage is applied to a printer for one minute,
electric breakdown shall not occur:

Frequency Primary body of
Line voltage primary equipment Secondary

220/240V S50Hz AC 1500V AC 3000V
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ulation Resistance

When 500 Volts DC is applied to the primary line & frame for one

minute
Parameter Minimum  Type Maximum  Units Symbol
Start-up current — — 4.3 rms amperes A
Start-up current duration — — — seconds S
Power consumption — — 1010 watts W
Apparent power — 1050 — volt amperes VA
Fuse rating — 5.0 — amperes A
Power factor — .99 — none PF
Crest factor — — — none CF
AC power output, voltage — — — amperes A

AC power output, output

type

Power cord type: detachable
Power inlet type: IEC 320 C14 65 °C

Power cords:

LNCO01-AD — Denmark

Includes one power cord 10A @250V 2.5 meters
Plug type Afsnit 107

LNCO01-AE — United Kingdom

Includes one power cord 10A @250V 2.5 meters
Plug type BS1363A

LNCO01-AG — Germany

Includes one power cord 10A @250V 2.5 meters
Plug type CEE Pub 7, Sheet VII

LNCO1-Al — ltaly

Includes one power cord 10A @250V 2.5 meters
Plug type CEI 23-16

LNCO01-AS — Spain

Includes one power cord 10A @250V 2.5 meters
Plug type CEE Pub 7, Sheet VII

LNCO1-AT — Israel

Includes one power cord 10A @250V 2.5 meters
Plug type SI 32
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e LNCO01-AZ — Australia and New Zealand
Includes one power cord 10A @250V 2.5 meters
Plug type AS3112 male 1981

e LNCO01-CB — Switzerland
Includes one power cord 10A @250V 2.5 meters
Plug type SEV 1011

e LNCO01-CC — Sweden, Finland, Norway, and Portugal
Includes one power cord 10A @250V 2.5 meters
Plug type CEE Pub 7, Sheet VII

e LNCO01-CD — Belgium, Holland and France
Includes one power cord 10A @250V 2.5 meters
Plug type CEE Pub 7, Sheet VII

Remote utility software

A complete description of remote utility software is provided in the
User Guide. For optimal performance, current versions of the
remote utility software should be maintained on every network
computer that might print to the Colorwriter.

Note: Remote utility software requires a direct AppleTalk protocol
connection.

Maintenance by serviceperson

Consumable parts to be replaced when problems occur.
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Appendix B:
Maintenance Requirements

This appendix provides the following information:
e Service maintenance

* 60K service maintenance

* Roller replacement

» Service checkpoints

» Customer maintenance and checks

« Tools needed when servicing the printer and any special tools
that may be useful

e List of lubricants and cleaners

Note: Because the printer uses fuser oil, it should not be shipped or
moved with the fuser oil and fuser intact.

Service maintenance

Like all printers in its class, the Colorwriter requires cleaning and
preventive maintenance determined by usage. Total Call Concept
(TCC) procedures should include the following steps:

» Discuss option performance with the customer
e Test option

e Inspect printer for broken or worn components
e Vacuum and clean printer

e Perform any needed/required preventative or corrective
maintenance actions

» Clean printer exterior surfaces and ensure the work area is clean
» Document work performed

« Test printer before leaving the customer site

There is one planned service maintenance at the fuser replacement
interval of 60K pages.

Note: 60K maintenance is not available as a kit. The following items
must be ordered separately: ozone, air filter, separation corona wire
assembly, transfer drum cleaner unit, and fuser (110v or 220v). 60K
service maintenance assumes letter size pages are printed in full
color.

Also see the Getting Started Guide and User Guide for further
maintenance and operations requirements.

B-1
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Appendix B: Maintenance Requirements

60K service maintenance

The table below shows the average life expectancies (number of
prints) of parts that may need to be replaced due to degradation or
damage during the 60K service maintenance. See the following table
and replace the following parts as needed.

Table B-1 60K maintenance kit

No. Part name Qty. Service Life Part Number Remarks
1 Fixing unit 1 60,000 sheets RG5-1511-000 100V-120V
60,000 sheets  RG5-1537-000  220V-240V
Note: A warning message is displayed on the printer control
panel when this part requires replacement. After the message is
displayed, the printer will continue to print 500 sheets before
stopping completely.
Air filter 1 60,000 sheets  RB1-4515-000
Transfer drum 60,000 sheets  RG5-1156-000
cleaner unit
4 Separation 1 60,000 sheets  RG5-1152-000
charging unit
5 Ozone filter 1 60,000 sheets  RB1-4578-000

Note: The above values are estimates only and subject to change
based on future data.
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Roller replacement

During the 60K maintenance service check printer rollers and
replace as needed.

Table B-2  Service life of rollers

No. Part name Qty.  Service Life Part Number Remarks

1 Feed rollerunitl 1 100,000 sheets RG5-1164-000  Replace feed roller
(separation roller unit 1 and separation
upper or front) roller unit together.

2 Separation roller 1 100,000 sheets RG5-1163-000
unit (lower or
rear)

3 Manual feeding 1 100,000 sheets RB1-4256-000  Replace manual feed
pick-up roller roller and separation

pad together.
4 Separation pad 1 100,000 sheets RF5-0891-000
5 Cassette pick-up 2 200,000 sheets RG5-1168-000

roller

Before you begin replacing any of the rollers, first follow the
procedure “To remove the pick-up unit” on page 5-38 to remove
the pick-up unit from the printer. After you remove the pick-up
unit be sure to place it on a flat surface.

To replace the rollers

1.

Feed roller 1 (separation upper or front)

Remove the lower or rear separation roller first. Then see “To
remove feed roller 1 (cassette pick-up unit)” on page 5-57.

Remove the rear screw as shown in the procedure feed roller
unit 1 (same as the separation roller upper or front unit).

Separation roller unit (lower or rear)
Open MP feed door, which swings down.

Remove the front screw as shown in “To remove the separation
roller (cassette pick-up unit)” on page 5-56.

Replace the feed roller 1 (separation roller upper or front) before
putting the new separation lower or rear unit in and remember
to align the pin in the shaft.

Manual feeding pick-up roller

Open MP feed door, which swings down.
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« Remove manual feeding cover by pulling the cover from the top
outward. Once the cover is removed the roller is visible.
See step 1 of “To replace the manual feeding pick-up roller
(manual feeding tray pick-up unit)” on page 5-43. (Note that
the picture shows view inverted).

e Unsnhap the end plastic cap and slide off the shaft (the roller
should not follow).

» Replace the separation pad with the roller removed before
replacing this roller.

» Reattach the cover by first placing the notches in the bottom
ribs then the cover will snap back on the shaft.

4. Separation pad

Follow the procedure “To replace the separation pad (manual
feeding tray pick-up unit)” on page 5-44.

5. Cassette pick-up rollers

» Place the pick-up unit on its cover on a flat surface (see “To
remove the pick-up motor (cassette pick-up unit)” on
page 5-48).

e Press in the D-shaped rollers on the cover/flat-surface side in
order to get them to rotate. When they've been rotated so the
round side is outward, you can pull them off and on for
replacement.
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Before leaving the customer site it is a good idea to note the

following service checkpoints.

Table B-3  Service checkpoints

Part Point Tool/solvent Remarks

Fixing Unit Delivery guide MEK Clean lightly to remove adhered toner.
Separation claw MEK Clean carefully as tip breaks easily.
unit
Entrance guide MEK Clean.

Cassette pick-up unit Feed roller Well-wrung damp towel, Clean.

Separation roller

or alcohol

Transfer drum holder
unit

Transfer sheet

Lint-free paper

Clean only when very dirty. Do not
use water or solvents. Do not touch the
sheet surface with your hand. Take care
not to contaminate it with solvents or
oil.

Registration roller unit

Registration roller
unit

Soft cloth

Clean in the manner shown below
when wastepaper collects at the
boundary between the registration
roller and sheet. After wiping up the
wastepaper with a soft, soaked cloth,
dry the unit with a soft cloth.

Manual feeding tray
pick-up unit

Separation pad

Dry towel

Clean.

Density sensor unit

Density sensor
window

Separation charging
unit

Designated brush

Clean when replacing the drum
cartridge.

Drum cartridge

Photosensitive
drum

Toner

As a general rule, do not touch it with
your hand or clean it. Clean only when
very dirty. Do not use water, solvents
to clean. Also, since the photosensitive
drum is sensitive to strong light, do
not expose the drum cartridge to direct
sunlight or strong light. When
removing the drum cartridge from the
printer, store it in the drum cover.
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Customer maintenance/checks

Maintenance points that should be performed by the customer to
maintain the printer at optimum level are listed below.

Table B-4 Customer maintenance procedures

Item Customer maintenance

Toner cartridge Shake or replace the cartridge as required.

Drum cartridge Replace as required.

Waste toner bottle Replace as required (see below).

Oil bottle Replace as required.

Registration roller Clean when wastepaper collects at the

unit (cassette pick-up  boundary between the metal registration roller

unit) and sheet. After wiping up the wastepaper with
a soft, soaked cloth, dry the unit with a soft
cloth.

Separation charging Clean the corona wire with the cleaning brush

unit included in the printer.

Density sensor Clean the sensor window with the special

brush included in the printer.

The customer is also responsible for:
e Clearing any jammed paper

e Cleaning external covers and internal parts on demand
(Internal parts include: mylar sheet on the registration roller,
window of the density sensor, separation discharger)

» Vacuuming the printer
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To replace the waste toner bottle

1. Open the front door.

2. Open the photosensitive drum door.

3. Move the green lever downward to the right and release the

transfer drum lock.

\

B

o
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4. Lightly tap the end of the photosensitive drum several times to
drop the waste toner into the waste toner bottle, and then pull

it out.
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5. Remove the cap from the new waste toner bottle, and put it in
the old bottle.
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6. Set the new waste toner bottle in place, close the
photosensitive drum door, and return the green lever to its
original position.

7. Close the front door.
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To replace the fixing oil

Note: In order to avoid oil spillage into the printer, the oil should be
temporarily removed any time the printer is shifted, moved or
relocated.

