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EXTERNAL SECTION

EXTERNAL SECTION

[1] Composition

Toner supply cove
Front right cover

Front left cover

Ozone filter cover_|

Optional cover

Operation panel

Sub power switch (SW2)

S~

Tray 1
Tray 2

/d

Rear cover

§

d

/ f%\

Right side cover (lower front)

BN

WO

(o

Left side cover

Bypass tray

Right side cover (upper)

Developing suction filter cover

.~ A Right side cover (lower rear)
Vertical conveyance door

Right side cover (lower middle)

Paper exit tray
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DRIVE SECTION

DRIVE SECTION

[1] Composition

[2]

Scanner motor (M11)

Toner bottle motor (M13) ~—_

Developing motor (M3) —""L

Loop roller motor (M6)

Paper feed motor (M1)—|

Drum motor (M2)

|

1

e

| Fixing motor (M4)

Mechanisms

Mecha-
nism

Driven Parts

Method

Drum
drive*1

Drum, Toner guide
roller, Toner con-
veyance screw, and
Separation claw
swing

Gear drive (ded-
icated motor)

Develop- | Developing sleeve |Gear drive (ded-
ing icated motor)
drive*1

Fixing |Fixing roller (upper)|Gear drive (ded-

drive*1 icated motor)

Paper |Tray 1/2/3, Vertical |Gear drive (ded-

feed conveyance roller ficated motor) +

drive*1 | (middle/lower) Belt

By-pass/ |By-pass feed roller |Gear drive (ded-

loop and ADU pre-regis- {icated motor) +

drive*1 |tration roller Belt

Scanner |Exposure unit,V-  |Wire drive (dedi-

drive*1  |mirror unit cated motor )+
Belt

Paper |Paper exit rolier Gear drive (ded-

exit icated motor)

drive™1
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*1

Independent drive mechanisms

Drive mechanisms of this machine are driven by
dedicated motors to ensure high-speed opera-
tion and to improve serviceability of the drum unit
and developing performance.

Speeds of the drum motor (M2), fixing motor
(M4), and loop roller motor (M) are switched as
shown below according to the paper type
selected in the key operator mode, thus enhanc-

ing reliability of copying on thick paper.

Paper type Motor speed
Thick paper 185 mm/s
Others 320 mm/s




DRIVE SECTION

[3] M2 (Drum) Control 2. Signals
a. Input signal

(1) DRUM_EM (M2 to PRCB)

v M2 (drum) rotation abnormality detection signal
PaNy [H]: Rotation error (when motor speed changes
DROM CONT > by 6.5% more or less than the motor speed
el T > specified value)
PRCB @ [L]: Normal rotation
b. Output signais
savo M_: (1) DRUM_CONT (PRCB to M2)
P.GND M2 (drum) ON/OFF control signal
— [L]: M2 ON
DCPS [H]: M2 OFF

(2) CW/CCW (PRCB to M4)
M2 (drum) rotational direction switchover signal

M2 (drum) is controlled by PRCB (printer control [L]: CW rotation
board) and the motor drive power is supplied [H]: CCW rotation

from DCPS (DC power supply unit). (3) DRUM_CLK (PRCB to M2)
M2 (drum) rotational speed control clock signal

1. Operation
M2 (drumy) is a motor driven by 24 VDC. It drives
the drum, toner guide roller, toner conveyance
screw, and separation claw swing. The flywheel
mechanism adopted for M2 ensures accurate
and steady rotation.
M2 starts rotating when the START button is
pressed and stops when the specified time
lapses after completion of second paper feeding
of the last copy.
When either one of the front-left and front-right
doors of this machine opens, MS1 (interlock MS/
R) or MS2 (interlock MS/L) actuates to stop sup-
plying the DC power to the motor, causing M2 to
stop.

TONER -
2.2 I 71_




DRIVE SECTION

[4] M4 (Fixing) Control

5V

P.GND
MAINM_CONT
MAINM_CLK

MAINM_F/R
MAINM_EM }=

PRCB

YYY

MS1 Ms2

24V2 —O'O———O_O——:

P.GND

DCPS

M4 (fixing) is controlled by PRCB (printer control
board) and the motor drive power is supplied
from DCPS (DC power supply unit).

Operation

M4 (fixing) is a motor driven by 24 VDC. It drives
the fixing roller.

M4 starts rotating when the START button is
pressed and stops when the last copied paper
has been ejected.

During the warm-up operation, M4 rotates to
rotate the fixing roller.

2-B-3
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Signals

Input signal

MAINM_EM (M4 to PRCB)

M4 (fixing) rotation error detection signal

[H]: Rotation error (when motor speed changes
by 6.5% more or less than the motor speed
specified value)

[L]: Normal rotation

Qutput signals

MAINM_CONT (PRCB to M4)

M4 (fixing) ON/OFF control signal

[L]: M4 ON

[H]: M4 OFF

MAINM_F/R (PRCB to M4)

M4 (fixing) rotational direction switchover signal

[L]:CW rotation

[H]:CCW rotation

MAINM_EM (M4 to PRCB)

M4 (fixing) rotational speed control clock signal
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SCANNER SECTION

SCANNER SECTION

[1] Composition

[2]

Scanner HP PS (PS61)

Exposure unit

V-mirror unit

Slit glass

Exposure lamp
(L1)

L1 inverter (L1 INVB)

APS sensor 3 (PS65)
APS sensor 1 (PS63)

APS sensor 2 (PS64)

Optical rail (R)

Scanner drive wire

Mechanisms

Mechanism

Method

Light source

Xenon lamp

Exposure

Light source moving slit exposure,
static exposure

Scanning  |Platen original scanning: 1st, 2nd,
and 3rd mirrors are shifted.
RADF original scanning: Original
is moved with light source held sta-
tionary.

