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PREFACE

This service manual contains basic information required for after-sales service of the laser printer
(here- in-after referred to as "this machine" or "the printer"). This information is vital to the service
technical in maintaining the high printing quality and performance of the printer.

This service manual covers both HL-720 and HL-730/730PIlus.

This manual consists of the following chapters:

Chapter 1 : Features and Specifications
Features, specifications, etc.

Chapter Il : Theory of Operation
Basic operation of the mechanical system, the electrical system and the electrical
circuit, and their timing.

Chapter lll :  Disassembly and Reassembly
Procedures of disassembling and reassembling the mechanical system.

Chapter IV:  Troubleshooting
Reference values and adjustment, troubleshooting for image defects,
troubleshooting for malfunctions, etc.

APPENDICES : Connection diagrams, PCB circuit diagrams

Note: There are each captions for HL-720 and HL-730/730Plus to divide this manual according to
the contents. You can find the captions under the headings.Please pay attention to them.On the
other hand, the headings have no captions that means the contents are common to HL-720 and
HL-730/730Plus.

Information in this manual is subject to change due to improvement or re-design of the product. All
relevant information in such cases will be supplied in service information bulletins (Technical
Information).

A thorough understanding of this printer, based on information in this service manual and service
information bulletins, is required for maintaining its quality performance and for fostering the
practical ability to find the cause of troubles.
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CHAPTER | FEATURES AND SPECIFICATIONS

1.

<<HL-720 ONLY>>

SYSTEM REQUIREMENTS

The following are the minimum system requirements to setup and operate the printer:

« IBM PC or compatible with 80486 SX or higher microprocessor

Parallel interface (or printer port)

4 Mbytes or more of memory

10 Mbytes of space available on your hard disk for the printer driver and all fonts
Microsoft Windows 3.1/3.11 or Windows 95

Caution: This printer has been designed specially for Windows 3.1/3.11 and Windows 95.
It cannot work in a DOS environment such as MS-DOS.

2.

FEATURES

<<HL-720>>

This printer has the following features:

600 dpi Resolution and 6 ppm Printing Speed

600 dots per inch (dpi) with microfine toner and six pages per minute
(ppm) printing speed (A4 or Letter size paper).

User-Friendly Operation for Windows

The dedicated printer driver and TrueType™-compatible fonts for
Microsoft® Windows 3.1 and Windows 95 are available on the floppy
disks supplied with your printer. You can easily install them into your
Windows system using our installer program. The driver supports our
uniqgue compression mode to enhance printing speed in Windows
applications and allows you to set various printer settings including
toner saving mode, custom paper size, sleep mode settings, gray scale
adjustment, resolution, and so forth. You can easily set these print
options through the Printer Setup Menu within the Windows Control
Panel.

Printer Status Monitor with Bi-directional Parallel Interface

The printer driver can monitor your printer’'s status using bi-directional
parallel communications.

The printer status monitor program can show the current status of your
printer. When printing, the animated dialog box appears on your
computer screen to show the current printing process. If an error
occurs, a dialog box will appear to let you know what to correct. For
example: when your printer is out of paper, the dialog box will display
“Paper Empty” and instructions for the proper corrective action.

Versatile Paper Handling

The printer has a multi-purpose sheet feeder and a straight paper path
mechanism. Using this mechanism, you can load A4, letter, legal, B5,
A5, and executive sizes of paper, and various types of paper including
envelopes, postcards, organizer paper, or a custom paper size. The
multi-purpose sheet feeder also allows manual paper loading, so you
can use labels and transparencies.
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Auto Resolution Reduction

Environment-Friendly

When printing in 600 dpi, mode with the standard memory, the printer
may not be able to print due to insufficient memory. To prevent this
memory error, the printer driver automatically reduces the resolution to
300 dpi or less and for successful printing

Economy Printing Mode

This feature will save your printing cost by saving toner. It is useful to
obtain draft copies for proof-reading. You can select from two economy
modes, 25% toner saving and 50% toner saving, through the Windows
printer driver supplied with your printer.

Sleep Mode

Sleep mode automatically reduces power consumption when the
printer is not in use. The printer consumes less than 7W when in sleep
mode. The time-out for auto sleep mode can be set through the
Windows printer driver.

Low Running Cost

Since the toner cartridge is separate from the Drum Unit, you need to
replace only the toner cartridge after around 2,200 pages printed,
which is cost effective and ecologically friendly.

Enhanced Memory Management

<<HL-730/730Plus>>

The printer provides its own data compression technology on its printer
hardware and the supplied printer driver software, which can
automatically compress graphic data and font data efficiently into the
printer's memory. You can avoid memory errors and print most full
page 600 dpi graphic and text data, including large fonts, with the
printer's standard memory.

This printer has the following features:

600 dpi Resolution and 6 ppm Printing Speed

600 dots per inch (dpi) with microfine toner and six pages per minute
(ppm) printing speed (A4 or Letter size paper).

User-Friendly Operation for Windows

The dedicated printer driver and TrueType™-compatible fonts for
Microsoft® Windows 3.1 and Windows 95 are available on the floppy
disk supplied with your printer. You can easily install them into your
Windows system using our installer program. The driver supports our
unique compression mode to enhance printing speed in Windows
applications and allows you to set various printer settings including
toner saving mode, custom paper size, sleep mode settings, gray scale
adjustment, resolution, and so forth. You can easily set these print
options through the Printer Setup Menu within the Windows Control
Panel.

Printer Status Monitor with Bi-directional Parallel Interface

The printer driver can monitor your printer’s status using bi-directional
parallel communications.

The printer status monitor program can show the current status of your
printer. When printing, the animated dialog box appears on your
computer screen to show the current printing process. If an error
occurs, a dialog box will appear to let you know what to correct. For
example: when your printer is out of paper, the dialog box will display
“Paper Empty” and instructions for the proper corrective action.
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Versatile Paper Handling

The printer has a multi-purpose sheet feeder and a straight paper path
mechanism. Using this mechanism, you can load A4, letter, legal, B5,
Ab, and executive sizes of paper, and various types of paper including
envelopes, postcards, organizer paper, or a custom paper size. The
multi-purpose sheet feeder also allows manual paper loading, so you
can use labels and transparencies.

Environment-Friendly
Economy Printing Mode
This feature will save your printing costs by saving toner. It is useful for
obtain draft copies for proof-reading. You can select from two economy
modes, 25% toner saving and 50% toner saving, through the Windows
printer driver supplied with your printer.

Sleep Mode

Sleep mode automatically reduces power consumption when the
printer is not in use. The printer consumes less than 7W when in sleep
mode. The time-out for auto sleep mode can be set through the
Windows printer driver.

Low Running Cost

Since the toner cartridge is separate from the Drum Unit, you need to
replace only the toner cartridge after around 2,200 pages printed,
which is cost effective and ecologically friendly.

Remote Printer Console Program for DOS

The utility program, Remote Printer Console (RPC), is available on the
floppy disk supplied with your printer. When you operate your computer
in the DOS (Disk Operating System) environment, this program allows
you to easily change the default settings of the printer such as fonts,
page setup, emulations and so on.

This program also provides a status monitor program, which is a
Terminate-and-Stay Resident (TSR) program. It can monitor the printer
status while running in the background and report the current status or
errors on your computer screen.

Popular Printer Emulation Support

This printer supports three printer emulation modes, HP LaserJet IIP,
Epson FX-850, and IBM Proprinter XL. When you use DOS application
software or Windows™ version 3.0 or earlier, you can use any of these
emulations to operate the printer in the 300 dpi resolution mode. The
printer also supports Auto-emulation switching between HP and Epson
or HP and IBM. If you want to set the printer emulation, you can do it
using the Remote Printer Console Program.

Optional Apple Macintosh / Serial Interface

The optional Apple Macintosh serial interface kit is available, which
allows your printer to be connected to Apple Macintosh computers.
With this option, you can use your printer with both an IBM PC, or
compatible and an Apple Macintosh at the same time. This optional
interface board can be used as an RS-422A interface for Macintosh or
an RS-232C serial interface for IBM PC or compatible.

Enhanced Memory Management

The printer provides its own data compression technology in the printer
hardware and the supplied printer driver software, which can
automatically compress graphic data and font data efficiently into the
printer's memory. You can avoid memory errors and print most full
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3. SPECIFICATIONS
3.1 Printing

<HL-720>

Print method
Resolution

Print speed

Warm-up

First print

Print media

Developer

<HL-730/730Plus>

Print method

Resolution

Print speed

Warm-up

First print

Print media

Developer

Electrophotography by semiconductor laser beam scanning
600 dots/inch (under Brother Printing Solution for Windows)

6 page/minute (when loading A4 or letter-size paper from the multi-
purpose sheet feeder)

Max. 20 seconds at 23°C (73.4°F)

20 seconds (when loading A4 or letter-size paper from the multi-
purpose sheet feeder)

Toner in a cartridge
Life Expectancy: 2,200 pages/cartridge (when printing A4 or letter-
size paper at 5% print coverage)

Drum unit, separated from toner cartridge

Electrophotography by semiconductor laser beam scanning

600 dots/inch (under Brother Printing Solution for Windows)

300 dots/inch (under DOS, Apple Macintosh and other operating
system)

6 page/minute (when loading A4 or letter-size paper from the multi-
purpose sheet feeder)

Max. 20 seconds at 23°C (73.4°F)

20 seconds (when loading A4 or letter-size paper from the multi-
purpose sheet feeder)

Toner in a cartridge
Life Expectancy: 2,200 pages/cartridge (when printing A4 or letter -
size paper at 5% print coverage)

Drum unit, separated from toner cartridge
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Functions

<HL-720>

CPU
Emulation

Printer driver

Interface

Memory

Control panel

Diagnostics

<HL-730/730Plus>

CPU

Emulation

Printer driver

Interface

Memory

Control panel

Diagnostics

780 12.5 MHZ
Windows 3.1 GDI

Windows™ 3.1/3.11 and Windows 95 driver, supporting Brother
Native Compression mode and bi-directional capability

Bi-directional Centronics parallel interface.

0.5Mbytes

Expandable up to 2.0 Mbytes with an optional memory board.
MB-215W - 1.5 MB

1 switch and 4 lamps

Self-diagnostic program

MC68EC000 16 MHz

Automatic emulation selection among HP LaserJet [IP, EPSON
FX-850, and IBM Proprinter XL

Windows™ 3.1/3.11 and Windows 95 driver, supporting Brother
Native Compression mode and bi-directional capability. Optional
Macintosh® QuickDraw driver (Standard in some countries.)

Bi-directional Centronics parallel interface. RS-422A/RS-232C
serial interface is optionally available.(The serial interface is a
standard in some countries.)

0.5 Mbytes (HL-730) or 1.0 Mbytes (HL-730PIus) only with Data
Compression Technology.

Expandable up to 2.0 Mbytes with an optional memory board.
MB110 - 1.0 MB (for HL-730/730Plus)

MB115 - 1.5 MB (for HL-730 only)

1 switch and 4 lamps

Self-diagnostic program
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3.3 Electrical and Mechanical

<HL-720>

Power source

Power consumption

Noise

Temperature

Humidity

Dimensions (W x D x H)

Weight

<HL-730/730Plus>

Power source

Power consumption

Noise

Temperature

Humidity

Dimensions (W x D x H)

Weight

U.S.A. and Canada: AC 110 to 120V, 50/60Hz
Europe and Australia:  AC 220 to 240V, 50Hz

Printing: 150 W or less

Standing by: 35 W or less

Sleep: 7 W or less

Printing: 48 dB A or less

Standing by: 35dB Aorless

Operating: 10 to 32.5°C (59 to 90.5°F)
Storage: 0 to 40°C (38 to 104°F)
Operating: 20 to 80% (without condensation)
Storage: 20 to 80% (without condensation)

366 (W) x 353 (D) x 250 (H)
(when the output tray is closed and the Multi-purpose sheet feeder
is removed.)

Approx. 6.5 kg (14.3 Ib.) including the drum unit

U.S.A. and Canada: AC 110to 120V, 50/60Hz
Europe and Australia:  AC 220 to 240 V, 50Hz

Printing: 150 W or less

Standing by: 35 W or less

Sleep: 7 W or less

Printing: 48 dB A or less

Standing by: 35dB A or less

Operating: 10 to 32.5°C (59 to 90.5°F)
Storage: 0 to 40° C (38 to 104°F)
Operating: 20 to 80% (without condensation)
Storage: 20 to 80% (without condensation)

366 (W) x 353 (D) x 250 (H)
(when the output tray is closed and the Multi-purpose sheet feeder
is removed.)

Approx. 6.5 kg (14.3 Ib.) including the drum unit
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3.4

3.5

3.6

Paper Specification

(1) Multi-purpose tray loading
Paper size: A4, Letter, Legal, B5, A5, and Executive, and other sizes of paper that can be
handled by the feed mechanism, can be loaded.

90to0 229 mm

148 to 356 mm (face down)
Feeding direction
Y
Feedable paper type: 60 (16 Ib.) to 157 (42 b.) g/m? (long-grained paper)
Maximum load height: 22 mm (200 sheets of 75 g/m? paper) letter size
Envelopes: 10 envelopes
Setting method: Pull the paper tray cover towards you, insert the

stack of paper into the tray, aligning the top edge of
the sheets, then push the tray cover back to its original
position.
(2) Manual paper loading
Manual paper loading takes priority over the multi-purpose tray during paper feeding and a single

sheet of paper can be fed into the printer. The applicable sizes and types of paper are the
same as the multi-purpose tray loading above in specification.

Print Delivery

(1) With the print output delivery tray open
Tray capacity : Maximum 100 sheets (75g/m?), face-down only

(2) With the print delivery tray closed
Tray capacity : 1 sheet (75 g/m?), face-down only

Note)  Face down: Deliver the printed side of the paper downward.
Environment:  23°C

Paper

(1) Types of paper
(@) Normal paper (60 to 157 g/m?, specified types of high-quality paper)

A4 size

Letter size

Legal size

B5 size

A5 size

Executive size

9" envelope size (printing area is Letter size)

*The specified types of plain paper are as follows:
Letter Xerox 4200 (75 g/m?)
A4 : Xerox 80 Premier Paper
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(b) Special paper (specified types)

* Labels

« Envelopes (DL,C5, COM10)

» Postcards

« Organizers (K, L, and J sizes of DAY-TIMERS)

(2) Paper feed conditions

Types Name Tray feed Manual feed
Normal paper (cut sheet) 60 to 157 g/m2 paper O O
Labels O O
Special paper (cut sheet) Envelopes O O
Postcards O O
Organizers O O
3.7 Effective Printing Area
Printable area
E A

The effective printing area means the area within which the printing of all the data received

without any omissions can be guaranteed.
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The table below shows the effective printing areas.

Size A B C D E F

210.0mm 297.0mm 203.2mm 288.5mm 3.4mm 4.23mm

A4 8.27" 11.69” 8.0” 11.36” 0.13” 0.17”
(2,480 dots) | (3,507 dots) | (2,400 dots) | (3,407 dots) | (40 dots) (50 dots)
215.9mm 279.4mm 203.2mm 271.0mm 6.35mm

Letter 8.5” 11.0” 8.0” 10.67” 0.25” N
(2,550 dots) | (3,300 dots) | (2,400 dots) | (3,200 dots) | (75 dots)
215.9mm 355.6mm 203.2mm 347.1mm

Legal 8.5” 14.0” 8.0” 13.67” N N
(2,550 dots) | (4,200 dots) | (2,400 dots) | (4,100 dots)
182.0mm 257.0mm 170.0mm 248.5mm 6.01mm

B5 (JIS) 7.16” 10.127 6.69” 9.78” 0.24” N
(2,149 dots) | (3,035 dots) | (2,007 dots) | (2,935 dots) | (71 dots)
176.0mm 250.0mm 164.0mm 241.5mm

B 5 (1SO) 6.93" 9.84” 6.46" 9.5” N N
(2,078 dots) | (2,952 dots) | (1,936 dots) | (2,852 dots)
184.15mm 266.7mm 175.7mm 258.3mm 6.35mm

Executive 7.25” 10.5” 6.92" 10.177 0.25” N
(2,175 dots) | (3,150 dots) | (2,075 dots) | (3,050 dots) | (75 dots)
148.5mm 210.0mm 135.8mm 201.5mm 6.01mm

A5 5.85” 8.27" 5.35” 7.93” 0.24” N
(1,754 dots) | (2,480 dots) | (1,604 dots) | (2,380 dots) | (71 dots)

Organizer 69.85mm 127.0mm 56.2mm 118.5mm 6.35mm

(J size) 2.75" 5.0” 2.217 4.66" 0.25” N
(825 dots) (1,500 dots) | (663 dots) (1,400 dots) | (75 dots)

Organizer 95.25mm 171.45mm 86.78mm 163.0mm

(K size) 3.75” 6.75" 3.42" 6.42” N N
(1,125 dots) | (2,025 dots) | (1,024 dots) | (1,925 dots)

Organizer 139.7mm 215.9mm 131.23mm 207.43mm

(L size) 5.5” 8.5” 517" 8.17” N N
(1,650 dots) | (2,550 dots) | (1,550 dots) | (2,450 dots)
104.78mm 241.3mm 92.11mm 232.8mm

COM-10 4.125" 9.5” 3.63" 9.16” N N
(1,237 dots) | (2,850 dots) | (1,087 dots) | (2,750 dots)
98.43mm 190.5mm 85.7mm 182.0mm

MONARCH 3.875” 7.5” 3.37" 7.16” N N
(1,162 dots) | (2,250 dots) | (1,012 dots) | (2,150 dots)
162mm 229mm 150.0mm 220.5mm 6.01mm

C5 6.38” 9.01” 5.9” 8.68” 0.24” N
(1,913 dots) | (2,704 dots) | (1,771 dots) | (2,604 dots) | (71 dots)
110mm 220mm 98.0mm 211.5mm

DL 4.33" 8.66” 3.86” 8.33” N N

(1,299 dots)

(2,598 dots)

(1,157 dots)

(2,498 dots)

(Note that the paper sizes indicated here should conform to the nominal dimensions specified

by JIS.)

A4 paper must accommodate 80 characters printed in pica pitch (203.2 mm).
The dot size is based on 300 dpi resolution.
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4.

4.1

4.2

SAFETY INFORMATION
Laser Safety (110 - 120V Model only)

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

Since radiation emitted inside the printer is completely confined within the protective housings
and external covers, the laser beam cannot escape from the machine during any phase of
user operation.

CDRH Regulations (110 -120V Model only)

The Center for Device and Radiological Health (CDRH) of the US Food and Drug
Administration implemented regulations for laser products on August 2, 1976. These
regulations apply to laser products manufactured from August 1, 1976. Compliance is
mandatory for products marketed in the United States. The label shown below indicates
compliance with the CDRH regulations and must be attached to laser products marketed in the
United States.

The label for Japanese products

MANUFACTURED : K
BROTHER INDUSTRIES, LTD.

15-1, Naeshiro-cho, Mizuho-ku, Nagoya 467, Japan.
This product complies with FDA radiation
performance standards, 21 CFR Subchapter J.

The label for Chinese products

MANUFACTURED : C
Brother Corporation (Asia) Ltd.. Shenzhen Buji Nan Ling Factory
Gold Garden Ind., Nan Ling Village, Buji, Rong Gang, Shenzhen,
CHINA.

This product complies with FDA radiation performance standards,
21 CFR Subchapter J.
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4.3 Caution for Laser Product

(1) CAUTION: When the machine during servicing is operated with the cover open, the
regulations of VBG 93 and the performance instructions for VBG 93 are
valid.

(2) CAUTION: In case of any trouble with the laser unit, please replace the complete laser

unit. To prevent direct exposure to the laser beam, do not try to open the
enclosure of the laser unit.

(3) Location of the Laser Beam Exit Opening.

Scanner unit

Fig. 1.2

(4) Location of the Caution Label for Laser Products.
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CHAPTER Il THEORY OF OPERATION

1. ELECTRONICS
1.1 General Block Diagram
<HL-720>

Fig. 2.1 shows a general block diagram of this printer.

Optional RAM board
(1.5, 3.5 Mbytes)

Control system

Expansion memory /O

J

Paper feed system
ﬂ Toner cartridge !

Image generation system

|
|
|
|
|
|
P |
! [©]
| o
I ( IQS,
7] ! ©
= | Interface block =
83 I Video control block c
o2 | ! g
> [ [ w
S & l \ [
3| I
) | |
| |
| |
\ ) | |
: Engine control block
| Operation block
L (Operation panel)
)
Erase lamp
s | | e V- . o ____-—_——T
= r |
O Xx |
o o | |
o 8 ( ( N |
o Q | . .
g | . Drive block Paper tray unit | !
=3 | Laser scanner unit Steopi i - |
2 a (Stepping motor) I
£3 — b |
= | T aper tray |
T | |
E——— |
I ( RN : |
—— I Drum unit I Manual feed :
I Transfer block : : |
I I '
I I :
: : : Fixing unit |
| Developing brum Cleaner o\ ) :
| block block : : |
|
|
| [
) EEEEE— |
: Charging : : ) |
| block Lo Paper eject block :
——
I L i
| [
I I '
|
|
|
|
|
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<HL-730/730Plus >

Fig. 2.2 shows a general block diagram of this printer.

Toner cartridge

Image generation system

)
3]
L
>
[<3]
Optional RAM board Optional I/F board ‘:;
(1.0, 1.5 Mbytes) (Mac. RS-232C) c
]
X
__________________________________ i
I I
1 Control system |
I I \ J
I ; i I
| Expansion memory /O Expansion 1/0 | —
I I
P | I
| 1 o]
| L
| ( I 3
— ©
[} | =
2 x | Interface block g
[SHge! I Video control block 3]
&3 l . i
£35 | I
o
i :
g . . —
| | |
I I
I I
— | 1
I Engine control block )
: Operation block
I (Operation panel)
I
I 1
Erase lamp
g T [ I I
23 i |
v 35 (e ( R
25 | ) Drive block Paper tray unit | i
=35 1 Laser scanner unit . |
S a (Stepping motor)
g e I I
L3 — Paper tray |
=) [ N [
T | Lo '
(e N o I
| Drum unit Lo Manual feed I
: Transfer block (. :
I : : I
| I :
I
I : : Fixing unit I
! Developing Drum Cleaner o \ ) |
| block block Lo i
I I
o
I I
| Charging : : . I
! block Lo Paper eject block ||
I I
I : : I
I
: I : Paper feed system
. [ S e -
| I
| I
| I
| I
I
| I
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1.2

Main PCB Block Diagram

<HL-720>

Fig. 2.3 shows a block diagram of the main PCB.

