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DC controller
The DC controller controls the operational sequence of the product.

Figure 1-3  DC controller diagram
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The DC controller controls the product's electrical components, listed in the following table.
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Table 1-2  Electrical components

Component type Abbreviation Name

Switch SW1 Power switch

SW2 24V interlock switch

SW3 5V interlock switch 1

SW4 5V interlock switch 2

SW5 Primary transfer disengagement switch

SW6 Toner collection unit switch

SW7 Cassette media end guide position switch

SW8 Cassette media width guide position switch

Solenoid SL1 Cassette pickup solenoid

SL2 Tray 1 pickup solenoid

SL3 Duplex reverse solenoid 1 (duplex models only)

SL5 Primary transfer disengagement solenoid

SL7 Duplex reverse solenoid 2 (duplex models only)

Fan FM1 Power supply fan

FM2 Fuser fan

Photointerrupter (sensor) PS1 Cassette paper-presence sensor

PS2 Tray 1 paper-presence sensor

PS3 Last-paper sensor

PS4 Cassette paper-stack surface sensor

PS5 Top-of-page (TOP) sensor

PS6 Fuser delivery sensor

PS7 Loop sensor 1

PS8 Loop sensor 2

PS9 Fuser pressure-release sensor

PS10 Output bin full sensor

PS11 Developing disengagement sensor

PS12 Black drum home-position sensor

PS13 YMC drum home-position sensor

PS14 Front door sensor

PS15 Right door sensor
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Component type Abbreviation Name

Motor M1 ITB Motor

M2 Drum motor

M3 Developing motor

M4 Fuser motor

M5 Pickup motor

M6 Developing disengagement motor

M9 Cassette lifter motor

M10 Scanner motor

Table 1-2  Electrical components (continued)
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Motors

The product has eight motors for paper feed and image formation. The DC controller determines a motor
failure if a motor does not reach a specified speed within a specified period after motor startup or if the
rotational speed is outside a specified range for a specified period.`

Figure 1-4  Motors
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Table 1-3  Motors

Description Components driven Failure
detection

ITB motor (M1) ITB

Black photosensitive drum

Developing roller

Yes

Drum motor (M2) Yellow, magenta, and cyan photosensitive drums Yes

Developing motor (M3) Yellow, magenta, and cyan developing rollers Yes

Fuser motor (M4) Fuser pressure and delivery rollers

Pressurizes and depressurizes the pressure roller

Engages and disengages the primary transfer roller

Yes

Pickup motor (M5) Tray 1 pickup roller

Cassette pickup roller

Feed roller

Duplex feed roller (duplex models only)

No

Developing
disengagement motor
(M6)

Engages and disengages the developing unit No

Cassette lifter motor
(M9)

Lifter for the cassette No

Scanner motor (M10) Scanner mirror No
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Fans

The product uses to fans to maintain the correct internal temperature. The DC controller determines a
fan failure when a fan locks for a specified period after it starts driving.

Figure 1-5  Fans
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Table 1-4  Fans

Description Area cooled Type Speed

Power supply fan
(FM1)

Low-voltage power supply

Output bin

Delivery unit

Laser scanner unit

Intake Full/Half

Fuser (FM2) Duplex feed unit

ITB area

Intake Full
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Fuser temperature control

The fuser temperature control maintains the fuser heater at its targeted temperature.

The fuser main heater and sub heater control the temperature of the fuser sleeve.

The DC controller monitors the main thermistor and the sleeve thermistor. The DC controller controls
the FUSER MAIN HEATER CONTROL (FSRD1) and the FUSER SUB-HEATER CONTROL (FSRD2)
signals according to the detected temperature. The fuser-heater control circuit controls the fuser heater
depending on the signal so that the heater remains at the targeted temperature.

Figure 1-7  Fuser-heater control circuit
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Low-voltage power supply

The low-voltage power supply (LVPS) converts AC input voltage to DC voltage.

