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1.1. Standard Printer Configuration

This printer consists of the following assemblies:

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)
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1.2 Options
(1) Cut Sheet Feeder Unit (CSF)

Single-Bin Cut Sheet Feeder

(2) Pull-tractor Assembly



(3) Bottom Push Tractor Unit

Narrow and wide versions
avallable

(4) Roll Paper Stand (Narrow only)



(5) Serial Interface

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)



Page: 5

DATA Service Guide ML390/ML391Turbo
m Chapter 2 Theory of Operation

2.1.01 Summary
Figure 2-1 shows the block diagram of the printer.

The control board is made up of the microprocessors, peripheral circuits, drive circuits,
sensors and interface connectors.

The power to the control board is supplied by the power board through the connector cord.

The power to other electrical parts is also distributed through the connectors within the
control board.

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)
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2.1.02 Microprocessor and the Peripheral Circuit
Microprocessor (Q7: 67X640)

This processor is a CMOS single-chip computer with integrated peripheral device
functions and a 16 bit MPU core, all OKI original architecture.

The processor has a 20 bit address bus and a 16 bit data bus.

It is capable of accessing up to 1M word program memory and 1M bytes of data
memory.

The following characteristics are also provided:

e Built-in type data memory of 512 bytes

e  8-bit 4-channel A/D converter ¥ 1

e 16-bit automatic reload timer ¥ 2

e  8-bit serial port ¥ 2

e 8-bit parallel port ¥ 3 (bitwise 1/0 specification available)

And others.

The function of this microprocessor is to provide a central mechanism for the entire
printer by executing the control program through the LSI and driver circuits.

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)
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Printer Block Diagram (Figure 2-1)
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Program ROM

This is a 256 ¥ 16 bits (4M bit) [MAX] EPROM with the control program for the printer
stored. The MPU executes instructions under this program.

The program ROM is assigned to the program memory area of the MPU and is
fetched by the PSEN signal of the MPU.

The following shows the operation of the memory access.
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RAM (MSM51C464A-80RS)

The RAM is CMOS dynamic RAM with (64K ¥ 4-bit) ¥ 2 configuration, and used as
buffers (such as receiving buffer, printing buffer, DLL buffer and working buffer).

The following shows the examples of the memory access operation.
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EEPROM

The EEPROM is a CMOS serial I/O type memory which is capable of electrically
erasing and writing 1,024 bits.

The EEPROM contains menu data.

The following shows the memory access operation.

MPLU
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Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
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Large Scale Integrated Chip (LSI)

This LSI detects and controls the SP motor speeds by monitoring the two phase
sensor signals obtained from the DC motors and modifying the excitation phases as
appropriate.

This LSl is connected in multiplex to the MPU.
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2.1.03 Initialization

This printer is initialized when the power is turned on or when the I-PRIME-N signal is input
from the host side via the parallel interface.

For the initialize operation, the RST-N signal is first output from the reset circuit to reset the
MPUs and LSIs. When resetting ends, the program starts and the LSls are reset by MPU via
LSIRST-N. Reset operation by I-PRIME starts program to initialize, but does not reset the
MPU.

The program here sets the mode of the LSI including the MPU, checks the memories (ROMs
and RAMSs), then carries out carriage homing, and determines the LF motor phase.

Finally, the program establishes the interface signals (P-I/F: ACK-P signal sending, and S-I/F:

BUSY-N signal off) and lights the SELECT lamp to inform the ready state for receiving to the
host side and ends the initialize operation.

Start
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2.1.04 Parallel Interface Control

The parallel data input from the host to the interfaced LSl is latched to its internal register at
the falling edge of the STROBE-N signal.

At the same time, the LSI sets the BUSY signal to the high level to inform the host that the
data is being processed, and outputs the RXD signal to inform the MPU of data reception. The
data is read upon receiving the RD-N signal from the MPU.

When the data processing ends, the BUSY signal is set to off and the ACK-N signal in sent to
request the next data. When reception is impossible because the buffer is full, the BUSY
signal is sent to request stopping of data transmission.

Chi
WPU L5l

MESY 4DD—P BLLSY
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2.1.05 Print Control

Print data is transmitted as parallel data (HEAD1~HEAD?24) from LSI to print head. LSI

generates print timing and drive time.

ContplFoser Supply Board | l Driver Boad

U |

;
! Print et
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HEAD DRIVE TIMING CHART
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-
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Print Compensation Control

The print compensation can be made as shown below:

(a) Voltage compensation (See 2.1.8 ] “Alarm Circuit.”)

(b) Temperature compensation (See 2.1.8 ] “Alarm Circuit.”)

(c) Pin stroke compensation

Piaten
Print Head
P =g |
520
21-24
S
Pin coi
cirrent
Fin 1-4,
21-24

¥

Fin 5-20

Asshown in the dewing left, the stroke kength
up to the platen i different foresch pin.

—= Time

(d) Simultaneous Compensation of the number of impact pins

The LSl is provided with the compensation table for each pin to make
necessary compensation.

Murnbar of impact pins

Fiza -

fulzriy

Crrivi tirne

Short  t———

Lonig

Print Mode Compensation

According to the thickness of the printing medium, the print mode is compensated as shown in the table

below:



Head Gap Range 1 2 3 4 5

Frint speed 009 | 95% | B5% | 85% 0%
Crrivi tirne Short =8————= Long
\1 (Crrive tirme
kErgthans at
each stap.)

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
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2.1.06 Space Motor / Line Feed Motor Control
Space Motor Control

The SP motor driver (HA13412) drives the three-phase brushless motor based on the
phase signal (SPU, SPV and SPW) and the speed instruction data from the LSI. The
MPU can identify the current speed of the space motor by measuring through the LSI
the pulse length of the output (gA, @B) of the slit encoder included in the space motor.
By comparing the target speed for each print mode with the actual current speed to
change the speed instruction data, the motor speed is accelerated or decelerated to
maintain the specified speed for each print mode.

S P B

SPW
SF Truth Table
HALL  AMF  INFUT SUTFUT
sPuU | =Pv | SPw | U i W
H H L | oFEN|L H
H L L L OFEN H
H L H L H SFEN
L L H | oFEN|H L
L H H H OFEN L
L H L H L SFEN

Encoder Disk

In the operation of the spacing motor, the PHASE-A and PHASE-B signals are
generated when the encoder disk interrupts the photo sensor.

The LSI divides these edge pulse signals in accordance with the print pitch, and
sends the IPT signal to provide dot-on timing and carriage position detection timing.
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Line Feed Motor Control

The Line Feed motor driver (MTD2005F) drives the Line Feed motor in two-phase or
1-2 phase bipolar, based on the phase changeover data and the output current data
from the LSI.

The data from the LSl is processed by a specific register contained in the LF motor
driver to measure the overdrive time and to change the phase.

PHASE-A —|—|—| o [ ]
FHASE-B —I_I . J I—l_

[FoRWARD] [REVERSE]

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
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2.1.07 Operation Panel

The clock synchronization OPCLK of LSl is used to input the switch data and output the LED
data through the operation panel control LSI (IC1: BU5148S).

Ls1
GFTD
GETD »
77
QLK B _
BPCK = " Cl'f'ﬂ""gf""a" H LED Diiver
wpas | CFSLREN | s
a0
GPRXD
GPRD
74
+5Y
L a|  switch
contoller
0

A 2-byte (15 bits + 1 even parity bit) command (OPTXD) is transmitted to the LSI (BU5148S)
in synchronization with the OPCLK signal. The LSI decodes this command and when it is
found to be legal, returns a 2-byte command response back to the LSI which includes data on
Switch information, LED status, receive command ACK/NAK and 1 odd parity bit.

Any transmission errors found cause the command to be reissued after the transmission of
the OPCLR-N signal.
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Mote: From the lllustration above, you can ses that the command and the command response are output at the same time. This is because the
bit 0 o bit 3 of OPAXD are fied so that the response can be retumaed before decoding the command.

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
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2.1.08 Alarm Circuit
Head Drive Time Alarm Circuit

This circuit monitors the drive time using the HDALM signal interlocked with the
overdrive signal of each drive circuit.

If the drive time of any drive circuit exceeds the specified time, the drive fault alarm
circuit sends an ALARM-N signal to turn on the SCR (SO).

This cause the secondary coil (40V) of the transformer to be short-circuited, causing
an overcurrent to flow through the primary coil and making the AC fuse (transformer
ASS) open.

Alarm Processing When DC Power is Low

+ 40V is converted into the POWLEYV signal (OV to +5V) by R531 and R532 and input
into the A/D port of the MPU to control the drive time and the print speed (pass
number) of the head.

40

Rz
P LE

RI32

Head Drive Time

The head drive time is lengthened to compensate for the amount of voltage
drop by monitoring the POWLEY signal once every 500 m sec. to control and
maintain the impact necessary for each printing pin at the fixed value.

Print Speed

Voltage, +40V | Pass number |  Prnt speed

28V or o 1 Pass 100%:
25V o 3T 1 Pass NoO0—30%%
25 or kess 1 Pass jeinsy

Head Overheat Alarm

The voltage of the output TSD signal of the thermistors, one of which is contained in
the print head and the other in the print head driver, is monitored by the CPU/AD port
to control the voltage.



Termp shp

') P 11a
Mo
//’—\U/ P i
u’f e
Mode down

fode and Print Sontmol

hode | Speed | Pass | Direction

1 00 |1 Ei

2 5% |1 Ei

3 To% |1 Ei

4 55 |1 Ei

4] 40% |1 Ei

4] 0% |1 Ei 1.5 Sec Stop
K Stop

e When the temperature is between a°C and 119°C, the mode switches sequentially to
higher level. When the temperature falls below 3°C, the mode switches to lower level.

e When the temperature exceeds 119°C, printing will stop.

e When temperature gradient is steep, higher mode shall be specified directly.

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)
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2.1.09 Power Supply Circuit

This power supply circuit supplies the +5VDC, +8VDC, +40VDC, 10VAC.

control Board

i
Titber
Gincit

Trans-
Tmner —1—pn Peciter F

—

Reguiton
CiEut

—— Peciter ——-

A O

The uses of output voltages and signals are described below.