Reset Circuit

DRAM
0.5 Mbytes

Option RAM
1.5 Mbytes or
3.5 Mbytes

EEPROM
(128 x 8 bits)

DRAM Control

CPU Core
(z80)

BUS INT

|

Oscillator
(12.27 MHz)

Y

A A

Program ROM
16 Kbytes

A

]

Working S-RAM
512 Bytes

f |

Timer

CDCC
Parallel 1/0

A

DATA
Extension

FIFO

Motor Driver

-

EEPROM /O

To Panel sensor PCB

Fig. 2.3
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<HL-730/730Plus >

Fig. 2.4 shows a block diagram of the main PCB.

| |
CPU Core I |
g | . 1
Reset Circuit | (MC68ECO00) [ T Oscillator (15.3MHz) I
| |
BUS INT | :

|
| |
A A | |
» | |
| |
- - Address Decoder |
Program + Font ROM | ~=eie— : DRAM Control :
512 Kbytes -t : :
| |
| |
1 . |
B e Timer |
| |
RAM - ! !
(0.5 Mbytes) -t : :
| |
- | FIFO :
| |
| |
Option RAM | : :
(1M or 1.5Mbytes) - -t T DATA EXTENSION [
| |
| |
| |
| |

|
. - | CDCC Parallel I/10 |
Option Serial 1/0 g : :
(RS232C & RS422A) - 1 1
| |
- I I
: Soft Support :
| |
| |
| |
| |
| |
| |
EEPROM (128 x8 hits) |- - EEPROM I/O I
| |
| |
| |
| |
| |
| |
Motor Driver : - Engine Control 1/O :
| |
| |

To Panel Sensor PCB
Fig. 2.4
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1.3 Main PCB

1.3.1 CPU Core

<HL-720>
Fig. 2.5 shows the ASIC circuit block on the main PCB.

The CPU core is a Z80 which is driven with a clock frequency of 12.27 MHz. This
frequency is made by dividing the source clock of 24.54 MHz into two in the oscillator
circuit. The address bus is 16 bits and the data bus is 8 bits. The total memory space
is 64 Kbytes. The CPU core directly accesses only the program ROM and the
working S-RAM, the DRAM is accessed through the DRAM control unit.

NOTE: The ASIC has the functions above.
HCMPI THERM
#8
MPDI6 124G
ELIN VD 1
BUSY VD a
RMINT  vDD—5l
B vop—34
ncs AvDp—2
DC7
DC6 oNp—15
DCS GN L
pc4 GND—=1 4.7k x2
pes Gnp—52 R1 RS
DC2 N S R7 RS L5y
DC 1 GN 191
4 RESET oNg_L2a s ok
4_RES AGNDHLES OBV '
938D
gp ] R39 1o l CSA24 .54MHz Thrgl_84
ces XIN THM 185
101 cen’ 100 LED & LED!
+SVRET =1 XLl LEDI 1 LED2
LED ROMCS
2V £y, 100 XOUT LEDy—E2 ROMOE
PCKUF -
+5yO <P ) B9 rEsTy CRCH—SgLRDG
gyo—B—TEST2 ER
RDO ——IB JINTREY  PHA—LL— PMA
RD7 —TL 140 PMAB—2— PMAB
RDE ———12 141 pHg—113— PMB
RDSE —— I3 1A PMBR—14— PMBB
COVER 128143 SCANCLK—A2
PSENS 1814144 DRIVEE
TONER REL A2 1268 J1A5  HEATON—HS
le RESIST 1 1A6 Hy 719
RS0 102 LOCK —18 {147 DBDO—L
SW1—82 g1 TRANSR—LIE
+BVRET ;
N RD4 83 g2 TRANSF—LL
|92 vDo L HEATON
+SVRET VDO
45y MCHP1T  vON—34— LDON
R4, LK 1¥ oV MCMPIN  sCL—B1-SCL
+SVO—R49% MCHP21  SDA—B8 SDA
ov© MCMP 2N o
HEATON RS2, 182K ‘ HCMPT 183 Liemp ] RAS 8r ~L RAS pag
184 e mpy ROE—WROE
5 3
RWE—24—5 A AN A~3——RWE
0035 g CASO 5t 14 CASE
bl D1 CAST gAML cAs1
be 9 o caga—27 T A 2 47 case
D3 D3 CAS3 6! 13 CAS3
gé 6 In4 CASH 5L 4 cagh o
DS Mag—18 TP K18 RALG
D6 e Al 1a S Y Mg (1 PABL
D7 4 fh Mad13 TEORA8 Ratl MAB2
MA 11 T RE4 47 MA@3
ROAT— 9 e HAd—1a RE5 47 MAD4
ROAE — 2 locg MAG—1 6247 MADS
ROAS — 2 lcg MAG 14 1ER2 Ratf MA@G
ROA4 4 oy MAT—1 Iy ppyy MADT
ROA3— 5 g mag—1a 1EC A2 patp MAOS
ROAZ — B e MA a3t < <14 rata MAGS
ROAlI— 1  focq MA1 1 5t,,,jg RALp MA1D
ROAD e NN
THERmeTL —F3 ¢ RD1—31 g7 FLI—4L-FLT
RD2 —38 Bs sLcT—44—sLcT
ROA1D ROA13 — 95 s PE45 P
20310 —REAANAEL | ROA12 — BB gy BUSY—4B BUSY
ROALL 85 g3 ACK—4T— ACK
FAN24y — RIR A A2 84 bpo
ROA9 52 g
FAN1EY —RIA A A2 ROA8 — 82 p5g
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<HL-730/730Plus >
Fig. 2.6. shows the CPU circuit block on the main PCB.

The CPU is a Motorola MC68EC000FN16 which is driven with a clock frequency of
15.3 MHz. This clock frequency is made by dividing the source clock of 30.67 MHz
into two. The address bus is 23 bits of Al to A23, and the data bus is 16 bits. The total
memory space is 16 Mbytes.

#4
MCESECODBFN16
NC 22 Ine vec 14 o*5Y

vee 1=
o1 53

RESET RESET vCC cs
Cga@ HALT -

sclk—16 Ik onpl—L4 124
DTACK —LL o DTACK oND|—LZ
oND 18
BR—13 9gBR  onp[—22
oND 27 oY

o—2449
+5v _
AVEC —23 §AVEC BCp12—

P —27 4 TPLg Feol—30
IPL1—28 QTpLT rFC1|—22
25 28

IPL2 —==-QIPL2 FC2

NC 3L 1pg  mMoDER—18— o*BV

A2 ASO———————
ﬁi 34 A3 R/W e
e oM UDSp—t—
37 AS LDS 097
AB 38 1)g
A7 39 A7
A8 40 AS Do S DB
AS 4L J)g pij—>5 DI
AlD 4p 4 D2
Al0 De
All 43 3 D3
All D3
Al2 44 o) D4
Al2 D4
Al13 45 68 DS
A13 DS
Al4 46 67 D6
Al4 D6
A1S 47 66 D7
A1S D7
Al 48 65 D8
AlB D8
Al17 49 54 D9
Al7 S|
A18 50 63 D1@
A18 D1o
AIS 51 1yyg ppgf-62 DI
A2Q 52 61 Di2
AcQ D12
A2 1 54 60 D13
A2l D13
A22 55 59 D14
IEE Ae2 D14 DS
56 a3 Di15—=8
Fig. 2.6
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132

ASIC

<HL-720>

The ASIC is composed of a Cell Based IC and has the following function blocks.

1)

)

®3)

(4)

®)

(6)

Oscillator circuit

Oscillator circuit drives the outside ceramic resonator, and generates the main
clock for the CPU core by dividing the source clock frequency into two. Itis
also equipped with several clocks for the timer unit, engine control I/O unit,
CDCC parallel 1/O unit, data extension unit and FIFO.

Program ROM

The program ROM of 16 Kbytes is contained in the ASIC.

Working S-RAM
S-RAM of 512 Bytes is also contained in the ASIC as working RAM for the CPU core.

DRAM control circuit

This circuit generates the RAS, CAS, WE, OE and MA signals for the DRAM and
controls the refresh for the DRAM (CAS before RAS self-refreshing method). The
CPU core, the CDCC parallel I/0O unit and the data extension unit access the
DRAM through the DRAM bus controlled by the DRAM control unit.

Interrupt control

This circuit controls all the interrupts to the CPU core. The CPU core has no priority
to each interrupt element. Once the first interrupt is accepted, then the second waits
until the first has been completed. The interrupt elements can be masked
respectively.

Timers

The following timers are incorporated:

Timer 1 16-bit timer
Timer 2 10-bit timer
Timer 3 Watch-dog timer
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(7) CDCC parallel I/0O
<Data receiving>
There are two modes in this unit. One is the CPU receiving mode and the other is
the DMA receiving mode. In the CPU receiving mode the CPU receives the
command data from the PC, and, after the CPU is switched to the DMA mode, it
receives the image data and writes to the DRAM directly.

CPU Receiving Mode

STROBE —|_' I_I_
BUSY I

|
ACK |
|
I

90 ysec ¢ I 0.5 psec

STROBE —|_' I_I—

BUSY I ; ' I
ACK | | I'

I 15pusec | ' 0.5 psec

[ | T

BUSY goes HIGH at the falling edge of STROBE. The data (8 bits) from the PC is
latched in the data buffer at the rising edge of STROBE. The pulse width of ACK
differs according to the speed MODE as shown above. BUSY goes LOW at the
rising edge of ACK.

<IEEE1284 support>

This supports IEEE1284 data transfer in the following mode.
Nibble mode
Byte  mode

(8) Data extension

This circuit expands the compressed image data which is received from the PC, and
writes the bit map data to the FIFO.

(9) FIFO
A 5,120-bit FIFO is incorporated. Data for one raster is transferred from the DRAM to
the FIFO through the data extension unit and exported as serial video data. The
data clock cycle is 6.13 MHz.

(10)EEPROM 1/O

One output port and one I/O port are assigned.
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(11) Engine control I/0O

This 1/O is used for the connections to the panel sensor PCB. It controls the main

motor, solenoid, sensors, scanner, etc.

(x -@6D> HCMPI THERM (% —10E>
#8
MPDIE124GJ
ELIN %) 1
BUSY %) a
RMINT  vDO—El
B vop—34
DC8 AvDD—2
F5V IDc7
DC6 oNDp—15
DCS GN 1
DC4 CN :; 47K X2
DC3 N
R4t DC2 oNp—15 Rigs RSpg Loy
1K DC 1 GN WC’;J
y— RESET (x -08A)
4 prg AEE 105 V) 2.2k xe
N D
¢ -116) ppJ R39 10 l CSA24 54MMHz THMA—84
ces | IN THM 185
101 casl 108 LEDg—88 LED1 <$83>
+SVRET [ XL1 LED1 7 l LED2 <$@4>
LED, ROMCS <$16>
v Cly, 100 ouT  LeEp3—89 ROMOE <$17>
PCKUP—L2 —
45O SNV 89 TEST1 CRCH—MWL RD3 Cx -B4ED PCKUP (@2-@5E)>
gyO—L8—TESTR ER
¢ -P4E> RDO——I6 JINTREV ~ PMAHLL—PMA x -09F>
x -@4E> RDT—— 11 l1ap PMAB—L12— PMAB (x -9G>
x -B4E> RDB A1 pHg—L13  PMB (* -090)
(* -@4E) RDS — I3 1a2 PMBB—14— PMBB (x -29G> [ MEATON ¢x ~B4D)
(x -1PD) COVER 108 1p3 SCANCLK—23
¢ -10D) PSENS 187 {154 DRIVE1Z
(* —10D) TONER RSl 22 126 15 HEATON-LLS
cmi(m&mao RESIST 17 1AB Hy 119
R5Q 12 (x -11E> LOCK L8147 oo
OJ (x —10D)  SW1 " 116
478K FEVRET (x -@4E) RD4 " giz 11
FSVRET vDO—32- VDO ¢ -11D) L HVT <@2-85E>
sy MCMP 1T VON—S94_LDON (x -11D) L DBDC (@2-@5E)
R54, 1K 1% oV MCMPIN  SCL—B1-SCL G -@20>
+5V 141 McMP2L sD 5} SDA (*x —-Q@8A)
ev o -@7A) HCMPI m:EEEfN RASI 8rX AL RAS Ras 508>
- 22 SINAANATRED
x -B8CY HEATON TSP (RN e Bl 2 47 por caqas
RuEl—24 8L A3 RuE s21>
D@ 5 o cA s Sl 14 CASD <$02>
D1 et casi—238 8ET T 11 RAI3CAST (* -B1F)
D2 23 I CAS 1! 1247 case x -@1F>
L n3 cas3 6! I3 CAS3 x -B1F>
gg 6 Iy cAsa—33 SL “1‘ CAS4 Ox -01F)
1 N RA1A
06 gg m] e eh Ny o1y MABL
D7 4 5 13 8P AL payy MABE
A1 SRR RE4 47 1IAD3
x -B2E) ROA7 a_ hump MAd—1a RES 47 mMAG4
¢ -02E) ROAB c6 MAG—L 62 47 TABS
x -02E) ROAS cs MAB—14 TTIR A2 RA1L TMADE
x ~P2E) ROA4— 4 [ca MATETSEC R4 Raty TMADT
(x -02E) ROA3 s c3 mag—1a TES A2 ratp MAGS
¢ -02E) ROA2 8 co Mag—ea  6ET A3 matp MABS
Cx -g2E) ROA1 7__icq MA1 L SEQRAA4 Ralg MALD
(x -@2E> ROAD co -
o -098) THERMCTL — RS A~ 8] (x -P4E) RD1— 97 gy FLT—41 FLT (x -04B)
(x -Q4E) RD2——96 g SLCT—44-SLCT x -@4B>
(x -@1E) ROAID — (* -@1E> ROA13 95 ps PE45 PE (% -@4A)
< -@9B) 2@@31@% (* -@1E) ROAl2— BB (g4 BUSY24E_BUSY (* -B4A)
x -@1E> ROA11 65 B3 ACK—4T ACK x -B4A)
x -p9B) FANR4V — RL 2 84 o
(* -02E> ROA9 g 51
> -098 FAN16Y — RIA A A8) x -@2E) ROAB— B2 |pp

Fig. 2.7
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<HL-730/730Plus >

The ASIC is composed of a Cell Based IC and has the following function blocks.

1)

)

®3)

4)

(®)

(6)

Oscillator circuit

Generates the main clock for the CPU by dividing the source clock frequency into
two.

Address decoder
Generates the CS for each device.
DRAM control

Generates the RAS, CAS, WE, OE and MA signals for the DRAM and controls the
refresh process (CAS before RAS self-refreshing method).

Interrupt control
Interrupt levels:

NMI

FIFO

EXINT(Option Serial I/0O)

BD / Timer 1

SCANINT

CDCC / BOISE / DATA EXTENTION
Timer 2

Priority High

PNWAOOTO N

Low
Timers

The following timers are incorporated:

Timer 1 16-bit timer
Timer 2 10-bit timer
Timer 3 Watch-dog timer
FIFO

A 5,120-bit FIFO is incorporated. Data for one raster is transferred from the RAM to
the FIFO by DMA transmission and is output as serial video data. The data clock
cycle is 6.13 MHz.
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()

CDCC parallel I/0

<Data receiving>

There are two modes in this unit. One is the CPU receiving mode and the other is
the DMA receiving mode. In the CPU receiving mode the CPU receives the
command data from the PC, and, after the CPU is switched to the DMA mode, it
receives the image data and writes to the DRAM directly.

CPU Receiving Mode

STROBE
] L1

BUSY I

|
ACK |
|
I

STROBE —|_'

Busy | |

ACK ] | |'
|
I

8

9

90 ysec ¢ ' 0.5 psec

L
I

1.5usec | ' 0.5 psec
| T

BUSY goes HIGH at the falling edge of STROBE. The data (8 bits) from the PC is
latched in the data buffer at the rising edge of STROBE. The pulse width of ACK
differs according to the speed MODE as shown above. BUSY goes LOW at the
rising edge of ACK.

<IEEE1284 support>

This supports IEEE1284 data transfer in the following modes.
Nibble mode
Byte mode

Data extension

This circuit expands the compressed image data which is received from the PC, and
writes the bit map data to the FIFO.

Software support
Supports 16 x 16 rotation, bit expansion, and bit search.

(10)EEPROM 1/0

One output port and one I/O port are assigned.
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(11)Engine control I/0O

This 1/0O is used for the connections to the panel sensor PCB. It controls the main

motor, solenoid, sensors, etc.

Oisv

fBs7A007
SELIN ig SELIN VDD gg +5V
HBUSY 75 HBUSY VDD—g7
INIT o INILT VDD
STB STB VDD
DCIL8. . 1] ool 42|
| ca2
ot 1T 1e4
nC2 vss
nC3 vsS ég l
DC4 vSSi—37
nCS vsSi—
nCE vss—2
pley] vssi—o
nC8 vss
1o
VSSIa1
RESET vSSi—So
| CSAD 67rMHz vss oV
ci1'M s XIN avDDlt57 +5V
cas
= XLt RS L lout Aves 122 ot
Ul
187 5
OOz |TEST! THMB
Clq}lgm L2 Leste THM1 s
R7 22 THM2
COVER 1og |COVER VON—>5
RESIST‘q@@*RESIST SCANCLKI—>2
PSENS —>=HEJECT DRIVE[—=¢
TONER —==—TONER LED1
R29 1K 1 ST s 1?
*SVYTTR32 1KY LOCK —=21 ock LED3
151 21
2V 125 JHCHPN SOL—3——————
R28, 190K 25 Hee FANF— 53— FAN24V
o3 [PHACHPN B[ FAN18Y
=Y [oc [PMACHPI  HEATONI—SE
oV {2 |PMBCHPN  CHARGE |— >
PMBCIMPT  DEVELOPI—o
a1 TRANngTRANSF
XSEN — - IXSEN TRANS2[— & TRANSR
XINT oo [ XINT VELN——2
c14 XVDO XVDO PMAF—==——PMA
oV g1 PMABL 23— PMAB
138 s prip|—=3— PiB
Fco PMBB———— PMBB
SH (47 XEQ
e A=
Go1As URKE [ g 2/~ A URHE
TR LRWE 965r— SAE LRIE
uDs ucAse 975r4—4—— 6 ucase
LcASD 1 8 Lcase
UCAS 128 TEC R I8 ueast
Leas1—225EC A6 Least
case 2L 2 case
CAS3 1?33£: A CASD
RAS TEAAAS RAS
waplte2 1o < e RA3
MA1 113t = <14 RA3
RSP
MA2
923l 14
MA3 91cl I3
Dio 56 |7 A IEERT 8
— 22 nig MAS
D11 65 881k~ 12
— 2D MAB
Dle 64 873l 14
— = 2" 12 MA7
D13 63 865l B
— = ———-1113 MA8
D14 62 8571 8
D5 el P MASI——— AN
. DIS Bl s RAB
AL 59 SeL gj sc
5 g Al SDAF——— SDA
A2 108 188 R1
A4 E SCLKT43 ScLK
———c A DTACK ACK
AS 55 137
A6 103> BRI 147 %
—o————{AB AVEC AVEC
A7 104 134
AT 1PLO{ =22 IPLO
A8 105 135
As 16 |'° IPL1—5g- IPLY
UEEEEERIS IPL2——— IPL2
A0
ATL 114, opesl_78 opes
Ale 115 144
Al2 RD RD
A3 122 145 r
A 12301 R W
ATs pa )
Ale 125, 2
ATT 126, .5
Ale 127, 0
e S
A20
rel 151054 REVIOI—2 R25 47K
A2 132 116
e [ REVIO2[72
A23 REVIO
CHP 1296
© CHECKPIN

Fig. 2.8
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1.3.3 ROM
<HL-730/730Plus ONLY>

A program of 512 Kbytes and the font data are stored in the ROM. A 42-pin IC socket
is provided: an 8 Mbit ROM (42-pin) is mounted in this socket normally, but a 4 Mbit
ROM (40-pin) can be used and must be mounted to leave the 1st and 42nd pins of
the socket open circuit.

#1
UPD27C800BCZ 15y
O
A23 —LL oeF veel-22] | ¢s
RD%@E GND ?; 104
+5yO—QBYTE GND
Al DB
18 1o po—14

A2 9 16 D1
Al D1

A3 8 18 D2
A2 De

A4 7 20 D3
A3 D3

AS 6 23 D4
A4 D4

AB 5 25 DS
AS DS

AT 4 27 DB
AB D6

A8 3 29 D7
A7 D7

A9 41 15 D8
A8 D8

AlD 4P 17 pE]
AS DS

All 39 19 D10
Al D1

Ale 38 21 D11
All D11

A13 37 24 D12
Ale D12

Al4 36 26 D13
A13 D13

A1S 35 28 D14
Al4 D14

Ale 34 230 D15
A15 D15

A17 33 /A-1
Ale

A18 2

219 A17

L__ats NC|—42- NC
Fig. 2.9
<HL-720>

A 4M-bit DRAM (x8 bits) is used as the RAM.

#4
HIMS 1 4800UP-8
RWE —L—diiE vcci“—l—o*5V
RAS 8_qRAS veol—4 c4
case 22 GEas vss:15 184
ROE 22 GpE  vss|—28 oV
MAG 18 |yg 1,002 DO
MAL 11 3 D1
Al 1/01
MA2 12l 1,004 D2
MA3 13 |p3 1,03—5 D3
MA4 16 24 D4
A4 1/04
MAS 7 {5 1,0525 DS
nAe 18 |yg 1,08—26 D6
A7 1S {47 10722 D7
MA8 20 6
A8 NC NC
MAS 9 g ng—2l-NC
Fig. 2.10
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<HL-730/730Plus >

A 4M-bit DRAM (x 16bits) is used as the RAM. Only one DRAM is installed in the 0.5

Mbyte model.

i3 l O.5y
MEM4426BAJ-8 L C5
104
é vee  VsS gé
Sgvee  vss— o
vee  VsS Oy
ROE —27 foF
13 |-
URWE —=QK
UCAS@%OLCAS 2 Do
LCAS8 —-CLCAS  DOl———
RAS ——(QRAS D@2
4 D2
11 Das—5 3
NC NC Da4
12 7 D4
NC NC Das
15 8 DS
NC—5g e De6—5 ¢
NC NC Da7
posl_19_ D7
ALV L
MAL 17 ] posl_31 D8
MA2 18 |, ojpl 32 DS
MA3 18 [0 apyl 33 Dio
MAd 22 |y papol 34 DIl
MAS 23 |,o [aj5l 36 Dle
MAE 24 |, o [aja37  DI3
MA7 25 |0 [aisl38 D4
MAB 26 |0 pajal39  DIS
o+5Y|
#2 LC“
MEM44268AJ-8 124
é vee  VsSs ié
Sgvee  vss—
VCC  VSS o0V
ROE —27 ofoF
13 |-
URWE ——=CW
UCAM%OLCAS 2 Do
LCASiTOLcAS DO 1————7
RAS — T GRAS D@2
4 D2
11 Da3—F—3
NC NC D04
12 7 D4
NC NC hlelsy
15 8 15
NC 35 INC DRB——3—7&
NC NC DQa7
posl_12__ D7
mao_ 16 |,
MAL 17 31 D8
MA2 18 i; Dg?; 32 D9
MA3 18 [ g 33 Do
MAd 22 |y [apol 34 Dl
MAS 23 |o [ap5l 36 Dle
MAE 24 |2 [aju_37  DI3
MA7 25 |0 [ajcl 38 D4
MAB 26 |0 pajal39  DIS
Fig. 2.11
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1.3.5 Optional RAM

<HL-720>

Three 4M-bit DRAM (x 8 bits) and one 16M-bit DRAM (x 8 bits) are used as the
optional RAM. The total memory area is expanded up to 4 Mbytes.

