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Preface

This Service Manual is intended for use by service personnel and details the specifications,
construction, theory of operation, and maintenance for the Brother machines noted on the front
cover. It includes information required for troubleshooting and service--disassembly,
reassembly, and lubrication--so that service personnel will be able to understand equipment
function, repair the equipment in a timely manner and order spare parts as necessary.

To perform appropriate maintenance so that the machine is always in the best possible
condition for the customer, service personnel must adequately understand and apply this
manual.

The table below shows the functional comparison between the models covered by this manual.

* Number of cordless handsets that the machine has as standard. Up to four cordless handsets including optional ones can be
registered.

This manual describes the models and their versions destined for major countries. The specifications and
functions are subject to change depending upon each destination.

Model MFC990CW MFC790CW MFC490CW MFC290C MFC250C DCP585CW DCP385C DCP185C DCP165C DCP145C
RAM 48 MB 40 MB 32 MB 40 MB 32 MB

LCD 4.2-inch wide color 3.3-inch 
wide color

Monochrome LCD
(16 charas x 1 line) 3.3-inch wide color Monochrome LCD

(16 charas x 1 line)
Touch panel √ √ --- --- --- --- --- --- --- ---
Wired LAN √ √ √ --- --- √ --- --- --- ---
Wireless LAN
(WLAN PCB) √ √ √ --- --- √ --- --- --- ---

Bluetooth √ --- --- --- --- --- --- --- --- ---
Handset
(Hook switch and 
its PCB)

--- √ --- --- --- --- --- --- --- ---

Cordless handset
(Cordless PCB) 1 unit* --- --- --- --- --- --- --- --- ---

Charge stand
(Charge PCB) √ --- --- --- --- --- --- --- --- ---

Speaker √ √ √ √ √ --- --- --- --- ---
Backup battery √ √ --- --- --- --- --- --- --- ---
TAD (Microphone) √ √ --- --- --- --- --- --- --- ---
PhotoCapture 
Center √ √ √ √

(w/o CF) --- √ √ √
(w/o CF)

√
(w/o CF) ---

PictBridge/
USB flash memory 
drive

√ √ √ √ √ √ √ √ √ √

Movable platen √ √ √ --- --- √ √ --- --- ---
ADF √ √ √ √ --- --- --- √ --- ---
Photo tray √ √ √ --- --- √ √ --- --- ---
Control panel base 
with flat core --- --- --- --- --- --- √ --- --- ---
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How this manual is organized
This manual is made up of nine chapters and appendices.

CHAPTER 1 PARTS NAMES AND FUNCTIONS
Contains external views and names of components and describes their functions. Information
about the keys on the control panel is included to help you check operation or make
adjustments.

CHAPTER 2 SPECIFICATIONS
Lists the specifications of each model, which enables you to make a comparison of different
models.

CHAPTER 3 THEORY OF OPERATION
Gives an overview of the scanning and printing mechanisms as well as the sensors, actuators,
and control electronics. It aids in understanding the basic principles of operation as well as
locating defects for troubleshooting.

CHAPTER 4  ERROR INDICATION AND TROUBLESHOOTING
Details error messages and codes that the incorporated self-diagnostic functions display if any
error or malfunction occurs. If any error message appears, refer to this chapter to find which
components should be checked or replaced.

The latter half of this chapter provides sample problems that could occur in the main sections of
the machine and related troubleshooting procedures. This will help service personnel pinpoint
and repair defective components.

CHAPTER 5 HANDLING DATA HELD IN THE MACHINE PRIOR TO 
REPAIR

Describes how to handle data held in the machine to be repaired.

At the user site, if the machine cannot print FAX data received and left in the machine due to the
printing mechanism defective, the service personnel should instruct the end user to follow the
transfer procedure given in this chapter to transfer the FAX data to another machine before
sending the machine for repair.

At the service site, the service personnel should back up the machine information and user
setting information held in the machine into an external memory for restoration after repair,
using the backup procedure given in this chapter.

CHAPTER 6 DISASSEMBLY/REASSEMBLY AND LUBRICATION
Details procedures for disassembling and reassembling the machine together with related notes.
The disassembly order flow provided enables you to see at a glance the quickest way to get to
component(s) involved.

At the start of a disassembly job, you check the disassembly order flow that guides you through
a shortcut to the target components.

This chapter also covers screw tightening torques and lubrication points to which the specified
lubricants should be applied during reassembly jobs.
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CHAPTER 7 ADJUSTMENTS AND UPDATING OF SETTINGS, 
REQUIRED AFTER PARTS REPLACEMENT

Details adjustments and updating of settings, which are required if the head/carriage unit, main
PCB and some other parts have been replaced.

CHAPTER 8 CLEANING
Provides cleaning procedures not covered by the User's Guide. Before starting any repair work,
clean the machine as it may solve the problem concerned.

CHAPTER 9 MAINTENANCE MODE
Describes the maintenance mode which is exclusively designed for the purpose of checks,
settings and adjustments of the machine using the keys on the control panel.

In the maintenance mode, you can update memory (EEPROM: electrically erasable
programmable read-only memory) contents for optimizing the drive conditions of the head/
carriage unit or the paper feed roller and paper ejection roller in the engine unit, if those units
have been replaced, or for setting the CIS scanner area, for example. You can also customize the
EEPROM according to the shipment destination of the machine concerned. In addition, you can
perform operational checks of the LCD, control panel PCB or sensors, perform a print test,
display the log information or error codes, and modify firmware switches (WSW).

For models with a cordless handset, the maintenance functions dedicated to cordless handsets
are provided.

Appendix 1 Reading Labels
Shows the location of labels put on some parts and describes the coding information for serial
number, head property data, and manufacturing information.

Appendix 2 Firmware Installation
Provides instructions on how to change firmware stored in the flash ROM on the main PCB or
load firmware to a new main PCB from the host PC.

Appendix 3 EEPROM Customizing Codes
Provides instructions on how to set up the EEPROM customizing codes for the various
preferences exclusively designed for each destination. The specified customizing code is stored
in the EEPROM mounted on the main PCB. If the main PCB is replaced, therefore, you need to
set up the proper customizing code with the machine in the maintenance mode.

Customizing codes customize firmware for individual models, enabling the common firmware
to be used for various models. A list of EEPROM customizing codes comes with the firmware
data provided by Brother Industries.

Appendix 4 Firmware Switches (WSW)
Describes the functions of the firmware switches, which can be divided into two groups: one is
for customizing preferences designed for the shipping destination (as described in Appendix 3)
and the other is for modifying preferences that match the machine to the environmental
conditions. Use the latter group if the machine malfunctions due to mismatching.

Appendix 5 Wiring Diagrams
Provides the wiring diagrams that help you understand the connections between PCBs.
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Appendix 6 Circuit Diagrams
Provides the circuit diagrams of the MJ PCB and power supply PCB.

Appendix 7 Deletion of User Setting Information
Provides instructions on how to delete user setting information recorded in the machine and
cordless handset(s).
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PARTS NAMES AND FUNCTIONS
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CHAPTER 1  PARTS NAMES AND FUNCTIONS

This chapter contains external views and names of components and describes their functions.
Information about the keys on the control panel is included to help you check operation or make
adjustments.

CONTENTS

1.1 OUTLINE ................................................................................................................1-1

1.2 CONTROL PANEL ................................................................................................. 1-4

1.3 COMBINATIONS OF TWO KEYS FOR SPECIAL FUNCTIONS ...........................1-15

1.4 COMPONENTS......................................................................................................1-16
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1.1 OUTLINE

Machine

The illustrations in this section are based on the MFC790CW.

Front view

*1 For models with PhotoCapture Center
*2 For MFC only
*3 For models with handset

(4) Media slots for 

(10) Scanner cover
(Scanner unit)

(1) ADF & document cover ASSY (For models with ADF)

(2) Control panel

(3) Ink cartridge cover

(7) Telephone line jack*

(5) Paper tray

(6)  Port for PictBridge / 

(8) External telephone line  jack*

PhotoCapture Center*

USB flash memory drive

(frontview)

Document cover (For models without ADF)

(9) Handset*3

1

2

2
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Back view

*1 For models with PhotoCapture Center
*2 For MFC only
*3 For models with handset
*4 For wired LAN-enabled models

No. Name Description

(1)

ADF & document cover ASSY
(For models with ADF)
Document cover
(For models without ADF)

ADF (Only for models with ADF): Load documents 
(originals) here. Documents will be fed into the 
machine, page by page.
Document cover: Open to place the document 
(original) on the scanner glass.

(2) Control panel Use the keys to operate the machine. The liquid crystal 
display (LCD) shows the machine operation status.

(3) Ink cartridge cover Open to replace ink cartridges.

(4) Media slots for PhotoCapture 
Center*1 Insert a memory card here.

(5) Paper tray Load paper here. Paper will be fed into the machine, 
sheet by sheet.

(6) Port for PictBridge / USB flash 
memory drive

Connect a digital camera (with PictBridge) to this 
connector using the USB cable.
Insert a USB flash memory drive here.

(7) Telephone line jack*2 Plug in the modular plug on the telephone line here.

(8) External telephone line  jack*2 Plug in the modular plug on the external telephone line 
here.

(9) Handset*3 Use for telephone conversations.

(10) Scanner cover (Scanner unit) Open to remove jammed paper.

(11) Jam clear cover Open to remove paper jammed inside the machine.

(12) USB interface connector Connect the USB cable here.

(13) LAN cable connector*4 Connect the LAN cable here.

LAN USB

(12) USB interface connector(13) LAN cable connector*

(11) Jam clear cover

(backview)

4
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Cordless handset (For models with cordless handsets)

LCD (liquid crystal display)

Dial pad

Speaker

Battery cover

Microphone and transmitter

Receiver
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1.2 CONTROL PANEL

Machine

MFC990CW/790CW

97

861 2

3

4 5
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MFC490CW

5

69

1 432

8 7
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MFC290C/250C

5

6910

1 42

8 7

3
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DCP585CW/385C

4321

56789
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DCP185C/165C/145C

2

6 5910

3 4

8 7

1

(Mono Start)

(Colour Start)

(Ink Management)
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Cordless handset (For models with cordless handsets)
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1.3 COMBINATIONS OF TWO KEYS FOR SPECIAL FUNCTIONS

The table below lists the special functions enabled by simultaneously pressing the specified
combination of keys on the control panel.

Special functions Combination of keys Available for:

Displaying the firmware version * + # Models with numerical keypad 
on the control panel

 + Stop/Exit Models without numerical 
keypad on the control panel

Alternative to the Menu key on 
the touch panel

Scan + Copy Models with touch panel 
(This function is useful when the 
touch panel is inoperable.)
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1.4 COMPONENTS

The machine consists of the following major components:

ADF & document cover 
ASSY

Scanner cover
(Scanner unit)

Scanner cover damper

Wire spring

Jam clear cover

Document cover

Backup battery

*5

*5

*6

*6

*6

*7
*8

*5

*10

*9

*4

*4

*3

*2

*1

Speaker

Scanner cover 
support

Control panel ASSY

Wide color LCD type

Monochrome LCD type

Control panel ASSY

Upper cover

Antenna & cordless
PCB ASSY

Head/carriage unit

Engine unit

PF encoder PCB

Registration sensor 
PCB

Flushing box

Cordless
handset

Charge stand
ASSY

Hook switch
PCB

Hand set

Hand set
mount Front cover

Lower cover

Power supply PCB

MJ/PS shield unit

Paper tray ASSY

Paper tray ASSY

Ink absorber box

Main PCB ASSY

Ink refill ASSY

Maintenance unit

Ink cartridge cover

Inner media module cover

WLAN PCB

(COMPONENTS_BHmini9)

MJ PCB

For models without ADF

For models with ADF

For models with backup battery

For models with speaker

For models with cordless handsets

For models with handset

For MFC only

For wireless LAN-enabled models

For models with photo tray

For models without photo tray

For Bluetooth support models

*1

*2

*3

*4

*5

*6

*7

*8

*9

*10

*11

Bluetooth PCB *11
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CHAPTER 2  SPECIFICATIONS

This chapter lists the specifications of each model, which enables you to make a comparison of
different models.

CONTENTS

2.1 GENERAL .............................................................................................................. 2-1

2.1.1 Media Specifications..................................................................................2-2

2.1.2 Paper Handling.......................................................................................... 2-3

2.1.3 LCD/LED/Panel .........................................................................................2-4

2.1.4 Memory .....................................................................................................2-5

2.1.5 Security .....................................................................................................2-5

2.1.6 Others........................................................................................................2-6

2.1.7 Interface ....................................................................................................2-7

2.2 TELEPHONE..........................................................................................................2-9

2.2.1 Volume ......................................................................................................2-9

2.2.2 Quick/Auto Dials........................................................................................2-10

2.2.3 Tel Service................................................................................................. 2-10

2.2.4 Message Center ........................................................................................2-11

2.2.5 List/Report ................................................................................................. 2-11

2.3 FAX.........................................................................................................................2-13

2.3.1 Sending .....................................................................................................2-14

2.3.2 Receiving...................................................................................................2-15

2.3.3 PC FAX......................................................................................................2-15

2.4 PRINTER................................................................................................................2-16

2.5 COPY .....................................................................................................................2-18

2.6 SCANNER .............................................................................................................. 2-20

2.7 PHOTO CAPTURE................................................................................................. 2-21

2.7.1 PictBridge..................................................................................................2-23

2.7.2 Bluetooth ...................................................................................................2-23

2.8 SOFTWARE ...........................................................................................................2-24

2.9 NETWORK ............................................................................................................. 2-25

2.9.1 Wired .........................................................................................................2-26

2.9.2 Wireless.....................................................................................................2-27

2.10 SUPPLIES/OPTIONS.............................................................................................2-28

2.11 SERVICE INFORMATION......................................................................................2-30
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2.12 PAPER.................................................................................................................... 2-31

2.12.1 Paper Specifications..................................................................................2-31

2.12.2 Printable Area............................................................................................2-33

Language List ..................................................................................................................2-34

ITU-T Test Chart #1 .........................................................................................................2-35

Brother Chart ...................................................................................................................2-36



2.1 GENERAL

DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Technology Inkjet

Print Head 94 nozzles/line, 4 lines

Variable Dot Print Yes (3 sizes)

Minimum Droplet Size BK: 4 pl
CMY: 1.5 pl

Scanning Method CIS

CPU Speed RISC 128 MHz RISC 192 MHz

Backup Clock Yes

Simultaneous Operation Yes

Demo

Demo Sheet N/A

Panel Key for 
Demo N/A

LCD Demo N/A

Test Print Print Quality & Alignment Check Sheet (by pressing the INK key.)

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Technology Inkjet

Print Head 94 nozzles/line, 4 lines

Variable Dot Print Yes (3 sizes)

Minimum Droplet Size BK: 4 pl
CMY: 1.5 pl

Scanning Method CIS

CPU Speed RISC 128 MHz RISC 192 MHz

Backup Clock Yes

Simultaneous Operation Yes

Demo

Demo Sheet N/A Yes (U.S.A. only)

Panel Key for 
Demo N/A FAX + COPY

(U.S.A. only)
FAX + COPY

(U.S.A./Europe only)

LCD Demo N/A Yes (U.S.A. only) Yes (U.S.A./Europe only)

Test Print Print Quality & Alignment Check Sheet 
(by pressing the INK key. For models with touch panel, use the INK key on the touch panel.)
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2.1.1 Media Specifications
DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Media 
Sizes

Standard Tray

A4, LTR, LGL, EXE, JISB5, A5, A6, Photo (102 x 152 mm/4 x 6"), 
Index card (127 x 203 mm/5 x 8"), Photo-2L (127 x 178 mm/5 x 7"), 

Post Card 1 (100 x 148 mm/3.9 x 5.8"), Post Card 2 (Double) (148 x 200 mm/5.8 x 7.8"), 
C5 Envelope, Com-10, DL Envelope, Monarch, JE4 Envelope

Photo Tray N/A Photo (102 x 152 mm/4 x 6"), 
Photo-L (89 x 127 mm/3.5 x 5")

Lower Tray N/A

Duplex Print N/A

ADF 
(width/length) N/A

148/148 mm to 
215.9/355.6 mm 
(5.8/5.8" to 8.5/

14.0")

N/A

Scanner Glass 
(width/length) Up to 215.9/297 mm (up to 8.5/11.7")

Media 
Weights

Standard Tray 64-220 g/m2 (17-58 lb.)

Photo Tray N/A 64-220 g/m2 (17-58 lb.)

Lower Tray N/A

Duplex Print N/A

ADF N/A 64-90 g/mm2 
(17-24 lb.) N/A

Media 
Types

Standard Tray Plain, Inkjet, Glossy (cast/resin coated), Transparency

Photo Tray N/A Plain, Inkjet, Glossy 
(cast/resin coated)

Lower Tray N/A

Duplex Print N/A

ADF N/A Plain N/A

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Media 
Sizes

Standard Tray

A4, LTR, LGL, EXE, JISB5, A5, A6, Photo (102 x 152 mm/4 x 6"), 
Index card (127 x 203 mm/5 x 8"), Photo-2L (127 x 178 mm/5 x 7"), 

Post Card 1 (100 x 148 mm/3.9 x 5.8"), Post Card 2 (Double) (148 x 200 mm/5.8 x 7.8"), 
C5 Envelope, Com-10, DL Envelope, Monarch, JE4 Envelope

Photo Tray N/A Photo (102 x 152 mm/4 x 6"), 
Photo-L (89 x 127 mm/3.5 x 5")

Lower Tray N/A

Duplex Print N/A

ADF 
(width/length) N/A 148/148 mm to 215.9/355.6 mm 

(5.8/5.8" to 8.5/14.0")

Scanner Glass 
(width/length) Up to 215.9/297 mm (up to 8.5/11.7")
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2.1.2 Paper Handling
DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Media 
Weights

Standard Tray 64-220 g/m2 (17-58 lb.)

Photo Tray N/A 64-220 g/m2 (17-58 lb.)

Lower Tray N/A

Duplex Print N/A

ADF

U.S.A.

N/A

64-90 g/mm2 
(17-24 lb.)

Europe/
Asia/
Oceania

64-90 g/mm2 (17-24 lb.) 64-90 g/mm2 
(17-24 lb.)

Media 
Types

Standard Tray Plain, Inkjet, Glossy (cast/resin coated), Transparency

Photo Tray N/A Plain, Inkjet, Glossy (cast/resin coated)

Lower Tray N/A

Duplex Print N/A

ADF N/A Plain

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Paper Input
(sheets)

Standard Tray 100 (80 g/m2)

Photo Tray N/A 20 (thickness: 0.25 mm)

Lower Tray N/A

ADF N/A 15 (90 g/m2) N/A

Output Paper Capacity 
(sheets) 50 (80 g/m2)

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Paper Input
(sheets)

Standard Tray 100 (80 g/m2)

Photo Tray N/A 20 (thickness: 0.25 mm)

Lower Tray N/A

ADF N/A 15 (90 g/m2)

Output Paper Capacity 
(sheets) 50 (80 g/m2)
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2.1.3 LCD/LED/Panel
DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

LCD

Type & 
Size

U.S.A. N/A 16 x 1 line N/A

Wide 3.3" Color LCDEurope
16 x 1 lineAsia/

Oceania

Touch Panel N/A

Backlight & Color N/A Yes

Language 

U.S.A. N/A

U.S.A.:
English/Spanish, 
Canada:
English/Canada-
French

N/A U.S.A.: English/Spanish, 
Canada: English/Canada-French

Europe See "Language List (page 2-34)."

Asia/
Oceania English/Spanish

Selectable Wallpaper N/A

Illuminated Key/LED Photo Capture

Illuminated Key Color Yellow Green Blue

Status LED Color Orange

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

LCD

Type & 
Size

U.S.A.

16 x 1 line Wide 3.3" Color 
LCD

Wide 4.2" Color 
LCD

Wide 4.2" Color 
LCD

Europe

Asia/
Oceania

Touch Panel N/A Yes

Backlight & Color N/A Yes

Language 

U.S.A. U.S.A.: English/Spanish, 
Canada: English/Canada-French

Europe See "Language List (page 2-34)."

Asia/
Oceania English/Spanish

Selectable Wallpaper N/A Yes N/A

Illuminated Key/LED Fax/Scan/Copy/Photo Capture
Fax/Scan/Copy/
Photo Capture/

MC

Fax/Scan/Copy/
Photo Capture/
MC/Bluetooth

Illuminated Key Color Yellow Green Blue Mode Key: Blue
TAD Key: Blue

Mode Key: Blue
TAD Key: Blue 
Bluetooth: Blue

Status LED Color N/A
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2.1.4 Memory
DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

2.1.5 Security
DCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Memory Capacity (physical: 
megabytes) 32 MB 40 MB

Memory Backup 
(with battery, 24 hours) N/A

Backup Print: ON/OFF 
(in function menu) N/A

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Memory Capacity (physical: 
megabytes) 32 MB 40 MB 48 MB

Memory Backup 
(with battery, 24 hours) N/A

Yes
(For TAD messages or 

fax preview only)

Backup Print: ON/OFF 
(in function menu) N/A Yes

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Memory Security N/A Yes

Transmission Lock Yes N/A

Secure Function Lock N/A
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2.1.6 Others
DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

On/Off Switch Yes

Power Source

Europe/Asia/
Oceania: 

220-240 VAC, 
50/60 Hz

U.S.A.: 100-120 VAC, 50/60 Hz
Europe/Asia/Oceania: 220-240 VAC, 50/60 Hz

Operating Environment 
Temperature (Best Print 
Quality)

5-40 (18-33) degrees centigrade

Humidity 20 - 80% (w/o condensation)

Power 
Consumption
Average
(Operating/
Standby/Sleep/
OFF mode)

U.S.A. N/A 18 / 3.5 / 2.5 / 
0.4 W N/A 22 / 4 / 2.5 / 

0.5 W
23 / 6 / 4 / 

0.5 WEurope/
Asia/
Oceania

15 / 3.5 / 2.5 / 
0.5 W

18 / 3.5 / 2.5 / 
0.5 W

23 / 3.5 / 2.5 / 
0.6 W

21 / 4 / 2.5 / 
0.5 W

Machine Noise (Operating) 50 dBA (Maximum)

Machine Dimensions 390 x 365 x 150 mm 390 x 375 x 180 
mm

390 x 365 x 150 
mm

390 x 375 x 180 
mm

Machine Weight

U.S.A. N/A 7.0 kg
(15.4 lb.) N/A 7.1 kg

(15.7 lb.)

Europe/
Asia/
Oceania

7.1 kg
(15.7 lb.)

7.8 kg
(17.2 lb.)

7.2 kg
(15.9 lb.)

Energy Star Compliant Yes

Blue Angel

U.S.A. N/A

Europe Yes

Asia/
Oceania N/A

TCO99 N/A

Speaker N/A

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

On/Off Switch Yes

Power Source U.S.A.: 100-120 VAC, 50/60 Hz
Europe/Asia/Oceania: 220-240 VAC, 50/60 Hz

Operating Environment 
Temperature (Best Print 
Quality)

5-40 (18-33) degrees centigrade

Humidity 20 - 80% (w/o condensation)

Power 
Consumption
Average
(Operating/
Standby/Sleep/
OFF mode)

U.S.A. 22 / 4 / 3 /
0.6 W

24 / 4.5 / 3 /
0.7 W

27 / 5.5 / 4 / 
0.7 W

28 / 6.5 / 4.5 /
0.8 W

30 / 8.5 / 8 / 
0.8 W

Europe/
Asia/
Oceania

22 / 4.5 / 3 /
0.6 W

27 / 6 / 4 / 
0.7 W

28 / 6.5 / 5 /
0.8 W

30 / 8.5 / 8 / 
0.9 W

Machine Noise (Operating) 50 dBA (Maximum)

Machine Dimensions 390 x 365 x 150 
mm 390 x 375 x 180 mm 460 x 375 x 180 mm
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2.1.7 Interface
DCP145C/165C/185C/385C/585CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Machine Weight

U.S.A. 7.1 kg
(15.7 lb.)

