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Overview

1. OVERVIEW

1.1 COMPONENT LAYOUT
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Overview

1. Scanner HP sensor 15. Paper transfer roller

2. ADF exposure glass 16. Registration roller

3. 2nd scanner (2nd carriage) 17. By-pass feed table

4. Exposure glass 18. Tray 2

5. 1st scanner (1st carriage) 19. Tray 1

6. Scanner lamp 20. Toner collection bottle

7. Original width sensor 21. Laser optics housing unit
8. Original length sensor 22. PCDU (4 colors)

9. Scanner motor 23. Image transfer belt cleaning unit
10. Lens block 24. Image transfer belt unit
11. Sensor board unit (SBU) 25. Toner bottle (4 colors)
12. Paper Exit rollers 26. ID sensor

13. Duplex unit 27. Fusing lamp

14. Fusing unit
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1.2 PAPER PATH

Overview
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. Original tray

. Original exit tray
. Duplex inverter

. Duplex feed

. By-pass tray feed
. Tray 1 feed

. Tray 2 feed

8.

Tray 3: Optional paper feed unit/LCT

9. Tray 5: Optional LCT 1200

10. Tray 4: Optional paper feed unit
11. Finisher booklet stapler (Optional)
12. Finisher stapler (Optional)

13. Finisher upper tray (Optional)

14. Finisher proof tray (Optional)

15. Inner Tray

The 2000/3000-sheet (booklet) finisher and 1000-sheet finisher require the bridge
unit and one from the two-tray paper feed unit or the LCT.
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Overview

1.3 DRIVE LAYOUT
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1. Scanner motor: Drives the scanner unit.

2. Toner supply clutch-K and | Turns on/off the drive power to the toner supply
-CMY: unit (K and -CMY).

3.ITB (Image Transfer Belt) Moves the ITB into contact and away from the
contact motor: color PCDUs.

4. Toner transport motor: Drives the toner attraction pumps and the toner

collection coils from the PCDUSs, from the transfer
belt unit, and inside the toner collection bottle.
Also rotates the toner bottles.

5. Development clutch (K, Y, | Turns on/off the drive power to the development

M, C): unit (K, Y, M, C).

6. Drum/Development drive Drives the color drum unit and development unit

motor (K, Y, M, C) (K, Y, M, C).

7. Paper feed clutch Switches the drive power between tray 1 and tray
2.

8. Paper feed motor: Drives the paper feed mechanisms (tray 1/tray 2).
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Overview

9. By-pass feed clutch: Turns on/off the drive power to the by-pass
pick-up, feed and separation rollers.

10. Registration motor: Drives the registration roller.

11. By-pass/duplex feed Drives the by-pass pick-up, feed and separation

motor: roller, and duplex transport rollers.

12. Paper transfer contact Moves the paper transfer roller in contact with the

motor: image transfer belt.

13. ITB drive motor: Drives the image transfer belt unit.

14. Duplex inverter motor Drives the duplex inverter rollers and duplex
transport rollers.

15. Fusing/paper exit motor: | Drives the fusing unit and paper exit section.
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Overview

1.4 BOARD STRUCTURE

1.4.1 OVERVIEW

Bluetooth

MLB

One of
IEEE1264
Wireless LAN

d027d201b

NOTE: In the diagram, ‘MLB’ is the File Format Converter

Descriptions

BCU (Base Engine Control Unit) and IPU (Image Processing Unit):
The BCU controls all the mechanical components and the following functions:
= Engine sequence
= Engine operation
= Polygon motor control
= Controller board connection
The IPU processes digital signals.

Controller:

The controller connects to the IPU through a PCI bus. The controller handles the
following functions:

= Machine-to-host interface

= Operation panel interface

Detailed Descriptions 6 D143/D144



Overview

= Network interface

= |Interfacing and control of the optional IEEE1284, IEEE802.11a/g, g (wireless
LAN), File Format Converter, HDD, and DRAM DIMM

= Interfacing and control of USB and the devices that are connected to USB,
such as the Bluetooth unit and the External USB keyboard.

LD Drive Board:

This is the laser diode drive circuit board.

SBU:

The Sensor Board Unit has a CCD (charge-coupled device) and an analog-to-digital
conversion circulit.

Operation Panel Board:

This controls the display panel, the LED and the keypad.

Scanner I/O Board (SIO):

The scanner 1/0O board is a circuit board that transmits control signals and electricity.

I/O Board (IOB):

Contains drivers for motors and other mechanical components.

Fax Control Unit (FCU):

The fax controller unit (FCU) controls the fax programs and communicates with the
controller to share copier resources.
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Overview

1.5 PRINTING PROCESS

2 d088d113a

This machine uses four PCDUs, and four laser beams for color printing. Each PCDU
consists of the drum unit and the development unit. Each drum unit has a drum,
charge roller, cleaning brush, and blade. From the left, the PCDU stations are yellow,
magenta, Cyan and Black.

The drum [A] is charged with a negative voltage, and is exposed by the laser from the
laser optics housing unit [B]. The laser neutralizes the negative charge on the surface
of the drum. So, the white parts of the image correspond to areas of the drum that still
have a high negative charge. The toner has a negative charge, and it moves to the
areas of the drum that have the smallest negative charge (i.e., the areas written by
the laser beam).

The image on each drum is moved to the transfer belt by the positive bias that is
applied to the transfer belt [C]. All four toners are put on the belt at the same time.
Then, the completed four-color image is moved to the paper by a negative charge
applied to the ITB drive roller [D] (the transfer roller [E] is an idle roller).

1. Drum charge: The charge roller gives the drum a negative charge

2. Laser exposure: The laser beam from the laser diode (LD) goes through the lens
and mirrors and reaches the drum. The machine turns the laser beam on and off
to make a latent image on the drum.