P2 EXRAM 3@P

<HL-730/730Plus>

There are two types of optional RAMs: the 1 Mbyte model and the 1.5 Mbytes model
for HL-730, and one type of optional RAM: the 1Mbyte model for HL-730PIlus. The
memory capacity can be expanded up to 2 Mbytes for both HL-730 and HL-730Plus.

HL-730 (0.5 M model):
+1 M optional RAM = 1.5 Mbytes
+ 1.5 M optional RAM = 2 Mbytes
HL-730Plus (1 M model)
+1 M optional RAM = 2 Mbytes

P2 EXRAM

Fig. 2.13
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1.3.6  Optional Serial 1/0
<HL-730/730Plus ONLY>

The interrupt of the serial I/O is input to the EXINT terminal of the ASIC, and is
recognized by the CPU. A 32-byte register is provided for this I/O, which is
read from and written to by the CPU.

P4 OP I/F

OPIRQ%XINT

SENTAN <21 RESIST
22 8D
12
EXVDO<§@444—XVDO
LEDR 2
SENSE 12— XSEN

DL7..01

1.3.7 EEPROM

<HL-720>

The EEPROM is XL24CO01AF type of a two-wire method with a 128 x 8 bits
configuration.

ooV
{Poacoiar J; cle
T tes
1__tEsT veo—2 o*5V O.oy
SCL 6 SCL
vss—2 R27
L o 4.7k
2 a1
S_a2 spA—= SDA
Fig. 2.15

<HL-730/730Plus >

The EEPROM is XL24CO01AF type of a two-wire method with a 128 x 8 bits
configuration.

+5V
w7 R46
XL24CO1AF 4.7k
scL-8 SCL  SDA S SDA
é A Vec i oS
Al Vss J7
3 7 cs7
A2 TEST ?T 104
BV
Fig. 2.16
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1.3.8 Reset Circuit

<HL-720>

The reset IC is a PST591DMT. The reset voltage is 4.2V (typ.) and the LOW period
of reset is 50 ms (typ.).

o+5V
R29
#5
PSTS91DMT 1K
3__lyce outp—L
4 L2 NC cs
CND MR T i
o
ov
Fig. 2.17

<HL-730/730Plus >

The reset IC is a PST593DMT. The reset voltage is 4.2V (typ.) and the LOW period
of reset is 200 ms (typ).

45 RS
PSTS93DMT 1K RESET
S lvec outp—1 [
4 1o MR |—2 NC lm
T tee
o
oV
Fig. 2.18
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1.3.9

CDCC /O

<HL-720>

Fig. 2.19 shows the CDCC interface circuit.

+5V

4
1K X4 |
RSS |
P1 CENTRO IR
18 REERREE R43 150 ACK
ACK ST R4S 2
BUSY BUSY
I R46 2 PE
SELECT é; Egz 150 sicT
FLT &S5 — 158 LT
SELIN>T, &r 2
ATFEED > g L
INPRIM z 2
sTB 5! 14 T
"z 3
Rate 5] csl ksd csa ad lead
(181)
csg £54 £3g o
Y- 101 x3 (181) 101 x2
pI8 %o L nC8
D17 %5 6! 13 oCT
DI6 . 7! 12 IC6
IS %2 8l 11 IC5
5 SE Ny TC4
D14 37 IC3
DI3 ! 3
DIz %2 7! Iz DC2
2 8l B T
DI1 -
6 101 x8
oV &7
oV &gt
oV &
ov &S
ov <S5
ov <S5
BV <S5
oV <51
oV <551
oV <551
oV <551
oV <551
oV <551
e
wsved® sy
Fig. 2.19
<HL-730/730Plus >
Fig. 2.20 shows the CDCC interface circuit.
+5V
RAT RAS
RagR48 2.2 2.2
R47 5l gl 6| 5 B
RS0 ;' j‘ ;'
I I I
I I I
5 ]
P1 CENTRO
10 R14 150
Bégb 11 R16E, ') gﬁg‘(
O3] RIS [ PE
13 R23, 150
SELEﬁ £ Re4 150 St?
INPRIM gé 5‘“7 ~ 71“‘ INIT
2 7 SELIN
ArEED S &l 3 HBUSY
i I8
ST ™ sTB
RA1D 100 i
C56 151
RAS oV
bis 52 g 108, DCls
8 71 B DCI7
D17 El 30 s DCI6
DI6 3 4 5 DCIS
IS %g BF~ =~ 71 TC14
DI4 %7 2 7 DCI3
Eig 3 3 5 DCI2
DCIT
b1t ¥2 N
16 RA8 100 = =
ZV%17
ZV%IS v
oV &—4 C23 C28B (3p CS51 C48, C46, C43, C36
ov 2 cop  tes ol 05377 cs4- " c47 " Pc44 " ea3 " eas Deics. .
R e 1g1) 121 x 2 (181) o1 x 11
B\/%e:Z
DT S—
BV%ZS
B ]
ov 26
ZV%27
B2 ]
D=
28 ]
oves——
oV <0V
eyei® sy

Fig. 2.20
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1.3.10 Engine I/O

<HL-720>

Fig. 2.21 shows the engine interface circuit.

BeB°C 16°E2570057025° o™ T 45 %°

C52 C41

Btcaravk
#7 3 R 220
74HCS95 .y
- R2 . (220)
g —— (x -08B) LED1
gyO———2cReR  vee 8 lmg LLED1 (* -10E)
$23> spA 12 RCLK (o4
10 Jeer 8
ReSET 12 sTiR CNDiO B2criavs R1 330
LEDL SoLK ov o LLED2 ¢ -10E)
! R (332)
Lepe 14 lern gl S | (x -p8B) LED2
ar—1L L 2T
2
a2 — ﬁfﬂ:uzxﬂ 3 R16 20
o — _ . = LLED3 (* -10E>
4 |
gg EEEEAAAR] ‘ ‘ * -p8B> ROMCS RL (330)
FEEETAAR L
as—8 R AN - YT
fe1tavk_ 3
a7—L 200310 <s01> 5 # | RIS SEL LLED4 Cx -12E>
07/—39NC I roMoE RL (220)
Gk ~B4E>  THERMCTL — |
G -B4F) FAN24V
+24V
G -D4F) FAN16BV — ©
B1Bcave
g
| P2
11 |
‘ ‘ FAN (¢ —10E)
3
|
booow R31 18K @7238“32k,/ D1
155355
019
ZD1 +24VRET
RD3.9PB
702
RD3 .9PB
v
a9
| | DTC114YK REG oo ol
L YW THERM (* - 10E) R23RPRooR% lrug
1B11avk_ 3
. rB | 1ok P02k 1k
| | +5V
| |
Lo =T
Q17 3 ENGINE
. piCi1avk 3 100 X4
| | o -06C> SW1 35 22 st
| | * -B6C) COVER R4D 1 ﬁ COVER
L YW (@2-83C) RESIST Egg o< REJTST
Q12 _
21100 3 Cx -BBC) PSENS ~2< PSENS
| Gx -4C) TONER TONER
o -g70) VIO 215 vno
o -g7D) LDON 255 Loon
x -gSB) BD =<8D
52> SCANCLK
x -PC)  LOCK =< LocK
=25 DRIVE
G -12A) LLED1 LED1
o -12A) LLED2 5SS eD2
% -12A) LLED3 L85 E3
% -128) LLED4 85 LEn4
ER)
2o S0
x -12B) FAN 225 FANCTL
5 S5 ELeTL
BiRisenc 3 424> THERM ~ T THERN
| > HEATON
7> CHARGE
232 DEVELOP
225 TRANSF
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| P
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L_
1 22
PMBB
o—
+24VRET .| X .| .| R TR
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Fig. 2.21
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<HL-730/730Plus >

Fig. 2.22 shows the engine interface circuit.

R38 2581132
4.7 as

DICII4YK 5 R4y 18K
A

2
(x -BSC)  FAN24V

[E—— A FAN (x -08D)
D1
158355

Qs
DTC114YK
-

¢ -BS0)  FAN1BY

+24VRET

6" 1R187%%Ro8 370

WJKIBK ZKeeKlK 1K4 JTK

P3 ENGINE

100 X 5
x -04B) SW1 R9 22 1

G -@4C) COVER R17 )i 15 cover

SWL 3 &85> RESIST RIS 1T ResIST

£ ‘ x -B4C) PSENS ggg gg PSENS

| | (x -@4C> TONER TONER

31
VDo
R35 28 LDON
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o @40 LOCK Lock
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LEDL
R 33
LED2
R ] 18
R ] 38 D2
B (x -g7C) LED4 LED4
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11 i (x -18A> FAN FANCTL
T | ELCTL
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DEVELOP
TRANSF
TRANSR
04 572 VELN
DTCLIAYK 2P

= ! 333 223 e
! ! _— PMBB
L= 1

o2 +5VRET
TLLLAXK 3 B e R e R T 2 TS

JE— | g2 x18 #B
| |
L Y

a3 !
TC114xK] 3

[ |
| |
[E— A

97 1
TC114XK 3

1

1

L L re4vRET

LED4 Cx -B8C)
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Fig. 2.22
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1.3.11 Paper Feed Motor Drive Circuit
<HL-720>

The motor driver consists of a TR array. The excitation method is 2-2 phase
excitation with a bipolar drive.

#9
MTD2023
+5v PMA —211N1 ouT1—2
% PMAB 2 .
N2 OUT2i2
PMB —S5HINS  OUT3(—2
PMBB IN4  OUT4——
R60 4 8
208310 +24V
18K 24 |10 VmmAog ©
r63 . 7% gvO——5111  VmnB c44
oV +5v© 27 |Vref 3 10K ==
C/R - VsAg 35V 220UF
RsA
= ca7 7 |yee
- +5V
332 €49 | 2llvec  vss fg
104 RsB
L 424VRET
gyo————— ev 13 12
+24yRETO———— PG NC—7—
NC— o~ RS9 R58
NC—=— 0 .62 1N X2
NC——
NC
OF24VRET
Fig. 2.23

<HL-730/730Plus >

The motor driver is a TR array, The excitation method is 2-2 phase excitation with a

bipolar drive.
48
MTD2003

PMA444444€71N1 ouT! 1?

gsv PMAB ———=-IN2  OUT2I—=

R4S PMB ——S5HIN3 0UTS3[—2

4.7k PMBB ———==1IN4 0QUT4
ev© Y 4 8
R44 10 VmmA or24v
18K o——2 11 me84§@4j
o 2 lyref R2 16K v ce
o——=-
v 271 r 3 4. REVEEL
es ; +24VRET
= 15V vee
332 cs8 2l lyee
104 .
o) oV 3L
av +24VRETO———————— PG
Fig. 2.24
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1.4 Panel Sensor PCB
The following parts are on the panel sensor PCB.
* Operation Panel ....... 1Key, 4LEDs
e Connectors................ Low-voltage, high-voltage, solenoid, main motor, toner sensor,

laser, polygon motor, connector for main PCB
* Registration sensor
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15 Power Supply

The power supply uses the switching regulation system to generate the regulated DC power

(+5V and +24V), which are converted from the AC line.

— (Heater)

- - Thermal
Fuse Lightning Fuse
Surge
Absorber Heater
Circuit
Lamp
N
Feedback
Line - )
. Rectifier Oscillator
Filter
=== (Panel Sensor Circuit)
24v O 24v
Regulation
Circuit
— O s5v
5V
Regulation
Circuit
—
Fig. 2.25
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2. MECHANICS

2.1 Overview of the printing mechanism

Multi-Purpose Sheet Feeder

Manual Paper Pass

Paper Supply Unit

err Pick-up Roller

Paper Feed Roller

Papers

Drum Unit

Pitch Roller Photosensitive Drum

Transfer

Hopper Plate Roller

Fuser Unit

Registration Sensor Lever

Toner Cartridge

Polygon Mirror

Heat Roller

Roller
Cleaner Roller
Primary
Laser Scanner ~ Sensor  Supply Roller Charger
Fig. 2.26
4‘ Scanner Unit |
Registrtion Sensor
Solenoid
Registration Sensor PCB
egistration Sensor Charger
High- Primary Charger (Corona Wire)
Panel . .
. Voltage Primary Charger (Grid)
Maln Pes gén,;o ' Power Developer Roller
Supply Transfer Roller
- Paper Eject Sensor
Paper Eject Sensor PCB Thermistor
Toner
Empty
Sensor Toner Empty Sensor
PCB
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2.2 Paper Transfer
221 Paper Supply

The pick-up roller picks up one sheet of paper from the paper tray at each single
revolution and feeds it to the paper feed roller.

Papers Pick-up roller

Registration sensor lever

Hopper plate

Separation pad

Fig. 2.27

The paper is gripped between the pick-up roller and the separation pad and
separated into individual sheets.

The pick-up roller is directly connected to the sector gear, whose rotation is forcibly
stopped by the gear stopper. When the pick-up solenoid is activated, the clutch
mechanism is engaged by the solenoid ON/OFF operation and the sector gear is
driven; when it has completed one full turn its rotation is stopped again by the gear
stopper. The paper drawn out by the pick-up roller presses against the top of form
sensor lever and the paper top position (or absence of paper) is detected by sensing
the motion of the lever.

2.2.2 Paper Registration

When paper picked up from the multi-purpose paper tray (MPT) presses against the
top of form sensor actuator, the registration sensor lever is caused to turn, and the
photo sensor detects this motion. When this signal is received from the sensor, the
paper feed roller rotation is stopped temporarily by the clutch. The paper is fed to the
nip point between the paper feed roller and the pinch roller in the multi purpose
paper tray, and the skew of the paper is corrected by forcing the leading edge of the
paper against the nip point. When the paper feed roller starts to rotate again by the
operation of the clutch, the sheet of paper, the leading edge of which has been
aligned, is fed by the paper feed roller to the transfer roller.

Paper Paper feed roller
Pinch roller
Transfer roller Paper feed gear
Idle gear
Paper feed roller
Drum

Clutch mechanism (engaged/released by the solenoid assembly)
Released when the solenoid is ON and engaged when the solenoid is OFF.

Fig. 2.28
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2.2.3  Paper Eject
The completion of paper eject is detected in the following manner:

(@) When the leading edge of the paper pushes down the eject sensor actuator
located in the fixing unit, the photo sensor (photo interrupter) is opened and
detects the start of paper eject motion.

(b)  After that, when the bottom of the edge of paper has passed through the
paper eject sensor actuator, the photo sensor is closed and the completion of
paper eject motion is recognized.

Transfer roller
Fixing unit

Pressure roller

Eject sensor actuator

Eject roller

Heat roller

Eject sensor actuator

Paper

Sensor

/ﬁoltage power
supply PCB

Sensor

Fig. 2.29
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2.3 Sensors

231 Cover Sensor
Detects the top cover open and closed.

2.3.2  Toner Empty Sensor

Detects if there is toner in the toner cartridge. It also detects whether or not the drum
unit is installed. (The toner cartridge is installed in the drum unit).

Top Cover

Cover Switch

Fig. 2.30
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2.4 Drum Unit

2.4.1 Photosensitive Drum

Generates the latent electrostatic image and develops the image on the drum
surface.

2.4.2 Primary Charger

Forms a uniform charge on the drum surface.

D Corona wire
Generates an ion charge on the drum.
2) Grid

Spreads the ion charge evenly over the drum.

2.4.3 Developer Roller

Develops the latent electrostatic image on the drum surface by adding the toner.
2.4.4  Transfer Roller

Transfers the toner image to the paper from the drum surface.
245 Cleaner Roller

Removes and exhausts the toner remaining on the drum surface.
2.4.6  Eraselamp

Discharges the electrostatic latent image on the drum.
25 Print Process

251 Charging

The drum is charged to approx. +1000V by an ion charge which is generated by the
primary charger. The lon charge is generated by the corona wire, which applied to it
a DC bias from High-voltage Power Supply. The flow of ion is controlled by the grid
to be distributed evenly on the drum surface. The other end of the grid is regulated to
approx. 280V by the voltage regulator.

Passive Type Voltage

280V Regulator

Aluminum pipe —
\OT _ J Drum
ganic Photoconductor layer

+ .
1000V vy a / Grid
+ +
——F -
Voltage + +C+ |||||,
Regulator et |
\C HVPS <<
orona wire
Fig. 2.31

The primary charge uses a corona wire, but since the charging terminal of the drum
is a positive terminal , less than 1/10 of the usual quantity of ozone is generated. The
level of ozone expelled from the printer is therefore not harmful to the human body.
Applicable safety standards have been complied with.
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252 EXxposure stage

After the drum is positively charged, it is exposed to the light emitted from the laser

unit.
Drum
Laser Beam
666
Laser beam @ @ @ ;

f 9 lens

Polygon mirror .

- /f?ﬁﬁf |

Fig. 2.32

Laser detector

Laser diode

The exposed area is the part to be printed. The surface potential of the exposed area
is reduced, forming an electrostatic image to be printed.

T 1 Cycle of drum (@O Primary charging
§ @ @ @ @ @ Laser beam exposure and developing
IS
8 ] (@) (a) Unexposed area
& +1000 { — == ( ( Non image area )
S | (b) Exposed area
8 +700 4 | (Image area)
© -
:7:,') B (@) Transfer the image to paper
(®) | (4) Erase the residual potential
+400 1 N—1l
Drum +300 4
Sleeve
Time —=
Fig. 2.33
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253

Develop housing

254

Developing

Developing causes toner to be attracted to the electrostatic image on the drum so as
to transform it into a visible image.

The Developer Consists of non-magnetic toner. The developer roller, made of
conductive rubber and the supply roller, made of conductive sponge, rotate on each
other. The toner is charged and carried from the supply roller to the developer roller.
Thus, the toner is carried on the developer roller and conveyed to the drum with its
thickness controlled by the blade. The toner is nipped between the developer roller
and the drum and developed on the drum latent image. The Electrostatic
field between the drum and the developer roller, which is DC-biased from
the High-voltage power supply, makes an electrostatic potential which
attracts toner particles from the developer roller to the drum.

Transfer roller ‘ (a) Transfer process [ON]

Toner

Auger

Supply roller

Developer roller

DC-bias

Cleaner roller

Fig. 2.34
Transfer

(a) Transfer process
After the drum has been charged and exposed, and has received a
developed image, the toner formed image is transferred onto the paper by
applying a negative charge from the back of the paper. The negative charge to
the paper causes the positively charged toner to leave the drum, and adhere to
the paper. As a result, the image is visible on the paper.

(b) Cleaning process of transfer roller
If the toner is not transferred onto the paper perfectly, itis possible that
toner will adhere to the charge transfer roller. The transfer voltage changes to a
positive voltage during non transferring process time. Therefore, the transfer roller is
cleaned by returning the positively charged toner on the transfer roller back
onto the photo-conductive drum.
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255 Drum Cleaning Stage

In the image transfer stage, not all the toner on the photosensitive drum is
transferred onto the paper but some remains on the drum. In the drum cleaning
stage, the drum surface is cleaned by the cleaning roller, so that residual toner on
the drum surface is removed and collected on the cleaning roller itself. The residual
toner on the cleaning roller will be discharged back to the drum when the printer is
first starting or or during non-printing. The toner is collected by the developing roller
and reused (for further developing).

2.5.6  Erasing Stage

Before the cleaning stage, the drum surface is exposed to the light emitted from the
erase lamp. (LED lamp) This stage prepares the drum by decreasing its
surface voltage uniformlyready to receive a uniform charge in the primary charging
stage.
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CHAPTER Il DISASSEMBLY AND REASSEMBLY

1. SAFETY PRECAUTIONS

To prevent the creation of secondary problems by mishandling, be careful to followthe

@)

&)
®)

4

©)

(6)

(@)

®)

©)

precautions below during maintenance work.

Always turn off the power switch and unplug the power cord from the power outlet
before accessing any parts inside the printer.

Be careful not to lose screws, washers, or other parts removed during servicing.

Be sure to apply grease to the gears and applicable positions as specified in this
chapter.

When using soldering irons or other heat-generating tools, take care not to damage the
wiring, PCBs, and covers.

Before handling the PCBs, touch a metal portion of the equipment to discharge any
static electricity charge in your body, or else electronic parts or components may be
damaged.

When transporting PCBs, be sure to wrap them in conductive sheet to prevent static
damage.

Be sure to replace self-tapping screws correctly, if removed during servicing. Unless
otherwise specified, tighten screws to the following torque values.

TAPTITE, BIND or CUP B
M3 : 6kgf » cm
M4 : 9kgf » cm
TAPTITE, BIND S
M3 : 9kgf » cm
SCREW
M3 : 7kgf  cm
M4 : 10kgf » cm

When connecting or disconnecting cable connectors, hold the connector bodies, not the
cables. If the connector has a lock, release the connector lock first then disconnect the
cable.

After a repair, do not only check the repaired portion but also check the connectors and
that other related portions are functioning properly before doing operation checks.
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3. DISASSEMBLING PROCEDURE

3.1 Drum Unit
(1) Open the top cover.

(2) Lift out the drum unit.

Top cover \ %/

Drum unit

Fig. 3.1

3.2 Top Cover
(1) Open the top cover to the first lock position.

(2) Prise up the top cover link and free it from the dowel on the top cover to release it
inward.

(38) Press the link downward. b
owel on top cover

Top cover

Top cover link

Fig. 3.2
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(4) Open the top cover further and release the catches on the both sides of the printer by
sliding the top cover backwards.

Top cover

3.3 Multi-purpose Paper Tray Assembly

(1) Pullthe left rib outwards from the MP tray and pull out the MP tray. It is not necessary to
release the right rib.

Left side

Ground leaf spring

Grease: FLOIL GE-676

(or FLOIL GE-334C) Motor heat sink

6.2MM

Fig. 3.4

NOTE: When reassembling, remove the old grease from the Motor heat sink and apply a
suitable amount of new grease (2 rice-grain size) between the heat sink of the motor
and the ground leaf spring.
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3.4 Fixing Unit
(1) Remove the screw securing the fixing unit.

(2) Lifting up the fixing unit, disconnect the two heater harnesses and disconnect the
thermistor cable from the connector on the EL PCB.

Fixing unit

Heater harness (Brown)

Heater harness
(Blue)

Thermistor harness (White)

Fig. 3.5

3.5 Scanner Unit
(1) Remove the three screws.
(2) Lift the scanner unit to obtain access to the panel sensor PCB.
(3) Disconnect the three scanner unit connectors from the panel sensor PCB.

(4) Remove the screw and disassemble the Toner sensor PCB from the Scanner unit.

? Mirror

Toner sensor PCB ? ( & ?

Connectors (P1, P2, P3)

Panel sensor PCB

Fig. 3.6

NOTE: Never touch the inside of the scanner unit or the mirror when disassembling or
reassembling. If there is any dirt or dust on the mirror, blow it off.
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3.6 Main PCB Assy
(1) Remove three screws securing the main PCB holder to the back of the printer.

(2) Grasp the hooks at the left and right ends of the PCB holder and draw out the main PCB
assy.