1. Open the front door.

2. Pull out the used oil bottle.
At this time, take care to not spill the oil.

one.
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4. Mount the new oil bottle with the label-attached side facing
you.

6. Close the front door.
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Metrics

Metric Value Unit Comments

MTTI 0.5 hours One person

MTTR 04 hours Customer interface,
diagnostics, r &r

MTBF 19.1K hours or 26.2 months

MTBPR 39.8 months  Fuser pm

MTBC 5.0 years Includes repairs, nmu and PM

NMU 40.0 %

MPBF 100K pages Full color; 200K

AMPV 2500 pages Average print pages per month

Support Ratio 0.5 %

Life 150K pages Full color; 300K mono

Life 5 years

Usage model

» Power on time = 480 hrs per month or about 24 hrs/day x 20
days

e 125 pages per day for 20 days per month

» Duty Cycle: 125 pages/day at 12ppm takes 21 minutes or about
1/3 hour

Paper feed reliability

Problems occurrence ratio

Plain Paper OHT
Paper jams 1/2,000 pages 1/200 pages
Multi-feed 1/1,000 feeds 1/100 feeds

Others (creases, dog-ears,  1/2,000 pages 1/200 pages
torn paper)

The following conditions, however, shall be satisfied:
e Digital-recommended paper is used
» Specified maintenance is done

e The printer is used in Operating Environment Zone A (20-27.5
C, 40-70%RH)
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Tools you will need

To install or service the printer, you should have the following:

Tool name Use/Remarks
Tool case

Jumper wire With clips
Thickness gauge 0.02mm-0.3mm

Compression spring scale

To check cassette spring strength: 0-600g

Phillips screwdriver

M4, M5 Length: 363mm

Phillips screwdriver

M3, M4 Length: 155mm

Phillips screwdriver

M4, M5 Length: 191mm

Phillips screwdriver

M4, M5 Length: 85mm

Flat-bladed screwdriver

Precision flat-bladed screwdriver set Set of 6
Precision screwdriver, Phillips head d=2.9mm, Length: 114mm
Allen wrench set Set of 5

Fine file

Allen (hex) screwdriver

M4, Length of 107mm

Diagonal cutting pliers

Needle-nose pliers

Pliers

Retaining ring pliers

Crimper

Tweezer

Ruler For 150mm measurements
Soldering iron 100V, 30W
Plastic-head mallet

Brush

Penlight

Plastic jar 100cc

Solder 21.5(mm)x1(mm)
Desoldering wick 1.5mm

Lint-free paper 500SH/PKG
Oiler 30cc

Plastic bottle 30cc

Digital multimeter

Soldering iron 240V, 30W

Antistatic wrist strap

Flannel cloth
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The following tools are recommended for servicing this printer in

addition to the standard tools.

Use/Remarks

Printer driver tester

Used for checking the printer
operation, or reading/writing the DC
controller internal data. This tool is
available in a central location and is
not available for routine service calls.

Spring hook Used when removing/installing the
spring of the attraction roller in the
transfer drum unit, etc.

Gloves Used for handling the transfer drum

unit.

Contact extraction tool

Used for removing the upper/lower
heater contacts of the fixing unit.

Oil removing tool

Used for withdrawing the oil from the
fixing unit.
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Tool name Shape Rank Use/Remarks

Oil storage bottle B Used for storing oil.

Transfer drum fixing B Used for fixing the transfer drum in
screw place during distribution.

Note: Ranks

A—Each service technician should carry one.

B—A group of about five service technicians should share one.

List of Lubricants, Cleaners

No. Material name Components Use Remarks
1 Alcohol: ethyl C,HsOH, Cleaning: plastic, rubber, ¢ Purchase locally
(pure or external parts e Flammable: keep away from
denatured) or (CH3),CHOH flame
isopropyl (pure
or denatured)
2 MEK (methyl CH3CO-CyH5 Cleaning: oil and toner ¢ Purchase locally
ethyl ketone) stains e Highly flammable: keep away
from flame
3 Lubricating oil Petroleum mineral oil Apply between gear and 100 ml bottle
shaft
4 Lubricating Special oil Apply to gear e 20gtube
material Special solid lubricating
material
Lithium soap
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Moving the printer

Before moving the printer, follow these guidelines:

Open the photosensitive drum door and remove the waste toner
bottle.

Drop the transfer drum lever and remove the drum cartridge.
Store the drum cartridge in the drum cover.

Remove the toner cartridges.
Fix the transfer drum unit with the transfer drum fixing screw.

Open the front door and remove the oil bottle. Remove oil from
the fixing unit.

Tape shut the transfer drum lever and the photosensitive drum
door.

Tape shut the front door, the fixing unit cover, and the pick-up
cover.

Before moving the printer to a new location, be sure to remove any
silicone oil in the printer with the oil pump included in the printer
package. Also remove the drum cartridge, the four toner cartridges,
and the waste toner bottle.

Remove any oil from the oil catch tray with the oil removing tool
and transfer the oil to the oil storage bottle. Move the lever up and
down about 50 times. Then remove any oil in the bottle case and oil
catch tray again. Repeat this three times.

To remove the oil, follow the procedure in this section. Wash off any
silicone oil from your hands with a mild detergent.

Neglecting this operation will cause oil leakage inside the printer
and may damage the unit.

C-1
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To remove the fixing unit

1.
2.

8.

Make sure the power switch is off, then open the front door.
Remove the oil bottle.

Be careful as oil may drip from the bottle. Store it on a flat level
surface, away from direct sunlight.

Open the feeder door.

Open the fixing unit cover.

Remove the strap on the right side by pulling down the top tab
and then lifting the strap from the slot in the engine chassis.

Slide the door to the left off the hinges.

Loosen the two large screws near the door hinges, pull the
black handles of the fixing unit toward you, and lift the fixing
unit straight up and out. Be sure to keep the fixing unit level
while you lift it.

Note: Since there is a possibility of spilling oil when removing
the fixing unit, lift it out slowly and evenly. If you spill oil, wipe
it up with a towel.

Place the fixing unit on paper that is on a level surface.

To remove oil from the fixing unit

1.

Remove the cover and cleaning cap of the oil storage bottle.

Place the bottle on a flat, level surface, away from direct
sunlight.
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2. Withdraw the oil from within the bottle case with the oil
removing tool that comes with the printer. Transfer the oil to
the oil storage bottle.

3. Remove the black snap-on device to the left of the bar code
and then remove any oil from the oil catch tray with the oil
removing tool and transfer it to the oil storage bottle.

4. Move the green lever up and down about 50 times. Then remove
any oil in the bottle case and oil catch tray again. Repeat this
three times.

5. Replace the cap on the oil storage bottle.

Note: Do not add any oil to the printer other than what was
removed.

The oil is very slippery and may cause skidding or slipping if spilled.
Use an absorbent material to contain and collect spilled oil for
disposal. Thoroughly clean any oily surface with an all-purpose
alkaline cleaner, or have the surface (carpeting, for example)
commercially cleaned. Except for cleaning plastic and vinyl surfaces,
petroleum distillates can be used. Dispose of absorbed material
according to federal, state and local regulations.

Note: Do not incinerate the used oil recycle bottle or the oil pump.
Never use any oil other than the suggested one. Do not operate the
printer without the silicone oil bottle installed; otherwise the printer
may be damaged. Keep the oil recycle bottle and oil pump clean,
free of any foreign object when handling or storing.
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Appendix D:

Spare Parts

See below for a list of Electronics for Imaging, Inc. manufactured
spare parts. The Electronics for Imaging, Inc. vendor code for these

spares is 0105116694.

DEC part number

EFI part number

Description

29-33061-01 10021157 Video controller
PCB (without
mounting plate or
SIMMS)

29-33055-01 10032068 Mounting plate

29-33054-01 00022028 514MB SCSI HDD,
unformatted

29-33056-01 10031065 SCSI-HDD 50-pin
ribbon cable

29-33052-01 10021172 4MB memory SIMM

29-33053-01 10021173 8MB memory SIMM

29-33057-01 10011320 English doc &
diskette kit

29-33058-01 10006137 English doc pack

29-33059-01 10011317 English Mac user
software disk pack

29-33060-01 10011327 English Windows
user software disk
pack

LNC1X-UD 10007437 16MB memory
upgrade kit

LNC1X-UE 10007438 32MB memory
upgrade kit

n/a 70001279 Colorwriter product
ID logo

n/a 70001277 Control panel overlay

n/a 70001128 Fiery Driven &
Adobe label

TBD 70001400 1.0 system software
on CD-ROM

e m— A0 LAl . _n
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See below for a list of Canon manufactured spare parts. The Canon

vendor code for these spares is 0018877000.