Figure 1-8  Low-voltage power supply
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The product uses three DC voltages: 24V, 5V, and 3.3V. The voltages are subdivided as follows:

+24V Supplied constantly

Stopped during Sleep mode

+24R Interrupted when the front or right door is opened
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+5V Supplied constantly

Stopped during Sleep mode

+5R Interrupted when the front or right door is opened

+3.3V Supplied constantly
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Overcurrent/overvoltage protection

The low-voltage power supply has a protective circuit against overcurrent and overvoltage to prevent
failures in the power supply circuit. The low-voltage power supply automatically stops supplying the DC
voltage whenever excessive current flows or voltage abnormally increases.

If the dc voltage is not being supplied from the low-voltage power supply, the protective function may
be running. In this case, turn off the power switch and unplug the power cord. Do not turn the power
switch on until the root cause is found.

The LVPS has two fuses on the PCA. The LVPS 24V output is interrupted to the fuser and the high-
voltage power supply if the either of the interlock switches (SW3 and SW4) is in the off position (door
open).

WARNING! The product power switch only interrupts dc voltage from the LVPS. The AC voltage is
present in the product when the power cord is plugged into a power receptacle and the power switch is
in the off position. You must unplug the product power cord before servicing the product.

WARNING! If you believe the overcurrent or overvoltage protection circuits have been activated, do
not plug in the product power cord or turn on the product power until the cause of the failure is found
and corrected.

In addition, fuses in the low-voltage power supply protect against overcurrent. If overcurrent flows into
the AC line, the fuses melt and cut off the power distribution.
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Laser scanner system
The laser scanner system forms latent images on the photosensitive drums according to the VIDEO
signals sent from the formatter.

The main components of the laser/scanner are the laser unit and the scanner motor unit. The DC
controller sends signals to the laser/scanner to control the functions of these components.

Figure 1-10  Laser/scanner system
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Figure 1-12  Electrophotographic process drive system
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Image formation process
Each of the following processes functions independently and must be coordinated with the other product
processes. Image formation consists of the following processes:

Latent-image formation block Step 1: pre-exposure

Step 2: primary charging

Step 3: laser-beam exposure

Developing block Step 4: developing

Transfer block Step 5: primary transfer

Step 6: secondary transfer

Step 7: separation

Fusing block Step 8: fusing

ITB cleaning block Step 9: ITB cleaning

Drum cleaning block Step 10: Drum cleaning

Figure 1-13  Image formation process
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Latent-image formation block

During the latent-image formation stage, the laser scanner forms invisible images on the photosensitive
drums in the print cartridges.

Pre-exposure

Step 1: Light from the pre-exposure LED strikes the photosensitive drum surface. This eliminates the
residual electrical charges on the drum surface.

Figure 1-14  Pre-exposure

Photosensitive drum

LED

Primary charging

Step 2: DC and AC biases are applied to the primary charging roller, which transfers a uniform negative
potential to the photosensitive drum.

Figure 1-15  Primary charging
Primary charging roller

Primary charging bias
Photosensitive drum
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Laser beam exposure

Step 3: The laser beam scans the photosensitive drum to neutralize negative charges on parts of the
drum surface. An electrostatic latent image is formed on the drum where negative charges were
neutralized.

Figure 1-16  Laser beam exposure
Laser beam
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Developing block

Step 4: In the print cartridge, toner acquires a negative charge from the friction that occurs when the
developing roller rotates against the developing blade. The developing bias is applied to the developing
roller to create a difference in the electric potential of the drum. When the negatively charged toner
comes in contact with the photosensitive drum, it adheres to the latent image because the drum surface
has a higher potential.

Figure 1-17  Developing
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Transfer block

Primary transfer

Step 5: The toner on the photosensitive drum is transferred to the intermediate transfer belt (ITB). The
ITB is given a positive charge by the bias of the primary transfer roller. The negatively charged toner on
the drum surface is transferred onto the ITB. All four color planes are transferred onto the ITB in this
step.

