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Preface

Documentation

The Customer Service engineer (CSE) uses this book to repair and service
the LA324 MultiPrinter in the field environment. The documentation listed
below provides additional information.

Number Description

EK-LA324-IN-001 LA324 MultiPrinter Installation Guide
EK-LA324-OP-001 LA324 MultiPrinter Operator’s Guide
EK-LA324-PM-001 LA324 MultiPrinter Programmer’s Reference Manual
EK-LA324-TP-001 LA324 MultiPrinter [llustrated Parts Breskdown (IPB)
ER-LA324-TM-001 LA324 MultiPrinter Technical Manual

Training

Before attempting to use the book and repair the printer, aticnd the
Educational Services training courses recommended in the table below.

The LA324 Operations and Servicing SPLl/lab format course is offered at
FTC A and B sites worldwide. The SPI course number is EY-D873E-P0-
001.

Europe and GIA Areas
Number Description
EY-2380-IV Dats Communicstion Fundamentals
EY-2239E-IV Hardcopy Theory

vil



US Area
Number Description

EY-7629E-IV Video Specialist Core Courss

Conventions

Notes, cautions, and warnings in this guide highlight specific information.
e Note provides important additional information.

e Caution provides information for preventing equipment damage.

*  Warning provides information for preventing personal injury.

A box is used to indicate console or keyboard keys. For ezample || refers
to the operator panel up arrow key.

Tools

The following special tools are needed te service the LA324 MultiPrinter in
the field.

Order

Number Description
29-26106-00 50-Hz terminal too] kit
29-26109-00 60-Hz terminal tool kit
12-25083-01 MMJ loopback connector
29-27887-01 Parallel loopback connector

29-11762-00 Antistatic kit
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Chapter 1
Theory of Operation

1.1 About the LA324 MultiPrinter

The LA324 MultiPrinter is a high-speed, low-cost, customer-installed,
desktop printer. Appendix B lists all specifications. Other features
include color, multipage, and draft or letter quality printing, a dual-protocol
interface, and for quiet environments, a quiet printing mode. A variety of
additional fonts can be loaded by installing an external font cartridge.

The printer is designed for quick and easy servicing. The spare parts
(van) kit, described in Chapter 4 »)nsists of nine major field replaceable
units (FRUs). The on-board diagn. tics and the troubleshooting prucedures
discussed in Chapter 2 are used to quickly diagnose and isolate a
malfuncticn to the most likely FRU. The Customer Service engineer (CSE)
then swaps the FRU to verify the iralfunction and fix the printer. No special
tools or complicated mechanical adjusiments are required. No lubrication,
periodic service, or maintenance are necessary. The electronic H-pattern
adjustment compensates for carriage belt wear and can be performed Ly
the user or by the CSE.

1.2 Electronic Block Diagrams

Figure 1-1 shows the major electronic assemblies of the L.A324
MultiPrinter.

¢ The main control board controls all electromechanical and electronic
components.

® The carriage and color motors, and the printhead, control the horizontal
bidirectional color printing.

¢ The paper motor controls vertical paper motion. The interface (I/F)

board connects the main control board to the communication network
or host system.
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Figure 1-1: Overall Block Diagram
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1.2.1 Carriage, Color Motor, and Printhead

The 24-pin printhead contains a thermal sensor and sits on the horizontally
movable carriage assembly. The ribbon color motor lifts the print ribbon
cartridge to position the correct color band in front of the pins. If a black
ribbon is installed, the color motor moves the ribbon up and down to
minimize ribbon wear.

The thermal sensor signals the printhead temperature to the main control
board. After a prolonged period of high-speed printing, the printhead
overhieats and the main control board slows down the print speed, until

the printhead cools. (You can see the slowdown occur after approximately
15 minutes of 132-character full page printing.)
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1.2.2 Internal Diagrams
Figure 1-2 shows the internal block diagram of the main control board.

Figure 1-2: Main Control Board
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The main control board connects to the I'F board through a 64-pin
connector, and to the printhead by way of the printhead cable. Both the
device adapter (DA) and the device-orientated-electronic (DOE) are Intel
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8031 processors with internal and external RAM memory. Communication
between the DA and DOE processors occurs through the dual-gorted
memory. Receiver and driver circuits connect outside devices to the internal
bus structure on the main control board. A timer circuit serves a variety
of on-board functions that are not detailed in this document.

The operator panel and display serve as a t*  .ay interface between the
user and the operating firmware on the ma: . control board.

The five sensors you can see in Figure 1-2 consist of the printhead thermal
gensor, one magnetic switch, and three infrared sensors.

e Two infrared reflective sensors monitor the fanfold and single-sheet load
points to detect the leading and trailing paper edges. Accurate line
positioning and paper handling are made possible by accurate detection
of the leading edge. Figure 1-3 shows the physical location of the @

-single-sheet and @ fanfold sensors.

® One infrared interrupter sensor is used to detect the home position of
the carriage and is also used te determine if a black or color ribbon
cartridge is installed. Figure 1-3 shows the physical location of the ©
carriage home-position sensor.

Figure 1-3: Location of the infrared Sensors
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* The magnetic sensing switch (reed relay) is mounted on the main
control board and serves as a safety interlock for the access cover.

e The reset signal is the power supply unit status signal.

e The thermal sensor measures printhead temperature and is discussed
in Section 1.2.1,
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¢ The bail solenoid operates the automatic bail bar. The bail bar opens
when the leading edge of the sheet approaches and closes to press the
sheet to the platen. When feeding stiff labels, you can set the bail bar
to lift as the perforation passes underneath. See the bail bar lift feature
in Table 1-4.

1.2.3 The Interface (I/F) Board

Figure 1—4 shows the internal block diagram of the I'F board. The L'F is an
Intel 8031 processor with internal and external memory. Communication
between the LF and DA processors occurs through the data latch and 64-pin
connector onto the main control board.
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cPU RAM _ |
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RAM 32K
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1.2.3.1 Serial and Parallel Ports

The UF operates the serial and parallel ports and receives and buffers
incoming data. The I/F receives and parses the buffered data for commands
(for example data flow commands) and sends it to the DA processor. The
LA324 MultiPrinter Programmer’s Reference Manual has a complete list of
commands. You choose ports by selecting either serial or parallel from the
installation setup menu.
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Section A.1 provides connector pin and signal information for the serial and
parallel ports. The 6-pin MMJ serial port connector plugs directly into a
serial port of 2 host system or t0 a modem or other communications device.
The 36-pin parallel port connector is an 8-bit paralle! interface bus that
electrically and mechanically conforms to IBM XL24 protocol.

1.2.4 The Power Supply Unit (PSU)

The LA324 MultiPrinter uses & modern power supply unit (PSU) that
requires no switches or circuit jumpers for operation over & wide range
of power line voltages. Complete ac power line specifications are listed in
Appendix B.

The PSU (Figure 1-5) provides regulated dc power to the printer
components through the distribution network on the main control board
and connects the printer to the ac line power.

Figure 1-5: PSU Block Diagram
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The following components are part of the PSU:

The ac input assembly connects the printer to the ac line power
available at the site. (See Appendiz B for ac power line and receptacle

specifications.)

The 3-ampere fast-blow fuse is mounted under the cover of the ac input
assembly.

The high-frequency (HF) switcher produces rectified dc power, which is
fed into the regulator circuite.

The PSU provides the following power outputs:

— +5 Vdc power for the logic devices

~ Unregulated +7 Vdc power for the on-board regulators
— 438 Vdc power for the electromechanical devices

The Reset signal goes high after the power has stabilized and goes low
before the power turns off.

The resistive over-temperature device limits the ac power if the air
temperature within the PSU exceeds approximately 110°C (230°F). This
happens only under extreme conditions, such as a loss of cooling or
generation of excessive heat within the PSU.
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1.3 Printer Components

Figure 1-6 and Figure 1-7 show the front and rear components of the
LA324 MultiPrinter. Table 1-1 provides a description of each component.
The numbered callouts in Figure 1-6 and Figure 1-7 refer to the numbered
callouts in Table 1-1.

Figure 1-6: Printer Components (Front View)
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Figure 1-7: Printer Components (Rear View)
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Table 1-1: Printer Components

Component

Function

OPapumppnrtbu

eplp'.duﬁmhnr

© Paper thickness lever

°Oputtnrpaml

© Foni cartridge cover
eAeu-m

7] Paper chute
© Serial interface
connector

@ Parallel interface
connector

i c) Template

0 Rear cover

Provides additional support for paper sisee longer then 11.8
in (297 mm). Set the paper «upport bar to the lowsr position
when using fanfald paper.

Engages gear to drive tractor feed assembly.

Fanfold position = forward
Single shest position = rearward

The thickness lever compensutes for thick or thin paper or for
multishest forma. The lever moves the printhead to increase
or decrease the gap between the printhead and platen. If the
gap is too narrow, the printing smudges or the pine punch
through tta ribban and emboss the paper. If the gap is too
wide, light printing occurs with parts of characters missing.

The printhsad and the thickness levar move in the same
direction. When the lever is pushed fully resrward, the gap
is &t winimurm width and satisfactory printing on one paper
shest results. When the lever is pulled fully forward toward
the fromt of the printer, the gsp is at mazimum width. When
adjusting for thick paper or multishest farms, adjust the
thickness lever until the printing looks crisp and well defined.
See Appendix B for information on media thickneas.

Consists of status displays and pushbutton keypad. Ses
Section 1.4 and Tahle 1-2 for detaila

Flips down for installing font cartridges.

Easily removed acoustic cover that provides access to ribbon
cartridge and carriage area. When the access cover is closed,
a magnet mounted on the access cover actuates s magnetic
reed switch mounted on the main control board.

The two-position paper chute is positioned up for single-shest
feading, and positioned down for fanfold paper fesding.

Serial (™MJ) connector for interface cable to the host
computer.

Parallel connector for interface cable to the host computer.

The template shows the model and serial numbers and the
approval stamps of various testing agencies.

Opens to load fanfold paper.
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Table 1-1 (Cont.): Printer Components

Component Fuanction
@® Paper retaine:s The retainers press the fanfold paper against the paper guides
and guides to control paper flow and prevent jams. The guides must align
over the retainers.
@® Built-in printer stand This stand tilts the printer forward to facilitate feeding and
loading of fanfald paper.
@ Tractor assembly Used to feed fanfold paper through the printer.

(left and right sides)
D AC input power receptacle  The ac power cord is connacted to thia receptacle.
@ Power switch Connects or disconnects the printer fram the ac power line.
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1.4 Operator Panel Functions
Figure 1-8 shows the major divisions of the operator panel.

(2
©

The keypad enables you to select inputs in al! LA324 MultiPrinte:
operational modes.

The three g=2en indicators show printer mode and print density.

The liquid crystal display (LCD) shows the current status of the selected
mode of operation.

Figure 1-8: LA324 Operator Panel
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1.4.1 Indicator Lights
Three green indicator lights on the operator panel do the following:

Letter and Draft are operated by pressing and are discussed in
Table 1-2.

Power/Setup indicates that the printer power is on, in the operational
mode. In the setup mode this indicator flashes.

When all three indicators flash, a carriage fault or other serious
malfunction exists. Run the Service iest diagnostic for additional in-
depth error information. See Section 2.1 for information about running
diagnostics.
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1.4.2 Keypad Operation

The labeling above or below each operator panel key describes the function
of that key when the printer is in the READY, setup, or installation
mode. The keys also perform unlabeled functions during diagnostic tests,
alignment routines, and power-up sequences.

Table 1-2 describes the functions of the keypad keys.

Table i-2: Operator Panel Keys

Keypad!

Operating (READY) Mode
Function

(Line Feed)

Toggles the print density selection between the following three ssttinge. The
letter and draft indicators show the selected print density. If you press the
key while the printer is printing, the change in print density occurs on the
next line.

