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FCC Compliance Statement
For American Users

This equipment has been tested and found to comply with limits for a Class B digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference in a residential installation. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with the instructions,
may cause harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. If this equipment does cause harmful
interference to radio or television reception, which can be determined by turning the equipment off

and on, the user is encouraged to try to correct the interference by one or more of the following
measures:

o Reorient or relocate the receiving antenna.
o Increase the separation between the equipment and the receiver.

« Connect the equipment to an outlet on a circuit different from that to which the receiver is
connected.

o Consult the dealer or an experienced radio/TV technician for help.

CAUTION: The connection of a nonshielded equipment interface cable to this equipment
will invalidate the FCC Certification of this device and may cause interference levels that
exceed the limits established by the FCC for this equipment. It is the responsibility of the
user to obtain and use a shielded equipment interface cable with this device. If this

equipment has more than one interface connector, do not leave cables connected to unused
interfaces.

Changes or modifications not expressly approved by Epson America, Inc., could void the user's
authority to operate this equipment.

For Canadian Users

This digital apparatus does not exceed the Class B limits for radio noise emissions from digital
apparatus as set out in the radio interference regulations of the Canadian Department of
Communications.

Le present appareil numérique n'émet pas de bruits radioélectrique dépassant les limites

applicables aux appareils numériques de Classe B prescrites dans le reglement sur le brouillage
radioélectriques édicté par le Ministére des Communications du Canada.
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Important Notice
Disclaimer of Warranty

Epson America makes no representations or warranties, either express or implied, by or with
respect to anything in this manual, and shall not be liable for any implied warranties of
merchantability and fitness for a particular purpose or for any indirect, special, or consequential
damages. Some states do not allow exclusion of incidental or consequential damages, of this
exclusion may not apply to you.

Copyright Notice

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or
transmitted in any form or by any means, electronic, mechanical, photocopying, recording, or
otherwise, without the prior written permission of Epson America, Inc. No patent liability is
assumed with respect to use of the information contained herein. While every precaution has been
taken in the preparation of this publication, Epson America assumes no responsibility for errors or
omissions. Neither is any liability assumed for damages resulting from the use of the information
contained herein. Further, this publication and the features described herein are subject to change
without notice.

Trademarks

Epson and ESC/P are registered trademarks of Seiko Epson Corporation.
ActionPrinter is a trademark of Epson America, Inc.

General Notice: Other product names are used herein for identitication purposes only and may be
trademarks of their respective companies.

Copyright © 1991 by Epson America, Inc.
Torrance, CA 90509
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General Description 1

Features

The Epson® LQ-200/ActionPrinter™ 3000 (AP3000) is a small, light-weight, low-
cost printer similar to the LQ-500. The printer's main features are:

Epson ESC/P® code printing, implemented as a standard feature
These printing speeds: 192 cps (draft, 12 cpi)

160 cps (draft, 10 cpi)

64 cps (letter quality, 12 cpi)

53 cps (letter quality, 10 cpi)
Clear, easy-to-read printing with standard Epson fonts

Seven built-in letter quality (LQ) fonts (Roman, Sans Serif, Courier, Prestige,
Script, OCR-B, and Orator)

Direct built-in font selection using control panel buttons

Automatic loading for single sheet paper

Two paper slots (rear and bottom)

Easy handling of single sheet paper with the optional cut sheet feeder (CSF)

Standard Epson 8-bit parallel interface.
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General Description

Table I-I lists the optional units available for the printer and Figure |-l shows the

printer.

1-2

Table 1-1. Optional Units

Model

Description

7341

Cut sheet feeder (CSF)

Figure 1-1. LQ-200/AP300
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General Description

Specifications

This section provides the specifications for the LQ-200/AP3000.