Main PCB assy

Hook

Screws
Hook

Fig. 3.7
3.7 Base Plate Assy

NOTE Prior to turning the printer upside-down, the drum unit should be removed from the
printer.

(1) Turn the printer upside down.
(2) Remove the four M4 and four M3 tapping screws.

(3) Lift out the base plate assy and remove the grounding screw.

M3 Screws
(S tight)

M4 Screws
(B tight)

M3 Screws
(S tiaht)

M4 Screws
(B tight)

/‘ Grounding wire
(‘ﬁ: A\

Washer

Grounding screw

Base plate assy
\ Rubber foot

Fig. 3.8
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3.8 Panel sensor PCB Assy

(1) Remove the screw securing the panel sensor PCB assy. Slide the part A from
under the main shield and lift the PCB assembly upwards.

(2) Disconnect the seven connectors from the PCB (The three connectors P!, P2 and P3
have already been disconnected when disassembling the scanner unit. See page, llI-
5).

Panel sensor PCB assy %

Main Shield

olenoid harness (P6)

S\
N‘\ HV flat cable (P7)
\ LV harness (P4)

Main (feed) motor harness (P5)

Fig. 3.9

NOTE1:When reassembling, the connectors must be inserted fully into the PCB and the
PCB must not be lifted up by the harnesses.
NOTEZ2: The connectors should be inserted by matching the housing color and the number of
pins.
3.9 Low-Voltage Power Supply PCB Assy
(1) Remove the screw securing the low-voltage power supply PCB assy and lift the PCB.
(2) Disconnect the two connectors from the component side of the PCB.

Low-voltage power supply
PCB assy

Heater harness (CN1)

LV harness (CN101)
Fig. 3.10
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3.10 High-voltage Power Supply PCB Assy
(1) Remove the screw securing the high-voltage power supply PCB assy and lift the PCB.

(2) Disconnect the four connectors from the PCB.

Insulation sheet

High-voltage power supply PCB assy

Drum ground PCB

Fan motor harness (P2) 7\7_
~ Density volume

HV Flat cable (P1)
Density dial

Fig. 3.11

NOTE: When reassembling, the density volume adjuster knob must be fitted into the cutout
side of the density dial.

3.11 Fan Motor

(1) Disconnect the connector from the high-voltage power supply PCB. ( It should have
been disconnected already, see above)

(2) Lift out the fan motor assy.
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3.12 Drive Unit

(1) Remove the four screws securing the drive unit.

Drive unit
Fig. 3.13

3.13 Main Motor Assy and Motor Heat Sink
(1) Remove the two screws securing the main motor assy.

(2) Remove the two screws securing the motor heat sink.
Motor heat sink

Main motor assy
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3.14  Gears and Solenoid
(1) Apply grease the points shown below.

Grease: MOLYKOTE EM-30L TKC-0
MOLYKOTE EM-D110

Apply grease to these points
after assembling (EM-D110)

Gear 20/94 Gear 40/Inside cog 54

S A Gear 45 arm assy
Clutch release Gear for 20

lever

Connection gear 30
Clutch holder

spring

Solenoid Gear 14/47

~

. Lever return
Paper pick-up

Ca .
© sprin
solenoid lever 9 9

N
' A W > Grease (EM-30L)
O — 7

Y
(@S

it

NOTE: Apply EM-30L to the small gears (2 pcs.) inside the "Gear 45 arm assy".

Fig. 3.15

CHAPTER Il -10



3.15 Tray Extension

(1) Putthe tray extension assembly down towards the front of the printer, and pull the
bottom of both side legs outwards to release it.

Tray extension

Manual paper tray

Multi-purpose
paper tray assy

3.16 Paper Eject Tray Assy
(1) Open the paper eject tray.

(2) Press both sides of the hinges of the paper eject tray inwards to release it from the
holes in the top cover.

(3) Press the tray extension inwards as shown by the arrows and remove it.
NN Top cover

4

r—

\ Paper eject tray assy

X\ 7 Tray extension
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PACKING

4.

No Return form

Carton, SF assy

Fig. 3.18
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CHAPTER IV TROUBLESHOOTING

1.

11

INTRODUCTION

Initial Check

(1) Operating environment

Check if :

1) The source voltage stays within £10% from the rating voltage shown on the rating plate.

2) The printer is installed on a solid, level surface.

3) The room temperature is maintained between 10°C and 32.5°C. The relative humidity is
maintained between 20% and 80%.

4) The printer is not exposed to ammonia fumes or other harmful gases.

5) The printer is not located in a hot or humid area (such as near water or a humidifier)

6) The printer is not exposed to direct sunlight.

7) The room is well-ventilated

(2) Printer paper

Check if :

1) Arecommended type of print paper is being used (if the paper is too thick or too thin, or
tends to curl, paper jams or paper feed problems may occur, or prints may be blurred).

2) The print paper is damp. [If so, use fresh paper, and check whether the print quality
improves or not.]

(3) Consumables

Check if :

1) The toner LED is not lit on the display when a toner cartridge is installed in the printer. [If
the above LED is lit, replace the toner cartridge with a new one. If blank areas occur on
printouts, take out the complete toner and drum cartridge assembly and slowly rock it to
distribute the toner evenly.]

(4) Others

Condensation:

When the printer is moved from a cold room into a warm room in cold weather,
condensation may occur inside the printer, causing various problems as below:

1) Condensation on optical surfaces such as the scanning mirror, lenses, the reflection
mirror and the protection glass may cause the print image to be light.

2) If the photosensitive drum is cold, the electrical resistance of the
photosensitive layer is higher, making it impossible to obtain the correct contrast
during printing.

3) Condensation on the corona unit may cause corona charge leakage.

4) Condensation on the hopper gate and separation pad may cause paper feed problems.

If condensation has occurred, leave the printer in the warm room for at least two hours
to allow the condensation to clear. If necessary, wipe the effected units or parts with a
dry cloth.
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1.2

If the process cartridge is unsealed soon after being moved from a cold room to a warm
room, condensation may occur inside the cartridge, which may cause an incorrect
image. Instruct the user to allow the cartridge to come to room temperature
before unsealing it. This will take one to two hours.

Basic Procedure

If a malfunction occurs or an incorrect printout is produced, make an initial check, then
follow the basic procedure below:

(1) Check the error lamps according to the procedure of the inspection mode described
later in this section. If no error lamp is lit, see Section 4 for troubleshooting.

(2) If any incorrect image output is found, follow the image defect description in this section
to correctly identify the fault.
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2.2

Troubleshooting Image Defects

The following procedures are to be followed in the event of specific image defects.

See subsection 2.3 for information about the location of the high-voltage contacts and

grounding contacts.

-1 Light

LP

Possible cause | Step Check Result Remedy HV.GND
contacts
(Fig.4-5)
Density dial 1 Is the density dial in the centre No Set it to the centre
(click) position? detect position.
Toner sensing 2 Can printing be started with the Yes Toner sensor failure.
failure drum unit removed? Check if the toner
(printer failure) sensor needs
cleaning and check
the toner sensor
connection.
Toner sensing 3 Is the problem solved when 4 or Yes The wiper of the toner
failure 5 pages are printed after the cartridge is defective.
(toner cartridge toner cartridge is replaced with Replace the toner
failurs) a full one? cartridge.
Drum 4 Do all the contacts (HV, GND) No Clean contact
connection connect with the electrodes electrodes both in the
failure when the drum unit is installed? printer body and on
the drum unit.
Transfer 5 Is there continuity between the Yes Remove the transfer
electrode transfer roller shaft and the roller and clean the
contact failure transfer electrode on the contact electrode.
external drum unit? Clean the external
electrode.
Transfer failure 6 Is the problem solved when the Yes Replace the drum
transfer roller is replaced? unit.
High-voltage 7 Check the harness connection No If the connection is
power supply between the high-voltage normal, replace the
PCB failure power supply PCB and the high-voltage power
panel sensor PCB. supply PCB.
Driver PCB or 8 Perform the same check as No Replace the panel
main PCB failure step 7 above and also between sensor PCB or the
the panel sensor PCB and the main PCB.
main PCB.
Scanner unit 9 Is the problem solved by Yes Replace the scanner

failure

replacing the scanner unit?

unit.
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-2 Dark

LP

Possible cause | Step Check Result Remedy HV.GND
contacts
(Fig.4-5)
Density dial Is the density dial at the centre No Set it to the centre
(click) position? click position or a
reasonably close
position.
Corona failure Is the corona wire dirty? Yes | Clean the corona wire
(dirty wire) by using the wire
cleaner.
Corona failure Are the corona electrode Yes Clean the electrodes.
(contact failure) connections between the
printer body and drum unit
dirty?
Drum unit failure 4 Is the problem solved when the Yes Replace the drum
drum unit is replaced? unit with a new one.
H.V. power Are there any disconnected No Replace the H.V.
supply PCB connectors? power supply.
Main PCB Are there any disconnected No Replace the main
connectors? PCB.
Panel sensor Are there any disconnected No Replace the panel

PCB

connectors?

sensor PCB.
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Completely blank

Possible cause | Step Check Result Remedy HV.GND
contacts
(Fig.4-5)
Developing bias 1 Are the developing bias Yes | Clean the both sides
contact failure contacts between the printer of the electrodes.
body and drum unit dirty?
Drum unit 2 Are the drum shaft and drum Yes Clean the shaft and
electrode in the printer body the electrode.
connected correctly? No Check the connection
between the shaft and
the electrode.
Drum unit failure 3 Is the problem solved after the Yes Replace the drum
drum unit is replaced? unit.
Scanner harness 4 Is the scanner harness No Reconnect the
connection failure connected securely? connector properly.
Is there any play in the
connection?
Main/Panel 5 Are printing signals being input Yes Replace the main
sensor PCB to the scanner? PCB or the panel
connection failure Is the problem solved after the sensor PCB.
main PCB or the panel sensor
PCB are replaced?
Scanner unit 6 Scanner interlock lever Yes Replace the scanner
failure damaged. unit.
Scanner mirror is broken or No Replace the H.V.

loose.

power supply.
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All black

Possible cause | Step Check Result Remedy HV.GND
contacts
(Fig.4-5)
Corona failure 1 Is the corona wire in the drum Yes Replace the drum
unit broken? unit.
2 Are the electric terminal springs Yes Clean the terminals in
in the printer body and the the printer and the
electrode on the bottom face of electrode on the
the drum unit dirty? drum.
Harness 3 Is the scanner unit connected No Check the harness
connection to the panel sensor PCB connection between
correctly? the scanner unit and
the panel sensor
PCB.
H.V. power 4 Is the problem solved after the Yes Replace the H.V.
supply PCB H.V. power supply PCB power supply PCB.
replaced?
Panel sensor 5 Is the problem solved after the Yes Replace the panel
PCB panel sensor PCB is replaced? sensor PCB.
Main PCB 6 Is the problem solved after the Yes Replace the main
main PCB is replaced? PCB.
I-5 Dirt on back
T
&4/{\/
Possible cause | Step Check Result Remedy
Fixing unit 1 Is the pressure roller dirty? Yes | Clean the pressure roller.
Is any other area in the printer (See the following note.)
dirty?
Dirt in the drum 2 Is the paper feed system in the Yes Clean the paper feed system in
unit drum unit soiled with toner?. the drum unit.
Ditto 3 Is the transfer roller dirty? Yes Replace the drum unit
Is the problem solved after the
drum unit replaced?
No Replace the H.V. power supply
PCB.
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Note:

Cleaning the pressure roller

(1) Set three or more sheets of paper in the MP sheet feeder.

(2) Open the top cover.

(3) Turn on the power switch while holding down the switch on the control panel.

(4) Release the panel switch when the Drum lamp comes on.

(5) Close the top cover.

(6) Hold down the panel switch until the Ready lamp is on, and then release the
switch.

(7) Print three patterns; grid, zip and solid black.

(8) Turn off the power switch with the top cover closed.

(9) Set printed solid black paper in the manual feed slot with the solid black side
upwards.

(20) Turn on the power switch while holding down the switch on the control panel.

(11) Release the panel switch when the Drum lamp is on.

(12) Press the panel switch again and release it immediately.

(13) Print a page of test pattern while cleaning the pressure roller.

-6 Black vertical streaks

Black and blurred vertical stripes

|

P

s MIM».A\N

Possible cause | Step Check Result Remedy HV.GND
contacts
(Fig.4-5)
Corona failure 1 Is the corona wire dirty? Yes Clean the corona wire
with the wire cleaner.
Corona failure 2 Is the vertical block streak Yes Return the wire
about 10mm wide? cleaner to its home
Is the corona wire cleaner out of position.
its home position?
Dirt in the paper 3 Is the paper tray or feed system Yes Clean the toner off.
feed system on the drum unit soiled with
toner?
Scratch on the 4 Is the drum surface scratched? Yes Replace the drum
drum unit.
Cleaning failure 5 Is the drum surface dirty with Yes Replace the drum
toner in streaks? unit.
Scratch on the 6 Is the surface of the heater Yes Replace the fixing

heater roller

roller scratched?

unit.

Note:

area of the image and black vertical streaks will appear on the paper.
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I-7 Black and blurred horizontal stripes

b AP
SOOTE Y
Possible cause | Step Check Result Remedy
Scratch on the 1 Are the horizontal stripes at Yes Replace the drum unit.
drum 94mm (OPC drum) intervals?
Toner stuck on 2 Are the horizontal stripes at Yes Print several sheet and see
the developer 25mm (developer roller) what happens.
roller intervals? The problem may disappear
after a while. If not, replace the
drum unit.
Scratch on the 3 Are the horizontal streaks at Yes Replace the fixing unit.
fixing roller 50mm (heat roller) intervals?
-8 Black vertical streaks (in a gray background)
Possible cause | Step Check Result Remedy
Translucent 1 Are there any stains? Yes Clean the scanner window.

stain on the
scanner window

If this is not effective, replace
the scanner unit.

Note:
6.

-9 White vertical streaks

When the same problem occurs after cleaning as above, follow the procedure in |-

Possible cause | Step Check Result Remedy
Scanner window 1 Is the scanner window dirty? Yes Clean the scanner window with
dirty a dry tissue.
Transfer failure 2 Is the transfer roller scratched? Yes Replace the drum unit.
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[-10

Faulty registration

Possible cause | Step Check Result Remedy

Excessive paper 1 Is the paper loaded in the paper Yes Instruct the user to keep paper

loaded feeder more than 22mm deep? loads below 22mm in depth.

Print paper 2 Is the specified weight of the No Instruct the user to use the
recommended paper being recommended types of paper.
used?

Ditto 3 Is the first printing position Yes | Adjustthe Y offset by using the
within £1mm of the tolerance utility software supplied.
specified?

Paper resist 4 Is the position of the paper No Reposition the sensor to the

sensor position resist sensor normal? correct position.

incorrect

-11 Poor fixing
Possible cause | Step Check Result Remedy

Printing paper 1 Is thick paper of more than 36lb | Yes Instruct the user to use paper of
weight in use? the recommended weight and

thickness.

Media type 2 Is the media type setting in the No Select the correct media type in

setting printer driver correct? the printer driver.

Toner sensing 3 Is the problem solved by Yes Toner is empty.

failure replacing the drum unit or the The toner sensing is defective,
toner cartridge? clean the toner sensor.

(When printing is faint.) If the wiper in the toner
cartridge is broken, replace the
toner cartridge with a new one.

Thermistor 4 Is the thermistor fitted No Fit the thermistor correctly.

failure correctly?

Low-voltage 5 Is the problem solved by Yes Replace the low-voltage power

power supply replacing the low-voltage power supply PCB.

PCB failure supply PCB?
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Image distortion

LP

Possible cause | Step Check Result Remedy

Scanner 1 Is the scanner unit secured to Yes | Secure the unit correctly and
the frame incorrectly? tighten the screws.

Is there any play?

Scanner LD 2 Is the laser diode or the laser Yes Replace the scanner unit.

emission failure scanner motor defective?

Scanner motor

rotation failure

Scanner 3 Is the scanner harness Yes Connect the harness correctly.

connection connected incorrectly?

failure Is it coming loose?

1-13 Faint print
Possible cause | Step Check Result Remedy

Printer not level 1 Is the printer placed No Place the printer on a flat
horizontally? surface.

Drum unit 2 Does the problem happened Yes Remove and shake the drum
immediately after replacing the unit horizontally carefully.
drum unit with a new one?

Scanner window 3 Is the window of the laser Yes | Clean the scanner window with

dirty scanner dirty? a dry tissue.

Scanner unit 4 Is the problem solved by Yes Replace the scanner unit.

failure replacing the scanner unit?
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I-14

White spots

Possible cause | Step Check Result Remedy

Toner cartridge 1 Is the toner in the toner Yes Shake the drum unit

cartridge almost empty? horizontally. Replace the toner
cartridge with a new one.
No Replace the drum unit.

Print paper 2 Is the problem solved after Yes Recommend the user to
change to fresh paper of the change the paper.
correct specification? (Damp (wet) paper mayhave

been used.)

Environment 3 Check if the problem still Yes Replace the drum unit.
appears after the printer has Advise the user of the specified
warmed up. print environment.

I-15 Black spots
Possible cause | Step Check Result Remedy

Drum unit 1 Are the spots at 94mm Yes If toner remains stuck to the
intervals? drum surface, wipe it off gently
The problem is not solved after with a cotton swab.
printing a few pages. Replace the drum unit if the

OPC drum is scratched or
deteriorated (exposed).
(Refer to the following note.)

Fixing unit 2 Are the spots at 50mm Yes Check and clean the heat roller
intervals? with a cloth dampened with
The problem is not solved after alcohol.
printing a few pages. Replace the fixing unit.

Note: Clean the drum unit as follows:
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(1) Place the printing samples in front of the process unit, and find the exact
portion of the image defect.

o o

- t

Position of smudge on 0
the drum

!

94mm interval

Fig. 4.2
(2) Turn the drum gear by hand while looking at the surface of the OPC drum.

\
e =

Fig. 4.3

(3) Wipe the surface of the photosensitive drum with a cotton swab until the
dust or paper powder on the drum surface comes off.

2, %
A
a / 7/

\\\\\\\

s\

Cleaning roller
Toner cartridge

Photo sensitive drum

Fig. 4.4

Caution: Do not wipe the surface of the photosensitive drum with something sharp.
(ball-point pen etc.)

Use cleaning liquid which is a mixture of 50% ethyl alcohol and 50% pure
(demineralised)water.
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I-16 Black bank

P

Possible cause | Step Check Result Remedy
Drum unit 1 Is the wire cleaner positioned at No Return the wire cleaner to its
its home position? home position.
Yes Replace the drum unit.

I-17 Gray background

LP

Possible cause | Step Check Result Remedy

Density dial 1 Is the problem corrected by Yes | Adjust the dial to the most
adjusting the density dial? suitable position.

Print paper 2 Does the paper being used No Recommend to change the
meet the paper specification paper to a specified type of the
(weight, etc.). paper.

Yes Recommend the user to
change to a fresh pack of
paper.

Drum unit 3 Is the problem solved after No Replace the H.V. power supply.
replacing the drum unit?

Yes Replace the drum unit.

Note: The following cases raise the possibility of this problem.

1. The drum unit is at the end of its life.
2. There is excessive dust or paper powder.
3. A large number of sheets of paper narrower than A4 have been printed.
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Hollow print

LP

Possible cause | Step Check Result Remedy
Print paper 1 Is thick paper of more than 42lb | Yes Recommend to use the
being used or paper with an specified type of paper.
extremely rough surface?
No Refer to and compare with I-14.
1-19 Downward fogging of solid black
Possible cause | Step Check Result Remedy
Drum unit 1 Is the problem solved after Yes Replace the drum unit.

replacing the drum unit?
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2.3 Location of High-voltage Contacts and Grounding Contacts

Grounding contacts High-voltage contacts

@ Groundina wire
® Drum shaft ® For transfer

roller
i
N ’\ Drum unit

\ l

N @ For cleaning

== \ roller @ For development
Wire cleaner roller
® For grid ® For corona wire
Fig. 4.5

For development
roller

| ___— For corona wire

“i | oo | LB rg—ky
/ / \3\ For cleaning roller
id

For gri
For transfer roller
. L
Grounding wire III I I F .
For drum i or corona wire
1
For drum

For cleamng For development

roller roller
For transfer For grid
roller

Fig. 4.6
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2.4 Location of Feed Roller Shaft and Grounding Contacts

\x " Feed shaft roller
Sy N

For feed roller

Fig. 4.7
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3. TROUBLESHOOTING MALFUNCTIONS

Always turn off the power switch and unplug the power cord from the power outlet before
accessing any parts inside the printer.
If you are analyzing malfunctions with the plug inserted into the outlet, such as
checking the supply voltage, special caution should be exercised even if the power
switch is OFF because it is a single pole switch. Touching the power supply PCB may
cause an electric shock.

When carrying out the countermeasures for malfunctions described in this section, make
sure to check connectors for contact failure before measuring the voltage on the specified
connector pins.

M-1 No AC power supplied
Possible cause | Step Check Result Remedy
Supply voltage 1 Is the correct voltage present at the No Inform the user that the
power outlet? correct voltage is not
supplied at the
poweroutlet.
Power plug 2 Is the power cord securely plugged No Plug the power cord
into the outlet? securely into the outlet.
Fuse (F1) 3 Is the fuse blown? Yes If the fuse blows again
immediately after
replacing it, replace
the low-voltage power
supply PCB. Check if
there is a short circuit
somewhere in the AC
power supply line.
Wiring 4 Unplug the power supply plug. Yes Replace the AC power

Is there a broken wire between the
AC input connector of the low-
voltage power supply and the power

plug?

cord.
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M-2

No DC power supplied

Possible cause | Step Check Result Remedy
AC power 1 Is AC power supplied between No Follow the same
supply connectors CN1-L and CN1-N when check procedure of M-

the power plug is plugged into the
outlet?

1 “No AC power
supplied”.

Wiring, DC load 2 Turn the power switch OFF and Yes | Turn the power switch
disconnect the P4 connector (panel OFF, connect the
sensor PCB). connector
Measure the voltages between the disconnected, and turn
terminals. the power switch ON
Do the measured voltage satisfy the again.
prescribed value in the table below? If the protector circuit

is activated, check the
PCB |+ lead pin | - lead pin Voltage connector, the wiring
Panel: P4-1 P4-4 Approx. 24 V from the connector,
sensor and the DC load.
P4-2 P4-3 Approx. 5V

Power supply 3 No Replace the power

input unit supply input unit after

unplugging the
power cord from the
power outlet .

M-3 Main motor does not

Possible cause | Step Check Result Remedy

Connector 1 Is the connection of connector P5 to No Reconnect the

failure the panel sensor PCB correct? connector.

Main motor 2 Disconnect connector P5 from the No Replace the Main

(M1) panel sensor PCB. motor.

Measure the resistance between
the connector pins of the main
motor by using a circuit tester.
Panel sensor Do the measured resistance satisfy Yes Replace the panel

circuit

the prescribed value in the table
below?