DEC part number

Canon part number

Description

Parts Catalog number

Outer Covers

n/a RB1-4500-000 Cover, front door 100-8B

n/a RG5-1144-000 Front door with 100-8
display

n/a RB1-4511-000 Plate switch (front 100-8C
door)

n/a RB1-4527-000 Frame reinforcement  100-8D
(front door)

n/a RB1-4862-000 Cover, rear 100-2

n/a RB1-4863-000 Cover, side left 100-3

n/a RB1-4864-000 Cover, upper 100-4

n/a RG5-1509-000 Fixing unit cover 100-10

n/a RB1-4873-000 Face-up tray 100-10B

n/a RB1-4872-000 Face-up tray cover 100-10C

n/a RB1-4867-000 Pick-up cover 100-5

n/a RG5-1205-000 Manual tray cover 100-6

n/a RG5-1204-000 Manual feed tray 100-7

n/a RB1-4854-000 Manual tray slider 100-1

Inner Covers

n/a RB1-4480-000 Inner cover 1 103-17

n/a RB1-4479-000 Inner cover 2 103-3

n/a RB1-3976-000 Inner cover 3 530-41

n/a RB1-3968-000 Transfer drum cover 530-9

n/a RB1-4696-000 Photosensitive drum  103-10A
door cover

n/a RG5-1532-000 Wiaste toner sensor &  103-10
door

n/a RB1-4498-000 Rear frame plate 104-15

Fans

29-32939-01 RH7-1225-000 Fuser fan 107-7

n/a RF5-0991-000 Fuser fan duct 107-1

29-32940-01 RH7-1226-000 Controller fan 105-11

29-32941-01 RH7-1227-000 Laser/engine fan 107-8

n/a RB1-4571-000 Laser/engine fanduct, 107-2
lower

n/a RB1-4554-000 Laser/enginefanduct, 107-3

upper
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DEC part number Canon part number Description Parts Catalog number

29-32942-01 RB1-4578-000 Ozone filter 107-31

29-32943-01 RB1-4515-000 Air filter 107-1A

Panels

29-32944-01 RH6-0116-000 Front display unit 100-8L

29-32945-01 RH6-0111-000 Density control panel  108-35

Drive System

29-32946-01 RH7-1220-000 Main motor 107-6 (includes PCB)

29-32947-01 RH7-1222-000 Developing motor 250-38

29-32948-01 RH7-1221-000 Transfer drum motor ~ 250-37

29-32949-01 RG5-1503-000 Delivery drive unit 264 all

29-32950-01 RG5-1491-000 Drive unit 250 all

n/a RB1-3969-000 Rotary manual unit 530-33C
knob

n/a RG5-1186-000 Rotary manual unit 150 all
assembly

n/a No part number Drive solenoid unit 141 all

29-32951-01 RG5-1494-000 T-Drum cleaning 260 all
press drive

29-32952-01 RG5-1495-000 Discharge roller press 261 all
drive

29-32953-01 RG5-1496-000 Drum press drive unit 262 all

29-32954-01 RG5-1497-000 Attraction roller press 263 all
drive

n/a No part number Door switch upper 120 all
assembly

n/a No part number Door switch lower 121 all
assembly

Paper Transport System

29-32955-01 RG5-1146-000 Paper pick-up 310 all
assembly

29-32956-01 RG5-1189-000 Manual tray pickup 312 all
unit

29-32957-01 RG5-1162-000 Cassette tray pickup 311 all
unit

29-32958-01 RH7-5102-000 Manual feed solenoid ~ 312-25

29-32959-01 RB1-4256-000 Pickup roller 312-4

29-32960-01 RF5-0891-000 Manual feed 312-16
separation pad

29-32961-01 RB1-4258-000 Manual separation 312-24D

sheet
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DEC part number

Canon part number

Description

Parts Catalog number

n/a

29-32962-01

29-32963-01

n/a

n/a

29-32964-01
29-33003-01

n/a

29-32965-01

29-32966-01

FD-29651-01

FD-29651-01

RG5-1170-000
RH7-1223-000
RH7-5103-000
RB1-4178-000
RB1-4179-000

RH7-5101-000
RG5-1163-000

No part number
RG5-1164-000
RG5-1168-000
WG8-0291-000

WG8-0291-000

Manual feed roller
unit 2

Cassette pickup
motor

Cassette registration
roll clutch

Cassette registration
lower roller

Cassette registration
upper roller

Cassette feed solenoid

Cassette separation
roller unit

Cassette separation
roller

Cassette feed roller
unit 1

Cassette pickup
rollers

Manual feed paper
detect sensor

Manual feed paper
size sensor

312-17
311-34B
311-39
311-10
311-11

311-38
311-32

311-32
311-33
311-1
312-22 (PS1)

312-22 (PS2)

Electrical PCBs

See EFI list above

n/a

n/a

n/a

n/a

n/a

n/a

29-32968-01
n/a

29-32969-01

n/a

RB1-4540-000

RB1-4551-000

RB1-4552-000

RB1-4570-000

RB1-4532-000

RB1-4560-000

RG5-1223-000
RB1-4555-000

RG5-1233-000

Video controller
PCB assembly

DC controller top
plate

DC controller
mount 1

DC controller
mount 2

DC controller
mount 3

DC controller shield
plate

DC controller plastic
cover

DC controller PCB

Mechanical PCB
mount

Mechanical PCB

105-1

108-25

108-26

108-28

105-3

108-27

930 all
107-18

935 all
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DEC part number Canon part number Description Parts Catalog number
29-32970-01 RG5-1234-000 Pick-up PCB 940 all
29-32971-01 RG5-2184-000 Terminal PCB 941 all
29-32972-01 RG5-1216-000 Cassette-size sensor 103-9
assembly
n/a RG5-1236-000 Cassette size sensing 971 all, 103-9, & R91
PCB
29-32973-01 RG5-1226-000 Waste toner sensor 972 & 103-10J (PS12)
PCB
29-32974-01 RG5-1225-000 Toner-low detect 973 all (1/2 PS11)
beam PCB
29-32975-01 RG5-1224-000 Toner-low detect 974 all (1/2 PS11)
receive PCB
29-32976-01 RH3-2158-000 LVPS box unit 110V~ 107-4
29-32977-01 RH3-2159-000 LVPS box unit 220V~ 107-4
n/a No part number LVPS PCB
29-32978-01 RG5-1214-000 HV supply assembly ~ 102-7
n/a No part number HVPS PCB
29-32979-01 RG5-1241-000 Separation HVT PCB  103-12
29-32980-01 RH7-7060-000 Temperature/ 103-14
humidity sensor
FD-29651-01 WG8-0291-000 Oil overflow sensor 108-8 (PS10)
29-32973-01 RG5-1226-000 Qil sensor PCB 972 all (PS13)
n/a No part number Ejection PCB
29-32981-01 RG5-1237-000 Ejection PCB 975 all
assembly
Transfer Drum Holder Unit
29-32982-01 RG5-1134-000 Transfer drum holder 530 all
assembly
29-32983-01 RG5-1126-000 Transfer drum 530-45 & 531 all
assembly
n/a WG8-0182-000 Transfer drum top 531-46 (PS8) fig 2
sensor
29-32984-01 RF5-1008-000 Discharge roller 531-51
29-32985-01 RB1-4018-000 Attraction roller 530-27
29-32986-01 RH7-5104-000 Separation claw 531-34
solenoid
29-32987-01 RB1-4010-000 Cam sensor 531-29
FD-29651-01 WG8-0291-000 Separation sensor 531-36 (PS7) fig 2
29-32988-01 RF5-0859-000 Sheet, transfer drum  530-42
29-32989-01 RG5-1127-000 Gripper unit 531-24

D-5



Colorwriter LSR 2000 Printer

Service Guide

D-6
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DEC part humber

Canon part number

Description

Parts Catalog number

29-32990-01 RH7-5105-000 Gripper solenoid 531-64
FD-29651-01 WG8-0291-000 Attraction sensor 531-36 (PS6) fig 1
29-32991-01 RG5-1156-000 Transfer drum 710 all
cleaner unit
29-32992-01 RG5-1510-000 Face-down delivery 350 all
unit
FD-29651-01 WGB8-0291-000 Cleaning belt sensor ~ 350-7B (PS5)
n/a RH7-5111-000 Cleaning belt drive 142-3 (SL3)
solenoid
Exposure System
29-32993-01 RG5-1115-000 Laser/scanner 106-2
assembly
Charging System
LNC1X-AE R74-3011-000 LNCO01 drum Not shown (has two
cartridge kit waste toner bottles)
29-32994-01 RG5-1158-000 Density sensor unit 580-6 (PS14)
n/a No part number Separation charging/ 580 all
density
29-32995-01 RG5-1152-000 Separation corona 580-5
assembly
n/a RB1-4156-000 Density sensor cover ~ 580-10
Developing System
See Miscellaneous items on page B-20. Toner cartridge(s) Not shown
n/a RB1-4445-000 Rotary unit sensor 108-4
plate
n/a RS5-0435-000 Rotary unit gear 107-9
n/a RB1-4362-000 Developing rotary 500-1
unit crossmember
(holder)
n/a RB1-4441-000 Developing rotary 102-4
unit rear bushing
29-32996-01 RG5-1181-000 Developing rotary 500 all
unit
29-32997-01 RG5-1185-000 Ejection unit 140 all
FD-29651-01 WGB8-0291-000 Toner cart position 108-8 (PS3)
sensor
n/a WG8-0182-000 Developing rotary 108-9 (PS4)
position sensor
Fuser
29-32998-01 RG5-1511-000 Fuser unit 110V 810 all
29-32999-01 RG5-1537-000 Fuser unit 220V 810 all
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DEC part number

Canon part number

Description

Parts Catalog number

n/a

RH7-7059-000

Thermistor

810-41

n/a RG5-1523-000 Cleaning belt unit 810-76 & 830 all
n/a RB1-5100-000 Cleaning belt fixing 830-1 (Replacement)
roller
LNC1X-AF RF5-0944-000 LNCO1 oil bottle Not shown
FD-29651-01 WG8-0291-000 Delivery sensor 810-46 (PS9) fig 1
n/a RH7-4060-000 110V lamp 810-55
n/a RH7-4065-000 220V lamp 810-55
Paper Feeder
LNC1X-TA R95-5001-700 LNCO1 paper feeder R10 & R11
option
n/a RB1-5849-000 Front cover R10-4
n/a RB1-5850-000 Rear cover R10-5
n/a RB1-5847-000 Left cover R10-2
n/a RB1-5848-000 Right cover R10-3
n/a RB1-5851-000 Open/close cover R10-6
n/a RG5-1663-000 Separation roller unit  R13-7
n/a RB1-4212-000 Separation roller R13-7A
n/a RG5-1662-000 Feed roller unit 1 R12-16
n/a RB1-4212-000 Feed roller 1 R12-16B
n/a RB1-5808-000 Feeder roller R12-9
n/a RG5-1660-000 Paper pickup R12 all
assembly, front
29-32962-01 RH7-1223-000 Stepping motor R12-19 (Paper feeder
pickup motor)
n/a RH7-5070-000 Cassette feed solenoid  R12-20
n/a RB1-5822-000 Paper feed roller R12-7 (Feed roller 2)
29-32966-01 RG5-1168-000 Cassette pickup R12-1
rollers
n/a RG5-1216-000 Cassette-size sensor R11-13
assembly
n/a RG5-1236-000 Cassette size sensing R11-13C
PCB
n/a RG5-1670-000 Paper feeder PCB R11-25
n/a RH3-2156-000 Power supply R11-17
FD-29651-01 WG8-0291-000 Pick-up sensor R12-35 (PS352)
n/a RG5-1671-000 Cassette paper sensor  R12-17 & R92
PCB (PS351)
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DEC part number Canon part number Description Parts Catalog number
Miscellaneous
29-33000-01 RY9-0100-000 Hypodermic syringe
29-33001-01 RY9-0101-000 Oil bottle
29-33002-01 RY7-0018-000 Transfer drum fixing