Hardware Specifications
Printing Method Serial, impact, dot matrix

Pin Configuration 24 wires; 12 x 2 staggered, diameter 0.008 inches (0.2 mm)

Wires 1 Wires 2
1

)
i
]
11

1
|
il
S
P 2 1_/180
1/90" i { # -
|
e J
b
Iy Y
b 1‘4
e
ol
[
)
T
: bl
[ )
| 1
| i
21@ | | io.me
IR em— -
| 22 T"
23? !
]
]
E | ?24
[
[
1/60" | 1 1 1/60"

Figure 1-2. Pin Configuration

Feeding Methods Friction feed, tractor feed
Line Spacing 1/6 inch or programmable in units of 1/180 inch
Paper Insertion From rear or bottom

Paper Feed Speed 100 ms/line at 1/6-inch line feed
2.2 inches per second, continuous feed

Paper Specifications See Tables 1-2, 1-3, and 1-4.
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General Description

1-4

Table 1-2. Specifications for Single Sheet Paper
Width 7.15 to 10.1 inches (182 to 2567 mm)
Length 7.15 to 14.3 inches (182 to 364 mm)
Thickness 0.0025 to 0.004 inches (0.065 to 0.1 mm)
Weight 14 t0 22 Ib (52 to 82 g/m?)
Quality Standard paper
Copies Not available

Table 1-3. Specifications for Continuous Paper
Width 4.0 to 10.0 inches (101 to 254 mm)
Copies Three sheets maximum (one original and two copies)
Quality Standard paper

Total Thickness

0.0025 to 0.01 inches (0.065 to 0.25 mm)

Weight One sheet: 1410 22 Ib (52 to 82 g/m?)
Two sheets: 11 to 15 Ib (40 to 58 g/m?) x 2
Three sheets: 11 to 15 Ib (40 to 58 g/m?) x 3
Table 1-4. Specifications for Labels
Label Size 2.5 to 0.93 inches minimum (63.5 to 254 mm)

Width of Continuous
Backing Paper

4.00 to 10.0 inches (101 to 254 mm)

Thickness Backing paper:
0.0028 to 0.0035 inches (0.07 to 0.09 mm)
Total thickness:
0.0063 to 0.0075 inches (0.16 to 0.19 mm)
Weight 18 |b (68 g/m?) maximum
Quality Standard paper

LQ-200/AP3000



General Description

Printable Area

182-257mm, 7.2-10.1"

*) | Printable area _|N] %)

A
8.5mm
0.33"
or more

o

’ABC XYZ

182mm
to

36494mm
7'2’1
to -

14.3"

® ~ T O =+ 3 =

D ® -~ o

ABC XyYZ

A
13mm
051"

or more

Figure 1-3. Printable Area for Single Sheet Paper

Notes:

1) 0.12 inches (3 mm) or more using 7.2 to 9.0 inch (182 to 229 mm) wide paper. 1.08 inches
(27 mm) or more using 10.1 inch (257 mm) wide paper.

The lowest print position (0.54 inches or 13.5 mm) is only for reference.

Printing is possible approximately 1.48 inches (37 mm) from the bottom edge of the paper when
you press the AUTO LOAD button to load a single sheet.

Paper feeding accuracy is not assured within 0.88 inches (22 mm) from the top edge of the
paper and 1.20 inches (30 mm) from the bottom edge of the paper.
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General Description

4.0"-10.0", 10imm -~ 254mm
* | Printable area | *2)
| |

(o] (o]

O (o]

o] (e}

Printable [e) e}

area o fe)

o (@]

@] o]

e} ABC XYZ [»]

(o] o]

9mm 0.35", o o
or more o o

| o o

omos | o :

(o] (o]

o} ABC XYz o]

[} o]

(] o]

Printable e} e}

area o) o

o] o]

(o] (o]

o] o

Figure 1-4. Printable Area for Continuous Paper

Notes:

*1) 052 inches (13 mm) or more using 4.0 to 9.5 inch (101 to 242 mm) wide paper.
1.04 inches (26 mm) or more using 10.0 inch (254 mm) wide paper.

*2)  0.52 inches (13 mm) or more using 4.0 to 9.5 inch (101 to 242 mm) wide paper.
1.04 inches (26 mm) or more using 10.0 inch (254 mm) wide paper.
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General Description

Ink Ribbon
Type Black ribbon cartridge #7753
Film ribbon cartridge #7768
Color Black
Life 2 million characters at 48 dots/character
(black ribbon)
0.2 million characters using LQ characters
(film ribbon)
Dimensions  11.72 inches (width) x 1.36 inches (height)
of Ribbon x 2.88 inches (depth)
Cartridge (293 mm x34 mm x72 mm)
Reliability
Mean Cycles
Between
Failure
(MCBF) 3 million lines (excluding printhead)
Mean Time
Between
Failure
(MTBF) 40000 power-on hours POH) at 25% duty
Printhead Life 200 million strokes (black ribbon)