Lamp power [Lamp cord

supply

Scanner Cooling fan

cooling

2-C-1




SCANNER SECTION

[3] M11 (Scanner) Control

SCAN_CLK
SCAN_FR
SCAN_MGN
SCAN_CUR1
SCAN_CUR2
SCAN_CUR3
MODE1
MODE2

S<c

S.GND

SIG PS61
5V

YYYVYVYYVYYY

MODE3
SCANHP_PS

PRCB
5V2 ]

S.GND

24V1
5V2
S.GND
P.GND

A

DCPS SCDB

M11 (scanner) is driven by SCDB (scanner drive
board) andis controlled by PRCB (printer control
board). :

The related signal is PS61 (scanner HP).

Operation

Operation of M11 (scanner)

M11 (scanner) is a 3-phase stepping motor
driven by the 3-phase bipolar constant-current
drive method. The motor is turned ON/OFF by
supplying/stopping clock pulses.

The rotational speed, direction, and amount of
movement of M11 is determined by the incre-
ment of the driving step count. This countis reset
each time PS61 (scanner HP) is turned ON or
OFF by the exposure unit.

Movement speed of the exposure unit
Scanning speed

Operation mode Movement speed
Scan 320 mm/s (1:1)
Return 640 mm/s
Home position search {247 mm/s

2-C-2
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Exposure unit home position search

When SW2 (sub power switch) or the START
button is pressed, M11 (scanner) searches for
the home position of the exposure unit. However,
this operation is performed in different ways
depending on whether PS61 (scanner HP) is ON
or OFF.

When PS61 (scanner HP) is OFF

Platen APS
read position

PS61

____-_______<J

When PS61 (scanner HP) is ON

PS61 Platen APS
read position
AV p

|
f
]
|
|
|
i
1
i

Read with shading correction

Shading correction is performed in different ways
depending on whether SW2 (sub power)is ON or
the START button is ON. When shading correc-
tion starts, the exposure unit is at the home posi-
tion and PS61 (scanner HP) is OFF.

When SW2 (sub power) is ON

L1 (exposure lamp) turns ON. Next, M11 (scan-
ner) moves the exposure unit toward the paper
exit side. After being driven by the specified num-
ber of steps, M11 stops, thus reading the light
reflected by the white reference plate installed
underneath the glass stopper plate and perform-
ing the first white correction. Next, M11 moves
the exposure unit toward the paper exit side.
After being driven by the specified number of
steps, M11 performs the second white correc-
tion.

Then, L1 is turned OFF for black correction,
searching for the home position of the exposure
unit.

In each of the firstand second shading correction
processes, the CCD 1 line data is read to com-

pare brightness levels between pixels. The
brighter data is used as white correction data.
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PSE1 Platen APS
read pqsmon

|

} First white correction
} Second

white correction -
| t Black correction

PSP PR _________-____q

Home position search

(2) When the START button is ON

L1 (exposure lamp) turns ON. Next, M11 (scan-
ner) moves the exposure unit toward the paper
exit side. After being driven by the specified num-
ber of steps, M11 (scanner) stops, thus reading
the light reflected by the white reference plate
installed underneath the glass stopper plate and
performing the first white correction. Next, M11
moves the exposure unit toward the paper exit
side. After being driven by the specified number
of steps, M11 performs the second white correc-
tion.

Then, M11 proceeds to the ADF copy operation
or platen copy operation.

2-C-3

ADF copy operation

After completion of the shading correction
started by pressing the START button, M11
(scanner) moves the exposure unit toward the
paper exit side. After being driven by the speci-
fied number of steps from the position where
PS61 (scanner HP) was turned ON, it stops. This
position is the exposure position for ADF copy
operation.

Then, ADF copy operation is performed. After
completion of the ADF copy operation, L1 (expo-
sure lamp) is turned OFF to start searching for
the exposure unit home position.

PS61

V Platen APS
read position
!

. 1
\ Home position search

Original read position
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(1)

Platen copy operation

Platen copy operation is performed in different
ways depending on whether AE control is per-
formed.

After completion of the shading correction
started by pressing the START button, AE scan-
ning is performed in the paperfeed direction if the
AE mode has been selected.

Then, exposure scanning is performed at the
speed corresponding to the specified magnifica-
tion by the distance corresponding to the original
size, thus searching for the home position.

Operation with AE

Platen APS
rea}d position

PS61

i } First white correction

______ jl } Second
white correction

AE scanning

-________________________.._.._._.._4

[
i
!
[}
!
T
i
:
f
i Exposure scanning
i
I
|
:
I
|

Home position search

Operation without AE

Platen APS
read position

PS61
\%

} First white correction

} Second
white correction

Exposure scanning

Home position search
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Signals

Input signals

SIG/SCANHP_PS (PS61 to SCDB to PRCB)

Scanner home position detection signal

The reference position of the home position of

the exposure unit is detected.

[L]: The exposure unit is detected.

[H]: The exposure unit is not detected.

PRCB output signal

SCAN_CLK (PRCB to SCDB)

M11 (scanner) clock signal

SCAN_F/R (PRCB to SCDB)

M11 (scanner) rotational direction switchover

signal

[L]: The exposure unitis moved toward the paper
exit side.

[H]: The exposure unitis moved toward the paper
feed side.

MODET1 to 3 (PRCB to SCDB)

M11 (scanner) energize switchover signals

SCAN_CUR1 to 3 (PRCB to SCDB)

M11 (scanner) energize current switchover sig-

nals

SCDB output signals

U, V, W (SCDB to M11)

M11 (scanner) drive control signals

These signals are used to control rotation of M11

(scanner). By supplying and stopping ciock

pulses, the motoris turned ON/OFF andthe rota-

tional direction is switched.
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[4]

S

TGNER

Exposure control

EXP_CONT >

PRCB
5v2 ]
S.GND

DCPS

24V
CONT
LAMP.PG

L1INVB

SCDB

L1 (exposure lamp) is driven by L1 INVB (L1
inverter) and is controlled by PRCB (printer con-
trol board) via SCDB (scanner drive board).