screw
29-33004-01 RY9-0095-000 Printer driver tester
29-33005-01 RH7-5106-000 Solenoid, various 141-3
29-33006-01 RH7-5109-000 Solenoid 141-4
LNC1X-TB R95-4000-700 LNCO1 universal

cassette
LNC1X-AG R95-6003-700 LNCO1 OHT Assize

(50/bx)
LNC1X-AH R95-6002-700 LNCO1 OHT A4

(50/bx)
LNC1X-TA R95-5001-700 LNCOL1 paper feeder

(includes universal

cassette)
LNC1X-AA R74-3015-000 LNCO1 toner

cartridge - K
LNC1X-AB R74-3014-000 LNCO1 toner

cartridge - C
LNC1X-AC R74-3013-000 LNCO1 toner

cartridge - M
LNC1X-AD R74-3012-000 LNCOL1 toner

cartridge - Y
LNC1X-AE R74-3011-000 LNCO1 drum

cartridge kit (has two

waste toner bottles)
LNC1X-AF R95-6004-000 LNCO1 silicon oil




Appendix E:
Accessories and Supplies

This appendix includes information on optional parts and
accessories.

Optional paper feeder unit

This option (LNC1X-TA) comes with the paper feeder unit, an
optional (universal) cassette, and two locking pins to secure the
paper feeder unit to the printer body.

Locking pins (2)

Caution sheet Safety information

Optional paper cassette

You can purchase a universal paper cassette (LNC1X-TB) which can
hold any size from 216 x 356 mm to 184 x 267 mm, including
Letter, A4, Legal, and B5 paper. You can load only plain paper from
16- to 24-1b (61 to 90 g/m?) into a paper cassette, and the
maximum capacity is about 250 sheets at 20 Ib (75 g/m?2).
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Optional cassette

Caution sheet

Memory upgrade Kits

The following memory upgrade kits are available:

Memory upgrade Kit SIMM configuration Part Number
16MB Four 4AMB LNC1X-UD
32MB Four 8BMB LNC1X-UE

Instructions for installing the SIMMs are included in the Kit itself.

Ordering consumables

You will want to keep a supply of the following consumables on
hand—especially if your site has more than one printer in service.

Toner cartridges

Use of the genuine toner cartridges designed for this printer is
recommended. Four types of color toner cartridges are available:
cyan, magenta, yellow, and black.

Description Part Number
Cyan toner cartridge LNC1X-AB
Magenta toner cartridge LNC1X-AC
Yellow toner cartridge LNC1X-AD
Black toner cartridge LNC1X-AA
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Note: Each color toner cartridge typically lasts for about 4,000
prints of A4- or Letter-size paper (when printing at 5% print
density). The actual cartridge life, however, depends on how much
toner of each toner cartridge is used for each print; the more toner
from a particular toner cartridge is used for each print, the shorter
the cartridge life for the particular color toner cartridge will become.

A Material Safety Data Sheet is available for toner cartridges.

Before installing a toner cartridge, be sure to remove the two pieces
of protective tape.

Silicone oil

Silicone oil is used in the final fixing process before the paper comes
out of the printer. To prevent toner offset caused by toner on the
fixing rollers, the upper roller remains in contact with the cleaning
belt impregnated with silicone oil supplied from the silicone oil
bottle (LNC1X-AF).

You will probably need to replace the silicone oil after about 10,000
pages of full color.
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A Material Safety Data Sheet is available for silicone oil.

The oil is very slippery, and may present a skidding or slipping
hazard. Following a spill or leak, use absorbent material to contain
and collect excess oil for salvage or disposal. Thoroughly clean the
floor or other contaminated surface (such as a ladder) and do not
leave any traces of the oil.

Use an all-purpose alkaline cleaner, or have the surface (including
carpeting) cleaned commercially. Petroleum distillates may be used,
except on plastic or vinyl surfaces. Dispose of absorbed material in
accordance with applicable federal, state and local requirements.

* Do NOT use any other than the specified silicone oil.

» Do not dispose of the used silicone oil bottle in a flame of any
kind.

« Do not operate the printer when no silicone oil bottle is
installed; otherwise the printer may be damaged.

Drum cartridge Kit

Each drum cartridge kit (LNC1X-AE) contains a drum cartridge
and two waste toner bottles. When you replace the drum cartridge,
be sure to always replace the waste toner bottle as well.

You will probably need to replace the drum cartridge after about
10,000 pages of full color.

Note: The frequency with which you will need to replace the drum
cartridge depends upon various factors, including: the mix of color
images and black-only images printed, the frequency of printer
calibration, and the amount of continuous versus intermittent
printing.
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After you remove the cap from the new waste toner bottle, be sure
to use this sealing cap to recap the used waste toner bottle before
storing it away.

Sealing cap

Transparency film

For optimum printing results, use only the transparency film
specifically for the Colorwriter LSR 2000. Under no circumstances
should this type of transparency film be used with other laser
printers In addition, remember to feed transparencies via the
multipurpose tray only.

Description Quantity Part Number
Letter-size transparencies 50 sheets LNC1X-AG
Ad-size transparencies 50 sheets LNC1X-AH
Paper

While most 17-28 Ib paper is usable, high brightness print media,
such as Hammermill's LaserPrint 24 1b paper, is recommended for
this color laser printer. Also, Teslin™ for laser printers and colored
paper are acceptable. It is a good idea to experiment using different
types or brands of paper (as long as it complies with these
specifications). Make sure you are satisfied with the results before
purchasing large quantities of paper.

Note: Do not attempt to print labels on the printer.
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Appendix F:
Related Documentation

The list below contains Digital documents associated with
PostScript and the Colorwriter LSR 2000 printer and their

[l PSS B

respective order numbers.

Document title/description

Order number

English

Whole kit EK-LSRCW-DK
Getting Started EK-LSRCW-GS
User Guide EK-LSRCW-UG
Quick Reference card EK-LSRCW-RC
Service Guide EK-LSRCW-SV
PostScript Language Addendum EK-LSRCW-PS
Release Notes EK-LSRCW-RN
Registration card EK-PRNTR-RC
Warranty card EK-PR9OE-WC
Italian

Whole kit EK-LSRCI-DK
Getting Started EK-LSRCI-GS
User Guide EK-LSRCI-UG
Quick Reference card EK-LSRCI-RC
PostScript Language Addendum EK-LSRCI-PS
Release Notes EK-LSRCI-RN
German

Whole kit EK-LSRCG-DK
Getting Started EK-LSRCG-GS
User Guide EK-LSRCG-UG
Quick Reference card EK-LSRCG-RC
PostScript Language Addendum EK-LSRCG-PS
Release Notes EK-LSRCG-RN
French

Whole kit EK-LSRCF-DK
Getting Started EK-LSRCF-GS
User Guide EK-LSRCF-UG
Quick Reference card EK-LSRCF-RC
PostScript Language Addendum EK-LSRCF-PS
Release Notes EK-LSRCF-RN
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Document title/description Order number
Spanish

Whole kit EK-LSRCS-DK
Getting Started EK-LSRCS-GS
User Guide EK-LSRCS-UG
Quick Reference card EK-LSRCS-RC
PostScript Language Addendum EK-LSRCS-PS
Release Notes EK-LSRCS-RN
Japanese

Whole kit EK-LSRCJ-DK
Getting Started EK-LSRCJ-GS
User Guide EK-LSRCJ-UG
Quick Reference card EK-LSRCJ-RC
PostScript Language Addendum EK-LSRCJ-PS
Release Notes EK-LSRCJ-RN

In addition to the specific Colorwriter LSR 2000 printer
documentation listed above, the following documents provide
general PostScript language information:

e PostScript Language Reference Manual Supplement for Version
2013 by Adobe Systems Incorporated, March 31, 1993.
Available through the Adobe Systems Developer Support
organization.

« PostScript Language Reference Manual, Second Edition by Adobe
Systems Incorporated, ISBN 0-201-18127-4. Available in
bookstores.

Technical support

If you need help deciding which documentation best meets your
needs call 1-800-DIGITAL (1-800-344-4825) for technical
assistance.