Voltage/signal Use

+5V Logic IC/LED drive voltage

+8V Serial interface line voltage and SP
motor driver

+ 40V Printhead, LF motor drive voltage, SP
motor drive voltage

AC 10V Option board

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)
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2.2.01 Printhead Mechanism and Operation

Refer to Figure 2-2 (shown below)

The printhead is a spring charged 24-pin driving head using a permanent magnet. It is attached
to the carriage, which moves in parallel with the platen. Electrically, this unit is connected
to the control circuits through the control board.

- B
\: ﬂ/
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& [x]
3 1]
3 (=]
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/;\ )
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Figure 2-2 Arrangement of the head pins, View from the tip of the printhead

(1) Printhead Configuration
The printhead is composed of the following parts:
(a) Wire guide
(b) Spring assembly (Wire, Armature, Spring, Yoke, Spacer)
(c) Magnet assembly (Magnet, core, coil, Yoke)
(d) Printed circuit board
(e) Fin
(2) Operation of Printhead

Refer to Figure 2-3 (shown below)

(a) When the printhead is idle, the armature is attracted by a permanent magnet
and the spring fixing the armature is compressed. The print wires fixed to
each armature are thus concealed under the wire guide.

(b) When a signal for a character to be printed is detected, a current flows
through the coil. When the coll is activated, the magnetic flux (caused by the
permanent magnet between the armature and the core) is canceled to
eliminate the attraction force. The armature is driven in the direction of the
platen by the force of the armature spring. The print wire fixed to the armature



protrudes from the tip of the wire guide, strikes the paper through the ribbon
and prints a dot on the paper.

(c) After the character has been printed, the armature is magnetically attracted
again and the print wires are again concealed under the wire guide.

A thermistor in the printhead prevents burning caused by over-heating of the
coil during extended continuous bi-directional printing. When the temperature
of the coil exceeds a pre-determined limit (about 119°C) the control circuit
detects a thermistor signal. Printing will then be intermittent or stop completely
until the coil temperature falls below the limit value.

1) ‘When printing

B hore amsan by
1
i Them istor

Prirtuire

2 ‘When not printing

Rgure 22
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2.2.02 Spacing Operation
Refer to Figure 2-4 (shown below).
The spacing mechanism consists of a carriage shaft mounted in parallel with the platen, and a
carriage frame that moves along the shatft. It is driven by a DC motor mounted on the bottom
of the carriage frame. Items included in the spacing mechanism are as follows:

(a) DC motor with motor gear

(b) Carriage frame (stationary yoke and motor driver board included)

(c) Carriage shaft

(d) Space rack

(e) Sensor

(f) Encoder disk
(1) Spacing Operation
The carriage frame, on which the printhead and space motor are mounted, moves
along the carriage shaft in parallel with the platen. When the spacing motor rotates
counterclockwise, the driving force is transmitted to the motor gear. As the motor gear

rotates, the carriage moves from left to right.

Mechanically, it is designed in such a way that for every revolution of the DC motor,
the carriage frame moves 0.8 inch (20.32 mm).

At the same time the encoder disk rotates together with the motor and passes the
sensor. The position of the carriage frame can be determined by counting the inter-rupts
detected by the sensor.

In the same way, the rotation of the space motor can be recognized and controlled by
measuring the cycle of interrupts detected by the sensor.
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2.2.03 Head Gap Adjusting
Refer to Figure 2-5 (shown below).

The head gap adjusting lever moves back and forth to tilt the carriage frame, altering the gap
between the printhead and the platen.

The adjusting screw, which is connected to the adjusting gear rotates when the adjusting lever
is moved creating a fine gap adjustment. If the adjusting gear is pushed down, the adjusting
screw can be turned with a screw driver to change the coarse gap adjustment.

When the adjusting lever is set to range j ~ f the contact which is attached to the under side
of the carriage cover will connect with the contact of the space motor PC board. The printer
will reduce the printing speed automatically to ensure that adequate printing pressure is
maintained for multipart paper.

And, the adjusting cam adjusts the headgap toward left and right side in accordance with the
guide rail up and down as a position of the left end of it.
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2.2.04 Ribbon Drive
Refer to Figure 2-6 (shown below).

The ribbon driver mechanism moves the ribbon in synchronization with the space motor
operation.

The ribbon drive mechanism consist of the following items:
(a) Ribbon drive gear assembly
(b) Ribbon gear (space motor)
(c) Ribbon cartridge

(1) Ribbon Cartridge

An endless ribbon with a single direction feed is used. Ink is supplied from an ink
tank, which is built in to the ribbon cartridge.

(2) Ribbon Feed Operation

When the space motor is activated, the ribbon gear rotates. The rotation is transmit-ted
via the ribbon drive gear assembly to the drive gear in the ribbon cartridge, thus
moving the ribbon.

The feed direction of the ribbon is maintained by switching the rotational direction of

the gears in the ribbon drive gear assembly. This ensures ribbon movement when
bidirectional printing is used.

Rbbon crnidge

Drive gear
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2.2.05 Paper Feed Operation

Feeding of the paper is performed by turning the platen and the pin tractor, which is driven by
the Line Feed Pulse Motor.

The paper feed mechanism is made up of the items listed below.
(a) Pulse motor with gears
(b) Decelerating gear
(c) Platen
(d) Tractor feed unit

(e) Pressure roller
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Cut Sheet and Continuous Forms Switching Mechanism

Refer to Figure 2-8 (below).

Three different paper paths can be selected and set by the change lever.
(a) TOP (for cut sheet)

When the cut sheet is used in the manual mode or fed by the CSF (option),
set the change lever at the position marked TOP.

Operation

The driving force of the platen gear (R) is transmitted to the idle gear by
setting the change lever to the TOP position. However, this causes the idle
gear to be disengaged from the change gear, leaving it free.

At this time, the pressure rollers (at the rear and the front) are pressed
securely to the platen to feed the cut sheet. At the same time, the switch lever
positions between the rear switch and bottom switch, to confirm to the control
board that you are in the cut sheet mode.

In the cut sheet mode, the control board automatically feeds the sheet up to
the print start position after pausing for the wait time stored in the menu.
(b) REAR (Continuous forms from push tractor)

When the change lever is set to REAR position, the change gear is engaged
with the idle gear and the tractor gear to transmit the rotation of the platen to
the push tractor shaft, and the continuous forms is fed from the push tractor.
At the same time, the switch lever turns on the rear switch, to confirm to the
control board that you are in the continuous forms mode.

(c) BOTTOM (Continuous forms from bottom feeder) (option)

When the change lever is set in the BOTTOM position, the rotation of the
platen is transmitted to the drive gear of the bottom tractor feed unit through
the idle gear to feed the paper which has been set in the bottom tractor feed.
At the same time, the switch lever turns on the bottom switch, to confirm to
the control board that you are in the continuous forms mode.
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(2) Cut-sheet feeder operation
Refer to Figure 2-9 (below).

The pulse motor used for the paper feed mechanism is mounted on the left of the
frame, and the rotation of the motor is transmitted through decelerating gears (LF idle
gear, platen gear) to the platen. When using cut-sheet paper, the change lever must
be in the TOP position to grab the paper, while disengaging the push tractor.

When the change lever is set to the TOP position, the cut sheet is automatically fed
in up to the print start position after pausing for the wait time stored in the menu.
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(3) Continuous Forms Operation (Rear)
See Figure 2-10 (below).
The force transmitted to the platen, rotates the tractor gear through platen gear, the

idler gear and the change gear. The rotation of the tractor gear makes the pin tractor
belt rotate through a sheet feeder shaft, feeding the continuous forms.

Figqure 2-11
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(4) Push and pull tractor mechanism (Option)

Refer to Figure 2-11 (below).

This mechanism consist of an optional pull tractor and a standard push tractor
mechanism. This mechanism can perform forward and reverse feed by setting

continuous forms to the push tractor and pull tractor.

The rotation of the platen is transmitted to the push tractor and the pull tractor.
Continuous forms are fed by these two tractors at the same time.

To remove slack from the sheets, set the sheets according to the following procedure
when using the push and pull tractors.

1 Set the change lever to the REAR position (setting the forms to the push
tractor to feed).

2 Set the paper, which is fed in front of the platen, to the pull tractor.

3 Set the change lever to the TOP position and feed paper using the platen
knob.

4 If paper slack is removed, set the change lever to the REAR position.

Figqure 2-11
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(5) Pull tractor mechanism (option)
Refer to Figure 2-12 (below).

Bottom feed of continuous forms is possible only when an optional pull tractor unit is
installed.

The rotation of the platen is transmitted to the idle gear of the pull tractor unit through
the platen gear at the left end of the platen. The rotation of the idle gear is transmitted
to the drive gear, and continuous forms forms are fed by the pull tractor being rotated
through the sheet feeder shaft.

Sheat fade
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Hie gzr ..
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(6) Bottom Push Feed Operation (Option)

Refer to Figure 2-13 (below).

The bottom push feed of the continuous forms is possible only when the bottom
tractor feed unit is installed.

When the platen rotates, the rotational force of the platen is transmitted through the
tractor idle gear and the tractor change gear to the tractor drive gear of the bottom
push tractor, and the sheet of paper is fed in to the print start position.

Flzaen gear

Tracor change gear

Tracsor ide gear

Tracior drive gear

Figqure 2-13
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(7) Paper Clamp Mechanism
Refer to Figure 2-14 (below).

When setting the change lever to the BOTTOM , TOP or REAR position, the
operation of the front release gear arm changes according to the position of the
release cam. And at the same time, the position of the cam installed to the front
release gear shaft changes, and the open and close of the pressure roller.

Position of Cpen or clkasz of | Cpen orclss of
change lever frnt pressure roller | rear pressure roller
B TTC ZFPEN ZFPEN
TOF CLDSE CLDSE
REAR ZFPEN CPEN
TOF

T Y




Figure 2-14
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2.2.06 Paper Detection Mechanism

Refer to Figure 2-15.