100 million strokes (film ribbon)
Safety Approvals

Safety
standards uL478

Radio

Frequency

Interference

(RFI) FCC class B

LQ-200/AP3000 1-7



General Description

Electrical Specifications

Power
Conditions

Frequency
Range

Current
Rating

Power

120 VAC £ 10%

49.5 to 50.5 Hz (50 Hz model)
59.5 to 60.5 Hz (60 Hz model)

18 A

Approximately 38 W (during self test in draft

Consumption mode at 10 cpi)

Insulation
Resistance

Dielectric
Strength

Environmental Conditions

10 megohms minimum between AC line and
chassis

1250 VAC (rms), 1 minute
between AC line and chassis

Temperature 41° to 95°F (50 to 35°C), operating

Humidity
Resistance
to Shock

Resistance
to Vibration

Physical Specifications
Weight

Dimensions

1-8

—~22° to 140°F (-30° to 60°C), in shipping
container

10 to 80 % RH, operating
5 to 85 % RH, storage

1 G, within 1 ms, operating
2 G, within 1 ms, storage

0.25 G, 55 Hz maximum, operating
0.50 G, 55 Hz maximum, storage

Approximately 14.1 Ib (6.4 kg)

15.6 inches (width) x 12.8 inches (depth)
x 5.6 inches (height)

(390 mm x 320 ‘mm x 139 mm)
excluding knob and paper guide

LQ-200/AP3000



General Description

Firmware Specifications (ESC/P)
Control Codes ESC/P level ESC/P 84 (Epson Standard Code for Printers)

Printing Direction Bidirectional (text)
Bidirectional (bit image) when DIP switch 2-5 is on
Unidirectional (bit image) when DIP switch 2-5 is off

Input Data Buffer 8KB when DIP switch 2-4 is on
1KB when DIP switch 2-4 is off
(When DIP switch 2-4 is on, you cannot define user-defined
characters.)

Character Code 8 bits
Character Sets 96-character ASCII character set
14 international character sets
Legal character set
PC (character tables for the Personal Computer) 437, 850,
860,863,865

Built-In Fonts See Table 1-5.

Table 1-5. Built-h Fonts

Epson Built-In Font Family Number 10 cpi | 12 cpi 15 cpi Proportional
Draft — o o o] 1
Roman 0 o o] 2 0

Sans Serif 1 0 o o o
Courier 2 v} o o o
Prestige 3 o o *2 0
Script 4 o o *2 0
OCR-B , 5 0 0 *2 0
Orator 7 0 0 *2 0

Noteg:

« o0 =resident, ‘| = proportional LQ font specified using ESC k, *2 = 15 cpi Courier

« OCR-B and Orator are basically 10 cpi fonts. However, you can select the typestyle and pitch for
these fonts.

« You cannot select 15 cpi and condensed printing at the same time.

LQ-200/AP3000 19



General Description

Printing Modes You can select and mix any of the following printing modes,
except you cannot select 15 cpi and condensed printing at the
same time.

« Draft or letter quality printing
« Character pitch (10 cpi, 12 cpi, 15 cpi, or proportional
printing)

Condensed

Double-width

Double-height

Emphasized

Double-strike

Italic

Underlined

Double-underlined

Overscore

Strike-through

Outline

Shadow

Printing Speed See Table 1-6.
Printing Columns  See Table 1-6.
Character Matrix  See Table 1-7.
Character Size See Table 1-7.
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General Description