*  Letter quality printing.
*  Draft quality printing.

e  Software sclected. If the letter and draft quality indicators ara off, the
print density is selected under software contrai.

Invokes the quiet printing mode. The quist mode uses fower printhead impact
wires, thus producing less printing noise. In quiet mode, more printhead
pesses are requird and printing takes more time. If you press [Qust] while
the printer is printing, tiie change occurs on the next line.

Toggles the printer betwaen the pause and ready states and assigns the labeled
furstior of the keypad keys.

The following table describes the prompt and tells which label (the label above

or below the key) deacribes the function of the key

READY DEC Above Printer is on line and Digital protocol is
salected.

READY EMUL  Above Printer is on line and IBM X124 protocol
is selected.

PAUSE Below Printer is off line and cannot receive data.

Advances the paper and the printer line counter one line at £ time. If no

paper is loaded, the key is ignored. [tF] diﬁ'enﬁ'omm lndm in that the line
counter increments, and when a form feed character is received, the paper
position is reset.

}During the operating (READY) mode, the function labeled ebove each key is perforraed.
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Table 1-2 (Cont.): Operator Pana! Keys

Operating (READY) Mode
Function

Advances the paper to line one of the next page or loads puper from the load
position to line one.

If the No Forms feature in selected, presaing this key advances the paper one
line, acting like 7.

Advarces or offsets the paper position bui does not increment the line counter.
Used for fine adjustments and for :leering paper jama. The advanced position
offset remains until the paper is positioned to the load position. Ussed for
clearing paper only.

Reverses or offsets the paper position but does not increment ths iine counter.
Used for fine adjustments and for clearing paper jame. The reversed position
offset remains until the paper ir moved to the load position. Used for clearing
paper only.

The printer leaves the READY mode and enters the ussr setup mode or menu.
In user setup, the keypad keys perform the functions labeled beneath them.
See Table 1-3.

User Setup Mode
Function

Foat

Causes fanfold paper to reverse through the paper path and park at the fanfold
sensor, in the tractor assemblies.

The following happens if you press [Pax] when a single sheet is loaded or at
the load point:

e  The loaded single sheet will gject.

* A sgingle sheet at the load position will load and jam against the closed
ACCess cover.

Prints all the selected setup values.

1During the operating (READY) mode, the function labeled above nach key is performed.
2In user setup mode, the function labeled beneath each key is performed.
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Table 1-2 (Cont.): Operator Panel Keys

User Setup Mode

-

Keypad? Function

[Seiect| Selects the value shown on the message display, when the printer is in the
installation or setup menu. An asterisk (*) marks the selected value in the
menu values list.
Selected values are saved or retained in the following ways (see Table 1-3 for
full information):
¢ Exiting the installation menu aaves all selocted instailation values.
*  Selecting the save user setup menu feature saves user setup valuss.

= Displays the previous value for the current feature.

Displays the next value for the current feature.

E Displays the previous feature on the menu.

Displays the next feature on the menu.

Exits the printer from setup mode back to READY mode.

Power-Up Modes

Keypad® Function

Power on Starts the Self-test diagnostic. See Section 2.1.2 for sdditional information.

with

Power on Enters the datascope mode. In datascope mode the printer prints ASCII

with |Quist] hexadecimal code characters. The dstascope is used by programmers and
support engineers. See the LA324 MultiPrinter Technical Manual for more
detail.

Power on Starts the Repair center diagnostic.¢

with [LF]

Pewer on Starts the Service test diagnostic.*

with [F:F]

Power on Starts the user ALIGNMENT? routine, which is identical to the T&DL sulitest

with alignment routine.

%In user setup mode, the function labeled beneath each key is performed.
870 invoke the power-up modes, simultansoualy press the key and turn on the printer power.
¢See Section 2.1 for snore information.
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Table 1-2 (Cont.): Operator Panel Keys
Power-Up Modes

Keypad?® Function
Power on Enters the installation menu and displays the INSTALLATION prompt.
with {Soup]

The installation menu contains features for setting printer/host communi-
cations and features relating to optional equipment. See Table 1-3. Press
to leave the installation menu and go to READY mode.

3To invoke the power-up modes, simultaneoualy press the key and turn on the printer power.

1.5 Setup Display Menus

The installation and setup configuration parameters (ieatures) of the LA324
MultiPrinter are electronically manipulated through the operator panel.
There are no jumpers or switches to configure in the field. Misconfigured
installation parameters can lead you to believe a problem exists in the
host, printer, or interface interconnection. Always inspect the setup and
installation menus before you undertake time-consuming troubleshooting

procedures.

The installation menu features are set by the customer when the printer is
installed and should be checked when the printer is moved or when a host

parameter is changed. An incorrectly set installation parameter can hang
up the firmware or disable the printer.

The setup menu features can be changed at any time by anyone who uses
the printer. An incorrectly set setup parameter can cause incorrect or
unexpected printer operation. For example, it may print foreign characters
or handle paper badly.

1.5.1 The DEC and IBM Setup Menus

If the major firmware version number is V2.x, the LA324 MultiPrinter can
be configured to operats with Digital Equipment Corporation (DEC) or IBM
X124 (Emulation) compatible interface protocols. Only the DEC protocol
operates if the major firmware version number is V1.,

Each protocol has slightly different setup features and values. The correct
user setup menu appears automatically when you select the protocol. Do
not confuse the selection of a protocol with the selection of the serial or

paralle! port. See Table 2-3 for information about protocol and firmware
version numbers.
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NOTE: The Emulation user setup information is not available for this
version of the LA324 MultiPrinter Service Guide.

Table 1-3 details features and values of the DEC and Emulation setup

menus.

Table 1-3: DEC and Emulation User Setup Menus

DEC User Setup Menu

Feature Values!' Comment
Protocol DEC? Toggles selection between IBM X124 and DEC

Emulation protocol. The emulation protocol is inactive in
the V1.1 to V2.0 range of firmware revision
numbers

DEC Defaulta Save Saves all selected values in nonvolatile memory.
Unsaved values are lost when the printer is
powered down.

Print Printa out the selectad valucs,

Restore Cancels all selected values, replacing them with
saved values.

Recall Factory Automatically recalls and selects all the factory
values for both the user setup and installation
menuasa.

Unleas you select Save, the selected values
disappear at power down
Form Length 1
66 lines?
'255 lines
Form Width 13.6 inches?
8 inchea
Auto LF on CR No auto LF?
Auto LF on CR

1Press [Seisct] to select the value shown on the message display. An asterisk (*) is displayed to
designate the selected values. Make sure you save all selected valuss. See the DEC default

feature.

ZFactory value. All factory values are selected by Recall Factory. Individual factory values
can be selected manually.
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Table 1-3 (Cont.): DEC and Emulation User Setup Menus
DEC User Setup Menu

Feature Values! Comment

Auto CR on LF No suto CR?
Auto CR on LF

Density Draft?
Letter Quality

Typestyle Internal?
Cartridge

Horiz. Pitch 10 CPI? CPI! = characters per inch.

12 CPI

13.2 CPI

17.1 CP1

18 CPI

5 CPl

6 CPI

6.6 CPI

8.5 CPI

9 CPl

Vertical Pitch 6 LPP? LPI = lines per inch
8 LPI
12 LPI
2LPI
3 LPI
4 LPI

Autowrap Truncate? When truncated no wrapping is performed by the
Wrap printer, the host must provide earriage return
and line fesd characters. Autowrspping can
eonflict with earriage returns and lins feeds sant
from the host.

1Press [Ssiect] to select the value shown on the message display. An asterisk (°) is displayed to
designate the selected values. Make sure you save all selected values. See the DEC default
feature.

2Factory value. All factory values are selected by Recall Factory. Individual factory values
can be selected manually.
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' Table 1-3 (Cont.): DEC and Emulation User Setup Menus
DEC User Setup Menu

Feature

Values!

Comment

GO Ceet

' User Pref. Cost

Printer ID

Top Margin

US ASCIR?
British

DEC Finnish
French

DEC Fr. Canada
German

ISO Italian

JiS Roman

DEC Nor/Dan
ISO Spanish
DEC Swedish
Norway/Danish
DEC Duich

DEC Swiss

DEC

JIS Katakana
DEC Spec. Graph
DEC Technical
DEC Supp

DEC Tbit Hebrew
DEC Hebrew Supp

User Preference

DEC Supplemant®
ISO Supplement
Katakana

DEC Hebrew Supp
ISO Hebrew Supp

cartridge

Level 2 Printer?
LA120 ID
LA219 ID

12

285

If a font cartridge is installed, the character sst
is displayed here. See the LA32¢ MultiPrinter
Programmer's Reference Manual for character
set information.

If a font cartridge is installed, the character sst
is displayed here. See the LA324 MultiPrinter
Programmer’s Reference Manual for charscter
set information.

Printer responds to selection with selected ID.

Printing starts at the top margin.

1Press [Seect] to select the value showr on the message display. An asterisk (*) is displayed to
designate the selected values. Make sure you save all selected values. See the DEC default

feature.

IFactary value. All factory values are selected by Recall Factory. Individual factary values
can be selected manually.
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instaliation Setup Menu
The features and values of the installation menu are detailed in Table 1-4.

Table 1-4: Installation Setup Menu

Feature Values! Comment

Setup Language English? Language text that appears on the display panel.
Francais
Deutach
Espanol
Italiano

Port Selection Serial Port?
Parallel Port

Buffer Control XON/XOFF? Select between DTR or control code methods of
DTR data flow control.

EOT disconnect No disc. on EOT? If an end of transmission (EOT) character is
Disc. on EOT received, the printer drope the data terminal

ready (DTR) signal, which causes modems or
communications squipment to disconnect.

Baud Rate 48002 Must match configuration setting of the host
9600 system.
19200
200
300
600
1200
2400

Data bita/Parity 8-None? Must match configuration setting of the host
S8.Even system.
8-Odd
7-Even
7-0dd
7-Mark
7-Space

Sheet Feeder Not installed? Paper jums result if this setting is incorrect.
Instalied

Bail bar lift Lift OFF? To reduce paper jamming when fesding labels,
Lift ON lift the bail bar for perforations.

1Press @ to salect the value shown on the message display. An asterisk (*) is displayed
to degignate the sslected values.

2Factory velue. All factory values are seiected by the DEC user setup menu Racall Factory
value. Individual factory values can be selected manually.
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Table 1-£ (Cont.): ‘nstallation Setup Menu

Feature Values! Comment

Error Beep One Beep?
Three Beeps
Continuous
off

Auto tear Auto Tear OFF? When selected, the fanfold perforation automst-
Auto Tear ON ically moves to the tear bar.

Tear adjustment 0 Used to precisely position the fanfold tear
+1 perforation to the tear bar.
+2
+3
+4
+5
-5
-4
-3
-2
-1

1Pregs [Seect! to select the value shown on the message displsy. An astensk (°) is displayed
to degignate the selected values.

ZFactory value. All factory values are selected by the DEC user setup menu Recall Factory
value. Individual factory values can be selected manually.
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Chapter 2
Testing and Troubleshooting

2.1 Troubleshooting Tools

The tools available for diagnosing faults in the LA324 MultiPrinter consist
of the power-up initialization sequence, the user Self-test, and the T&D
diagnostic programs.

The power-on initialization sequence is the sequence of visual events you
look for every time you power on the printer.

The Self-test verifies that the printer can print and enables you to quickly
analyze print quality. Customers can also run the Self-test to ensure that
the printer is working.

The T&D diagnostic programs consist of two different strings of common
subtests. Neither of the two diagnostics is accessible to customers or easy to
operate (they are not user friendly). The Repair center diagnostic is a long
duration ex=srciser that is designed for the repair depot. The Service test
diagnostic enables the CSE to thoroughly test the printer and to quickly
isolate a failing component, in a field environment.