Electronic orders

If you wish to place an order through your account at the Electronic
Store, dial 1-800-234-1998 using a modem set to 2400- or 9600-
baud. You must be using a VT terminal or terminal emulator set at
8 bits, no parity. If you need assistance using the Electronic Store,
call 1-800-DIGITAL (1-800-344-4825) and ask for an Electronic
Store specialist.
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Telephone and direct mail orders

Customers can order additional documents by phone or by mail:

In the U.S.A. call DECdirect 1-800-DIGITAL
(1-800-344-4825) or write:

Digital Equipment Corporation
Merrimack Communications Center
PO. Box 9501

Merrimack, NH 03054

Fax:1-800-513-4778

In Puerto Rico, call 809-781-0505 or write:

Digital Equipment Corporation, Inc.
3 Digital Plaza, 1st Street

Suite 200

Metro Office Park

San Juan, Puerto Rico 00920

Fax: 809-749-8300

In Canada call 1-800-344-4825 or write:

Digital Equipment of Canada Ltd.
100 Herzberg Road

Kanata, Ontario, Canada K2K 2A6
Attn: DECdirect Sales

Fax: 613-591-4021

For internal orders, call DTN 264-4446 or (603) 884-4446; or
write:

U.S. Software Supply Business
Digital Equipment Corporation
10 Cotton Road

Nashua, NH 03063-1260

Note: For software documentation orders, call to request an Internal
Software Order Form (EN-01740-07).
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Symbols
+/-key 2-1-2-2

Numerics
10Base-T connector 5-120

A

ACA Cntl Reg 6-8, 6-11
ACA DMA Adr 6-8, 6-11
ACA DMA Cnfg 6-8, 6-11
ACA VAdr Reg 6-8, 6-11
ACAVCntReg 6-8, 6-11
acessories E-1

activity lights 2-7—2-8, 6-7
adjusting color density 2-2
Adobe PostScript Printer driver 1-8
air ventilation slots  xvii
APC 3-16, 3-20

between-pages 3-20— 3-21
initial  3-20

AppleTalk 1-2
applying

blade, removing 5-113
roller, replacing 5-112

attraction 3-37

roller 1-6, 3-37, 3-89-3-90, 5-58, 5-66

roller diagram 3-38

roller press cam  3-12

roller press drive unit, removing 5-35
sensor 3-89, 5-58, 5-73

voltage 3-52

AUI connector 5-120

Automatic Photoemission Control (APC) 3-16

B

basic sequence of operation 3-14
between-pages APC  3-20- 3-21
Bk LED 2-1-2-2

boards

cassette paper sensor 5-161
cassette size-sensing 5-134, 5-167, 6-85

DC controller 1-2, 3-3, 3-5, 5-127, 6-80

description 6-76

ejection 5-150

ejection sensing 6-84
high-voltage power supply 6-83
location 6-75

mechanical controller 1-2, 3-3, 3-5, 5-131, 6-82

oil sensor 5-149

paper feeder 5-164

paper feeder driver 3-124, 6-86
paper pick-up 3-83

pick-up 3-12, 5-132
separation HVT 5-144, 6-84
terminal 1-2, 5-133
toner-low detect beam 5-139
toner-low detect receive 5-139
video controller 1-2, 5-119-5-120, 6-81
waste toner sensor 5-137

bl P BT

bottle case unit 5-90, 5-114

buttons
+/- 2-1-2-2
cancel 2-7

COLOR SELECT 2-1-2-2
description 2-8—2-9
down 2-7

ENTER 2-1-2-2
enter 2-7

menu 2-7

next 2-7

online 2-7

previous 2-7

TEST PRINT 2-1-2-2
up 2-7

C
CLED 2-1-2-2
cables
checking 6-1
power 1-5
cam
attraction roller press 3-12
cleaning brush 3-12
discharge roller press 3-12
drum press 3-12
manual feeder paper lifting 3-12
transfer drum 3-58
cancel button 2-7
cartridge
drum 3-28, 5-79
toner 3-25, 3-29, 3-63, 3-67, 5-84
toner, removing  5-85
cassette 1-6
feed solenoid, removing 5-55
feeding 3-76
feeding pick-up roller 1-3
paper 1-5
paper sensor PCB  5-161
paper size  3-80
pick-up 5-39
pick-up roller 1-6, 3-12
size sensing PCB  5-134, 5-167, 6-85
switches 3-80
CD, system software 5-170
charging system 5-79
checking
cables 6-1
charging unit  6-2
consumable materials 6-2
installation environment  6-2
network connections 6-87
paper jams 6-3
print paper 6-2
roller engagement 6-16
chips
CPU 3-3, 6-8, 6-10
Rip 3-3, 6-8, 6-11
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circuit
cleaning brush motor drive 3-95
density sensing 3-72
developing 3-69
developing motor drive 3-68
drum motor drive 3-94
fixing unit abnormality detection 3-105
fixing unit motor 3-111
heater safety 3-104
laser control  3-19
off-timer 3-103
photosensitive drum  3-55— 3-56
pick-up motor drive 3-86
scanner motor 3-23-3-24
cleaner blade 1-3
cleaning
belt 1-6, 5-90, 5-108
belt roller 5-90
belt, removing 5-107
belt, solenoid 5-76
brush 1-3, 1-6, 3-27
brush motor 3-13
brush motor drive circuit 3-95
brush press cam 3-12
fixing unit 3-109- 3-110, 5-106
transfer drum  3-40— 3-41, 3-91—3-92
unit 1-6
clutches
description 6-72
location 6-71
color
density settings 2-1
density, adjusting 2-2
pages, printing 2-10
COLOR SELECT
indicators 2-1-2-2
key 2-1-2-2
components
electrical 5-119
Configurable PostScript Interpreter (CPSI) 3-3
configuration page, printing 2-10
connectors
10Base-T 5-120
AUl 5-120
location 6-77
Parallel 5-120
SCSI 5-120
contone mode 1-7
control panel
activity light 6-7
adjusting edge registration 2-1, 2-6
definition xiv
density xiv, 2-1, 5-18
LCD xviii
printer xiv, 1-5, 2-1, 2-7
separation control designation 2-1, 2-5
test pattern pages 2-1, 2-3

Index-2

controller, fan 5-19, 5-21
covers
external paper feeder 5-153
fixing unit 1-5, 5-3
fixing unit, removing 5-7

inner 5-3

inner, removing 5-12—5-13
left 5-3

left cover, removing 5-6
pick-up 1-5, 5-3

pick-up, removing 5-9
rear 5-3, 5-7

removing 5-3
transfer drum  5-3
transfer drum, removing 5-14
upper 1-5, 5-3-5-4
CPSI (Configurable PostScript Interpreter) 3-3
CPU 3-3
diagnostics 6-8, 6-10
CSw1 3-80
CSw2 3-80
CSw3 3-80
customer maintenance B-6

D

damage, reporting xvi

DC controller PCB 1-2, 3-3—3-5, 5-127, 6-80
fixing heater errors 3-101
removing 5-127
replacing 6-18
signal diagram 3-8—3-9

delivery
delay jam 3-115
diagram 3-96

drive unit, removing 5-36
face-down unit, removing 5-75
fixing unit, removing 5-109
guide 5-90

paper sensor 3-95

stationary paper jam 3-116
unit description 3-95

density
color settings 2-1
control  3-69

sensing circuit 3-72
sensor, removing 5-82
density control panel 2-1
+/- key 2-1-2-2
adjusting color density 2-2
adjusting edge registration 2-1, 2-6

adjusting separation control designation 2-1, 2-5

COLOR SELECT key 2-1-2-2
desription  xiv

ENTER key 2-1-2-2

gauge 2-1-2-2

removing 5-18

test pattern pages 2-1, 2-3—2-4
TEST PRINT key 2-1—2-2
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detection
developing fault 3-67
fixing unit abnormality 3-105
fixing unit errors  3-101
paper jams 3-112
rotary rotation failure 3-67
toner cartridge installation
toner low 1-3
developing 3-25, 3-35
bias 3-48
bias diagram 3-50
block 3-34
cylinder 3-25
cylinder drive  3-62— 3-63
description 3-58
detection, rotary position 3-65- 3-66
diagram 3-59- 3-60
fault detection 3-67
motor 3-13, 3-68
motor, removing 5-26
operation 3-60
PS4 3-65
rotary 1-6, 3-59-3-61, 3-64, 5-86
rotary failure 3-67
stopper, rotary  3-65
system 5-84
toner cartridge 3-63, 3-68
unit 1-2
diagnostics
ACA Cntl Reg 6-8, 6-11
ACA DMA Adr 6-8, 6-11
ACA DMA Cnfg 6-8, 6-11
ACA VAdr Reg 6-8, 6-11
ACAVCntReg 6-8, 6-11
CPU 6-8, 6-10
DRAM 6-8, 6-11
DRAM AD 6-11
DRAM CB 6-11
DRAM Config 6-8, 6-11
DRAM IFA 6-11
DRAM MMP  6-11
DRAM RA 6-11
DRAMRD 6-11
DRAM SIMM 6-8, 6-11
DRAM Slot 6-8, 6-11
EEPROM 6-8, 6-10
EPROM 6-8, 6-10
Eth ExtTDR 6-11
Eth Fuse 6-8, 6-11
Eth Idle 6-8, 6-11
Eth Int LpBk 6-8, 6-11
Eth Quiet 6-8, 6-11
Eth Self 6-8, 6-11
Etherenet address 6-87
Ethernet 6-8, 6-11
extended 6-9
fuses 6-8—6-9, 6-11
MIPS FPU 6-8, 6-10
Real Time Clock 6-8, 6-10
RipChips 6-8, 6-11
RTC R/W Reg 6-8, 6-10

RTC Self 6-8, 6-10
RTC Set 6-8, 6-10

RTC Start 6-8, 6-10
running manually 6-9
SCSICmd Reg 6-9, 6-12
SCSI FIFO 6-9, 6-12
SCSI Fuse 6-9, 6-11
SCSI Quiet 6-9, 6-12
SCSI R/W Reg 6-9, 6-12
SCSI Rupt Il 6-9, 6-12
SCSI Rupt Rst  6-9, 6-12
SIMMs 6-8, 6-11
start-up 6-8

start-up error numbers 6-8
startup errors  6-7

video controller board 6-9

diagram

attraction roller 3-38

DC and mechanical controller functions 3-4
DC controller signals 3-8— 3-9
developing 3-59- 3-60, 3-63
developing bias  3-50

developing motor drive circuit 3-69
discharge rollers 3-42

electrostastic latent image formation 3-33
environment control 3-71

fixing and delivery unit 3-96

fixing unit  3-45

four-color transfer process 3-27
half-tone correction 3-70

high-voltage control 3-46

image formation system components 3-25
laser beam exposure  3-34

laser control circuit 3-19

laser/scanner 3-16

light area of photosensitive drum 3-36
mechanical controller signals 3-10— 3-11
paper gripper 3-37

paper pick-up/feed 3-75

paper separation  3-40

photosensitive drum cleaning 3-43
photosensitive drum thickness detection 3-56
primary charging 3-34

printer, cross sectional view 1-6

printer, functional 1-4, 3-2

printing overview 3-32

scanner motor 3-24

scanner system 3-23

separation charging unit 3-54

toner cartridge 3-29

toner cartridge position 3-67

toner cartridge separation 3-63

toner stirring  3-30

transfer 3-39

transfer drum 3-58

transfer drum cleaning 3-41

transfer drum voltage 3-51

voltage to primary charging roller 3-48
waste toner collection 3-44



Colorwriter LSR 2000 Printer
Service Guide

discharge
block 3-40-3-41

roller 1-6, 3-42, 3-52, 3-93, 5-58, 5-64

roller press cam  3-12
roller press drive, removing 5-33
display panel 5-3
removing 5-17
display window 2-7— 2-8
definition xiv
documentation F-2
door
front 1-5, 5-3
front, removing 5-5
photosensitive drum  5-3, 5-15
switch (SW2) 3-121
down button 2-7
DRAM 6-8, 6-11
DRAM AD 6-11
DRAM CB 6-11
DRAM Config 6-8, 6-11
DRAM IFA 6-11
DRAM MMP 6-11
DRAM RA 6-11
DRAMRD 6-11
DRAM SIMM 6-8, 6-11
DRAM Slot  6-8, 6-11
drive system 3-12, 5-25
drive unit, removing 5-28
drivers
PSPrinter 1-8
drum cartridge 1-6, 3-28, 5-79
handling while moving printer C-1
kit E-4
removing 5-80
drum motor 3-13
drum motor, removing 5-27
drum press cam  3-12
drum press drive unit, removing 5-34
drum separation 3-57