The three paper detection types are listed below.
1. Cut Sheet Detection

2. Rear Feed Detection

3. Bottom Feed Detection.

Cut Sheet Detection

When the cut sheet is inserted, the point A is pushed backward and the paper near
end lever B rotates counter clockwise (CCW).

At this time, the rear sensor lever rotates counterclockwise (CCW), the rear sensor
lever and pulls out of the rear and top paper end sensor to detect that the sheet is
provided.

The procedure for the paper end is made in the reverse order, that is, its detection is
performed when the paper end sensor is blocked.

Rear Feed Detection

When the paper is fed from the push tractor, the point B is pushed to the front side
and the paper near end lever A rotates clockwise (CW). At this time, the rear sensor
lever rotates counterclockwise (CCW), and pulls out of the rear and top paper end
sensor to detect that the paper is provided.

The procedure for the paper end is made in the reverse order, that is, its detection is
performed when the rear sensor lever intercepts the sensor.

Bottom Feed Detection
When the paper is fed from the bottom, the point C rotates clockwise (CW). When the
bottom sensor lever rotates clockwise (CW), it pulls out of the bottom paper end

sensor to detect that the paper is provided.

The procedure for the paper end is made in the reverse order, that is, its detection is
performed when the bottom sensor lever intercepts the sensor.
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Top Line Print Mechanism

Refer to Figure 2-16 (below)

The top edge of the sheet is protected by the ribbon protector so that it can stop at a
position near to the print head (0 tear off position) to start printing at the top end of the

sheet, without causing the sheet to crumple or curl up.

The printing starts at the front end of the sheet, and continues uni-directionally until
the front end of the sheet gets to the inside of the pull up roller cover.

After that, that printing continues bi-directionally.

Camiage frRme aesam by

Figqure 2-16
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2.2.07 Automatic Sheet Feed

This function is used to feed in the sheet automatically up to the print start position when the
cut sheet or the continuous forms is used.

[Operational procedure]

When Using Cut Sheet

1) Set the change lever to the TOP position. (See Figure 2-17 below.)
2) Insert a sheet of paper between the platen and the paper shoot.

3) After the lapse of time selected by the “wait time” in the menu, the LF motor starts its operation to feed
the sheet of paper up to the print position.

4) When the default is selected, the sheet of paper is feed in up to the position 0.35 inches (first dot
position) from the upper end of the sheet. However, the 0 tear off mechanism allows the printing at the
front end of the sheet by changing the TOF position.

Sheetseting

N 7
_ é; Tirre out
FE { v
Detecdon Arer ——— _. __>

Tire selechad
LF a:1an

Figumre 2-17

When Using Continuous Forms



1) Set the change lever either to the rear side or the bottom side position. (See Figure 2-17 above.)
2) Set a sheet of paper either to the push tractor or the bottom tractor.

3) Press the “FF/LOAD” switch.

4) The LF motor starts its operation to feed the paper up to the print start position.

5) The paper is fed in up to the TOF position (Factory default: 0.35 inches from the top).

Fush down the "FF/L2AL" swich.

7 Deecton of hie sheet supplied

LF acton

Line teed (about 3 nches) unt hie
detecton otthe sheet supplied

When the “"FF/LOAD” switch is pushed down, the LF motor feeds in the sheet about
3 inches. When the LF motor completes the operation and the sheet has not been fed
in, the feeding operating operation becomes, ineffective, thus resulting in the feeding

jam.
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2.2.08 Paper Park Function (Continuous Forms)

Continuous forms which have been inserted can be reversed automatically by using the
“PARK” button on the operation panel.

1) Press the “PARK” button on the operation panel.

2) Reverse LF is started and paper is fed in reverse until paper end occurs or 19
inches maximum have been fed.

3) The paper is fed in reverse, to leave the paper on the push-tractor or bottom-tractor.

FARE Paperend detecion
— W

FE |

)
)

-— -—_

%

LFacton

Reversz LF fom PLE. Sensor o faciorked assy .

RFeveEe LF il paparend or 19 inches mas.

Alarm LED lights up when P.E. is not detected after 19 inches reverse feeding.

Operator can press SEL key to turn off the ALARM LED then press PARK key to continue
park function.

This operation is required when the length of paper for parking is more than 19 inches.
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ASSEMBLY/DISASSEMBLY

This section explains the procedures for removing and installing various assemblies and units in
the field.

Description is mainly limited to the removal procedure; installation should basically be performed
in the reverse sequence of the removal procedure.

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)



DATA Service Guide ML390/ML391Turbo
m Chapter 3 Assembly/Disassembly

Page: 36

3.1 Precaution for Parts Replacement
(1) Remove the AC cable and the interface cable before disassembling or assembling.

(a) Turn off the AC power switch. Remove the AC input plug of the AC cable from
the receptacle. Remove the AC cable from the inlet on the printer.

(b) To connect the AC cable again, connect it to the inlet on the printer first, then
insert the AC input plug into a receptacle.

(2) Do not disassemble the printer as long as it is operating normally.
(3) Do not remove unnecessary parts, and limit the disassembly area as much as pos-sible.
(4) Use the designated service tools.

(5) Carry out disassembly in the prescribed sequence; otherwise, damage to the parts
may result.

(6) It is advisable to temporarily install screws, snap rings and other small parts in their
original positions to avoid losing them.

(7) Whenever handling the microprocessors, ROM, RAM IC chips and boards, do not use
gloves which may cause static electricity.

(8) Do not place the printed circuit board directly on the equipment or on the floor.

(9) If adjustment is specified in the middle of installation, follow the instructions.
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3.2 Service Tools

Table 3.1 lists the tools necessary for replacing printed circuit boards and parts of units in the
field.

Table 2.1 Sernice tooks
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3.3 Disassembly/Reassembly Procedure

This section explains the assembly replacement procedures according to the following
disassembly system.

Parts Layout
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How to Change Parts

This section explains how to change parts and assemblies appearing in the disassembly
diagram below.
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3.3.01 Printhead

(1) Open the access over.

(2) Pull up and rotate the head clamp 1 to unclamp the printhead 2 as shown fig. 3.3.1 (see below).
(3) Disconnect the printhead 2 from PC connector 3.

(4) To install, follow the removal steps in the reverse order.

Notes on Installation:

Important:

Before inserting the printhead, note that there is a shim on the carriage frame (4),

which hangs over the platen side of the frame. Be sure to replace the shim correctly.

Improper positioning of this shim will severely affect the printhead gap and therefore

affect print quality.

(1) Insert the printhead 2 into the PC connector 3 while pushing it against the carriage
frame 4.

(2) The head clamp 1 must surely be sandwiched between printhead 2 and carriage
frame 4 as shown fig. 3.3.2.

(3) Be sure to check the gap between platen and printhead (see 4).

(4) Be careful not to touch the print head while it is very hot.
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3.3.02 Ribbon Protector

(1) Remove the printhead (see 3.3.1). ]

(2) Open the pull-up roller cover 1.

(3) Raise and remove the ribbon protector 2.

(4) To install, follow the removal steps in the reverse order.
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3.3.03 Pull-up Roller Assy
(1) Open the access cover 1.
(2) Lift up the sheet guide Assy 4 to remove.

Note: Please do after always remaining the sheet guide Assy 4 when the pull-up roller Assy
2 is installed and removed.

(3) Tilting the pull-up roller Assy 2 toward the front, remove from the shaft of platen Assy
3.

(4) To install, follow the removal steps in the reverse order.
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3.3.04 Upper Cover Assy, Access Cover Assy and Sheet Guide Assy
(1) Pull off the platen knob 1.

(2) Open the access cover Assy 4 toward the front to remove.

(3) Lift up the sheet guide Assy 5 to remove.

(4) Turn the change lever 2 toward the bottom position.

(5) Insert a flat-blade screwdriver into grooves (5 places) (4 places for narrow type) of
frame and twist to disengage claws of upper cover 3.

(6) Raise the front side of upper cover Assy 3 and shift toward the rear to disengage
claws (6 places) (5 places for narrow type) of frame.

(7) Raise the upper cover Assy 3 to remove.
(8) To install, follow the removal steps in the reverse order.
Remark on assembly:

Match the posts A at the both sides of the Sheet Guide 5 with the arrow marks on
the upper cover. Push the Guide into the Cover.
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3.3.05 Gear Case Assy

(1) Remove the printhead (see 3.3.1). ]

(2) Remove the upper cover (see 3.3.4). ]

(3) Move the carriage Assy to right hand side, remove two screws 1, and then remove the space motor 2.
(4) Disconnect a carriage cable.

(5) Disengage claws (4 places).

Using a flat-blade screwdriver, push to widen the claw for easy disengagement.

(6) Remove the gear case Assy 3 in upper direction and release the carriage cable from the cable clamp of the gear case £
(7) To install, follow the removal steps in the reverse order.

Note on installation:

(1) To assemble, align the direction of the SP motor axis 4 with the Gear Hole of the Gear Case assy.

(2) Be sure to check, and adjust if necessary, the gap between platen and printhead (see 4-1). ]



e
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3.3.06 PC Connector

(1) Remove the printhead (see 3.3.1). ]

(2) Remove the upper cover (see 3.3.4). ]

(3) Remove the gear case Assy (see 3.3.5). ]

(4) Remove the PC connector 1 from the space motor Assy 2.
(5) To install, follow the removal steps in the reverse order.
Note on installation:

(1) Do not touch the space motor 2 or terminals of PC connector 1. Also, take care to avoid dust or foreign
matters.

(2) After installation, check and adjust the gap between platen and printhead (see 4-1). ]
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3.3.07 Space Motor, Guide Roller Assy

(1) Remove the printhead (see 3.3.1). ]

(2) Remove the upper cover (see 3.3.4). ]

(3) Remove the gear case Assy (see 3.3.5). ]

(4) Remove the PC connector (see 3.3.6). .

(5) Remove screw 2, then the guide roller Assy 3 from the space motor 1.

(6) Push down on the carriage cable and remove it.

(7) Remove the screws (5), then remove the guide roller assembly (3) from the space motor assembly.
(8) Remove the space motor

(9) To install, follow the removal steps in the reverse order.