P5-1 and P5-3
P5-4 and P5-6

Approx. 9 Q

Approx. 9 Q

sensor PCB.
Replace the Main
PCB.
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M-4 No paper pickup feed
Possible cause | Step Check Result Remedy
Connector 1 Is the contact of connector P6 to the No Reconnect the
failure panel sensor PCB good? connector.
Panel sensor 2 Set paper in the manual paper tray No Replace the panel
circuit and press the test print button on the sensor PCB.

operation panel.

Paper pick-up Does the voltage between pins 1 Yes Replace the paper

clutch solenoid

(SOLENOID) and 2 (GND) of the P6

pick-up solenoid.

(SL501) connector on the panel sensor PCB

change from approx. 24 VDC to 0V

within the specified time?

M-5 Insufficient output from high-voltage power supply unit

Possible cause | Step Check Result Remedy
High-voltage 1 Do any of the terminals on the high- Yes Clean the high-voltage
contact voltage contacts have dirt marks or contact.

contact burns?
High-voltage 2 Check the connection of the harness Yes Replace the high-
power supply between the high-voltage power voltage power supply
failure supply and the driver PCB is OK? PCB.

No Reconnect the
harness between the
high-voltage power
supply and the driver
PCB.

M-6 Fixing heater temperature incorrect
Possible cause | Step Check Result Remedy
Poor thermistor 1 Are the connectors on the erase No Connect the
harness contact lamp PCB and the high-voltage connectors securely.
power supply PCB secured
correctly?
Blown thermal 2 Remove the fixing unit and measure Yes Replace the fixing unit
fuse the resistance between the input after unplugging the
connectors. power cord from the
Is it open circuit? power outlet .
Halogen heater 3 Remove the fixing unit and measure | Yes | Replace the halogen
lamp failure the resistance of the fixing unit lamp. heater lamp.
Is it open circuit?
Thermistor 4 Is the thermistor installed properly? Yes Replace the fixing unit
failure after unplugging the
power cord from the
power outlet .
No Reinstall the thermistor

correctly.
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M-7 BD failure
Possible cause | Step Check Result Remedy
Harness 1 Is connector P2 on the panel sensor No Connect it securely.
connection PCB connected correct?
failure
M-8 Scanner failure
Possible cause | Step Check Result Remedy
Harness 1 Is the scanner motor connector and No Connect the
connection connector P3 on the panel sensor connectors securely.
failure PCB connected correct?
Power supply 2 Does the voltage between pins 1 No Check if +24 VDC is
input (+24 VDC) and 2 (GND) of supplied between pins
connector P3 on the panel sensor 1(+24 VDC) and 3
PCB measure 24 VDC? (GND) of connector P4
on the panel sensor
PCB.
If not, check the power
supply input.
Yes Replace the scanner

unit.
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F-1 Double feeding
Possible cause | Step Check Result Remedy
Paper 1 Is paper of a recommended type No Instruct the user to use
used? the recommended
types of paper.
Separation pad 2 Is the surface of the separation pad Yes Replace the MP paper
worn? tray.
F-2 Wrinkles
Possible cause | Step Check Result Remedy
Paper 1 Is paper of a recommended type No Instruct the user to use
used? the recommended
types of paper.
2 Is the wrinkle problem solved if new Yes | Instruct the user how
paper is used? to store paper so that it
does not absorb
moisture.
Fixing unit 3 Is the entrance guide dirty? Yes Clean the entrance
entrance guide guide.
Fixing unit 4 Is the pressure roller dirty? Yes | Clean the pressure
roller.
Replace the fixing unit.
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4.1

INSPECTION MODE

Incorporated Inspection Modes

The printer incorporates the inspection modes such as the factory inspection mode and the
test print mode. The inspection mode varies with the model of the printer.

HL-720: Factory inspection mode and Continuous test print mode
HL-730/730Plus: Factory inspection mode, Continuous grid pattern print mode, 3
patterns print mode and NV-RAM value dump mode.

The operation of the inspection mode is as follows.
(1) Turn off the power of the printer.

(2) With the top cover open, turn on the power while holding down the button of the
operation panel.

When entering this setting, DRUM LED is ON. While holding down the button, LEDs go
ON in the order of DRUM -> ALARM -> READY -> DATA -> DRUM. If you release the
button, a mode is selected. The mode selected is indicated by the LED which is ON
when you release the button. The inspection modes are assigned to the respective
LEDs as shown below.

HL-720:
LED Type of inspection
DRUM Factory inspection mode
ALARM Continuous test print mode
READY Not defined
DATA Not defined

HL-730/730Plus:

LED Type of inspection
DRUM Factory inspection mode
ALARM Continuous grid pattern print

mode
READY 3 patterns print mode (black,
grid and horizontal lines)
DATA NV-RAM value dump mode

Details of the factory inspection mode are as follows.

This mode is used to check if the sensors in the printer function correctly. On the process of
this inspection, LEDs and buttons are also checked. On entering this mode, the LEDs show
the status of respective sensors as follows.
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[ ] DRUM  |«— Ppaper eject sensor
[] ALARM |«— Registration sensor

READY -— Cover sensor

(PAPER)
|:| DATA ~<+— Toner sensor
(TONER)
O <— Switch
Paper eject ON (Paper is detected.) DRUM LED ON
sensor OFF (No paper is detected.) DRUM LED OFF
Registration | ON (Paper is detected.) ALARM LED ON
sensor OFF (No paper is detected.) ALARM LED OFF
Cover sensor | ON (The top cover is closed.) READY LED OFF
OFF (The top cover is open.) READY LED ON
Toner sensor | ON (The toner cartridge is installed.) | DATA LED OFF
OFF (No toner cartridge is installed.) [ DATA LED ON

The procedure for the factory inspection mode is as follows.

(1) Open the top cover and remove the drum unit.

(2) Turn on the power of the printer while holding down the button. The DRUM LED comes
ON.

(3) Release the button and immediately lightly press the button again.

(4) Check if DRUM (paper eject sensor) and ALARM (registration sensor) LEDs go OFF
after all the LEDs go ON.

If the paper eject sensor is ON at this point and the DRUM LED goes ON (error).
If the registration sensor is ON at this point and the ALARM LED goes ON (error).

(5) Install the drum unit.
Check that the DATA LED goes OFF.

(6) Lightly touch the registration sensor actuator.
Check that the ALARM LED comes ON.

(7) Close the top cover.
Check that the READY LED goes OFF.

(8) Press the button.

(9) If all the sensors are correct, the printer goes back to the READY status. If any error is
detected, the corresponding LED stays ON.
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4.2 Error codes

In the event of a printer failure, error codes will be indicated as shown below. All the LEDs
and the specific LEDs are turned ON alternately. The specific combination of ON LEDs
indicates the type of error.

Type of error DATA | READY | ALARM
Fuser malfunction
Laser BD malfunction )
Scanner Malfunction Ov
ROM Error
D-RAM Error
Service A *
Service B *
Service C *
Service D *
Service EO *
Service E1 *
Service P *
NV-RAM Error

)
Py

Ol O] [O| |O] (O] O] |Ole
<

O|0|0|0O
O[O

O[|O|0|0O|0|0O
O[O

O
O

* Note these errors appear in HL-730 only.
Refer to the further description of these errors as follows;

» Service A: Address Error

e Service B: Bus Error

e Service C: lllegal Instruction

e Service D: Zero Divide

e Service EO: Unimplemented Instruction
e Service E1: Unimplemented Instruction
e Service P: Privilege Violation

LED error indications

Fuser Malfunction

[ ] DRuUM A S A S A S A
[] ALARM w O % O
------- »-
READY w O % O
(PAPER)
[ ] DATA w O w0
(TONER)
Alapse of time
O O : OFF 3¢ : ON
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Appendix 1. Connection Diagram, HL-720

AC INPUT

MB -215/235

CDCC I/F

CN101

&|rﬁﬁ

P1

MAIN MOTOR

ENGINE I/F P3 @

q /

DRUM GROUND PCB

FAN

ERASE LAMP

THERMISTOR

HEATER

[PANEL SENSOR PCB]| P8 | | P5
| PS\ I:I:I:I REGIST
Toner [[[] — P1
SCANNER MOTOR |« pa
LASER < P2 P7
SOLENOID
P6
TR CLN GRID ||DEV /
d O
‘ aly LeDsY
- O
O
P2  P3 EJECT P1
LI ] e
O
)
COVER SW

Connection Diagram
NAME HL-720




Appendix 2. Connection Diagram, HL-730/730Plus

A

ERASE LAMP

|

THERMISTOR

HEATER

AC INPUT SERIAL I/F
MB -110/115 RS-100M
vy CDCC IfF I
—— | |
P2 P1
EXRAM P4
x10 ‘
] LVPS -
B CN101
POWER -~ MAIN PCB MAIN MOTOR
< SWITCH l___|
ENGINE I/F P3 @
[PANEL SENSOR PCB]| P8 | | P5
| PS\ I:III REGIST
TONER |:|:|:| - P1
SCANNER MOTOR |
LASER - p p7
SOLENOID
P6
TR CLN GRID DEV /
1 o
DRUM GROUND PCB | P4E| [HvPs] LEDL
N @)
©)

EJECT

G, (] D i e
COVER SW

NAME

Connection Diagram
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Appendix 3. a. Main PCB Circuit Diagram (1/2), HL-720
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Appendix 3. b. Main PCB Circuit Diagram (2/2), HL-720
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Appendix 4. Main PCB Circuit Diagram (1/2), HL-730/730Plus
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Appendix 5. Main PCB Circuit
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Diagram (2/2), HL-730/730Plus
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Appendix 6. Panel/Sensor PCB
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Circuit Diagram, HL-720/730/730Plus
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Appendix 7. Low-Voltage Power Supply PCB Circuit Diagram (110 -120V), HL-720/ 730/730Plus
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Appendix 8. Low-Voltage Power Supply PCB Circuit Diagram (220 -240V), HL-720/ 730/730Plus
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Appendix 9. High-Voltage Power Supply PCB Circuit Diagram, HL-720/ 730/730Plus
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PREFACE

This service manual contains basic information required for after-sales service of the laser printer
(here-after referred to as "this machine" or "the printer"). This information is vital to the service technical
in maintaining the high print quality and performance of the printer.

This service manual covers the HL-760 printer.

This manual consists of the following chapters:

CHAPTER I:

CHAPTER II:

CHAPTER III:

CHAPTER IV:

APPENDICES:

FEATURES AND SPECIFICATIONS
Features, specifications, etc.

THEORY OF OPERATION
Basic operation of the mechanical system, the electrical system and the electrical
circuit, and their timing.

DISASSEMBLY AND REASSEMBLY
Procedures of disassembling and reassembling the mechanical system.

TROUBLESHOOTING
Reference values and adjustments, troubleshooting for image defects,
troubleshooting for malfunctions, etc.

Connection diagrams, PCB circuit diagrams.

Note: This service manual ffor the HL-760 describes only the changesin each part of the HL-720/730
(84U002BEO) service manual which was published previously. Parts in common with those in
the HL-720/730 service manual are omitted, this is indicated in the Table of Contents.. When
you require to refer to the parts omitted in this manual, please refer to the service manual of
that model.

Information in this manual is subject to change due to improvement or re-design of the product. All
relevant information in such cases will be supplied in service information bulletins (Technical

Information).

A thorough understanding of this printer, based on information in this service manual and service
information bulletins, is required for maintaining its quality performance and for fostering the practical
ability to find the cause of problems.
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CHAPTER |

1.

FEATURES

FEATURES AND SPECIFICATIONS

This printer has the following features:

600 dpi Resolution and 6 ppm Printing Speed

600 dots per inch (dpi) resolution with microfine toner and six pages
per minute (ppm) printing speed (A4 or Letter paper). This printer
also supports 1200 (H) x 600 (V) dots per inch (dpi) for Windows DIB
(Device Independent Bitmap) graphics. (It is recommended to add
memory when printing in 1200 x 600 dpi mode.)

User-Friendly Operation for Windows

The dedicated printer driver and TrueType™-compatible fonts for
Microsoft® Windows 3.1 and Windows 95 are available on the floppy
disks supplied with your printer. You can easily install them into your
Windows system using our installer program. The driver supports
our unique data compression mode to enhance printing speed in
Windows applications and allows you to set various printer settings
including toner saving mode, custom paper size, sleep mode, gray
scale adjustment, resolution, and so forth. You can easily setup
these print options in the graphic dialog boxes through Printer Setup
within the Windows Control Panel.

Printer Status Monitor with Bi-directional Parallel Interface

The printer driver can monitor your printer’s status using bi-
directional parallel communications.

The printer status monitor program can show the current status of
your printer. When printing, an animated dialog box appears on your
computer screen to show the current printing process. If an error
occurs, a dialog box will appear to let you know what to correct. For
example: when your printer is out of paper, the dialog box will
display “Paper Empty” and will give the instructions for the corrective
action to take.

Versatile Paper Handling

Environment-Friendly

The printer has a multi-purpose sheet feeder and a straight paper
path mechanism. Using this mechanism, you can load A4, letter,
legal, B5, A5, and executive sizes of paper, and various types of
paper including envelopes, postcards, organizer paper, or a custom
paper size. The multi-purpose sheet feeder also allows manual
paper loading, so you can also use labels and transparencies.

Economy Printing Mode

This feature will cut your printing costs by saving toner. It is useful to
obtain draft copies for proof-reading. You can select from two
economy modes, 25% toner saving and 50% toner saving, through
the Windows printer driver supplied with your printer.

CHAPTERI -1



Sleep Mode (Power Save Mode)

Sleep mode automatically reduces power consumption when the
printer is not in use. The printer consumes less than 9W when in
sleep mode.

Low Running Cost

The toner cartridge is separate from the drum unit. You need to
replace only the toner cartridge after around 2,000 pages, which is
cost effective and ecologically friendly. (In some countries the printer
is supplied with a starter toner cartridge which must be replaced after
1,000 pages.)

Remote Printer Console Program for DOS
The utility program, Remote Printer Console (RPC), is available on
the floppy disk supplied with your printer. When you operate your
computer in the DOS (Disk Operating System) environment, this
program allows you to easily change default settings of the printer
such as fonts, page setup, emulations and so on. This program also
provides a status monitor program, which is a Terminate-and-Stay
Resident (TSR) program. It can monitor the printer status while
running in the background and report the current status or errors on
your computer screen.

Popular Printer Emulation Support
This printer supports three printer emulation modes, HP LaserJet
5P, Epson FX-850, and IBM Proprinter XL. The printer also supports
Auto-emulation switching between HP and Epson or HP and IBM. If
you want to set the printer emulation, you can do it by using the
Remote Printer Console Program.

Optional Apple Macintosh Interface
An optional Apple Macintosh serial interface kit is available which
allows your printer to be connected to Apple Macintosh computers.
With this option, you can use your printer with both an IBM PC, or
compatible, and an Apple Macintosh at the same time. This optional
interface board can be used as an RS-422A interface for Macintosh
or an RS-232C serial interface for IBM PC or compatible.

Enhanced Memory Management
The printer provides its own data compression technology in the
printer hardware and the supplied printer driver software, which can
automatically compress graphic data and font data efficiently into the
printer's memory. You can avoid memory errors and print most full
page 600 dpi graphic and text data, including large fonts, with the
printer's standard memory.
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2.2

SPECIFICATIONS
Printing
Print method

Resolution

Print speed

Warm-up

First print

Print media

Developer

Functions

CPU

Emulation

Printer driver

Interface

Memory

Control panel

Diagnostics

Electrophotography by semiconductor laser beam scanning
1200 (H) x 600 (V) dots/inch (for Windows DIB graphics)
600 x 600 dots/inch (for Windows and DOS)

300 x 300 dots/inch (using Apple Macintosh with the optional
RS-100M)

Up to 6 pages/minute (when loading A4 or letter-size paper from
the multi-purpose sheet feeder)

Max. 20 seconds at 23°C (73.4°F)

20 seconds (when loading A4 or letter-size paper from the multi-
purpose sheet feeder)

Toner in a cartridge
Life Expectancy: 2,200 pages/cartridge (when printing A4 or
letter -size paper at 5% print coverage)

Drum unit, separate from the toner cartridge

IDT79R3041-20J 20Mhz

Automatic emulation selection among HP LaserJet 5P (PCL
Level 5e), EPSON FX-850, and IBM Proprinter XL

Windows 95/Windows 3.1 driver, supporting Brother Native
Compression mode and bi-directional capability.

Optional Macintosh® QuickDraw driver (Standard in some
countries.)

Bi-directional Centronics parallel interface. (IEEE 1284
compliant)

An RS-422A/RS-232C serial interface (RS-100M) is optionally
available.

1.0 Mbytes with Data Compression Technology.

Expandable up to 33 Mbytes by installing an industry standard
SIMM.

1 switch and 4 lamps

Self-diagnostic program
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2.3 Electrical and Mechanical

Power source

Power consumption

Noise

Temperature

Humidity

Dimensions (W x D x H)

Weight

U.S.A. and Canada: AC 110to 120 V, 50/60Hz
Europe and Australia:  AC 220 to 240 V, 50Hz

Printing: 150 W or less

Standing by: 35 W orless

Sleep: 9 W or less

Printing: 48 dB A or less

Standing by: 35dB A or less

Operating: 10 to 32.5°C (59 to 90.5°F)
Storage: 0 to 40° C (38 to 104°F)
Operating: 20 to 80% (without condensation)
Storage: 20 to 80% (without condensation)

366 (W) x 383 (D) x 250 (H)
(when the output tray is closed and the Multi-purpose sheet
feeder is removed.)

Approx. 7.0 kg (15.45 Ib.) including the drum unit.
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CHAPTER Il THEORY OF OPERATION

1.

11

ELECTRONICS

General Block Diagram

Fig. 2.1 shows a general block diagram of this printer.

)
[}
o
3
Optional RAM (SIMM) Optional I/F board ;;
(max. 32Mbytes) (Mac. RS-232C) c
Q
=
__________________________________ i
| |
| Control system |
: =
| Expansion memory /O Expansion 1/0 | —
| |
—_— I |
I I 3
@ I =
2% I Interface block g
2o I Video control block o
22 | i 2
25 | |
3 ; ~ }
g i | _
|
' :
|
— |
I Engine control block .
I Operation block
: (Operation panel)
J— |
| I Ny [
Erase lamp
g’ T D D |
8¢ [ [
[ORre] e ( — |
g > I . Drive block Paper tray unit | |
=5 | Laser scanner unit . |
S a I (Stepping motor) I
za — Paper tray :
2 |
T . | L |
e N
; . Manual feed
| Drum unit [ !
: Transfer block : : :
! o !
: Lo |
| : : Fixing unit |
: Developing Drum Cleaner (. \_ ) :
| block block : : |
: B :
| Charging : : ioct block |
: block Lo Paper eject bloc :
[
| | |
| : : Paper feed system |
e FE N BN S S A 4
| Toner cartridge :
|
| I
| Image generation system :
L J
Fig. 2.1
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1.2 Main PCB Block Diagram

Fig. 2.2 shows a block diagram of the main PCB.

- Engine Control 1/0

ASIC
=TT T T T s e 1
I I
CPU Core | |
- | ) 1
Reset Circuit - (R3041) - T Oscillator (4MHz) I
I I
BUS INT 1 :
I
I I
A | |
> | I
I I
- > Address Decoder |
Program + Font ROM | ~tie—— : DRAM Control :
4 Mbytes -t : :
I I
I I
<—: Timer :
I I
RAM | : :
(1.0 Mbytes) - : :
I I
- t FIFO :
I
I I
I I
Option RAM (SIMM)  |-ti—— : :
(max.32 Mbytes) - - r DATA EXTENSION |
I I
I I
I I
I I
I ]
- ~+————|  CDCC Parallel I10 ‘r—’l ToPC
Option Serial I/O - : :
(RS232C & RS422A) |- | |
- : :
: Soft Support :
I I
I I
I I
I I
I I
I I
EEPROM (512 X8 bits) [ > EEPROM 1/O |
I I
I I
I I
I I
I I
I I
Motor Driver : :
I I
I I

e ———————————

To Panel Sensor PCB

Fig. 2.2
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1.3 Main PCB
1.3.1 CPU Core

Fig. 2.3. shows the CPU circuit block on the main PCB.

The CPU is an IDT 79R3041-20J which is driven at a clock frequency of 20 MHz. This
clock frequency is made by dividing the source clock of 40.0 MHz into two. The address
and data bus are both 32 bit of ADO to AD31 and DO to D31. The total addressable
memory space is 4 Ghytes.

#11
[DT79R304 1 -20J
veco 5 lvec  DATRENPp-A—
13 vee
22_lvce BN —————
32 _yce
42_lyce RO
58 _lyce WRo44
ST _lyce
86 Jyce
73 _lyce BONTO—29 —
82 lvee
R67 330
5 __lyss SYSCLRO—A2—~AA—
12_lyss
21 _lyss
3L yss ALE|—26
41 _lyss
49 _lyss
58 _lyss Azml
85 lyss A]EZL
;? vss
20 vSs ce  ADOR
ADOB D01
— 38 ORESET ADD1—22
56 AD@2
ADD2 D05
@3-07F> scLke — 14 lcikoxIN  AD@3—23
AD4—B2 ADQ4
CPUINTNG 27 Jerirg ADoel 61 ADBS
CPUINTN1 26 62 ADQ6
CPUINTNZ 9SINTL ADBS ADD7
25 43TNTZ ADg7—E3
CPUINTN3 24 64 ADOB
QTNT3 ADOS
CPUINTN4 23 Jyrrz ADp9l—81 AD@S
cgyo—22 A, 20_4TNTS AD1p|—88 AD10
69 AD11
AD11 oTE
35_RDCEN AD12—12 D15
36_qAcK AD13—L
72 AD14
i AD14—T2—ooe
— CBRED Ap1s—T8 o2
_ 183 AD16 PTEE
450 A 24 33 __greonDe  ADIT—LI 202
& B 32 _BRCOND!  AD18—8—2rC
7‘ ‘2 23 _lsprcoND2 AD19—L2 T
8 L 28 ISBRCONDS  AD20—32
Lty 83 AD21
ReE 123 AD21 e
+5y0 37 fBERR Ap22—84
| AD23
AD23 Do
47_ip1Ace AD24—E 7252
48 Ipiact AD25—2
4 __AD36
AD26 Do
18 _lrsvpo AD27—2
s 8 AD28
18 lrsvp1 AD28 ADs5
17_lrsype ADRSI—2— =2
18 _lrsvp3 AD30—12 PCEE
15 Jrsvp4 AD31—11
Fig. 2.3
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132 ASIC
The ASIC is composed of a Cell Based IC and has the following function blocks.

(1) Oscillator circuit
Generates the main clock for the CPU by dividing the source clock frequency by
two.

(2) Address Generator
This controls the address buss by latching the AD buss signals with the ALE
signal.

(3) Address decoder
Generates the CS for each device.

(4) DRAM control o
Generates the RAS, CAS, WE, OE and MA signals for the DRAM and controls the
memory refresh processing (CAS before RAS self-refreshing method).