Some of the T&D subtests are interactive: you must push the operator

panel keys, open and close the accesas cover, or perform the alignment
adjustments. Table A-5 shows the running sequence and gives a short
description of each T&D subtest.

Table 2-1 shows the differences between the various troubleshooting tools
and shows how to run or activate them.
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Table 2-1: Description of Disgnostic Tools

Description

Activation
Tool Keys!
Power-up Autamatic
initialization
sequence
Self-test [Guany]
Service test
T&D Diagnos-
tie

Repair center @
T&D Diagnos-
tic

Initialization of the printer starts at power on and ends
when READY is displayed. A problem is indicated when
the sequence does not complete, the indicators blink, or
the beeper baeps.

The Self-test either printh or doss not print and returns
no failure information. The user must read the test
pattern to evaluate print quality. To thoroughly test the
printer, run the Service test diagnostic.

Pre- to terminate self-test an’ return to
READY.

The Service test is designed for the use of CSEs in the
field. All the electronic boards are tested, and the access
cover interlock, operator panel keys, and alignment tests
are done.

The Service test diagnostic is running when you see the
T&DOC or T&D] test displayed.?

The T&DL and T&DN subtests are test pattern printing
tests. The display prompta you to load paper and snlect
paper size.

The END text is displayed on the display panel if the
printer passes all tests.

The Repair center test should not be used in the field.
The Repair center on-board test places more stress on
the mechanical assembly and takes more time to run.

The Repair center diagnestic is running when you see
T&DO or T&D1 text displayed.?

1To select and activate the diagnostic, hold down the activation key while you turn on the
power. Release the keys when you see T&D on the display.

2The Service test and Repair center diagnostics display similar information as they run.

2.1.1 Power-Up Initialization

When you power on the LA324 MultiPrinter, the initialization process
starts. During the initialization process the firmware program starts to run
and initial values are loaded or reset. For example, the line and column
counter are set to zero and the type of installed ribbon (color or black) is
determined. If the three operator panel indicators flash or the initialization
process appears to hang up, run the Service test diagnostic or refer to Table
2-4, Level 1 Troubleshooting, for help.
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The following events occur in the sequence shown after the ac power is
turned on:

* The carriage assembly moves left then right.

* The display shows LA324 text and the code revision V number.
* The Letter and Draft indicators blink and go off.

* The Power/Setup indicator goes on.

* The carriage moves to the center of the platen.

* The LOAD PAPER prompt appears on the display. Install paper and
press [FF] to load or move the first line underneath the printhead.

* After the paper is loaded, the READY DEC prompt is displayed.

2.1.2 Self-Test Pattern

The Self-test pattern provides a quick and easy way to check the print
quality and functionality of the LA324 MultiPrinter. Instructions for
running the test are in the LA324 MultiPrinter Operator’s Guide and
in Table 2-1 of th.s guide. To completely test and stress the LA324
MultiPrinter, run the Service test diagnostics and the 132-column and
single-sheet test patterns. Look for the following when you inspect any
test pattern or printout:

¢ Equal density or darkness

¢ Character darkness

* No missing parts of characters

¢ No missing underline characters and decenders (g, v, j, p, q)
* No smudging and streaking

¢ Equal line density

¢ Correct color pattern
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Figure 2-1 shows an example of the Self-test pattern. The numbers in the
following list correspond to the numbered callouts in Figure 2-1.

@ The following information is listed on the header line:
e LAS24 code V1.1 (the major and minor printer revision level)
® The version numbers of the DA, I/F, and DOE CPUs
¢ The font cartridge number
@ The color bar is used to verify the functionality of color printing.
© The rotating alphabetic test pattern is used to check print quality.
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Figure 2-1: Self-Test Pattiem
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2.1.3 Running On-Board Diagnostics

Before Running a Diagnostic

Close the printer cover.

Install the MMJ loopback connector (12-256083-01).

Install the parallel loopback connector (29-27887-01).
Remove all fanfold and single-sheet paper from the printer.

A A S

Have available some sheets of 132-column fanfold and single-sheet
raper. The interactive diagnostic prompt tells you when to load the

paper.
¢ Two sheets are needed for the Service test.

¢ Thirty sheets are needed for the Repair center test.

Starting a Diagnostic

Do the following to select and run one of the LA324 MultiPrinter on-board
diagnostics. Although there are two different on-board diagnostics, the
Service test diagnostic is designed for use in the fieild, the Repair center
diagnostic is not.

1. To select and run one of the following diagnostics, simultaneously press

the key while you power on the printer. Table 2-1 deacribes the
differences between the tests.

Service Test 53
Repair Center @

2. When the T&DO or T&D1 text is displayed the selected diagnostic is
running.

3. If no error is detected, the incrementing T&D text is displuyed while
each subtest runs. Tebie A-5 shows the T&D display panel code and
running sequence. An optimal replacement unit (ORU) number is
displayed if a subtest detects an error. See Section 2.1.3.1 for ORU
information. The Service test diagnostic is interactive; you must stay
close to the printer while the diagnostic is running.
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Service Test Interactivity
The following subtest prompts require your attention.

1.

T&D5, the PUSHBUTTON! prompt. Push the operator panel

pushbuttons in left to right sequence. An ORU error cccurs if any

button is not pushed within a short timeout period. To identify the

%\;l]ty sw;u:h. first obtain a K-code display, then look up the K-code in
e A-7.

T&D7, the OPEN COVER! and CLOSE COVER! prompts. Open and
close the printer carriage cover. An ORU error occurs if the cover switch
does not aciuate within a short timeout period.

T&DL subtest prompts. The following prompts occur in the order shown
during the T&DL subtest.

¢ EUROPE?—See Section 2.1.4.1 for a full explanation.

Press[-] and [} to toggle to USA? prompt. Press to select the
prompt.

e  LOAD PAPER—For the Service test diagnostic, install two sheets
of 132-column fanfold paper and position the paper selection lever
to the rear. Remove any single-sheet paper from the paper chute.

e ALIGNMENT?—See Figure 2—4 in Section 2.1.4.4 for complete
information.

NOTE: If you intend to perform the first-line alignment adjustment,
tear off the attached printed 132-column test page before printing the
first-line test pattern. This assures that the first-line pattern prints
on a clean sheet.

T&DN subtest prompts. When the LOAD PAPER prompt is displayed,
install a single sheet in the paper chute, position the paper selection
lever forward, and press = to load paper. See Section 2.1.4 for more
information.

The END display signifies the end of the one pass of the Service test
diagnostic. You must power off the printer to leave the diagnostic mode.
The Repair center diagnostic automatically restarts, never displaying
the END text.
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2.1.3.1 ORU Error Gispiays

When the diagnostic detects an error, it first displays an ORU code. With
the exception of ORUO, the ORU code points to a bad or malfunctioning
component. The terms ORU and FRU mean the same thing. When
ORUO is displayed, you need to refer to the full error display, discussed
in Section 2.1.3.2. The format of the ORU code is as follows:

ORUn
where:

ORU is the optimal replacement unit.
n represents the failing component. Look up the number in
Teble 2-2 0 identify the part.

You can do the following in response to an ORU display:

® Press [F7] to restart the diagnostic from the beginning.
o Press ] to bypass the failing test and continue testing.
* Press -] to restart the failed test.

¢ Press [ssp] to obtain a full error display (K-code). See Section 2.1.3.2
for full K-code information.

Table 2-2: ORU Error Display

Ervor
Display Coursee of Action

ORUO Nonspecific error; press [Sws] for more information. See Section 2.1.3.2.
ORU1 Replace/swap the main control board.

ORU2 Replace/swap the UF board.

ORU3 Failure of the DA EEPROM. Replace the main control board.

ORU4 Failure of the font EEPROM. Replace/swap the main control board.

ORUS Replace/awap the operator panal.

ORU6 Replace/swap the font cartridge.

ORU7 Failure of the DOE EEPROM. Replace/swap the main control board.
ORUS Failure of the UF EEPROM. Replace/swap the UF board.

NOTE: A copy of Table 2-2 is included in Table A-6 for convenience.
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2.1.3.2 Fuil Error Digplays

If the ORU information is insufficient, press [Sas] to obtain the K-code.
Then look up the K-code in Table A-5. The K-code gives you more in-depth
information about the failure. Use the full error report information from the
troubleshooting tables to fix an ORUO problem. The code ORUO describes
a malfunction that the diagnostic cannot inolate, for example a jammed or
binding carriage, mispositioned sensor, or a cover open type error.

The full error report (K-code) table and this section are included in
Table A~7. The format of the K-code is 8 follows:
K701
where:

K is the fixed code identifier.
7 is the test number.

0 is the ORU number.

1 is a subtest number.

NOTE: If the full error report information is not useful to you in the field,
it may be of assistance to the repair center personnel. Note all available
information on the defective equipment return tag (red tag).
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2.1.4 T&DL and T&DN Subtests

The T&DL and T&DN subtests test paper handling and loading of single-
sheet and fanfold paper. The iest patterns enable you to isolate the source
of a mechanical problem and to stress the printer. Figure 2-2 shows the
flow and event sequence of the T&DL and T&DN subtests.

Figure 2-2: T&DL and T&DN Flowchart

T&DK

T&DL

The T&DL subtest does the foliowing in the order shown
1. EUROPE?/USA? prompts
2. Fanfold sensor leading edge detection and paper loading test
3. 132-column fanfold test pattern printing
4. First ine and H-pattern alignment menu
5. Fanfoid paper eject and fanrfold trailing edge detection

T&DN

The T&DL subtest does the foliowing in the order shown:
1. Singie-sheet sensor lead:ng edge detection and papar loading test
2. Single-sheat test pattern prirting
3. Single-sheet paper ejec* and trailing edje detection

T&DO ¥LO-003740
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2.1.4.1 EUROPE? and USA? Prompts

Before printing the 132-column test pattern, you must select either the
EUROPE? or USA? prompt. The two prompts refer to the common
lengths of sheets of paper that are used in Europe or the United States.
The information about paper length is crucial to the tests described in
Section 2.1.4.2. The wrong selection causes errors in both the T&DL and
T&DN suhtests.

e Press’] or | to toggle the display between the USA? and EUROPE?
prompts.

— If the sheet measures 11 in (24.9 cm) select the USA? prompt.

— If the sheet is longer thea 11 in (24.3 cm) select the EUROPE?
prompt.

® Press Sews) to select the prompt and start printing the 132-column test
pattern.

2.1.4.2 Paper Loading, Eject, and Edge Detsction

Pape- loading, handling, and eject capability are tested by the T&DL and
T&DN subtests. During a paper load sequence, the leading edge interrupts
the fanfold or single-sheet sensor, thus establishing the position of the first
line. By counting lines, the printer can precisely track the position of each
line and predict the occurrence of the trailing edge.

In the last step of the T&DL and T&DN subtests, the printer ejects .he
test sheet and monitors the fanfold or single-sheet sensor for the trailing
edge. If a trailing edge error occurs, the incorrect sheet size may have
been entered at the EUROPE”? USA? menu, a paper jam or tear may have
occurred, or the senct ir is bad.

NOTE: If a paper length error occurs because you made an incorrect
selection, you must power down the printer to clear the error.

2.1.4.3 132.Calumn Taat Pattern

You must run the Service test diagnostic whenever vou service an LA324
MultiPrinter in the field. Figure 2-3 shows the 132-column test pattern.
The Service test prints a single page. The Repair center test prints 30
consecutive sheets and requires several hours for completion.

The 132-column test consists of unique test patterns and of components
of all the other test patterns. The 132-column pattern is designed to
thoroughly exercise all mechanical elements of the LA324 MultiPrinter.
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inspecting the 132-Column Fantold Test Pattern

The numbered callouts in the following list correspond to the numbered
pointers in Figure 2-3. To test the color motor, you must use a color ribbon
when printing the 132-column test pattern. If a black ribbon is installed,
the 132-column test pattern prints as shown in Figure 2-3, but without
color.