7.8 kg
(17.2 lb.)

8.1 kg
(17.9 lb.)

8.4 kg
(18.5 lb.)

8.5 kg
(18.7 lb.)

Europe/
Asia/
Oceania

7.2 kg
(15.9 lb.)

8.2 kg
(18.1 lb.)

8.5 kg
(18.7 lb.)

8.6 kg
(19.0 lb.)

Energy Star Compliant Yes

Blue Angel

U.S.A. N/A

Europe Yes

Asia/
Oceania N/A

TCO99 N/A

Speaker Yes

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Host Interface USB 2.0 Full-Speed USB 2.0
Hi-Speed

LAN N/A Yes

Wireless LAN N/A Yes

Bluetooth N/A

IrSimple N/A

PictBridge Yes

USB Flash Memory Yes

Acceptable Media Cards N/A

"Memory Stick"
"Memory Stick Pro"
"Secure Digital"
"Secure Digital High Capacity"
"xD Picture Card"
"xD Picture Card TypeM/TypeM+/
TypeH"

"Compact Flash"
"Memory Stick"
"Memory Stick Pro"
"Secure Digital"
"Secure Digital High Capacity"
"xD Picture Card"
"xD Picture Card TypeM/TypeM+/
TypeH"
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MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Host Interface  USB 2.0 Full-Speed  USB 2.0 Hi-Speed

LAN N/A Yes

Wireless LAN N/A Yes

Bluetooth N/A Yes

IrSimple N/A

PictBridge Yes

USB Flash Memory Yes

Acceptable Media Cards N/A

"Memory Stick"
"Memory Stick 
Pro"
"Secure Digital"
"Secure Digital 
High Capacity"
"xD Picture 
Card"
"xD Picture Card 
TypeM/TypeM+/
TypeH"

"Compact Flash"
"Memory Stick"
"Memory Stick Pro"
"Secure Digital"
"Secure Digital High Capacity"
"xD Picture Card"
"xD Picture Card TypeM/TypeM+/TypeH"
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2.2 TELEPHONE

DCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

* The machine has one digital cordless phone as standard. A total of four 
units (including 3 units sold separately) can be used.

2.2.1 Volume
DCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Handset N/A Yes (Detachable) N/A

Digital Cordless Phone
(Cordless Handset) N/A 1 unit*

(4 units)

SKYPE API support N/A

Hook/ Tel R/ 
Recall/On Hook 
Key

U.S.A. Hook

Europe Tel R

Asia/
Oceania Hook Recall

Duplex Speaker Phone Key N/A Yes

PBX Feature (Europe Only) Yes

Hold/Mute N/A Yes

Music on Hold N/A

Monitoring the Line on Hold 
with Music N/A

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Handset Volume

U.S.A. N/A Yes (2 steps + 
Amplify) N/A

Europe/
Asia/
Oceania

N/A

Speaker Volume Yes (3 steps +OFF)

Ring Volume Yes (3 steps +OFF)
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2.2.2 Quick/Auto Dials
DDCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

2.2.3 Tel Service
DCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

One Touch Dial N/A

Speed Dial 40 100 x 2 numbers

Figures of One Touch & Speed 
Dial 20 digits

Registerable Number Of 
Characters 16 characters

Group Dial (Up to X groups) Yes (6)

Telephone Index 
(Search/Speed dial key) Yes

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Caller ID Yes

Call Waiting Caller ID N/A

Call from Caller ID List N/A Yes

Call from Call List N/A Yes

Call waiting Ready N/A

Backup Caller ID list N/A Yes

Call List Indication N/A Yes

External TAD Interface Yes

Distinctive 
Ringing

U.S.A. Yes

Europe Yes (Denmark/United Kingdom only)

Asia/
Oceania Yes (Australia/New Zealand/Singapore/Hong Kong only)
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2.2.4 Message Center
DCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

2.2.5 List/Report
DCP145C/165C/185C/385C/585CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

TAD N/A Yes

ICM Recording Time N/A
Maximum 29 minutes or 
Maximum 99 messages 

(Maximum 180 seconds /message)

Toll Saver N/A Yes

Recording Conversation N/A Yes (with beep) N/A

OGM/User Recording Time 
(MC/TAD, F/T) N/A 20 seconds

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Activity Report/Journal Report N/A

Transmission Verification 
Report N/A

Help List

U.S.A. N/A Yes N/A Yes Yes

Europe/
Asia/
Oceania

Yes

Caller ID List N/A

Quick Dial List N/A

Tel Index List N/A

User Setting List

U.S.A. N/A Yes N/A Yes Yes

Europe/
Asia/
Oceania

Yes

Order Form N/A

Network Configuration N/A Yes
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MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Activity Report/Journal Report Yes (up to 200)

Transmission Verification 
Report Yes

Help List Yes

Caller ID List Yes

Quick Dial List Yes

Tel Index List N/A ABC

User Setting List Yes

Order Form N/A

Network Configuration N/A Yes
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2.3 FAX

DCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Modem Speed 14,400 bps 33,600 bps

Transmission Speed Approx. 7 seconds
(ITU-T Test Chart #1, MMR)

Approx. 3 seconds
(ITU-T Test Chart #1, MMR)

ITU-T Group G3 Super G3

Coding Method Mono: MH/MR/MMR
Color: JPEG

Paper Handling Size LTR, A4 LTR, A4, LEGAL (with ADF)

Document Scanning Width

LTR (FB):
208 mm,
 A4 (FB):
204 mm

LTR (FB): 208 mm,
A4 (FB): 204 mm,

LTR/LGL (ADF): 208 mm,
A4 (ADF): 208 mm

Color FAX

Document 
(Send/Receive) Yes/Yes (ITU-T color FAX)

Memory (Send/
Receive) No/Yes (ITU-T color FAX)

Display FAX
Send N/A Yes

Receive N/A Yes

Super Fine Yes (TX & RX : B&W only)

Gray Scale Mono: 64,
Color: 256

Contrast 
(Auto/S.Light/S.Dark) Yes

Dual Access Yes (B&W only)

Enhanced Remote Activate Yes

Station ID Yes
20 digits/20 characters

Remote Maintenance N/A Yes

Remote Access N/A Yes

Fax Retrieval N/A Yes (B&W only)

Paging N/A Yes
(U.S.A. only)

Yes (FAX & Voice)
(U.S.A. only)
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2.3.1 Sending
DCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Delayed Timer N/A Up to 50 / B&W only

Polled 
Sending 
(type) 
*B&W only

U.S.A.

N/A

Yes (Standard)

Europe/Asia/
Oceania Yes (Standard/Secure)

Batch Transmission N/A Yes (B&W only/not color)

Quick-Scan 
(Memory transmission) 
(ITU-T Test Chart #1 on page 
2-35)

Approx. 4.72 seconds/page @LTR
Approx. 5.02 seconds/page @A4

Memory 
Transmission

ITU-T Test 
Chart #1 
(see page 2-
35) / MMR

Up to 170 pages Up to 400 pages

Brother Chart 
(see page 2-
36) / MMR

Up to 200 pages Up to 480 pages

Broadcasting (Speed/
OneTouch + Manual) Yes (90 locations) Yes (250 locations)

Manual Broadcasting Yes (50 locations)

Fax Forwarding N/A Yes (B&W only)
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2.3.2 Receiving
DCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

2.3.3 PC FAX
DCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Easy Receive/Fax Detect Yes

Polling 
Receiving 
(type)
* B&W only

U.S.A.

N/A

Yes (Std./Seq)

Europe/Asia/
Oceania

Yes
(Std/Seq/Secure/Timer)

Auto Reduction Yes

Out-of-Paper 
Reception

ITU-T Test 
Chart #1 
(see page 2-
35) / MMR

Up to 170 pages Up to 400 pages

Brother Chart 
(see page 2-
36) / MMR

Up to 200 pages Up to 480 pages

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Color/Mono Mono

Sending Yes Yes (Network/USB)

Receiving N/A Yes (Network/USB),
N/A for MAC

PC-Fax Protocol TX: PC-FAX Driver RX: Class 2,
TX: PC-FAX Driver

Broadcasting Up to 50
2-15 Confidential



2.4 PRINTER

DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Mono/Color Color

Print Speed (A4/LTR)
*Including paper feeding

Up to 27/22 ppm 
(Mono: 

450 x 150 dpi/
Color: 

600 x 150 dpi):

Up to 30/25 ppm 
(Mono: 450 x 150 dpi/
Color: 600 x 150 dpi):

Resolution 
(horizontal x vertical) Up to 1200 x 6000 dpi

Fonts (CD Based) N/A

Auto Duplex Print N/A

Manual Duplex Print Yes

Print Paper Margin 
(upper, lower, left, right)

<Borderless printing>
On: 0, 0, 0, 0 mm/0, 0, 0, 0" (*)
Off: 3, 3, 3, 3 mm/0.12, 0.12, 0.12, 0.12" (**)
 
(*) Borderless for A4, LTR, A6, 
Photo (102 x 152 mm/4 x 6"), 
Index card (127 x 203 mm/5 x 8"), 
Photo-2L (127 x 178 mm/5 x 7"), 
Post Card 1 (100 x 148 mm/3.9 x 5.8") only
(**) 12, 24, 3, 3 mm/0.47, 0.95, 0.12, 0.12" for 
Envelops

<Borderless printing>
On: 0, 0, 0, 0 mm/0, 0, 0, 0" (*)
Off: 3, 3, 3, 3 mm/0.12, 0.12, 0.12, 
0.12" (**)
 
(*) Borderless for A4, LTR, A6, 
Photo (102 x 152 mm/4 x 6"), 
Index card (127 x 203 mm/5 x 8"), 
Photo-L (89 x 127 mm/3.5 x 5"), 
Photo-2L (127 x 178 mm/5 x 7"),
Post Card 1 (100 x 148 mm/3.9 x 
5.8") only
(**) 12, 24, 3, 3 mm/0.47, 0.95, 
0.12, 0.12" for Envelops

Easy Print Setting for Printer 
Driver (Japan only) N/A

Color Enhancement
(Color Printer) Yes

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Mono/Color Color

Print Speed (A4/LTR)
*Including paper feeding

Up to 27/22 ppm 
(Mono: 

450 x 150 dpi/
Color: 

600 x 150 dpi):

Up to 30/25 ppm 
(Mono: 

450 x 150 dpi/
Color: 

600 x 150 dpi):

Up to 33/27 ppm 
(Mono: 450 x 150 dpi/
Color: 600 x 150 dpi):

Resolution 
(horizontal x vertical) Up to 1200 x 6000 dpi

Fonts (CD Based) N/A

Auto Duplex Print N/A

Manual Duplex Print Yes
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Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Print Paper Margin 
(upper, lower, left, right)

<Borderless printing>
On: 0, 0, 0, 0 mm/0, 0, 0, 0" (*)
Off: 3, 3, 3, 3 mm/0.12, 0.12, 0.12, 0.12" (**)
 
(*) Borderless for A4, LTR, A6, 
Photo (102 x 152 mm/4 x 6"), 
Index card (127 x 203 mm/5 x 8"), 
Photo-2L (127 x 178 mm/5 x 7"), 
Post Card 1 (100 x 148 mm/3.9 x 5.8") only
(**) 12, 24, 3, 3 mm/0.47, 0.95, 0.12, 0.12" for 
Envelops

<Borderless printing>
On: 0, 0, 0, 0 mm/0, 0, 0, 0" (*)
Off: 3, 3, 3, 3 mm/0.12, 0.12, 0.12, 
0.12" (**)
 
(*) Borderless for A4, LTR, A6, 
Photo (102 x 152 mm/4 x 6"), 
Index card (127 x 203 mm/5 x 8"), 
Photo-L (89 x 127 mm/3.5 x 5"),
Photo-2L (127 x 178 mm/5 x 7"), 
Post Card 1 (100 x 148 mm/3.9 x 
5.8") only
(**) 12, 24, 3, 3 mm/0.47, 0.95, 
0.12, 0.12" for Envelops

Easy Print Setting for Printer 
Driver (Japan only) N/A

Color Enhancement
(Color Printer) Yes
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2.5 COPY

DCP145C/165C/185C/385C/585CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Mono/Color (Color Copy) Color

Copy Speed (A4/LTR)
*Including paper feeding time 
**Europe's default is calculated 
by "normal mode" speed

5/5 cpm 20/18 cpm 22/20 cpm

Resolution
(horizontal x 
vertical)

Mono Print: Maximum 1200 x 1200 dpi
Scan: Maximum 1200 x 1200 dpi

Color Print: Maximum 600 x 1200 dpi
Scan: Maximum 600 x 1200 dpi

Multi Copy
Stack Yes (99)

Sort N/A Yes
(Mono only) N/A

Reduction/Enlargement (%) 25 - 400 in 1% increments

N in 1 2 in 1/4 in 1, 
A4/LTR only (Mono only)

2 in 1/4 in 1, 
A4/LTR only (Mono & Color)

Poster Yes (3 x 3)

Auto Skew Adjustment N/A

Fit to Page Yes

Copy 
Enhancement

Book Copy 
(Shadow 
Correction & 
Skew 
Adjustment for 
book)

N/A Yes

Watermark 
Copy N/A Yes

Duplex Copy N/A

Print Paper Margin 
(upper, lower, left, right) 3, 3, 3, 3 mm/0.12, 0.12, 0.12, 0.12"

Paper Sizes
(Color Copy)

Standard Tray LTR, Legal, A4, A5, 10 x 15 cm (4 x 6")

Photo Tray N/A 10 x 15 cm (4 x 6")

Lower Tray N/A
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MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Mono/Color (Color Copy) Color

Copy Speed (A4/LTR)
*Including paper feeding time 
**Europe's default is calculated 
by "normal mode" speed

20/18 cpm
5/5 cpm (Belgium only) 22/20 cpm

Resolution
(horizontal x 
vertical)

Mono Print: Maximum 1200 x 1200 dpi
Scan: Maximum 1200 x 1200 dpi

Color Print: Maximum 600 x 1200 dpi
Scan: Maximum 600 x 1200 dpi

Multi Copy
Stack Yes (99)

Sort N/A Yes
(Mono only) Yes

Reduction/Enlargement (%) 25 - 400 in 1% increments

N in 1 2 in 1/4 in 1, 
A4/LTR only (Mono only)

2 in 1/4 in 1, 
A4/LTR only (Mono & Color)

Poster Yes (3 x 3)

Auto Skew Adjustment N/A

Fit to Page Yes

Copy 
Enhancement

Book Copy 
(Shadow 
Correction & 
Skew 
Adjustment for 
book)

N/A Yes

Watermark 
Copy N/A Yes

Duplex Copy N/A

Print Paper Margin 
(upper, lower, left, right) 3, 3, 3, 3 mm/0.12, 0.12, 0.12, 0.12"

Paper Sizes
(Color Copy)

Standard Tray LTR, Legal, A4, A5, 10 x 15 cm (4 x 6")

Photo Tray N/A 10 x 15 cm (4 x 6")

Lower Tray N/A
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2.6 SCANNER

DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Mono/Color (Color Scanner) Color

Scan Speed (Mono/Color) 
*@100 dpi

Maximum 3.24/4.55 seconds (LTR)
Maximum 3.44/4.83 seconds (A4)

Resolution 
(horizontal x 
vertical)

Optical 1200 x 2400 dpi

Interpolated 1200 x 1200 dpi
(For Windows XP/Vista, up to 19200 x 19200 dpi with Scanner Utility)

Gray Scale 256

Scan to

Image Yes (Scan Key)

OCR Yes (Scan Key)

E-mail Yes (Scan Key)

File Yes (Scan Key)

Media
(Media Card 
or USB Flash 
Memory)

Yes (Scan Key)
(USB flash 

memory only, 
Card is N/A)

Yes (Scan Key)

FTP N/A

E-mail Server N/A

Document Scanning Width 210 mm

Color Depth Input: 36 bits, Output: 24 bits

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Mono/Color (Color Scanner) Color

Scan Speed (Mono/Color) 
*@100 dpi

Maximum 3.24/4.55 seconds (LTR)
Maximum 3.44/4.83 seconds (A4)

Resolution 
(horizontal x 
vertical)

Optical 1200 x 2400 dpi

Interpolated 1200 x 1200 dpi
(For Windows XP/Vista, up to 19200 x 19200 dpi with Scanner Utility)

Gray Scale 256

Scan to

Image Yes (Scan Key)

OCR Yes (Scan Key)

E-mail Yes (Scan Key)

File Yes (Scan Key)

Media
(Media Card 
or USB Flash 
Memory)

Yes (Scan Key)
(USB flash 

memory only, 
Card is N/A)

Yes (Scan Key)

FTP N/A

E-mail Server N/A

Document Scanning Width 210 mm

Color Depth Input: 36 bits, Output: 24 bits
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2.7 PHOTO CAPTURE

DCP145C/165C/185C/385C/585CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Acceptable 
Media
(Type & Size)

Media Cards

N/A

Memory Stick: 16-128 MB (Duo with Adapter)
Memory Stick Pro: 256 MB-8 GB (MagicGate: YES if not use MG function)

Secure Digital: 16 MB-2 GB (MiniSD with Adapter)
Secure Digital High Capacity (SDHC): 4-8 GB

xD Picture Card: 16-512 MB
xD Picture Card TypeM/TypeM+/TypeH: 256 MB-2 GB

N/A
Compact Flash: 4 MB - 16 GB 
(Type1 only, Type2 & Microdrive are 
not compatible)

USB Flash 
Memory Up to 8 GB

Paper Sizes

Standard Tray LTR, A4, 10 x 15 cm (4 x 6"), 13 x 18 cm (5 x 7")

Photo Tray N/A 10 x 15 cm (4 x 6")

Lower Tray N/A

Paper Types

Standard Tray Plain, Inkjet, Glossy

Photo Tray N/A Plain, Inkjet, Glossy

Lower Tray N/A

Print Paper Margin (upper, 
lower, left, right) (PCC)

<Borderless printing>
On: 0, 0, 0, 0 mm/0, 0, 0, 0"
Off: 3, 3, 3, 3 mm/0.12, 0.12, 0.12, 0.12"

Available Paper Size for Full 
(Maximum) Size Printing All sizes

Direct Print Size for A4/LTR (N/
A for A3, LGR, B4)

8 x 10 cm (3 x 4"), 9 x 13 cm (3.5 x 5"), 10 x 15 cm (4 x 6"), 
13 x 18 cm (5 x 7"), 15 x 20 cm (6 x 8"), Maximum Size

Borderless/Cropping 
(Full Auto) Yes/Yes

Media Format DPOF (Ver. 1.0, Ver. 1.1)
Exif DCF (Up to Ver. 2.1)

Image Format Print by Media 
Card/USB Flash Memory Photo Print: JPEG/JPEG

Color Enhancement
(PCC) Yes

Removable Disk (Media Card/
USB Flash Memory)

YES (read & write) 
(USB flash 

memory only, Card 
is N/A)

Yes (read & write)
(both Card & USB flash memory)

Scan to Media (Media = Media 
Card or USB Flash Memory)

Color: JPEG/PDF
B&W: TIFF/PDF

(USB flash 
memory only, Card 

is N/A)

Color: JPEG/PDF
B&W: TIFF/PDF

Network Media Card/USB 
Flash Memory Access N/A

Yes (read & write)
(both Card & USB 

flash memory)

Monochrome/Sepia N/A Yes

Trimming N/A Yes

Search from Date N/A Yes

Slide-show N/A Yes

Photo Enhance N/A Yes
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MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Acceptable 
Media
(Type & Size)

Media Cards

N/A

Memory Stick: 16-128 MB (Duo with Adapter)
Memory Stick Pro: 256 MB-8 GB (MagicGate: YES if not use MG function)

Secure Digital: 16 MB-2 GB (MiniSD with Adapter)
Secure Digital High Capacity (SDHC): 4-8 GB

xD Picture Card: 16-512 MB
xD Picture Card TypeM/TypeM+/TypeH: 256 MB-2 GB

N/A
Compact Flash: 4 MB - 16 GB 
(Type1 only, Type2 & Microdrive are not 
compatible)

USB Flash 
Memory Up to 8 GB

Paper Sizes

Standard Tray LTR, A4, 10 x 15 cm (4 x 6"), 13 x 18 cm (5 x 7")

Photo Tray N/A 10 x 15 cm (4 x 6")

Lower Tray N/A

Paper Types

Standard Tray Plain, Inkjet, Glossy

Photo Tray N/A Plain, Inkjet, Glossy

Lower Tray N/A

Print Paper Margin (upper, 
lower, left, right) (PCC)

<Borderless printing>
On: 0, 0, 0, 0 mm/0, 0, 0, 0"
Off: 3, 3, 3, 3 mm/0.12, 0.12, 0.12, 0.12"

Available Paper Size for Full 
(Maximum) Size Printing N/A All sizes

Direct Print Size for A4/LTR (N/
A for A3, LGR, B4)

8 x 10 cm (3 x 4"), 9 x 13 cm (3.5 x 5"), 10 x 15 cm (4 x 6"), 
13 x 18 cm (5 x 7"), 15 x 20 cm (6 x 8"), Maximum Size

Borderless/Cropping (Full 
Auto) Yes/Yes

Media Format DPOF (Ver. 1.0, Ver. 1.1)
Exif DCF (Up to Ver. 2.1)

Image Format Print by Media 
Card/USB Flash Memory Photo Print: JPEG/JPEG

Color Enhancement
(PCC) N/A Yes

Removable Disk (Media Card/
USB Flash Memory)

YES (read & write) 
(USB flash 

memory only, Card 
is N/A)

Yes (read & write)
(both Card & USB flash memory)

Scan to Media (Media = Media 
Card or USB Flash Memory)

Color: JPEG/PDF
B&W: TIFF/PDF

(USB flash 
memory only, Card 

is N/A)

Color: JPEG/PDF
B&W: TIFF/PDF

Network Media Card/USB 
Flash Memory Access N/A Yes (read & write)

(both Card & USB flash memory)

Monochrome/Sepia N/A Yes

Trimming N/A Yes

Search from Date N/A Yes

Slide-show N/A Yes

Photo Enhance N/A Yes
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2.7.1 PictBridge
DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

2.7.2 Bluetooth
DCP145C/165C/185C/385C/585CW

Not available.