(5) Interrupt control
Interrupt levels:

Priority High 9 TIMER 3 (Watch Dog)

8 MONITOR

7 FIFO

6 EXINT

5 TIMER1

4 BD

3 Spare

2 CDCC / BOISE / DATA EXTENTION
1

Low TIMER 2

All the interrupts can be masked.

(6) Timers
The following timers are included:
Timer 1 16-bit timer
Timer 2 10-bit timer
Timer 3 Watch-dog timer
(7) FIFO

A 10Kbit FIFO is includedrporated. Data for one raster is transferred from the
RAM to the FIFO by DMA transmission and is output as serial video data. The
data cycle is 6.13 Mhz.
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(8) CDCC parallel /0
<Data receiving>
There are two modes in this unit. One is the CPU receiving mode and the other is
the DMA receiving mode. In the CPU receiving mode the CPU receives the
command data from the PC, and after the CPU is switched to the DMA mode, it
receives the image data and writes to the DRAM directly.

CPU Receiving Mode

STROBE
] L

BUSY | ; | [
ACK | '
I 90 psec : I 0.5 psec
I T
|
DMA Receiving Mode I
|
- |
STROBE _l I | | I
\ |
|
i

BUSY | | |—|—
ACK i |

1.5usec | ' 0.5 psec
| T

BUSY goes HIGH at the falling edge of STROBE. The data (8 bits) from the PC is
latched in the data buffer at the rising edge of STROBE. The pulse width of ACK differs
according to the speed MODE as shown above. BUSY goes LOW at the rising edge of
ACK.

<IEEE1284 support>
This supports the IEEE1284 data transfer with the following mode.

Nibble mode
Byte  mode
ECP mode

(9) Data extension
This circuit extents the compressed image data which are received from the PC,
and writes the bit map data to the FIFO.

(10) Software support
Supports 16 x 16 rotation, bit expansion, bit search, and decimal point change.

(11) EEPROM I/O
One output port and one I/O port are assigned.
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(12) Engine control 1/0O
This 1/O is used for the connection to the panel sensor PCB. It controls the main
motor, solenoid, sensors, etc.

#9 B
UPD95 180CD
BUSENN&BUSENN
R34 w@oo) BUSDIR%BUSDIR
O_msgummz TORDN—o=— I0RDN
oV SELROM1 I OWRNf——— TOWRN
R35 000
%MUDED CSRUMZAN%CSRDMZA
15 [MODEL  CSROMEBNI—S=
155 |MODE2  CSROMIANI—==
qE4 [MODE3  CSROMIBNI—==
T35 TESTCLK CSRSVNTCSRSVN
TESTMODE CSOP@NI— ==
71 CSOPIN—=¢
+5vO 55 |PMACMP XCSNF——— XCSN
I =5 [PMACHPN LS
=7 [PMBCHMPI IRASNTIRASN
=< PMBCMPN XRASNGTXRASND
R42 F102 HCMPITHCMPI XRASN { f——— XRASN1
% HCMPN (18
ov R43 F 102 162 cASNmills CASN®
Rec 103 DBINTN —=E-RSVINTN  CASN1i—=>— CASN1
HCHMPN —=-0PINTN CASN2[— 57— CASN2
CASN3—=——CASN3
122
WENf—==— WEN
152 Ipcy OENE2— CEN
FETH ot
ﬁg DC3 FUN%FUN
DC4 SLCT——=—SLCT
148 142
IVERLS PEF 75— PE
T4 |Pcs CDCCACKNI— 77— CDCCACKN
DC7 BUSY|———— BUSY
145
DC8 61
THM@
STBN %STBN THM1 :g
INITN — =21 INITN THM2(—%
SELINﬁSELIN THM3—c=
HBUSY ———HBUSY THMA ——
voo—28
RESIST — 24 IpegisT] vON|—22
37 65
—5g|RESIST2 SCANCLKI—==
SW —7 W DRIVE[—~
PSENS —— ——EJECT LED1{——LED1
COVER ————COVER LED2——=—LED2
TONER &TUNER LEDELLEIB
LOCK iu}cx LED4472LED4
DCLOCK LEDS—22  THMSK
56
SoLt—
SOL2——— FAN1BY
SIN SDLE%
SoL4—=
FANTFANEW
M souT EL—=g
1t HEATON
H J o S
N 1 49 .08MHZ © >w VIN DEVELOP—=
4 ol = R37 E o= TRANSF {(—2~
g3gu I 200 180 TRANSF2W
1t vouT TRANSR
[—“—1\)\»\uﬂ VOLN—=2
g Ay BN —E L BN PIA{—23— PMA
103 L2 3 .3uH XSENN — 2= XSENN PHAB{—22— PIIAB
XINTN e X INN PIB —g=— PI1B
XVDO ——=—xVDO PMBBTF’MBB
2V 191 DCHOT 11—=>
C45 102 Tg]REVIOB  DCMOT2—=  R36
VPPDNTREVHM ) 330
O—W/—J S REVIO2 SCLKR2——"—AAA— SCLK2
+5V/ REVIO3 (35
R47 472 SCLI—5e—1
SDAF————
Fig. 2.4
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133 ROM

A program and font data are stored in the 4MBytes ROM. ROM is composed by
the two 16 Mbits masks and is mounted to the 42 pin IC socket. And 16 Mbits
Flash ROM Module can be mounted to it, too.

#4
KM23C 16002B-12
CSROMBA LLgce/tE vee—22—otsY
I0RDN L3 doe/0E vss|—3L
32 e vss—2 0@V
MAGD 10 14 DO
MADL 9o i? g? 1g DO1
MA@2 8 A2 Q2 18 D@2
maes 7 |,5 a3l_2o D@3
MAG4 B A4 04 23 Do4
MABS 5 AS as 25 D@5
MABB 4 A8 a6 27 D6
MAB7 3 AT a7 29 Do7
MAB8 41 A8 a8 15 plife]
MABS 4P 17 DP9
AS Qs
MALD 39 19 D1e
AlD Q1P
MALL 38 21 D11
All Q11
MA12 37 24 D12
Al2 Q12
MA13 36 26 D13
A13 Q13
MA14 35 28 D14
Al4 QU4—=
MA15 34 AlS Q15 30 D15
MA16 33 /A-1
Ale
MAL17 2
Al7
MA18 1
MA1S AL8
42 19
#3
KM23C 168002B-12
11 Gce/TE vee—22——o*5Y
L3 doe/0F vss|—21
32 e vss—2 0@V
MABB 10 14 D16
MAG 1 9 i? g? 18 D17
MAD2 g 1g Di8
A2 Q2
MAB3 7 A3 a3 20 D19
MAD4 B 23  D2p
A4 Q4
MABS S AS as 25 D21
MADZB 4 A6 a6 27 D22
MAB7 3 A7 a7 29 D23
MAG8 41 A8 a8 15 D24
MABS 40 17 D25
AS Qs
MA@ 39 19 D26
AlD Q1P
MALL 38 21 D27
All Q11
MAl2 37 24 Des
Al2 Q12
MA13 36 26 D23
Al3 Q13
MA14 35 28 D30
Al4 Q14
MA1S 34 ALS Q15 30 D31
MA16 33 /A=1
Ale
MA17 >
AL7
MA18 1
MA19 Al8
42 _a19
Fig. 2.5
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134 DRAM

Two 4M-bit DRAMSs (x 16bits) are used as the RAM.

O+sy
#6 MSM4426QAJ-8 L 3133
)
é vee  vss ié
55 Ve Vss—=
vee  vss Opy
(@3-06C> OEN 27 ooe
x -@2A)  BWEN 13 QW
(x -@4B) BCASN1 28 ducrs
(x -@4B) BCASNG 2% JicAs  poil—-—De@
(@3-86C) IRASN 14 JrAs  poel—3 Dol
4 D@2
1 O3 g3
—=—NC Do4
2 7 D04
—=—iNC rlel
15 8 D@5
——iNC De6
30 3 Do6
=—INC Da7
pos| 18 Do7
Moo 16 |,.
_MAel 17 1 pog—3L D@8
MAG2 18 |\ pgqpl 32 D@9
_MA@3 1S |5 pgyqlS33 DB
MAR4 22 |\ pgppl 34 DIl
_MABS 23 |\c  pgy3l_36 D2
,MABE 24 [\~ poqsS7 DI3
__MA@7 25 |5 pgigl_38 D14
, MABB 26 [0 poigbS2 DIS
O*5V
lcas
#5 MSM44260AJ-8 104
é vee  vss gé
sgvee  vss—2
vee  vss oY
27 Jor
S
(% -@4A) BCASN3 UCAS
(% -@4A) BCASN2 29 dtcas  pot—=—D18
14 =2 3 DI7
ORAS D@2
4__DIs
11 be3—5—77g
—=—1NC Do4
2 7 D20
NC hle
iS5 8 D2l
——NC DO6
30 EEEE]
NC Da7
pog| 1@ D23
MA@ 16 |,
. MAel 17 pog—3L D24
_ MAg2 18 |5 poipl 82 D25
_MA@3 1S |5 pgyq}_33 D26
_MAB4 22 |G ool 84 D27
_ MABS 23 |\o  pgy3l_36 D28
MABE 24 |\o  popal—S7 D29
_MABT 26 |5 pogl 38 D3
MA@ 26 |0 porgl—sS9 D31

Fig. 2.6
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1.3.5  Optional RAM

As the option RAM, 32 bit SIMM of 72 pin can be mounted. SIMM has one slot and can
deal with 1 MBytes to 32 MBytes.

MAL10:001
SLOT1 SIMM
MABD 12
MAB 1 13 ﬁ?
MAB2 14; A2
MAB3 15; A3
MAB4 16; A4
MABS 17; AS
MABE 18; "
MAB7 28 A7
MAB8 31 A8
MABS 32 A9
MA1D 19; ALD
pja)) 2 b2
g1 4 D1
D@2 6 D2
D@3 8 D3
D@4 20
D05 ER: gg
D@6 24 o
1 -l 1
bes ey
bes sl
D1@ 53
D1t S5x gﬁ’
Di12 57 D1z
D13 61 D13
D14 63 Di4
D15 65 DiS
D16 3 Die
D17 S D17
D18 7 Dis
D13 El Dis
D20 21 D28
D21 23 D21
D22 25 D22
D23 27 D23
D24 50 D24
D25 52 D25
D26 54 D26
D27 56 D27
D28 58 D28
D29 60 D29
D30 62 D38
D31 64 D31
BCASNZ% cASE
BCASN1 ﬁ CAS1
B[IASNE%42 CAS2
E?[IASNZZ%44 CAS3
BXRASNZ@ RASD
25 RAS2
BXRASN1 ﬁ RAS1
27 RAS3
BWEN —— 5 WE
10
+5V/ 3R oV
=) +5V
+5V
1
33 GND
e GND
oV GND
11
HEZS NC
Hﬂg NC
4;248 NC
Hgg NC
H71 NC
4;267 NC
HEBS PD1
HBS PD2
H7Z PD3
435 PD4
436 MP2
4;237 MP2
438 MP1
—3MP3
Fig. 2.7
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1.3.6  Optional Serial 1/0

The interrupt of serial I/O are input to the EXINT terminal of the ASIC, and are
recognized by the CPU. A 32-byte space for register is provided for this 1/O, which are
read and written to by the CPU.

P4 OP I1/F

RESET<é14447RESETN
opcsézaggg—XCSN
RDES 10RDN

1
& T0WRN
HR 30 MAB

MAL1@:081

16
OPIRQ >277><INTN
SENTAN{E%4447RESIST
BD 12%BDN
EXVDO >=——— XVDO
20
LEDR ]
SENSE >117><SENN

+5V
igi 25 C5e
26

+5V X2 184
v X oV
2V X1

2V X 75—
gv ¥—H

DI31:001

Fig. 2.8

1.3.7 EEPROM

The EEPROM is X24CO04F type of a two-wire method with a 512 x 8 bits configuration.

+5V

1o
X24CO4F
1__ltesT veel—28

SCL
Vss

4

AB
Al
A2  SDA

pVO

Fig. 2.9
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1.3.8 Reset Circuit

The reset IC is PST591DMT. The reset voltage is 4.2V (typ.) and the LOW period of
reset is 50 ms (typ).

RESETN (B3-82E>

4+

SVoowin R77

PSTS91DMT 821

3 fvee outp—L l
4 _foNp MR —2 et

]) 1081

Fig. 2.10

v

139 CDCCIl/O

Fig. 2.11 shows the CDCC interface circuit.

RES 102
RE9 102
R70 102
R71 102
INES

a0
i
i

P3 CENTRQ
151

CDCCACKN

000 BUSY

3
ACK <
4 900 PE
3
2

BUSY
PE
SELECT
FLT
INPRIM
SELIN
ATFEED
sTB

151 sLeT
151

FLTN

S INITN

s SELIN Ra2
7

8

o——n
HBUSY v o

STBN ovo- RIR,
| cs3 o -gee> Hoen — B8R,

T 151

o
o}
N

e o [ [ b o o o
|35 |o o |5 | o

181

5]
<
M’
|

ceL (1B1)

cep

Fig. 2.11
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1.3.10 Engine I/O

Fig. 2.12 shows the engine interface circuit.

oV +24v

R28 G2
472 2581132

QA1 R27 183

1 6
R26 P2 ENGINE
[4/\/x»$@@9] FAN % -09D)

¢ D4 40
R25 183 a3 155355 O -026)  THERM2 ——————=C FANSPEED

2581132 ey < +5V
T ﬁiéi

+24VRET T “'g‘w 1800U 6

10

x -PBE) FAN24V

(x -PBEY FAN1BV

v

ov D1 RD3.9PB 5< BV
ov

oV 7
+24yO +24V
R1 183 22 oy
f444§§<+24VRET

+24VRET +24VRET

D2 RD3.9PB

(#19) B (#19)

A
(x -01G> BDN J
2 1 4 3

T4LS14 T4LS14

QA4
SW R17

SW1
COVER
RESIST
PSENS

1 5 COVER RS
‘{% RESIST R1Z
PSENS R1O

TONER

VD0

2 ‘{i TONER RS
3 LDON

HODEL RAIAL El g
UMGEN S5 SCANCLK
+24VRE{> Ok —@5E)  LOCK LOCK

(* -@6E) LED1 RIS »\/\,igl 19 EE;ZE
o1 x -@EE> LED2 gig 1 fg LED2
(* -@6E> LED3 LED3
x -@6E) LED4  R1* 1 8% Epa
soL
(x -10B> FAN FANCTL
ELCTL
(* -07B) THERM THERM
HEATON
CHARGE
DEVELOP
TRANSF
HCMPN (% -B4C> TRANSR
VCLN
QA3 3 2 PMA
o ] g il
dd d J

| ] 1 6 483899939 8 83484 SIS RS ———=>>PMB
— ﬂ R20 22

e COTIT T T

102 X19 101 X2

4
%]

C

4
MODEL
UMGSN

4
MODEL
UMGEN

4
o] MODEL
+24VRET UMGEN

a4 HJTIL 114YK_ 3
1
2 |

Fig. 2.12
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1.3.11 Paper Feed Motor Drive Circuit

#1
MTD2083
PIA Shint our =3
5V PMAB
55N ouTe—= Ro9
R19 e 22 [N OUTSg (123)
472 PMBB IN4 0UT4
va—vvv—J 4
R30 o4 12 VmmA
183 g3t VmmB
O————=
+5V/ >7 Vref
i /R
ces 7
332 +5V 21 |'tt
ces vce
104 .
oV 3 |-C
av +R4VRETO————————— |FC
NCH——— +24VRET
16
NCH——
17
NCr—e—
NC——
Fig. 2.13
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CHAPTER Ill DISASSEMBLY AND REASSEMBLY

1.

SAFETY PRECAUTIONS

To avoid creating secondary problems by mishandling, be careful to follow the precautions
below during maintenance work.

@)

)
®)
(4)

©)

(6)

(@)

®)

9)

Always turn off the power switch and unplug the power cord from the power outlet
before accessing any parts inside the printer.

Be careful not to lose screws, washers, or other parts removed during servicing.
Be sure to apply grease to the gears and other positions as specified in this chapter.

When using soldering irons or other heat-generating tools, take care not to damage
wiring, PCBs and covers.

Before handing the PCBs, touch a metal part of the equipment to discharge any static
electricity chargein your body, or elseelectronic parts or components may be
damaged.

When transporting PCBs, be sure to wrap them in conductive sheet to prevent static
damage.

Be sure to replace self-tapping screws correctly, if removed during servicing. Unless
otherwise specified, tighten screws to the following torque values.

TAPTITE, BIND or CUP B
M3 : 6kgf e cm
M4 : 9kgf « cm

TAPTITE, BIND S
M3 : 9kgf « cm

SCREW
M3 : 7kgf « cm
M4 : 10kgf « cm

When connecting or disconnecting cable connectors, hold the connector body, not
the cables. If the connector has a lock, release the connector lock first then
disconnect the cable.

After a repair, do not only check the repaired portion but also check the connectors
and that other related portions are functioning properly before doing operation
checks.
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DISASSEMBLING FLOW
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3. DISASSEMBLING PROCEDURE
3.1 Drum Unit
(1) Open the top cover.

(2)  Lift out the drum unit.

e
\

Drum unit

Fig. 3.1

3.2 Top Cover

(1) Open the top cover to the first lock position.

(2)  Prise up the top cover link and free it from the dowel on the top cover to release it

inwards.

(8) Press the link downward.

Dowel on top cover
Top cover
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(4) Open the top cover further, release the catches on both sides by sliding the top cover
backward.

Top cover

=
1 =
Bottom cover/ Catches

Fig. 3.3
3.3 Multi-purpose Paper Tray Assembly

(1)  Pull the left rib outwards from the Mp tray and pull out the MP tray. It is not necessary
to release the right rib.

Left side

Ground leaf spring

Grease: FLOIL GE-676

(or FLOIL GE-334C) Motor heat sink

6.2 mm

Fig. 3.4
NOTE: When reassembling, remove the old grease from the Motor heat sink and apply a

suitable amount of new grease (2 rice-grain size) between the heat sink of the motor
and the ground leaf spring.
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3.4 Fixing Unit
(1) Remove the screw securing the fixing unit.

(2)  Lifting up the fixing unit, disconnect the two heater harnesses and disconnect the
thermistor cable from the connector on the EL PCB.
Fixing unit

=% b I o8 Yo
) - _
L ‘ Heater harness (Brown)
v
\

Heater harness
(Blue)

Thermistor harness (White)

Fig. 3.5

3.5 Scanner Unit
(1) Remove the three screws.
(2)  Lift the scanner unit to obtain access to the panel sensor PCB.
(3) Disconnect the three scanner unit connectors from the panel sensor PCB.

(4) Remove the screw and disassemble the Toner sensor PCB from the Scanner unit.

Mirror

Toner sensor PCB ? ! S ?

[~ \__ Connectors (P2, P3, P9)

Panel sensor PCB

S Seal sponge 1

Fig. 3.6

NOTE: Never touch the inside of the scanner unit or the mirror when disassembling or
reassembling. If there is any dirt or dust on the mirror, blow it off.
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3.6 Main PCB Assy

(1) Remove the four screws securing the main PCB holder to the back of the printer.

(2)  Grasp the hooks at the left and right ends of the PCB holder and draw out the main
PCB assy.

Screws

3.7 Base Plate Assy

NOTE: Prior to turning the printer upside-down, the drum unit should be removed from the
printer.

(1)  Turn the printer upside down.
(2) Remove the six M4 and eight M3 tapping screws.

(3) Lift out the base plate assy and remove the grounding screw.

M4 Screws M3 S
i crews
(B tight) (S tight) M4 Screws M3 Screws

M3 Screws (B tight) (S tight)

M(‘lBSt-C rre]zt\;v ° (S tight) @g M4 Screws
19
| (B tigh
<
|

@:»\\7’ Grounding wire

Washer

y

Grounding screw

Rubber foot

Fig. 3.8
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3.8 Panel sensor PCB Assy

(1) Remove the screw securing the panel sensor PCB assy. Slide the part A from under
the main shield and lift the PCB assembly upwards.

(2) Disconnect the seven connectors from the PCB (The three connectors P2, P3 and
P9 have already disconnected when disassembling the scanner unit. See page, IlI-
5).

Panel sensor PCB assy

%

N
> \ Main Shield
o@/‘\\ 7 %ﬁj\?\?/

\ = ﬁ\&// = Solenoid harness (P6)

—\_S\ HV flat cable (P7)
\ LV harness (P4)

Main (feed) motor harness (P5)

g

Fig. 3.9

NOTE1: When reassembling, the connectors must be inserted fully into the PCB and the
PCB must not be lifted up by the harnesses.

NOTEZ2: The connectors should be inserted by matching the housing colour and the number
of pins.

3.9 Low-Voltage Power Supply PCB Assy

(1) Remove the screw securing the low-voltage power supply PCB assy and lift the PCB.

(2) Disconnect the two connectors from the component side of the PCB.

Low-voltage power.
supply PCB assy ___— % Heater harness
= \ (CN1)
AN

@ N

LV harness (CN101) Fig. 3.10
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3.10 High-voltage Power Supply PCB Assy
(1) Remove the screw securing the high-voltage power supply PCB assy and lift the PCB.

(2) Disconnect the four connectors from the PCB.

Insulation shee(\ﬁl\
High-voltage power supply PCB ass
Drum ground PCB
harness (P4) ¥

Fan motor harness (PZ%/// ///

\ Density volume
Py E 55 '
Erase lamp harness (P3 \ ~
HV Flat cable (P1) [PLR

Density dl

Fig. 3.11

NOTE: When reassembling, the density volume adjuster knob must be fitted into the cutout
side of the density dial.

3.11 Fan Motor

(1) Disconnect the connector from the high-voltage power supply PCB. ( It should have
been disconnected already, see above)

(2)  Lift out the fan motor assy.

y\i Fan motor assy
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3.12 Drive Unit

(1) Remove the four screws securing the drive unit.

Drive unit

Fig. 3.13
3.13 Main Motor Assy and Motor Heat Sink
(1) Remove the two screws securing the main motor assy.
(2) Remove the two screws securing the motor heat sink.

Motor heat sink
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3.14  Gears and Solenoid
(1)  Apply grease the points shown below.

Grease: MOLYKOTE EM-30L TKC-0
MOLYKOTE EM-D110

Apply grease to these points

Gear 40/Inside
cog 54

sy Gear 45 arm assy

lever Gear for 20

Clutch holder
spring

Connection gear 30

o ‘ ‘\\ Gear 14/47
. Vi P Lever return
Paper pick-up \ @ tt’ spring
solenoid lever N "\
é A W= _— Grease (EM-30L)
e
( /,
=/
|

NOTE: Apply EM-30L to the small gears (2 pcs.) inside the "Gear 45 arm assy".

Fig. 3.15
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3.15 Tray Extension

(1) Put the tray extension assembly down towards the front of the printer, and pull the
bottom of both side legs outwards to release it.

Multi-purpose
paper tray assy

3.16 Paper Eject Tray Assy
(1) Open the paper eject tray.

(2) Press both sides of the hinges of the paper eject tray inwards to release it from the
holes in the top cover.

(3) Press the tray extension inwards as shown by the arrows and remove it.