3. Development: The development roller carries negatively charged toner to the
latent image on the drum surface. This machine uses four independent
development units (one for each color).
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4. Transfer:
Image transfer: Bias rollers opposite the OPC drums transfer toner from the
drums to the transfer belt. Four toner images are super-imposed onto the belt.
Paper transfer: Then, the ITB drive roller pushes the toner from the transfer belt
to the paper (the transfer roller is an idle roller).

5. Cleaning for OPC drum: The cleaning brush and blade remove remaining toner
on the drum surface after image transfer to the paper.

6. Quenching for OPC drum: Quenching is done by illuminating the whole area of
the drum with the laser at the end of every job.

7. Cleaning and quenching for transfer belt: The cleaning brush and blade clean
the belt surface. The grounding roller inside the transfer belt unit removes the
remaining charge on the belt.

d088d119 [A]

9. ID sensors: The ID sensors detect the patterns for the line position adjustments
and the density of ID sensor patterns on the transfer belt.
All ID sensors are used for the line position adjustment. However, only center ID
sensor is used for the process control. On this board, there are 3 ID sensors in
total, as follows.
= [A]: Line position adjustment (front)
= [B]: Line position adjustment (center) and process control (KCMY)
= [C]: Line position adjustment (rear)
The ID sensor output is used for the following:
= Process control and for automatic line position
= Skew correction
= Color registration adjustments for the latent image.
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Machine Ventilation

2. MACHINE VENTILATION

2.1 OVERVIEW

d1440037
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Machine Ventilation

C:
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d1440039
A: Front view
B: Rear view
C: Rear view (Exterior cover)
No. Description Inlet/Outlet Remarks
1 |Paper exit fan Inlet
2 |QSU heater cooling fan Inlet
3 |Main fans Inlet 4 fans
4 Controller unit fan Inlet
5 |Dusts filter -
6 |Ozone filters -
7 [2nd duct fans Outlet 2 fans
8 [1st duct fan (Tube cooling fan) Inlet
9 |PSU fans Inlet
10 3rd duct fan Inlet
11 |AC controller board fan Inlet
12 |Fusing fan Outlet
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Machine Ventilation

2.2 AIRFLOWS

The airflows and the ventilation efficiency of these models are improved over those of
the predecessor models.

These extend the acceptable range for temperature to rise inside the machine and
improve the printing quality.

Airflow detail descriptions (#* Overview)

[4] <Development section || [1] |- - - -
[4] <| Face plate rear duct || [3] |=|Fusing section rear || [1]
[2] | Fusing section 3 [12] |- - - -
[8]*/[10] |=|Toner supply section || [G] |- - - -
[9] . PSU 2 [C] |- - - -
[5] <% HDD/Controller |2 [G] |- - - -
[11] |=» AC controller 2 [F] |- - - -

* Only for D143/D144
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Machine Ventilation

2.2.1 PSU VENTILATION

OLD VERSION

d1440148

NEW VERSION (D143/D144)

d1440038

To prevent rising temperature in the toner supply route [A] due to heat from the PSU,
the hot air in the power supply unit will be exhausted to the outside directly (®).

To do this, a louver ([C] in the overview) is added and the location of the PSU fan is
optimized (moved).
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Machine Ventilation

2.2.2 TONER SUPPLY SECTION VENTILATION

» The predecessor machine creates the airflow [A] with the PSU fan. In this model,
the louver ([B] in the overview) and the duct @ are added at the rear of the
machine to get the external air in. Also, the 1st duct fan is newly added to create
the airflow [B] because the PSU fan is used to exhaust only.

L

d1440100
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Machine Ventilation

o S |_
SN

d1440101

= Acutout [A] is created on the supply guide plate and the 2nd duct fan [B] is
doubled in order to exhaust the air from the main fans effectively (The
predecessor is [A].).
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Machine Ventilation

2.2.3 AIR CURTAIN VENTILATION AT THE REAR OF THE FUSING
SECTION

[EB] d1440103

A duct is added at the rear of the PCDU face plate. This forms an airflow route, and
prevents toner from diffusing around the faceplate and the toner bottles. Also, the
shape of the inner cover is changed (Larger outlet [A], air leak prevention [B]).

d1440102

The new duct [A] and the shape of the inner cover can guide the airflow from the main
fan smoothly to the QSU fan. The airflow [B] that passes through the rear of the fusing
section forms an air curtain between the fusing section and the development section.
This curtain prevents increases in the temperature of the development section.
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Machine Ventilation

2.3 FAN CONTROL

This machine has "Extra Fan Control" mode to cool down the temperature inside the
machine after a multiple printing job (more than 1,000 sheets; A4 LEF) and the
temperature inside the machine goes beyond a threshold set in the SP mode. When
the machine enters the Extra Fan Control mode, all fans are activated and kept
operating until the temperature inside the machine goes below a threshold set in the
SP mode after the job.

2.3.1 CAN OR CANNOT DURING EXTRA FAN CONTROL MODE

= Normal operation (copy, print, scan, etc.) can be done.

= Operation switch on the operation panel does not work.

= Fan operation cannot be stopped except turning off the main power switch.
Extra Fan Control will be resumed if the machine is turned on within 30 minutes
after turning off the main power switch.