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Paper Size A4, LTR, 4 x 6", Printer Setting

Paper Type Plain Paper, Inkjet Paper, Glossy, Printer Setting

Direct Print Size for A4/LTR Maximum Size only

Borderless / Cropping 
(Full Auto) Yes/No

Index Print N/A

DPOF Yes

Color Enhancement Yes

Print Quality Normal, Fine, Printer Setting

Model MFC250C MFC290C MFC490CW MFC790CW

Paper Size A4, LTR, 4 x 6", Printer Setting

Paper Type Plain Paper, Inkjet Paper, Glossy, Printer Setting

Direct Print Size for A4/LTR 8 x 6" (20 x 15 cm) Maximum Size only

Borderless / Cropping 
(Full Auto) Yes/No

Index Print N/A

DPOF Yes

Color Enhancement Yes

Print Quality Normal, Fine, Printer Setting

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Support Version N/A Ver. 2.0 + EDR

Support Profile N/A BIP, OPP

Image Format Print via 
Bluetooth N/A Photo Print: JPG

Maximum Receiving File Size N/A Up to 3 MB

Text Printing N/A
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2.8 SOFTWARE

DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Support OS 
Version

Windows Windows 2K/XP/XP Professional x64/Vista

Mac Mac OS X 10.2.4 (greater)

PC Application

Win 2K Professional
Win XP Home/XP Professional

Win XP Professional x64
Win Vista

Win Server 2003 (print only via network)
Win Server 2003 x64 (print only via network)

Win Server 2008 (print only via network)
Mac OS X 10.3.9 - 10.4.3

Mac OS X 10.4.4 or greater

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Support OS 
Version

Windows Windows 2K/XP/XP Professional x64/Vista

Mac Mac OS X 10.2.4 (greater)

PC Application

Win 2K Professional
Win XP Home/XP Professional

Win XP Professional x64
Win Vista

Win Server 2003 (print only via network)
Win Server 2003 x64 (print only via network)

Win Server 2008 (print only via network)
Mac OS X 10.3.9 - 10.4.3

Mac OS X 10.4.4 or greater
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2.9 NETWORK

DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

ITU SUB Addressing N/A

Printer N/A Yes

Scanner N/A Yes

PC FAX N/A

Internet FAX (Firmware) N/A

Format (Scan to E-mail server) N/A

Protocols (IPv4) N/A

ARP, RARP, 
BOOTP, DHCP, 
APIPA (Auto IP), 
NetBIOS/WINS, 

LPR/LPD, 
Custom Raw 

Port/Port9100, 
DNS Resolver, 

mDNS, FTP 
Server, TELNET, 
SNMPv1, TFTP, 
Scanner Port, 

LLTD Responder, 
Web Services

Protocols (IPv6) N/A

LDAP N/A

FAX to E-mail N/A

Network Management 
(BRAdmin Light) N/A Yes

Network Management (MIB-II 
as well as Brother private MIB) N/A Yes

Network Reset N/A

Yes (for WLAN & 
WIRED LAN at 

once)
(in LAN Menu)

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

ITU SUB Addressing N/A

Printer N/A Yes

Scanner N/A Yes

PC FAX N/A Yes

Internet FAX (Firmware) N/A

Format (Scan to E-mail server) N/A

Protocols (IPv4) N/A

ARP, RARP, BOOTP, DHCP, APIPA (Auto IP), NetBIOS/
WINS, LPR/LPD, Custom Raw Port/Port9100, DNS 

Resolver, mDNS, FTP Server, TELNET, SNMPv1, TFTP, 
Scanner Port, LLTD Responder, Web Services

Protocols (IPv6) N/A

LDAP N/A

FAX to E-mail N/A
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2.9.1 Wired
DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Network Management 
(BRAdmin Light) N/A Yes

Network Management (MIB-II 
as well as Brother private MIB) N/A Yes

Network Reset N/A Yes (for WLAN & WIRED LAN at once) (in LAN Menu)

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Model Name (Ethernet) N/A Embedded 
(NC-170h)

Network Connection (Ethernet) N/A
Ethernet 10/

100 BASE-TX 
Auto Negotiation

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Model Name (Ethernet) N/A Embedded (NC-170h)

Network Connection (Ethernet) N/A Ethernet 10/100 BASE-TX Auto Negotiation
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2.9.2 Wireless
DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Model Name (Wireless) N/A Embedded
(NC-180w)

Network Connection 
(Wireless) N/A IEEE 802.11b/g

Wireless Security N/A

SSID (32 chr), 
WEP 64/128 bits, 
WPA-PSK (TKIP/
AES), WPA2-PSK 

(AES)
**NO LEAP**

WiFi Certification N/A WiFi B and G

WCN 
(Windows Connect Now) N/A

Setup Support 
Utility

Secure EZ 
Setup N/A Yes

AOSS
(WLAN model 
only)

N/A Yes

WPS (WiFi 
Protected 
Setup)

N/A Yes

Auto Switch WLAN/WIRED 
LAN N/A

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Model Name (Wireless) N/A Embedded (NC-180w)

Network Connection 
(Wireless) N/A IEEE 802.11b/g

Wireless Security N/A
SSID (32 chr), WEP 64/128 bits, 

WPA-PSK (TKIP/AES), WPA2-PSK (AES)
**NO LEAP**

WiFi Certification N/A WiFi B and G

WCN 
(Windows Connect Now) N/A

Setup Support 
Utility

Secure EZ 
Setup N/A Yes

AOSS
(WLAN model 
only)

N/A Yes

WPS (WiFi 
Protected 
Setup)

N/A Yes

Auto Switch WLAN/WIRED 
LAN N/A
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2.10 SUPPLIES/OPTIONS

DCP145C/165C/185C/385C/585CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Ink Cartridge Model 
Name

U.S.A. N/A

LC61BK
LC61C
LC61M
LC61Y

N/A

LC61BK
LC61C
LC61M
LC61Y

Europe

LC980BK
LC980C
LC980M
LC980Y

LC1100BK
LC1100C
LC1100M
LC1100Y

Asia/
Oceania

LC38BK
LC38C
LC38M
LC38Y

LC67BK
LC67C
LC67M
LC67Y

Bundled Ink Cartridge 
Type

U.S.A. N/A Standard N/A Standard

Europe/
Asia/
Oceania

Low yield Standard

Ink 
Cartridge 
Yield
(@ISO 
pattern/
normal)

Bundled 
Cartridges

U.S.A. N/A Approx. 300/240 
pages N/A Approx. 300/240 pages

Europe/
Asia/
Oceania

Approx. 280/210 pages Approx. 300/240 pages

Supply 
Standard 
Cartridges

U.S.A. N/A Approx. 450/325 
pages N/A Approx. 450/325 pages

Europe/
Asia/
Oceania

N/A Approx. 450/325 pages

Supply 
Low Yield 
Cartridges

U.S.A. N/A

Europe/
Asia/
Oceania

Approx. 300/260 pages N/A

Supply High Yield 
Cartridges N/A

Brother Paper (for 
Plain, Glossy and 
Inkjet)

U.S.A. N/A

Plain: LTR
Inkjet: LTR
Glossy (resin 
coated): LTR/4 x 
6"

N/A
Plain: LTR
Inkjet: LTR

Glossy (resin coated): LTR/4 x 6"

Europe/
Asia/
Oceania

Plain: A4
Inkjet: A4

Glossy (resin coated): A4/4 x 6"

Recommended Paper Only for 
Transparency 3M 3410 Transparency Film
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MFC250C/290C/490CW/790CW/990CW

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Ink Cartridge Model 
Name

U.S.A.

LC61BK
LC61C
LC61M
LC61Y

Europe

LC980BK
LC980C
LC980M
LC980Y

LC1100BK
LC1100C
LC1100M
LC1100Y

Asia/
Oceania

LC38BK
LC38C
LC38M
LC38Y

LC67BK
LC67C
LC67M
LC67Y

Bundled Ink Cartridge 
Type

U.S.A. Standard Standard

Europe/
Asia/
Oceania

Low yield Standard

Ink 
Cartridge 
Yield
(@ISO 
pattern/
normal)

Bundled 
Cartridges

U.S.A. Approx. 300/240 pages

Europe/
Asia/
Oceania

Approx. 280/210 pages Approx. 300/240 pages

Supply 
Standard 
Cartridges

U.S.A. Approx. 450/325 pages

Europe/
Asia/
Oceania

N/A Approx. 450/325 pages

Supply 
Low Yield 
Cartridges

U.S.A. N/A

Europe/
Asia/
Oceania

Approx. 300/260 pages N/A

Supply High Yield 
Cartridges N/A

Brother Paper (for 
Plain, Glossy and 
Inkjet)

U.S.A.
Plain: LTR
Inkjet: LTR

Glossy (resin coated): LTR/4 x 6"

Europe/
Asia/
Oceania

Plain: A4
Inkjet: A4

Glossy (resin coated): A4/4 x 6"

Recommended Paper Only for 
Transparency 3M 3410 Transparency film
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2.11 SERVICE INFORMATION

DCP145C/165C/185C/385C/585CW

MFC250C/290C/490CW/790CW/990CW

Model DCP145C DCP165C DCP185C DCP385C DCP585CW

Monthly Volume 2500 pages

Machine Life (year) 30000 pages or 5 years

MTBF (Mean Time Between 
Failures) 4000 hours

MTTR (Mean Time To Be 
Repaired) 30 minutes

Model MFC250C MFC290C MFC490CW MFC790CW MFC990CW

Monthly Volume 2500 pages

Machine Life (year) 30000 pages or 5 years

MTBF (Mean Time Between 
Failures) 4000 hours

MTTR (Mean Time To Be 
Repaired) 30 minutes
2-30 Confidential



2-31 Confidential

2.12 PAPER

2.12.1 Paper Specifications
Paper type and size for each operation

Paper weight, thickness and capacity

*1 Up to 100 sheets of plain paper 20 lb. (80 g/m2).
*2 For Photo 4 x 6" paper and Photo L 3.5 x 5" paper, use the photo bypass tray (in USA) or the photo paper tray 

(in Canada).
*3 BP71 69 lb. (260 g/m2) paper is especially designed for Brother inkjet machines.

Paper Type Paper Size Usage
Fax Copy Photo

Capture
Printer

Cut Sheet Letter 8 1/2 x 11 inches (215.9 x 279.4 mm) Yes Yes Yes Yes
A4 8.3 x 11.7 inches (210 x 297 mm) Yes Yes Yes Yes
Legal 8 1/2 x 14 inches (215.9 x 355.6 mm) Yes Yes -- Yes
Executive 7 1/4 x 10 1/2 inches (184 x 267 mm) -- -- -- Yes
JIS B4 10.1 x 14.3 inches (257 x 364 mm) -- -- -- Yes
JIS B5 7.2 x 10.1 inches (182 x 257 mm) -- -- -- Yes
A5 5.8 x 8.3 inches (148 x 210 mm) -- Yes -- Yes
A6 4.1 x 5.8 inches (105 x 148 mm) -- -- -- Yes

Cards Photo 4 x 6 inches (10 x 15 cm) -- Yes Yes Yes
Photo L 3 1/2 x 5 inches (89 x 127 mm) -- -- -- Yes
Photo 2L 5 x 7 inches (13 x 18 cm) -- -- Yes Yes
Index Card 5 x 8 inches (127 x 203 mm) -- -- -- Yes
Post Card 1 3.9 x 5.8 inches (100 x 148 mm) -- -- -- Yes
Post Card 2 
(Double)

5.8 x 7.9 inches (148 x 200 mm) -- -- -- Yes

Envelopes C5 Envelope 6.4 x 9 inches (162 x 229 mm) -- -- -- Yes
DL Envelope 4.3 x 8.7 inches (110 x 220 mm) -- -- -- Yes
COM-10 4 1/8 x 9 1/2 inches (105 x 241 mm) -- -- -- Yes
Monarch 3 7/8 x 7 1/2 inches (98 x 191 mm) -- -- -- Yes
JE4 Envelope 4.1 x 9.3 inches (105 x 235 mm) -- -- -- Yes

Transparencies Letter 8 1/2 x 11 inches (215.9 x 279.4 mm) -- Yes -- Yes
A4 8.3 x 11.7 inches (210 x 297 mm) -- Yes -- Yes
Legal 8 1/2 x 14 inches (215.9 x 355.6 mm) -- Yes -- Yes
A5 5.8 x 8.3 inches (148 x 210 mm) -- Yes -- Yes

Paper Type Weight Thickness No. of 
sheets

Cut Sheet Plain Paper 17 to 32 lb. (64 to 120 g/m2) 3 to 6 mil (0.08 to 0.15 mm) 100 *1

Inkjet Paper 17 to 53 lb. (64 to 200 g/m2) 3 to 10 mil (0.08 to 0.25 mm) 20
Glossy Paper Up to 58 lb. (Up to 220 g/m2) Up to 10 mil (Up to 0.25 mm) 20 *2 *3

Cards Photo 4 x 6" Up to 58 lb. (Up to 220 g/m2) Up to 10 mil (Up to 0.25 mm) 20 *2 *3

Index Card Up to 32 lb. (Up to 120 g/m2) Up to 6 mil (Up to 0.15 mm) 30
Post Card Up to 53 lb. (Up to 200 g/m2) Up to 10 mil (Up to 0.25 mm) 30

Envelopes 20 to 25 lb. (75 to 95 g/m2) Up to 20 mil (Up to 0.52 mm) 10
Transparencies -- -- 10
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Recommended print media

Brother paper

Handling and using print media
Store paper in its original packaging, and keep it sealed. Keep the paper flat and away from
moisture, direct sunlight and heat.
Avoid touching the shiny (coated) side of photo paper. Load photo paper with the shiny side
facing down.
Avoid touching either side of transparencies because they absorb water and perspiration
easily, and this may cause decreased output quality. Transparencies designed for laser
printers/copiers may stain your next document. Use only transparencies recommended for
inkjet printing.
You can only print on both sides of the paper with PC printing using Windows. 

Paper Type Item
Letter Plain BP60PL100 (USA only)
Letter Glossy Photo BP71GLTR
Letter Inkjet (Matte) BP60ML (USA only)
4 x 6 inches Glossy Photo BP71GP

1  0.08 inches (2 mm) or greater curve
may cause jams to occur
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2.12.2 Printable Area

Top (1) Bottom (2) Left (3) Right (4)
Cut Sheet 0.12 inches (3 mm) 0.12 inches (3 mm) 0.12 inches (3 mm) 0.12 inches (3 mm)
Envelopes 0.47 inches (12 mm) 0.95 inches (24 mm) 0.12 inches (3 mm) 0.12 inches (3 mm)
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Language List

Product 
Category

Country Languages Default

DCP U.S.A. English/Spanish English

Canada English/French English

United Kingdom/Ireland (Asia/ 
Oceania)

English/French/German/Dutch/Italian Depends on first country 
setting

Germany/Austria

Belgium/France/Netherlands

Switzerland

Italy Spanish/Portuguese/English/Italian Depends on first country 
settingIberia

Pan Nordic English/Norwegian/Swedish/Danish/
Finnish

Depends on first country 
settingDenmark

General English/Czech/Hungarian/Polish/
Bulgarian/Romanian/Slovak

Depends on first country 
setting

Russia Russian/English Russian

Asia English/French/German/Dutch/Italian English

Oceania

Hong Kong Traditional Chinese/English Traditional Chinese

MFC U.S.A. English/Spanish English

Canada English/French English

Belgium Dutch/French/English Dutch

Switzerland German/French/English German

Pan Nordic/Denmark English/Norwegian/Swedish/Danish/
Finnish

Depends on first country 
setting

General English/Czech/Hungarian/Polish/
Bulgarian/Romanian/Slovak

English

Russia Russian/English Russian

Asia English/Spanish English

Oceania English English

Hong Kong Traditional Chinese/English Traditional Chinese
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ITU-T Test Chart #1
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CHAPTER 3  THEORY OF OPERATION

This chapter gives an overview of the scanning and printing mechanisms as well as the sensors,
actuators, and control electronics. It aids in understanding the basic principles of operation as well as
locating defects for troubleshooting.
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3.1 OVERVIEW

*1 For models with monochrome LCD
*2 For models with color LCD
*3 For models with touch panel
*4 For models with backup battery
*5 For models with cordless handset
*6 For wireless LAN-enabled models
*7 For wired LAN-enabled models
*8 For Bluetooth support models
*9 For models with PhotoCapture Center
*10 For models supporting Compact Flash
*11 For MFC only
*12 For models with charge stand
*13 For models with handset
*14 For models with speaker
*15 For models with ADF

Fax Control Section (MFC)
Scanner Control Section (DCP)

Printer Control Section

Print data 

AC

Color
LCD

Touch
panel

USB
interface

WLAN
PCB

PhotoCapture
Center

Paper feeding 
mechanism

Power 
supply

Ink jet printer unit 

- Head/carriage unit
- Carriage PCB with 
  head flat cables
- Carriage motor 
- Ink refill ASSY
- Maintenance unit

Host

- Compact Flash
- Memory Stick
- SD Memory Card
- xD-Picture Card

- Paper feed
  motor
- ASF motor

LAN
interface

LANWLAN

Control 
panel

HandsetCharge
PCB

11* 12* 14*

15*

11*

2* 3* 5* 6* 7* 9*8*

10*

4*

Bluetooth
PCB

Bluetooth
wireless 
network

(Overview_BHmini9_E)

Backup 
battery

Cordless
PCB

5*

Cordless
handset

MJ PCBLine Scanner unit

- CIS unit
- CIS motor

Speaker

13*

ADF unit 
- ADF motor

SDAA

- Digital camera
  (with PictBridge)

USB
interface

Monochrome
LCD

1*

- USB flash 
   memory drive
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3.2 MECHANICAL COMPONENTS

This machine consists of the scanner mechanism and printing mechanism. It uses motors (five
in models with ADF and four in models without ADF), three encoders (PF encoder, ASF
encoder, and CR encoder), various sensors, and two thermistors.

Scanner Mechanism

Printing Mechanism

Ink supply and ink jet mechanism, head maintenance mechanism, and carriage drive 
mechanism.

(Right)(Left)

(ADF_Scanner_1_BHmini9)

Document path for ADF scanning

Document for flat-bed scanning

(Front)
(Rear)

- Carriage drive mechanism - Ink supply and ink jet mechanism
- Head maintenance mechanism

(3_01_BHmini9)
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Paper pulling-in, registration, feeding and ejecting mechanisms

Recording paper path

(Front) (Rear)

(3_02_BHmini9)

Recording paper path 
in the paper tray
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*1 For models with ADF
*2 ASF motor: Auto Sheet Feeder motor
*3 For models with handset

Scanner Mechanism
(See Section 3.2.1.)

- Document scanning mechanism CIS motor 
(stepping motor)

- Automatic document feeder (ADF) 
mechanism*1

ADF motor*1

(stepping motor)

Printing Mechanism
(See Section 3.2.2.)

- Ink supply and ink jet mechanism 
(See Section 3.2.2.1.)

- Head maintenance mechanism
(See Section 3.2.2.2.)
(Head capping and carriage lock)
                         +
(Purge, air removing, and head wiper)

ASF motor*2 (DC motor)
              +
Paper feed motor
(DC motor)

- Carriage drive mechanism 
(See Section 3.2.2.3.)

Carriage motor 
(DC motor)

- Paper pulling-in, registration, feeding 
and ejecting mechanisms
(See Section 3.2.2.4.)

ASF motor*2 (DC motor)
              +
Paper feed motor 
(DC motor)

Encoders 
(See Section 3.2.3.)

- Paper feed motor encoder (PF encoder)
- ASF motor encoder (ASF encoder)
- Carriage motor encoder (CR encoder)

Sensors 
(See Section 3.2.3.)

- Document front sensor*1

- Document rear sensor*1

- Scanner cover sensor
- Ink cartridge cover sensor
- Registration sensor
- Paper width (media) sensor
- Purge cam switch
- Cap lift cam switch
- Ink empty sensors (black, yellow, cyan and magenta)
- Ink cartridge detection sensors (black, yellow, cyan and magenta)
- Hook switch*3

Thermistors
(See Section 3.2.3.)

- Head thermistor
- Casing internal temperature thermistor
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3.2.1 Scanner Mechanism
This mechanism consists of the automatic document feeder (ADF)*, document cover, and
scanner unit (scanner cover).

The scanner unit consists of a scanner top cover, CIS unit, CIS drive assembly, and scanner
base.

The detailed illustration on the next page shows the components making up the ADF: document
pull-in roller, document separation roller, document feed rollers, ADF motor, and document
front and rear sensors.

For further details on the sensors, see Section 3.2.3.

* For models with ADF

Document cover

ADF unit*

ADF & document 
cover ASSY

Scanner top cover

CIS drive belt

CIS flat cable

Scanner base

CIS idle pulley
CIS rail

(3_03)

CIS drive assembly 
(CIS motor)

White reference film

CIS unit

Scanner unit 
(Scanner cover)
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Models with ADF

Models with ADF offer two types of scanning: ADF scanning and flat-bed scanning. They
automatically switch to the former at the start of a scan operation if the document front sensor
inside the ADF detects a document. Models without ADF offer only flat-bed scanning.

(ADF_Scanner_2_BHmini9)

ADF pull-in piece

ADF motor

Document front sensor actuator

Separation pad

Document feed roller 1

Document ejection pinch rollers

Document rear sensor actuator

Document feed roller 2

(Left)

Pinch rollers 2

CIS unit

Pinch rollers 1

Document separation roller

Document pull-in roller

(Right)

Document cover

Ejected document support section

Document guides

Document for flat-bed scanning

Document path for ADF scanning
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(1) ADF scanning: Document moves across stationary CIS unit (Only for models with ADF)

Placing a document face down in the ADF activates the document front sensor, switching to
ADF scanning.

The CIS drive mechanism (details below) operates for each scanning command executed. First,
the CIS motor moves the CIS unit to the white reference film for white level compensation.
Secondly, the ADF motor rotates the document pull-in roller* to pull the document into the
ADF. (*This roller is used in this series of machines in order to pull in documents horizontally
placed.) Thirdly, the CIS motor again moves the CIS unit to the ADF scanning position.

The document separation roller feeds the pages one at a time, starting from the bottom, to the
document feed rollers (1 and 2), which rotate to move the page in a curve left, up, and right. The
page is scanned as it passes over the CIS unit. It then leaves the machine face up onto the
ejected document support section of the document guides. The machine ejects subsequent pages
under this one to preserve the document page order.

(2) Flat-bed scanning: CIS unit moves under stationary document

The user lifts the document cover, places a page (or open book) face down on the glass plate,
and closes the document cover.

The CIS drive mechanism (details below) operates for each scanning command executed. The
CIS unit first moves to the white reference film for white level compensation. It then moves
right, scanning as it goes. It returns to its home position after the scan.

CIS drive mechanism

The contact image sensor (CIS) unit rides along the CIS rail, driven by the CIS drive belt.
Clockwise motion of the CIS motor moves the unit to the right; counterclockwise motion, to the
left.

This unit consists of the document illumination LED array, the lens array gathering the light
reflected from the scanned image, the CIS PCB converting the light input to pixel data output,
and the CIS glass.

The CIS unit used in the machine supports color scanning. In scanning color documents, the
CIS unit illuminates them by turning on the red (R), green (G), and blue (B) LEDs alternately.
In scanning monochrome documents, it turns on the green LEDs only.
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3.2.2 Printing Mechanism
The printing mechanism consists of the following.

 Ink supply and ink jet mechanism (Section 3.2.2.1)
 Head maintenance mechanism (Section 3.2.2.2)
 Carriage drive mechanism (Section 3.2.2.3)
 Paper pulling-in, registration, feeding and ejecting mechanisms (Section 3.2.2.4)

The ink supply mechanism supplies ink to the head/carriage unit, in which the ink jet
mechanism sprays ink droplets from the head nozzles onto paper.

The major components of the ink supply mechanism (shown on page 3-10) are:
- Ink refill assembly: This secures the ink cartridges and connects them to the corresponding

ink supply tubes.
- Ink supply tubes: These supply the head/carriage unit with ink fed from the ink cartridges via

the ink refill assembly.

The major components of the ink jet mechanism (head/carriage unit shown on page 3-12) are:
- Front end: This is an ink-jet head consisting of piezoelectric plate (PZT), metal plates, nozzle

plate, and head driver.It jets out ink to produce images on paper.
- Back end: This consists of damper assemblies and air vent unit. Each damper assembly

dampens the ink pressure fluctuations in the corresponding ink supply tube and collects air
bubbles that result from pressure changes on the ink.

To keep the optimum head performance, the head maintenance mechanism (shown on page 3-
31) uses the rotational torque of the ASF motor* to cap the head nozzles in order to prevent
them from drying up. It also uses the rotational torque of the paper feed motor to purge for
removing air bubbles from the head/carriage unit and wipe off any ink remaining on the head
nozzle surface.

The carriage drive mechanism (shown on page 3-33) moves the head/carriage unit with a
carriage motor (DC motor) along the recording paper. The CR encoder sensor mounted on the
head/carriage unit scans the CR encoder strip and monitors the current head position relative to
the home position and the current travel speed.

The paper pulling-in, registration, feeding and ejecting mechanisms are driven by the ASF
motor* and paper feed motor (both are DC motors).

The major components are:

- Paper tray: Recording paper is stored in this tray.
- Paper pull-in rollers (shown on page 3-38):

These rollers pull in paper into the machine.
- Bank ASSY (shown on page 6-93):

This separates paper, sheet by sheet to feed it into the
printing section.