@

6 6 0 ©

The title line text identifies the test that is running.

e LA 324 SERVICE TEST

¢ LA 324 REPAIR CENTER

The first-line alignment test pattern prints on first and last lines.
The H-pattern alignment test pattern.

The printhead pin exerciser pattern tests all 24 pins in the printhead.
The prinied number corresponds to the pin.

The configuration line lists the following information:

¢ Numbers of the four EEPROMs

* Type of installed font cartridge

¢ Type of installed ribbon (BLACK or COLOR.)

* Yes or No if the automatic sheet feeder (ASF) is installed

The paper mcovement test first prints two black dashed lines, then after
all other steps prints a red dashed line. The red line must be in the
center of the two black lines.

Paper motion exerciser referred to as the PLU/PLD test (partial line
up/partial line down).

The incremental alphabetic (Self-test) pattern is used to verify print
quality and denasity.

The carriage motion exerciser places maximum stress on the carriage
assembly.

The color printing test is used to verify the correct printing of color.
The continuous line prints on the 49th line of the sheet.
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Figure 2-3: 132-Celumn Test Psltem
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2.1.4.4 H-Pattern and First-Line Alignment

The Service diagnostic displays the ALIGNMEN'.? prompt after the 132-
column test page is printed or if the printer is powered on with the up arrow
pressed. The Repair center diagnostic skips the alignment subtest.

Study the H-pattern and first-line alignment pattern on the 132-column
test sheet (Figure 2-3). If you determine that alignment is not necessary,
press [Seect] to leave the ALIGNMENT? prompt and to continue on to the
T&DN subtest. Figure 24 shows the flow of the alignment program.

NOTE: You may find the term first-line alignment referred to as E-pattern
alignment in other LA324 MultiPrinter documents.

If you intend to perform the first-iine alignment adjustment, tear off the
attached printed 132-column test page before printing the first-line test
pattern. This assures that the first-line pattern prints on a clenn sheet.
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Figure 2-4: T&DL Alignment Flow Chart

From the 132-column
o5t pattern

-+
\j v
Prints firgt ling Jo T&DN Prints H-pettemn
test pattern
MLO-005742
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Press 5] to enter the firstdline slighment.

The first-line test pattern prints six uppercase E's close to the leading edge
paper perforation. The first-line adjustment is perfect if the top of each
E is about one-half character down from the perforation. The ple in
Figure 2-6 (C=-5) is too high; the E's print over the page perforation. C=+5
is too low; the E's are too far down the paper. C=+1 is the best first-line
alignment number.

The first-line alignment is for fanfold fed paper only; the single-sheet first-
line position is fized and not adjustable.

1. Use [ﬂ and L-I,] to set the first-line alignment number.

2. Press[F] to reload paper and to print a sample pattern. Four samples
of the pattern are shown in Figure 2-5.

3. Keep repeating step 1 until the E’s are correctly aligned.
4. Press [sag] to return to the ALIGNMENT? prompt.

Figure 2-5: First-Line Alignment Pattern

TEEEETL
EEEEEE EEEEEE 1 EEEEEE

b

Cee8 Ca0 Ce-6 Cast

Testing and Troubleshooting 2-17



Press [Gun] to enter H-pattern alighment.

The H-pattern (Figure 2-6) is a 4 line by 5 letter block arrangement of the
letter H. The alignment is perfect when all the H's line up underneath each
other. The H-pattern alignment adjusts the horizontal position of the line of
printed characters with respect to the direction of the traveling printhead.
The example given in Figure 2—-6 shows A=+1 as the best H-pattern number.

1. Use D and D to set the H-pattern alignment number.

2. Press [7] to print a sample pattern. Four sample patterns are shown
in Figure 2-6.

3. Keep repeating step 1 until you achieve the beat possible alignment.
Press [Sup) to return to the ALIGNMENT? prompt.
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Figure 2-6: H-Pattern
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2.1.4.5 Single-Shest Test Patiem

Figure 2~-7 shows the single-sheet test pattern that is printed by the T&DN
subtest. When the LOAD PAPER prompt is displayed, load one sheet and
position the paper selector lever for gingle-sheet feeding.

* If United States paper size is selected, load one 8 1/2 x 11 size sheet in
the narrow or portrait orientation.

¢ If European paper size is selected, load one A3 size sheet in the wide
or landscape orientation.

The single-sheet pattern tests the single-sheet sensor and paper alignment
under stressed movemeni. Friction between the platen and pressure
rollers controls single-sheet paper motion. Look for the following when
you examine the single-sheet test pattern printout:

¢ The test lines are parallel to the leading edge.

¢ The spaces between the lines are even and parullel.

° The print quality is satisfactory.

The numbsrs in the icilowing list correspond to the numbered callouts in
Figure 2-7.

@ The ribbon cartridge type (BLACK or COLOR) is printed several times
on the first line, and printed once on lines 2 through 9.

A row of vertical black bars is printed on the 15th line.

The paper advances to the 62nd line and prints e line of red dashes, if
a color ribbon is installed.

The paper backs up to the 15th line and prints a line of red dashes in
the center of the previously printed row of vertical black bars.

The paper advances to the last line ard prints a pattern of E's. If United
States paper size is selected, the last line is line 68. If European paper
size is selected, the last line is line 72.

2-20 LA324 MultiPrinter Service Guide




Figure 2-7: Single-Shest Test Pattern
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2.2 General Service Notes

This section contains miscellaneous information that pertains to servicing
the LA324 MultiPrinter.

2.2.1 Defeating the Access Cover Interiock

To defeat the access cover safety interlock, position any strong magnet over
the circuit board mounted magnetic switch. The switch can sense a magnet
positioned on top of the main cover or within approximately three inches.
You can use the access cover magnet to activate the switch by removing the
cover and holding the magnet and cover in position, but do not attempt to
remove the magnet from the cover.

2.2.2 Display Panel Version Numbers

Table 2-3 shows the different firmware codes and template designations.
See Table 1-1 for information about the printer template.

Teble 2-3: Firmware Code Versions

Firmware Template

Veruion Designation Comment

Vi1l V20 LA324-A2 This range of code numbers describes printer firmware
that supports only DEC protocols. The emulstion
features or protoco]l does not function under this range
of firmware numbers.

V2.0 and higher LA324-A3 Supports all announced protocols and options.

2.2.3 Circuit Board Jumpers

The jumpers mounted on the elecironic boards are factory configured and
reconfiguration of the jumpers in the field is not allowed. Section A.5 shows
the factory configuration of all circuit board jumpers.

2.2.4 Printer Installation, Cleaning, and Maintenance

Refer to the LA324 MultiPrinter Installation Guide for installation
information. A section in that document lists all recommended cables and
connectors.

Unless a local agreement between Digital and a customer is in ~ffect, all
routine maintenance and cleaning tasks are performed by the customer and
are detailed by the LA324 MultiPrinter Operator’s Guide.
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2.3 Troubleshooting Procedure

Use the three-level troubleshooting procedure and FRU (ORU) swap
philosophy to ensure a speedy service call and a satisfied customer. Step
through each level to verify a problem, find the failing FRU, and repair
the LA324 MultiPrinter. Before you close the service call, step through
all three levels. Help the next person at the repair depot or engineenng
section by writing down all symptom« and diagnostic error reporta.

The three-level procedure is outlined below:

Level 1: Power on the printer. If the power-up initializatior: 18 incomplete go to Table 2—4.

Level 2: Run the Service test diagnostic. (Power on with E )

s [f an ORU error occurs, go to the ORU' table and replace the recommended
FRU. Look in Table 2-2 or Table A-6 to find the ORL' table.

o If you notice a problem with paper loading, motion, or print quality, go to
Table 2-5.

Level 3: Print a file from the host system. If the file does not pnnt, go to Table 2-6.

Table 2-4: Level 1 Troubleshooting

Symptom Description and Response

When powered on, The PSU 18 faulty, ac power 18 not working, or the PSU

power indicator 18 off. load 18 disconnected.

All indicators are off.

No mechanical mouon is seen. 1. Make sure both cnds of the power cord are securely
plugged 1n.

2. Check the ac voltage at the wall outlet.

3. Test the ac hine cord for continwity and damage.

4 Check the operator panel to main board connection.
5.  Check or swap the ac fuse

6. Check the main board to PSU connector.

7. Swap the main control board.

8 Replace the PSU.
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Table 2-4 (Cont.): Level 1 Troubleshooting

Symptom

Description and Response

Power and all indicatore go off
unaxpectedly after a ehort time.

Symptoms are caused by a faulty PBU, cocling fiilure,
or by an overloaded PSU regulater. If the overload
happens suddenly, suspect an electramachanical device.
If the printer runs for  considarable pariod of time then
overloaads, suspect counling or a bad elactronic board.

Check the cooling system for correct operation. Maks
gure the air vents are uncbetructed and that the fan is
pulling air into the printer.

Save time by dissonnecting the printhead cable st the

Swap the machanical assembly.
Swap the PEU.
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Table 2-4 (Cont.): Level 1 Troubleshooting

Symptom

Description and Response

Carriage foult dizplay
with blinking indicatora.

During normal operation or power-up the expectad pulse
from the home-position sensor is not recsived. The
cause may be s bad home-position sensor or some
sarious mechanical damage that prevents the carriage
frora activating the hame-position sensor during narmal
operation or initialisation.

1.

d

mrmd If the carriage does oot move or hage
during trave), investigate the causs.

Chaeck the home-position ssnsor for cbstruction
or damage.

Check the 16-pin sensor connection to the main
control board shown in Section 3.8. Inspect far

misconnaction, damage, or misseating.

Check ths carriage motor connection to the
main control board connector.

Swap tne main control board.
Swap the mechanical assembly.
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Table 2-4 (Cont.): Level 1 Troubleshooting

Symptom

Description and Response

Dsplay 18 blank or consists
of dim solid blocks.

Power indicator 18 on.

The Self-test may pnnt.

Dim solid biocks on display.
All indicators are on steady.
Power-up mtialization hangs.

This symptom 18 commeonly caused by & bad connection
between the I/F and main control boards or between the
display and operator panels.

If the I'’F and main control board connection is bad,
incomplete 1nitial:zation can hang up the printer.

If the printer can loed paper and print, suspect &
malfunction in either the display or the connection
between the display and operator panels.

Perform the following stepe in the order shown if the
display does not work.

1. Remcve the display, inspect the connector for
damage, then replace the display.

2  Remove the LF board and inspect the 64-pin
connector for bent pins or other visual damage. If
damaged 18 seen, replace the I'F board.

3  Swap the L'F board.

4. Swap the display assembly

5 Swap the main contro! board.

6. Swap the operator panel.

Do the following if the Service diagnostic does not run.

1. Check the connection between the display and
operator pane] board.

o

Check the connection between the 1'F and main
control boards.

3. Swap the display.
4. Swap the operator panel.
5. Swap the I'F board.

6. Swap the main eontrol board.
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Teble 2-4 (Cont.): Level 1 Troubleshooting

Symptom Description and Respcnse

LA324 CODE message is Run the Service disgnostic. Do the followang if the
displayed and the power-up Service diagnostic does not run.

initialization hangs.

Cursor line is displayed, no text.
All indicators are on.

Power-up initialization is normal.

1. Check the connection of the I'F board to the main
control board.

2. Swap the I/F board.

3. Swap tlie main control board.

Run the Service diagnostic. Do the following if the
Service diagnostic does not run.

1. Inspect the connection between the LF and main
contrul board for damage or misseating.

2. Swap the main control board.
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Table 2-5: Level 2 Troubleshooting

Symptom Description and Response

White lines in dark aress. Caused by the misfiring of one or more printhead pina or by a
damaged printhead. Run the Sarvice test diagnostic; make sure
all the printhead pins are firing.

1.

Inspect the printhead cable for misconnection, disconnec-
tion, or damage.