= The machine cannot enter the energy saver mode during the Extra Fan Control
mode.
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Machine Ventilation

2.3.2 SP SETTINGS FOR EXTRA FAN CONTROL

NOTE: Do not touch the following SP modes in the field. These are for design

use only.
SP Description
Displays the status of the
extra fan operation.
SP1-953-001 [Extra Fan Cooling State P . DFU
0: No operation
1: Operation
Sets the execution threshold
Extra Fan Control . . £ th ra f
emperature of the extra fan
SP1-953-006 [Execution Temp.: P DFU
control.
Threshold
[20to 70/ 37.3 / 0.1step]
Sets the cancellation
threshold (difference from the
Extra Fan Control tion t ture)
execution temperature
SP1-953-007 (Cancellation Temp.: P DFU
temperature of the extra fan
Threshold
control.
[0.1to 20/ 4.5/ 0.1step]
Sets the extra fan control on
Extra Fan Control or off.
SP1-953-008 ) DFU
ON/OFF Setting 0: Off
1: On
i Sets the execution threshold
Fan Control Execution
SP1-955-001 temperature of the fan control. | DFU
Temp.: Threshold
[20to 70/ 34.6 / 0.1step]
Sets the cancellation
. threshold (difference from the
Fan Control Cancellation )
SP1-955-002 execution temperature) DFU
Temp.: Threshold
temperature of the fan control.
[0.1to 20/ 1.8/ 0.1step]
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Machine Ventilation

2.4 COOLING CONTROL INSIDE THE MACHINE

This machine has a temperature sensor (development thermistor) to perform a
cooling operation according to the temperature inside the machine to control the
excessive rise of temperature and to keep the machine quality.

2.4.1 LOCATION OF THE TEMPERATURE SENSOR
(DEVELOPMENT THERMISTOR)

d1420112

[A]: Temperature sensor (development thermistor)

2.4.2 OVERVIEW OF THE COOLING OPERATION INSIDE THE
MACHINE

Fans operate according to the temperature inside the machine which is checked
during or after printing to cool the temperature. For example, changing of the fans to
rotate; extra rotation of the fans after printing.

Addition to the fans operation, CPM control is performed to cool the temperature
when large amount of printing causes extremely high temperature.
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Cooling operation during printing

d1420113

Usually the fans [A] of the main fan are used to cool the temperature inside the
machine and the temperature sensor checks at regular time intervals.

If the temperature goes beyond an each threshold, the fans [B] operate instead of the
fans [A] or both fans [A] and [B] operate at one time because the volume of air of the
fans [B] is bigger than that of the fans [A].

Also if the temperature rises even further due to large amount of printing, CPM control
is performed.

The table below shows the relationship between the temperature and the
performance of the fans and CPM control.

Detected . :
Fan [A] operation | Fan [B] operation CPM control
temperature
The Highest Performed Performed Performed
Higher Performed Performed Not performed
High Not performed Performed Not performed
Low Performed Not performed Not performed

Cooling operation after printing

Usually the fans operation is stopped after printing. However the high temperature
inside the machine keeps the fans rotating even after printing.
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3. PROCESS CONTROL

3.1 OVERVIEW

This machine has the following two forms of process control:
= Potential control
= Toner supply control
The following machine components are used for process control:
= One ID (image density) sensor (black, cyan, magenta and yellow).
= TD sensor.
Normally, process control is not disabled. If process control is disabled, fixed supply
mode is used for toner supply, and the Vrrer stored in SP 3222 is used.

3.2 PROCESS CONTROL SELF CHECK PROCEDURE

( Start )

A 4

VsG adjustment <— Step 1
A 4
ID sensor solid pattern generation <— Step 2
A 4
Sensor pattern density detection <— Step 3
A 4
Toner amount calculation <+— Step 4
A 4
VD, VB, VL selection and VTREF adjustment <+— Step 5

A 4

( End )
d027d608a

Step 1: VSG Adjustment

This machine uses one ID sensor (direct reflection type) for the process control. The
ID sensor detects a pattern for each color (see the ‘Printing Process’ section).

The ID sensor checks the bare transfer belt’s reflectivity. Then the machine calibrates
the ID sensor until its output when reading the bare transfer belt (known as VSG) is
as follows.
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= VSG =4.0+0.5Volts
This calibration compensates for the transfer belt’'s condition and the ID sensor
condition. For example, dirt on the surface of the belt or ID sensor.
VSG adjustment is done when process control or MUSIC is done at power-on,
recovery from the energy saver mode or cover open-close. And it is only done if the
VSG adjustment counter (SP3-510-007) is more than the value set with SP3-511-007
(default: 0) during a job or at job end.
SC370-00 is displayed if VSG is out of adjustment range sequentially 3 times.
SP3-321-010: Forced VSG Adjustment for all sensors
SP 3-325: Shows the results of the VSG adjustment (automatic or forced VSG
adjustment) - 3 digits (Front, Center, Rear).

Step 2: ID Sensor Solid Pattern Generation

First, the machine agitates the developer for between 15 and 30 seconds until the

fluctuation in TD sensor output becomes less than 0.3V.

Second, the machine makes the 5-grade pattern. This 5-grade pattern is made in

black, yellow, cyan, and magenta (20 squares in total).

= The machine makes the 5-grades for each color (20 squares).

The patterns are made by changing the development bias and charge roller voltage.

The difference between development bias and charge roller voltage is always the

same. But, the development potential changes for each pattern.

= The development potential is the difference between the development bias and
the charge remaining on the drum where the laser writes a black area. The
development bias changes for each grade, and the charge on black areas of the
image is always the same, so the development potential also changes.

Step 3: Sensor Pattern Detection
The ID sensor measures the light reflected from each grade of the pattern, to detect
the densities of each grade. This data goes to memory.

Step 4: Toner Amount Calculation

The machine calculates the amount of toner on the transfer belt that is required to
make each of the 10 grades of the sensor pattern. To do this, the machine uses the
output values of the ID sensor (center) from each grade of the pattern.

The amounts of toner are expressed as M/A (mass per unit area, mg/cm?)
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Step 5: Vp, Vg, V. Selection and Vtrer Adjustment

The machine determines the relationship between the amount of toner on the transfer
belt and the development bias for each of the 10 grades.