- Jam clear cover (shown on page 3-37):
Opening this cover allows the user to access paper jammed.
It also guides paper pulled in from the paper tray into the
printing section.

*ASF motor: Auto Sheet Feeder motor
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- Paper feed roller (shown on page 3-38):
This roller performs paper registration and feeds paper to
the printing section precisely.

- Paper ejection roller (shown on page 3-37):
This roller ejects paper and keeps paper tension tight.

- ASF motor* (shown on page 3-38):
This motor pulls in paper, switches the paper feed operation
modes, and drives the head capping mechanism and
carriage lock mechanism of the maintenance unit.

- Paper feed motor (shown on page 3-38):
This motor feeds recording paper and drives the purge
mechanism, air removing mechanism and head wiper
mechanism of the maintenance unit.

- Clutch gears L and R (shown on page 3-38):
Clutch gear L switches the transmission route of the ASF
motor rotation between the paper pulling-in mechanism and
the head capping & carriage lock mechanisms.
Clutch gear R transmits the rotational torque of the paper
feed motor to the purge gear (for purge, air removing and
head wiper mechanisms).

- ASF rotary encoder: This generates a signal indicating the rotation speed of the
ASF motor shaft. The signal is sent to the controller and
used for controlling the paper pull-in position and speed.

- PF rotary encoder: This generates a signal indicating the rotation speed of the
PF roller gear. The signal is sent to the controller and used
for controlling the paper feed position and speed.

*ASF motor: Auto Sheet Feeder motor
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3.2.2.1 Ink supply and ink jet mechanism

[ 1 ] Overview

The ink supply and ink-jet mechanism consists of the head/carriage unit, four ink cartridges, ink
refill assembly, and four ink supply tubes.

The head/carriage unit scans the surface of the recording paper, jetting out ink supplied through
the ink supply tubes onto the paper to produce images. For further details, see "[ 3 ] Head/
carriage unit" below.

The four ink cartridges (black, yellow, cyan, and magenta) are mounted on the ink refill
assembly. For further details, see "[ 4 ] Ink cartridges" below.

The ink refill assembly secures the ink cartridges and connects them to the corresponding ink
supply tubes. For further details, see "[ 5 ] Ink refill assembly" below.

The ink supply tubes supply the head/carriage unit with ink fed from the ink cartridges via the
ink refill assembly. For further details, see "[ 6 ] Ink supply tubes" below.

(3_04)

Head/carriage unit

(Flushing box)

Ink supply tubes

Ink refill assembly

(Ink absorber box)

(Maintenance unit)

Engine unit
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[ 2 ] Features

A distinct feature of this machine is the use of ink supply tubes between the ink cartridges and
the head/carriage unit. Relieving the head/carriage unit of the task of carrying heavy ink
cartridges back and forth across the page, the approach generally adopted by other ink-jet
printers, offers the following advantages.

- Smaller unit size--lower height, in particular
- Lower power consumption
- Lower noise levels
- Lower vibration

During print operation, the ink-jet mechanism inside the head/carriage unit sprays ink droplets
from the head nozzles. The loss of this ink from the head produces a negative pressure that
replenishes the head with ink from the ink tank through the supply tubes.

Note, however, that the above ink flow is only possible when the ink supply tubes are full of
ink. The factory therefore primes the ink supply path by applying strong suction to the head
nozzles with the maintenance unit to suck both air and ink through the ink supply tubes.

Leaving too long interval between this priming and actual use, however, risks air bubbles,
increased viscosity, and other quality issues with the ink in the supply tubes. Before using this
machine for the first time, therefore, this machine automatically replaces the ink supply path
contents with fresh ink using an initial purge, a repeat of this priming operation.

When the machine is on standby, a constant negative pressure (which is produced according to
the difference in height between the head/carriage unit and ink cartridges) is applied to the rear
of the print head, thus preventing ink from leading out of those nozzles.

Note: The above applies only as long as this machine rests on a horizontal surface. Standing
this machine on end or even just tilting it backwards with the print head uncapped risks
overcoming this slight negative pressure preventing ink leakage from the head nozzles.

Piezoelectric ceramic actuators inside the print head convert this ink to droplets sprayed onto
the paper. For further details, see "[ 3 ] Head/carriage unit" below.
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[ 3 ] Head/carriage unit

The head/carriage unit consists of a front end (ink-jet head) and a back end (damper and air vent
unit) as shown below.

The front end consists of metal plates laminated together and etched to form ink flow channels.

Piezoelectric ceramic actuators generate the spray pressure. The response of individual front
ends to applied voltages and waveforms varies, however, because of the nature of piezoelectric
materials, fluctuation in manufacturing accuracy, and other factors. The front end therefore
leaves the production line with head property labels giving property data. The manufacturer
writes this property data to the EEPROM on the main PCB incorporating this unit. Based on the
property data of the front end, the processor drives piezoelectric ceramic actuators to insure
consistent performance without fluctuations.

Filter

Head driver

Metal plates

Piezo plate

Front end
(Ink-jet head)

Nozzle plate

Back end
(Buffer and air vent unit)

(Head_BHmini9)

(Front)
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Front end

Front end components and their main roles

- Piezoelectric plate
Applying a voltage stretches the plate, serving as the actuator for spraying ink. Consisting of
thin piezoelectric plates laminated together, this plate can be driven even by a low voltage.

- Filter
This removes foreign materials from the ink.

- Metal plates
These form the head nozzle pressure chambers, ink flow paths, and manifolds.

- Nozzle plate
This plate has a total of 376 nozzles--47 nozzles x 2 lines staggered x 4 rows (black, yellow,
cyan, and magenta).

- Head driver
This flexible circuit board holds the piezoelectric driver chip.

Nozzle array (head bottom plate viewed from the top)

(Nozzle)

Magenta

Cyan

P
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Print head travel direction

Yellow

Black

Nozzles

Channels

Magenta Cyan Yellow Black
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Ink spray function

The head employs drop-on-demand ink-jet printing.

Print commands to the drive circuit apply a bias voltage to the layer electrodes on the
piezoelectric ceramic surface stretching the elements perpendicular to that surface. Drive
signals removing this voltage for specific channel electrodes allow the piezoelectric elements to
return to their original shape, sucking ink into the corresponding channels*. Reapplying the bias
voltage stretches the elements once again, applying pressure to the ink, spraying it from the
head nozzle. The ink drop hits the paper on the platen, forming a dot.

* Pressure chambers for individual nozzles
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Back end

Back end components and their main roles

- Damper assemblies
Each assembly has two roles: dampening the ink pressure fluctuations* in the ink supply tube
as the carriage moves and collecting air bubbles that grow in the ink flow path.

* Ink pressure fluctuations: As the head/carriage unit travels, inertia means that the ink remains in the
same place, temporarily raising or lowering the pressure in the right chamber.

- Air vent unit
At regular scheduled intervals, this vents any air bubbles that have accumulated in the damper
assemblies. The air vent rods in the maintenance unit push up the shut-off valves, opening the
air vent flow paths.

Damper ASSY (Yellow)

Shut-off valves

Air vent unit

(Air vent cap)

Damper ASSY (Cyan)

Damper ASSY (Black)

Damper ASSY (Magenta)

Right chamber

Right
chamber

Right 
chamber

Right 
chamberLeft chamber

Left chamber

Left chamber

Left chamber

Air bubbles

Air bubbles

Air bubbles

Air bubbles

(BackEnd_E)

(Air vent rods)

(A part of maintenance unit)
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Damping

Without damping, ink pressure fluctuations directly affect the size of ink-jet head droplets,
risking lower print quality.

Each damper assembly has two chambers. The one on the right in the illustration below has a
loose film across its top and serves as a damper. The film immediately flexes in and out in
response to falls and rises in pressure, adjusting the chamber volume to counteract pressure
fluctuations in the ink supply tubes.

 

Air buffering

Liquid ink contains trace amounts of air. These molecules coalesce into air bubbles as the
piezoelectric ceramic actuators vary the pressure on the ink in the ink-jet head channel. (See the
illustration on page 3-13.) Removing as many of these bubbles as possible before the ink
reaches the ink-jet head is essential to maintaining proper print quality. The above illustration
shows how the damper assemblies provide air buffers, the chambers on the left, for
consolidating these air bubbles away from the ink-jet head and vent flow paths for purging them
at regular scheduled intervals.

Film

(DamperFunc)

Left chamber

This loose film flexes in and out in 
response to changes in ink pressure.
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[ 4 ] Ink cartridges

Ink cartridge features

This machine uses four ink cartridges: a black one and three color ones with a slightly lower
capacity. It features horizontal insertion in the ink refill base over plastic needles.

Each cartridge has two ports: one supplying the ink for printing and another intaking air to
replace that ink. Both ports have a disc valve preventing ink leakage. When a cartridge is
mounted over the plastic needles in the ink refill base, these valves are opened to secure flow
paths for both the ink and the air.

These ink cartridges are single-use affairs. There is no provision for refilling them. The design
reduces environment load by using only burnable materials yielding no toxic substances.

Inks

This machine uses dye-based inks for colors and pigment-based ink for black. Using the
pigment-based black ink reduces fuzziness from print character outlines, boosts resolution for
black dots, and produces clearer images on plain paper.

Disc valve S
Sensor actuator

Air

Ink empty sensor

Ink

Disc valve D (3_06)

Filled with ink Ink near-empty/Ink empty
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(InkEmptySensor_2)Ink empty sensorSensor actuatorFloat
Ink near-empty/ink empty detection

The ink refill assembly has four ink empty sensors (photosensors of transparent type) that
monitor the ink levels with sensor actuators inside the ink cartridges.

Attached to one end of the sensor actuator is a float. When there is ink in the cartridge,
buoyancy lifts the float, rotating the sensor actuator about a pivot near the center of the actuator
to block the light beam to the ink empty sensor, indicating that there is ink.

As the ink level in the ink cartridge drops, however, the float falls, eventually moving the sensor
actuator out of the beam.

Light hitting the sensor outputs the "ink near-empty" signal to the controller that shows the "Ink
low" message and activates a firmware counter tracking ink usage during ink-jet printing,
purges, and other operations. When this counter reaches a predetermined limit, the firmware
regards it as "ink empty" and shows the "Cannot Print" message to prompts the user to replace
it.
3-18 Confidential



[ 5 ] Ink refill assembly

Ink refill case

Ink empty sensor PCB

Ink empty sensors

Cartridge release levers

(3_07)

Ink refill base
(3_08)

Ink foam case

Ink cartridge detection
sensor PCB

Ink cartridge detection sensors

Ink foam

Ink refill base foam
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Ink refill assembly components and their main roles

- Ink refill case
- Cartridge release levers
- Ink refill base and its foam
- Ink cartridge detection sensors (on the ink cartridge detection sensor PCB)
- Ink empty sensors (on the ink empty sensor PCB)
- Ink foam and its case

Pushing the ink cartridges into the ink refill case until they click secures them and forces the
cartridges' ink supply ports into close contact with the ink refill base to prevent ink leakage.
Pressing down the cartridge release lever pops the ink cartridge out of the ink refill case.

The ink from the ink cartridges flows through the ink flow channels provided in the ink refill
base into the ink supply tubes. As the ink level in an ink cartridge drops, the pressure inside
falls, drawing air in the ink cartridge.

The ink cartridge detection sensors detect ink cartridges inserted when the machine power is
ON. 

The ink empty sensors detect ink remaining in the ink cartridges loaded. An ink empty sensor
actuator blocking the light beam to an ink empty sensor indicates that there is ink in the ink
cartridge. When ink runs low, the actuator moves out of the beam, activating the sensor ("Ink
near-empty") and showing the "Ink low" message.

If any of the ink cartridges is replaced with the one having different ink volume when the
machine power is OFF, the corresponding ink cartridge detection sensor and ink empty sensor
issue different signals when the power is turned ON next time so that the controller prompts the
user to reload the ink cartridge.

At the back of the ink refill case is an ink foam that absorbs any ink that leaks from the air
intake ports of the ink cartridges loaded when the machine is tilted during transportation or in
storage, preventing ink spread in the machine.

[ 6 ] Ink supply tubes

These are made of low-density polyethylene (LDPE) providing a highly impermeable barrier
against air ingress and drying out of the ink during extended periods of nonuse. This material is
also soft and highly flexible to better withstand the sharp and frequent bending associated with
high-speed head operation repeatedly over extended periods.
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3.2.2.2 Head maintenance mechanism

[ 1 ] Overview

The head maintenance mechanism, which keeps the optimum head performance, consists of the
maintenance unit and the ink absorber box. (See the illustration below.)

The maintenance unit has the following mechanisms.

- Head capping mechanism (See page 3-24.)
- Carriage lock mechanism (See page 3-24.)
- Purge mechanism (See page 3-25.)
- Air removing mechanism (See page 3-27.)
- Head wiper mechanism (See page 3-28.)

The ink absorber box absorbs the ink sucked out by purge operations.

(Engine unit)

(Paper feed
motor)

(Head/carriage unit)

(Flushing box)

(Ink supply tubes)

(Ink refill assembly)

Ink absorber box

Maintenance unit

(ASF motor)

(3_09)
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[ 2 ] Maintenance unit components

     

Viewed from the top Viewed from the bottom

- Cap lift cam and its gear
These parts transmit the rotational torque of the ASF motor transmitted via the clutch gear L
to the head cap holder. (See [ 4 ] "Power transmission route to the head maintenance
mechanism and motor rotational direction.")

- Head cap unit
When the power is off or the machine is not printing, the head cap unit fits tightly over the
print head to prevent the head nozzles from drying up and to seal the head nozzles for purge
operations to suck up old ink.

- Head cap holder
This lifts up the head cap unit to fit it tightly over the print head to seal the head nozzles. (The
had cap holder is driven by the ASF motor.)

- Carriage lock
This is a part of the head cap holder. It locks the head/carriage unit in its home position so that
the head cap unit protects the head nozzles.

- Purge gear and purge bevel gear
These gears transmit the rotational torque of the paper feed motor via the clutch gear R to the
planetary arm. (See [ 4 ] "Power transmission route to the head maintenance mechanism and
motor rotational direction.")

- Planetary arm
This switches the rotational torque of the paper feed motor (transmitted via the purge gear and
purge bevel gear) to the pump switching unit or tube pump depending on the direction of
paper feed motor rotation.

- Purge cam
This rotating cam drives the pump switching unit, the air vent rods, and the head wiper. Each
drive position of the purge cam is detected by the purge cam switch. (See Section 3.2.3.)

Purge gear

Cap lift cam

Head wiper

Head cap unit
Head cap holder

Carriage lock
(Part of head 
cap holder)

Air vent rods

Air vent cap

(3_10)

Maintenance unit

Cap lift 
cam gear

(ASF changeover 
gear)

Pump switching unit

Purge cam

Purge bevel gear

Purge gear

Tube pump

Planetary arm

(3_11)

Cap lift cam gear

(ASF changeover gear)
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- Pump switching unit
This switches the application target of the negative pressure generated by the tube pump
between the head cap for black ink, the one for color ink, and the air vent cap. Usually the
pump switching unit is switched to the opening tube to the atmospheric air so that the pressure
in the head caps and air vent cap is equal to the normal atmospheric pressure.

- Air vent cap and rods
The air vent cap and rods remove air bubbles trapped in the damper assemblies in the back
end of the head/carriage unit. 
During air venting with the tube pump, the air vent cap fits tightly over the air vent unit in the
head/carriage unit so that the negative pressure applies to the air vent unit. Pushing up the air
vent rods opens the shut-off valves inside the air vent unit, removing air bubbles trapped in
the damper assemblies. (For the air vent unit, see Section 3.2.2.1, [ 3 ].)

- Head wiper
As the head/carriage unit moves, this wipes off any ink remaining on the head nozzle surface.

- Tube pump
A roller squeezes the main drain tube looped inside, forcing their contents toward the ink
absorber box and creating negative pressure.
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[ 3 ] Mechanisms constituting the head maintenance mechanism

(1) Head capping mechanism

The ASF motor drives the head capping mechanism. When the power is off or the machine is
not printing, this mechanism fits the head cap unit (which contains two head caps) tightly over
the print head to prevent the head nozzles from drying up and to keep dust off the head nozzle
surface.

The head cap unit is mounted on the head cap holder and supported by the spring.

When the head/carriage unit returns to its home position, it presses the mode switching lever
(shown on pages 3-30 and 3-31) to the right so that the clutch gear L engages with the cap lift
cam gear (purge mode). Driving the ASF motor rotates the cap lift cam so that the cap lift arm
raises the head cap holder, fitting it tightly over the head nozzle surface.

(2) Carriage lock mechanism

This mechanism locks the head/carriage unit to prevent the head nozzles from getting out of the
head cap unit accidentally due to external vibration or impact when the machine is not printing,
when the power is off, or during transport.

A part of the head cap holder acts as a carriage lock. When the head cap holder rises in head
capping operation, the carriage lock also comes up to lock the head/carriage unit.

Purge gear

Cap lift cam

Cap lift arm

Head cap holder (3_12)Head cap unit

Carriage lock
(Part of head cap holder)

Cap lift cam gear

ASF changeover gear
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(3) Purge mechanism

The paper feed motor drives the purge mechanism.

The counterclockwise rotation of the paper feed motor drives the purge cam that aligns the
pump switching unit with either the black or color ink drain position.

Next, the paper feed motor reverses to activate the tube pump, producing negative pressure to
drain the air and old ink from the head nozzles and channels into the ink absorber box.

Purge cam

Pump switching unit

Purge bevel gear

Main drain tube

Tube pump

Planetary arm

Air vent tube

Main drain tube

Black drain tube

Color drain tube

Main drain tube

(3_14)

Cap lift cam gear

ASF changeover gear

Opening tube to
the atmospheric air
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(3.1) Switching pump

The pump switching unit switches the application target of the negative pressure generated by
the pump between the head cap for black ink, the one for color ink, and the air vent cap.

When the purge cam is in a head capping position and the head cap unit fits tightly over the
print head, the pump switching unit is switched to the opening tube to the atmospheric air so
that the pressure in the head caps and air vent cap returns to the normal atmospheric pressure.

(3.2) Draining ink

The tube pump consists of a pump gear and tube roller. As the pump gear rotates, the tube roller
on its circumference squeezes the main drain tube looped around the pump gear, forcing its
content toward the ink absorber box and creating negative pressure.

For details about the power transmission route to the head maintenance mechanism, see [ 4 ]
below.

Head cap for black ink

Print head

Head cap for color ink

Color drain tube

Main drain tube

Pump switching unit

Black drain tube

(Purge_3_2_E)

To opening to 
atmospheric air

To ink absorber box

To ink absorber box

To opening to atmospheric air

Main drain tube

Pump gear

Tube roller

Tube pump

(TubePump)
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(4) Air removing mechanism

Other two positions of the purge cam shift two slide cams--one for black ink, the other for color
inks, producing vertical motion of a single air vent rod for black ink and three air vent rods for
color ink, respectively.

Pushing up the air vent rods opens the shut-off valves inside the air vent unit of the head/
carriage unit. Simultaneously adding negative pressure from the tube pump removes air trapped
in the damper assemblies.

Purge gear

Maintenance unit

Air vent rod for black ink

Air vent rods for color ink

Air vent cap

Slide cam for color ink
Purge cam

Slide cam for black ink

(3_16)

(Cap lift cam gear)

(ASF changeover gear)

Damper ASSY (Yellow)

Shut-off valves

Air vent unit

(Air vent cap)

Damper ASSY (Cyan)

Damper ASSY (Black)

Damper ASSY (Magenta)

Right chamber

Right
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Right 
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Left chamber

Left chamber

Left chamber

Air bubbles

Air bubbles
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Air bubbles

(BackEnd_E)

(Air vent rods)
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(5) Head wiper mechanism

After the purge operation, the purge cam pushes up the head wiper, wiping off any ink
remaining on the head nozzle surface as the head/carriage unit moves from right to left.

Head wiper

Purge cam (3_15)

Purge gear

(Cap lift cam gear)

(ASF changeover gear)
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[ 4 ] Power transmission route to the head maintenance mechanism and motor 
rotational direction

This mechanism draws its power from two motors--the ASF motor (DC motor) in the right rear
corner of the engine chassis and the paper feed motor (DC motor) on the left side. The ASF
motor is mounted in the ASF motor holder combined with the maintenance unit.

ASF motor → Maintenance unit (head capping and carriage lock mechanisms)

As shown on the next page, the rotational torque of the ASF motor is always transmitted via the
ASF/maintenance drive gear and idle gear 16 to the clutch gear L.
When the mode switching lever is in the left position (ASF mode), the clutch gear L also
meshes with the ASF changeover gear.
When the head/carriage unit moves to the right end of its travel, a tab on the carriage rear panel
pushes the mode switching lever to the right (purge mode). The clutch gear spring pushes the
clutch gear L to the right, away from the ASF changeover gear, to mesh with the cap lift cam
gear. This way, the ASF motor drives the head capping and carriage lock mechanisms. (See
page 3-31 for the related components.)

Paper feed motor → Maintenance unit (purge, air removing and head wiper mechanisms)

As shown on the next page, the paper feed motor drives the PF roller gear L that rotates the
paper feed roller. At the right end of the roller is the PF roller gear R that always meshes with
the clutch gear R.
When the mode switching lever is in the left position (ASF mode), the clutch gear R does not
mesh with the purge gear but it is just idling.
When the head/carriage unit moves to the right end of its travel, a tab on the carriage rear panel
pushes the mode switching lever to the right (purge mode). The clutch gear spring pushes the
clutch gear R to the right to mesh with the purge gear.
As the paper feed motor rotates counterclockwise, the planetary arm meshes with the purge cam
(as shown below), driving the purge mechanism (pump switching unit), air removing
mechanism and head wiper mechanism. On the contrary, the clockwise motor rotation causes
the planetary arm to mesh with the tube pump gear, driving the purge mechanism (tube pump).
(See page 3-31 for the related components.)

Cap lift cam switch

Tube pump
Planetary arm

Air vent tube
Main drain tube

Black drain tube

Purge cam switch

Color drain tube

Pump switching unit

Purge cam

Cap lift cam gear

ASF changeover gear

(3_20)

Opening tube to the atmospheric air
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Paper feed roller
(ASF changeover gear)

Idle gear 16

ASF/maintenance drive gear
(Always engaged with 
PF roller gear R)

Mode switching lever

PF roller gear R
Purge bevel gearPurge gear

Planet gear

Cap lift cam gear

Paper feed roller

(Front)
ASF motor holder ASSY

Paper feed motor
PF roller
gear L

PF roller gear R
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Clutch gear spring

Clutch gear L

Clutch gear R

Purge gear

Purge cam

Carriage lock
(part of head cap holder)

Maintenance unit

Switching lever spring

Mode switching lever

(3_19)
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Head cap holder
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Air vent cap

Air vent rods

Head wiper

Cap lift cam

Cap lift cam gear

ASF changeover gear

ASF motor gear

Cap lift cam

Purge gear

Purge bevel gear

Tube pump
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[ 5 ] Purge types, ink usage, purge counts, and purge codes

Refer to the table given on page 9-55.

[ 6 ] Ink cartridge capacities

*1 These are the values measured with an actual machine, not the guaranteed ones.

Note: The contents and usable portion of ink cartridges are subject to change without notice.
Note: Values given in the above tables are as of March 2008.