Figure 1-18  Primary transfer
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Primary transfer roller

Photosensitive
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Secondary transfer

Step 6: The toner image on the ITB is transferred to the paper. The secondary transfer bias is applied
to the secondary transfer roller to charge the paper positive. As the paper passes between the secondary
transfer roller and the ITB, the complete toner image on the ITB is transferred onto the paper.

Figure 1-19  Secondary transfer
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Separation

Step 7: The elasticity of the paper and the curvature of the secondary transfer opposed roller cause the
paper to separate from the ITB. The static charge eliminator reduces back side static charge of the paper
and controls excess discharge after the transfer process for stable media feed and image quality.

Figure 1-20  Separation
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Fusing block

Step 8: The product uses an on-demand fuser. The toner image is permanently affixed to the printing
paper by heat and pressure.

Figure 1-21  Fusing
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ITB cleaning block

Step 9: The cleaning blade scrapes the residual toner off the surface of the ITB. The residual toner feed
screw deposits residual toner in the toner collection unit.

Figure 1-22  ITB cleaning
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Residual toner feed screw

Drum cleaning block

Step 10: The cleaning blade scrapes the residual toner off the surface of the photosensitive drum, and
toner is deposited in the waste section inside the print cartridge.

Figure 1-23  Drum cleaning
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Memory tag

The memory tag is a non-volatile memory chip in the cartridge that stores information about usage for
the cartridge. The product reads and writes the data in the memory tag. The DC controller determines
a memory tag error and notifies the formatter when it fails to either read from or write to the memory
tag.

Cartridge presence detection

The DC controller detects the presence of the cartridges by monitoring the RD sensor. When the DC
controller determines a cartridge absence, it notifies the formatter.

Toner level detection

The DC controller detects the remaining toner level in a cartridge by the optical detection method. The
DC controller notifies the formatter of the remaining toner level.

Cartridge life detection

The DC controller detects the cartridge life by monitoring the total operational wear limit or remaining
toner level of the cartridge. The DC controller determines a cartridge end of life and notifies the formatter
when the operational wear limit of the cartridge reaches a specified amount or the cartridge runs out of
toner.

Developing unit engagement and disengagement control

The developing unit engagement and disengagement control engages the developing unit with the
photosensitive drum or disengages the developing unit from the drum depending on the print mode: full-
color mode or black-only mode. The developing unit is engaged only when required, preventing a
deterioration of the drums and maximizing their life.

The developing disengagement motor rotates the developing disengagement cam. As the cam rotates,
the developing unit engages with or separates from the photosensitive drum.

When the product is turned on and when each print job is completed, all four of the developing units
disengage from the photosensitive drums. When the print mode is in full-color mode, all of the developing
units engage with the drums. When the print mode is in black-only mode, only black developing unit
engages with the drum.
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The DC controller determines a developing disengagement motor abnormality and notifies the formatter
when it does not detect a specified signal from the developing disengagement sensor during the
developing roller engagement and disengagement operation.

Figure 1-25  Developing unit engagement and disengagement control

M6

DC controller

Developing disengagement motor

Developing unit

Developing disengagement cam

Photosensitive drum

PS11:
Developing
disengagement
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Developing unit is engagedDeveloping unit is disengaged
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Primary transfer roller engagement and disengagement control

Figure 1-27  Primary transfer roller engagement and disengagement control
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DC controller

Fuser motor
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Photo sensors
Figure 1-32  Photo sensors (paper path)

PS3

PS2

PS1
PS4

PS10
PS6

PS7
PS8

PS5

Table 1-5  Photo sensors and switches (product)

Item Description Item Description

PS1 Cassette paper-presence sensor PS6 Fuser delivery sensor

PS2 Tray 1 (MP tray) paper-presence sensor PS7 Loop sensor 1

PS3 Last-paper sensor PS8 Loop sensor 1

PS4 Cassette paper-stack surface sensor PS10 Output bin media-full sensor

PS5 Top-of-Page (TOP) sensor   
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Motors and solenoids
Figure 1-33  Motors and solenoids (paper path)