Operation

L1 (exposure lamp) is a xenon lamp driven by the
inverter circuit. The xenon lamp can emit a con-
stant light intensity and generates less heat than
otherlamps, so it does not require the light inten-
sity control circuit that has been used in the exist-
ing machines, requiring no thermal protector
circuit. However, since L1 is held lit when the
exposure unit is stationary in the ADF mode,
FMS (scanner cooling) is installed in the read
section.

Signals

Output signals

EXP_CONT (PRCB to SCDB)

L1 (exposure lamp) ON/OFF control signal
[L]: L1 ON

[H]:L1 OFF

CONT (SCDB to L1 INVB)

L1 (exposure lamp) ON/OFF control signal
[L}: L1 ON

[H: L1 OFF

[5]

@)
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Original Read Control

12v2
12v2
GND
APR
ADRST
PDWN

/SEN
) CCD
TG ADB

Original read control is performed by ADB (A/D
converter board) and CCD sensor installed in
ADB.

Operation

The light reflected by the exposed original is
input to the CCD sensor through the lens. The
analog voltage corresponding to the quantity of
the input light is A/D-converted in the ADB (A/D
converter board), being output to the ICB (image
control board).

Original read

The original read timing is as follows:

Platen mode

After lapse of the specified interval since the
exposure unit turned PS61 (scanner HP) OFF.
ADF mode

After lapse of the specified interval since the orig-
inal's leading edge turned PS306 (original con-
veyance) ON. ’
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[6]

@)

APS Control
- S.GND |
SEG0oNT > APS TIM PS5t
APS.1_SIG | 5V
APS.2_SIG S.GND
APS.3_SIG APS.1 PSe3
IcB APS_BV
S.GND
APS.2 PSe4
e
S.GND
SIZE_PS_S APS.3
SIZE_Al APS By Pses
PRCB S.GND
SIZE_F’Sgb PS309
24Vt
S.GND
song SIZE_PS_S PS310
: 5V
P.GND D
SIZE _ANA VR301
DCPS SCDB 3.3v

The APS method used in the platen mode is dif-
ferent from that used in the ADF mode. The sig-
nal read by the APS sensor or RADF's original
size detection sensor is processed by ICB
(image control board) via SCDB (scanner drive
board).

Operation

APS detection

ADF mode

The paper size is detected accordingto the com-
bination of ON/OFF states of PS309 (original
size/2) and PS310 (original size/1) of the RADF's
original feed tray and the resistance value of
VR301 (original paper size).

Platen mode

The paper size is detected according to the com-
bination of ON/OFF states of PS63 (APS/1),
PS64 (APS/2), and PS65 (APS/3) and the signal
read by the CCD sensor. PS63 to PS65 are used
to detect the original size in the sub-scanning
direction and the CCD sensor is used to detect
the original size in the main scanning direction.

Paper exit side

&

s

PS63 PS64

@® Photo sensor
O LED
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Relationships between sensors and paper sizes
are as follows:

Sensor

PS65 PS63 PS64

Paper size

Min. size
B5R

B5

B4

A4R

Ad

A3
85x11R
8.5x 11
8.5x 14
11x 17

o/ eOleleOle e OleO
LN HHelNeIK JeIX JK JlelRelle)
e 0O O eO O 0000

® ON

O OFF
APS detection timing
The APS detection timing differs between the
platen mode and DF mode.
ADF mode
When the RADF mode is selected or an original
is set on the RADF original feed tray, APS detec-
tion takes place using PS309 (original size/2),
PS310 (original size/1), and VR301 (original
size).
Platen mode
When the RADF is closed and PS51 (APS tim-
ing) turns ON, L1 (exposure lamp) turns ON and
the CCD detects the reflected light to detect the
original size in the main scanning direction.
Since RADF is still open at this time, the biack
level of the sky shot (outside the original) and the
white level of the original (inside the original) are
detected according to whether an original is
present. At this time, the original size in the sub-
scanning direction is detected using PS63 to
PS65. (APS/1 to APS/3). When the RADF is
closed completely and PS311 (ADF open/close)
turns ON, CCD reads the white level of the platen
cover and the black level in the original. Among
the two original sizes detected as discussed
above, the larger size is determined as the orig-
inal size in the main scanning direction.
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(4)

(5)

(7)

Signals

Input signals

APS_TIM (PS51 to SCDB)

ADF open/close detection signal

[L]: ADF is closed.

[H]: ADF is open.

APS.1/APS.1_SIG (PS63 to SCDB to ICB)
Paper size detection signal

[L]: Paper is detected.

[H]: Paper is not detected.
APS.2/APS.2_8SIG (PS64 to SCDB to ICB)
Paper size detection signai

[L]: Paper is detected.

[H]: Paper is not detected.
APS3/APS.3_SIG (PS65 to SCDB to ICB)
Paper size detection signal

[L]: Paper is detected.

[H]: Paper is not detected.
SIZE_PS_L (PS309 to SCDB to ICB)
Paper size detection signal

[L]: Paper is detected.

[H]: Paper is not detected.
SIZE_PS_S (PS310 to SCDB to ICB)
Paper size detection signal

[L]: Paper is detected.

[H]: Paper is not detected.
SIZE_ANA (PS301 to SCDB to ICB)
Paper size detection signal

[L]: Paper is detected.

[H]: Paper is not detected.
COVER_SIG (SCDB to ICB)

Same as APS TIM signal.
APS_TIMING (SCDB to PRCB)
Same as APS TIM signal.

Qutput signals

APS_CONT

This signal controls ON/OFF states of APS_5V
power for driving PS63, PS64, and PS65 (APS1

to APS3).
[L: APS_5V OFF
[H]: APS_5V ON

2-C-7

[71

M

AE Control

12v2
12v2
GND
APR
ADRST
PDWN
GND
TCK
/TCK
GND
RCK
/RCK
GND
LCLK1
ALCLK1

SCLK
/SEN
DI CCD
sSDO
TG ADB
CLAMP
GND
BCLAMP
GND

/DO
GND

/D1
GND

/D2
GND
LCLKO
/LCLKO
GND
5V2
5V2
GND

ICB

The CCD sensor detects the image density on an
original during AE scanning to select the opti-
mum copy gamma correction curve.