From this, the machine determines the best Vp to get the target M/A for each color.
Then, based on this Vp, the machine determines the best Vg and V,. This process
ensures that enough toner is deposited to make black pixels.

The machine also adjusts Vtrer (toner density target) at the same time so that the
development gamma used by the machine fall within the target development gamma
range stored in the machine’s software. If it does not fall within this range, the amount
of toner deposited on the latent image will be too high or too low.

3.3 TONER DENSITY ADJUSTMENT MODE

If the toner density becomes too high or too low because of an incorrect development
gamma, this is corrected by process control (see the previous section). But
sometimes, it takes many copies before the toner density comes to the correct value.
Toner density adjustment mode can be used to bring the toner concentration to the
correct level much more quickly, if users complain about the toner density.

SP 3-043 controls when the toner density adjustment mode is done.

To do the toner density adjustment mode manually, execute SP 3-011-2.

It is also done automatically before ACC, if SP3-041-4 is set to "2: TC Control” (this is
the default setting).

During this procedure, the machine generates ID sensor patterns and detects the
current development gamma. The gamma must be within + 0.2 of the target
development gamma.

If the current gamma is too high (above the target by 0.2 or more: 0.2 limit is set with
SP3-239-009), the machine consumes toner in the development unit until the
development gamma is within the correct range. To consume toner, the machine
generates solid patterns.

If the current gamma is too low (below the target by more than 0.2: 0.2 limit is set with
SP3-239-012), the machine supplies toner to the development unit until the
development gamma is within the correct range.
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3.4 TONER SUPPLY CONTROL

3.4.1 OVERVIEW

Toner supply control determines how long the toner supply clutch turns on. This
determines the amount of toner supplied. This is done before every development for
each color.

Toner supply control uses the following factors:

= Density of the toner in the developer (detected by the TD sensor) - Vrrer, V1

= Pixel count: Determines how much toner was used for the page

The image density is kept constant by adjusting the density of toner in the
development unit. At the same time, it accommodates changes in the development
conditions through the potential control mechanism. Environmental changes and the
number of prints made are also used in the calculation.

The amount of toner supplied is determined by the ‘on’ time of the toner supply clutch.
The total ‘on’ time for each toner supply clutch is stored in the memory chip for the
relevant toner cartridge. The machine supplies the calculated amount of toner for
each color.

3.4.2 TONER SUPPLY CONTROL MODES

This machine has three toner supply control modes. You can select them with

SP3-044-1 to -4.

1. Fixed supply mode
This mode is used when the TD sensor becomes faulty. You can adjust the
amount of toner supply with SP3-401-1 to -4 if the image density is incorrect (the
default setting is 5%).

2. PID (Proportional Integral Differential) control mode (Fixed Vtrer)
This mode is used when the ID sensor becomes faulty. Only the TD sensor is
used to control toner supply. The machine uses the Vrrer that is stored in
SP3-222-1to -4.

3. PID (Proportional Integral Differential) control mode
This mode is used when the ID sensor becomes faulty. The TD sensor, ID sensor,
and pixel count are used in this mode. Vrgrer is adjusted by process control.
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4. MBD (ANC?*) control mode (Fixed VTREF) * ANC: Active Noise Control
This mode controls the supply timing of developer to keep unequal concentration
of developer at minimum, in addition to PID control above.
5. MBD (ANC*) control mode * ANC: Active Noise Control
This mode is set by default and controls the supply timing of developer to keep
unequal concentration of developer at minimum, in addition to PID control above.
The machine automatically changes the toner supply mode to fixed supply mode if
the TD sensor is broken. However, the supply amount will be 70% of the normal fixed
value to prevent too high image density.
The machine automatically changes the toner supply mode to PID control mode
(Fixed Vtgrer) if the ID sensors are broken.

3.5 TONER NEAR END/TONER END DETECTION

[C] b222d503

Toner Near End
The controller considers the following information to determine the toner near end
status:

= Operation time counter of the toner attraction pump [A]

= Pixel counter
These values are both stored in the memory chip [B] on the toner cartridge, and
copied from the memory chip to the NVRAM on the BCU.
If either value indicates that the amount of remaining toner is 369 (for black) or 30g
(for yellow, magenta and cyan), the machine enters the near-end condition.
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Toner End
To determine the toner end status, the machine uses the TD sensor [C] in the
development unit for black or toner end sensor for yellow, cyan and magenta colors.
The machine must first be in a toner near-end condition, or toner end cannot be
detected.
Toner end for black is detected if both the following conditions occur:

= V7 — Vyger greater than or equal to "0.5" (SP3-101-021)

» SUM (V1 — V1rer) greater than or equal to "10" (SP3-101-026)
Toner end for yellow, magenta and cyan colors is detected if the toner end sensor
detects the toner end condition. The machine cannot print until the toner cartridge is
replaced after it detects toner end for black. The machine can print in black and white
only if cyan, magenta, or yellow are in a toner end condition during standby mode. At
this time the machine cannot do color print jobs.

NOTE: If the yellow, magenta or cyan toner ends during a color-printing job, the
job is suspended until toner is supplied. If new color toner is not
installed, the user can print black-and-white jobs only.

Toner End Recovery
The machine assumes that the toner cartridge has been replaced if either of the
following occurs when the near-end or end status exists:

= The front door is opened and closed.

=  The main switch is turned off and on.
Then the machine starts to supply toner to the development unit. After supplying toner,
the machine clears the toner near-end or end status if the following condition is
detected:

= Toner end sensor detects that toner is supplied.
The machine tries to supply toner for a maximum of 5 times (SP 3-102).
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3.6 DEVELOPER INITIALIZATION

When is it done?

When you install new developer, you must set the following SPs to "1" before you turn

the power off. Then, the machine will reset the PM counters automatically. Developer

initialization will also be done automatically.