M4

SL3

SL7

M1

M9 M5

SL2SL1

For duplex model only

Table 1-6  Motors and solenoids (paper path)

Item Description Item Description

M1 ITB motor SL1 Cassette pickup solenoid

M4 Fuser motor SL2 Tray 1 (MP tray) pickup solenoid

M5 Pickup motor SL3 Duplex reverse solenoid 1 (duplex models only)

M9 Cassette lifter motor SL7 Duplex reverse solenoid 2 (duplex models only)

Pickup and feed block
The pickup-and-feed block picks one sheet of paper from the cassette or the MP tray and feeds it into
the fuser.

Cassette pickup

The operational sequence of the cassette pickup is as follows:

1. The product is turned on or the cassette is inserted.

2. The lift-up operation and the lifting plate spring move up the lifting plate to the position where the
paper can be picked up.

3. The DC controller rotates the pickup motor when it receives a print command from the formatter.
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4. The cassette (CST) feed roller rotates.

5. The cassette (CST) pickup solenoid is driven at a specified timing.

6. The cassette (CST) pickup roller rotates and picks up the paper.

7. The cassette (CST) separation roller removes any multiple-fed sheets.

8. One sheet of paper is fed into the product.

NOTE: The lift-up operation pushes up the lifting plate to keep the stack surface of paper at the pickup
position.

Figure 1-34  Cassette pickup operation

SL1

M5

DC controller

Pickup motor

CST pickup solenoid

CST pickup roller

CST feed roller

CST separation roller

Lifter

Lifting plate spring

Cassette multiple-feed prevention

The product uses a separation roller method to prevent multiple sheets of print media from entering the
paper path. The cassette separation roller does not have its own driving force. Therefore the cassette
separation roller follows the rotation of the cassette pickup roller.

During normal feed, when the product picks up one piece of paper, the cassette separation roller is
driven by the cassette pickup roller through one sheet of paper. Thus the separation roller rotates in the
paper feed direction.

During multiple-feed, when the product picks up more than one piece of paper, the low friction force
between the sheets weakens the driving force from the cassette pickup roller. In addition, some braking
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force is always applied to the cassette separation roller, so the weak rotational force of the pickup roller
is not enough to rotate the separation roller. Therefore, the separation roller holds back any multiple-
fed sheets, and one sheet of paper is fed into the product.

Figure 1-35  Cassette multiple-feed prevention

CST Pickup roller

Print media

Lifting plate

<Normal-feed> <Multiple-feed>

The separation roller does not rotate

CST separation roller

Tray 1 (MP tray) paper pickup
The operational sequence of the MP tray pickup is as follows:

1. The DC controller rotates the pickup motor when it receives a print command from the formatter.

2. As the MP tray pickup solenoid is driven, the MP tray pickup roller rotates and the lifting plate moves
up.

3. The MP tray pickup roller picks up the paper.

4. The MP tray separation pad removes any multiple-fed sheets and one sheet of paper is fed into
the product.
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The MP tray media presence sensor detects the presence of print media on the MP tray.

Figure 1-36  Tray 1 (MP tray) paper pickup

MP tray pickup roller

MP tray separation pad

SL2

M5

PS2:
MP tray media presence sensor

Pickup motor

MP tray pickup solenoid

Lifting plate

DC controller

Tray 1 (MP tray) last-paper detection
The product detects whether the print media on the MP tray is the last sheet during continuous printing
to prevent toner contamination on the photosensitive drums and the ITB.

The product attempts to form the next image before the DC controller detects a media absence because
the paper path between the MP tray media-presence sensor and the registration roller is short. To
prevent the photosensitive drums and the ITB from being contaminated with toner, the last-paper sensor
detects the last-paper. The MP tray last-paper detection roller rotates when the last-paper is picked up.
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The DC controller notifies the formatter of a media absence when it detects the last-paper by the last-
paper sensor.