Notes on installation:

(1) Do not touch the terminals of space motor 1. Also, take care to avoid dust or foreign matters.
(2) When installing the guide roller Assy 3, push portions A and B against the space motor 1.

(3) When installing the space motor 1, align the face C with carriage frame 4 and push portion D against
the frame.

(4) After installation, check and adjust the gap between platen and printhead (see 4-1). i
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3.3.08 Space Rack

(1) Remove the printhead (see 3.3.1). ]

(2) Remove the upper cover (see 3.3.4). ]

(3) Remove the shim from the carriage frame.
(4) Remove the gear case Assy (see 3.3.5). .
(5) Remove the space motor (see 3.3.7). .
(6) Remove the spring 1.

(7) Disengage the claw on left side of space rack 2 from the frame, and remove the space rack 2 in upper
direction.

(8) To install, follow the removal steps in the reverse order.
Note on installation:

(1) After installation, check and adjust the gap between platen and printhead (see 4-1). i
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3.3.09 Carriage Cable

(1) Remove the printhead (see 3.3.1). ]

(2) Remove the upper cover (see 3.3.4). ]

(3) Remove the gear case Assy (see 3.3.5). ]
(4) Remove the space motor (see 3.3.7). .
(5) Remove the space rack (3.3.8). ]

(6) Remove two screws 1, release the driver board 2 and PCB sheet 9 by lifting clamp 8, and disconnect
cable from connector 3, 4, 5, 6.

(7) Remove carriage cable 7 from fasteners on frame.
(8) To install, follow the removal steps in the reverse order.
Note on installation:

(1) Take care not to fold the carriage cable 7 during installation. Curve slightly the car-riage cable 7 when
assembling into the fasteners.

(2) Make sure that the paper end lever A will not contact the Paper end Sensor 0 when mounting the
Driver Board.
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3.3.10 Backup Roller Holder Assy

(1) Remove the printhead (see 3.3.1). ]

(2) Remove the upper cover (see 3.3.4). ]

(3) Remove the gear case Assy (see 3.3.5). ]
(4) Remove the backup roller spring 2.

Disengage claws (2 places) of roller holder from the carriage frame 1, and remove the backup roller
holder assy 3.

(5) To install, follow the removal steps in the reverse order.

Note: Small round hole with metal tip on back up roller holder assy 3 should be facing up when installing.
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3.3.11 Platen Assy

(1) Remove the printhead (see 3.3.1). ]

(2) Remove the ribbon protector (see 3.3.2). 5]

(3) Remove the pull-up roller Assy (see 3.3.3). ]

(4) Remove the upper cover (see 3.3.4). ]

(5) Turn the change lever 1 to the bottom position.

(6) Push in the lock levers 2 on both sides to unlock from the frame, then rotate them upward by 90°.
(7) Remove the platen Assy 4 from base frame.

(8) To install, follow the removal steps in the reverse order.
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3.3.12 Driver Board (SRXD)

(1) Remove the upper cover (see 3.3.4). ]

(2) Remove two screws 1, lift clamp 4, and release the driver board 2 and PCB sheet 5.
(3) Disconnect all cables from driver board 2.

(4) To install, follow the removal steps in the reverse order.

Note on installation:

(1) Insert one sensor lever 3 between sensor when installing the driver board 2.



Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)



DATA Service Guide ML390/ML391Turbo
m Chapter 3 Assembly/Disassembly

Page: 52

3.3.13 LF Motor

(1) Remove the printhead (see 3.3.1). ]

(2) Remove the ribbon protector (see 3.3.2). 5]

(3) Remove the pull-up roller Assy (see 3.3.3). ]

(4) Remove the upper cover (see 3.3.4). ]

(5) Remove the platen Assy (see 3.3.11). 5]

(6) Remove the driver board (see 3.3.12). i

(7) Remove the left FG plate 1.

(8) Release the lock A to remove the LF motor 2.

(9) To install, follow the removal steps in the reverse order.

Remark on assembly:

(1) Press the LF Motor Cable with a portion A of the Motor Plate.
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3.3.14 Operation Panel PCB (LEOP)

(1) Remove the upper cover (see 3.3.4). ]

(2) Disconnect the cable 1 from connector 3 of Driver board 2.

(3) Disengage claws on both sides from the frame, and remove the operation panel 4.

(4) Open claws (8 places) and remove the operation panel PCB 5 from the operation panel 4.

(5) To install, follow the removal steps in the reverse order.
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3.3.15 Control/Power Supply Board (SRXC)

(1) Remove the upper cover (see 3.3.4). ]

(2) Disconnect two flexible cable 3 from the connector 2 the Control/Power Supply Board 1.
(3) Remove the cable 5 from the connector 4 on the Control/Power Supply board 1.

(4) Remove two screws 6, and remove the Control/Power Supply Board 1.

(5) To install, follow the removal steps in the reverse order.

Remark on assembly:

(1) To mount the Control/Power Supply Board, set the change lever to the top position so that the Switch
Lever 7 will not hooked on the microswitches 8.
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3.3.16 Transformer Assy

(1) Remove the upper cover (see 3.3.4). ]

(2) Remove AC inlet 1 and AC switch 2 from the frame guide.

(3) Disconnect the cable 3 from the connector 4 on the Control/Power Supply Board 5.
(4) Remove a screw 6 and disconnect ground cable 7.

(5) Remove two screws 8 and shift the transformer Assy 9 to the left and remove it.
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3.3.17 Change Lever and Gears
(1) Remove the upper cover (see 3.3.4). ]
(2) Remove the reset spring 1, then remove the idle gear 2, the tractor gear 4 and the change gear 5.

(3) Push back the protrusion of the Change Gear Shaft 6 with a flatblade screw driver to remove the
change lever 3.

(4) To perform mounting, follow the reverse procedure of removal.
Remark on assembly:

(1) To insert the change lever into the Change Gear Shaft 6, match the flat surface (D cut).
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3.3.18 Carriage Shaft
(1) Remove the printhead (see 3.3.1). ]

(2) Remove the upper cover (see 3.3.4). ]

(3) Remove the driver board (see 3.3.12). i}
Remove the FG plate (L) 2.

(4) Slide the carriage shaft 1 to the left side (in the direction of the arrow) to remove.
(5) To perform mounting, follow the reverse procedure of removal.
Note on installation:

(1) After installation, check and adjust the gap between platen and printhead (see 4-1). ]
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3.3.19 Paper Pan
(1) Remove the printhead (see 3.3.1). ]

(2) Remove the ribbon protector (see 3.3.2). 5]

(3) Remove the pull-up roller assy (see 3.3.3). ]
(4) Remove the upper cover assy (see 3.3.4). ]
(5) Remove the platen assy (see 3.3.11). i

(6) Release claws A .

(7) Lift up the paper chute assy 1 and remove.

(8) To perform mounting, follow the reverse procedure of removal.

) Capd




Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)



Page: 59
DATA Service Guide ML390/ML391Turbo
m Chapter 3 Assembly/Disassembly

3.3.20 Rear Tractor Assy

(1) Remove the printhead (see 3.3.1). ]

(2) Remove the ribbon protector (see 3.3.2). 5]

(3) Remove the pull-up roller assy (see 3.3.3). ]

(4) Remove the upper cover (see 3.3.4). ]

(5) Remove the reset spring (see 3.3.17). 5]

(6) Remove the tractor gear 1.

(7) Shift the drive shaft 2 to the right side to remove (in the direction of the arrow).
(8) To perform mounting, follow the reverse procedure of removal.

Remark on assembly:

(1) When the Tractor Assy (L) 3 (R) 4 have been detached from the Drive Shaft, align the protrusions 5 of
the Pin Tractor Wheels to the same direction before assembly.



Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business

Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)



Page: 60
DATA Service Guide ML390/ML391Turbo
w Chapter 3 Assembly/Disassembly

3.3.21 Rear Pressure Assy

(1) Remove the upper cover (see 3.3.4). ]

(2) Remove the change lever and gears (see 3.3.17). ]
(3) Remove the paper pan (see 3.3.19). ]

(4) Remove the rear pressure roller 1.

(5) Rotate the release shaft 2 and move it to the left to detach the release shaft 2.
Match the Main Frame Rib A with the protrusion B of the Release Shaft.

(6) Remove rear pressure SP assy 3.
(7) To install, follow the removal step in the reverse order.
Note:

(1) At mounting release shaft 2, pay attention to the gear engagement of release shaft 2, change arm
lever 6, change gear shaft 7.

(2) There are 5 Rear pressure Spring Assemblies. Use two pieces which have larger spring diameter on
the right side. Use three remaining pieces on the left side (for ML391 Turbo).

(3) Make sure that the Release Shaft 2 will be on top of the Support spring 4.

(4) To assemble the Release Shaft 2, make sure that the protrusion of the switch lever 5 is in the U
groove of the Release Shaft 2.
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3.3.22 Switch Lever

(1) Remove the upper cover (see 3.3.4). ]

(2) Remove the change lever and gears (see 3.3.17). ]
(3) Remove the paper pan (see 3.3.19). ]

(4) Remove the rear pressure assy (see 3.3.21). ]

(5) Pull the Switch Lever toward you and remove it upward.
(6) To install, follow the removal step in the reverse order.
Remark on assembly:

(1) At the time of the Switch Lever assembly, make sure that the Micro switch on the Main Board works
properly.
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4. ADJUSTMENT
(1) Be sure to carry out this adjustment with the printer mechanism mounted on the lower cover.

(2) Be sure to carry out this adjustment operation on a level and highly rigid work table (flatness: less than
0.039 inch or 1 mm) so as to minimize adjustment error.
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4-1-1 Gap between the platen and the printhead

No. Item

Specification

Drawing

Adjustment method

4-1-1 |Gap between the
platen and the
printhead

1) Parallelism
adjustment

2) Initial adjustment

Variation of value
at the left, the
center and the
right shall be less
then 0.02 mm

.041 0.03 mm

It shall be measured at 3 points, the
left end, the center and the right end
of the platen.

Adjustment method

(1) Gap between the platen and the
printhead at the left end and the
right end shall be adjusted by
rotating the adjust cam.