=  Black: SP3902-005

= Yellow: SP3902-006

= Magenta: SP3902-008

= Cyan: SP3902-007

When a new development unit or PCDU is installed, the machine detects the new unit

automatically and initializes the developer.

How is it done?

The procedure is as follows.

1. The machine agitates the developer for 30 seconds.

2. The machine adjusts V¢nr (control voltage for TD sensor) so that V1 (TD sensor
output) becomes within 2.3 £ 0.2.

3. The machine keeps this as Vtgrer if it is successful. SC360-01 to 04 is displayed if
it fails sequentially 3 times.

The result of developer initialization can be checked with SP3-014.

During developer initialization, the machine forcibly supplies toner because there is

no toner inside the toner transport tube at installation. Then the machine does the

process control self check.
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4. SCANNING

4.1 OVERVIEW

I 107 [ g ‘g 7
d027d501a
1. Scanner HP sensor 6. Exposure glass
2. ADF exposure glass 7. Sensor board unit (SBU)
3. 2nd scanner (2nd carriage) 8. Lens block
4. Scanner lamp 9. Scanner motor
5. 1st scanner (1st carriage) 10. Original length sensor

The original on the exposure glass or ARDF exposure glass reflects the light emitted
from the scanner lamp. The reflected light goes to the CCD on the sensor board by
way of the 1st and 2nd scanners. The sensor board converts the CCD analog signals
into digital signals.

When the original is manually placed on the exposure glass, the scanner motor pulls
the 1st and 2nd scanners via mechanical linkage. The original is scanned from left to
right.

When the original is fed from the optional ARDF, it is automatically transported onto
the ARDF exposure glass, and to the original exit. The original does not stay on the
glass; but goes to the exit. The 1st and 2nd scanners stay at their home positions.

Detailed Descriptions 28 D143/D144



Scanning

4.2 SCANNER DRIVE

b222d102

The scanner motor [A] drives the 1st scanner [B] and the 2nd scanner [C] through the
scanner drive pulley, scanner drive shaft [D], and two scanner wires [E].

Book mode -

The BCU board controls the scanner drive motor. The 2nd scanner speed is half that
of the 1st scanner.

In reduction or enlargement mode, the scanning speed depends on the magnification
ratio. The returning speed is always the same, whether in full size or magnification
mode. The image length change in the sub scan direction is done by changing the
scanner motor speed. In the main scan direction it is done by image processing on
the BCU board.

You can adjust the magnification in the sub-scan direction by changing the scanner
motor speed with SP4-008.

ARDF mode -

The scanners always stay in their home position (the scanner HP sensor [F] detects
the 1st scanner) to scan the original. The ARDF motor feeds the original through the
ARDF. In reduction/enlargement mode, the image length change in the sub-scan
direction is done by changing the ARDF motor speed. Magnification in the main scan
direction is done in the BCU board. This is the same as for book mode.

You can adjust magnification in the sub-scan direction by changing the ARDF motor
speed with SP6-017.
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4.3 ORIGINAL SIZE DETECTION

[C]

[A]

T~
d088d103

= There are no original width sensors in the scanner unit. However, the original
width can be detected by CCD. The original length sensors [A] (for EU models) [B]
(for NA models) detect the original length.

= The BCU board checks each sensor status when the platen cover sensor [C] is
activated as it is closed. It detects the original size by the on/off signals it gets from
each sensor.

= |If the copy is made with the platen cover fully open, the BCU determines the
original size from the sensor outputs after the Start key is pressed.

4.4 ANTI-CONDENSATION HEATER

The anti-condensation heater is available as an optional unit. The anti-condensation
heater prevents condensation on the mirrors. Condensation can occur when the
scanner unit is, for example, moved from a cold room to a warm room. Condensation
can cause abnormal images.
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5. IMAGE PROCESSING

5.1 SBU (SENSOR BOARD UNIT)

SBU

The SBU does the following functions:
= Black level correction
=  White level correction
= Creating the SBU test pattern

Operation Summary

The signals from the 3-line CCD, one line for each color (R, G, B) and 2 analog
signals per line (ODD, EVEN), are sampled by the ASIC and converted to digital
signals in the 10-bit A/D converter. This is the first phase of processing the data
scanned from the original.

Storing Operation Settings
The controller stores the scanner settings. These values must be restored after the
lens block is replaced:

SP4-008-001 | Sub Scan Sub Scan Magnification Adjustment
Mag.Adjustment

SP4-010-001 | L-Edge Regist Leading Edge Registration Adjustment
Adjustment

SP4-011-001 | S-to-S Regist Side to Side Registration Adjustment
Adjustment

SBU Test Mode
There is SP code to create a test pattern which can be used as a diagnostic tool to
troubleshoot problems in the SBU:
= SP4807-001 SBU Pattern - Test Pattern
To print the pattern:
= Select the pattern to print.
=  Touch "Copy Window" then press the Start key.
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5.2 IPU

The IPU does the following:

= Controls the scanner

= Processes the image signals from the SBU and sends them over the PCI bus to
the controller memory

= Receives the image processing signals sent over the PCI bus from the controller
memory, processes them and then, outputs them to the VGAVD.

= Qutputs the control signals for the ARDF

= Controls the relay of power and signals

Image processing, ADS correction, and line width correction are done on the IPU

board for all the digital data sent from the SBU. Finally, the processed data is sent to
the printer as digital signals (4 bits/pixel).
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6. LASER EXPOSURE

6.1 OVERVIEW

b222d157

1. Synchronizing detector board: Y/C-E | 9. L2 lens-M
2. LD unit-Y 10. Synchronizing detector board:
3. LD unit-C Bk/M-E
4. LD unit-Bk 11. Polygon mirror motor
5. LD unit-M 12. Synchronizing detector board:
6. Synchronizing detector board: Bk/M-S | Y/C-S
7. L1 lens-Bk/M 13. L2 lens-C
8. L2 lens-Bk 14. L2 lens-Y
15. L1 lens-Y/C

This machine uses four LD units and one polygon mirror motor to produce latent
images on four OPC drums (one drum for each color toner). In the C1d model, two
laser beams are used for each color except for OHP/Thick paper type in 600 x 600 dpi
mode.