Ink Cartridge Type Contents Usable Portion*1

Starter and 
bundled 
cartridges

Black ink cartridge
Low yield type 11.1 ml Approx. 9.8 ml
Standard type 11.6 ml Approx. 10.3 ml

Color ink cartridges
Low yield type 6.4 ml Approx. 5.1 ml
Standard type 6.7 ml Approx. 5.4 ml

Spare ink 
cartridges

Black ink cartridge
Low yield type 8.8 ml Approx. 7.5 ml
Standard type 12.3 ml Approx. 11.0 ml

Color ink cartridges
Low yield type 4.7 ml Approx. 3.4 ml
Standard type 5.5 ml Approx. 4.2 ml
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3.2.2.3 Carriage drive mechanism

The head/carriage unit, which integrates the print head unit and carriage, is supported and
guided by the CR guide rail and CR support chassis. The CR timing belt transmits the carriage
motor rotation to the head/carriage unit. Clockwise motor rotations move the head/carriage unit
to the right; counterclockwise ones to the left.

The CR encoder sensor on the top of the head/carriage unit scans the CR encoder strip above
the CR support chassis to monitor the current head position relative to the home position. The
controller uses this signal for robust control ensuring uniform speed.

The CR encoder strip is a clear film striped in a 1/150 inch cycle. It offers a choice of three
travel speeds of the head/carriage unit, 57.7, 43.3 and 21.7 ips, to match the print resolution.

CR guide rail

Head/carriage unit

CR encoder sensor

(Paper feed roller)
CR encoder strip

Carriage motor
pulley

Carriage motor

CR timing belt

CR support chassis

Idle pulley
(3_21)
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Adjusting the print head angle relative to carriage

For optimal image printing, the print head nozzle array must be perpendicular to the head/
carriage unit's line of travel. Manufacturing limitations, however, make perfect alignment
impossible during mass production. The angle must be adjusted at the individual machine level.

The following describes this adjustment mechanism's components and their roles.

Slider L, the slider, and the rib attach the head/carriage unit to the CR support chassis. The rib
acts as a pivot for the slider's damping springs pressing the head/carriage unit to the rear. Slider
L has a head skew adjuster knob that shifts the slider back and forth, adjusting the angle of this
backward pressure. Rotating the head skew adjuster knob tilts the entire head/carriage unit, thus
adjusting the head nozzle vertical angle relative to the carriage unit's line of travel.

This knob offers 11 settings, from -5 to +5.

For the adjustment procedure, refer to Chapter 7, Section 7.2, [ 4 ].

Damping springs

Rib

CR encoder strip

CR timing belt

(Front)

Slider

Slider L

Head skew adjuster knob

(3_22)

Viewed from the bottom
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CR guide rail
Slider cam

Head/carriage unit Slider cam
CR support chassis(3_23)

Head nozzle surfacePaperPlaten"a"(3_23_1b)Head nozzle surfacePaperPlaten"a"(3_23_1a)(3_24_2)(3_24_1)
Height adjustment of the head/carriage unit

For optimal image printing, a pair of slider cams mounted on the head/carriage unit switches the
height of the head/carriage unit against the CR guide rail and support chassis between two
levels--2.3 mm (for thick paper and envelops) and 1.6 mm (for other types of paper) in order to
bring the optimum distance between the head nozzle surface and paper.

The slider cams can be switched by hitting against the stoppers at the right and left ends of the
CR guide rail and CR support chassis.

For "thick paper and envelopes" and "other types of paper":

The machine adjusts the distance from the platen to the head/carriage unit to 2.3 mm for "thick
paper and envelopes" and 1.6 mm for "other types of paper" in order to keep the distance ("a")
constant.

For "thick paper and envelopes" For "other types of paper"
(Paper other than thick paper and envelopes)
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As listed below, the printer driver on the connected PC or the paper type setting on the machine
controls the slider cams to determine the height of the head/carriage unit.

*For models with PhotoCapture Center

Controlled by:
Adjustment for:

Thick paper and envelopes Other types of paper

Printer driver (in printing from the PC) Yes Yes

Paper type setting (in copying and 
printing via PhotoCapture Center*) No Yes
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3.2.2.4 Paper pulling-in, registration, feeding and ejecting mechanisms

These mechanisms are driven via a gear train by two motors--paper feed motor located on the
left side of the engine chassis and ASF motor in the right rear corner. (See the illustration on the
next page.)

The following illustration is a cross-sectional view of the machine viewed from the right. Place
the recording paper face down in the paper tray. This paper first proceeds to the rear, bends
upward, heads back toward the front, passes under the head/carriage unit for printing, and
finally comes out onto the top of the paper tray cover.

The machine supports two paper feed modes--"normal SF mode" and "high-speed feed mode."
Depending upon the selected print quality, either of these two modes applies as listed below.

Print Quality Fast, Normal Other quality
Paper Feed Mode High-speed feed mode Normal SF mode

Recording paper path

Recording paper path 
in the paper tray

(Front) (Rear)

(3_02_1_BHmini9)

Paper tray

Paper ejection roller Platen

Paper pull-in gear shaft

Paper pull-in roller holder

Jam clear cover

ASF/maintenance drive gear

PF roller gear R

Head/carriage unit

Paper pull-in rollers

Clutch gears (R and L)

ASF idle gears 17

ASF changeover
gear
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Right position (Purge mode)

Left position (ASF mode)

Mode switching leverASF motor

Idle gear 16

Clutch gear L
ASF changeover 
gear

ASF idle gears 17

Paper pull-in gear shaft

Paper fee

PF roller g

PF motor g

Ejection id

P

(3_25_BHmini9)

C
ASF/m
drive g

Paper pull-in 
rollersPaper pull-in 
gear shaft

Paper feed roller

Maintenance unit
Power transmission routes of the ASF motor and paper feed motor

The rotational torque of the ASF motor is transmitted to the ASF/maintenance drive gear which
always meshes with the clutch gear L, as described in Section 3.2.2.2, [ 4 ].

When the mode switching lever is in the left position (normal SF or high-speed feed mode), the
clutch gear L also meshes with the ASF changeover gear which transmits the ASF motor
rotation via a gear train to the paper pull-in rollers.

The rotational torque of the paper feed motor is transmitted via the PF roller gear L to the paper
feed roller that advances paper to the printing start position.
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Normal SF and high-speed feed modes

Normal SF mode

1st stage The ASF motor rotates clockwise (when viewed from the output gear side) and its
rotational torque is transmitted to the ASF/maintenance drive gear that is always
connected via the idle gear 16 to the clutch gear L. When the mode switching lever
is placed in the left position, the clutch gear L also meshes with the ASF changeover
gear.

The rotational torque is further transmitted from the ASF changeover gear via the
two ASF idle gears 17, paper pull-in gear shaft and the gear train in the paper pull-in
roller holder. Consequently, the paper pull-in rollers turn in the forward direction to
pull in a sheet of paper loaded in the paper tray.

2nd stage After the pulled-in paper pushes the registration sensor actuator to turn the sensor
on, the ASF motor further rotates clockwise for the predetermined period to align
(register) the leading edge of the paper with the paper feed roller. (Registration)

3rd stage The ASF motor stops and the paper feed motor starts rotating clockwise to rotate the
PF roller gear L that rotates the paper feed roller in the forward direction to advance
the paper to the printing start position.

The rotational torque of the PF roller gear L is also transmitted via the ejection idle
gear and PF timing belt to the paper ejection roller that rotates in the forward
direction to eject the paper printed.

High-speed feed mode

1st stage Just as in the normal SF mode, the clockwise rotation of the ASF motor pulls in a
sheet of paper loaded in the paper tray.

The difference from the normal SF mode is that the paper feed motor also rotates
clockwise at the same time as the ASF motor. The paper feed roller rotates in the
forward direction.

2nd stage When the paper fed by the paper pull-in rollers reaches the paper feed roller, the
roller is already rotating in the forward direction; therefore, the paper continues to
advance to the printing start position.

Registration sensor activation has no effect on the paper feeding operation in the
high-speed feed mode.

Even during printing of the first sheet of paper, the ASF motor keeps rotating
clockwise to rotate the paper pull-in rollers in the forward direction. Immediately
after the first sheet leaves the paper tray, the paper pull-in rollers continuously pull
in paper sheet by sheet. After the last sheet of paper advances to the printing start
position, the ASF motor stops.

The paper feed roller always rotates faster than the paper pull-in rollers; therefore,
the trailing edge of the preceding sheet will not overlap with the leading edge of the
subsequent one

Just as in the normal SF mode, the rotational torque of the PF roller gear L is also
transmitted via the ejection idle gear and PF timing belt to the paper ejection roller
that rotates in the forward direction to eject the paper printed.
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Movable platen*
*For models with movable platen

The movable platen has movable ribs that move in synchronization with the leading or trailing
edge of advancing paper. It realizes the following.

- Increased printing speed in borderless printing
- Eliminating paper deflection that could occur in printing on the trailing edge of paper

Synchronization with leading edge of paper

When the leading edge of the paper reaches the movable rib drive position, the head/carriage
unit moves to the left end of its travel and pushes the upper end of the movable platen lever,
releasing its lower end that blocks the rotation of the movable platen cam gear. This triggers
driving the movable platen mechanism.

The mechanism transmits the paper feed motor rotation to the movable ribs. They move from
the home position (center) to the upstream limit of the movable range to wait for the leading
edge of the paper to come. They move in synchronization with the leading edge of the paper
advancing. When they reach the downstream limit, they return to the home position. This is a
sequence of the movable rib operation.

Synchronization with trailing edge of paper

When the registration sensor detects the trailing edge of the paper, the motor further feeds the
paper for the predetermined amount. After that, the head/carriage unit pushes the upper end of
movable platen lever again. Just as for the leading edge of paper, the movable ribs move to the
upstream limit of the movable range to wait for the trailing edge of the paper advancing to come
and then move in synchronization with the trailing edge. When the movable ribs have reached
the downstream limit and the printing operation has completed, they return to the home
position.

(Front)

(3_17_1)

Head/carriage unit

CR guide rail

Paper feed roller

Movable platen

Movable platen lever
Movable ribs

Home position 
(Center)

Upstream limit

Downstream limit
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Other controls

Paper feed position and speed control
A PF encoder disk with the resolution of 300 dpi (0.084 mm pitch) is mounted on the PF roller
gear L. The PF encoder sensor uses it to generate a signal indicating the gear rotation speed--in
other words, the paper feed roller speed--to the controller for use in controlling paper feed
position and speed.

Paper stop position control
The controller uses the PF encoder signal for proportional, integration, differential (PID)
control of the paper feed motor to produce high-resolution precision paper positioning during
printing. This signal also determines the motor parameters for rapidly and precisely positioning
the paper.

Fixed-speed paper feed
This operation rotates the paper feed roller to feed the paper at a constant speed regardless of
load fluctuations. The primary application is ejecting paper when printing is complete--in other
words, in situations where precision stop position control is not needed.

Paper feeding amount control
There is variation in the head nozzle pitch of individual head/carriage units, as well as in the
shape of the paper feed and ejection rollers. To make those parts match each other, therefore,
updating the paper feeding correction value (Function code 58) is necessary (see Chapter 9,
Section 9.1.4.18).
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3.2.3 Sensors and Actuators
This machine uses the following sensors and thermistors.

*1  For models with ADF
*2  For models with handset

• The document front sensor detects whether there is a document in the ADF.

• The document rear sensor detects the leading and trailing edges of document pages, indicating
to the control circuitry the point at which to start reading and when page scanning is complete.

• The scanner cover sensor detects whether the scanner cover (scanner unit) is properly closed.

• The ink cartridge cover sensor detects whether the ink cartridge cover is properly closed.

• The registration sensor detects the leading and trailing edges of paper for use in determining
print start and end timings and detecting paper jams.

• The paper width (media) sensor checks whether recording paper is A4 or greater in width at
the start of recording of FAX data received. With this sensor signal, the controller prevents the
print head from printing on the outside of paper in borderless printing. It also protects the
platen from no-paper printing when a paper jam occurs, preventing stains on the platen and
the back side of paper.

• The head thermistor detects the temperature inside the head/carriage unit. According to the
sensor information, the controller adjusts the head driver to compensate for changes in ink
viscosity.

Sensor Name Sensor Type Location

Document front sensor*1 Photosensor On the document front sensor PCB in 
the ADF unit*1

Document rear sensor*1 Photosensor On the document rear sensor PCB in 
the ADF unit*1

Scanner cover sensor Carbon switch
On the control panel PCB

Ink cartridge cover sensor Carbon switch

Registration sensor Photosensor On the registration sensor PCB

Paper width sensor (media sensor) Photosensor

On the carriage PCBHead thermistor Thermistor

CR encoder sensor Photosensor

PF encoder sensor Photosensor On the PF encoder PCB

ASF encoder sensor Photosensor In the ASF motor unit

Purge cam switch Mechanical switch
On the maintenance unit

Cap lift cam switch Mechanical switch

Casing internal temperature thermistor Thermistor On the ink empty sensor PCB inside 
the ink refill assemblyInk empty sensors (four) Photosensor

Ink cartridge detection sensors (four) Photosensor On the ink cartridge detection sensor 
PCB on the ink refill assembly

Hook switch*2 Photosensor On the hook switch PCB*2 in the 
lower cover
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• The carriage motor (CR) encoder sensor monitors the current position and speed of the head/
carriage unit. If the controller detects a head's travel speed error, it interprets the error state as
a paper jam or any foreign material getting into the carriage travel path and stops the
operation.

• The paper feed motor (PF) encoder sensor monitors the PF roller rotation angle and speed for
use in optimizing paper feed amount and speed.

• The Auto Sheet Feeder motor (ASF) encoder sensor monitors the rotation angle and speed of
the ASF motor shaft for use in optimizing paper pull-in amount and speed.

• The purge cam switch detects the drive positions of the purge cam.

• The cap lift cam switch detects the drive positions of the cap lift cam.

• The casing internal temperature thermistor monitors the temperature inside the machine. With
this thermistor signal, the controller determines the periodical automatic purge interval since
the casing internal temperature is almost equal to the ambient temperature of ink inside the
ink cartridges.

• There are four ink empty sensors, one for each color. The sensor actuator inside the ink
cartridge usually blocks the light path to indicate the presence of ink. When ink runs low
(near-empty state), the arm moves out of the beam, activating the sensor. The "Ink low"
message appears.

• There are four ink cartridge detection sensors, one for each color. The sensor detects whether
an ink cartridge is loaded.

• The hook switch* detects whether the handset is on the handset mount. (*For models with
handset)

Most sensors are photointerrupters consisting of a light-emitting diode and a light-sensitive
transistor as shown below. The only exception is the paper width sensor, which uses reflective
type. The illustration on the next page gives the sensor and actuator locations.

The scanner cover sensor and the ink cartridge cover sensor use a carbon switch that consists of
a carbon on the rubber keypad and a carbon contact printed on the control panel PCB. Opening
the scanner cover or the ink cartridge cover releases the corresponding sensor actuator so that
the actuator is pressed against the rubber keypad by the spring force. Accordingly, the carbon
on the rubber keypad comes into contact with the carbon contact on the control panel PCB. The
conduction results in a voltage level change of the IC port, signaling the cover open.

Actuator's end

Light-sensitive 
transistor

Light-emitting 
diode
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*1 For models with ADF
*2 For models with handset

Sensors and Actuators Locations

ADF & document cover ASSY

Document front sensor

Document front sensor
actuator

Document rear sensor

Document rear sensor
actuator

(3_26_BHmini9)

*1

*1

*1

*1

*1

Registration sensor

(Registration sensor
PCB)

PF encoder disk

PF encoder sensor

(PF encoder PCB)

Registration sensor actuator

CR encoder strip
(Head/carriage unit)

Ink empty sensors

Ink cartridge detection
sensors

(Ink cartridge detection
sensor PCB)

Ink cartridge cover
sensor actuator

(Control Panel PCB)

Scanner cover sensor
actuator

Purge cam switch

(Maintenance unit)

(ASF encoder sensor PCB)

ASF encoder sensor

ASF encoder disk

Cap lift cam switch

CR encoder sensor

(Carriage PCB on which the
head thermistor is also mounted)

Paper width sensor

(Ink empty sensor PCB on which
the casing internal temperature
thermistor is also mounted)

(3_27_BHmini9)

Hook switch actuator

(Hook switch PCB)

Hook switch

*2

*2

*2
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3.3 CONTROL ELECTRONICS

3.3.1 Components
The following illustration shows the hardware components. The corresponding wiring diagrams
appear in Appendix 5.

Main PCB

Control panel PCB Scanner cover sensor

Ink cartridge cover sensor

Carriage PCB

CR encoder sensor

Head thermistor

12-wire (Head 1)

10-wire (Head 3)

11-wire (Head 2)

Head/
carriage 
unitPaper width sensor

2-wire
Carriage motor

12-wire

4-wire

4-wire

3-wire

CIS motor

Paper feed motor

SCANNING

INK JET PRINTING & PAPER FEEDING

Media 1
(xD/SD/MS
card)

Media 2 
(CF card)

Ink refill ASSY

9-wire

2-wire

2-wire

EEPROM

DC motor driver

Stepping motor driver

Ink empty sensor PCB

Ink empty sensors

Purge cam switch Cap lift cam switch

Maintenance unit

ADF motor

ADF unit

Stepping motor driver

PF encoder PCB

PF encoder sensor

Registration sensor PCB
7-wire

2-wire

5-wire

5-wire 

PictBridge

USB

Registration sensor

4-wire

3-wire

- Digital camera

- USB flash memory drive

Casing internal temperature thermistor

(Japan) 6-wire
 (Other countries) 2-wire

2-wire

MJ PCB
Line

External telephone

SDAA

DC motor driver

DC motor driver

7-wire

Ink cartridge detection sensor PCB

Document front sensor

CIS unit

2-wire

Speaker

Document front sensor PCB

Document rear sensor

Document rear sensor PCB

(BlockDiagram_BHmini9_E)

LAN

LAN I/F

PC

USB

WLAN

WLAN PCB

Color LCD

4-wire

28-wire 

Touch panel relay PCB Touch panel

*11*11

Backup battery

*8

*1

*8

5-wire

ASF motor

ASF encoder sensor

ASF motor unit

4-wire

2-wire

MODEMROM

SDRAM
Main
ASIC

Ink cartridge detection sensors

Power supply
PCB AC line

Hook switch PCB

6-wire

M

Bluetooth

PCB

3-wire

M

M

M

M

Monochrome LCD
(Models with microphone) 7-wire 

Cordless PCB

Antenna

Charge PCB

18-wire

3-wire

*2

*3

*4

*5

*7

*6

*9

*10

*8

*6

*15

*13 *14

*12

5-wire in 6-wire
connector housing

*1

*2

*3

*4

*5

*6

*7

*8

*9

*10

*11

*12

*13

*14

*15

For wireless LAN-enabled models

For wired LAN-enabled models

For models with backup battery

For models with speaker

For models with handset

For models with cordless handsets

For models with charge stand

For MFC only

For models with monochrome LCD

For models with color LCD

For models with touch panel

For models with ADF

For models with PhotoCapture Center

For models supporting Compact Flash

For Bluetooth support models
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CHAPTER 4  ERROR INDICATION AND TROUBLESHOOTING

This chapter details error messages and codes that the incorporated self-diagnostic functions display if
any error or malfunction occurs. If any error message appears, refer to this chapter to find which
components should be checked or replaced.

The latter half of this chapter provides sample problems that could occur in the main sections of the
machine and related troubleshooting procedures. This will help service personnel pinpoint and repair
defective components.
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4.1 ERROR INDICATION

To help the user or the service personnel promptly locate the cause of a problem (if any), the
machine incorporates the self-diagnostic functions which display error messages for equipment
errors.

4.1.1 Equipment Errors
If an equipment error occurs in the machine, the machine emits an audible alarm (five short
beeps twice) (MFC only) and shows the error message on the LCD. If an equipment error
occurs in the cordless handset(s), the cordless handset shows the error message on the LCD. For
the error messages, see [ 1 ] below.

To display detailed error information, use Function code 82 described in Chapter 9, Section
9.1.4.31 (that is, switch the machine to the maintenance mode and then access Function code
82). Following the MACHINE ERROR, one of the error codes listed in [ 2 ] will appear on the
LCD.
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[ 1 ] Error messages appearing on the LCD

On the machine
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*For MFC only
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*For MFC only
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*For MFC only
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*For MFC only
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On cordless handsets (For models with cordless handset)

Error Message Cause Action

Base Unit in use The machine (base unit) is being 
used for intercom calling.

Wait until the line is free. 

The machine (base unit) is being set 
up for cordless handset registration.

Wait until the registration is finished.

The machine (base unit) is being 
used for Message Center functions 
such as OGM recording or ICM 
playing.

Wait until the machine (base unit) is 
back in standby mode.

Cannot register handset You failed to register the cordless 
handset.

Try to register the cordless handset 
again.

Line in use Another person is on the phone line 
using the machine's (base unit) 
speaker phone or another cordless 
handset.

Wait until the line is free.

The machine (base unit) is receiving 
faxes.

Wait until the line is free.

Low battery
Put handset on cradle

The battery of the cordless handset 
is low.

Charge the battery.

No Caller ID No caller ID is recorded. - Dial with the numerical keypad.
- Check if the user has subscribed to 

the Caller ID service.

Searching for Base Unit
(Base Unit not detected)

The cordless handset is too far from 
the machine (base unit).

Bring the cordless handset closer to 
the machine (base unit).

The On/Off key on the machine 
(base unit) is off.

Check that the machine (base unit) is 
plugged in and the On/Off key on the 
machine (base unit) is on.

You have not registered the cordless 
handset.

Register the cordless handset.
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[ 2 ] Error codes contained in "MACHINE ERROR X X" messages

Using Function code 82 (described in Chapter 9, Section 9.1.4.31) displays the most recent
error in the format of "MACHINE ERROR XX." The XX represents one of the error codes
listed in this section.

XX in error messages "Unable to Clean XX" to "Unable to use Phone XX" (for models with
color LCD) and "Clean Unable XX" to "Scan Unable XX" (for models with monochrome LCD)
given in item [ 1 ] also represents one of these error codes.

Note: When checking a PCB as instructed in the "Solution" column, also check its harness.

Note: To check sensors, use Function code 32 described in Chapter 9, Section 9.1.4.9 (that is,
press the 3 and 2 keys in the maintenance mode).

Error Code 
(Hex) Symptom Probable Cause Solution

20
21
22
23

Cannot identify the ink 
cartridge loaded because 
the signal values 
detected by the 
corresponding ink empty 
sensor and ink cartridge 
detection sensor are 
different from the 
specified values.

Ink cartridge not loaded 
correctly
20: Black ink
21: Yellow ink
22: Cyan ink
23: Magenta ink
- Ink cartridge loaded after 

the ink cartridge cover has 
been left open for 10 min-
utes or more

- Ink cartridge replaced 
when the power is OFF

- Ink cartridge loaded very 
quickly

- Ink cartridge halfway 
taken in and out

Reload the corresponding ink 
cartridge.

Ink cartridge partially broken Replace the ink cartridge.

The ink cartridge loaded is 
not the specified one

Load the specified ink 
cartridge.

Ink empty sensor defective Replace the ink refill ASSY.

Ink empty sensor PCB 
defective

Main PCB defective Replace the main PCB.

24, 25 Not used.
4-8 Confidential



Error Code 
(Hex)

Symptom Probable Cause Solution

26
27
28
29

Running out of ink. Running out of ink
26: Black ink
27: Yellow ink
28: Cyan ink
29: Magenta ink

Replace or reload the ink 
cartridge.

Ink empty sensor PCB 
defective

Replace the ink refill ASSY.

Main PCB defective Replace the main PCB.

2A
2B
2C
2D

Cannot detect ink 
cartridges.

Ink cartridge not loaded
2A: Black ink
2B: Yellow ink
2C: Cyan ink
2D: Magenta ink

Replace or reload the ink 
cartridge.

Ink cartridge broken Replace the ink cartridge.

Ink cartridge detection 
sensor defective

Replace the ink refill ASSY.

Ink cartridge detection 
sensor PCB defective

Main PCB defective Replace the main PCB.

2E Not used.

2F Ink cartridge cover 
opened.

Ink cartridge cover sensor 
(carbon switch) defective

Replace the control panel PCB.