2. Swap the main control board.

8. Swap the printhead.

4. Swap the printhead cable.
The printhead doea The thickness lever is misadjusted, the printhead cable is
not print. The Service damaged or disconnected, or the 38 Vdc power is not reaching
diagnostic passes. the printhead.

1. Inspect the printhead cable for misconnection, disconnec-

tion, or damags.

2. Swap the main contral boerd.

3. Swap the printhead.

4. Swap the printhead cable.

5. Swap the power supply unit
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Table 2-5 (Cont.): Level 2 Troubleshooting

Symptom Description and Response

Printed characters are The ribbon is worn out or there is insufficient force to drive the
light, with white epota printhead pins. Try the following before you run the Serviee
in the dark areas. diagnostic.

1.  Adjust the thickness lever.

2. Swap the ribbon cartridge.

8. Run the Self-test or *he 132-column pattern and see if the
ribhon movea correctly. If ribbon motion is incorrect, do the
following:

a. Swap the main control board.

b. Inspect the following connectors for misconnection,
disconnection, or damage.

~ The main control board and printhead end of the
18-pin printhead cable

- The 4-pin ribbon mnotor connector
¢. Swap the printhead.
d. Swap the printhsad cable
o. Swap the mechanical assembly.
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Teble 2-5 (Cont.): Level 2 Troubleshooting

Symptom

Description and Response

Wrong calors are printed,
or no color.

Slow printing.

Check to see if the ribbon cartridge is in good working order and
i8 mounted correctly. Run the Service diagnostic and examine
the 132-column test pattern to verify the color problem. Perform
the following steps to correct the problem.

1. Swap the ribbon cartridge.

2. Inspect the following connectors for misconnection, discon-
nection, or damage.

-  The main control board and printhead connector ends
of the 18-pin printhead cable

-~  The 4-pin ribbon motor connector
3. Swap the main control board.
4. Swap the printhead.
5. Swap the printhead cable.

6. Swap the mechanical assembly.

Slow printing is 8 normal function caused after the printhead
thermal sensor detecta high printhead temperature. Normal
slowdown occurs after approximately 15 minutes of high-speed
(draft quality) Self-test printing. When the pnnthead cools, a
high-speed print rate returna. A problem ensts if alow printing
occurs when the printhead is obviously not hot or if the alow
speed happens intermittently. Perform the following steps to fix
this problem.

1. Swap the main control board.
2. Swap the printhead.

3. Swap the printhead cable.
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Table 2-5 (Cont.): Level 2 Troubleshooting

Symptom

Description and Response

Vertical misalignment of
characters caused by a
shift in horizontal

line position.

Prints the 132-column
test pattern (12 width).

Paper ccllides
into the bail bar.

Bail bar does not work.

Fan does not work.

Perform the H-pattern alignment procedure as shown in
Section 2.1.4.4. Do the following if the H-pattern alignment test
is wneffective or does not work.

1. Turn off power and move the carriage to full left and right-
hand limit of travel. Some emooth resistance to movement
is normal. If you notice more resistance in one direction
than the other, replace the mechanical assembly. Do not
lubricate ny part of the mechanical assembly.

2. Swap the mechanical assembly.
Replace the main control board.

Watch the operation of the bail bar. If the movement of the bar
is noticeably sluggish, assume the bail bar 18 not working and go
to that symptom.

If the bail bar works with some paper but colligions occur with
other paper, perform the fol'owing checks:

1. Are the bail bar rcllers positioned correctly?
2. Is the form length value set correctly? (User setup menu.)

3. Is the bail bar lift value set correctly? (Installation setup
menu.)

4. Is the customer using a spetified media?

Do the following if the bail bar does not function correctly.
1. Swap the main control board.

2. Swap the mechanical assembly.

Do the following if the fan does not work.

a. Inspect the fan cable connection to the main control board
for misconnection, disconnection, or damage.

b. Swap the fan assembly.

¢. Swap the main control board.
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Table 2-5 (Cont.): Level 2 Troubleshooting

Symptom Description and Response
No paper motion or Is the paper selection set correctly? Do the following if the Service
printed lines overiap. diagnostic does not isolate the FRU.

Bad betwean-line spacring.

Smudge marks,

1. Inopect the paper motor cable connection to the main control
board for misconnection, disconnection, or damage.

2. Swap the msin contrel board.
3. Swap the mechanical assombly.
hnumypnntaur-chdh-ctbmmmm
This problem is caused by incorrect paper tansion. Paper tansion
is not measurable in the field. Do the following if the Sarviee
diagnostic does isolats the FRU.
Check to sse if the paper salaction lever ia set correetly.

1

2. Clean the platen and rollers.
3. Swap the main control board.
4

Swap the mochanieal assembly.

Smudges ere csused when the print ribbon or printhead
companent collide with paper. Do the following to correct the
problem.

1. Adjust the paper thickness lever.

2. Inspect the ribhon cartridge for damage and incorrect
installation.

8. lmpctthopﬁnﬂ:udmdgouhddfcdamtmd
incorrect installation

4. Swap the mechanical asssmbly.
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Table 2-5 (Cont.): Level 2 Troubleshooting

Symptom Description and Response
Firet-line loading error. Paper loads from fanfold or single-shest source and the position
of the firet line is incorrect.

1. If the error oocure from only ono source, inspect the
mounting of the load sensor far the bad source.

2. If the error occurs from both sources, check the 16-pin ssnsar
comnection to the main contral board for misconnection,
damage, or misssating.

8. Swap the main contral board.

4. Swap the mechanical azsembly.
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Table 2-6: Level 3 Troubleshooting
Symptom Description and Response

Printer does not work on line The Service diagnostics pass, the print quality of test

when READY is displayed. pattern is good, and the READY DEC text is on the display,
but the printer does not print & file from the host. Perform
the following checks to isolate the problem.

1. Inspect the host-to-printer interface cable or commu-
nication channel equipment. Make sure the cable is
carrectly plugged in and is not damaged.

2. Check the setup and installation configuration
settings. Refer to Table 1-3 for assistance.

3. Have a system manager check the configuration of
the host system. The host and pnnter configuration
settings should match.

4. Swap the I/F board.
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Chapter 3
Removal and Replacement Procedures

The LA324 MultiPrinter consists of a desktop printer and optional printer
stand.
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3.1 Printer Stand .

Use the following procedure to remove and replace the LA324 MultiPrinter
from its mobile printer stand.

1. Unplug the ac power cord from the rear of the printer.
2. Unplug the MMJ or parallel interface cable from the rear of the printer.

Seria
Inter face
Connector

Paae

Interface
Coninector

M e
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3. Remove the grounding wing nut and internal toothed washer.
4. Unscrew the four plastic knobs from the studs.
5. Lift the printer off the stand and place it on a sturdy working surface.

Wing Nut
anqg
C Washer
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3.1.1 Paper Catcher

The following illustration shows where to attach the paper catcher to the
LA324 MultiPrinter stand.

o

{
i

\

\

Papar Catcher

Mo NIGESE
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3.2 Main Cover

Use the following procedure to remove and replace the main cover from the
LA324 MultiPrinter.

Disconnect the ac line cord.

Remove any paper from the tractors or the paper chute.

Remove the access cover, as shown in Section 3.5.

Open the cartridge cover and remove any installed font cartridge.
Remove the interface cover as shown in Section 3.3.

Remove the I/F board, as shown in Section 3.7.

Remove the paper chute, as shown in Section 3.6.

@ NS Ok LN

To facilitate cover removal, manually move the printhead to the center
of the carriage.
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9. Unscrew the four main cover screws until you feel the release of the
screw threads. Leave the screws in the cover, but be careful when you
tip the cover upside down. For spare screws see Table 4-3.

[T Oy,
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10. Lift the cover up and off the priuter, while tilting the cover forward as
shown below. When replacing the main cover:

e Make sure the forks on the paper selection and thickness levers
engage the internal control rods. See Table 4-3 for spare levers.

e After you seat the ma:n cover, check for any pinched wires or
cables.

11. Unplug the 16-pin operator panel cable from the connector on the main
control board.
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3.3 interface Cover

Use the following procedure to remove and replace the plastic interface
cover, which is attached to the main cover by interlocking channels and a
latching tab.

1. Disconnect the MMJ connector or (if connected) the parallel interface
cable.

Open and fulily swing down the font cartridge cover.

3. Push up the tab, and pull the cover backwards about one-half inch to
disconnect the latch.

4. Slide the cover back and pull it away.

WRLO-00A0R8
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3.4 Font Cartridge Cover

Use the following procedure to remove and replace the plastic font cartridge
cover, which is connected to the main cover by two hinges.

1. Open and fully swing down the font cartridge cover.

2. Hold the printer with one hand and us: the fingers of the other hand
to apply force evenly to the edge of the font cartridge cover. The two
hinges will separate smoothly when the cover is fully open and when
sufficient force is applied.

MO 004097
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3.5 Access Cover

Use the following procedure to remove and replace the access cover of the
LA324 MultiPrinter.

1. Simultaneously press both release tabs and lift the access cover up and
off the printer. See Table 4-2 for spare release tabs.

NOTE: When replacing the access cover, make sure the hinge pins and
locking tabs engage.

O 004088
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3.6 Paper Chute

Use the following procedure to remove and replace the paper chute from
the LA324 MultiPrinter.

1. Remove the access cover as shown in Section 3.5.
2. Lift the paper chute to the upright position.

8. To remove the paper chute, slightly bend and lift the right-hand side of
the chute stright up. When installing the paper chute, the bend is not
required.
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3.7 Interface Board (I/F) .

Use the following procedure to remove and replace the interface board from
the LA324 MultiPrinter.

1. Remove the interface cover as shown in Section 3.3.
CAUTION: Use the recommended antistatic equipment to prevent
destruction of sensitive electronic components.

2. Loosen the captive thumb screw that holds down the IF board.

3. With a slight rocking motion, pull back the I/F until the 64-pin
connector releases.

/g
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3.8 Main Control Bezra

Use the fuiiowing procedure to remove the main control board of the LA324
MultiPrinter.

CAUTION: Use the recommended antistatic equipment to prevent destruc-
tion of sensitive electronic components.

1. Remove the interface cover as shown in Section 3.3.

2. Remove the I'F board as shown in Section 3.7.

3. Remove the main cover as shown in Section 3.2.
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4. Unplug the following from the main control board:
© 32-pin printhead cable

@ 2-pin solenocid cable

©® 16-pin sensor cable

CAUTION: Make sure the S2-pin printhead coble connector is
correctly plugged in. If the connectors are incorrectly plugged in
and the power is turned on, serious electrical damage can occur to
the main control board, printhead, or printhead cable.

LT e
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Undo the twist clamp holding the carriage and platen motor cables to
the baseplate of the printer. See Table 4—4 for a spare clamp.

Pull up the control board release latch. See Table 44 for a spare latch
assembly.

Use a rocking motion to unplug and remove the main control board. At
this point in the procedure, you cannot completely remove the board
because of the three remaining cables.

NOTE: When installing the control board, make sure the ground clip
properly grasps the control board.

MLO J04082
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8. While holding the main control board in one hand, unplug the following
three connectors: .

@ 6-pin platen motor

® 4-pin carriage motor
® 8-pin fan

LD 004093
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3.9 Display Panel

Use the following procedure to remove and replace the display panel and
the operator panel board from the LLA324 MultiPrinter. See Table 4-2 for
miscellaneous display panel spare parts.

CAUTION: Use the recommended antistatic equipment to prevent destruc-
tion of sensitive electronic components.
1. Open the font cartridge access cover.

2. Grasp the display panel as shown and pull the panel in the direction
shown to release the clips.

3. Unplug the connector from the operator panel board and remove the
display panel.

NOTE: When replacing the display panel, carefully align the connectors
before snapping the plastic clips into place.