AE processing is controlled by the ICB (image
control board).

Operation

AE detection

Platen mode

The image density on an original is measured
during AE scanning preceding the exposure
scanning that is carried out after depression of
the START button.

<AE sampling area>

1) Normal copy

10 mm inside the perimeter of the original
detected by APS.

2) Non-image area erasure mode

Entire original area detected during pre-scan-
ning.
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(2) ADF mode
The image at the leading edge of the original is
read when the PRINT button is pressed.
The read datais used to measure the image den-
sity on the original.
<AE sampling area>
1) Main scanning direction
10 mm area inside the original detected by APS
2) Sub-scanning direction
2-to-4 mm area from the leading edge of the orig-
inal.

2-C-8



WRITE UNIT

WRITE UNIT

[1] Composition

Index sensor board (INDXSB)
Laser driver board (LDB)

Collimator lens unit /( /\

Cylindrical lens 2

Polygon mirror

fglens Index mirror
[2] Mechanisms
; Semiconductor laser
Mechanism Method Write mirror
Scan*1 Polygon mirror
Rotational speed: Collimator lens
37,795 rpm (normal) SN

21,850 rpm (thick paper)

Light source*2 1-chip, 2-beam laser diode
(Power: 15 mW per beam)

Reference posi- |Index sensor Af
\

tioning*3 Polygon mirror
fdlens /

*1 Path of laser light T
The light output from the semiconductor laser is Cylindrical lens 2
radiated onto the OPC drum via the collimator

lens, cylindrical lens 1, polygon mirror, 0 lens,
cylindrical lens 2, and write mirror. L —

Cylindrical lens 1i

]
’
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*2  Light source [3] M15 (Polygon) Control
Conventionally, two parallel beams were gener-
ated from two laser beams. The laser diode
adopted for this machine can generate two
beams using a single chip, requiring neither fine- 2avt
. ot . P.GND
adjustment prism nor beam composition prism. POLM.CONT >
POLM_LOCK —
PMDB
PRCB
24VA
5V/i2
S8.GND
P.GND
DCPS

M15 (polygon) is driven by PMDB (polygon drive
board) and is controlled by PRCB (printer control
board).

1. Operation

a. Explanation of operation
M15 is a 3-phase brushless DC motor which is
driven by the 3-phase bipolar method. The cur-
rent flowing through the coil is switched accord-
ing to the position of the rotor detected by the
position sensor (magnetic sensor) in the motor.
This motor rotates the polygon mirror to scan the
laser beams from LDB (laser driver board) in the
axial direction of the drum. Its rotation is held
constant by PLL control.

b. Rotational speed .
M15 is powered by 24 VDC and its rotational
speed is as follows:

Linear speed Rotational speed
320 mm/s (normal) 37,795 rpm

185 mm/s (thick paper) (21,850 rpm

2-D-2



WRITE UNIT

()
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Signals

Input signals

POLM_LOCK (PMDB to PRCB)

This signal indicates the clock synchronization
state of M15 (polygon).

[L]: Synchronous (normal)

[H]: Asynchronous (abnormal)

Output signals

POLM_CONT (PRCB to PMDB)

This signal turns ON/OFF M15.

[L]: M15 ON

[H]:M15 OFF

POLM_CLK (PRCB to PMDB)

This is a reference clock signal for PLL-control-
ling M15 in PMDB.

2-D-3

[4]

Image Write Control

INDXSH

LDB

T AT T

CCD
24v1

5v2 ADB

S.GND
P.GND

DCPS ic8

The analog image data from the CCD sensor is
A/D-converted by the ADB (A/D converter
board), then sent to the ICB (image control
board) for data processing. The processed
image data is converted into a laser beam on the
LDB (laserdriverboard), and then the beams are
radiated onto the drum surface. Two beams are
emitted per laser diode. Two lines of image data
is written per scan.

The write start reference position is detected by
the INDXSB (index sensor board). The ICB has
an E-RDH (electronic RDH) function to store dig-
itized image data. Various editing functions can
be performed based on this data.
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(1)

)
(5)
(6)
(7)
(8)
©)
(10
(11
(12
(13
b.

P

1)

Operation

Image processing

The following processing is performed by the ICB
(image control board):

AOC (Automatic Offset Control)

The IC on the ADB (A/D converter board) auto-
matically adjusts the analog offset voltage of the
CCD sensor output so that it is at the lower limit
of the A/D converter level.

AGC (Automatic Gain Control)

During shading correction, the white reference
plate is read to adjust the analog amplification
factor of the CCD sensor output so that the read
level is at the upper limit of the A/D converter
level.

Shading correction

<Timing>

¢ When SW2 (sub power) is ON

* Atjob start

Brightness/density conversion

AE processing

Text/dot pattern judgment

Filtering

Magnification change processing

Copy gamma correction

Skew correction

Error diffusion processing

Data compression/expansion processing

Write density controi

Write

The ICB (image control board) sends image data
on a pixel basis to LDB (laser driver board)
according to the control signals from the PRCB
(printer control board).

LDB causes the laser light to be emitted for a
period corresponding to the image data. This
laser light is radiated onto the drum surface.
MPC (Maximum Power Control)

ICB (image control board) informs LDB (laser
driver board) of the maximum output value and
sets that value for the laser beam emission. LDB
store this value and maintain the laser beam level
using the APC (Auto Power Control).

<MPC timing> -
When SW2 (sub power switch) is turned ON

2-D-4
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(1)
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(4)

(3)

APC (Automatic Power Control)

After MPC is set, the ICB (image control board)
outputs an APC start instruction to LDB (laser
driver board) at the following timing:

<APC timing>

LDB (laser driver board) automatically monitor
the laser drive current one line at atime, and con-
trols it so that the light intensity remains the MPC
value.