E
edge registration, adjusting 2-1, 2-6
EEPROM 5-120, 6-8, 6-10
ejection sensing PCB  5-150, 6-84
electrical

components 5-119

fan 5-19, 5-24

system adjustments 6-18

Electronic Store, ordering documentation F-2
electrostatic latent image formation 3-33

EMC standards A-8
emissions laser 3-19
enter button 2-7
ENTER key 2-1-2-2
environment
control diagram 3-71
correction 3-69
density control 3-69
half-tone control 3-70
installation 6-2
specifications A-6

Index-4

EPROM 5-120, 6-8, 6-10
EPS files, printing 1-7
errors
fixing 3-101
fixing heater 3-101
messages 2-9
startup 6-7
Eth Ext TDR 6-11
Eth Fuse 6-8, 6-11
Eth Idle 6-8, 6-11
Eth Int LpBk 6-8, 6-11
Eth Quiet 6-8, 6-11
Eth Self 6-8, 6-11
Ethernet xviii
address 6-87
diagnostics 6-8, 6-11
fuse 6-8, 6-11
exhaust fan 5-19
exposure system 5-78
extended diagnostics 6-9
external parts 1-5
face-down tray 1-5
face-up tray 1-5
fixing unit cover 1-5
front door 1-5
manual feeding tray 1-5
oil bottle 1-5
paper capacity indicator 1-5
paper cassette 1-5
paper feeder 1-5
pick-up cover 1-5
power cable 1-5
power receptacle 1-5
power switch 1-5
printer control panel 1-5
release knob 1-5
upper covers 1-5

F
face-down delivery roller 1-6, 3-12
face-down delivery unit, removing 5-75
face-down tray 1-5, 5-3
face-up tray 1-5, 5-3
removing 5-9
failure
rotary rotation 3-67
separation 3-68
toner cartridge pressure 3-68
fan
controller 5-19, 5-21
electrical 5-19, 5-24
exhaust 5-19
fixing 5-19-5-20
FM1 5-19
FM2 5-19
FM3 5-19
fault detection
developing 3-67
rotary rotation failure 3-67
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feed roller
land2 3-12
removing 5-57, 5-158, 5-160
unit 2, replacing 5-46
feed system 1-3
Fiery XJ
Downloader 1-7
RipChips 3-3
Spooler 1-7
fixing
abnormality detection 3-105
applying blade 5-113
bottle case unit 5-90
cleaner unit  3-109- 3-110

cleaning belt 5-90, 5-107—5-108

cleaning belt roller 5-90
cleaning unit, removing 5-106
delivery guide 5-90
delivery roller 1-6
delivery roller, removing 5-110
delivery unit, removing 5-109
description 3-44
diagram 3-45, 3-96
entrance guide 5-90
errors 3-101
fan 5-19-5-20
heater 3-101
heater (upper) 5-90
heater safety circuit 3-104
heaters, removing 5-93
lower heater 5-90
lower roller 1-6, 5-90
motor drive circuit 3-111
off-timer circuit 3-103
oil 5-110, B-10
oil applying unit  5-90
oil bottle 5-114
oil removal 5-92
oil tray 5-90
removing 5-91
roller 3-12, 3-44, 3-97
roller (upper), removing 5-99
roller, removing 5-102
screw  4-1
system 5-90
thermistor 3-97, 5-90, 5-104
thermoswitch 5-90, 5-98
unit cover 1-5, 5-3
unit cover, removing 5-7
unit description  1-3, 3-95
upper roller 1-6, 5-90

fixing unit motor 3-12
attraction roller press cam 3-12
cassette pick-up roller 3-12
cleaning brush press cam 3-12
discharge roller press cam 3-12
drum press cam  3-12
face-down delivery roller 3-12
fixing roller 3-12
oil applying roller 3-12
removing 5-25

floppy disks, user software 1-7
fonts 1-7, A-5

four-color transfer process 3-26— 3-27

front door 1-5, 5-3
functions

printer overview 1-4, 3-2
fuses

Ethernet 6-8, 6-11

SCSI 6-9, 6-11

G

grip jam 3-114

gripper 1-6
control 3-88
removing 5-71
solenoid, removing 5-72
solenoids 5-58

H
half-tone
correction 3-18, 3-70
mode 1-7
handling the printer xv
hard disk drive 5-120
installing 5-124
replacing 5-122
HDD 5-120, 5-122, 5-124
heater safety circuit 3-104
high-voltage
control  3-45
diagram 3-46
generation 3-47
power supply 5-143, 6-83
horizontal sync control 3-21
humidity sensor, removing 5-145

|
illustrations, about  xiii
image
defects 6-22, 6-25—6-37
density 3-69
half-tone correction 3-70
masking 3-22
mode select signal 3-17
mode selection 3-18
quality control 3-69

image formation system 1-2, 1-4, 3-1-3-2, 3-25, 3-28

developing cylinder 3-25
developing unit 3-25
drum cartridge 3-28

four-color transfer process 3-26— 3-27

photosensitive drum 3-25
primary charging roller 3-25
toner cartridge 3-25, 3-29
transfer drum  3-25
initial APC  3-20
initial residual jam 3-118
inner cover 5-3
removing 5-12—5-13

Index-5
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installing
oil bottle 4-11
optional paper feeder unit 4-13
photosensitive drum  4-2
printer 4-1
toner cartridges 4-7
waste toner bottle 4-6

IP address  xviii

IPX (Novell) 1-2, 3-3

J
jam
checking 6-3
delivery delay 3-115
delivery stationary 3-116
detection 3-112
grip 3-114
initial residual 3-118
multi-feed paper stationary 3-117
paper 6-59
paper top position delay 3-113
pick-up delay 3-112
pick-up/feed 3-126
separation delay 3-114
separation stationary 3-115
wrong paper size feed 3-118
job log
printing 2-10

K
keys
+- 2-1-2-2
COLOR SELECT 2-1-2-2
ENTER 2-1-2-2
TEST PRINT 2-1-2-2

L
LAN (local area network) xviii
laser 5-78
beam exposure 3-34
circuit diagram 3-19
control circuit 3-19
diode emission control 3-21
emission 3-19
intensity control 3-20
removing 5-79
safety  xix
system 1-2, 1-4, 3-1-3-2, 3-16
unit 1-6
LCD xiv, xviii, 2-7
LED
Bk 2-1-2-2
C 2-1-2-2
fault 2-7
M 2-1-2-2
processing 2-7
Y 2-1-2-2
left cover 5-3
removing 5-6

Index-6

location
printer xv
requirements xv

M
MLED 2-1-2-2
maintenance C-3
manual
feed 3-79
feeding pick-up roller 1-3, 1-6, 5-43
feeding tray 1-5-1-6
manual diagnostics 6-9
manual feed solenoid, removing 5-42
manual feeding paper lifting cam 3-12
manual feeding pick-up roller 3-12
manual feeding tray 5-39, 5-42
removing 5-11

mechanical controller PCB 1-2, 3-3—3-5, 5-131, 6-82
cleaning brush motor drive circuit 3-95

drum motor drive circuit 3-94
removing 5-131
signal diagram 3-10-3-11
media E-5
menu button 2-7
menu options 2-10
metrics B-12
MIPS FPU 6-8, 6-10
mirror
reflection 1-2
scanning 1-2, 1-4, 3-2, 3-16
motor
cleaning brush  3-13, 3-95
description 6-74
developing 3-68— 3-69
developing unit  3-13
drum 3-13, 3-94
fixing 3-12, 3-111
location 6-73
paper feeder pick-up 5-158
pick-up drive 3-86
pick-up, description 3-12
pick-up, removing 5-48
scanner 3-13, 3-23
moving printer C-1, C-3
multi-feed
jam 3-117
prevention mechanism 3-78
rollers 3-79
multi-purpose tray 5-3

N

network
checking connections 6-87
IP address  xviii
Novell (IPX) 1-2, 3-3
precautions  xviii
support 1-2, A-1

next button 2-7

Novell (IPX) networks 1-2, 3-3
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0