M 80U
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3.10 Operator Panel Board

Use the following procedure to remove and replace the operator panel board
of the LA324 MultiPrinter.

1.

Remove the display panel as shown in Section 3.9.

2. Remove the interface cover as shown in Section 3.3.
s.
4

. Remove the main cover as * .own in Section 3.2. Place the cover on a

Remove the I'F board as shown in Section 3.7.

work surface.

5. Pry up the fascia cap as shown below. See Table 4-2 for a spare cap.

6. Remove the two screws that hold the operator panel to the front cover

and remove the operator panel. See Table 4-7 for spare screws.

HL.0-004095
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3.11 Power Supply Unit (PSU)

Use the following procedure to remove and replace the PSU from the LAS24
MultiPrinter. See Table 4-7 for spare screws.

CAUTION: Use the recommended antistatic equipment to prevent destruc-
tion of sensitive electronic components.

1.

|

A

Reniove the interface cover as shown in Section 3.3.

Remove the UF board as shown in Section 3.7.

Remove the main rover as shown in Section 3.2.

Remuve the printer mechanical assembly as shown in Section 8.14.

Pull the PSU power cable from underneath the cable restrainer (clamp).
See Table 4-4 for a spare retainer.

Remove the two ecrews holding the PSU to the printer base plate.
Remove the two screws holding the ac input assembly.

L0 O0s0RS
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8. Release the plastic clip holding the front right-hand side of the power
supply unit and remove the PSU and ac input assembly. .

CAUTION: The PSU and ac input assembly screws provide a safety
ground (earth ground) circuit. Install and tighten all mounting screws
discussed in this procedure.
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3.12 Line Power Fuse

Use the following procedure to remove and replace the line fuse.
WARNING: Tb prevent shocks, make sure you disconnect the 1 line cord
before removing the ac input assembly cover.

Remove the interface cover as shown in Section 3.3.

Remove the UF board as shown in Section 3.7.

Remove the main cover as shown in Section 3.2.

Ll A

Remove the two screws as shown below and remove the ac input
assembly cover. See Table 4-7 for spare screws.

5. Remove the bad fuse and replace it with a fuse of recommended value.

CAUTION: Tb prevent equipment damage, always use a fuse of
recommended value.

MLO OD40N8
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3.13 Fan

Use the following procedure to remove and replace the cooling fan of the
LAS24 MultiPrinter. When the fan is running, it pulls outside air into the
printer and blows the air over the main control board. See Table 4—4 for
spare vibration damping pads, not shown in this procedure.

1.

oo N

Remove the interface cover as shown in Section 3.3.
Remove the UF board as shown in Section 3.7.

Remove the main cover as shown in Section 3.2,

Disconnect the 8-pin connector from the main control board.

Remove the cooling fan from the printer. When replacing the fan, make
sure the airflow arrows are pointing towards the inside of the printer.

LD D009
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3.14 Mechanical Assembly

Use the following procedure to remove and replace the mechanical assembly
from the LA324 MultiPrinter.

Before you transport or raturn a mechanical assembly, pack it into the
spec:ial shipping container.

1.

o o~ ON

Remove the interface cover as shown in Section 3.3.
Remove the I'F board as shown in Section 3.7.
Remove the main cover as shown in Section 3.2.
Remove the printer ribbon.

Remove the printhead as shown in Section 3.15.

Remove the two screws holding down the ac input assembly cover and
remove the cover as shown in Section 3.12. See Table 4-7 for spare
scTEws.
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7. Undo the twist clamp holding the carriage and platen motor cables to
the baseplate of the printer. See Table 4—4 for a spare clamp.

8. Remove the screw holding the ground strip to the carriage. When fully
installed, the screw and ground strip complete the ground (earth) circuit
of the mechanical assembly. Make sure this screw is fully tightened.
See Table 4-7 for a spare screw and Table 4—4 for a spare ground strip.

9. Remove the mechanical assembly as shown below.
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3.15 Printhead

Use the following procedure to remove and replace the printhead fror the
LA324 MultiPrinter.

WARNING: If recently used, the printhead may be hot enough to cause a
minor skin burn. Be careful when handling the printhead.
1. Remove the access cover as shown in Section 3.5.
2. Remove the print ribbon.
3. Unplug the 32-pin printhead connector.
CAUTION: Make sure the 32-pin printhead cable connector is correctly
plugged in. If the connectors are incorrectly plugged in and the power is

turned on, serious electrical damage can occur to the the main control
board, printhead, or printhead cable.

4. Unplug the 4-pin color motor connector.

MO a0d (0
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5. Remove the two screws and washers as shown below, and remove the
printhead. See Table 4-7 for spare screws.

NOTE: Tb replace the printhead, first loosely install the two screws and
washers. Then gently push and hold the printhead to the platen, and
tighten the two screws.

WO 00802

3-26 LA324 MultiPrinter Service Guide



' 6. Remove the pliable rubber safety cap. See Table 45 for a spare cap.

MO 004103
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3.15.1 Printhead Smudge Shield

Use the following procedure to remove and replace the printhead smudge
shield.

1. Remove ihe access cover as shown in Section 3.5.
2. Remove the print ribbon as shown in Section 3.15.

3. Remove the two screws and remove the smudge shield plate and the
smudge shield. See Table 4-6 for spare screws and plate.
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3.15.2 Printhead Cable

Use the following procedure to remove and replace the printhead cable.
Remove the access cover as shown in Section 3.5.

Remove the print ribbon cartridge.

Remove the interface cover as shown in Section 3.3.

Remove the I/F board as shown in Section 3.7.

Remove the main cover as shown in Section 3.2.

SER A A

Disconnect the printhead cable from the main control board connector.
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7. Remove the E-ring from the ribbon drive shaft. See Table 4-7 for a
spare E-ring.
8. Disconnect the 32-pin printhead cable from the printhead.

9. Remove the printhead cable from the carriage assembly.

CAUTION: Make sure the 32-pin printhead cable connector is correctly
plugged in. If the connectors are incorrectly plugged in and the power
is turned on, serious electrical damage can occur to the main control
board, printhead, or printhead cable.

3-30 LA324 MultiPrinter Service Guide



10. Remove the two screws securing the hold-down plate, and remove the
. hold-down plate. See Table 4-6 for a spare plate.

CAUTION: The sharp-edged side of the hold-down plate can cut and
short-circuit the cable. When replacing the hold-down plate, place the
rounded edge of the plate against the printhead cable.

11. Thread the cable around the carriage and remove the cable.

My G- 0048 108
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Chapter 4
Recommended Spares Lists (RSL)

4.1 Contents of the Van Kit

Table 4-1 shows the contents of the LA324 MultiPrinter van kit. The
van kit is a collection of field replaceable units (FRUs) and miscellaneous
parts kits. Always replace a faulty FRU with a good unit from the van
kit. Repairing an FRU in the field is impractical. Complete repair and
adjustment of FRUs can be done only at a fully equipped repair center. See
Section 4.2 for information about the miscellaneous kits.

Table 4-1: Contents of the LA324 Van Kit

Part

Numbers Description

29-27880-01 Mechanical assembly without printhead
29-27843-01 24-pin printhead

28-27650-01  DPrinthead eabie

29-27851-01  Main ccatrol board

20-27662-01  Interface (L'F) board

29-27861-01 Power supply unit and ac input assembly
29-27868-01 Operator panel board

29-27872-01 Display assembly

29-27845-01 Fan

90-07217-00 3 amp fuse

Recommended Spares Lists (RSL)
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Table 4~-1 /Cont.): Contents of the LA324 Van Kit
Miscellaneous Kits

29-27881-01 Display and operator panel

29-27882-01  Printer cover

29-27883-01 Miscellaneous

29-27884-01  Mechanical assemhly 1

29-27885-01  Mechanical assembly 2
20-27886-01  Hardware

Test Equipment

12-25083-01  MMJ loopback connector
29-27887-01  Perullel loopback connector

Other Parte

17-00811-02  MMJ serial cable
17-01516-00  Parallel cable (BC19M-10)
LA24R-KA Biack ribbon cartridge
LA24R-KC Color ribbon cartridge
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4.2 Contents of the Miscellaneous Kits

Table 4-2 through Table 4-7 show the contents of the six miscellaneous
kits that are part of the LA324 MultiPrinter van kit. The miscellaneous
kits contain major parts (gears, belts, and so on) not normally replaced in
the field, and minor parts (screws, plastic panel covers, and so on) that can
become leost or broken during normal CSE activity.

Table 4-2: LCD and Operator Panel Kit, 28-27881-01
Quantity Description or Area Used

Operator panel fascis cap
Dieplay base plate or lower cover

Digplay upper cover
Operator panel attachment machine screw, 4 x 8 mm
Access cover release or pushbutton tabs

N N s s

Table 4-3: Main Cover Kit, 20-27882-01
Quantity Description or Aree Used

Paper selection lever

Papar thickness lever

Rear paper guide

Megnet for defesting access cover interlock

Block-off cap for main cover
Main cover attachment mackine screw, 4 x 85 mm

[ B T R
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Table 4-4: Miscellaneous Kit, 29-27883-01
Quantity Description or Area Used

Ground strap for mechanical assambly
Twist-lock sensor cable tie

AC input assembly cover

Self-lock cable tie wrape

Vibration damping pad for the fan

Vibration damper for the mechanical assembly
Bushing for square tractor drive shaft

Main control board laich and bushing

RF choke for carriage and platen motor lead-in wires

b ped pd g s i QN s s

PSU power cable restrainer (clamp) with adheasive backing

Table 4-5: Mechanical Assembly Kit 1, 20-27884-01
Quantity Description or Area Used

Internal paper thicknese lever
nternal paper selection lever

Platen drive shaft pulley

Platen bearing brackst

Tractor drive gear

Platen belt drive pulley assembly

Tractor drive shaft intermediate drive gear

Platen drive belt tensioner roller

Printhead safety cover

Tractor drive shaft bushing

Platen pulley cover

b pd d b b b pd ek el R
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Table 4-6:

Mechanical Assembly Kit 2, 20-27885-01

Quantity

Description or Area Used

— d b fh pd el pd b b

—

Tractor drive gear coil epring

Ribbon drive wire tension spring
Beil bar spring

Platen eounter roller pressure spring
Thickness detent cam lever
Printhead cable hold-down plate
Smudge shield mounting plate

Front carriage mounting bushing
Vibration damper for carriage motor mount
Carriage motor mounting screw stud
Platen bearing

Table 4-7:

Hardware Kit, 29-27886-01

Quantity

Description or Area Used

[ %]

W W W W W W W W W W W W

E-ring 2.3 mm. Drive pulley

E-ring 3.2 mm. Internal selection lever mount

E-ring 4 mm. Ribbon drive shaft

c-ring 5 mm. Tractor drive shaft

E-ring 7 mro. Tractor stationary shaft

Screw 3.53 x 9.5 mm. PSU mounting screw

Machine screw 4 x 8 mm. Operator panel, and ac input mount
Serew 4 x 8 mm. PSU mounting screw

Machine screw 3 x 14 mm. Printhead attaching screw
Machine screw 3 x 6 mm. Smudge shield and carriage belt tensioner
Machine screw 6 x 10 mm. Bail solenoid

Machine screw 3 & 8 mm. Platen bearing bracket attachment
Machine screw 3 x 12 mm. Belt adjuster
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Table 4-7 (Cont.): Hardware Kit, 20-27886~01

Quentity Description or Area Used

Screw 2.9 x 9.5 mm. Carriage bilt clamp
Mechine ecrew 2.9 x 9.5 mm. Bail bar shaft attechment
Flathead machine screw S x 8 mm
Machine screw 2 x 8§ mm. Used in platen roller assembly
Maechine screw 3 x 4 mm. Carriage shaft bearing mounting
Machine ecrew 8 x 6 mm. Bail solencid mounting

Bail bar pivot lever

Nut machine 3 mm. Belt adjuster

Intarnal tsothed washer 32 mm. Platen motor mount
Interna) toothed waszher 5 mm

Intarnal toothed washer 6.4 mm

Washer 6.5 mm inside diameter. Tractor drive gesr
Washer (25/24 type). Platen belt drive pulley

W W W W W W = W W W W W @
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Appendix A
Technical Information and Tables

A.1 Serial and Parallel Connectors

Table A-1 and Table A-2 show the pin assignments, signal names, and
loopback connections of the LA324 MultiPrinter interface port connectors.
The loopback connections are made automatically when you install the
serial and parallel loopback connectors to run the Service test diagncatic.
The loopback connector part numbers are listed in Chapter 4.