Figure 1-37  Tray 1 (MP tray) last-paper detection

A

DC controller

PS3:
Last-paper sensor

Last-paper

MP tray last-paper detection roller

Cross sectional view from A direction 

Feed direction

Paper feed
After the paper pickup operation, the paper picked up from either the cassette or MP tray is then fed to
the fixing-and-delivery block.

1. The registration shutter corrects the skew-feeding of the paper that is picked up from the cassette
or MP tray.

2. When the TOP sensor detects the leading edge of paper, the DC controller controls the rotational
speed of the pickup motor to align with the leading edge of toner image on the ITB.

3. The toner image on the ITB is transferred onto the paper, and the paper is fed to the fusing-and
delivery block.
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The DC controller notifies the formatter of a paper size mismatch error when the paper length detected
by the TOP sensor does not match the paper size specified by the formatter.

Figure 1-38  Paper feed

TOP sensor

M1 M5

Registration shutter

Registration roller

Pickup motorITB motor

DC controller

PS5
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Skew-feed prevention

The printer corrects the skew feed without decreasing the throughput.

1. The leading edge of paper strikes the registration shutter and aligns.

2. As the feed rollers keep pushing the paper, the paper gets warped against the registration shutter.

3. The stiffness of paper pushes up the registration shutter and the realigned paper passes through
straightened.

Figure 1-39  Skew-feed prevention

Paper
Paper

Registration shutter

Registration shutter
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Pressure roller pressurization and depressurization control

The product releases the pressure roller from the fuser sleeve, except during printing, to prevent
deforming the fuser sleeve and the pressure roller and to facilitate the jam-clearing procedure.

1. The DC controller reverses the fuser motor to rotate the fixing pressure release cam.

2. The pressure roller is pressurized or depressurized depending on the position of the cam.

The DC controller determines a fuser pressure-release mechanism abnormality and notifies the
formatter when it does not sense the fuser pressure-release sensor for a specified period from when it
reverses the fuser motor.

Figure 1-41  Pressure roller pressurization and depressurization control

M4

DC controller

Fuser motor

PS9:
Fuser pressure release sensor

Fuser sleeve
Pressure roller

Fuser pressure release cam

<Pressurized> <Depressurized>
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Output bin full detection

The output bin media-full sensor detects whether the output bin is full of printed pages. The DC controller
determines the output bin is full and notifies the formatter when it senses the output bin media-full sensor
is on for a specified period during standby or printing.

Figure 1-42  Output bin full detection

Output bin media full sensor flag
Output bin media full sensor

DC controller

PS10
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Duplex block (duplex models only)
The duplex reverse control reverses the paper after the first side is printed. The duplex feed control
feeds the paper to the duplex block to print the second side of the page.

Figure 1-43  Duplex operation

M4

SL3
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DC controller

Fuser motor

Duplex reverse solenoid 1 

Duplex reverse solenoid 2 Pickup motor
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Duplex block
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Duplex media path 

1. The DC controller controls the duplex reverse solenoid 1 and duplex reverse solenoid 2 at a
specified timing after the first side is printed.

Duplex reverse solenoid 1 Duplex reverse solenoid 2 Delivery roller

Off Off Rotates

On Off Stops

On On Reverses

2. The DC controller reverses the delivery roller and the paper is reversed.

3. The duplex feed roller feeds the paper.
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Paper feeder
This product supports an optional 500-sheet tray (Tray 3). The operational sequence of the paper feeder
is controlled by the paper feeder controller PCA.

Figure 1-45  Paper-feeder paper path

PF pickup roller

PF feed roller

PF separation roller

Figure 1-46  Paper-feeder block diagram
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DC controller
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Paper-feeder motors
The paper feeder has two motors for paper feed and cassette lift-up operation.

Figure 1-47  Paper-feeder motors
PF lifter motor (M2)

PF pickup motor (M1)

Table 1-7  Paper-feeder motors

Motor Driving part Failure detection

PF pickup motor (M1) PF pickup roller

PF separation roller

PF feed roller

No

PF lifter motor (M2) Lifter for the PF cassette No
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