OHP 3-82, 3-97-3-98, 3-117

oil
applying roller 1-6, 3-12
applying unit 5-90, 5-110
bottle xviii, 1-5, 5-114
bottle case 5-114
circulation 3-107, 3-109
description E-3
overflow sensor, removing 5-147
pump 3-12
pump A, removing 5-116
pump B, removing 5-118
removing 5-115
rollers 3-107
sensor PCB, removing 5-149
system components 3-108
tray unit  5-90

online button 2-7

OPC 3-28

operation
basic printer sequence 3-14
printer xvii, 3-1

optional paper cassette E-1

optional paper feeder unit E-1

options A-2

ordering
documentation F-2—F-3
related documentation F-2
supplies E-5

overall control system 1-2, 1-4, 3-1-3-3

overhead projector

jam 3-117
mode 3-97— 3-98
sheet 3-82
ozone
emission  xviii
filter xix
P
pages

test pattern  2-1, 2-3
panels, removing 5-3
PANTONE 2-10
paper
capacity indicator 1-5
cassette 1-5
cassette feeding 3-76
cassette, optional E-1
delivery delay jam 3-115
delivery stationary jam 3-116
external feeder covers, removing 5-153
feed reliability B-12
feeder 1-5, 3-124, A-3
feeder cassette feed solenoid 5-158
feeder driver PCB  3-124, 6-86
feeder PCB  5-164
feeder pick-up motor, removing 5-158
feeder power supply 5-166
feeder, removing 5-152
grip jam 3-114

gripper 3-36— 3-37
handling 1-1
initial residual 3-118
jam 3-112, 6-59
manual feed 3-79
manual feeding paper lifting cam 3-12
multi-feed prevention 3-78
multi-feed stationary jam 3-117
OHP 3-82, 3-97—3-98
OHP jam 3-117
optional paper feeder unit E-1
pick-up delay jam 3-112
pick-up feed jam 3-126
pick-up PCB 3-83
pick-up/feed 1-4, 3-1-3-2, 3-74—3-76
recommended brands E-5
separation 3-39- 3-40
separation delay jam 3-114
separation stationary jam 3-115
size 3-80
top position delay jam 3-113
transport system 5-37
types A-3
wrong size feed jam 3-118

parallel connector 5-120

parts
attraction roller 1-6
cassette 1-6
cassette pick-up roller 1-6, 3-12
cleaning

brush press cam  3-12

cleaning belt 1-6
cleaning brush 1-6
cleaning brush motor 3-13
cleaning unit 1-6
developing rotary unit 1-6
developing unit 3-25
developing unit motor 3-13
discharge roller 1-6
discharge roller press cam 3-12
drum cartridge 1-6, 3-28
drum motor 3-13
drum press cam 3-12
external 1-5
face-down delivery roller 1-6, 3-12
face-down tray 1-5
face-up tray 1-5
feed roller (1 and 2) 3-12
fixing delivery roller 1-6
fixing lower roller 1-6
fixing roller 3-12
fixing unit cover 1-5
fixing unit motor 3-12
fixing upper roller 1-6
front door 1-5
gripper 1-6
laser/scanner unit  1-6
manual feeding pick-up roller 1-6, 3-12
manual feeding tray 1-5—1-6
oil applying roller 1-6, 3-12
oil bottle 1-5
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oil pump 3-12

paper capacity indicator 1-5
paper cassette 1-5

paper feeder 1-5
photosensitive drum 1-6, 3-25, 3-36
pick-up cover 1-5

pick-up motor 3-12

power cable 1-5

power receptacle 1-5
power switch 1-5

primary charging roller 1-6, 3-25
printer control panel 1-5
registration roller 1-6, 3-12
release knob 1-5

scanner motor 3-13
separation charging unit 1-6
separation claw 1-6
separation pad 1-6
separation roller 3-12
transfer drum 1-6, 3-25
upper cover 1-5

waste toner screw  3-12

PCBs

cassette paper sensor 5-161

cassette size-sensing 5-134, 5-167, 6-85
DC controller 1-2, 3-3, 3-5, 5-127, 6-80
description 6-76

ejection sensing 6-84

gjection, removing 5-150

high-voltage power supply 6-83

location 6-75

mechanical controller 1-2, 3-5, 5-131, 6-82
oil sensor 5-149

paper feeder 5-164

paper feeder driver 3-124, 6-86

paper pick-up 3-83

pick-up 3-12, 5-132

separation HVT 5-144, 6-84

terminal 1-2, 5-133

toner-low detect beam 5-139

toner-low detect receive 5-139

video controller 1-2, 5-119-5-120, 6-81
waste toner sensor 5-137

PDT 6-14, B-14

photosensitive drum 1-1-1-2, 1-6, 3-25, 3-36
cleaning 3-42—3-43

door 5-3

door, removing 5-15

installing 4-2

life detection 3-54

motor 3-94

thickness detection 3-55— 3-56

toner 3-62

waste toner collection 3-44

pick-up

cover 1-5, 5-3, 5-9

PCB 3-12, 5-132

roller, removing 5-160

sensor, removing 5-161

unit, removing 5-38, 5-157

Index-8

pick-up motor
cassette pick-up roller 3-12
description 3-12
feed roller 3-12

manual feeding paper lifting cam 3-12

manual feeding pick-up roller 3-12
registration roller 3-12
removing 5-48
separatrion roller 3-12
pick-up/feed 3-75
motor drive circuit 3-86
paper jam 3-112, 3-126
power supply 3-126
system 1-3, 3-1, 3-126
PostScript files, printing 1-7
power
cable 1-5
high-voltage supply 5-143
pick-up/feed 3-126
protection function 3-123
receptacle 1-5
remote switch 3-123
switch 1-5, 3-121
power supply 3-121
high-voltage 3-45
paper feeder 5-166
removing 5-140
previous button 2-7
primary charging 3-33-3-34
roller 1-2—1-3, 1-6, 3-25
printer
cross sectional view 1-6
driver tester 6-14, B-14
external parts 1-5
functional diagram 1-4, 3-2
handling xv
location xv
operation xvii, 3-1
shutting down 5-2
spare parts D-1
speed 1-1, A-5
toner cartridge 1-6
unpacking and setting up  xvi
weight xv
printer control panel
activity lights 2-7—2-8
buttons 2-7-2-9
color pages 2-10
configuration page 2-10
description 2-1, 2-7
display window 2-7—2-8
error messages 2-9
job log, printing 2-10
menu options  2-10
status messages 2-9
test page 2-10
printer description files 1-8
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printing
attraction 3-37
developing 3-35, 3-58-3-61
developing bias 3-48
developing block 3-34
discharge 3-42
discharge block 3-40—-3-41
electrostatic latent image formation block 3-33
fixing 3-44—3-45
laser beam exposure  3-34
options 1-7
paper gripper 3-36— 3-37
photosensitive drum cleaning 3-42— 3-43
primary charging 3-33
process 3-32
separation 3-39- 3-40
test pattern pages 2-3
transfer 3-38-3-39
transfer block  3-36
transfer drum  3-40- 3-41
protection 3-123
pPs1 3-79
pPs14 3-72
PS3 3-67
PS6 3-89
PS9 3-95, 3-115
pump
oil 3-12
pumping, silicone oil from printer C-3

R
rear cover 5-3
removing 5-7
reflection mirror 1-2
registration
cassette side 6-20
leading edge, adjusting 6-19
manual feeding tray side 6-20
paper-feeder cassette side 6-21
roller 1-3, 1-6, 3-12, 5-52
registration roller clutch, removing 5-51
release knob  1-5
remote switch 3-123
remote utility software 1-7
removing
applying blade 5-113
attraction roller 5-66
attraction roller press drive unit 5-35
attraction sensor 5-73
cassette feed solenoid 5-55
cassette paper sensor PCB  5-161
cassette-size sensing PCB  5-134, 5-167
cleaning belt 5-107
cleaning belt solenoid  5-76
controller fan 5-21
covers and panels 5-3
DC controller PCB  5-127
delivery drive unit 5-36
density control panel 5-18
density sensor 5-82
developing rotary unit 5-86

developing unit motor 5-26
discharge roller 5-64

discharge roller press drive unit 5-33
display panel 5-17

drive unit 5-28

drum cartridge 5-80

drum motor 5-27

drum press drive unit 5-34
ejection PCB 5-150

electrical fan 5-24

external paper feeder covers 5-153
face-down delivery unit 5-75
face-up tray 5-9

feed roller 5-57, 5-158, 5-160
fixing cleaning unit  5-106

fixing delivery roller 5-110
fixing delivery unit 5-109

fixing fan 5-20

fixing heaters 5-93

fixing roller (lower) 5-102

fixing unit  5-91

fixing unit cover 5-7

fixing unit motor 5-25

fixing upper roller 5-99

front door 5-5

gripper solenoid  5-72

gripper unit  5-71

hard disk drive 5-122
high-voltage power supply 5-143
inner cover 5-12—5-13

left cover 5-6

manual feed solenoid 5-42
manual feeding tray 5-11
mechnical controller PCB  5-131
oil 5-92, 5-115

oil applying unit 5-110

oil bottle case unit 5-114

oil overflow sensor 5-147

oil pump A 5-116

oil pump B 5-118

oil sensor PCB  5-149

paper feeder 5-152

paper feeder cassette feed solenoid 5-158
paper feeder PCB  5-164

paper feeder pick-up motor 5-158
paper feeder power supply 5-166
photosensitive drum door 5-15
pick-up cover 5-9

pick-up motor 5-48

pick-up PCB 5-132

pick-up roller 5-160

pick-up sensor 5-161

pick-up unit 5-38, 5-157
power supply 5-140

printer shipping materials 4-1
rear cover 5-7

registration roller (upper/lower) 5-52
registration roller clutch 5-51
rotary manual unit 5-30
separation charging unit 5-83
separation claw solenoid 5-67