Table A-1: Serial Connector

Pin Loopback Signal Signal
Number pin# Name Description
1 ] Dats terminal Asserted when the printer is in READY
ready (DTR) mode.
5 Send data (SD)  Control data transmitted to host computer.
4 Send commen (SC) The SC =zignal originates from the printaer.
3 Receivecommon The RC signal originates from the host
(RC) system.
5 2 Read data (RD)  Reccived print and control dats from host
computer.
6 1 Data set Recaived from the host.
ready (DSR)
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Tabie A-2: Parallel Connector

Pin Loopback Sigmal Sigoal Signal
Number pin ¢ Direction Name Description
1 11 To printer Strobe L When the sirnal is low,

the printer is reading a
data byte and is in the

busy state.

2 10 To printer Data bit 1 Signal bits 1-8 are the
data byte bits.

3 3 To printer Data bit 2

4 32 To printer Data bit 3

5 10 To printer Data bit 4

6 3 To printer Dats bit 5

7 32 To printer Data bit 6

8 10 To printer Data bit 7

9 3 To printer Data bit 8

10 2,5,8 From printer ACKNLG L The signal goes low to ac-

knowledge that the data
byte is received and the
printer is roady.

The signal is sent at power-
up or after an initializa-
tion sequence.
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A.2 Setup and Installation Menus

Refer to Chapter 1 for complete information about the LLA324 MultiPrinter
setup and installation menus. Table A-3 is extracted from Table 1-3 and
placed here for your convenience. Table A—4 is extracted from Table 1-4.

NOTE: The Emulation user setup information is not available for this
version of the LA324 MultiPrinter Service Guide.

Table A-3 lists all the features and the values of the features displayed by
the Digital (DEC) menu.

Table A-3: DEC User Setup Menu

Feature Values! Comment

Protocol DEC? Toggles selection between IBM X124 and DEC

Emulation protocol. The emulation protocol ie inactive in
the V1.1 to V2.0 range of firmware revision
numbers.

DEC Defaults Save Saves all selected values in nonvolatile memory.
Unsaved values are lost when the printer is
powered down.

Print Prints out the selected values.

Restore Cancels all selected values, replacing them with
saved values.

Recall Factory Automatically recalls and selects all the factory
values for both the user setup and installation
menus.

Unless you select Save, the selected values
disappear at power down.

Form Length 1

66 lines?

255 lines

1Press [Senct] to select the value ahown on the message display. An astariek (*) is displayed to
gesignabe the selected values. Make sure you save all selected values. See the DEC default
eature.

2Factory value. All factory values are selected by Recall Factory. Individual factory values
can be selected manually.
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Table A-3 (Cont.): DEC User Setup Menu

Feature Values! Comment
Form Width 18.6 inches?

8 inches
Auto LF on CR No suto LF®

Auto LF on CR

Auto CR an LF No auto CR?
Auto CR on LF

Density Draft?

Typestyle Internal®

Horiz. Pitch 10 CPI® CPI = characters per inch.

Vertical Pitch LPI « lines per inch.

GEEgEY 9

%

Autowrsp When truncated no wrapping is performed by the

printer, the host must provide carriage return
and line feed charmctere. Autowrspping can
conflict with carriage returns and line fesds ssnt
from the host.

i

1Preas [Seict] to sslect the value shown on the message display. An asterisk (*) is displayed to
:gmuthonheudulu-. Meke sure you save all selected valusa. See the DEC default
ture,

2Factory value. All factory values are selected by Recall Factory. Individual factory values
can be selected menually.
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. Table A-3 (Cont.): DEC User Setup Menu

Fenture

Values!

Comment

GO Caat

User Pref. Cost

Printer ID

Top Margin

US ASCII®
Britich

DEC Finnish
French

DEC Fr. Canade
German

I1SO ltalian

JIS Roman

DEC Nor/Dan
ISO Spanish
DEC Swedish
Norway/Danish
DEC Dutch

DEC Swise

DEC Purtuguese
JIS Katakans
DEC Spec. Greph
DEC Technical
DEC Supp

DEC 7hit Hebrew
DEC Hebrew Supp

Usser Preference

DEC Supplement?
ISO Supplement
Katakana

DEC Hebrew Supp
ISO Helrew Supp
cartridge

Level 2 Printer®
LA120 1D
LA210ID

ll

255

If a font cartridge is installed, the character sst
is displayed here. Ses the LAYSY MultiPrinter

% Reference Manuel for cherecter
set information.

If a font cartridge is installed, the character sst
is displayed here. Ses the LASS¢ MultiPrinser
Programmer’s Reference Manual for character
set information.

Printer responds to selection with selected ID.

Printing starts st the top margin.

Preas [Ssect] to select the value shown on the message display. An asterisk (*) is displayed to
designate the sslected valuea. Make sure you save all selected values. See the DEC default

feature.

2Factory value. All factory values are selected by Recall Factory. Individual factory values
can be selected manually.

Technical! Information and Tables A-§



ingtallation Setup Menu
Table A-4 lists all the features and the values displayed by the installation

setup menu.

Table A—4: Instaliation Setup Menu

Feature Valiues! Comment

Setup Language English? Lrziguage text thit appears on the display panel.
Francais
Deutach
Espanol
Italiano

Port Selection Serial Port?
Parullel Port

Buffer Control XON/XOFF? Select between DTR or control code methods of
DTR data flow control.

EOT disconnect No disc. on EOT?  If an end of transmission (EOT) character is
Dise. an EOT received, the printer drops the data terminal

ready (DTR) signal, which causes modema or
communications equipment to disconnect.

Baud Rate 4800° Must match configuration setting of the host
9600 system.
19200
200
300
600
1200
2400

Data bits/Parity 8-None? Must match configuration setting of the host
8-Even system.
8-Odd
7-Even
7-Odd
7-Mark
7-Space

Sheet Feeder Not installed? Paper jams result if this setting is incorrect.
Installed

Bail bar lift Lift OFF2 To reduce paper jamming when feeding lsbels,
Lift ON Lift the bail bar for perforations.

1Press Seiect| to select the value shown an the message display. An asterizk (°) is displaysd
to designate the selected values.

2Factory value. All factory values are selected by the DEC user setup menu Recall Factory
value. Individual factory values can be selected manually.

A6 LA324 MultiPrinter Service Guide




Table A-4 (Cont.): Instalistion Setup Menu
Feature Vealues! Comment

Error Beep One Beep?
Three Beepa
Continuous

ofr

Auto tear Auto Tear OFF? When salected, the fanfold psrforstion automat-
Auto Tear ON ically moves to the tear bar.

Tear adjustment 0 Used to precisely position the fanfold tear
+1 perforation to the tear bar.
+2
+3
+4
+5
-5
-4
-3
-2
-1

'Press |Seisct! to select the value shown on the message display. An asterisk (*) is displayed
to designate the selected values.

2Factary value. All factory values are selected by the DEC user setup menu Recall Factory
value. Individual factory values can be selected manually.
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A3 T&D Subtests

Table A-6 shows the running sequence and gives a short description of each
T&D subtest. The subtests are numbered 0-9, then A-R, and run in that
order. Use the diagrams in Section 1.2 to find the location of the various
processors, memories, and other electronic devices referred to in the list.

Table 2-5: Sequence and Description of T&D Subtests
Display Subtest
Sequence

Description

T&DO Verification of the DA (8031) processor and internal (0-7F) memory.

T&D1 Addressability and CRC checking of the 64K DA processor EPROM.

T&D2 0-84K DA processor external RAM test.

T&D3 64-128K DA processor external RAM tast.

T&D4 Verifies the operation of the NVM EEPROM.

T&DS The operator panel pushbuttons must be pushed in left-to-right sequence. An
arror occurs if any button is not pushed within a short timeout peried.

T&DS Reaident font EPROM CRC test.

T&D?7 Interactive tast to verify operstion of cover ipterlock switch. An error occurs
if cover switch does ot actuste within a shori timeout period.

T&DS RAM or ROM installed font cartridge test.

T&D9 Testing of the DA processor side of the dual-ported main control memory.

T&DA Tests the integrity of the connection between the UF and main control board.

T&DB Verification of the IF (8031) processor and internal (0-7F) memory. Similar
to TADO.

T&DC %d*dl;;uhhty and CRC checking of the I/ processor EPROM. Similar to

T&DD Verification of the 32K IF processor RAM.

T&DE Serial connector loopbeck test.

T&DF Parallel connector loopback test.

T&DG Tests the internal pathways betwsen the DA and DOE processors.

T&DH Verification of the DOE (803.) processar and internal (0-7F) memory. Similar
to T&DO.

T&DI ‘Aodmhﬂitymdmcm:hqd the 32K DOE processor EPROM. Sim:lar
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Tsblo A-5 (Cont.)' Sequence and Description of T&D Subtests

Dieplay

Sequence D.uipﬁon

T&DJ

T&DK

T&DL

T&DM
T&DN

T&DO
T&DP
T&DQ

Testing of the DOE side of the dual-parted main contral board memary.
Similar to T&DH.

Tests the operation of the three timer circuits that comprige the J354
integrated cirevit (IC), which is located on the main control board.

T&DL teste fanfold peper handling, printa the 132column tast pattern, and
allows you to verify and perform H-patiarn and first-line alignments.

You must enter the correct paper sise by selecting eithar the EUROPE? or
USA? prompt, or an ORUO error can oceur.

The 132-column printing test stremsss sach mechanical system of the printer.
This enablea you to quickly isolate and idantify & bed or marginal componant
or system. See Section 2.1.4 for additional information.

Manufacturing test not used.

T&DN tasts single-sheet paper handling and print quality. The
mmnndtbpnnw’.lhlityumdymndhndhdqhﬁut
paper are tested. To test the operation or the sensor, the

paper size information entered in the T&DL subtest. Bu&eumz.l.t
additiona] information.

Manufscturing test not used.
Manufacturing test not uscd.
Manufecturing test not used.
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A.4 Combined Error Code Tables ‘
Tuble A-6 is a duplicate of Table 2-2. For a full explanation see Chapter 2.

Table A-6: ORU Error Display

Error
Display  Couree of Action

ORUO Noneparific error; press [Senp] for more information. See Section 2.1.3.2.
ORU1 Replace/swap the main control board.

ORU2 Replace/swap the IF board.

ORU3 Failure of the DA EEPROM. Rsplace the main control board.

ORU4 Failure of the font EEPROM. Replace/awap the main contral board.
ORUS Replace/swap the operator panel.

ORUS Replace/swap the font cartridge.

ORU7 Failure of the DOE EEPROM. Replace/swap the main control board.
ORUS Failure of the I/F EEPROM. Replace/swap the IF board.
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A.4.1 Full Error K-Codes

Table A-7 gives the detailed report for each K-code. See Section 2.1.3.2 for
more information about how and when a K-code report is useful.

Table A-7: Full Error Report (K-Codes)

i od
g:ﬂ" Subtest Failure Identification and Information

Ko10 DA processor integrated circuit (IC)
K130 DA EPROM CRC

K210 DANVM 1

K310 DA NVM 2

K410 DA side of the dual-port memory

K550 Press [OustyPen] switch timeout test.
K551 Press [QuevPint] switch timeout test.
K552 Press switch timeout test.
K553 Prees switch timeout test.