There are two hexagonal mirrors. Each mirror reflects beams from two LD units.
Laser exposure for black and magenta starts from the rear side of the drum. But for
yellow and cyan it starts from the front side of the drum. This is because the units for
black and magenta are on the other side of the polygon mirror from the units for
yellow and cyan.
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6.2 OPTICAL PATH
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b222d155a

The laser beams for black [B] and yellow [A] are directed to the upper part of the
polygon mirror [C]. Laser beams for magenta [E] and cyan [D] are directed to the
lower part of the polygon mirror [C].

The L2 lens [F] corrects the main scan line. Without this component, the line bends
out towards the middle of the main scan. The central bend of the L2 lens is adjusted
in the factory.

The speed of the polygon mirror depends on the selected mode and model.

6.3 LASER SYNCHRONIZING DETECTORS

(E]

b222d504
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6.3.1 OVERVIEW

The machine has four laser synchronizing detector boards (LSD). There is one at
each corner of the laser optics-housing unit.

The four LSD boards detect the following:

= [A]: Scanning end position for yellow and cyan

= [B]: Scanning start position for yellow and cyan

= [C]: Scanning end position for magenta and black

= [D]: Scanning start position for magenta and black.

The machine recognizes each color from the time that they are detected.

Main Scan Start Detection

For magenta and black, the LSD at the rear detects the start of the main scan. For
yellow and cyan, the LSD at the front detects the start of the main scan. The arrow [E]
indicates the scanning direction.

Clock Frequency Adjustment

Each LSD ensures that the number of laser clock pulses in the main scan is constant.
If the count for one particular beam varies from normal, the LD clock frequency for
that beam is adjusted.

If the board at the end position is defective, the clock frequency cannot be adjusted.
At this time, you must disable the detection feature with SP2-186-1.
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6.4 LD SAFETY SWITCH
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Arelay on the PSU ensures technician and user safety. It also prevents the laser
beam from turning on during servicing. This relay turns off when the front cover, upper
left cover, or right door is opened. At this time it cuts the power (+5V) supplied to the
LD board for each color through the BCU.

Two safety switches are turned on or off by the front door or right door, and this opens
the relay.

= LD Driver: Precise Pulse Modulation ASIC on C-MOS technology

= LDB: LD Drive Board (included in the LD Unit)

6.4.1 ERROR MESSAGES

Along with other switches, the LD safety switches help show error messages related
to external covers. When one or more covers are open, the messages, “Cover is
open.” and “Close the indicated cover,” show with a diagram. The diagram shows
which cover is open.
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6.5 AUTOMATIC LINE POSITION ADJUSTMENT

6.5.1 OVERVIEW

MM, KK, YY, CC: Spaces between two lines of the same color
KM, KY, KC: Spaces between a black line and a color line
Front Center Rear
%

d222d515a

During automatic line position adjustment, the line patterns above are created eight
times on the transfer belt. The spaces between the lines (MM, KK, YY, CC, KM, KY,
KC) are measured by the front, center, and rear ID sensors. The controller takes the
average of the spaces. Then it adjusts the following positions and magnification:

= Sub scan line position for YMC

= Main scan line position for YMC

= Magnification ratio for CKYM

=  Skew for YMC
The transfer belt-cleaning unit cleans the transfer belt after the patterns are measured.
SC285 shows if an error is detected four times consecutively.
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6.5.2 SUMMARY OF EACH ADJUSTMENT

Sub scan line position for YMC

The adjustment of the sub-scan line position for YMC is based on the line position for
K (color registration). The machine measures the gaps between the lines of each
color in the pattern on the transfer belt. If the gaps for a color are not correct, the
machine moves the image of the color up or down the sub scan axis. To do this, it
changes the laser write timing for that color.

Main scan line position for YMC

If the machine detects that the image is out of position in the main scan direction, it
changes the laser write start timing for each scan line.

Magnification adjustment for KYMC

If the machine detects that magnification adjustment is necessary, it changes the LD
clock frequency for the required color.

Skew for YMC

The adjustment of the skew for YMC is based on the line position for K.

6.5.3 ADJUSTMENT CONDITIONS

Line position adjustment can be turned on or off with SP2-193-001. However, it is
normally recommended to turn on this function.

Line position adjustment timing depends on several SP mode settings. These are
described below.

At = Time since the last job

AT = Temperature change between the temperature of the last job and the current
temperature

Forced (SP2-111-001 to -003):

This activates the line position adjustment manually. There are three types of line
position adjustment mode. See the SP table for details.
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Initial:

This starts automatically when the power is turned on, or when the machine recovers
from the energy saver mode.
Line position adjustment is automatically done twice if one of these conditions
OCCuUrs:
4. At > Time threshold (SP2-193-012: [default: 600 minutes])
5. AT > Temperature threshold (SP2-193-011: [default: 10°C])
Line position adjustment is automatically done once if one of these conditions occurs:
6. At > Time threshold (SP2-193-009: [default: 300 minutes])
7. AT > Temperature threshold (SP2-193-008: [default: 5°C])

Interval: During job:

This interrupts printing and then starts automatically if one of these conditions occurs
when the machine checks at the sheet interval specified with SP3-512-001 (default:
30 pages).
Line position adjustment is automatically done once if one of these conditions occurs:
8. At > Time threshold (SP2-193-009: [default: 300 minutes])
9. AT > Temperature threshold (SP2-193-008: [default: 5°C])
10.B/W counter (SP3-510-005) + Color counter (SP3-510-006) > Output threshold
for all outputs (SP2-193-004: [default: 200 pages])
11.Color counter > Output threshold for color outputs (SP2-193-005: [default: 200

pages])

Interval: Job end:

This starts automatically at the end of a print job.
Line position adjustment is automatically done once if one of these conditions occurs:
12. At > Time threshold (SP2-193-009: [default: 300 minutes])
13.AT > Temperature threshold (SP2-193-008: [default: 5°C])
14.B/W counter (SP3-510-005) + Color counter (SP3-510-006) > Output threshold
for all outputs (SP2-193-002: [default: 500 pages])
15. Color counter > Output threshold for color outputs (SP2-193-003: [default: 200

pages])
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Front door open/close:

This starts automatically when the front door is opened/closed.

Line position adjustment is automatically done once if one of these conditions occurs:
16. At > Time threshold (SP2-193-009: [default: 300 minutes])

17. AT > Temperature threshold (SP2-193-008: [default: 5°C])

In stand-by mode:

This is automatically done once if both conditions occur at the same time. However, it
is not done if the machine is in the energy saver mode.
18.At > Time threshold (SP2-193-009: [default: 300 minutes]) or AT >
Temperature threshold (SP2-193-008: [default: 5°C])
19.B/W counter (SP3-510-005) > Output threshold for B/W outputs
(SP2-193-002: [default: 500 pages]) or Color counter > Output threshold for
color outputs (SP2-193-003: [default: 200 pages])

After new PCDU or Image Transfer Belt Unit detection

When the machine detects a new unit (one of the PCDUs or the Image Transfer Belt
Unit), line position adjustment is automatically done twice.

If the main scan magnification changes

This is detected by the main scan synchronization detectors at each end of the scan
line for each color.

If the magnification changes by more than 0.1% (threshold adjustable SP2-193-010),
line position adjustment is done again.
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6.5.4 MAIN SCAN SKEW ADJUSTMENT

[C] 7

o ¥ — [B]

b222d158a
The L2 lens positioning motors for cyan [A], magenta [B], and yellow [C] adjust the
angle of the L2 lens [D] respectively, based on the L2 lens position for black. This
mechanism corrects main scan skew.

6.5.5 ID SENSORS

d0ggd119a

There are three ID sensors. One of them is for line position adjustment. Three of them
are for process control. All of them are used for both process control and line
adjustment. The ID sensor shutter [A] covers the sensors when the machine is idle.
When the ID sensor shutter solenoid [B] is activated, ID sensor shutter [A] slides to
the left. This mechanism prevents the ID sensors from becoming dirty with toner or
dust.
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7. PCDU (PHOTO CONDUCTOR AND
DEVELOPMENT UNIT)

7.1 OVERVIEW

d088d107

1. OPC drum 8. Cleaning roller (charge roller)

2. Cleaning blade 9. Doctor blade

3. Toner collection auger 10. TD sensor/ID chip

4. Brush roller 11. Mixing auger

5. Lubricant bar 12. Inner pressure adjustment filter
6. Lubricant application blade 13. Development roller

7. Charge roller (non-contact)

This machine has four tandem PCDUs. Therefore, four color developments are
possible during one paper path. This improves the productivity of outputs in color
printing mode. Each PCDU contains identical components (drum unit, development
unit and so on), but the PCDUs are not interchangeable.

The diameter of the drum is 40 mm (circumference: about 125.7 mm).

The photoconductor gap between a drum and the corresponding development roller
is not possible to adjust because these are assembled as a PCDU at the factory.
The ID chip is part of the TD sensor assembly. The ID chip contains counters and
other data about the PCDU, drum unit, and development unit. If you replace the
development unit with a new one, the counter information for the drum unit is not kept
on the new ID chip.
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PCDU (Photo Conductor and Development Unit)

7.2 AROUND THE DRUM

7.2.1 DRUM DRIVE

Sod b222d153

Each PCDU has its own drum/development drive motor [A]. The drum/development
motor drives the drum [B] of each PCDU.

Also, each drive gear has its own drum gear position sensor [C]. The drum gear
position sensor detects the position of each drum gear, so that the four PCDUs are
aligned. The signals from these sensors and ID sensors (MUSIC) are used for
"Amplitude Control" as described next. This motor is a brushless DC motor. This
helps to reduce the drive noise.

7.2.2 AMPLITUDE CONTROL MECHANISM

The machine controls the drum/development motor speed to reduce phase
fluctuation between outputs that is caused by differences among the four
drum/development motors. To control the drum/development motor, the machine
calculates outputs from the ID sensors for MUSIC at every line position adjustment
and uses the drum gear position sensors [C] to detect if the drum motors rotate. As a
result, the machine controls the drum/development motors to make sure that output
guality does not vary.

There is an interrupter on each drum gear. The drum gear position sensors [C] detect
the positions of these interrupters. SC380 shows when it detects that the drum motor
IS not moving.
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PCDU (Photo Conductor and Development Unit)

7.2.3 DRUM CHARGE AND QUENCHING

d088d109 [B]

This machine uses a non-contact charge roller [A] to reduce ozone. The non-contact
charge roller gives the drum surface a negative charge. The C, B high voltage supply
board, which is located at the rear of the machine, applies a dc and ac voltage (at a
constant current) to the roller. The ac voltage helps to ensure that the charge given to
the drum is as uniform as possible.

The machine automatically controls the charge roller voltage if automatic process
control is enabled (i.e., if SP3-041-1 is set to "CONTROL"). However, if process
control is switched off, (i.e., if SP3-041-1 is set to "FIXED"), the dc voltage is the value
stored in SP2-005-1 to -12 (do not adjust in the field unless advised to do so).