(2) Set the adjust lever at the
Range: 1. Press the adjust gear
downward (in direction A) to push
the adjust gear and the adjust gear
out of mesh.

(3) Adjust the gap by rotating the
adjust screw in direction B or C
while the adjust lever and the adjust
gear are disengaged.

(4) After adjustment, mark the
adjust cam position with a red pen.

After adjustment, mark the adjust
composition with a red pen.

Nlet Aight

A

Adjust cam

Marl&i_r;-g
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4-1-2 Measure variation of gap when range is changed.

No. ltem Specification Drawing Adjustment method
4-1-2  |Measure variation of (Gap = 0.71
gap when range is | 0.05 at the range
changed. 5.
Gap between the .03mm or more Confirm followings.
contact and the
monitor Make sure that the gap between the
contact and the motor PCB is 0.33
mm or more.
At the time of printing test, make
sure that the contact touches the
motor PCB and it becomes reduced
speed mode when the adjust lever is
set to range 2 and 4.
~Adust lever
_#
-
-
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g
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o |* O3 or
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Contact .,

Motor PGB



[
L] =
N
Touching
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4-2 Gap between the platen and the paper pan

No. ltem Specification Drawing Adjustment method
4-2 Gap between the 105 see below Confirm followings.
platen and the paper
pan. (1) When the change lever is

set at Friction position, the gap
between the platen and the
paper pan at the rear side shall
be 1 0.5mm.

(2) When the change lever is
set at Rear or Bottom position,
the gap between the platen and
the paper pan at the front side
shall be 1 0.5 mm.

Change lever
*,

Flear Bottom
. o
</‘—\ A
N Yy
\\I‘ \ a lll,l'"
Platen L f
“
:\%ﬁt ¢
. L Paper pan
"n}\ -
!
@%ﬂ‘i‘n{\ — ~ Friction
& position

T Bear, Bottom
position
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No.

Item

Specification

Drawing

Adjustment method

4-3

Gap between the
platen and the
pressure roller

see below

Confirm followings.

(1) When the change lever is
set at Friction position, all the
pressure rollers shall be
pressed to the platen.

(2) When the change lever is
set at Rear or Bottom position,
the gap between the platen and
the pressure roller at the rear
side shall be 3mm. The front
pressure rollers shall be
pressed to the platen.

Front pressure =

roller

Platen |

Change lever

N (Certer friction) Botiom

Flear\\\
A /

-7 Paper pan

Pressure roller
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4-4-1 Rotation of the push tractor

To confirm:

The tractor gear shall rotate smoothly when the change lever is set at Friction position.

Change lever (Center friction)

Push tractor

Tractor gear

Slight backlash
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4-4-2 Backlash between gears

No. ltem Specification Drawing Adjustment method
4-4-2 Backlash between Approx. 0.05 to To confirm:
gears 0.11 mm

There shall be slight backlash
between gears to allow smooth
rotation of gears.

(Backlash 0.05 to 0.11 mm)
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4-5-1 Ribbon feed
To confirm:

Ribbon shall be fed smoothly when the carriage is moved from side to side.

Ribbon feeding

250g or less H'"“*m _
without a rib- Ribbon
bon cartridge
Load
mezsumement
portion

,\..
™.,
A
Rib ko
canridae

Copyright 1997, Okidata, Division of OKI America, Inc. All rights reserved. See the OKIDATA Business
Partner Exchange (BPX) for any updates to this material. (http://bpx.okidata.com)



Page: 70

DATA Service Guide ML390/ML391Turbo
m Chapter 4 Adjustments

4-5-2 Running load to spacing mechanism
To confirm:

Make sure that the power is turned off at the time of measurement.

Ribbon feeding

250g or less S
without a rib- Ribbon
bon cartridge
Load
mezsumement
portion

,\..
™.,
A
Rib ko
canridae
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4-6 Engagement of the double gear and the LF motor idle gear of the Platen Assy.

To confirm:

The idle gear of the LF motor and the platen gear (L) and the bias gear of the platen shall be in
mesh in such way that the platen gear (L) and the bias gear rotate against each other to pinch the
teeth of idle gear.

The idle gear stays in mesh with the platen gear (L) and the bias gear and not locked. The bias
gear and the platen gear shall be staggered by one teeth as shown in the drawing.

| LF Mator Platen gear (L)
idle gear .

Bias gear
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5.1 Cleaning

[Cautions]

1. Be sure to turn OFF the AC POWER switch before cleaning. Remove the AC Power cord from the printer.
2. Avoid dust inside the printer mechanism when cleaning.

3. If a lubricated part has been cleaned, be sure to apply lubricating oil to that portion after cleaning.

(1) Cleaning Time

When the equipment operating time has reached six months or 300 hours, whichever comes first.

(2) Cleaning tools

Dry cloth (soft cloth such as gauze), vacuum cleaner

(3) Places to be cleaned

Table 5.1 lists the places to be cleaned:

Table 5.1
FAlace 1 be deared Cleaning proceduns
Cariage shaft and e woiniy Fernove paper waste and wipe off
Faper tavwd surface stain, dust, nbbon waste, ete.
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5.2 Lubrication

This printer is designed to be maintenance free and requires no lubrication during normal operation.
However it is necessary to apply lubricant in case the printer is disassembled, reassembled, cleaned or
parts have been changed.
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(1) Cleaning time
Remarks:
1) Turn off the power before cleaning.
2) Make sure that paper dust will not fall inside of the machine.
* Cleaning period:
6 months of operation or 300 hours of operation, whichever the earlier.

* Cleaning points:

Cartiage shaft and surroundings: ———w=- Remowve paper and ribbon dust.
Paper path: - | Clean stains and dusts.
Paper End Sensor —m= Remove the dust on the Sensor
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(2) Lubricant
» Pan motor oil (or equivalent): PM

* Molicort (or equivalent): EM-30L
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(3) Amount of lubricant
* Medium amount A : Apply three to four drops of oil, or 0.008 inch (0.2 mm) thick grease.

» Small amount B : Apply one drop of oil (0.006+0.002 g)
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(4) Areas to Avoid

M. 0o net lubricate Reason Rema ks
1 FPlten aszzmbly To prevent stained paper
(rubber facs) and illegal paper fesd
2 Pressure roller rubber To pevent stained paper Pay attention not to put
facs) the grease on the rubber
face of the pressure roler.
3 Camiage shaft To sabize camiacge
traveling lead
4 Ink ribbon T prevent bluming of print
image
5 Fin tractor To prevent stained paper
5] Flexible cablke To prevent ko connection
ard crack
T Wctor PCE To pevent ko connection
5 Connector terminals To prevent ko connection
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(5) Lubrication points -- 1. Ribbon feed gear Assy.

Plaretary gear shaft  Drive gear shaft (upper and |cwer)
fupper and ke PIB [0.00640.002g)

EM-30L-A .,

:

e oear shaft (upper and kwen
PhtB 0ol 00 2En)
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2. Space rack

Space rack
—— /
L - | § _'ﬂln'\_ _________ j =
A - { =
s | | [
Rack upper sicke | .%
' B
Approee, 35 Igreasing range) =
EM-30L-A m
- g B
&
=T,
!
( ‘.
i | ——
— {
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3. Platen Assy.

) Contact face of platen shaft
Bies oear and platen FG spring
" 7 EM-SOL-B

Fra-E

" Platen gear (L)

|
T . I ‘\'\ T Grease the contact face  of
. i : | . platen gear (L) and bias gear
T 1
. | :
|
]
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4. Tractor driving mechanism

Change lewver

Sliding  surface of
change arm and change
lenver

EM-30L-4

Tractor gear bearing portion
EM-30L-A

Change arm
.

ldle gear testh

EM-BOL-A\
Heset spring
N

.IIII - y ",
Gear / // \

; ; i
bearing portion S Sliding surface of change
EM-30L-A Sliding surface N ever and gear

reset spring and gear Em-m0l -4

EM-30L-A
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5. Tractor drive shaft

Sliding surface of FG spring and drive shaft end
EM-30L-4

T

= : /

=

. - Crive shaft bearing portion
T EM-30L-4

i)
open

1
T ——
b s

T

1

]

i}

_‘h_
||||§l1#:ﬂ
[T
b
|
N

BB RO e
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6. Pressure roller

Change arm Sliding portion of release
- / shaft and change arm

e d _anl -
e E-30L-A

. Belease shaft
.

Support spring

10!

Contact portion of suppert =" -1
spring and shaft - [ '%/ Front pressure roller
EM-30L-A =~ | :
N Fas
j NI
Cortact portion of rear <2 ___ ! |
holder and shaft T ST= sas SO
EM-20L-4 :I T Gontroller holder
k! - aliding portion of rear roller holder and
Sliding portion of L & f[_ =77 release shaft cam surface (release
release shaft and rear ———""[1 [} 41 shaft plane portion)
roller holder ==t EM-20L-4
EM-30L-A Ll
T =N
Release shaft protruding f;}
pottion - 2 porions [t
EM-30L-A -
""" Bearing portion of front roller

holder and pressure roller
EM-30L-B

Rear roller holder
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7. Pull up roller Assy.

Full-up reller
frame Ry

Full-up  roler-- __F
shait

W'l

L8]

All bearing por‘tions - R
of pull-up roller e ek

shaft and pull-up \\
roller frame W
EM-30L-B

u

J
Il||||||||l| 1 l L II!LULL)

!.v—

N




Gear and post
EM-30L-A
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8. Main chassis Assy.

Gremse porion (W 5 porions, W S porions) rear side
EM-30L-A
b Modek
o M| Mumo Tute

W[ MLzad Torbo

e | Gremse porion at b

|

kY | (M: 9 poriors W 15 porions)
|.' EM-30L-A
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9. Carriage Assy.

MEZ2-10-5L5 Bearing portion
of guide roller
EmM-30L-B
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6.1 Items to Check Before Repair

(1) Check the inspection items specified in the instruction manual.

(2) Find out as many details of the trouble as possible from the customer.

(3) Inspect in the conditions as close as possible to those at the time the trouble occurred.
(4) Proceed with the repair as follows:

Check the trouble status according to Table 6.1 ] for the details of the trouble. Then, locate the
trouble position according to the detailed flowchart.