Ink cartridge cover’s tab 
broken

Replace the ink cartridge 
cover.

Ink cartridge cover sensor 
actuator unhooked

Set the ink cartridge cover 
sensor actuator into place.

Rubber keypad defective Replace the rubber keypad.

Control panel PCB defective Replace the control panel PCB.

Main PCB defective Replace the main PCB.
4-9 Confidential



Error Code 
(Hex) Symptom Probable Cause Solution

3*
(except 3E)

Head/carriage unit travel 
error.

Software malfunction Open and close the scanner 
cover.
Unplug and plug the AC cord.

Any obstacles on the travel 
path of the head/carriage unit

Clean and lubricate the CR 
guide rail and CR support 
chassis.

CR timing belt come off Set the CR timing belt into 
place.

CR encoder strip stained or 
scratched 

Replace the CR encoder strip.

Carriage PCB defective Replace the carriage PCB 
ASSY.

Head/carriage unit broken Replace the head/carriage unit.

Carriage motor defective Replace the carriage motor.

Main PCB defective Replace the main PCB.

Power supply PCB defective Replace the power supply 
PCB.

Maintenance unit defective Replace the maintenance unit.

3E Recording error related 
to ASF motor, paper 
feed motor, and carriage 
motor. 

ASF encoder disk, PF 
encoder disk, or CR encoder 
strip stained or scratched

Replace the ASF motor ASSY, 
PF encoder disk, or CR 
encoder strip.

ASF, PF, or CR encoder 
defective

Replace the ASF motor ASSY, 
PF encoder PCB, or carriage 
PCB.

ASF, PF, or CR motor 
defective

Check the ASF motor, paper 
feed motor, and carriage 
motor, then replace the 
defective one(s).

Main PCB defective Replace the main PCB.

40 The casing internal 
temperature thermistor 
has detected abnormal 
temperature in the 
machine.

Main PCB defective Replace the main PCB.

Casing internal temperature 
thermistor defective

Replace the ink refill ASSY.

41 Not used.

42 The head drive voltage 
has not dropped from the 
high to low level within 
the specified period.

Piezoelectric ceramic 
actuator or head driver 
defective

Replace the head/carriage unit.

Carriage PCB defective Replace the carriage PCB 
ASSY.

Main PCB defective Replace the main PCB.
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Error Code 
(Hex)

Symptom Probable Cause Solution

43 The head thermistor has 
been opened or shorted 
abnormally.

Head flat cables not 
connected correctly

Correct those flat cables.

Head flat cables broken Replace the carriage PCB 
ASSY.

Carriage PCB defective

Main PCB defective Replace the main PCB.

44 The temperature of the 
print head driver has 
risen abnormally.
The head driver chip 
temperature sensor in 
the head driver detects 
abnormally high 
temperature.

Head property parameters 
incorrect in the EEPROM

Enter the correct parameter 
values.

Air bubbles in the head/
carriage unit

Perform the initial purge.

Head flat cables and 
carriage-head flat cable not 
connected correctly

Correct those flat cables.

Head flat cables broken Replace the carriage PCB 
ASSY.

Carriage-head flat cable 
broken

Replace the head/carriage unit.

Head/carriage unit broken

Main PCB defective Replace the main PCB.

45 Not used.

46 The number of 
performed purge 
sequences has reached 
the limit.
The ink absorber box 
may be filled with 
drained ink.

Purge counter overflown Replace both the ink absorber 
box and flushing box and reset 
their counters. (When you need 
to replace the ink absorber box 
or flushing box, replace both.)
(Refer to page 7-40 or page 9-
55.)

The number of flushing 
operations has reached 
the limit.
The flushing box may be 
filled with drained ink.

Flushing counter overflown

47 Not used.

48 Weak connection of the 
head flat cables.

Head flat cables or carriage-
head flat cable broken or not 
connected

Correct the connection of the 
head flat cables.

Replace the carriage PCB 
ASSY.

Replace the head/carriage unit.

Replace the main PCB.
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Error Code 
(Hex)

Symptom Probable Cause Solution

49 The head drive voltage 
has not risen to the 
specified level.

Head flat cables and 
carriage-head flat cable not 
connected correctly

Correct those flat cables.

Head/carriage unit defective Replace the carriage PCB 
ASSY.

Replace the head/carriage unit.

Main PCB defective Replace the main PCB.

Power supply PCB defective Replace the power supply 
PCB.

4A-4E Not used.

4F The head drive voltage 
has dropped from the 
high to low level in an 
abnormally short period.
The head drive voltage 
has not risen to the 
specified level within 
the specified period in 
the self-diagnosis.

Piezoelectric ceramic 
actuator defective (Cracks or 
rare short)

Replace the carriage PCB 
ASSY.

Replace the head/carriage unit.

Main PCB defective Replace the main PCB.

50
51

The purge cam switch 
does not come ON or 
OFF even after the purge 
cam has been driven by 
the specified number of 
pulses.

Planetary arm assembly not 
engaged correctly

Set the maintenance unit into 
place.

If the planetary arm does not 
move smoothly, clean it.

Purge cam switch harness 
not connected correctly

Correct the connection.

Purge cam switch broken Replace the maintenance unit.

Gear(s) on the maintenance 
unit broken

Paper feed motor defective Replace the engine unit.

Power supply PCB defective Replace the power supply 
PCB.

Main PCB defective Replace the main PCB.
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Error Code 
(Hex)

Symptom Probable Cause Solution

52 The purge cam switch 
does not come ON at 
each detection point.

Planetary arm assembly not 
engaged correctly

Set the maintenance unit into 
place.

If the planetary arm does not 
move smoothly, clean it.

Purge cam switch harness 
not connected correctly

Correct the connection to the 
main PCB.

PF encoder sensor defective Replace the PF encoder/
registration sensor harness unit.

ASF motor defective Replace the ASF motor.

Purge cam switch broken Replace the maintenance unit.

Gear(s) on the maintenance 
unit broken
Abnormal load applied to the 
purge cam

Paper feed motor broken Replace the engine unit.

Main PCB defective Replace the main PCB.

53-56 Not used.

57 The head/carriage unit 
does not return to the 
home position (capping 
position).

Head cap unit, head wiper or 
other parts on the 
maintenance unit interfering 
with the head/carriage unit

Set these parts back into place.
If any part on the maintenance 
unit does not operate smoothly, 
replace the unit.

ASF motor defective Replace the ASF motor.

CR encoder strip stained Replace the CR encoder strip.

Any obstacles on the travel 
path of the head/carriage unit

Clean the CR guide rail and CR 
support chassis.

Carriage PCB ASSY 
defective

Replace the carriage PCB 
ASSY.

Carriage motor defective Replace the carriage motor.

Head/carriage unit defective Replace the head/carriage unit.

Main PCB defective Replace the main PCB.

Power supply PCB defective Replace the power supply 
PCB.
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Error Code 
(Hex)

Symptom Probable Cause Solution

58, 59 Not used.

5A
5B
5C

Abnormal stop of purge 
cam being driven

Foreign materials in the 
machine

Remove foreign materials.

PF encoder disk being in 
contact with the upper cover 
and deformed

Replace the PF encoder disk.

PF encoder PCB defective Replace the PF encoder PCB.

Main drain tube bent Replace the ink absorber box.

Clutch gear broken Replace the maintenance unit.

Purge cam gear broken

Abnormal load applied to the 
purge cam

Planetary arm assembly 
broken

Paper feed motor defective Replace the engine unit.

PF roller gear L broken

Engine unit defective

Main PCB defective Replace the main PCB.

Power supply PCB defective Replace the power supply 
PCB.

5D Current protection for 
the driver IC activated 
when the purge cam was 
being driven.

The driving current has 
exceeded the limit due to an 
abnormal load applied to the 
maintenance unit.

Remove foreign materials.

Replace the clutch gear.

Replace the PF encoder disk.

Replace the PF encoder PCB.

Replace the ink absorber box.

5E Current protection for 
the driver IC activated 
when the pump was in 
operation.

Replace the maintenance unit.

Replace the main PCB.

Replace the power supply 
PCB.

Replace the engine unit.
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Error Code 
(Hex) Symptom Probable Cause Solution

5F Not used.

60
62

Paper width sensor 
(media sensor) error.

Paper width sensor (media 
sensor) adjustment failure

Readjust the left and right 
margins.

Paper width sensor defective Replace the carriage PCB 
ASSY.

Head flat cables broken

Main PCB defective Replace the main PCB.

61, 63-6B Not used.

6C Current protection 
activated due to an 
overload applied to the 
paper feed motor.

Foreign materials in the
paper path

Remove foreign materials and 
close the scanner cover 
(scanner unit).

Paper feed motor defective Replace the engine unit.

Main PCB defective Replace the main PCB.

6D, 6E Not used.

6F ASF motor does not stop 
at the intended timing.

Malfunction caused by 
overload

Open and close the scanner 
cover (scanner unit).
Unplug and plug the AC cord.

Relevant motor harness not 
connected correctly

Correct the connection.

ASF encoder sensor 
defective

Replace the ASF motor ASSY.

ASF motor defective

Main PCB defective Replace the main PCB.

70
71

Cannot detect the ON/
OFF state of cap lift cam 
switch.

Cap lift cam switch defective Replace the maintenance unit.

ASF encoder sensor 
defective

Replace the ASF motor ASSY.

ASF motor defective

Main PCB defective Replace the main PCB.
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Error Code 
(Hex) Symptom Probable Cause Solution

72 Cannot detect the origin 
of the cap lift cam.

Cap lift cam switch defective Replace the maintenance unit.

ASF encoder sensor 
defective

Replace the ASF motor ASSY.

ASF motor defective

Main PCB defective Replace the main PCB.

73 Fails to switch the cap 
lift cam positions.

Cap lift cam switch defective Replace the maintenance unit.

ASF encoder sensor 
defective

Replace the ASF motor ASSY.

ASF motor defective

Main PCB defective Replace the main PCB.

74-79 Not used.

7A Abnormal stop of cap 
lift cam.

Foreign materials in the
head capping mechanism

Remove foreign materials and 
clean the mechanism.

ASF encoder sensor 
defective

Replace the ASF motor ASSY.

ASF motor defective

Cap lift cam switch defective Replace the maintenance unit.

Main PCB defective Replace the main PCB.

7B-7C Not used.

7D Current protection for 
the driver IC activated 
when the cap lift cam 
was being driven.

Foreign materials in the
head capping mechanism.

Remove foreign materials and 
clean the mechanism.

ASF encoder sensor 
defective

Replace the ASF motor ASSY.

ASF motor defective

Cap lift cam switch defective Replace the maintenance unit.

Main PCB defective Replace the main PCB.

7E No head parameters 
stored in the EEPROM.
(This code may appear 
only in the maintenance 
mode.)

No head property data has 
been entered

Enter the head property data.

Main PCB defective Replace the main PCB.

7F Not used.
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* For MFC only

Error Code 
(Hex)

Symptom Probable Cause Solution

80 At the start of FAX 
message printing, the 
controller detects that 
paper is smaller than A4 
size in width.*

Paper smaller than the 
specified size loaded in the 
paper tray

Load the correct size of paper.

Paper width sensor (media 
sensor) not adjusted

Adjust the margin for 
borderless printing with 
Function code 66 in the 
maintenance mode.

Paper width sensor defective Replace the carriage PCB 
ASSY.

Main PCB defective Replace the main PCB.

81 In printing except FAX 
and list printing, the 
controller detects that 
paper is smaller than the 
specified size in width. 

Paper smaller than the 
specified size loaded in the 
paper tray

- Load the correct size of 
paper.

- Press the Color Start or 
Black Start key.

Paper width sensor not 
adjusted

Adjust the margin for 
borderless printing with 
Function code 66 in the 
maintenance mode.

Paper width sensor defective Replace the carriage PCB 
ASSY.

Main PCB defective Replace the main PCB.

82 Recording paper jam in 
paper pull-in operation.
(Although the 
registration sensor 
detects the paper, the 
paper width sensor fails 
to detect the leading 
edge of paper.)

Foreign materials in the 
paper path

Remove foreign materials.

Paper printed or paper with 
blackish leading edge fed

Replace the paper with blank 
paper.

Head flat cable connection 
failure

Insert the head flat cables 
correctly.

Paper width sensor defective Replace the carriage PCB 
ASSY.

Main PCB defective Replace the main PCB.
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Error Code 
(Hex)

Symptom Probable Cause Solution

83 Recording paper jam.
(At the start of paper 
feeding, the registration 
sensor is already ON.)

Paper double feeding caused 
by incorrect loading in the 
paper tray

 

Reload paper.

Bank ASSY deformed Replace the bank ASSY.

Registration sensor actuator 
unhooked

Set the registration sensor 
actuator into place.

Registration sensor actuator 
defective

Replace the registration sensor 
actuator.

Main PCB defective Replace the main PCB.

Registration sensor defective Replace the PF encoder/
registration sensor harness unit.

Bank ASSY

Paper

Correct

Wrong

Bank ASSY

Paper tray
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Error Code 
(Hex)

Symptom Probable Cause Solution

84 Recording paper jam.
(The registration sensor 
sticks to ON after 
completion of paper 
ejection operation.)

Foreign materials in the 
paper path

Remove foreign materials.

Registration sensor actuator 
caught on the surrounding 
parts

Correct the surrounding parts 
on which the actuator caught.

Registration sensor actuator 
defective

Replace the registration sensor 
actuator.

Registration sensor defective Replace the PF encoder/
registration sensor harness unit.

PF timing belt come off Set the PF timing belt into 
place.

Paper feed motor defective Replace the engine unit.

The paper ejection roller 
does not rotate correctly

Main PCB defective Replace the main PCB.

85-87 Not used.

88 Recording paper jam.
(Even after paper 
pulling-in operation, the 
registration sensor is still 
OFF.)

Jam clear cover not closed 
correctly

Close the jam clear cover 
correctly.

Registration sensor harness 
not connected correctly

Correct the connection.

Bank ASSY deformed Replace the bank ASSY.

Paper pull-in rollers 
defective

Replace the paper pull-in 
rollers.

Mode switching lever (at the 
right end of CR guide rail) 
not sliding smoothly

Clean the mode switching 
lever.

At the ends of the paper feed 
roller shaft, any gear(s) 
damaged

Replace the engine unit.

Paper feed motor defective

Main PCB defective Replace the main PCB.

89 Not used.

Bank ASSY

Paper tray
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Error Code 
(Hex)

Symptom Probable Cause Solution

8A The paper feed motor 
does not rotate.

Foreign materials in the 
machine

Remove foreign materials.

Paper feed motor harness not 
connected correctly

Reconnect the paper feed 
motor harness.

Abnormal load applied to the 
paper feed roller
PF-related gear(s) broken

Replace the PF-related gear(s).

PF encoder disk stained or 
scratched

Replace the PF encoder disk.

PF encoder sensor defective Replace the PF encoder/
registration sensor harness unit.

Paper feed motor defective Replace the engine unit.

Main PCB defective Replace the main PCB.

8B The paper feed motor 
stops suddenly.

Abnormal load applied to the 
paper feed roller
PF-related gear(s) broken

Replace the PF-related gear(s).

PF encoder disk stained or 
scratched

Replace the PF encoder disk.

PF encoder sensor defective Replace the PF encoder/
registration sensor harness unit.

Paper feed motor defective Replace the engine unit.

Main PCB defective Replace the main PCB.

8C Current protection for 
the driver IC activated in 
paper feeding operation.

The driving current has 
exceeded the limit due to an 
abnormal load applied to the 
PF-related gears and rollers.

Replace the PF encoder disk.

Replace the engine unit.

Replace the main PCB.

8D The paper feed motor 
rotates in the reverse 
direction.

PF encoder disk stained or 
scratched

Replace the PF encoder disk.

PF encoder disk dislocated

PF encoder sensor defective Replace the PF encoder/
registration sensor harness unit.

Paper feed motor defective Replace the engine unit.

Abnormal load applied to the 
paper feed roller

Check the PF roller gear and its 
related gears.

Main PCB defective Replace the main PCB.

8E Not used.
4-20 Confidential



* This value is default and can be modified by WSW16, selector 7.

Error Code 
(Hex) Symptom Probable Cause Solution

8F The paper feed motor is 
being driven and cannot 
be stopped.

Software malfunction Open and close the scanner 
cover.
Unplug and plug the AC cord.

Paper feed motor harness not 
connected correctly

Correct the connection.

Main PCB defective Replace the main PCB.

90-A0 Not used.

A1 Scanner cover (scanner 
unit) opened

Scanner cover sensor 
(carbon switch) broken

Replace the control panel PCB.

Scanner cover sensor 
actuator unhooked

Set the scanner cover sensor 
actuator into place.

Rubber keypad defective Replace the rubber keypad.

Control panel PCB defective Replace the control panel PCB.

Main PCB defective Replace the main PCB.

A2 During scanning or 
ejecting, a document of 
90 cm* or longer is 
detected.

Document jam Remove the jammed 
document.

Foreign materials in the 
machine

Remove foreign materials.

Document rear sensor 
actuator caught on the 
surrounding parts

Correct the surrounding parts 
on which the actuator caught.

Document rear sensor 
broken

Replace the document rear 
sensor PCB.

Document feed roller 2 
defective or not rotating

Replace the ADF unit.

Main PCB defective Replace the main PCB.

A3 The document rear 
sensor does not come 
ON during document 
pull-in operation.

Document jam Remove the jammed 
document.

Foreign materials in the 
machine

Remove foreign materials.

Document rear sensor 
actuator caught on the 
surrounding parts

Correct the surrounding parts 
on which the actuator caught.

Document rear sensor 
broken

Replace the document rear 
sensor PCB.

ADF motor defective Replace the ADF motor.
ADF-related gear(s) broken Replace the ADF unit.
Main PCB defective Replace the main PCB.
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* For MFC only

Error Code 
(Hex) Symptom Probable Cause Solution

A4 Not used.

A5 FAX scanning failure 
(1st time)*.

CIS defective
White reference film stained 
in the scanner cover

Replace the scanner cover 
(scanner unit).

A6 FAX scanning failure 
(retry)*. Main PCB defective Replace the main PCB.

A7 Mismatch between the 
type of the CIS mounted 
and EEPROM data.

Scanner cover containing the 
improper CIS type mounted 
at repair.

Check the CIS type mounted 
and enter the new CIS type into 
the EEPROM with Function 
code 59 in the maintenance 
mode. (Refer to Chapter 9, 
Section 9.1.4.19.)

A8 Color parameter 
matching error. (Used 
for monitoring bugs at 
the factory.)

--- Install the latest firmware.

A9-AE Not used.

AF CIS positioning error. CIS flat cable broken or not 
connected properly

- Correct the cable connection.
- Replace the scanner cover 

(scanner unit).

CIS motor harness not 
connected properly

Correct the harness 
connection.

CIS motor defective Replace the scanner cover 
(scanner unit).CIS drive unit defective

CIS defective

Main PCB defective Replace the main PCB.

B0-BC Not used.

B9 Light intensity error of 
the LED array 
(Exceeding the upper 
limit)

CIS defective Replace the scanner cover 
(scanner unit)

Main PCB defective Replace the main PCB.

BD Black level data error. CIS defective Replace the scanner cover 
(scanner unit).

Main PCB defective Replace the main PCB.
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*1 For MFC only
*2 For wired LAN-enabled models
*3 For wireless LAN-enabled models
*4 For models with cordless handsets

Error Code 
(Hex)

Symptom Probable Cause Solution

BE-DE Not used.

DF, E0 Modem error.*1 SDAA chip defective Turn the machine off and then 
on.

Main PCB defective Replace the main PCB.

E1 Not used.

E2 Wired LAN MAC 
address not registered.*2

MAC address not written 
into the main PCB correctly

Replace the main PCB.

E3 Wireless LAN MAC 
address not registered.*3

WLAN PCB defective Replace the WLAN PCB.

E4 Not used.

E5 Write error in EEPROM 
on the cordless PCB.*4

The base ID code and 
cordless handset ID code 
registered are mismatched.

Reregister the cordless handset 
ID code.

Replace the cordless handset.

Replace the cordless PCB.

E6 Write error in 
EEPROM.

Main PCB defective Replace the main PCB.

E7 No communication 
between cordless PCB 
and cordless handset.*4

The base ID code and 
cordless handset ID code 
registered are mismatched.

Reregister the cordless handset 
ID code.

Replace the cordless handset.

Replace the cordless PCB.

E8, E9 Not used.

EA Document removed at 
phase B.*1

Document front sensor 
actuator caught on the 
surrounding parts

Correct the surrounding parts 
on which the actuator caught.

Document front sensor 
defective

Replace the document front 
sensor PCB.

Main PCB defective Replace the main PCB.
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*1 Phase B:  FAX negotiation stage between sending machine and receiving machine
*2 For models with touch panel
*3 For Bluetooth support models
*4 For models with PhotoCapture Center
*5 For models with backup battery

Error Code 
(Hex)

Symptom Probable Cause Solution

EB Not used.

EC LCD connection 
detection failure.

LCD flat cable not connected 
correctly

Correct the connection.

LCD unit defective Replace the LCD unit.

Main PCB defective Replace the main PCB.

ED Touch panel initialization 
failure at the time of 
power ON.*2

Touch panel in contact with 
something during 
initialization at the time of 
power ON. 

Clean the touch panel, then turn 
the machine off and then on 
again.

Touch panel defective Replace the LCD unit. 

Touch panel PCB defective 

Main PCB defective Replace the main PCB.

EE Bluetooth PCB 
connection failure*3. 

Bluetooth PCB not connected 
correctly

Connect the Bluetooth PCB 
correctly.

Bluetooth PCB defective Replace the Bluetooth PCB.

EF-F6 Not used.

F7 Media module detection 
failure.*4

Main PCB defective Replace the main PCB.

F8 Battery harness*5 
connection failure.
(Available in the 
maintenance mode only)

Battery harness not connected 
correctly 

Correct the connection. 

F9-FF Not used.
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4.1.2 Communications Errors (For MFC only)
If a communications error occurs, the machine:

emits an audible alarm (intermittent beeping) for approximately 4 seconds,

displays the corresponding error message, and

prints out the transmission verification report if the machine is in sending operation.
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Definition of Error Codes on the Communications List

(1) Calling

* Available in German models only.

(2) Command reception

Code 1 Code 2 Causes

10 08 Wrong number called.

11 01 No dial tone detected before start of dialing.

11 02 Busy tone detected before dialing.

11 03 2nd dial tone not detected.

11 05 No loop current detected.*

11 06 Busy tone detected after dialing or called.

11 07 No response from the remote station in sending.

11 10 Unobtainable tone detected after dialing.

17 07 No response from the calling station in receiving.

Code 1 Code 2 Causes

20 01 Unable to detect a flag field.

20 02 Carrier was OFF for 200 milliseconds or longer.

20 03 Abort detected ("1" in succession for 7 bits or more).

20 04 Overrun detected.

20 05 A frame for 3 seconds or more received.

20 06 CRC error in answerback.

20 07 Error command received.

20 08 Invalid command received.

20 09 Command ignored once for document setting or for dumping-
out at turn-around transmission.

20 0A T5 time-out error.

20 0B CRP received.

20 0C EOR and NULL received.
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(3) Compatibility [checking the NSF and DIS]

Code 1 Code 2 Causes

32 01 Remote terminal only with V.29 capability in 2400 or 4800 bps 
transmission.

32 02 Remote terminal not ready for polling.

32 10 Remote terminal not equipped with password function or its 
password switch OFF.

32 11 Remote terminal not equipped with or not ready for confidential 
mailbox function.

32 12 Remote terminal not equipped with or not ready for relay 
broadcasting function.

32 13 No confidential mail in the remote terminal.

32 14 The available memory space of the remote terminal is less than 
that required for reception of the confidential or relay broad-
casting instruction.