Write timing

a) Main scanning direction

Using INDEX signal (/IND) from INDXSB (index
sensor board), the laser write reference position
is determined for each scan in the drum rotation
direction, and the image is written onto the copy
paper according to the copy paper position
detected by PS70 (paper mis-centering).

b) sub scanning direction

Specified interval after PS44 (registration)
detects the leading edge of the copy paper.

Signals
Input signals
/IND (INDXSB to ICB)

" Thisisan index'signal used to detect deviation of

main scanning.

/INDPR (INDXSB to ICB)

This signal monitors the INDXSB (index sensor
board) power supply.

[H]: Abnormal

[L]: Normal

/ALM1 (LDB to ICB)

This signal indicates the state of the laser 1 drive
current.

[H]: Normal

[L]: Abnormal

LPR5V (LDB to ICB)

This signal monitors the LDB (laser driver board)
power supply.

[H]: Normal

[L]: Abnormal

/ALM2 (LDB to ICB)

This signal indicates the state of the laser 2 drive
current.

[H]: Normal

[L]: Abnormal
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@)
)

(8)

@)

8)

Output signals
/S/H1 (ICB to LDB)
APC sampling signal for one line (for laser 1)
/ENB1 (ICB to LDB)
Laser APC function ON/OFF control signal (for
laser 1)
Laser beam emission stops when it is OFF.
/S/H2 (ICB to LDB)
APC sampling signal for one line (for laser 2)
/ENB2 (ICB to LDB)

Laser APC function ON/OFF control signal (for
laser 2)
Laser beam emission stops when it is OFF.
VIDEO1/VIDEO1 (ICB to LDB)

Image signal for laser 1
VIDEO2/VIDEQ?2 (ICB to LDB)
Image signal for laser 2
DACLK (ICB to LDB)
LDB (laser driver board) MPC value data trans-
mission clock signal
DADI (ICB to LDB)

LDB (laser driver board) signal for MPC
DALD (ICBto LDB)

LDB (laser driver board) MPC value memory
command signal

2-D-5



Blank page



DRUM UNIT

DRUM UNIT

[1] Composition

[2]

*1

Charging
corona unit

PCL

Cleaning/toner recycle section L—r—f
\g

A,

Transfer and separation corona unit

Toner guide roiler (TGR)

%

\TSL

Charging corona unit

Drum
Developing unit
/

Mechanisms

Mechanism Method
PCL/TSL LED
Auxiliary separa- |Separation claws
tion ™1
Transport assis- |Ratchet wheel
tance *2

The drum unit is an integral assembly consisting
of a drum, charging corona unit, developing unit,
cleaning/toner recycle unit, PCL, and separation
claws.

Auxiliary separation

¢ To prevent paper jamming, three separation
claws are used to separate paper from the
drum forcibly. These separation claws are
pressed against the drum or detached from it
by turning ON/OFF the separation claw sole-
noid (SD1).

* To prevent a specific part of image-copied
paper from being stained and to prevent the
drum from being scratched, the swing mecha-
nism slides the separation claws about 8 mm
back and forth in parallel with the drum sur-
face.

2-E-1

Separation claw SD (SD1) I

Separation claws

*2 Transport assistance

The thick paper conveyance ability has been
improved by the use of ratchets.



DRUM UNIT

[3]

1)

Separation Claw Control

MC24V_2
SPSD_DRV

SD1

A4

5V

P.GND
DRUM_CONT
DRUM_CLK
cw/ccw
DRUM_EM [«

PRCB

YYY

MS1  MS2

24V2 —-O_O—O_O—:

P.GND

DCPS

Separation claws are driven by SD1 (separation
claw). Separation claws are swung by M2
{drum). SD1 is controlled by PRCB (printer con-
trol board).

Operation

Separation claw ON/OFF control

SD1 (separation claw) is a pull-type solenoid
powered by 24 VDC: It turns ON to press sepa-
ration claws against the drum to help image-cop-
ied paper separate.

SD1 (separation claw) operation timing

SD1 turns ON after a lapse of specified time from
turning ON of PS43 (leading edge) of the second
paper feed section. It turns OFF after a lapse of
the time set by PRCB (printer control board).
Separation claw swing control

Separation claws are swung by M2 (drum) via
the cam mechanism.

Signals

Output signal

SPSD_DRV (PRCB to DCDB)

SD1 (separation claw) drive control signal
[L]: SD1 ON

[H]: SD1 OFF

[4]

1)

2-E-2

Paper Guide Plate Control

GP.CONT

4

PRCB ' cP

HY  —(

MS1 ms2

24v2 —UO———TO*:

P.GND
DCPS

To prevent toner from adhering to the paper
guide plate, a constant voltage is applied to the
paper guide plate. This voltage is supplied from
HV (high voltage unit) and is controlled by PRCB
(printer control board).

Operation

ON/OFF timing

Turning ON/OFF in sync with M2 (drum)
Applied voltage

-500 VDC

Signal

Output signal

GP. CONT (PRCB to HV)

This signal controls turning ON/OFF the voltage
application to the paper guide plate.

[L]: Voltage applied

[H]: Voltage not applied



CORONA UNIT SECTION

CORONA UNIT SECTION

[1] Composition

<Charging corona unit>

Charging control plate

Charging corona wire

Charging wire cleaning
motor (M14)

<Transfer and separation corona unit>

Transfer entrance

Guide rollers

uide plate
g P Transfer
corona
. wire

Plunging prevention

plate (rear)

Separation
corona wire

Plunging prevention
plate (front)

[2] Mechanisms

Mechanism Method

Charging Scorotron (DC negative
corona discharge)
Discharging wire: Tungsten,
0.06 mm dia. (gold-plated skin
path, with autormatic wire
cleaner)

Grid control: Gold-plated
stainless plate

Transfer DC positive corona discharge
Discharging wire: Oxide film
tungsten, 0.06 mm dia., with
automatic wire cleaner

Separation AC/DC corona discharge
Discharging wire: Oxide film
tungsten, 0.06 mm dia., with
automatic wire cleaner

2-F-1
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[3]

Charging Control

Y

C.CONT
EM(C).SIG |«

XD
CLK

LATCH CHARGING

PRCB v —F

MS81  MS2
24V2 |— 0 O——0 O—¢——
P.GND 1

Yyy

DCPS

The current output to the charging wire and the
voltage applied to the grid are supplied from HV
(high voltage unit) and they are controlled by
PRCB (printer control board).