(5) Carry out a thorough test after the repair to check for correct functioning.
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6.2 Troubleshooting Table

Status

Trouble Contents

Troubleshooting
Flowchart No.

Surmise of Trouble

Trouble upon power on

« Power is not supplied.

1

Control/Power Supply
Board, Driver Board,
Transformer Assy. Space
Motor, Carriage Cable,
Printhead.

* No spacing operation |2

¢ Homing does not end |3 Space Motor, Carriage

normally. Cable, Control/Power
Supply Board, Driver
Board, Spacing
Mechanism

Trouble during printing | Paper jam while paper |4 Pressure Roller

insertion Mechanism, Pull Up
Roller Cover.

* Smearing/Missing dots (5 Printhead, Driver Board,
Space
Motor, Carriage Cable

« Faint or dark print 6 Printhead, Ribbon Feed
Assembly,
Driver Board

* Ribbon feed trouble 7 Ribbon Feed Assembly,
Space Motor, Driver
Board

« Line feed trouble 8 LF Motor, Platen Assy,
LF
Mechanism, Driver Board

« Malfunction of switch (9 Operation Panel, Driver

on operation panel Board

« Data receiving failure [0 Driver Board, (I/F Board),

I/F Cable,
Menu Setting
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6.3 Lamp Display

(1) Printer mode display

Table 62
LEDCONDITEN
cateaoRy | ALARM CONTENTS SHoGTING
ALARM | SEL | MENU | 0CPI | 1SCPI
From, curt shestor botiomn
Paperend damn N FF paperard SetNewpaper.
Change leveris satio TOR +Sethelever o spacified
Paperchangs _ ELINE posiion while paperis position.
lewer alar O GFF 1 GFF areadyinszred fromrearor |+ Check marssnsorlever.
bothorn. + Replace Control Eoard
+ Gt sheet could ot be B
SPERRIR | peperjarnal oH | aFF arp | BUNE) ejeced. P Mv:c:e frpsrarchest
A LA pErpmelamn - 1 |+cushest could rotbe d A
+ Prass SEL key.
P repedy
Wit undl itis cooed.
Print Head are | - |EUME| _ | Prirthesd ernpe reure Il
themral alamn 1 wcends 1190 Replace PH. or Diver
Ecard
+ iz recove red autorradcally
Space moor CIFF _ ELINE _ _ Terrpemtlr\en.:hfsp-ace reter | Replace 5P ror Driver
the mral alamn 1 axeeeds specifed valie.
Ecard
FATAL & LA Rt BLMET crF | cfF | SeeTeblegy |Hordwers Samibes See Table 6.2,
2 oczurmed.

Note: BLINK1 : 400ms ON, 400ms OFF BLINK2 : 200ms ON, 200ms OFF — : LED is kept in Current Condition (no chang

(2) Fault alarm display

When the printer detects any of the various alarm states, the information is displayed as shown below on the operation pan

FRINT QUALTY
SEL = ey BT =
SEL LF | |Frecdo| | TE&R | | PRk | [oumET i
MENL SHIFT | |ehaePerd | | whare P F
Cm Ty CHARACTER FITCH
EXIT SRAUP  TEM SET  PRINT "%' % m%
PCWER  ALARM MENU i — — —

Figure 6-1

|




Table 6.3 (14]

ALARM LED DISFLAY

CATESCRY ALARM s (|10 =3 iE 17 @ FRoF (uTuTe O FLNT OF REMAFRKS TROUBLES TING
MFLU inemal @ O Fieadhwiita armor Fieplace Cantol/

Fiflhd @lamn Fowes SUpply Boad
Frogr=m R L] . e ] Fieplace RO of Con-

[ELAT] alamn trolFover Supply Boand

CMTREL | RAM on control & 0 Femchanite ermor Fieplace ot

ALAFi Baard ala mn Fower Surpily Board

Zheck aurm ernor Fieplace Cantol/
o FOM alam ] i 0 Pt Surty Beard
Mo reactm when MFU | Fieplace CGantold
EEFFCM akm L
O O reads dala Fowwer Supply Board
MFUis lockedupandit | Tum hie poser oFF and
#rﬁzmﬁ';a;:wﬁug o & i0s resat ater S5E . M Or replEce Contnold
Fowwer Supply Board

FIFiht AR E MMl port of MFUiz Tum he pawer SFF and

DETEETIoN | MMIsignalalam | ) o kemF;.- =) o o reg:ge Connaiy

ALAFRiM Fioter SUrmily Board
BFk instucion o . FFFFdata is detectad Fieplzte R orZon-
alamn due o MFPUIockedup, | trol/Power Supply Boand
MFLU inemal Fieadhwiita armor Fieplzce I)F Boad
Fiflbd @lamn o o 0

o Zheck aurm ernor Fieplace R on LF

SERIAL FoM alamn G - boamdar LF Board

INTERFAGE [ R on I/F bomrd & o ) Fieadhwiite ermar Fieplace |F Boad

ALAFi alam

Mo reactian om Fieplace I)F Boad or
¥F netrmourted e o o safid VF bnand Cron ol B,
Bl :LED Blink @0oms SR, 200ms SFF
] :LED Lighs up
Table 6.3 (22]
it ALAFM LED DISPLAY REMAFES TFRAUBLES HacaT Ihks

CAT BE0RY srm|| 0 | a2 [ as [ 7 | @ | eroe oo -

Spacing alamn i} ] Space |PTis rok ocoured * Replace space maotor,
withinin spedfied ming. r Replace P H. cable .

& A S * Repless Cortrol!

ALAFRM p» s Poewer Supply Board
Print Head i} o) 0 rk heed dots not re " Chetck the: mecharian 5
herring alamn berthe hom & pogtion. el 5 ke msch,

Print Head ,ﬂ. D D Theamn isher iz open, shork r Check thee A H. conrection
AsDalam with o' or shartwith 45y, | © Feplece Prine Hesd.

r Replace P H. cable .

* Replece Cortrol! Power

P RIMT Supply Board

HEAD

ALARM Frint Head Gap s Frirt Head Gap Signal opan | - Replecs P H. cable
AsDalam o O < r Flaplace Space

hotor By,
* Replece Cortrol! Power
Supply Board

(S : LED Bdire: (200rns GM, 200s GFF)

0

LED Lightsup




Cpemion pand boand
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6.4 Connection Circuit Check for Printhead and SP/LF Motor

(1) Printhead

Signal Connector pin number
=]
- taw
HO i T
HO= I [: T
HOs ‘[: .
HZH1 = [:
G Ty
e Y] £
e %-‘T
HOMT z L ot = |
HD42 ’E ] | —
i
HozA [: T
HOs i1
- € | o
Oz 1% | L o = )
few T} P
ok A
HOMg 18
T L
HOMa —‘-'%—‘
iT
HD4+ [: 1
HOw 1 — mre=m |
™ = L
Fa 3l
3
HD®
HOT £F [:
HO4z *4C.
HO4= 25 C.
e =
e =
HDz= £F I: T
HOa i ———
[eu 7] T l:
L "y
e =
HOe T I: b
HD14 T T
HD= L LR
HO= —E2
™ ml
? Thearmistor | Typ.: Skohim)
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(2) Line Feed Motor

Resistance of each coil should be about 7.6 Ohms.

Signal Connector pin number
GG
LF1
LF2
LF3 .
LF4
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(3) Space Motor

Resistance of each coil should be about 5 Ohms.

Signal Connector pin number
SP-1U 3
5 5P
E [
SR 2
SPA 20 ‘[ B A
10
SPB " ( T ]
+ &Y [ T 5:3
18 - Dt
EL r ' e
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6.5 Troubleshooting Flow Charts

1 ( Fowwer is not supplied. :'

s« Iz the AT cable connected comecth?

s Mo

v Gonnect the AC cable comecthy.

1 I= fuze F1 on the transiomuer assyior F1 on the contmolpower supphly board blown?
[[a] as

s« Reploce fuse (with same type and =ting).

«  FRemedied?

ho es

« End

-

Coes OGS + SV ow?
hlo as
« Rermowe Print Head. (Turn powser off, then on.)
v FRemedied?
ho es
« Erd
« Replce camiage cable or dbbon &ed mechanism.
«  FRemedied?
ho Yes
« Erd

¢+ Replece SontrolfPower Supply Board.

[~

Rerowe Ghl2 on Driver Board.
& hiezsure for any short cicuits betwesn + 5W, + 400, + SV, OV (EL or EF).
»  Any short cimuit?

U=} es



Mo “es

+ Replece Driver Boamd.

Crriver Board
Reploe TRnsformer Assy. \ .
»  REmedied?
Mo “es . G
/‘ |

» End

Replace SontmolPowsr Supply Boad.

pir b, | 20 [1o Jigfiv [is [is[14 2w fa e |7 ]s]s

EF o EL
Signd |+ A0 +5n
[P o] i)
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2 No Spacing Operation (The Alarm LED BIlinks)

2 [ Mo spacing opemtion 1 {The slam LED Elinks)

+ |z cardage assembly binding or jErmrmed?
hlo as

»  Gheck amurd space rmotor to epair the mechanism of space rach, back up mlier,
ribbon feed mechanism, and carfage fRme etc.

» Replce space motor assy.
v Remedied?
hlo as
« End
& Replace Driver Board.
v Remedied?

U=} es

l « End
Replace camiage cable.
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3 Homing does not end normally

K| I: Horing does not end nnrmalh.r:l

e Mo

w  Gheck arourd space rmotor 1o repair the mechanism.
[Space mchk, ibbon feed sssembhly back up mller, cariage frRme, support
pmtector and rbbon protecor)

« Remedied?
Mo es
+« End

¢+ FReplce space motor as=y.

L 3
-

Replace space motor assy.
= Remedied?

\a] as

l » End

+« Replce camizge cable.
«  REmedied?

hlo as

J » End

» Replace Driver Board.
+  Remedied?

ia] as

l « End

»  Replce SontmolPower Supply Boad.
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4 Paper jam while paper insertion

4 I: Faper jarm whilk paper ins:erti\:\njI

RET

. Check the ribbon pmotectar.