Index-9
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separation HVT PCB  5-144 registration 1-3, 1-6, 3-12
separation roller 5-56, 5-156 registration (upper/lower), removing 5-52
separation sensor 5-67 registration clutch, removing 5-51
silicone oil from printer C-3 replacement B-3
temperature/humidity sensor 5-145 separation 3-12
terminal PCB  5-133 separation, removing 5-56, 5-156
thermistor 5-104 voltage to primary charging 3-47
thermoswitch 5-98 rotary manual unit, removing 5-30
toner cartridge 5-85 rotary unit 4-7
toner-low detect beam PCB 5-139 RTC R/W Reg 6-8, 6-10
toner-low detect receive PCB  5-139 RTC Self 6-8, 6-10
transfer drum 5-58 RTC Set 6-8, 6-10
transfer drum cleaner press drive 5-32 RTC Start 6-8, 6-10
transfer drum cleaner unit 5-74
transfer drum cover 5-14 S
transfer sheet 5-68 safety A-10
upper cover 5-4 safety information  xiv
video controller PCB 5-120 for unpacking and setting up  xvi
waste-toner sensor PCB  5-137 laser  xix
replacing toner xx
applying roller 5-112 scanner 3-16, 5-78
DC controller PCB 6-18 mirror 1-2, 1-4, 3-2, 3-16
feed roller unit2 5-46 motor 3-13
fixing oil B-10 motor circuit 3-23
hard disk drive 5-122 motor control circuit diagram 3-24
manual feeding pick-up roller 5-43 removing 5-79
rollers B-3 system 1-2, 1-4, 3-1-3-2, 3-23
separation pad 5-44 unit 1-6
transfer drum  5-59 screw
transfer sheet 5-69, 6-17 transfer drum B-15
video controller PCB 5-121 waste toner 3-12
waste toner bottle B-7 SCSI
resolution 1-1 fuse 6-9, 6-11
RipChips 3-3, 6-8, 6-11 SCSI Cmd Reg 6-9, 6-12
RIP-While-Print 1-7 SCSI connector 5-120
rollers SCSI FIFO 6-9, 6-12
applying, replacing 5-112 SCSI Quiet 6-9, 6-12
attraction 1-6, 3-12, 3-37—-3-38, 3-52, 3-89— 3-90, SCSIR/W Reg 6-9, 6-12
5-58 SCSI Rupt Il 6-9, 6-12
attraction, removing 5-66 SCSI Rupt Rst  6-9, 6-12
cassette feeding pick-up 1-3 Sensors
cassette pick-up 1-6, 3-12 attraction 3-89, 5-58
cleaning belt 5-90 attraction, removing 5-73
discharge 1-6, 3-12, 3-42, 3-52, 3-93, 5-58 delivery paper 3-95, 3-115
density 3-72

discharge, removing 5-64

face-down delivery 1-6, 3-12 density, removing  5-82

description 6-69

feed (Land 2) 3-12 ; :

feed unit 2, replacing 5-46 Irgg?]tlﬁ?feeed?n% paper 3-79
feed, removing  5-57, 5-158, 5-160 oil overflow, removing 5-147
fixing 3-12, 3-44, 3-97, 5-99 pick-up 5-161

fixing (lower) 1-6, 5-90 PS1 3-79

fixing (upper) 1-6, 5-90 pPsS14 3-72

fixing delivery 1-6 PS3 3-67

fixing delivery, removing 5-110 PS4 3-65

manual feed pick-up, replacing 5-43 PS6 3-89

manual feeding pick-up 1-3, 1-6, 3-12 PS9 3-95, 3-115
multi-feed 3-79 separation 5-58

oil 3-107 separation, removing 5-67
oil applying 1-6, 3-12 temperature/humidity 5-145
pick-up, removing 5-160 toner 3-31

primary charging 1-6, 3-25 transfer drum top 5-58

Index-10
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separation 3-39 solenoids

charging unit 1-6
charging unit, removing 5-83
claw 1-6

cassette feed, removing 5-55
cleaning belt, removing 5-76
description 6-72

claw solenoid 5-58, 5-67 gripper 5-58
claw unit 5-58 gripper, removing 5-72
delay paper jam 3-114 location 6-71

diagram 3-54 manual feed 5-42

drum 3-57 paper feeder cassette feed, removing 5-158

failure 3-68 separation claw 5-58

HVT PCB 5-144, 6-84 separation claw, removing 5-67

operation 3-91 spare parts D-1

pad 1-6 specifications A-1

pad, replacing 5-44 speed, print 1-1

paper 3-40 spring hook 5-66

roller 3-12 startup

roller, removing 5-56, 5-156 errors 6-7

sensors 5-58, 5-67 start-up diagnostics

stationary paper jam 3-115 ACA Cntl Reg 6-8, 6-11

voltage 3-53 ACA DMA Adr 6-8, 6-11

voltage control designation 2-1, 2-5 ACA DMA Cnfg 6-8, 6-11
service ACA VAdr Reg 6-8, 6-11

60K maintenance B-1 ACAVCntReg 6-8, 6-11

checkpoints B-5 CPU 6-8, 6-10

density control panel 5-18 DRAM 6-8, 6-11

done by customer B-6
pick-up cover, removing 5-9

DRAM Config 6-8, 6-11
DRAM SIMM 6-8, 6-11

printer 5-1 DRAM Slot 6-8, 6-11
removing front door 5-5 EEPROM 6-8, 6-10
software 5-1 EPROM 6-8, 6-10
transfer drum holder unit 5-58 error numbers 6-8
service calls Eth Fuse 6-8, 6-11
tools required B-13 Eth Idle 6-8, 6-11
setting up Eth Intl LpBk 6-8, 6-11
printer xvi Eth Quiet 6-8, 6-11
settings Eth Self 6-8, 6-11
color density 2-1 Ethernet 6-8, 6-11
shutting down 5-2 fuses 6-8—6-9, 6-11
signals MIPS FPU 6-8, 6-10
DC controller input/output  3-8—3-9 Real Time Clock 6-8, 6-10
image mode select 3-17 RipChips 6-8, 6-11
mechanical controller input/output  3-10- 3-11 RTC R/W Reg 6-8, 6-10
video 3-17, 3-19, 3-120 RTC Self 6-8, 6-10
silicone oil RTC Set 6-8, 6-10
leakage C-1 RTC Start 6-8, 6-10
removing from printer C-3 SCSI Cmd Reg 6-9, 6-12
SIMMs 5-124 SCSI FIFO 6-9, 6-12
diagnostics 6-8, 6-11 SCSI Fuse 6-9, 6-11
kits E-2 SCSI Quiet 6-9, 6-12
removal and replacement 5-125 SCSIR/W Reg 6-9, 6-12
software SCSI Rupt Il 6-9, 6-12
remote utility 1-7 SCSI Rupt RST 6-9, 6-12
service kit, using 5-1 SIMMs 6-8, 6-11
user 1-7 tests 6-8

Index-11
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status messages, printer control panel 2-9
stirring
plate 3-29
toner 1-3, 3-29-3-30
supplies
drum cartridge kit E-4
optional paper cassette E-1
optional paper feeder unit E-1
ordering E-5
silicone oil E-3
SIMM kits E-2
toner cartridges E-2— E-3
Sw2 3-121
switches
CSw1 3-80
CSw2 3-80
CSw3 3-80
description 6-67
door 3-121
location 6-66
power 1-5, 3-121
remote 3-123
Swi 3-121
Sw2 3-121
system
charging 5-79
developing 5-84
drive 3-12, 5-25
exposure 5-78
fixing 5-90
image formation 1-2, 1-4, 3-1-3-2, 3-25
interface 3-119
laser/scanner 1-4, 3-1-3-2, 3-16
overall control 1-4, 3-1-3-3
paper pick-up/feed 1-4, 3-1-3-2, 3-74—3-76
paper transport 5-37
pick-up/feed 1-3, 3-126
scanner 3-23
system software 5-122
installing 5-1, 5-170

T
TCP/IP 1-2, 3-3
technical support phone number F-2
temperature sensor, removing 5-145
terminal PCB 1-2

removing 5-133
terminology  xiv
test page 2-10
test pattern

changing 2-4

pages 2-1, 2-3, 6-22
TEST PRINT key 2-1—-2-2
thermistor 3-97, 3-103, 5-90, 5-104
thermoswitch  5-90

removing 5-98

Index-12

toner

cartridge 1-1, 1-6, 3-25, 3-29, 3-58—3-59, 3-62,

5-84—5-85
cartridge installation detection 1-3, 3-30
cartridge separation 3-63
cartridge, position 3-67
cartridge, pressure 3-68
cartridges E-2—E-3
low detect beam PCB  5-139
low detect receive PCB  5-139
low detection 3-30
photosensitive drum 3-62
PS3 3-67
safety  xx
sensors  3-31
stirring function 3-29
stirring plate  3-29— 3-30
toner-low detection
stirring 1-3
waste toner screw  3-12
toner cartridges
handling while moving printer C-1
inserting in rotary unit 4-7
tools
required for service B-13
spring hook 5-66
transfer block 3-36, 3-38
attraction 3-37
diagram 3-39
paper gripper 3-36
separation 3-39— 3-40
transfer drum 1-2, 1-6, 3-25, 3-38
attraction roller 3-89
cam?2 3-58
cleaner 3-91- 3-92
cleaner press drive,removing 5-32
cleaner unit, removing 5-74
cleaning 3-40-3-41
cover 5-3, 5-14
discharge 3-41-3-42
discharge roller 3-93
gripper control  3-88
motor 3-94
peripheral components 3-86
removing 5-58
replacing 5-59
screw B-15
separation 3-91
servicing 5-58
top sensor 5-58
voltage 3-50-3-51
transfer sheet 5-58
removing 5-68
replacing 5-69, 6-17
transparency film E-5
transporting printer C-1, C-3
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trays
face-down 1-5, 5-3
face-up 1-5, 5-3
face-up, removing 5-9
manual feeding 1-5—-1-6, 5-42
manual feeding pick-up 5-39
manual feeding tray, removing 5-11
maunal feed 3-79
multi-purpose  5-3
oil 5-90

troubleshooting
malfunctions 6-38
paper transport 6-59
startup errors  6-7

U

unpacking xvi

up button 2-7

upper cover 1-5, 5-3—5-4

Vv
video
data process 3-18
data processing 3-17
signals 3-17, 3-19, 3-120
video controller PCB 1-2, 5-119, 6-81
diagnostics 6-9
EEPROM 5-120
EPROM 5-120
hard disk drive 5-120
panel 5-120
removing 5-120
replacing 5-121
SIMMs  5-125

voltage 3-45, A-9

attraction roller 3-52
developing bias 3-48

diagram 3-46, 3-48
discharge roller 3-52
separation charging unit 3-53
to primary charging roller 3-47
transfer drum  3-50— 3-51

wW
waste toner
bottle xviii, 4-6, B-7, C-1
collection 3-44
screw  3-12
sensor PCB, removing 5-137
weight xv
wrong paper size feed jam 3-118

Y
YLED 2-1-2-2

Index-13
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