The levels of outputs to these are transmitted
using 8-bit serial data. This serial data includes
the level information for all outputs driven by HV,
excluding the ON/OFF control signal. Accord-
ingly, a separate signal line is provided to turn
ON/OFF only the charging wire output and the
grid output at the same time.

Operation

Charging

A Scorotron charging method is used. 24 VDC
supplied from DCPS is raised to a negative DC
voltage which is then discharged after being
applied to the charging wire.

Charge output range: -600 pA to -1200 pA
Grid voltage

The grid voltage is output from HV to the charg-
ing plate.

Grid voltage output range: -500 V to -1000 V

Signals

Input signal

EM (C).SIG (HV to PRCB)

This signal indicates the leak or short state of the
charging corona unit.

[L]: Normal

[H]: Abnormal

2-F-2
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Output signals

C.CONT (PRCB to HV)

This signal turns ON/OFF the charging wire.
[L]: Charging voltage ON

[H]: Charging voltage OFF

TXD (PRCB to HV)

Output level of each high voltage electrode.
Serial data signal for control

CLK (PRCB to HV)

Clock signal for TXD

LATCH (PRCB to HV)

Latch signal for TXD
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[41

()

Transfer/Separation Control

T.CONT
EM(T).SIG [«
S.CONT >
EMS).SIG [« TRANSFER
™D > S
CLK >
LATCH >
PRCB SEPARATION
MS1 MS2 E
24v2 ——O_D-—O'O—:
P.GND 1
DCPS

The voltages applied to the transfer wire and
separation wire is supplied from HV (high voitage
unit) and are controlled by PRCB (printer control
board). The levels of outputs to these wires are
transmitted using 8-bit serial data. This serial
data includes the level information for all outputs
driven by HV, excluding the ON/OFF control sig-
nal. Accordingly, a separate signal line is pro-
vided to turn ON/OFF only the transfer wire or
separation wire.

Operation

Transfer

Positive DC high voitage is used for transfer.
Transfer DC output range: 50 pA to 600 pA
Separation

AC high voltage and negative DC voltage are
used for separation.

Separation AC output range: 4kV to 5.7kV
Separation DC output range: 0 pA to -400 pA

Signals

Input signals

EM (T) .SIG (HV to PRCB)

This signal indicates the leak or short state of the
transfer corona unit.

[L]: Normal

[H]: Abnormal

EM (S) .SIG (HV to PRCB)

This signal indicates the leak or short state of the
separation corona unit.

[L]: Normal

[H]: Abnormal

2-F-3
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PRCB output signals

T.CONT (PRCB to HV)

This signal turns ON/OFF the voltage applied to
the transfer wire.

[L]: Transfer voltage ON

[H]: Transfer voltage OFF

S.CONT (PRCB to HV)

This signal turns ON/OFF the voltage applied to
the separation wire.

[L]: Separation voltage ON

[H]: Separation voltage OFF
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[5] M14 (Charger Cleaning) Control 2. Signals
a. Output signal
(1) CHGM_A, B (PRCB to M14)
8ﬂg%:@ M14 (charger cleaning) drive control signal.

' The drive direction of M14 is controlled by switch-
ing between the drive current directions of two
signals.

PRCB
Status CHGM_A CHGM_B
23\\;;; Forwarq stroke H L
S.GND of cleaning
P.GND
Backward stroke
. L H
DCPS of cleaning
Stop L L

M14 (charger cleaning) is a DC motor powered
by 24 VDC and is controlled by PRCB (printer
control board).

1. Operation

a. Purpose of driving
M14 (charger cleaning) is used to drive the
charging wire cleaning unit.

b. Operation timing
The charging wires are cleaned when SW2 (sub
power} is turned ON and when the fixing temper-
ature is lower than 50°C. They are also cleaned
after the specified copy count is reached.
* Changeable with the 25-mode DIP SW

c. Cleaning operation
Normally, the charging wire cleaning unit is on
the front side of the machine. It moves back and
forth to clean the charging wires. The movement
direction is changed by changing the rotational
direction of M14 (charge cleaning).
The rotational direction of M14 and the position
of the cleaner are detected by monitoring the cur-
rent value of M14 with PRCB (printer control
board).

2-F-4
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[6] MA10 (Transfer/Separation Cleaning)

Control

10-DTXD
10-DCLK
ADU-LATCH
10-UCLK
REQ1
10-URXD
ACK1
ERR-OQUT1

PRCB ]
5v2
S8.GND

241

S.GND
P.GND

\AA

JY Y )

LA

SEP_CLM_M A
SEP_CLM_MB

DCPS ADUDB

M10 (transfer/separation cleaning) is a DC motor
powered by 24 VDC and is controlled by PRCB
(printer control board) via ADUDB (ADU drive
board). Between PRCB and ADUDB, signals are
exchanged using serial data.

Operation

Purpose of driving

M10 (transfer/separation cleaning) used to drive
the transfer/separation wire cleaning pads.
Operation timing

The transfer/separation wires are cleaned when
SW2 (sub power) is turned ON or when the fixing
temperature is lower than 50°C.

Itis also carried out after the specified copy count
is reached.

* Changeable with the 25-mode DIP SW
Cleaning operation

Normally, the transfer/separation wire cleaning
pads are on the front side of the machine. They
move back and forth to clean the transfer and
separation wires. The movement direction is
changed by changing the rotational direction of
M10 (transfer/separation cleaning).