NS Top cover

>

\ Paper eject tray assy

X\\ [/ Tray extension
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3.17 Core

(1) Remove the flat cable from the ferrite core secured to the LD harness on the back of
the scanner unit, and then carefully cut the tywrap to remove the ferrite core secured
to the LD harness.

LD harness

Ferrite core

\ Tywrap
N,

Flat cable

Fig. 3.18
(2)  Carefully cut the tywrap to remove the core secured to the body bottom. And then

remove the motor harness, the solenoid harness and the drum ground PCB assy
harness which all pass through the core.

Core TFC Drum ground PCB assy

>

Solenoid

SN
ﬁa\\
Motor harness

Fig. 3.19
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4.

Pad

PACKING

NO RTN form

Insertion DC

Dust cover

Fig. 3.20
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CHAPTER IV TROUBLESHOOTING

1. INSPECTION MODE
1.1 Inbuilt Inspection Modes

The printer incorporates the following inspection modes such as the factory inspection
mode and the test print mode.

Factory inspection mode, Continuous grid pattern print mode, 3 patterns print mode, NV-
RAM value dump mode, ROM code update (FLASH rom only), RAM check and 4% density
test print..

The operation of the inspection mode is as follows.
(1)  Turn off the power to the printer.

(2) With the top cover open, turn on the power while holding down the button
on the operation panel.

When entering this mode, the DRUM LED is ON. Holding down the button causes the
LEDs to turn ON in the order DRUM -> ALARM -> READY -> DATA -> DRUM. When
you release the button, a mode is selected. The mode selected is indicated by the
LED which is ON when you release the button. The inspection modes are assigned to
the respective LEDs as shown below.

LED Type of inspection
DRUM Factory inspection mode
ALARM Continuous grid pattern print mode
READY 3 patterns print mode (grid horizontal
lines and black)
DATA NV-RAM value dump mode

DRUM + ALARM | The ROM code update (only when
flash memory is mounted)
ALARM + READY | RAM check

READY + DATA 4% density printing

Details of the factory inspection mode are as follows.
This mode is used to check if the sensors in the printer function correctly. In the process of

this inspection, the LEDs and buttons are also checked. On entering this mode, the LEDs
show the status of the respective sensors as follows.
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[] DRUM  |[«— paper eject sensor
[ ] ALARM |=— Registration sensor

READY -+—— Cover sensor

(PAPER)
[ ] DATA  |=— Toner sensor
(TONER)
O <-— Switch

Paper eject ON (Paper is detected.) DRUM LED ON
sensor OFF (No paper is detected.) DRUM LED OFF
Registration ON (Paper is detected.) ALARM LED ON
sensor OFF (No paper is detected.) ALARM LED OFF
Cover ON (The top cover is closed.) READY LED OFF
sensor OFF (The top cover is open.) READY LED ON
Toner ON (The toner cartridge is installed.) | DATA LED OFF
sensor OFF (No toner cartridge is installed.) | DATA LED ON

The procedure for the factory inspection mode is as follows.

@
@)

3
(4)

(®)
(6)

@)
8)
)

Open the top cover and remove the drum unit.

Turn on the power to the printer while holding down the button. The DRUM LED
comes ON.

Release the button and immediately lightly press the button again.

Check if the DRUM (paper eject sensor) and ALARM (registration sensor) LEDs go
OFF after all the LEDs go ON.

If the paper eject sensor is ON at this point and the DRUM LED goes ON (error).
If the registration sensor is ON at this point and the ALARM LED goes ON (error).

Install the drum unit. Check that the DATA LED goes OFF.

Lightly touch the registration sensor actuator. Check that the ALARM LED comes
ON.

Close the top cover. Check that the READY LED goes OFF.
Press the button.

If all the sensors are correct, the printer goes back to the READY status. If any error
is detected, the corresponding LED stays ON.
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1.2 Error codes

In the event of a printer failure, error codes will be indicated as shown below. All the
LEDs and the specific LEDs are turned ON alternately. The specific combination of
ON LEDs indicates the type of error.

Type of error DATA READY ALARM DRUM
Fuser Malfunction O
Laser BD Malfunction O
Scanner Malfunction O O
ROM Error O
D-RAM Error O O
Service A * O O
Service B * O O O
NV-RAM Error * O O O
CPU Runtime Error O O O O

* Refer to the further description of those errors as follows;
» Service A: Address Error
» Service B: Bus Error
e CPU Runtime Error: Other CPU errors such as lllegal Instruction or Operation
Overflow

LED error indications

FUSER MALFUNCTION

[ ] DRuUM A SR A S A S A ¢
[] ALARM w O w O
------- »-
[] READY w O % O
(PAPER)
[ ] DATA w O % O
(TONER)
Alapse of time
Q O : OFF 3¢ : ON
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Appendix 1. Connection Diagram

AC INPUT
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< SWITCH

CN1
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x10 SLOT1 <> SIMM
MAIN MOTOR
ENGINE I/F P2 @
[PANEL SENSOR PCB]| P8 | | P5

\ W]

DRUM GROUND PCB

P9 P1 P3 REGIST
TONER I:I:I:I =D |:|
SCANNER MOTOR | pa
LASER - >< P2 p7
SOLENOID H:|4>{D
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TIR CLN ||GRID ||DEV
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P2 P3
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EJECT
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e

vd

LEDs

Y
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A

THERMISTOR
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SW
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Appendix 2. Main PCB Circuit Diagram (1/3)
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Appendix 3. Main PCB Circuit Diagram (2/3)
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Appendix 4. Main PCB Circuit Diagram (3/3)
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Appendix 6. Low-Voltage Power Supply PCB Circuit Diagram 230V
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Appendix 7. Low-Voltage Power Supply PCB Circuit Diagram 115V
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PREFACE

This service manual contains basic information required for after-sales service of the laser printer
(here-after referred to as "this machine" or "the printer"). This information is vital to the service technical
in maintaining the high print quality and performance of the printer.

This service manual covers the HL-760 printer.

This manual consists of the following chapters:

CHAPTER I:

CHAPTER II:

CHAPTER III:

CHAPTER IV:

APPENDICES:

FEATURES AND SPECIFICATIONS
Features, specifications, etc.

THEORY OF OPERATION
Basic operation of the mechanical system, the electrical system and the electrical
circuit, and their timing.

DISASSEMBLY AND REASSEMBLY
Procedures of disassembling and reassembling the mechanical system.

TROUBLESHOOTING
Reference values and adjustments, troubleshooting for image defects,
troubleshooting for malfunctions, etc.

Connection diagrams, PCB circuit diagrams.

Note: This service manual ffor the HL-760 describes only the changesin each part of the HL-720/730
(84U002BEO) service manual which was published previously. Parts in common with those in
the HL-720/730 service manual are omitted, this is indicated in the Table of Contents.. When
you require to refer to the parts omitted in this manual, please refer to the service manual of
that model.

Information in this manual is subject to change due to improvement or re-design of the product. All
relevant information in such cases will be supplied in service information bulletins (Technical

Information).

A thorough understanding of this printer, based on information in this service manual and service
information bulletins, is required for maintaining its quality performance and for fostering the practical
ability to find the cause of problems.
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CHAPTER |

1.

FEATURES

FEATURES AND SPECIFICATIONS

This printer has the following features:

600 dpi Resolution and 6 ppm Printing Speed

600 dots per inch (dpi) resolution with microfine toner and six pages
per minute (ppm) printing speed (A4 or Letter paper). This printer
also supports 1200 (H) x 600 (V) dots per inch (dpi) for Windows DIB
(Device Independent Bitmap) graphics. (It is recommended to add
memory when printing in 1200 x 600 dpi mode.)

User-Friendly Operation for Windows

The dedicated printer driver and TrueType™-compatible fonts for
Microsoft® Windows 3.1 and Windows 95 are available on the floppy
disks supplied with your printer. You can easily install them into your
Windows system using our installer program. The driver supports
our unique data compression mode to enhance printing speed in
Windows applications and allows you to set various printer settings
including toner saving mode, custom paper size, sleep mode, gray
scale adjustment, resolution, and so forth. You can easily setup
these print options in the graphic dialog boxes through Printer Setup
within the Windows Control Panel.

Printer Status Monitor with Bi-directional Parallel Interface

The printer driver can monitor your printer’s status using bi-
directional parallel communications.

The printer status monitor program can show the current status of
your printer. When printing, an animated dialog box appears on your
computer screen to show the current printing process. If an error
occurs, a dialog box will appear to let you know what to correct. For
example: when your printer is out of paper, the dialog box will
display “Paper Empty” and will give the instructions for the corrective
action to take.

Versatile Paper Handling

Environment-Friendly

The printer has a multi-purpose sheet feeder and a straight paper
path mechanism. Using this mechanism, you can load A4, letter,
legal, B5, A5, and executive sizes of paper, and various types of
paper including envelopes, postcards, organizer paper, or a custom
paper size. The multi-purpose sheet feeder also allows manual
paper loading, so you can also use labels and transparencies.

Economy Printing Mode

This feature will cut your printing costs by saving toner. It is useful to
obtain draft copies for proof-reading. You can select from two
economy modes, 25% toner saving and 50% toner saving, through
the Windows printer driver supplied with your printer.
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Sleep Mode (Power Save Mode)

Sleep mode automatically reduces power consumption when the
printer is not in use. The printer consumes less than 9W when in
sleep mode.

Low Running Cost

The toner cartridge is separate from the drum unit. You need to
replace only the toner cartridge after around 2,000 pages, which is
cost effective and ecologically friendly. (In some countries the printer
is supplied with a starter toner cartridge which must be replaced after
1,000 pages.)

Remote Printer Console Program for DOS
The utility program, Remote Printer Console (RPC), is available on
the floppy disk supplied with your printer. When you operate your
computer in the DOS (Disk Operating System) environment, this
program allows you to easily change default settings of the printer
such as fonts, page setup, emulations and so on. This program also
provides a status monitor program, which is a Terminate-and-Stay
Resident (TSR) program. It can monitor the printer status while
running in the background and report the current status or errors on
your computer screen.

Popular Printer Emulation Support
This printer supports three printer emulation modes, HP LaserJet
5P, Epson FX-850, and IBM Proprinter XL. The printer also supports
Auto-emulation switching between HP and Epson or HP and IBM. If
you want to set the printer emulation, you can do it by using the
Remote Printer Console Program.

Optional Apple Macintosh Interface
An optional Apple Macintosh serial interface kit is available which
allows your printer to be connected to Apple Macintosh computers.
With this option, you can use your printer with both an IBM PC, or
compatible, and an Apple Macintosh at the same time. This optional
interface board can be used as an RS-422A interface for Macintosh
or an RS-232C serial interface for IBM PC or compatible.

Enhanced Memory Management
The printer provides its own data compression technology in the
printer hardware and the supplied printer driver software, which can
automatically compress graphic data and font data efficiently into the
printer's memory. You can avoid memory errors and print most full
page 600 dpi graphic and text data, including large fonts, with the
printer's standard memory.
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2.2

SPECIFICATIONS
Printing
Print method

Resolution

Print speed

Warm-up

First print

Print media

Developer

Functions

CPU

Emulation

Printer driver

Interface

Memory

Control panel

Diagnostics

Electrophotography by semiconductor laser beam scanning
1200 (H) x 600 (V) dots/inch (for Windows DIB graphics)
600 x 600 dots/inch (for Windows and DOS)

300 x 300 dots/inch (using Apple Macintosh with the optional
RS-100M)

Up to 6 pages/minute (when loading A4 or letter-size paper from
the multi-purpose sheet feeder)

Max. 20 seconds at 23°C (73.4°F)

20 seconds (when loading A4 or letter-size paper from the multi-
purpose sheet feeder)

Toner in a cartridge
Life Expectancy: 2,200 pages/cartridge (when printing A4 or
letter -size paper at 5% print coverage)

Drum unit, separate from the toner cartridge

IDT79R3041-20J 20Mhz

Automatic emulation selection among HP LaserJet 5P (PCL
Level 5e), EPSON FX-850, and IBM Proprinter XL

Windows 95/Windows 3.1 driver, supporting Brother Native
Compression mode and bi-directional capability.

Optional Macintosh® QuickDraw driver (Standard in some
countries.)

Bi-directional Centronics parallel interface. (IEEE 1284
compliant)

An RS-422A/RS-232C serial interface (RS-100M) is optionally
available.

1.0 Mbytes with Data Compression Technology.

Expandable up to 33 Mbytes by installing an industry standard
SIMM.

1 switch and 4 lamps

Self-diagnostic program
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2.3 Electrical and Mechanical

Power source

Power consumption

Noise

Temperature

Humidity

Dimensions (W x D x H)

Weight

U.S.A. and Canada: AC 110to 120 V, 50/60Hz
Europe and Australia:  AC 220 to 240 V, 50Hz

Printing: 150 W or less

Standing by: 35 W orless

Sleep: 9 W or less

Printing: 48 dB A or less

Standing by: 35dB A or less

Operating: 10 to 32.5°C (59 to 90.5°F)
Storage: 0 to 40° C (38 to 104°F)
Operating: 20 to 80% (without condensation)
Storage: 20 to 80% (without condensation)

366 (W) x 383 (D) x 250 (H)
(when the output tray is closed and the Multi-purpose sheet
feeder is removed.)

Approx. 7.0 kg (15.45 Ib.) including the drum unit.
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ELECTRONICS

General Block Diagram

Fig. 2.1 shows a general block diagram of this printer.
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: B :
| Charging : : ioct block |
: block Lo Paper eject bloc :
[
| | |
| : : Paper feed system |
e FE N BN S S A 4
| Toner cartridge :
|
| I
| Image generation system :
L J
Fig. 2.1
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1.2 Main PCB Block Diagram

Fig. 2.2 shows a block diagram of the main PCB.

- Engine Control 1/0

ASIC
=TT T T T s e 1
I I
CPU Core | |
- | ) 1
Reset Circuit - (R3041) - T Oscillator (4MHz) I
I I
BUS INT 1 :
I
I I
A | |
> | I
I I
- > Address Decoder |
Program + Font ROM | ~tie—— : DRAM Control :
4 Mbytes -t : :
I I
I I
<—: Timer :
I I
RAM | : :
(1.0 Mbytes) - : :
I I
- t FIFO :
I
I I
I I
Option RAM (SIMM)  |-ti—— : :
(max.32 Mbytes) - - r DATA EXTENSION |
I I
I I
I I
I I
I ]
- ~+————|  CDCC Parallel I10 ‘r—’l ToPC
Option Serial I/O - : :
(RS232C & RS422A) |- | |
- : :
: Soft Support :
I I
I I
I I
I I
I I
I I
EEPROM (512 X8 bits) [ > EEPROM 1/O |
I I
I I
I I
I I
I I
I I
Motor Driver : :
I I
I I

e ———————————

To Panel Sensor PCB

Fig. 2.2
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1.3 Main PCB
1.3.1 CPU Core

Fig. 2.3. shows the CPU circuit block on the main PCB.

The CPU is an IDT 79R3041-20J which is driven at a clock frequency of 20 MHz. This
clock frequency is made by dividing the source clock of 40.0 MHz into two. The address
and data bus are both 32 bit of ADO to AD31 and DO to D31. The total addressable
memory space is 4 Ghytes.

#11
[DT79R304 1 -20J
veco 5 lvec  DATRENPp-A—
13 vee
22_lvce BN —————
32 _yce
42_lyce RO
58 _lyce WRo44
ST _lyce
86 Jyce
73 _lyce BONTO—29 —
82 lvee
R67 330
5 __lyss SYSCLRO—A2—~AA—
12_lyss
21 _lyss
3L yss ALE|—26
41 _lyss
49 _lyss
58 _lyss Azml
85 lyss A]EZL
;? vss
20 vSs ce  ADOR
ADOB D01
— 38 ORESET ADD1—22
56 AD@2
ADD2 D05
@3-07F> scLke — 14 lcikoxIN  AD@3—23
AD4—B2 ADQ4
CPUINTNG 27 Jerirg ADoel 61 ADBS
CPUINTN1 26 62 ADQ6
CPUINTNZ 9SINTL ADBS ADD7
25 43TNTZ ADg7—E3
CPUINTN3 24 64 ADOB
QTNT3 ADOS
CPUINTN4 23 Jyrrz ADp9l—81 AD@S
cgyo—22 A, 20_4TNTS AD1p|—88 AD10
69 AD11
AD11 oTE
35_RDCEN AD12—12 D15
36_qAcK AD13—L
72 AD14
i AD14—T2—ooe
— CBRED Ap1s—T8 o2
_ 183 AD16 PTEE
450 A 24 33 __greonDe  ADIT—LI 202
& B 32 _BRCOND!  AD18—8—2rC
7‘ ‘2 23 _lsprcoND2 AD19—L2 T
8 L 28 ISBRCONDS  AD20—32
Lty 83 AD21
ReE 123 AD21 e
+5y0 37 fBERR Ap22—84
| AD23
AD23 Do
47_ip1Ace AD24—E 7252
48 Ipiact AD25—2
4 __AD36
AD26 Do
18 _lrsvpo AD27—2
s 8 AD28
18 lrsvp1 AD28 ADs5
17_lrsype ADRSI—2— =2
18 _lrsvp3 AD30—12 PCEE
15 Jrsvp4 AD31—11
Fig. 2.3
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132 ASIC
The ASIC is composed of a Cell Based IC and has the following function blocks.

(1) Oscillator circuit
Generates the main clock for the CPU by dividing the source clock frequency by
two.

(2) Address Generator
This controls the address buss by latching the AD buss signals with the ALE
signal.

(3) Address decoder
Generates the CS for each device.

(4) DRAM control o
Generates the RAS, CAS, WE, OE and MA signals for the DRAM and controls the
memory refresh processing (CAS before RAS self-refreshing method).

(5) Interrupt control
Interrupt levels:

Priority High 9 TIMER 3 (Watch Dog)

8 MONITOR

7 FIFO

6 EXINT

5 TIMER1

4 BD

3 Spare

2 CDCC / BOISE / DATA EXTENTION
1

Low TIMER 2

All the interrupts can be masked.

(6) Timers
The following timers are included:
Timer 1 16-bit timer
Timer 2 10-bit timer
Timer 3 Watch-dog timer
(7) FIFO

A 10Kbit FIFO is includedrporated. Data for one raster is transferred from the
RAM to the FIFO by DMA transmission and is output as serial video data. The
data cycle is 6.13 Mhz.
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(8) CDCC parallel /0
<Data receiving>
There are two modes in this unit. One is the CPU receiving mode and the other is
the DMA receiving mode. In the CPU receiving mode the CPU receives the
command data from the PC, and after the CPU is switched to the DMA mode, it
receives the image data and writes to the DRAM directly.

CPU Receiving Mode

STROBE
] L

BUSY | ; | [
ACK | '
I 90 psec : I 0.5 psec
I T
|
DMA Receiving Mode I
|
- |
STROBE _l I | | I
\ |
|
i

BUSY | | |—|—
ACK i |

1.5usec | ' 0.5 psec
| T

BUSY goes HIGH at the falling edge of STROBE. The data (8 bits) from the PC is
latched in the data buffer at the rising edge of STROBE. The pulse width of ACK differs
according to the speed MODE as shown above. BUSY goes LOW at the rising edge of
ACK.

<IEEE1284 support>
This supports the IEEE1284 data transfer with the following mode.

Nibble mode
Byte  mode
ECP mode

(9) Data extension
This circuit extents the compressed image data which are received from the PC,
and writes the bit map data to the FIFO.

(10) Software support
Supports 16 x 16 rotation, bit expansion, bit search, and decimal point change.

(11) EEPROM I/O
One output port and one I/O port are assigned.
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(12) Engine control 1/0O
This 1/O is used for the connection to the panel sensor PCB. It controls the main
motor, solenoid, sensors, etc.

#9 B
UPD95 180CD
BUSENN&BUSENN
R34 w@oo) BUSDIR%BUSDIR
O_msgummz TORDN—o=— I0RDN
oV SELROM1 I OWRNf——— TOWRN
R35 000
%MUDED CSRUMZAN%CSRDMZA
15 [MODEL  CSROMEBNI—S=
155 |MODE2  CSROMIANI—==
qE4 [MODE3  CSROMIBNI—==
T35 TESTCLK CSRSVNTCSRSVN
TESTMODE CSOP@NI— ==
71 CSOPIN—=¢
+5vO 55 |PMACMP XCSNF——— XCSN
I =5 [PMACHPN LS
=7 [PMBCHMPI IRASNTIRASN
=< PMBCMPN XRASNGTXRASND
R42 F102 HCMPITHCMPI XRASN { f——— XRASN1
% HCMPN (18
ov R43 F 102 162 cASNmills CASN®
Rec 103 DBINTN —=E-RSVINTN  CASN1i—=>— CASN1
HCHMPN —=-0PINTN CASN2[— 57— CASN2
CASN3—=——CASN3
122
WENf—==— WEN
152 Ipcy OENE2— CEN
FETH ot
ﬁg DC3 FUN%FUN
DC4 SLCT——=—SLCT
148 142
IVERLS PEF 75— PE
T4 |Pcs CDCCACKNI— 77— CDCCACKN
DC7 BUSY|———— BUSY
145
DC8 61
THM@
STBN %STBN THM1 :g
INITN — =21 INITN THM2(—%
SELINﬁSELIN THM3—c=
HBUSY ———HBUSY THMA ——
voo—28
RESIST — 24 IpegisT] vON|—22
37 65
—5g|RESIST2 SCANCLKI—==
SW —7 W DRIVE[—~
PSENS —— ——EJECT LED1{——LED1
COVER ————COVER LED2——=—LED2
TONER &TUNER LEDELLEIB
LOCK iu}cx LED4472LED4
DCLOCK LEDS—22  THMSK
56
SoLt—
SOL2——— FAN1BY
SIN SDLE%
SoL4—=
FANTFANEW
M souT EL—=g
1t HEATON
H J o S
N 1 49 .08MHZ © >w VIN DEVELOP—=
4 ol = R37 E o= TRANSF {(—2~
g3gu I 200 180 TRANSF2W
1t vouT TRANSR
[—“—1\)\»\uﬂ VOLN—=2
g Ay BN —E L BN PIA{—23— PMA
103 L2 3 .3uH XSENN — 2= XSENN PHAB{—22— PIIAB
XINTN e X INN PIB —g=— PI1B
XVDO ——=—xVDO PMBBTF’MBB
2V 191 DCHOT 11—=>
C45 102 Tg]REVIOB  DCMOT2—=  R36
VPPDNTREVHM ) 330
O—W/—J S REVIO2 SCLKR2——"—AAA— SCLK2
+5V/ REVIO3 (35
R47 472 SCLI—5e—1
SDAF————
Fig. 2.4
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133 ROM

A program and font data are stored in the 4MBytes ROM. ROM is composed by
the two 16 Mbits masks and is mounted to the 42 pin IC socket. And 16 Mbits
Flash ROM Module can be mounted to it, too.