The diameter of the charge roller is 12.5 mm (circumference about 39.1 mm). The
gap between a drum and the corresponding charge roller is about 50 micrometers.
The cleaning roller [B], which always contacts the charge roller, cleans the charge
roller.

Quenching is done by illuminating the whole area of the drum with the laser at the end
of every job.
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PCDU (Photo Conductor and Development Unit)

7.2.4 DRUM LUBRICATION

[B]

d088d108

The brush roller [A] applies lubricant to the drum to make toner removal easy the next
time the drum rotates past the cleaning blade.
The brush roller rubs against the lubricant bar [B] and lubricates the drum surface.

Lubricant is uniformly applied on the surface of the drum by the lubricant application
blade [C].
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PCDU (Photo Conductor and Development Unit)

7.2.5 DRUM CLEANING

d088d110 ¢ v
The cleaning blade [A] scrapes off the used toner that stays on the drum. The toner

collection auger [B] transports the used toner towards the toner collection duct. Then
it goes to the toner collection duct.

If the temperature is above the value of SP3-517, the drum reverses briefly at the end
of the job to prevent the blade from flipping over.

The toner collection auger [B] in each PCDU is driven by gears [C] at the end of the
drum. This toner then goes to the toner collection bottle (see "Toner Collection Path
and Drive" in this section).
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PCDU (Photo Conductor and Development Unit)

7.3 DEVELOPMENT

7.3.1 DEVELOPMENT OPERATION

d027d112

This machine uses a dual-component development system and has four
development units (which are included in the drum units), one for each color. Each
contains 220 g of developer when it is new. The developer in each unit is supplied to
the development roller [A] by the two mixing augers [B] and attracted onto the surface
of its roller.

The TD sensor [C] in the development unit and four ID sensors above the ITB control
toner density. Each development unit has a TD sensor. The TD sensor contains an 1D
chip in which some information about the development unit is stored.

The diameter of the development roller is 18 mm (circumference about 56.5 mm).
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PCDU (Photo Conductor and Development Unit)

7.3.2 DRIVE

d027d151

Each color (K, Y, M, C) has its own drum/development drive motor [A] and
development clutch [B]. Each drum/development motor drives the development roller
[C] and mixing augers [D] through gears and development clutch. The gear trains are
shown in the diagram.
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PCDU (Photo Conductor and Development Unit)

7.3.3 DEVELOPER AGITATION

d027d111

Two mixing augers [A] circulate the developer forward and backward to agitate the
developer.
This happens at the following times:

= During process control self check

= During toner supply

= During development.
Filters [B] on the top of the developer hopper make sure that the internal pressure
does not become too high. These ducts are sealed not to let the toner solidify before
installing.
This development unit does not operate very well if it has been placed in the condition
of over 50°C during transportation. The toner inside the development unit can
become solid at temperatures higher that this value. A developer initialization error
shows if the toner does become solid. At this time, you must do the following
procedure:

NOTE: You should also do this procedure when you install a new development
unit.
20.Remove the (old) development unit.
21.Keep the (new) development unit level and shake it several times from side to
side.
22.Install it in the machine.
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PCDU (Photo Conductor and Development Unit)

7.3.4 DEVELOPMENT BIAS

The PSU supplies development bias to the development roller via the receptacle at
the rear of each development unit.

There is a dc bias voltage.

The machine automatically controls the dc bias if the automatic process control is
enabled (i.e., if SP3-041-001 is set to "1: CONTROL"). However, if process control is
switched off, (i.e., if SP3-041-001 is set to "0: FIXED"), the dc bias is the value stored
in SP3-621-001 to -012 (do not adjust in the field unless advised to do so).
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PCDU (Photo Conductor and Development Unit)

7.3.5 NEW UNIT DETECTION

items related to the PCDU
= Developer initialization
= Charge roller voltage control
= Process control
= Line position adjustment

[A]

d027d111a

The TD sensor [A] in the
development unit has an ID
chip that contains the new unit
detection flag. The machine
detects that a PCDU is new if
the flag in the ID chip is
activated. The machine
automatically does the following
adjustments when detecting the
new unit detection flag.

= PM counter clear for

If the PM counter clear falils, clear the following SPs manually.

= SP3-902-1t0-4
= SP3-902-51t0 -8
= SP3-902-9 to -12

D143/D144
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Toner Supply

8. TONER SUPPLY

8.1 OVERVIEW

b222d503a

1. Toner bottle (each color) 4. Toner attraction pump (each color)
2. Memory chip (each color) 5. Development unit (each color)
3. Toner end sensor (Y, M, C) 6. TD sensor (each color)

This machine uses four toner bottles. Each bottle has a spiral groove in it and its
groove moves toner to the toner attraction pump. And the toner attraction pump
transports the toner to the development unit.

The toner end sensor is attached to the toner supply tube except black color. The
toner end sensor and the output from the process control define when the machine
detects toner end.
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Toner Supply

8.2 TONER SUPPLY MECHANISM

8.2.1 TONER SUPPLY FROM TONER BOTTLE TO TONER
ATTRACTION PUMP

[A] b222d147 148

The toner transport motor [A] rotates the toner bottle-Bk via gears and a clutch. It also
rotates the toner bottle-Y, -C, -M via gears, clutches and timing belts.

Each bottle has a spiral groove, and this groove moves toner to the mouth [B] of the
bottle. Here, toner spills into a hopper [C]. The opening [D] of the toner hopper is
normally closed if the toner bottle is not installed in the machine. When the toner
bottle is installed in the machine, the transport tube [E] pushes the toner hopper
shutter [F] and then the opening of the t