32 18 Remote terminal not equipped with color function.
4-27 Confidential



(4) Instructions received from the remote terminal [checking the NSC, DTC, NSS, and
DCS]

(5) Command reception [checking the NSF and DIS after transmission of NSS and DCS]

Code 1 Code 2 Causes

40 02 Illegal coding system requested.

40 03 Illegal recording width requested.

40 05 ECM requested although not allowed.

40 06 Polled while not ready.

40 07 No document to send when polled.

40 10 Nation code or manufacturer code not coincident.

40 13 Polled by any other manufacturers' terminal while waiting for 
secure polling.

40 17 Invalid resolution selected.

40 20 Invalid full-color mode requested.

Code 1 Code 2 Causes

50 01 Vertical resolution capability changed after compensation of 
background color.
4-28 Confidential



(6) ID checking

(7) DCN reception

(8) TCF transmission/reception

Code 1 Code 2 Causes

63 01 Password plus "lower 4 digits of telephone number" not 
coincident.

63 02 Password not coincident.

63 03 Polling ID not coincident.

Code 1 Code 2 Causes

74 DCN received.

Code 1 Code 2 Causes

80 01 Fallback impossible.
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(9) Signal isolation

(10) Video signal reception

* Available in German models only

Code 1 Code 2 Causes

90 01 Unable to detect video signals and commands within 6 seconds 
after CFR is transmitted.

90 02 Received PPS containing invalid page count or block count.

Code 1 Code 2 Causes

A0 03 Error correction sequence not terminated even at the final 
transmission speed for fallback.

A0 11 Receive buffer empty. (5-second time-out)

A0 12 Receive buffer full during operation except receiving into 
memory.

A0 13 Decoding error continued on 500 lines.

A0 14 Decoding error continued for 10 seconds.

A0 15 Time-out: 13 seconds or more for one-line transmission.

A0 16 RTC not found and carrier OFF signal detected for 6 seconds.

A0 17 RTC found but no command detected for 60 seconds.

AA 18 Receive buffer full during receiving into memory.

A0 19 No video data to be sent.

A0 20 Unable to continue to receive color FAX. (Remaining ink 
insufficient)

A8 01 RTN, PIN, or ERR received at the calling terminal.*

A9 01 RTN, PIN, or ERR received at the called terminal.*
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(11) General communications-related

* Establishment of FAX communication
FAX communication is established when the calling station receives a DIS (reception capability) signal from the 
called station and the called station receives an NSS or DCS (communications test) signal from the calling station.

(12) Maintenance mode

(13) Equipment error

Code 1 Code 2 Causes

B0 02 Unable to receive the next-page data.

B0 03 Unable to receive polling even during turn-around transmission 
due to call reservation.

B0 04 PC interface error.

BF 01 Communication canceled by pressing the STOP key before 
establishment of FAX communication*.

BF 02 Communication canceled by pressing the STOP key after 
establishment of FAX communication*.

BF 03
Transmission canceled due to a scanning error caused by no 
document or document feed problem in ADF scanning in real 
time transmission.

Code 1 Code 2 Causes

E0 01 Failed to detect 1300 Hz signal in burn-in operation.

E0 02 Failed to detect PB signals in burn-in operation.

Code 1 Code 2 Causes

FF X  X Equipment error. (For X X, refer to Section 4.1.1 [ 2 ].)
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4.2 TROUBLESHOOTING

4.2.1 Introduction
This section gives the service personnel some of the troubleshooting procedures to be followed
if an error or malfunction occurs with the machine. It is impossible to anticipate all of the
possible problems which may occur in future and determine the troubleshooting procedures, so
this section covers some sample problems. However, those samples will help service personnel
pinpoint and repair other defective elements if he/she analyzes and examines them well.

4.2.2 Precautions
Be sure to observe the following to prevent the secondary troubles from happening:

(1) Always unplug the AC power cord from the outlet when removing the covers and PCBs,
adjusting the mechanisms, or conducting continuity testing with a circuit tester.

(2) When disconnecting the connectors, do not pull the lead wires but hold the connector
housings.

(3) Static electricity charged in your body may damage electronic parts.
Before handling the PCBs, touch a metal portion of the machine to discharge static
electricity charged in your body. When transporting PCBs, be sure to wrap them in
conductive sheets.
When replacing the head/carriage unit, put on a grounding wrist band and perform the job
on a static mat. Also take care not to touch the conductor sections on the flat cables.

After repairing the defective section, be sure to check again if the repaired section works
correctly. Also record the troubleshooting procedure so that it would be of use for future trouble
occurrence.

4.2.3 Checking Prior to Troubleshooting
Prior to proceeding to the troubleshooting procedures given in Section 4.2.4, make the
following initial checks:

Environmental conditions

Check that:

(1) The machine is placed on a flat, firm surface.
(2) The machine is used in a clean environment at or near normal room temperature (10°C to

35°C) with normal relative humidity (20 to 80%).
(3) The machine is not exposed to direct sunlight or harmful gases.

Power requirements

Check that:

(1) The power supply specified on the rating plate on the machine is used. The supply voltage
stays within the rating ±10%.

(2) Each voltage level on AC input lines and DC lines is correct.
(3) All cables and harnesses are firmly connected.
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Recording paper

Check that:

(1) A recommended type of recording paper is used.
(2) The recording paper is not dampened.

Ink cartridges

(1) Check that all of four ink cartridges are loaded.

Head/carriage unit

(1) Repeat the purge operation (Function code 76) several times. (Refer to Chapter 9, Section
9.1.4.27.)

(2) Clean the print surface of the head/carriage unit.
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4.2.4 Troubleshooting Based on Problem Type
[ 1 ] Control panel and LCD problems

[ 2 ] FAX/Telephone problems (For MFC only)

*1 For models with handset
*2 For models with cordless handsets

Problem Check:

(1) LCD shows nothing. • LCD and its flat cable
• Panel-main harness
• Control panel PCB-to-PCB harness (for models with touch 

panel)
• Control panel PCB
• Power supply PCB
• Main PCB

(2) Control panel inoperative. • Panel-main harness
• Control panel PCB
• Rubber keypads
• Main PCB

(3) Touch panel inoperative. • Adjust the touch panel with Function code 78 in the 
maintenance mode. (Refer to Chapter 9, Section 9.1.4.29.)

• Touch panel harness
• Touch panel relay PCB (in the LCD unit)
• LCD unit
• Main PCB

Problem Check:

(1) No faxes will be able to be sent. • Hook switch*1

• Rubber keypads
• Control panel PCB
• Main PCB
• MJ PCB

(2) Speed dialing will not work. • Ordinary dialing function 
If it works normally, check the main PCB; if not, refer to item 
(1) above.

(3) Dial does not switch between 
tone and pulse.

• Main PCB

(4) The ringer does not sound. • Speaker
• Main PCB
• MJ PCB

(5) No phone call can be made with 
the handset.*1

• Curled cord 
• Handset
• Main PCB

(6) No phone call can be made with 
the cordless handset.*2

• Cordless handset
• Cordless PCB
• Main PCB
• MJ PCB
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[ 3 ] Communications problems (For MFC only)

[ 4 ] Paper/document feeding problems

* For models with ADF

Problem Check:

(1) No tone is transmitted. • Main PCB
• MJ PCB

Problem Check:

(1) The "Enter Fax No." message 
does not appear although 
documents are set.*

• Sensors by using Function code 32 in the maintenance mode 
(Refer to Chapter 9, Section 9.1.4.9.)

• Document front sensor actuator
• Document front sensor PCB
• Main PCB

(2) Document not fed.* • ADF and its related sections
• Foreign materials in the document path
• ADF motor and its harness
• Document feed roller and its related gears
• Document front and rear sensor PCBs
• Main PCB

(3) Document double feeding* • ADF parts

(4) Document jam* • Document rear sensor actuator
• Foreign materials in the document path
• Sensors by using Function code 32 in the maintenance mode 

(Refer to Chapter 9, Section 9.1.4.9.)
• ADF motor
• Main PCB

(5) Recording paper not fed. • Paper pull-in roller holder
• Base pad in the paper tray
• Jam clear cover
• PF-related gears
• Main PCB
• Paper feed motor
• ASF-related gears
• ASF motor

(6) Recording paper jam • Paper feeding mechanism
• Foreign materials in the paper path
• Check that the carriage-head flat cable is connected to the 

carriage PCB.
• Carriage PCB
• Main PCB
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[ 5 ] Print-image problems

If there is any problem with any image printed, first make a copy using the machine.

If the copied image is normal, the cause of the problem may be the sending station (e.g., PC and
digital camera) or the memory card* inserted; if it is abnormal, proceed with the following
checks:

*For models with PhotoCapture Center

Examples of Defective Images

Completely blank All black Random color Light Dark

Straight vertical 
stripes

Blurred vertical 
stripes

White vertical 
streaks Ink splash Ink splash

Print edges not 
aligned

Random missing 
dots

White horizontal 
streaks

Stained leading 
edge of recording 
paper

Overlapping 
lines over the 
whole page

Separated lines 
over the whole 
page

Overlapping lines 
at the trailing 
edge of the 
recording paper

Separated lines at 
the trailing edge 
of the recording 
paper

Characters 
having shadows 
(ghost)

Stains in the 
center of, or over 
the whole page 
of, the recording 
paper

VWXYZ
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Problem Action to be taken

(1) Completely blank At the scanner
Check that the document is placed facing in the correct direction.
In ADF scanning (available only in models with ADF), is the document 
placed face down in the document tray?
In flat-bed scanning, is the document placed face down on the scanner 
glass?

Check the following components:
- Scanner cover (CIS flat cable)
- Main PCB

At the printer
• Check the ink cartridges. If any cartridges have run out of ink, replace 

them.
• Perform a head cleaning operation.
• Check the connection of the head flat cables on the main PCB. (If 

either of those cables is broken or damaged, replace it.)
• Check the head property data. (Refer to Chapter 9, Section 9.1.4.23.)
• Replace the head/carriage unit.
• Replace the main PCB.
• Clean the head caps and wiper of the maintenance unit with a Rubycel 

stick. For the cleaning procedure, refer to Chapter 8, Section 8.2 
"CLEANING THE MAINTENANCE UNIT."

• Replace the maintenance unit.
• Check that the drain tubes are not bent.

(2) Random color

(3) All black At the scanner
Check the following components:

- Scanner cover (CIS flat cable)
- Main PCB

At the printer
Check the following components:

- Head/carriage unit and carriage PCB ASSY
- Main PCB
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Problem Action to be taken

(4) Light At the scanner
Check the following components:

- Scanner cover (CIS unit)
- Main PCB

At the printer
Check the following components:

- Ink cartridges
- Head/carriage unit and carriage PCB ASSY
- Main PCB
- Power supply PCB
- Head property data (Refer to Chapter 9, Section 9.1.4.23.)
- Maintenance unit

(5) Dark At the scanner
Check the following components:

- Scanner cover (CIS unit)
- Main PCB

At the printer side
• Perform the purge operation (Function code 76) several times to 

remove dust or air bubbles from its nozzles. If the problem persists, 
replace the head/carriage unit. (Refer to Chapter 9, Section 9.1.4.27.)

Check the following components:
- Ink cartridges
- Head/carriage unit and carriage PCB ASSY
- Main PCB
- Power supply PCB
- Head property data (Refer to Chapter 9, Section 9.1.4.23.)
- Maintenance unit

(6) Straight or blurred, black or 
white, vertical stripes

Scanner
Check the following components:

- Scanner cover (CIS unit)
- Scanner glass

Printer
• Check whether paper is coming into contact with any components 

other than the ones it should during ejecting.
• Check the CR encoder strip for stains or scratches. (If the CR encoder 

strip is not hooked properly, correct it.)
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Problem Action to be taken

(7) Ink splash Printer
• Perform the purge operation (Function code 76) several times to 

remove dust or air bubbles from its nozzles. (Refer to Chapter 9, 
Section 9.1.4.27.)

• Check the ink cartridges. Any of them has run out of ink or the ink 
viscosity has been increased, so replace it.

• Check the head property data (Refer to Chapter 9, Section 9.1.4.23.)
• Check that the main drain tube is not bent.
• Replace the head/carriage unit.
• Replace the main PCB.
• Replace the power supply PCB.
• Replace the maintenance unit.

(8) Print edges not aligned Printer
• Check the alignment of vertical print lines with Function code 65 in the 

maintenance mode. (Refer to Chapter 9, Section 9.1.4.21.)
• Perform the print head skew compensation with the head skew adjuster 

knob. Refer to Chapter 7, Section 7.2, [ 4 ].
• Check the head/carriage unit.
• Check the CR encoder strip for stains or scratches. (If the CR encoder 

strip is not hooked properly, correct it.)
• Correct the positioning error of the head/carriage unit. (Refer to 

Chapter 7, Section 7.2, [ 4 ].)
• Check the height adjustment mechanism of the head/carriage unit 

(Refer to Chapter 3, Section 3.2.2.3.)
• If the "head-platen gap offset" is enabled with assurance mode switch 

AMS 02 (Function code 88), align the vertical print lines (Function 
code 65). (Refer to Chapter 9, Sections 9.1.4.33 and 9.1.4.21.)

(9) Random missing dots Printer
• Perform the purge operation (Function code 76) several times to 

remove dust or air bubbles from its nozzles. (Refer to Chapter 9, 
Section 9.1.4.27.)

• Check the ink cartridges. If any cartridges have run out of ink, replace 
them.

• Check that the carriage-head flat cable is connected to the carriage 
PCB.

• Replace the head/carriage unit.
• Check the connection of the head flat cables on the main PCB. (If 

either of those cables is broken or damaged, replace it.)
• Replace the main PCB.
• Clean the head caps and wiper of the maintenance unit with a Rubycel 

stick. For the cleaning procedure, refer to Chapter 8, Section 8.2 
"CLEANING THE MAINTENANCE UNIT."

• Replace the maintenance unit.
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Problem Action to be taken

(10)White horizontal streaks • Perform the purge operation (Function code 76) several times to 
remove dust or air bubbles from its nozzles. (Refer to Chapter 9, 
Section 9.1.4.27.)

• Replace the head/carriage unit.
• Check the paper feed-related rollers.
• Perform the print head skew compensation with the head skew adjuster 

knob. Refer to Chapter 7, Section 7.2, [ 4 ].
• Clean the head caps and wiper of the maintenance unit with a Rubycel 

stick. For the cleaning procedure, refer to Chapter 8, Section 8.2 
"CLEANING THE MAINTENANCE UNIT."

(11)Stained leading edge of 
recording paper

Printer
• Perform a head cleaning operation.
• Check that the head/carriage unit is set into place.
• Check the height adjustment mechanism of the head/carriage unit 

(Refer to Chapter 3, Section 3.2.2.3.)
• If the "head-platen gap offset" is enabled with assurance mode switch 

AMS 02 (Function code 88), align the vertical print lines (Function 
code 65). (Refer to Chapter 9, Sections 9.1.4.33 and 9.1.4.21.)

(12)Overlapping or separated lines 
over the whole page

• Adjust the paper feeding correction value of the paper feed roller with 
Function code 58 in the maintenance mode. (Refer to Chapter 7, 
Section 7.2, [ 5 ].)

• Perform the print head skew compensation with the head skew adjuster 
knob. Refer to Chapter 7, Section 7.2, [ 4 ].

(13)Overlapping or separated lines 
at the trailing edge of the 
recording paper

• Adjust the paper feeding correction value of the paper ejection roller 
with Function code 58 in the maintenance mode. (Refer to Chapter 7, 
Section 7.2, [ 5 ].)
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[ 6 ] PC-driven printing problems

Problem Action to be taken

(14)Characters having shadows 
(ghost)

• Adjust the paper feeding correction values of the paper feed roller and 
paper ejection roller with Function code 58 in the maintenance mode. 
(Refer to Chapter 7, Section 7.2, [ 5 ].)

• Correct the positioning error of the head/carriage unit with Function 
code 63 in the maintenance mode. (Refer to Chapter 7, Section 7.2, 
[ 4 ].)

• Replace the PF encoder disk.
• Replace the PF encoder PCB.

(15)Stains in the center of, or over 
the whole page of, the 
recording paper

• Use the specified type of paper. (Do not use short grain paper.)
• Enable the "secure paper feed mode" referring to the USER’S GUIDE.

Problem Action to be taken

(1) PC-driven printing is 
impossible.

• Interface with the host computer
• PC interface cable
• Main PCB
• USB interface
• Network interface

VWXYZ
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[ 7 ] Printing from memory cards--Compact Flash*1, Memory Stick, SD Memory Card, 
xD-Picture Card (For models with PhotoCapture Center) and USB flash memory 
drive  

[ 8 ] Wireless LAN (WLAN)*2

[ 9 ] Others

*1 For models supporting Compact Flash
*2 For wireless LAN-enabled models

Problem Action to be taken

(1) No image data can be read. • Insertion direction of memory cards
- Insert a Compact Flash card, SD Memory Card, or xD-Picture Card 

with the label side facing up.
- Insert a Memory Stick card with the cutout corner leading and 

facing towards the left.
• Memory cards

- Formatted?
- Any data in the memory card?
- Images stored in the memory card are in EXIF2.0-compliant JPEG 

file format (having extension .JPG)?
• Main PCB

(2) More than one memory card 
cannot be recognized.

• The machine can recognize only a single memory card at a time even if 
it has two cards in the two slots. Only the first inserted one can be 
recognized.
If only a single memory card is inserted, refer to item (1) above.

(3) Media printing is impossible. • Check whether the memory is full.

Problem Action to be taken

(1) PC-driven printing via the 
wireless LAN is impossible.

Check the following:
- The address has not been changed at both the machine and PC.
- Connection between the WLAN PCB and the main PCB
- WLAN PCB

Problem Action to be taken

(1) When the power is turned on 
(when the AC power cord is 
plugged into an electrical 
outlet), the scanner makes a 
grating noise.

Check the following components:
- Scanner cover (CIS flat cable)
- Main PCB
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4.2.5 Problems Encountered Frequently in the Past
This section lists the three problems most frequently encountered during on-site service in the
past.
- Paper jams
- Ink-related problems
- Auto document feeder (ADF) failure (For models with ADF)

[ 1 ] Paper jams

A paper jam may occur not only due to machine malfunction but also to the user's actions.
NOTE: In some cases, foreign material that has found its way into the machine without the user
realizing can be the cause of a paper jam. Instruct the user to place nothing on top of the
machine that might fall into it.
NOTE: When removing foreign materials from the machine, take special care not to
contaminate or scratch the CR encoder strip. If the encoder strip is contaminated or scratched,
replace it. (Refer to Chapter 6, Section 6.1.14.)
NOTE: After removing jammed paper from the machine, be sure to check that no fragment of
paper remains in the machine.

Problems due to the user's actions

Problems due to machine malfunction

Check Possible causes Problems that may result

Recording paper Paper not suited to use with the machine 
was used.

Paper with labels attached, for 
example, may leave labels inside 
the machine.

For foreign materials Fragments of paper that were left behind 
when previous paper jams occurred.
Foreign materials such as tacks have 
found their way into the machine.

Foreign materials can hinder the 
paper feed.

Check Possible causes Problems that may result

Star wheels on star 
wheel holder

Star wheels became dislocated when 
paper jam occurred.

Dislocated star wheels can hinder 
paper feed.

Sensors and actuators Any sensor(s) not working. If a sensor does not turn on, the 
related roller(s) will not rotate.

Bank ASSY The bank ASSY is deformed. A deformed section on the bank 
ASSY can cause double-feeding.

CR encoder strip The CR encoder strip is stained. A stained CR encoder strip can 
cause a carriage drive error during 
printing that will stop the printing 
operation.

Bank ASSY

Paper tray
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[ 2 ] Ink-related problems

Problems of this nature may arise not only due to machine malfunction but also to the user's
actions.

IMPORTANT: In many cases, the user fails to set ink cartridges in place.

Problems due to the user's actions

Problems due to machine malfunction

* FB unit: ADF & document cover ASSY and scanner cover (scanner unit)

Check Possible causes Problems that may result

Ink cartridges - Ink cartridges are not inserted fully 
into the ink refill ASSY.

- One or more of the ink cartridges are 
not loaded.

- One or more of the ink cartridges has 
run out of ink.

The machine will not be able to 
print.

Check Possible causes Problems that may result

Head/carriage unit - Air bubbles, high viscosity ink, or 
foreign materials have found their 
way into the head/carriage unit.

- Head flat cables are broken.
- The carriage-head flat cable has not 

been inserted into the carriage PCB.

Dot missing occurs on the 
printout.
The machine will not be able to 
print or drive the head/carriage 
unit.

Maintenance unit - Air bubbles, high viscosity ink, or 
foreign materials get into the 
maintenance unit.

- Torque not transmitted.
- Drain tube bent or pinched.

Head cleaning operation will not 
be possible and/or the 
maintenance unit will not work.

FB unit* The CIS unit is weak in identifying 
colors.

The quality of print colors in 
copying operation will be low.
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[ 3 ] Auto document feeder (ADF) malfunction (For models with ADF)

An ADF failure may occur not only due to machine malfunction but also to the user's actions.

Problems due to the user's actions

Problems due to machine malfunction

Check Possible causes Problems that may result

Document guides The document guides are not positioned 
to match the width of document(s) 
loaded.

Documents will skew.

Inside the ADF - Foreign materials have found their 
way into ADF.

- The size of the document loaded is 
smaller than the specified size.

Foreign materials can hinder 
document feeding.
The document will jam inside the 
ADF.

Check Possible causes Problems that may result

ADF The spring plates of the ADF parts are 
deformed.

A document will stop halfway 
through feeding.

The ADF parts are deformed or worn. Two or more sheets of documents 
will be fed through at once.

Document front sensor - The document front sensor is 
defective.

- The document front sensor actuator is 
deformed.

No document will be drawn in or 
recognized by the machine.
Even placing a document in the 
ADF cannot switch to "ADF 
scanning."

Document rear sensor - The document rear sensor is defective.
- The document rear sensor actuator is 

deformed.

A document will stop halfway 
through feeding or will not be 
recognized by the machine.

ADF motor The ADF motor does not rotate. No document will be drawn in.

Main PCB The motor driver IC is defective. No document will be drawn in.
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4.2.6 Possible Component Defects and Resulting Problems
This section lists possible component defects and what happens due to them. It also describes
what happens if the necessary adjustments or data settings into the memories is not made.

[ 1 ] ADF mechanism (For models with ADF)

Defective component Result Error codes

ADF motor - Document will not be able to be fed. ---

Document feed roller - Documents will jam.
- Documents will skew.
- Documents will not be able to be fed. 

A2, A3

Separation pad - Two or more sheets of documents will be fed at once. ---

Document front sensor 
actuator

- Document draw-in operation will not start even though 
documents have been set.

A3

Document rear sensor 
actuator

- Document draw-in operation will continue even though 
all documents have been fed into the machine.

A2, A3
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[ 2 ] Scanner mechanism

Defective component Result Error codes

CIS unit - Any of the following images may appear on the printout:

- When the power is turned on, abnormal noises will be 
heard from the machine.

- Any of the following errors occurs:
- Dark level offset data level error for scanning
- Gain control data level error for scanning
- Scan area right/left edge detection error
- Horizontal scanning edge reduction/enlargement 

detection error in scanning area setting
- White/black level data error
- Scan starting edge detection error

BD, AF

CIS flat cable - When the power is turned on, the "Init Unable AF" 
appears on the LCD.

AF

Scanner drive unit - When the power is turned on, abnormal noises will be 
heard from the machine.

---
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[ 3 ] Head/carriage unit drive and purge mechanisms

Defective component Result Error codes

Head/carriage unit - Any of the following images may appear on the printout: ---

Carriage motor - The head/carriage unit will not be able to travel 
normally.

- When the power is turned on, the "Init Unable 3*" 
appears on the LCD.

- The following image may appear on the printout:

30, 31, 32, 33

CR encoder strip - The head/carriage unit will not be able to travel 
normally.