. Check the pull up roller cover is closed properhy.

Pl up
roller cover

Faper

Riibon Frotector

Jar & {wrinkled paper)

. Check amund pressure mlier mechanismm.
+  Fmont pessure springs are narmw: 3 pes; wide: 5 pes) mounted pmopedy or not.
+  Tension of all of front pressure mliers is properhy.

+  hlake sure of the fitting position of change gear shaft, charge arm shaft and Eleass
shaft ame comect.
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5 Smearing/Missing Dots

§ [ SmearingMissing Dots

« Does ALARM LED blink and display alam?
hlo as
» See Tables 6.2 and 6.3 for tmubleshooting info mmation.

» Replace Printhesad.
v Remedied?
hlo as
l « End
« Replace Driver Board.
v Remedied?
\a] as

« End

« Reploe camiage cable or space motor sssembhy.
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6 Faint or dark print

Li} Fairt or dark print

]

=S

|

L]

[([=}

|

-

I= the print hesd gap ==t popey?

Mo

»  Adjust the prnt head gap (== section 5).

v FRemedied?
ho Yes

« Erd
Replace Printhead.
R red imd?

as
« End
Replace Driver Board.
R red imd?

as
» End

Replace fbbon &ed meshanism.
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7 Ribbon feed trouble

T Ribbon feed tmubke

« Rermowe the ribbon carndge.

& hiowve camizge © keft and nght.

»  [Does the ribbon drive shaft motate?
hlo as

l » Gharge nbbon cartridge.

+ PRermove dbbon feed mechanism.

& hiowve camizge © keft and nght.

& [oes the ribbon drive shaft motate?
hlo as

l » FReplece ribbon feed rechanism.

+ Replce space motor assy.
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8 Line feed trouble

L] Line feed frouble

= Turn the power off, and mtste the platen manualby,
» Does the plaen mate smoothhy?
es Mo
¢ |= the plaen gear (L) bmoken?
ho Yes
» Replace platen assambly.
v |z the LF motor idlie gear broken?
hlo es
« Replace the LF motor sssembhy or LF dle gear.
s |z the plaen gear (R), die gear or change gear broken?
hlo es
« Replace the gear
»  Setchange kwer to the ear position.
¢ Does the platen rotze smooth by?
ho Yes
= Replace trcior feed assembhy.

v FReplace LF motor assembhy.

Y Replace LF motor assambhy.
+  Remedied?
\a] as

J.End

» Replace Driver Board.
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9 Malfunction of switch on operation panel

| (Malfunctbn of switch on operstion |:-ame|]I

e Iz the GMA of opemtion panel connested to the SN2 on the Dhver Bosnd?
es Mo
v Gonnect the cable properhy.
+ Replace Cperation Panel Board.
+  Remedied?
hlo as
= End

» Replace Driver Board.
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10 Data receiving failure

LI} Dat moeiving failue )

+ |I=the SEL LED blinking?

U=} es

= Prirter went into the print suppress mode.
Wait until priner o eceves OS] code, or change the menu tem "Frint
suppress-lneffective" whan the function is not Equired.

L Is the WF RS232CY
[([=} es

¢« To step

Y Does the SEL LED light up?

s Mo

v Pmss SEL kev.

v FRemedied?

ho Yes

« Does the printer receive dats pmopery?
Mo es

@ « To step +« End

¥ Disconnect IF cable.

¢ [Do=s the SEL LED light up?
Mo es

+ Ghange menu iem |-prime to invalid, or check for defective cable.

.

Replace Driver Board.
v Remedied?

hlo as

« End

Replace UF cable.



@ [RE2325 VF) Frirter YF pin assignment.

I= the cormect cable used? THD 2 pin,
R=D 3 pin,

es U=} S50 1 pin,
OTR 20 pin,

« Change IF cable. CER B pin.

¥ s ALARNM LED blinking?
Mo Yes

» See wbles B2 and 6.3 for the troubleshooting.

¥
v hlake sue of the pammeers for REE3EC in the menu ae comect.

+« Baud rate
+« EBit kngth
« FParnity
« Pmotocol
+« Busy signal and i polarity
« Remedied?
Mo “es Crrivie r Bioaand

N

» End

I= + &Y =supplied on Drver Boad?

G2

es Mo )
B Ewwrrerssrrenn

| v {pini0)
Remove RS232C I/F Boam. ABV {pingD)

& |z the + &Y supplied on the Driver Boand?
\a] as

» FReplce RSE32C YF Boad.

¥ Replace Driver Board.

t—

Replace RS2325 Board.
+« Remedied?
U=} es

= End

-

Replace Driver Board.
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APPENDIX A: PCB LAYOUT

PCB List

(1) Circuit board SRXC (Control/Power Supply)

(2) Circuit board SRXD (Driver)

(3) Circuit board LEOP (Operation Panel)

(1) Control/Power Supply Board (SRXC)

o o Short Phag Setting Default
3 1-2: 4 Wibit EPR Chi 1.2
i) 2.3 1002 Mbit EPR O
=i 1[aafels !
—
=R 5Pz SP2 18] - (B and P2 () - (B)
| [ Pz SP3 ) - (B and
o Ta use program ROM of 01, P30 - (B)
— SP2if - 5P3 A} and
= MELETE T spo g . sPs(B):
LR
Touse rrn RO of 02
E 5P3 Fred
SP4 1-20 2-3: 1-2
Mo relation for any s2ting.
|:| _ 1 4 Do not change defult s=tting.
~ = &= or
(2) Driver Board (SRXD)
o
] L'/
LH3
— Sy
% 3
— vl
—
Mg == enty

ﬁmz

(3) Operation Panel Board (LEOP)

/



g ©

[

30 D 50 OF
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SPARE PARTS LIST

Quantity per year: Indicates the recommended number of each part that should be ordered for routine
maintenance for one year for 500 units of printers and assuming that the printers are operated for 2
hours/day or 730 hours/year. The following codes are used to indicate the number of printers for which
maintenance parts are ordered.
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Upper Cover Assembly (Figure 11-1)

Part No.

Description

Qty

Remarks

ODA#

1PP4128-1186P1

Cover: Upper (N)

For ML390 Turbo

53076501




For ML391 Turbo |[53076601
For ML390 Turbo [51009409
For ML391 Turbo [51009510
For ML390 Turbo [53076701
For ML391 Turbo [53076801
For ML390 Turbo [53076901
For ML391 Turbo |53077001

1PP4128-1231P1 |Cover: Upper (W)

2  |1PA4094-7305G10 |[Guide: Sheet Assy (N)
1PA4094-7308G11 |Guide: Sheet Assy (W)
3 |2PA4128-1237G1 [Cover: Access Assy (N)
2PA4128-1241G1 [Cover: Access Assy (W)
4 |1PP4128-1188P1 |Cover: Acoustic (N)
1PP4128-1233P1 |Cover: Acoustic (W)

[EEY Y U IR FER FEN FEN
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Printer General Assembly (Figure 11-2)

Part No.

Description

Remarks

ODA#

3PP4025-2871P21

Knob: Platen

51902220




2 |4YA4042-1545G301 |PCB: SRXC (without ROM) |1  |Without ROM  [55080901
(Control/Power supply)
3  |4YA4042-1544G1 |PCB: SRXD (without ROM) |1  |Without ROM  [55081001
(Driver Board)
4  |4YA4042-1516G4 |PCB: LEOP-4 1 55081104
5 |3PP4044-5360G2 |Operator Panel Assembly 1 50221902
6 AC cord for 120V 1 [for ODA 56631804
AC cord for 220V 1 56631901
7 |4YA4023-3101G1 |Printhead (Assy) (24) 1 50114701
8 40085501 Fuse (125V 2.5A) 2 |For 120V 40085501
4YB4042-1551P1 [Fuse (250V 1.25A) 1 [For 230/240V  |56307201
9 |4YB4049-7105P1  |(ML390 Turbo 120V) 1 56415501
4YB4049-7106P1 |Transformer (ML390 Turbo |1 56415601
230/240V)
4YB4049-7105P2 |Transformer (ML391 Turbo |1 56415502
120V)
4YB4049-7106P2  |Transformer (ML391 Turbo |1 56415602
230/240V)
10 [3PB4050-3429P1 |PCB plate 1 51022801
11 [40045601 FG plate 1 51023501
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Printer Unit (Figure 11-3) [1 of 2]

[No. [Part No. [Description |Qty |Remarks |ODA#




pressure (W)

1 3PA4044-5002G2 Frame: Main 1 For ML390 Turbo 53348801
Assy (N)
3PA4044-5152G2 Frame: Main 1 For ML391 Turbo 53348901
Assy (W)
2 3PP4044-5012P1 Lever: Bottom |1 50809201
Paper End
3 4PP4044-5019P1 Spring: 3 For ML390 Turbo 50931301
Pressure (F) N
4PP4044-5019P2 Spring: 5 For ML391 Turbo 50931302
Pressure (F) W
4 4PP4044-5031P1 Holder: Roller |3 For ML390 Turbo 53349001
(F)
5 For ML391 Turbo 53349001
5 4PA4025-3327G2 Roller: Front 3 For ML390 Turbo 50410901
Pressure Assy
5 For ML391 Turbo 50410901
6 3PP4044-5015P1 Shaft: Release |1 For ML390 Turbo 51114001
(N)
3PP4044-5157P1 Shaft: Release |1 For ML391 Turbo 51114101
(W)
7 1PP4044-5021P1 Plate: Paper 1 For ML390 Turbo 53349201
Pan (N)
1PP4044-5158P1 Plate: Paper pan|1 For ML391 Turbo 53349301
(W)
8 3PP4025-3320P2 Spring: Leaf (N) |1 For ML390 Turbo 50923002
3PP4025-3507P2 Spring: Leaf (W) |1 For ML391 Turbo 50923102
9 3PP4044-5011P1 Lever: Paper 1 50809301
End
10 3PP4044-5013P1 Lever: Sensor |1 50809401
11 4PP4025-3340P1 Gear: Change |1 51228001
12 3PP4025-3341P1 Gear: Tractor |1 51228101
13 4PP4044-5020P1 Spring: 3 For ML390 Turbo 50931401
Pressure (R)
3 For ML391 Turbo 50931401
14 4PP4044-5163P1 Spring: 2 For ML391 Turbo 50931501
Pressure (W)
15 3PP4044-5033P1 Holder: Roller |3 For ML390 Turbo 53349101
(R)
5 For ML391 Turbo 53349101
16 4PP4044-5017P1 Arm: Change 1 50809701
17 3PP4044-5014P1 Lever: Switch 1 50809601
18 4PP4044-5024P1 Gear: Idle 1 51238501
19 2PP4044-5016P1 Lever: Change |1 50809501
20 3PP4044-5023P1 Spring: Reset 1 50931601
21 3PA4044-5110G2 Motor: LF (Assy) |1 56513602
22 3PP4044-5034P1 Roller: Rear 1 For ML390 Turbo 53349401
pressure (N)
3PP4044-5162P1 Roller: Rear 1 For ML391 Turbo 53349501
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No.