K554 Prees [FF ] switch timeout test.

K555 Press [*] switch timecut test.

K556 Press ] switch timeout test.

K557 Presa [Sewp/Ext Sewp| switch timeout test.
K640 Internal font EPROM CRC

K700 Access cover is cloged.!

K701 Access cover is open.!

Interlock circuit errors are caused by misseated access cover, missing or damaged cover
magnet, or by 2 bad main control board.

The format of the K-code is:
K701

where:
K is the fized code identifier
7 is the test number
0 is the ORU number
1 is a subtest number
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Table A-7 (Cont): Full Error Report (K-Codes)

wﬂ Subtest Failure Identification and Information

K702 Access cover is always closed.!

K708 Access cover is always open.!

K860 Wrong type of font cartridge is installod.
Kas1 Font cartridge ic installed.

Kse" Font cartridge is not installed.

Ksg. Font cartridge test

K910 DA side of the dnal-part memory

KA20 I/F board is not rusponding to DA command.
KA21 Test timeout

KA22 Connection failure between I'F and IVA
KB20 1/F does not recognize DA command.
KB21 L/F test timeout

KB22 Answerback error

KB23 LF 8031 processor IC

KC20 LF does not recognize DA command.
KC21 I/F test timeout

KC22 Answerback communication error
KCss L'F EPROM CRC

KD20 I'F is not responding to command.
KD21 UF test timeout

Interlock circuit errors sre caused by missesated access cover, missing or damaged cover
magnet, or by a bad main control board.

The forraat of the K-code is:
K701

where:
K is the fizxed cods identifier
7 is the test number
0 is the ORU numbar
1 is a subtest number
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Table A-7 (Cont.): Full Error Report (K-Codes)

81'&"’“ Subtest Failure Identif cation and Information

KD22 “nswerback communication error
KD23 UF external RAM
KE20 IF does not recognize command.
KE21 Loopback test timeout
KE22 Answerback communication error
KE23 DTR/DSR loopback
KE24 Transmit/receive loopback
KE25 This subtest ie not used for the Service or Repair center diagnostioa.
KF20 LF does not recognise command.
KF21 Teat timeout
KF22 Answerback communication error
KF23 Loopback error, strobe busy
KF24 Parallal port pins 1, 4, and 7 loopback
KF25 Paralle] port pins 2, 5, and 8 loopback
KF26 Parallel port pins 8 and 6 loopback
KF27 This subtest is not used for the Service or Repair canter diagnostics.
KG10 DOE proccssor is not responding.
KG11 DA to DOE interconnection error
KH19 DOE procsszor
Ki70 DOE EPROM CRC
KJ10 DOE side of the dual-part memory
The format of the K-code is:
K701
whaere:

K is the fixed code identifier

7 is the test number

0 is the ORU number

1 is 8 subtest numbar

Technica! Information and Tables
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Table A-7 (Cont.): Full Error Report (K-Codes)

Displayed

Cm Subtest Failure Identification and Information

KK10 Timer IC, circuit 0

KK11 Timer IC circuit 1

KK12 Timer IC cireuit 2

KLOO Home-position wensor fault during & fanfold sheet lead. Accompanied by
incomplete fanfold paper load.?

KLo1 Fanfold sensor detects incarrect trailing edge.?

Ki02 Home-pogition sensor timing fault*

KLo03 Fanfold sensor does not detect trailing edge.®

KLo4 Frinthead thermal sensor minimum temperature error.
A combined sheet paper load, fanfold and single-sheet, also causes this error.

KLo5 Printhead thermal sensor reads maximum temperature.*

KMO00 Not used for Service or Repair conter disgnostic.

KM01 Not used for Service or Repair center diagnostic.

KM02 Not used for Service or Repair center disgnostic.

KMO03 Not used for Service or Repair center diagnostic.

KN0O Home-position sensor fsult during single-sheet loading.?

2The carriage home-position sensor circuit is malfunctioning or the carriage is binding. Check
for smooth carriage movement. Check for obstruction or damage to carriage hame position
sensor. Swap or replace the main control board first, then the mechanical assembly.

3The trailing edge of the paper is not detected or is misdetected. This error occurs if you
loac more then two pages of 132-column paper, if you load the wrong size paper, or if you set
the wrong paper length from the EUROPE? USA? menu. Check the mechanical assembly for
correct paper handling and the sensor assembly for damage or misseating. Swap or replace
the main control board first, then the mechanical assembly.

4Thermal sensor circuit error. Swap main control board, printhead cable, or printhead.

The format of the K-code is:
R701

where:
K is the fixed code identifier
7 is the test number
0 is the ORU number
1 is a subtest number
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Table A-7 (Cont.): Full Error Report (K-Codes)

Displayed
Cocre Subtest Failure Identification and Information

KNoO1 Single-sheet sensor detects incarrect trailing edge.? A combined sheet paper
load, fanfold and single-sheet, also causes this errar.

KN02 Home-position sensor fault, during single-sheet feeding.?
KNO3 Single-sheet sensor does not detect truiling edge.®

KNO04 Single-sheet sensor detects paper in paper path.?

KN00 Not used for the Service or Repair center diagnostica.
KO01 Not used for the Service or Repair center diagnostics.
K002 Not used for the Service or Repair center diagnostics.
KO03 Not used for the Service or Repair center disgnostics.
KP10 Not used for the Service or Repair center diagnostics.
KQ1l0 Not used for the Service or Repair center diagnostica.

2The carr'age home-position sensor circuit is malfunctioning or the carriage is binding. Check
for smooth carriage movement. Check for obstruction or damage to carriage home position
sensor. Swap or replace the main control board first, then the mechanical agsembly.

3The trailing edge of the paper is not detected or is misdetected. This error occurs if you
load more then two pages of 132-column paper, if you load the wrong size paper, or if you set
the wrony y-aper length from the EUROPE? USA? menu. Check the mechanical assembly for
correct paper handling and the sensor assembly for damage or misseating. Swap or replace
the main cc:irol board firat, then the mechanical assembly.

The format of the K-code is:
K701

where:
K is the fixed code identifier
7 is the test number
0 i1s the ORU number
1 is a subtest number
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A.5 Circult Board Physical Information
This section contains information about the circuit board jumpers, read
only memoaries (ROMs), and test points that is not generally used in the

field. All LA324 spares are factory configured. When a part on an FRU is
bad, replacing or swapping the FRU is the correct course of action.

The jumpers are used in the manufacturing process. If the jumpers are set
to a non-factory configuration, erratic, unspecified, or unexpected printer
operation can result or damage can occur.

ThB’ORM.OM locations and information are supplied in case you need to locate
a

A.5.1 Main Control Board

The factory configuration of the main control board is shown in Figure A-1
and discussed in the following list.

¢ The DO4 ROM contains the device output enable firmware.
¢ Pins 1-2 of BO3 are open or the jumper is out.

¢ Pins 1-2 of WO1 are shorted or the jumper is installed.

* Pins 1-2 of YO2 are shorted or the jumper is installed.

o The 5 and 38 Vdc power supply voltages are measured at the main
control board test points.

o The 7 Vdc voltage is crucial to the operation of the printer.
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Figure A-1: Main Control Board Factory Configuration
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A.5.2 |/F Board

The factory configuration of the I'F board is shown in Figure A-2 and
discussed in the following list.

The CO2 ROM contains the character generation firmware.
The CO3 ROM contains the device adapter firmware.

The EO3 ROM contains the L/F firmware.

Pins 1-2 of BO3B are open or jumper is out.

Pins 1-2 of WO1 are shorted or the jumper is installed.
Pins 1-2 of YO2 are shorted or the jumper is installed.

Figure A-2: I/F Board Factory Configuration
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Appendix B
General Specifications

This appendix lists the basic operating specifications for the LA324

MultiPrinter.

Table B-1: Specifications

Printing Technology
Print method Dot matrix
Printing technique Bidirectional
Unidirectional, left to right
Forward and reverse paper motion
Printhead 24-pin dot matrix
Dot size .2 mm (0.0085 in.) diameter
Dot spacing 180 dota per inch
Buffer control XON/XOFF protocol
DTR high and low signal voltages
Text printing speed Draft = 300 characters par second
Letter = 100 characters per second
Horizontal slew rate = 30 inches per second
Vertical slew rate = 5 inches per secand
Print density Draft = 9 x 24 dots per character
(standard cell matriz) Letter = 30 x 24 dots per character
Print density Draft = 12 x 30 dots per character
{full cell matriz) Letter = 36 x 23 dots per character
Data interface Seria] = 6-pin modular DECconnect type connector

Parallel = 36-pin Amphenol type connector

General Specifications
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Table B-1 (Cont.): Specifications
Charscter Specifications

Character sste DEC mode:

ASCII

DEC Supplemental

DEC Technical

ISO 8-bit Supplemental

DEC Special Graphics

14 Nationa] Replacement Character (NRC) cets
Calor mode Sixel graphics (DEC mode:)

White (no printing)

Yellow

Magenta

Cyan

Red

Gresn

Blue

Black

Character attributea DEC mode:
Bold
Color text
Underline
Douhle underline
Slant
Ovurline
Strike-through
Subascript
Superecript
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Table B-1 (Cont.): Specifications

Paper

Manusl feed
single-cheot paper

Manual feed
multiple-part forms

Tructor fesd

single-part paper
Muitiple-part forma

Multiple-part forme

Width: 102 mm (4 in) to 482 mm (17 in!)
Length: 64 mm (2.5 in) %o 433 mm (17 in)
Weight: 60 g/ m? to 80 g/ m® basis weight (16 Ib to 24 Ib)

Width: 102 mm (4 in) to 432 mm (17 in)
Length: 64 mm (2.5 in) to 432 mm (17 in)
Thickness: .5 oo maximum (.020 in)

Width: 108 mm (4.25 in) to 408 mm (16 in) including perforations
56 g/ m? to 50 g/ m? basis weight (15 Ib to 34 Ib)

Siz parta (1 original and 5 copies) with carbon

First aheet: 60 m'to'ls'im’hi-'d‘ht(lﬂbtozob)
Copies: 45 g/ m® to 56 g/ m* baxis weight (12 b to 15 Ib)
Tota)l thickness: .5 mm (.020 in) maximum

Six parta (1 original and 5 copiss) without carben
Mlﬁutundeopi-: 84 g/ m? to 58 ¢/ m? basgis weight (14.6 Ib
to 15 Ib)

Last sheet: 49 g/ m? to 56 g/ m? basis waight (18 Ib to 15 Ib)
Tota] thicknsss: .5 mm (.020 in) maximum

Total thickness of .3 mm (.012 in) mazimum

NOTE: Continuous paper/forma/labels shall have hole spacing of
18 mm (0.50 in) 2 mm (+/- 0.01) in nonaccumulative over 51 mm
{2.@ in) with a hole diameter of 3.8 mm (0.18 in) to 4 mm (0.18)
in

1For 16 Ib and lighter papar, the maximum width reduces to 304 mm (12 in).
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Table B8-1 (Cont.): Specifications
Ribboz Cartridges

Black ribbon - Disposable cartridge capahle of printing up to five million
characters.

Color ribbor Disposable cartridge composed of four color bends: yellow,

magents, cyan, and black. Each band can print up to 400 K
characters.

Physical

Dimensions Height: 170 mm (6.7 in)
Depth: 310 mm (12.2 in)
Width: 615 mm (24.2 in)

Installed weight 14.5 kg (32.71b)
Power
Power requirementa 120/240 Vac, 50/60 Hz
Power consumption 170 W maxiraum
Power receptacle Nonswitched, 3-prong, grounded
Environm ontal Requirements
Operating temperature  10°C to 40°C (50°F to 104°F)
Operating humidity 10% to 80% relative humidity
Acoustic noise Lesa than 55 dBA
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