- Any of the following images may appear on the printout:

30, 31, 32, 33

Ink cartridge PCB - The "Cannot Print" message will appear even though 
there is ink.

- Even though the ink has run out, the "Cannot Print" 
message will not appear.

26, 27, 28, 29

Paper width sensor
(Media sensor)

- A paper jam will occur. 80, 82

- Print on the platen without paper. ---

- The recording paper width will be incorrectly detected. 17
4-48 Confidential



[ 4 ] Print head mechanism

Defective component Result Error codes

Maintenance unit
Head caps or wiper

- Any of the following images may appear on the printout: ---

Tube pump - The tube pump will not draw out ink from the head 
nozzles.

---

Purge cam switch - The purge cam switch will not detect the purge cam ON/
OFF timing.

50, 51, 52

Cap lift cam switch - The cap lift cam switch will not detect the ON/OFF 
timing of the cap lift cam.

70, 71, 72

Defective component Result Error codes

Head/carriage unit and 
carriage PCB ASSY

- Any of the following images may appear on the printout: ---
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[ 5 ] Sheet feeder (SF) mechanism

[ 6 ] Paper feeding mechanism

[ 7 ] Speaker

Defective component Result Error codes

Bank ASSY
(shown on page 4-43)

- Two or more sheets of paper will be fed at once.
- No paper will be fed.

82, 83, 88

Defective component Result Error codes

Paper feed roller
Paper ejection roller
(If the paper feed roller or 
paper ejection roller is 
defective, it is necessary 
to replace the engine 
unit.)

- Any of the following images may appear on the printout: ---

PF encoder disk
PF encoder sensor

- The following image may appear on the printout: ---

Defective component Result Error codes

Speaker - No key clicks will be heard.
- The ringer will not sound. (For MFC only)
- No tone will be transmitted. (For MFC only)

---

VWXYZ
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[ 8 ] Control panel

[ 9 ] PCBs

Defective component Result Error codes

Rubber keypad - Keys will not work. ---

Control panel PCB - Keys will not work.
- The LEDs will not light.

---

LCD - The LCD will show nothing. ---

Touch panel relay PCB - Keys on the touch panel will not work. ---

Defective component Result Error codes

Main PCB - No faxes will be able to be sent. (For MFC only)
- No phone calls will be able to be made.
- Copying will not be possible.
- PC-driven printing will not be possible.
- Scanning will not be possible.
- The machine will not be able to be turned on.
- Any of the following images may appear on the printout:

- The ringer will not sound. (For MFC only)

---

MJ PCB
(For MFC only)

- No faxes will be able to be sent.
- No phone calls will be able to be made.
- The ringer will not sound.
- No tone will be detected.
- The machine will not be able to switch to the external 

telephone.

D*

Power supply PCB - The machine will not be able to be turned on.
- The LED will not light.
- The LCD will show nothing.

---
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[ 10 ] Adjustments/data in the memories

Adjustment/data 
setting error in the 
following 
components:

Result Refer to: Error 
codes

EEPROM customizing 
code

- The machine will not work as specified 
for that model or that shipping 
destination.

- Chapter 9, Section 
9.1.4.25

- Appendix 3

ID code - The machine will not be able to be 
identified by the PC connected to it via 
USB.

- Chapter 7, Section 
7.3, [ 9 ]

Head property data (in 
the EEPROM)

- The print quality will deteriorate. - Chapter 7, Section 
7.2, [ 1 ]

- Chapter 9, Section 
9.1.4.23

Correction of head 
positioning error

- Any of the following images may appear 
on the printout:

- Chapter 7, Section 
7.2, [ 4 ]

Updating of the paper 
feeding correction 
value for the paper feed 
roller/paper ejection 
roller (Function code 
58)

- Any of the following images may appear 
on the printout:

- Chapter 7, Section 
7.2, [ 5 ]

- Chapter 9, Section 
9.1.4.18

Setting of the CIS 
scanner area

- The white and black level data will not 
be compensated properly.

- The scanning center position will not be 
centered.

- The enlargement/reduction ratio of 
copies will go wrong.

- Chapter 9, Section 
9.1.4.17

Alignment of vertical 
print lines

- The following image may appear on the 
printout:

- Chapter 7, Section 
7.2, [ 6 ]

- Chapter 9, Section 
9.1.4.21
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CHAPTER 5 HANDLING DATA HELD IN THE MACHINE PRIOR TO 
REPAIR

This chapter describes how to handle data held in the machine to be repaired.

At the user site, if the machine cannot print FAX data received and left in the machine due to the
printing mechanism defective, the service personnel should instruct the end user to follow the transfer
procedure given in this chapter to transfer the FAX data to another machine before sending the machine
for repair.

At the service site, the service personnel should back up the machine information and user setting
information held in the machine into an external memory for restoration after repair, using the backup
procedure given in this chapter.

CONTENTS

5.1 AT THE USER SITE ...............................................................................................5-1

5.1.1 Transferring Received FAX Data...............................................................5-1

5.2 AT THE SERVICE SITE .........................................................................................5-2

5.2.1 Backing up Machine Information ...............................................................5-2
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5.1 AT THE USER SITE

5.1.1 Transferring Received FAX Data
When the machine at the user site requires to be repaired, unplugging the power cord from the
electrical outlet for sending the machine for repair will lose received FAX data if left in the
machine.

To prevent such data loss, the service personnel should instruct end users (e.g., by telephone) to
transfer data to another facsimile machine using the procedure below.

Note: The DCP does not support this function.

Note: The number of files that can be transferred at a time is 99. To transfer 100 files or more,
carry out the following procedure more than one time.

Tip: If there are both color and monochrome data in a file to be transferred, the monochrome
data will be transferred first. If the receiver machine does not support the color function, the
sender machine cannot transfer color data, resulting in an error.

Operating Procedure

(1) Connect the machine (that has received data in the memory) to be repaired to the telephone
line.

(2) Switch the machine on.

(3) Models without touch panel 

Press the Menu, Black Start (Mono Start), and Menu keys in this order.

TIP: For models with numerical keypad, you may press the Menu, Black Start (Mono
Start), and 0 keys instead in the same way as conventional models.

Models with touch panel
Press the Menu key on the touch panel (or the Scan and Copy keys on the control panel
simultaneously). Next, press the Black Start (Mono Start) key and then press the Scan
and Copy keys simultaneously.

TIP: For models with numerical keypad on the control panel, you may press the Menu key
on the touch panel (or the Scan and Copy keys on the control panel simultaneously), the
Black Start (Mono Start) key, and the 0 key on the numerical keypad instead in the same
way as conventional models.

The machine displays " " on the LCD, indicating that the machine is
ready to accept function codes from the keys.

(4) Transfer received FAX data to another facsimile machine, referring to Chapter 9, Section
9.1.4.15 "Transfer of Received FAX Data and/or Equipment's Log (Function code 53)
(User-accessible)."
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5.2 AT THE SERVICE SITE

5.2.1 Backing up Machine Information
Before starting repair, the service personnel should back up the following machine information
and user setting information into an external memory (memory card or USB flash memory).

- Machine information (Preset values, counter values, error information, machine
specifications data, etc.)

- User setting information (telephone directory, password, station ID, transfer information,
telephone area code, user settings, etc.)

- Other data (Received fax data, ICM/OGM data, etc.)

Note that the following information cannot be backed up.
- Serial number of the machine
- MAC address
- Call and caller ID records
- Activity report
- Fax data sent (Delayed-timer sent data, redialed sent data, and polled sent data)

Operating Procedure

(1) On the PC, create a "Brother" folder in an external memory to be used for saving backup
data.

(2) Switch the machine to the maintenance mode using the steps below. (Refer to Chapter 9.)
Models without touch panel
Press the Menu and Black Start (Mono Start) keys in this order. Next press the  key
four times.

Models with touch panel
Press the Menu key on the touch panel and the Black Start (Mono Start) key on the
control panel. Next press the Scan key four times.
TIP: When the touch panel is inoperable, simultaneously press the Scan and Copy keys on
the control panel, instead of the Menu key, and press the Black Start (Mono Start) key.
Next press the Scan key four times.

TIP: Models equipped with a numerical keypad on the control panel can enter the
maintenance mode in the same way as conventional models; that is, by pressing the Menu,
*, 2, 8, 6 and 4 keys in this sequence.

The machine beeps for approx. one second and displays " " on the
LCD, indicating that it is placed in the initial stage of the maintenance mode, a mode in
which the machine is ready to accept entry from the keys.

(3) Back up the machine information and user setting information, referring to Chapter 9,
Section 9.1.4.13 "Backup of Machine Information (Function code 46) (User-accessible)."
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CHAPTER 6  DISASSEMBLY/REASSEMBLY AND LUBRICATION

This chapter details procedures for disassembling and reassembling the machine together with related
notes. The disassembly order flow provided enables you to see at a glance the quickest way to get to
component(s) involved.

At the start of a disassembly job, you check the disassembly order flow that guides you through a
shortcut to the target components.

This chapter also covers screw tightening torques and lubrication points to which the specified
lubricants should be applied during reassembly jobs.
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6.1 DISASSEMBLY/REASSEMBLY

Safety Precautions

To prevent the creation of secondary problems by mishandling, observe the following
precautions during maintenance work.

(1) Before replacing parts or units, unplug the power cord and telephone line*.
In particular, when having access to the power supply inside the machine, make sure that
the power cord is unplugged from the electrical outlet; when having access to the main
PCB or MJ PCB*, make sure that both the power cord and telephone line* are unplugged
from the electrical outlet.

* For MFC only

(2) Be careful not to lose screws, washers, or other parts removed for parts replacement.

(3) When using soldering irons and other heat-generating tools, take care not to damage the
resin parts such as wires, PCBs, and covers.

(4) Static electricity charged in your body may damage electronic parts.
Before handling the PCBs, touch a metal portion of the machine to discharge static
electricity charged in your body. When transporting PCBs, be sure to wrap them in
conductive sheets.
When replacing the head/carriage unit, put on a grounding wrist band and perform the job
on a static mat. Also take care not to touch the conductor sections on the flat cables.

(5) Be sure to reinsert self-tapping screws correctly, if removed.

(6) Tighten screws to the torque values listed on the next page.

(7) When connecting or disconnecting cable connectors, hold the connector bodies not the
wires. If the connector has a lock, always slide the connector lock to unlock it.

(8) Before reassembly, apply the specified lubricant to the specified points. (Refer to Section
6.2 in this chapter.)

(9) After repairs, check not only the repaired portion but also that the connectors and other
related portions function properly before operation checks.

(10) Once the head/carriage unit prints, it will start head locking operation after five seconds
from the end of printing. The head locking operation will take 5 to 10 seconds. NEVER
unplug the power cord before the machine completes the head locking operation; doing so
will make the head/carriage unit unusable and require replacement with a new head/
carriage unit.
When you receive the machine from the user or when you pack it for sending it back to the
user, check the head locking state.

(11) After disconnecting flat cables, check that each cable is not damaged at its end or short-
circuited.
When connecting flat cables, do not insert them at an angle. After insertion, check again
that the cables are not at an angle.

(12)

CAUTION
DOUBLE POLE/NEUTRAL FUSING
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Tightening Torque

*1 For models with ADF *6 MFC990CW/790CW/490CW and DCP585CW
*2 For models with touch panel *7 MFC290C/250C and DCP385C/185C/165C/145C
*3 For models with color LCD *8 For 200 V series only
*4 For models with cordless handsets *9 For MFC only
*5 For wireless LAN-enabled models *10ASF motor: Auto Sheet Feeder motor

Location of screw Screw type Q'ty Tightening torque
Nm (kgfcm)

Grounding wire (for ADF drive unit)*1 Taptite, cup S M3x6 1 0.40±0.1 (4±1)
ADF reinforcement plate*1 Taptite, cup B M3x12 1 0.50±0.1 (5±1)
ADF unit*1 Taptite, bind B M4x12 5 0.70±0.1 (7±1)

Taptite, cup B M3x8 1 0.50±0.1 (5±1)

Taptite, cup B M3x12 1 0.50±0.1 (5±1)
ADF drive unit*1 Taptite, cup B M3x12 2 0.50±0.1 (5±1)
ADF motor*1

(Together with grounding wire*1 using one screw)
Screw, pan (s/p washer) M3x6 2 0.70±0.1 (7±1)

Document roller holder*1 Taptite, cup B M3x8 1 0.50±0.1 (5±1)
Control panel ASSY Taptite, cup B M3x10 3 0.40±0.1 (4±1)
Grounding wire (for LCD unit)*2 Taptite, cup S M3x6 1 0.40±0.1 (4±1)
Control panel base Taptite, bind B M3x8 2*3 0.40±0.1 (4±1)

Charge stand ASSY*4

(Together with charge PCB)
Taptite, cup B M3x10 2 0.40±0.1 (4±1)

Upper cover Taptite, bind B M4x12 6 0.70±0.1 (7±1)
(Together with front cover) Taptite, cup B M3x10 1 0.40±0.1 (4±1)
(Together with cordless PCB)*4 Taptite, cup S M3x6 1 0.40±0.1 (4±1)
Antenna & cordless PCB ASSY*4 Taptite, Torx pan B M3x10 1 0.40±0.1 (4±1)

Taptite, cup B M3x12 1 0.60±0.1 (6±1)
Grounding wire (for WLAN PCB)*5

(Together with main PCB shield frame)
Taptite, cup S M3x6 1 0.40±0.1 (4±1)

Main PCB shield Taptite, cup S M3x6 2 0.40±0.1 (4±1)

Taptite, cup B M3x10 1 0.40±0.1 (4±1)
Main PCB Taptite, cup B M3x10 4*6 0.40±0.1 (4±1)

Taptite, cup S M3x6 2*7 0.40±0.1 (4±1)
Main PCB shield frame Taptite, cup B M3x10 2*7 0.40±0.1 (4±1)
(Together with MJ/PS shield unit) Screw, pan (s/p washer) M3x8 1 0.40±0.1 (4±1)
MJ/PS shield unit
(Together with engine unit)

Screw, pan (s/p washer) M3x8 1 0.40±0.1 (4±1)

Taptite, cup S M3x6 1 0.40±0.1 (4±1)

Grounding wire (for power cord)*8 Screw, pan (washer) M4x8DB 1 0.60±0.1 (6±1)
Power supply PCB Taptite, cup S M3x8 3 0.40±0.1 (4±1)
MJ shield Screw, pan (s/p washer) M3x8 1 0.40±0.1 (4±1)
MJ PCB*9 Taptite, cup S M3x6 1 0.40±0.1 (4±1)
Chassis support Taptite, cup B M3x12 1 0.60±0.1 (6±1)

Engine unit Taptite, cup B M3x12 1 0.60±0.1 (6±1)
Maintenance unit Taptite, cup B M3x10 3 0.60±0.1 (6±1)
ASF motor*10 Screw, pan (s/p washer) M3x5 2 0.70±0.1 (7±1)
Carriage motor Screw, bind M3x6 2 0.60±0.1 (6±1)
PF encoder PCB Screw, bind M2x12 1 0.15±0.05 (1.5±0.5)
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Preparation
Prior to proceeding with the disassembly procedure,

(1) Be sure to back up the machine information and user setting information into an external
memory. If the main PCB is replaced, restore the backup data to the new main PCB after
completion of reassembling. Failure to back up the machine information requires the ink
absorber box and flushing box to be replaced after replacement of the main PCB.
For detailed backup and restoration procedures, refer to Chapter 9, Section 9.1.4.13
"Backup of Machine Information (Function code 46) (User-accessible)."

(2) Unplug the following:
- Power cord from the electrical outlet (or from the machine in the case of 200 V series)
- Modular jack of the telephone line*1

- Modular jack of the curled cord (and remove the handset)*2

- USB cable, if connected
- LAN cable, if connected*3

- Digital camera USB cable or USB flash memory drive, if connected
- Modular jack of the external telephone set from the external telephone line jack*1, if

connected (if not, remove the EXT cap)

(3) Remove the following:
- Paper tray ASSY
- Handset mount*2 (see the illustration on the next page)

(4) Remove memory cards*4 if inserted in the machine.
*1 For MFC only
*2 For models with handset
*3 For wired LAN-enabled models
*4 For models with PhotoCapture Center

Telephone line cord*

Handset*2

Paper tray ASSY

200 V series

Power cord

EXT cap*

Power cord

(Preparation_mini9)

1

1
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* For models with handset

(5) Remove all four ink cartridges and set the protective part instead. Check that the small tabs
on both sides of the protective part fit in the holes provided in the ink refill ASSY.

How to Access the Target Component

• On the next page is a disassembly flowchart which helps you access the target components.
To remove the maintenance unit, first find it on the flowchart and note its section number
(Section 6.1.17 in this case). To access it, you need to remove all the parts above the
maintenance unit on the flowchart (Sections 6.1.1, 6.1.2, 6.1.5, 6.1.8, and 6.1.16 in this case)
before the unit itself can be removed.

• Unless otherwise specified, all parts should be replaced in the opposite order to which they
were removed to reassemble the machine.

Handset mount*

(Handset_mount)

Removing the handset mount* Installing the handset mount*

Pull the tab on the bottom of the
handset mount outwards, and
remove the handset mount in the
direction of the arrow.

Align the  markings on the
machine and handset mount with
each other and slide the handset
mount in the direction of the arrow.

 

(Protective_part_mini9)

Protective part
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Disassembly Flowchart

*1 For models with ADF *5 For models with speaker
*2 For models without ADF *6 For models with cordless handsets
*3 For models with backup battery *7 For MFC only
*4 For wireless LAN-enabled models
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ADF & document
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Inner media module

cover

Upper cover

MJ/PS shield unit

Disassembly/reassembly

standard time (seconds)

Paper tray ASSY
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Backup battery
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support/damper
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(Scanner unit)
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- ADF & document 
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- Document cover

Ink cartridge cover

MJ PCB

Power supply PCB

Front cover

Engine unit

Flushing boxMaintenance unit

Ink refill ASSY

Ink absorber feltHead cover

Carriage PCB ASSY

PF encoder diskInk absorber boxCR encoder strip
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6.1.5, 6.1.6
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(Note 4) (Note 5)
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6.1.166.1.17

6.1.16

6.1.106.1.156.1.15

6.1.15

6.1.14
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6.1.14

6.1.14

6.1.14

6.1.9

6.1.8

6.1.10

6.1.11

Antenna & cordless

PCB ASSY

*1

*2*1 *1

6.1.11

6.1.11

6.1.8

6.1.10

6.1.12

6.1.10

Jam clear cover

6.1.1

Print head

*4
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Sensors, encoders, and thermistors
(Note 1) The ADF unit has the document front and rear sensor PCBs.
(Note 2) The control panel PCB has the scanner cover sensor and ink cartridge cover sensor.
(Note 3) The engine unit has the registration sensor PCB and PF encoder PCB (having PF encoder sensor).
(Note 4) The carriage PCB in the head/carriage unit has the paper width sensor, head thermistor, and CR encoder sensor.
(Note 5) The ink refill ASSY has the ink cartridge detection sensor PCB (having four ink cartridge detection sensors) and ink 

empty sensor PCB (having four ink empty sensors and the casing internal temperature thermistor).
(Note 6) The maintenance unit has the purge cam switch and cap lift cam switch. The ASF motor unit has the ASF encoder 

sensor.
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6.1.1 Jam Clear Cover
(1) Open the jam clear cover. 

(2) Release the left boss on the jam clear cover from the lower cover while pressing the left end
of the jam clear cover inwards with the tip of a flat screwdriver.

(6_03)

Boss

Lower cover

Upper cover

Jam clear cover

Boss
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6.1.2 Scanner Cover (Scanner Unit)
Models with ADF

The scanner cover should be removed together with the ADF & document cover ASSY whose
removal procedure is given in Section 6.1.3. The disassembly of the ADF & document cover
ASSY is detailed in Section 6.1.4.

(1) Open the scanner cover until it locks.

(2) Remove the CIS flat cable cover and the harness cover by inserting the tip of a flat
screwdriver into the slots and releasing the latches.

(6_04)

Slots (latches)

Harness cover

Slots (latches)

Upper cover

Scanner cover 
(Scanner unit)

Pawl

Pawls

CIS flat cable cover

ADF & document 
cover ASSY
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(3) Disconnect the CIS flat cable from the main PCB, pull it to the rear through the flat core, 
and then release it from the cable guides. Unlatch the flat core and take it out of the upper 
cover.
NOTE: After disconnecting the flat cable(s), check that each cable is not damaged at its
end or short-circuited. When connecting the flat cable(s), do not insert it at an angle. After
insertion, check again that it is not at an angle.

(4) Release the grounding wire by removing the screw.

(5) Disconnect the following harnesses from the main PCB.
- ADF motor harness (4-wire)
- CIS motor harness (4-wire)
- Document front sensor harness (3-wire)
- Document rear sensor harness (3-wire)

Taptite, cup S
M3x6

Latch

Main PCB
Main PCB

Flat core

CIS flat cable

Grounding wire

Lower cover

ADF motor harness

ADF motor
harness

ADF motor
harness

Document rear sensor harness

Document
rear sensor
harness

Document front
sensor harness

Document
front sensor
harness

Document rear
sensor harness

Upper cover

CIS motor harness

CIS motor
harness

CIS motor
harness

MFC990CW/790CW/490CW MFC290CW and DCP185C

Document
front sensor
harness

(6_05)

Scanner cover
(Scanner unit)
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(6) Release the harnesses and grounding wire from the cable guides provided at the left end of
the upper cover.

(7) While supporting the scanner cover by hand, pull the lock arm provided on the rear of the
scanner cover damper and release the damper from the scanner cover.

Assembling Note:  Route the document front and rear sensor harnesses, CIS motor
harness, ADF motor harness and grounding wire as shown below.

ADF motor harness

Grounding wire Scanner cover support

Scanner cover damper

Upper cover

Lower cover

CIS motor harness

Lock arm

Scanner cover
support

ADF &
document cover ASSY

Scanner cover damper

Scanner cover
(Scanner unit)

Document front sensor harness
Document rear sensor harness

(6_06)

Route the bundle of the
ADF motor harness and
its grounding wire, and
the CIS motor harness
on this left side.

Route the bundle of the
document front and rear
sensor harnesses on this
right side.

Upper cover

Grounding wire

Document rear sensor harness

Document front sensor harness

ADF motor harness

CIS motor harness

(6_09)

Main PCB
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(8) Open the scanner cover at approx. 80° and pull it to the rear and off the machine.

Assembling Note:  If you replace the scanner cover, specify the CIS type into the
EEPROM in the maintenance mode (Function code 59), referring to Chapter 9, Section
9.1.4.19. After that, acquire the white level data and set the CIS scanner area in the
maintenance mode (Function code 55), referring to Chapter 9, Section 9.1.4.17.

Scanner cover 
(Scanner unit)

CIS flat cable

Flat core

Scanner cover
support

Scanner cover
damper

Upper cover

Lower cover

ADF motor harness

Grounding
wire

CIS motor
harness

Document front
sensor harness

Document rear
sensor harness

(6_07)
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(9) Turn the scanner cover support upright and pull it out of the upper cover together with the
scanner cover damper.

(10) Remove the scanner cover damper from the scanner cover support.
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Models without ADF

The scanner cover should be removed together with the document cover whose removal
procedure is given in Section 6.1.3. 

(1) Open the scanner cover until it locks.

(2) Remove the CIS flat cable cover and the harness cover by inserting the tip of a flat
screwdriver into the slots and releasing the latches.

(6_10)

Slots (latches)

Harness cover

Slots (latches)

Upper cover

Scanner cover 
(Scanner unit)

Pawl

Pawls

CIS flat cable cover
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(3) Disconnect the CIS flat cable from the main PCB, pull it to the rear through the flat core, 
and then release it from the cable guides. Unlatch the flat core and take it out of the upper 
cover.

NOTE: After disconnecting the flat cable(s), check that each cable is not damaged at its
end or short-circuited. When connect