#4
KM23C 16002B-12
CSROMBA LLgce/tE vee—22—otsY
I0RDN L3 doe/0E vss|—3L
32 e vss—2 0@V
MAGD 10 14 DO
MADL 9o i? g? 1g DO1
MA@2 8 A2 Q2 18 D@2
maes 7 |,5 a3l_2o D@3
MAG4 B A4 04 23 Do4
MABS 5 AS as 25 D@5
MABB 4 A8 a6 27 D6
MAB7 3 AT a7 29 Do7
MAB8 41 A8 a8 15 plife]
MABS 4P 17 DP9
AS Qs
MALD 39 19 D1e
AlD Q1P
MALL 38 21 D11
All Q11
MA12 37 24 D12
Al2 Q12
MA13 36 26 D13
A13 Q13
MA14 35 28 D14
Al4 QU4—=
MA15 34 AlS Q15 30 D15
MA16 33 /A-1
Ale
MAL17 2
Al7
MA18 1
MA1S AL8
42 19
#3
KM23C 168002B-12
11 Gce/TE vee—22——o*5Y
L3 doe/0F vss|—21
32 e vss—2 0@V
MABB 10 14 D16
MAG 1 9 i? g? 18 D17
MAD2 g 1g Di8
A2 Q2
MAB3 7 A3 a3 20 D19
MAD4 B 23  D2p
A4 Q4
MABS S AS as 25 D21
MADZB 4 A6 a6 27 D22
MAB7 3 A7 a7 29 D23
MAG8 41 A8 a8 15 D24
MABS 40 17 D25
AS Qs
MA@ 39 19 D26
AlD Q1P
MALL 38 21 D27
All Q11
MAl2 37 24 Des
Al2 Q12
MA13 36 26 D23
Al3 Q13
MA14 35 28 D30
Al4 Q14
MA1S 34 ALS Q15 30 D31
MA16 33 /A=1
Ale
MA17 >
AL7
MA18 1
MA19 Al8
42 _a19
Fig. 2.5
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134 DRAM

Two 4M-bit DRAMSs (x 16bits) are used as the RAM.

O+sy
#6 MSM4426QAJ-8 L 3133
)
é vee  vss ié
55 Ve Vss—=
vee  vss Opy
(@3-06C> OEN 27 ooe
x -@2A)  BWEN 13 QW
(x -@4B) BCASN1 28 ducrs
(x -@4B) BCASNG 2% JicAs  poil—-—De@
(@3-86C) IRASN 14 JrAs  poel—3 Dol
4 D@2
1 O3 g3
—=—NC Do4
2 7 D04
—=—iNC rlel
15 8 D@5
——iNC De6
30 3 Do6
=—INC Da7
pos| 18 Do7
Moo 16 |,.
_MAel 17 1 pog—3L D@8
MAG2 18 |\ pgqpl 32 D@9
_MA@3 1S |5 pgyqlS33 DB
MAR4 22 |\ pgppl 34 DIl
_MABS 23 |\c  pgy3l_36 D2
,MABE 24 [\~ poqsS7 DI3
__MA@7 25 |5 pgigl_38 D14
, MABB 26 [0 poigbS2 DIS
O*5V
lcas
#5 MSM44260AJ-8 104
é vee  vss gé
sgvee  vss—2
vee  vss oY
27 Jor
S
(% -@4A) BCASN3 UCAS
(% -@4A) BCASN2 29 dtcas  pot—=—D18
14 =2 3 DI7
ORAS D@2
4__DIs
11 be3—5—77g
—=—1NC Do4
2 7 D20
NC hle
iS5 8 D2l
——NC DO6
30 EEEE]
NC Da7
pog| 1@ D23
MA@ 16 |,
. MAel 17 pog—3L D24
_ MAg2 18 |5 poipl 82 D25
_MA@3 1S |5 pgyq}_33 D26
_MAB4 22 |G ool 84 D27
_ MABS 23 |\o  pgy3l_36 D28
MABE 24 |\o  popal—S7 D29
_MABT 26 |5 pogl 38 D3
MA@ 26 |0 porgl—sS9 D31

Fig. 2.6
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1.3.5  Optional RAM

As the option RAM, 32 bit SIMM of 72 pin can be mounted. SIMM has one slot and can
deal with 1 MBytes to 32 MBytes.

MAL10:001
SLOT1 SIMM
MABD 12
MAB 1 13 ﬁ?
MAB2 14; A2
MAB3 15; A3
MAB4 16; A4
MABS 17; AS
MABE 18; "
MAB7 28 A7
MAB8 31 A8
MABS 32 A9
MA1D 19; ALD
pja)) 2 b2
g1 4 D1
D@2 6 D2
D@3 8 D3
D@4 20
D05 ER: gg
D@6 24 o
1 -l 1
bes ey
bes sl
D1@ 53
D1t S5x gﬁ’
Di12 57 D1z
D13 61 D13
D14 63 Di4
D15 65 DiS
D16 3 Die
D17 S D17
D18 7 Dis
D13 El Dis
D20 21 D28
D21 23 D21
D22 25 D22
D23 27 D23
D24 50 D24
D25 52 D25
D26 54 D26
D27 56 D27
D28 58 D28
D29 60 D29
D30 62 D38
D31 64 D31
BCASNZ% cASE
BCASN1 ﬁ CAS1
B[IASNE%42 CAS2
E?[IASNZZ%44 CAS3
BXRASNZ@ RASD
25 RAS2
BXRASN1 ﬁ RAS1
27 RAS3
BWEN —— 5 WE
10
+5V/ 3R oV
=) +5V
+5V
1
33 GND
e GND
oV GND
11
HEZS NC
Hﬂg NC
4;248 NC
Hgg NC
H71 NC
4;267 NC
HEBS PD1
HBS PD2
H7Z PD3
435 PD4
436 MP2
4;237 MP2
438 MP1
—3MP3
Fig. 2.7
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1.3.6  Optional Serial 1/0

The interrupt of serial I/O are input to the EXINT terminal of the ASIC, and are
recognized by the CPU. A 32-byte space for register is provided for this 1/O, which are
read and written to by the CPU.

P4 OP I1/F

RESET<é14447RESETN
opcsézaggg—XCSN
RDES 10RDN

1
& T0WRN
HR 30 MAB

MAL1@:081

16
OPIRQ >277><INTN
SENTAN{E%4447RESIST
BD 12%BDN
EXVDO >=——— XVDO
20
LEDR ]
SENSE >117><SENN

+5V
igi 25 C5e
26

+5V X2 184
v X oV
2V X1

2V X 75—
gv ¥—H

DI31:001

Fig. 2.8

1.3.7 EEPROM

The EEPROM is X24CO04F type of a two-wire method with a 512 x 8 bits configuration.

+5V

1o
X24CO4F
1__ltesT veel—28

SCL
Vss

4

AB
Al
A2  SDA

pVO

Fig. 2.9
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1.3.8 Reset Circuit

The reset IC is PST591DMT. The reset voltage is 4.2V (typ.) and the LOW period of
reset is 50 ms (typ).

RESETN (B3-82E>

4+

SVoowin R77

PSTS91DMT 821

3 fvee outp—L l
4 _foNp MR —2 et

]) 1081

Fig. 2.10

v

139 CDCCIl/O

Fig. 2.11 shows the CDCC interface circuit.

RES 102
RE9 102
R70 102
R71 102
INES

a0
i
i

P3 CENTRQ
151

CDCCACKN

000 BUSY

3
ACK <
4 900 PE
3
2

BUSY
PE
SELECT
FLT
INPRIM
SELIN
ATFEED
sTB

151 sLeT
151

FLTN

S INITN

s SELIN Ra2
7

8

o——n
HBUSY v o

STBN ovo- RIR,
| cs3 o -gee> Hoen — B8R,

T 151

o
o}
N

e o [ [ b o o o
|35 |o o |5 | o

181

5]
<
M’
|

ceL (1B1)

cep

Fig. 2.11
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1.3.10 Engine I/O

Fig. 2.12 shows the engine interface circuit.

oV +24v

R28 G2
472 2581132

QA1 R27 183

1 6
R26 P2 ENGINE
[4/\/x»$@@9] FAN % -09D)

¢ D4 40
R25 183 a3 155355 O -026)  THERM2 ——————=C FANSPEED

2581132 ey < +5V
T ﬁiéi

+24VRET T “'g‘w 1800U 6

10

x -PBE) FAN24V

(x -PBEY FAN1BV

v

ov D1 RD3.9PB 5< BV
ov

oV 7
+24yO +24V
R1 183 22 oy
f444§§<+24VRET

+24VRET +24VRET

D2 RD3.9PB

(#19) B (#19)

A
(x -01G> BDN J
2 1 4 3

T4LS14 T4LS14

QA4
SW R17

SW1
COVER
RESIST
PSENS

1 5 COVER RS
‘{% RESIST R1Z
PSENS R1O

TONER

VD0

2 ‘{i TONER RS
3 LDON

HODEL RAIAL El g
UMGEN S5 SCANCLK
+24VRE{> Ok —@5E)  LOCK LOCK

(* -@6E) LED1 RIS »\/\,igl 19 EE;ZE
o1 x -@EE> LED2 gig 1 fg LED2
(* -@6E> LED3 LED3
x -@6E) LED4  R1* 1 8% Epa
soL
(x -10B> FAN FANCTL
ELCTL
(* -07B) THERM THERM
HEATON
CHARGE
DEVELOP
TRANSF
HCMPN (% -B4C> TRANSR
VCLN
QA3 3 2 PMA
o ] g il
dd d J

| ] 1 6 483899939 8 83484 SIS RS ———=>>PMB
— ﬂ R20 22

e COTIT T T

102 X19 101 X2

4
%]

C

4
MODEL
UMGSN

4
MODEL
UMGEN

4
o] MODEL
+24VRET UMGEN

a4 HJTIL 114YK_ 3
1
2 |

Fig. 2.12
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1.3.11 Paper Feed Motor Drive Circuit

#1
MTD2083
PIA Shint our =3
5V PMAB
55N ouTe—= Ro9
R19 e 22 [N OUTSg (123)
472 PMBB IN4 0UT4
va—vvv—J 4
R30 o4 12 VmmA
183 g3t VmmB
O————=
+5V/ >7 Vref
i /R
ces 7
332 +5V 21 |'tt
ces vce
104 .
oV 3 |-C
av +R4VRETO————————— |FC
NCH——— +24VRET
16
NCH——
17
NCr—e—
NC——
Fig. 2.13
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CHAPTER Ill DISASSEMBLY AND REASSEMBLY

1.

SAFETY PRECAUTIONS

To avoid creating secondary problems by mishandling, be careful to follow the precautions
below during maintenance work.

@)

)
®)
(4)

©)

(6)

(@)

®)

9)

Always turn off the power switch and unplug the power cord from the power outlet
before accessing any parts inside the printer.

Be careful not to lose screws, washers, or other parts removed during servicing.
Be sure to apply grease to the gears and other positions as specified in this chapter.

When using soldering irons or other heat-generating tools, take care not to damage
wiring, PCBs and covers.

Before handing the PCBs, touch a metal part of the equipment to discharge any static
electricity chargein your body, or elseelectronic parts or components may be
damaged.

When transporting PCBs, be sure to wrap them in conductive sheet to prevent static
damage.

Be sure to replace self-tapping screws correctly, if removed during servicing. Unless
otherwise specified, tighten screws to the following torque values.

TAPTITE, BIND or CUP B
M3 : 6kgf e cm
M4 : 9kgf « cm

TAPTITE, BIND S
M3 : 9kgf « cm

SCREW
M3 : 7kgf « cm
M4 : 10kgf « cm

When connecting or disconnecting cable connectors, hold the connector body, not
the cables. If the connector has a lock, release the connector lock first then
disconnect the cable.

After a repair, do not only check the repaired portion but also check the connectors
and that other related portions are functioning properly before doing operation
checks.
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3. DISASSEMBLING PROCEDURE
3.1 Drum Unit
(1) Open the top cover.

(2)  Lift out the drum unit.

e
\

Drum unit

Fig. 3.1

3.2 Top Cover

(1) Open the top cover to the first lock position.

(2)  Prise up the top cover link and free it from the dowel on the top cover to release it

inwards.

(8) Press the link downward.

Dowel on top cover
Top cover
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(4) Open the top cover further, release the catches on both sides by sliding the top cover
backward.

Top cover

=
1 =
Bottom cover/ Catches

Fig. 3.3
3.3 Multi-purpose Paper Tray Assembly

(1)  Pull the left rib outwards from the Mp tray and pull out the MP tray. It is not necessary
to release the right rib.

Left side

Ground leaf spring

Grease: FLOIL GE-676

(or FLOIL GE-334C) Motor heat sink

6.2 mm

Fig. 3.4
NOTE: When reassembling, remove the old grease from the Motor heat sink and apply a

suitable amount of new grease (2 rice-grain size) between the heat sink of the motor
and the ground leaf spring.
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3.4 Fixing Unit
(1) Remove the screw securing the fixing unit.

(2)  Lifting up the fixing unit, disconnect the two heater harnesses and disconnect the
thermistor cable from the connector on the EL PCB.
Fixing unit

=% b I o8 Yo
) - _
L ‘ Heater harness (Brown)
v
\

Heater harness
(Blue)

Thermistor harness (White)

Fig. 3.5

3.5 Scanner Unit
(1) Remove the three screws.
(2)  Lift the scanner unit to obtain access to the panel sensor PCB.
(3) Disconnect the three scanner unit connectors from the panel sensor PCB.

(4) Remove the screw and disassemble the Toner sensor PCB from the Scanner unit.

Mirror

Toner sensor PCB ? ! S ?

[~ \__ Connectors (P2, P3, P9)

Panel sensor PCB

S Seal sponge 1

Fig. 3.6

NOTE: Never touch the inside of the scanner unit or the mirror when disassembling or
reassembling. If there is any dirt or dust on the mirror, blow it off.
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3.6 Main PCB Assy

(1) Remove the four screws securing the main PCB holder to the back of the printer.

(2)  Grasp the hooks at the left and right ends of the PCB holder and draw out the main
PCB assy.

Screws

3.7 Base Plate Assy

NOTE: Prior to turning the printer upside-down, the drum unit should be removed from the
printer.

(1)  Turn the printer upside down.
(2) Remove the six M4 and eight M3 tapping screws.

(3) Lift out the base plate assy and remove the grounding screw.

M4 Screws M3 S
i crews
(B tight) (S tight) M4 Screws M3 Screws

M3 Screws (B tight) (S tight)

M(‘lBSt-C rre]zt\;v ° (S tight) @g M4 Screws
19
| (B tigh
<
|

@:»\\7’ Grounding wire

Washer

y

Grounding screw

Rubber foot

Fig. 3.8
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3.8 Panel sensor PCB Assy

(1) Remove the screw securing the panel sensor PCB assy. Slide the part A from under
the main shield and lift the PCB assembly upwards.

(2) Disconnect the seven connectors from the PCB (The three connectors P2, P3 and
P9 have already disconnected when disassembling the scanner unit. See page, IlI-
5).

Panel sensor PCB assy

%

N
> \ Main Shield
o@/‘\\ 7 %ﬁj\?\?/

\ = ﬁ\&// = Solenoid harness (P6)

—\_S\ HV flat cable (P7)
\ LV harness (P4)

Main (feed) motor harness (P5)

g

Fig. 3.9

NOTE1: When reassembling, the connectors must be inserted fully into the PCB and the
PCB must not be lifted up by the harnesses.

NOTEZ2: The connectors should be inserted by matching the housing colour and the number
of pins.

3.9 Low-Voltage Power Supply PCB Assy

(1) Remove the screw securing the low-voltage power supply PCB assy and lift the PCB.

(2) Disconnect the two connectors from the component side of the PCB.

Low-voltage power.
supply PCB assy ___— % Heater harness
= \ (CN1)
AN

@ N

LV harness (CN101) Fig. 3.10
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3.10 High-voltage Power Supply PCB Assy
(1) Remove the screw securing the high-voltage power supply PCB assy and lift the PCB.

(2) Disconnect the four connectors from the PCB.

Insulation shee(\ﬁl\
High-voltage power supply PCB ass
Drum ground PCB
harness (P4) ¥

Fan motor harness (PZ%/// ///

\ Density volume
Py E 55 '
Erase lamp harness (P3 \ ~
HV Flat cable (P1) [PLR

Density dl

Fig. 3.11

NOTE: When reassembling, the density volume adjuster knob must be fitted into the cutout
side of the density dial.

3.11 Fan Motor

(1) Disconnect the connector from the high-voltage power supply PCB. ( It should have
been disconnected already, see above)

(2)  Lift out the fan motor assy.

y\i Fan motor assy
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3.12 Drive Unit

(1) Remove the four screws securing the drive unit.

Drive unit

Fig. 3.13
3.13 Main Motor Assy and Motor Heat Sink
(1) Remove the two screws securing the main motor assy.
(2) Remove the two screws securing the motor heat sink.

Motor heat sink
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3.14  Gears and Solenoid
(1)  Apply grease the points shown below.

Grease: MOLYKOTE EM-30L TKC-0
MOLYKOTE EM-D110

Apply grease to these points

Gear 40/Inside
cog 54

sy Gear 45 arm assy

lever Gear for 20

Clutch holder
spring

Connection gear 30

o ‘ ‘\\ Gear 14/47
. Vi P Lever return
Paper pick-up \ @ tt’ spring
solenoid lever N "\
é A W= _— Grease (EM-30L)
e
( /,
=/
|

NOTE: Apply EM-30L to the small gears (2 pcs.) inside the "Gear 45 arm assy".

Fig. 3.15
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3.15 Tray Extension

(1) Put the tray extension assembly down towards the front of the printer, and pull the
bottom of both side legs outwards to release it.

Multi-purpose
paper tray assy

3.16 Paper Eject Tray Assy
(1) Open the paper eject tray.

(2) Press both sides of the hinges of the paper eject tray inwards to release it from the
holes in the top cover.

(3) Press the tray extension inwards as shown by the arrows and remove it.

NS Top cover

>

\ Paper eject tray assy

X\\ [/ Tray extension
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3.17 Core

(1) Remove the flat cable from the ferrite core secured to the LD harness on the back of
the scanner unit, and then carefully cut the tywrap to remove the ferrite core secured
to the LD harness.

LD harness

Ferrite core

\ Tywrap
N,

Flat cable

Fig. 3.18
(2)  Carefully cut the tywrap to remove the core secured to the body bottom. And then

remove the motor harness, the solenoid harness and the drum ground PCB assy
harness which all pass through the core.

Core TFC Drum ground PCB assy

>

Solenoid

SN
ﬁa\\
Motor harness

Fig. 3.19
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4.

Pad

PACKING

NO RTN form

Insertion DC

Dust cover

Fig. 3.20
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CHAPTER IV TROUBLESHOOTING

1. INSPECTION MODE
1.1 Inbuilt Inspection Modes

The printer incorporates the following inspection modes such as the factory inspection
mode and the test print mode.

Factory inspection mode, Continuous grid pattern print mode, 3 patterns print mode, NV-
RAM value dump mode, ROM code update (FLASH rom only), RAM check and 4% density
test print..

The operation of the inspection mode is as follows.
(1)  Turn off the power to the printer.

(2) With the top cover open, turn on the power while holding down the button
on the operation panel.

When entering this mode, the DRUM LED is ON. Holding down the button causes the
LEDs to turn ON in the order DRUM -> ALARM -> READY -> DATA -> DRUM. When
you release the button, a mode is selected. The mode selected is indicated by the
LED which is ON when you release the button. The inspection modes are assigned to
the respective LEDs as shown below.

LED Type of inspection
DRUM Factory inspection mode
ALARM Continuous grid pattern print mode
READY 3 patterns print mode (grid horizontal
lines and black)
DATA NV-RAM value dump mode

DRUM + ALARM | The ROM code update (only when
flash memory is mounted)
ALARM + READY | RAM check

READY + DATA 4% density printing

Details of the factory inspection mode are as follows.
This mode is used to check if the sensors in the printer function correctly. In the process of

this inspection, the LEDs and buttons are also checked. On entering this mode, the LEDs
show the status of the respective sensors as follows.
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[] DRUM  |[«— paper eject sensor
[ ] ALARM |=— Registration sensor

READY -+—— Cover sensor

(PAPER)
[ ] DATA  |=— Toner sensor
(TONER)
O <-— Switch

Paper eject ON (Paper is detected.) DRUM LED ON
sensor OFF (No paper is detected.) DRUM LED OFF
Registration ON (Paper is detected.) ALARM LED ON
sensor OFF (No paper is detected.) ALARM LED OFF
Cover ON (The top cover is closed.) READY LED OFF
sensor OFF (The top cover is open.) READY LED ON
Toner ON (The toner cartridge is installed.) | DATA LED OFF
sensor OFF (No toner cartridge is installed.) | DATA LED ON

The procedure for the factory inspection mode is as follows.

@
@)

3
(4)

(®)
(6)

@)
8)
)

Open the top cover and remove the drum unit.

Turn on the power to the printer while holding down the button. The DRUM LED
comes ON.

Release the button and immediately lightly press the button again.

Check if the DRUM (paper eject sensor) and ALARM (registration sensor) LEDs go
OFF after all the LEDs go ON.

If the paper eject sensor is ON at this point and the DRUM LED goes ON (error).
If the registration sensor is ON at this point and the ALARM LED goes ON (error).

Install the drum unit. Check that the DATA LED goes OFF.

Lightly touch the registration sensor actuator. Check that the ALARM LED comes
ON.

Close the top cover. Check that the READY LED goes OFF.
Press the button.

If all the sensors are correct, the printer goes back to the READY status. If any error
is detected, the corresponding LED stays ON.
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1.2 Error codes

In the event of a printer failure, error codes will be indicated as shown below. All the
LEDs and the specific LEDs are turned ON alternately. The specific combination of
ON LEDs indicates the type of error.

Type of error DATA READY ALARM DRUM
Fuser Malfunction O
Laser BD Malfunction O
Scanner Malfunction O O
ROM Error O
D-RAM Error O O
Service A * O O
Service B * O O O
NV-RAM Error * O O O
CPU Runtime Error O O O O

* Refer to the further description of those errors as follows;
» Service A: Address Error
» Service B: Bus Error
e CPU Runtime Error: Other CPU errors such as lllegal Instruction or Operation
Overflow

LED error indications

FUSER MALFUNCTION

[ ] DRuUM A SR A S A S A ¢
[] ALARM w O w O
------- »-
[] READY w O % O
(PAPER)
[ ] DATA w O % O
(TONER)
Alapse of time
Q O : OFF 3¢ : ON
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Appendix 1. Connection Diagram

AC INPUT
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< SWITCH
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MAIN MOTOR
ENGINE I/F P2 @
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\ W]
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SCANNER MOTOR | pa
LASER - >< P2 p7
SOLENOID H:|4>{D
P6
TIR CLN ||GRID ||DEV

FAN

B P4D

P2 P3

L] L
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vd
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Appendix 2. Main PCB Circuit Diagram (1/3)
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Appendix 3. Main PCB Circuit Diagram (2/3)
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Appendix 4. Main PCB Circuit Diagram (3/3)
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Appendix 6. Low-Voltage Power Supply PCB Circuit Diagram 230V
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Appendix 7. Low-Voltage Power Supply PCB Circuit Diagram 115V
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