Part No.

Description

Remarks

ODA#

23

3PA4044-5025G2

Assembly:
Platen (N)

For ML390 Turbo

50114801




Gear

3PA4044-5159G2 Assembly: 1 For ML391 Turbo 50114901
Platen (W)
24 3PP4044-5010P1 Rack: Space (N) |1 For ML390 Turbo 53349601
3PP4044-5156P1 Rack: Space 1 For ML391 Turbo 53349701
(W)
25 4PB4025-3377P2 Spring:Tension( |1 50923502
SpaceRack)
26 3PP4044-5008P1 Plate: Guide 1 For ML390 Turbo 51022201
Rail (N)
3PP4044-5155P1 Plate: Guide 1 For ML391 Turbo 51022301
Rail (W)
27 3PP4025-2810P2 Cam: Adjust 1 51238601
28 4PP4044-5009P1 Shaft: Carriage |1 For ML390 Turbo 51114201
(N)
4PP4044-5009P2 Shaft: Carriage |1 For ML391 Turbo 51114202
(W)
29 3PP4044-5005P1 Plate: FG (L) 1 51022401
30 3PA4044-5050G2 Roller: Pull-up |1 For ML390 Turbo 50411002
Assy (N)
3PA4044-5165G2 Roller: Pull-up For ML391 Turbo 50411102
Assy (W)
31 4PP4044-5116P1 Gear: Idle (LF |1 51238701
Motor)(24)
32 4PA4044-5041G2 Frame: Tractor |1 53350302
Assy (R)
33 4PA4044-5043G2 Frame: Tractor |1 53350202
Assy (L)
34 4PP4025-3335P3 Shaft: Drive 1 For ML390 Turbo 51114403
4PP4025-3335P4 Shaft: Drive 1 For ML391 Turbo 51114404
35 3PP4044-5046P1 Guide: Tractor |1 For ML391 Turbo 51022901
Sheet
36 4PB4044-5095P1 Plate: FG (A) 1 51622701
37 3PP4044-5089P1 Shaft: Change |1 51114301
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Carriage Option Assembly (Figure 11-4)

No. Part No. Description Qty ODA #

1 4PP4044-5061G1 Frame: Carriage 1 53349801




Holder

3 4PA4025-3718G1 Assy: Backup 1 53343201
Roller/Holder

4 4PP4025-3398P1 Roller: Guide 53341901

5 3PP4044-5065P1 Holder: Guide Roller 53350101

6 4YA4044-5120G1 Motor: Space (Assy) |1 56513701
(24)

7 3PP4044-5015P1 Cable: Printhead 1 For ML390 56634001
(24N) Turbo

3PP4044-5157P1 Cable: Printhead 1 For ML391 56634101

(24W) Turbo

8 3PB4025-1241P1 PC connector (36/40) |1 56719201

9 3PA4044-5070G1 Gear: Case (Assy) 1 51238801

10 3PP4044-5068P1 Clamp: Printhead 1 50709001

11 4PP4044-5067P1 Plate: Printhead 1 51022501

12 3PP4044-5064P1 Protector: Ribbon 1 53077101

13 4PP4025-3397P2 Spring: Backup Roller|1 50925001
Holder

14 4PP4044-5066P1 Spring: Guide Roller |1 50931801
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Option Spare Parts (Figure 11-5)

PulkTrRctor

Bottom-Tractor .

IiF Boamd

[No. |Part No. [Description |Qty |Remarks |ODA# |




4PA4025-3608 |Tractor: Pull & Bottom 50098001
Gl (Assy) (L)

4PA4025-3603 |Tractor: Pull & Bottom 50097901
G1 (Assy) (R)

2PP4128-1239 |Cover: Tractor Assy (N) For ML390 53077201
G1 Turbo

2PP4128-1243 |[Cover: Tractor Assy For ML391 53077301
G1 (W) Turbo

1PA4128-1277 |Stand: Bottom Push (L) 51902301
G1

1PA4128-1277 |Stand: Bottom Push (R) 51902302
G2

4PP4094-7385 |Knife: Paper (N) For ML390 50098701
G1 Turbo

4PP4094-7386 |Knife: Paper (W) For ML391 50098801
G1 Turbo

4YA4021-1050 |PCB: LXHI (RS232 I/F) 55038901

G1
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APPENDIX C: RS-232C SERIAL INTERFACE BOARD
C1. General

This section describes the operation of the RS-232C Serial Interface board installed in the Printer as an
option using a start-stop synchronization and serial communications circuit. This serial interface board is
capable of transmitting and receiving simultaneously at speeds up to 19,200 bits per second. Two
protocols are available: printer Ready/Busy and X-ON/X-OFF modes.
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C2. Operation Description

C2.1 Element Description

(1) 80C51 with MASK ROM

An eight-bit microprocessor controller that controls the following:
(a.) Serial interface protocol and data transfer through a serial port.
(b.) Message buffer.
(c.) Transmission of parallel data to the printer.
(d.) Serial interface control program

(2) SN75189

An RS-232C standard line receiver

(3) SN75188

An RS-232C standard line driver.

(4) HM6264

An 8192-byte static RAM used as a message buffer.

C2.2 Circuit Description

A block diagram is shown in Figure C-2-1.



Block Diagram (Figure C-2-1]
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C2.2.01 Operation at Power On

After power is turned on, an RST OUT signal is sent from the printer control board to reset the printer.
When the reset is canceled, the 80C51 CPU performs initialization. Initialization consists of setting the
80C51 timer, and setting the serial mode.
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C2.2.02 RS-232C Interface

The DTR, SSD, TD and RTS signals output by the 80C51 are converted to RS-232C signals by line driver
SN75188 (Q1) and sent to the interface.

In addition, signals DSR, CTS, CD, and RD on the RS232C interface are converted to TTL level by line
receiver SN75189 (Q2) and input to the 80C51.
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C2.3 Communication Procedure Flowchart

C2.3.01 Mode A (Figure C-2-2)
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C2.3.02 Mode B (Figure C-2-3)
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C3. Troubleshooting Flowcharts
C3.1 Before Repairing a Fault

Before servicing the printer, ask the customer in what situation the trouble occurred and record the
response.

Before starting troubleshooting, operate the printer in the same situation as that at the time of trouble
occurrence to see if the same trouble occurs again. If not, perform the printers self test and thoroughly
test the printers functionality. If the trouble is reproducible proceed to the trouble-shooting section.
C3.2 Troubleshooting

(1) Data is not received

(2) Data does not print or data is missing when printed

1 Data is not recewed

(A pmiocol i 2t o READYEBUSY state, and BUSY UNE i in 550 + stake.)

I= the G563 oscillation waweiom a5 specified in Figue G-3-17

+4 D+ 5Y

Tire)
Figure S-3-1

+ Mo Replce the OSC.

¥ “es = a RST =ignal in &3 is a5 spacified in Figue G327

L

Figure 532
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2 Data does not print or data is missing when prinked
v Am RxD and S50 of O3 as specified in Figure G-3-47
« Mo Replece the G2

] Yes Are WHR, and BUS signals of O3 pin 3 as specified in Figure S-3-57
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C3.3 Local Test

C3.3.1 Circuit Test Mode

C3.3.1.1 Setting

(1) Diagnostic test (set by menu)

(2) Test connector

Connect the test connector shown in Figure C-3-6 to the interface connector

Test Connector Connection Diagram (Figure C-3-6)

Equivalkentto Sannon DE-25F

Setup Test

T
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RTS
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ry

EE

Hold SHIFT and SEL switches to enter Menu Mode.

Move to the Serial I/F Options and continue on the Diagnostic Test option.

Change this option to Yes.

This will setup the Diagnostic Test Program.
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C3.3.1.2 Function

After the settings outlined in Section 3.3.1.1 are completed and power is turned on, the serial interface
checks the message buffer memory and interface driver/receiver circuit. It then prints characters.

To start and stop this test, push the SEL switch on the front of the printer.

To cancel the test, hold the SEL and SHIFT switches and turn the printer on.

Move to the menu option for the test and change Diagnostic Test to No.

Here is an explanation of the details of this test .

(1) The program revision using two numerical characters is printed.

(2) “LOOP TEST" is printed.

(3) Memory is checked for the message buffer.

(4) Prints “OK” is printed if the memory check is OK and “BAD” is printed if the memory check fails.

(5) Output level to DTR, RTS, and SSD signals is dropped low. If DSR, CTS, or CD signals is High, “IF
BAD” is printed. If DSR, CTS, and CD signals are all Low, “IF OK” is printed.

(6) Output level to DTR, RTS, and SSD signals is raised high. If DSR, CTS, or CD signals is Low, “IF
BAD” is printed. If DSR, CTS, and CD signals are all High, “IF OK” is printed.

(7) Transmits characters codes from 20H to 7FH is transmitted by SD signal. At the same time, characters
are received by the RD signal and stored in the message buffer.

(8) The characters that were stored in the message buffer as indicated in (7) are printed.

(9) Steps (1) through (8) are repeated until test is interrupted.
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