The rotational direction of M10 and the position
of the cleaner are detected by monitoring the cur-
rent value of M10 with PRCB (printer control
board).

2-F-5
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Signals

Input signals

IO_URXD (ADUDB to PRCB)

Serial data used to report the ADUDB (ADU
drive board) operation state to PRCB (printer
control board)

REQ1 (ADUDB to PRCB)

This signal indicates that sending data from
ADUDB (ADU drive board) to PRCB (printer con-
trol board) is requested.

When ADUDB receives ACK1 and can send
data, this signal stands at the [L] level.
IO_UCLK (ADUDB to PRCB)

Clock signal for IO_URXD signal

Output signals

SEP_CLM_M A, B (ADUDB to M10)

M10 (transfer/separation cleaning) drive control
signal

The drive direction of M10 (transfer/separation
cleaning) drive control signal

The drive direction of M10is controlled by switch-
ing between the drive current directions of two
signals.

Status SEP_CLM_MA | SEP_CLM_MB
Forward stroke of H L
cleaning
Backward stroke

. L H
of cleaning
Stop L L

I0_DTXD (PRCB to ADUDB)

Serial data used to report the machine operation
state understood by PRCB (printer control
board) to ADUDB (ADU drive board)

IO_DCLK (PRCB to ADUDB)

Clock signal for IO_DTXD signal

ADU_LATCH (PRCB to ADUDB)

Latch signal for I0_DTXD signal

ACK1 (PRCB to ADUDB)

Reception acknowledgment signal. It is sent
each time PRCB (printer control board) receives
one-byte data from ADUDB (ADU drive board).
When PRCB receives REQ1 and can receive
data, this signal stands at the [L] level.
ERR_OUT1 (PRCB to ADUDB)

This signal requires resending of data when
PRCB (printer control board) has failed in data
reception from ADUDB (ADU drive board) due to
an error.
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[71 PCL/TSL Control

MC_24v2
| PeL
PCL CONT >
10_DTXD »
10-DCLK »
ADU_LATCH
10-UCLK
REQT
10-URXD |«
ACK1 >
ERR_OUT1 >
MC24v
PRCB TSL
] TSL_DR
5V2
8.GND
24V1
P.GND
24V1
5V
S.GND
P.GND
DCPS . ADUDB

LLEDs are used for PCL (pre-charging exposure
lamp) and TSL (transfer synchronization lamp).
PCL is driven by the PRCB (printer control
board). TSL is driven by ADUDB (ADU drive
board). PCL and TSL are controlled by PRCB .

1. Operation

PCL turns ON when the START button is
pressed. It is turned OFF after a lapse of the
specified time from turning ON of PS37 (paper
exit). TSL turns ON after a lapse of the specified
time from turning ON of PS43 (leading edge) of
the second paper feed section. ltturns OFF after
alapse of the specified time from detection of the
trailing edge of copy paper.

2. Signals

a. Output signals

(1) PCLCONT (PRCBto PCL)
PCL ON/OFF control signal
[L]: PCL ON
[H]: PCL OFF

(2) TSL_DR (ADUDB to TSL)
TSL ON/OFF control signal
[L]: TSL ON
[Hl: TSL OFF

2-F-6
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DEVELOPING UNIT

[1] Composition

Developing unit cover Splash prevention
sheet (upper)

Developing
regulation plate

; Agitator
. Developin ;
Developing sleeve Developing slesve ping wheel Agitator

regulation plate screws

[2] Mechanisms

Mechanism Method

Developing 2-component developer Developing
regulation plate

Splash prevention sheet (upper)

Developing bias |DC bias

Developer Main agitator
agitation Auxiliary agitator

1. Developing drive £V
The developing motor (M3) drives the following
parts via the gear unit at the back:

. : Agitator
* Developing sleeve Developing waleel Agitator

* Agitator wheel sleeve screws

* Agitator screws

2. Flow of developer

The developer inside the developing unit is sup-
plied to the developing sleeve by the agitator
wheel, and maintained at a constantthickness by
the developer regulation plate (bristle height reg-
ulation plate). The developer remaining on the
developing sleeve is returned to the agitator
screws.

2-G-1



DEVELOPING UNIT

TONEIR

[31 M3 (Developing) Control

5V

P.GND
DEVM_CONT
DEVM_CLK
DEVM_CW/CCW
DEVM_GAIN

DEVM_EM |«
PRCB @

M81 Ms2
MW'—OD——{H}—t:::
P.GND *

YYvYy

DCPS

M3 (developing) is controlled by PRCB (printer
control board) and the motor drive power is sup-
plied from DCPS (DC power supply unit).

Operation

M3 (developing) is a DC motor driven by 24 V. It
drives the developing sleeve, agitator wheel, and
agitator screws.

M3 turns ON when the PRINT button is pressed,
and turns OFF after lapse of the specified time
from turning OFF of the charging.

1)

Signals

Input signais

DEVM_EM (M3 to PRCB)

M3 (developing) abnormality detection signal

[H] Abnormal rotation (when motor speed
changesby 6.5% more orless than the motor
speed specified value)

[L] Normal rotation

Output signals

DEVM_CONT (PRCB to M3)

M3 (developing) drive control signal

[L] M3ON

[H] M3 OFF

DEVM_CLK (PRCB to M3)

M3 (developing) rotational speed control clock

signal

DEVM_CW/CCW (PRCB to M3)

M3 (developing) rotational direction indication

signal

[H]: CW direction rotation

[L]: CCW direction rotation

EDVM_GAIN (PRCB to M3)

M3 (developing) rotational speed range indica-

tion signal

[HI: High speed range

[L]: Low speed range
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[4]

Developing Bias Control

B.CONT >

TXD
CLK
LATCH

\AA

BIAS
T

PRCB

24V1

P.GND
]
DCPS HV

The developing bias voltage is supplied from HV
(high voltage unit) and is controlled by PRCB
(printer control board). The output level of the
developing bias voltage is transmitted using 8-bit
serial data. This serial data includes the level
information for all outputs driven by HV, exclud-
ing the ON/OFF control signal. Accordingly, a
separate signal line is provided to turn ON/OFF
only the developing bias.

Operation

Application of the developing bias voltage starts
after a lapse of the specified time from turning
ON of the START button, and stops after a lapse
of the specified time from turning OFF of PS43
{leading edge) by the last copy paper.
Developing bias output range: -300 V to -700 V

Signals

Output signal

B.CONT (PRCB to HV)

Developing bias output ON/OFF control signal.
[L]: Developing bias ON

[H]:Develpoing bias OFF
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[5] Dmax Control

12V 5V
A.GND P.GND
-t DMLED_CONT DRUM_CONT >
» DM_MONIEX  DRUM_CLK >
< DJLED-CONT CW/CCW >
» DM_SIG_EX DRUM_EM |«
» DRUM_JSIG_EX
< TNLED_REF
»| TEMP @
3.3v2
TCSB
]
5V
P.GND
DEVM_CONT >
DEVM_CLK >
DEVM_CW/CCW >
DEVM_GAIN >
DEVM-EM |
PRCB :I @
12V2
S.GND
MS1 MS2
24v2 [—O00O~0O
P.GND
DCPS
Dmax control is performed by TCSB (toner con- a. Dmax control

trol sensor board), M2 (drum), M3 (developing),
and so on under the control of PRCB (printer
control board).

Operation

The purpose of Dmax control is to adjust the
maximum density to the reference level for each
machine.

2-G-4
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Method
Several latent images are created at the maxi-
mum laser power, images are developed with the
rotational speed of the developing sleeve varied,
then each density is read by the Dmax sensor
(PD1) on TCSB (toner control sensor board).
The developing sleeve speed detected when the
density has reached the reference level is
recorded as the optimum sleeve speed, allowing
developing to be performed at this sleeve speed.
Timing
a) When the fixing temperature is lower than
50°C at SW2 (sub power) ON
b) Every 10,000 prints, upon completion of the
last job.
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@)

@)

@)

Signals

Input signals

DM_SIG_EX (TCSB to PRCB)

Output voltage of Dmax detection sensor (PC1)
on TCSB (toner control sensor board)
Reference voltage: 2.5 V

DM_MONI_EX (TCSB to PRCB)

This signal monitors the light reflected by the
drum surface (without toner).

The voltage applied to the Dmax detection LED
is corrected by TNLED_REF so that the output
voltage becomes 1.9 V (calibration).

Reference voltage: 1.9 V

<Timing>

Before Dmax correction

DRUM_JSIG_EX (TCSB to PRCB)

This signal detects a jam caused by paper wrap-
ping around the drum. A jam is detected when
the voltage becomes 4.0 V or more.

TEMP, 3.3V2 (TCSB to PRCB)

Drum temperature detection signal

Output signals

DMLED CONT (PRCB to TCSB)

Dmax LED ON/OFF control signal

[L]: LED ON

[H]: LED OFF

TNLED_REF (PRCB to TCSB)

Power supply line for PD1 LED on TCSB.

The voltage is adjusted so that the Dmax MONI
signal becomes 1.9 V.

DJLED_CONT (PRCB to TCSB)

JAM LED ON/OFF controi signal

[L]: LED ON

[H]: LED OFF
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[6] Gradation Correction Control

12V
A.GND

G_SIG_EX
TLED_CONT

A

A

TNLED_REF

TCSB

P.GND
DRUM_CONT

DRUM._C

CW/CCW
DRUM_EM

P.GND

DEVM_CO

DEVM_CLK
DEVM_CW/CCW
DEVM_GAIN

DEVM-EM

PRCB

5V

LK

YYYy

A

5V

NT

YYyvy

A

|

12v2
S.GND

24V2

P.GND
DCPS

M81 MS2
-0 0O-—C00

Gradation correction control is performed by
TCSB (toner control sensor board), M2 {drum),
M3 (developing), and so on under the control of
PRCB (printer control board).

Operation

The gradation characteristics of the toner density
versus exposure amount at the image forming
section (drum area) are detected to obtain a lin-
ear relation between the image density on a doc-
ument and the copying image densily.

Method

Exposure is performed with the laser PWM var-
ied in several steps, and development is per-
formed at the sleeve speed obtained by Dmax
correction.

Next, each density is read by the v sensor (PD2)
on TCSB (toner control sensor board) to detect
the gradation characteristics of image density.
The gradation characteristics obtained here are
used as the values for correcting the laser expo-
sure amount.

Gradation correction control must be performed
in two ways: 1-dot PWM (for normal mode) and
2-dot PWM (for photo mode).

@)

1

b.
(1)

2-G-6

Timing

a) When the fixing temperature is lower than
50°C at SW2 (sub power) ON

b) Every 5,000 prints, upon competion of the
last job.

Signals

Input signals

G_SIG_EX (TCSB to PRCB)

This signal monitors the output voltage from the
v sensor (PD2) on the TCSB (toner control sen-
sor board) as well as the light reflected by the
drum surface (without toner).

The voltage applied to the gradation detection
LED is corrected by TNLED_REF sothatthe out-
put voltage becomes 3.0 V (calibration).
Reference voltage: 3.0 V

<Timing>

Before gradation correction.

Output signal

vLED CONT (PRCB to TCSB)

Gradation detection LED ON/OFF control signal
[L]: LED ON

[H]:LED OFF
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[7]

Dot Diameter Correction Control

12v

A.GND
»| G_SIG_EX
- v LED_CONT
- TNLED_REF
TCSB
12v2
S.GND
DCPS PRCB

Dot diameter is detected by TCSB (toner control
sensor board) and is controlled by PRCB (printer
control board).

Operation

Dot diameter correction is performed to prevent

the 1-dot laser beam diameter from fluctuating

due to the change in developing characteristics

{(caused by deteriorated developer) and soil in

the write unit.

Method

Multiple dot pattern patches wi