Table 1-6. Printing Modes

Con- Empha-| Double- Printable | Character Printing
Pitch densed | sized Width Columns | Pitch (cpl) | Speed (cps)
Draft LQ
10 cpi 0 0 0 80 10 160 53.3
0 0 1 40 5 80 26.65
0 1 0 80 10 80 53.3
0 1 1 40 5 40 26.65
1 X 0 137 171 137 913
1 X 1 58 8.5 68.5 45.65
12 cpi 0 0 0 96 12 192 64
0 0 1 48 6 96 32
0 1 0 96 12 96 64
0 1 1 48 6 48 32
1 X 0 160 20 160 106.7
1 X 1 80 10 80 53.35
15 cpi 0 0 0 120 15 240 80
0 0 1 120 15 120 40
0 1 0 60 75 120 80
0 1 1 60 75 60 40
1 X X Cannot be
condensed.
Propor- | O X 0 max | 68 8.6 — 46
tional min | 160 20 — 106.7
0 X 1 max| 34 4.3 -— 23
min | 80 10 — 53.35
1 X 0 max | 137 17.1 — 91.3
min | 320 40 — 213.3
1 X 1 max | 68 8.6 — 45.65
min | 160 20 — 106.65
Propor- | 0 X 0 max | 102 12.8 — 68.7
tional min | 240 30 —_ 160
super/ 0 X 1 max | 51 6.4 — 34.35
subscript min | 120 15 — 80
1 X 0 max | 204 257 — 137.3
min | 480 60 — 320
1 X 1 max | 102 12.8 — 68.65
min | 240 30 — 160
Notes:

« Max is the value appropriate for the maximum width character.
o Min is the value appropriate for the minimum width character.

— means that the printer automatically selects LQ mode when you select proportional pitch.
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General Description

Table 1-7. Character Matrix and Character Size

Character Size

Printing Mode Face Matrix HDD | H x V (mm) Unit ESC sp-
Draft, 10 cpi 9 x 22 120 1.9 x 3.1 120
Draft, 12 cpi 9 x 22 120 1.9 x 3.1 120
Draft, 15 cpi 7 x 16 120 10 x 23 120
Draft, 10 cpi, condensed — 240 — 120
Draft, 12 cpi, condensed - 240 — 120
LQ, 10 cpi 31 x 22 360 22 x 3.1 180
LQ, 12 cpi 27 x 22 360 1.9 x 3.1 180
LQ, 15 cpi 22 x 16 360 1.0 x 23 180
LQ, 10 cpi, condensed — 360 — 180
LQ, 12 ¢pi, condensed — 360 — 180
LQ, proportional max 37 x 22 | 360 2.6 x 3.1 180
min 18 x 22 360 1.0 x 3.1 180
LQ, proportional, — 360 — 180
condensed —_ 360 — 180
LQ, proportional, max 28 x 16 | 360 18 x 23 180
super/subscript min 12 x 16 360 07 x23 180
LQ, proportional, — 360 — 180
super/subscript, — 360 — 180
condensed
Notes:

HDD is the horizontal dot density in dots per inch.

The face matrix and character size indicate the size of the maximum character.
depends on the paper, the ribbon, and other variables.

This value

Unit ESC SP indicates the minimum length to be added to the right of the character specified using
ESC SP. You can also send Unit Esc SP followed by the character string CHR$ (&h20).

— indicates that printer firmware reshapes the character matrix. Character width is half of the

noncondensed character width.

1-12
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General Description

(Normal character)

1 1
2 Ascender area 2 Ascender area
3 3
4 L R 4 L R
5 € | 5 1€ |
6 6
2 |F G 7 |F G
g |T A 8 T ik
10 |S 10 |S
11 | P S 11 | P S
12 1A P 12 | A P
13 |{cC A 13 | ¢ A
14 | g C 14 g Cc
15 15
17 (a2) 17 (a2)
18 18
19 19
20 20
21 21
§§ Descender area gg Descender area
24 24
L Face width {(a1) ’ L Face width (a1) J
[ 9 dots 7 | 29 dots |
Character width (CW) {Normal Q, excluding 15 pitch)
* 15 dots
' . (15 pitch and condensed LQ)
12 dots, 10 cpi, 120 dpi Character width (CW)
15 dots, 12 cpi, 180 dpi
16 dots, 15 cpi, 240 dpi ) )
14 dots, condensed, 10 cpi, 240 dpi 36 dots, 10 cpi, 360 dpi
12 dots, condensed, 12 cpi, 240 dpi 30 dots, 12 cpi, 360 dpi
24 dots, 15 cpi, 360 dpi
21 dots, condensed, 10 cpi, 360 dpi
18 dots, condensed, 12 cpi, 360 dpi
* The printer firmware makes 15 dots from 29 dots.
(Subscript character) (Subscript character)
i yi
9 rAxd 1 A A
10 | L R 2 L R
}; E | 2 E !
13 F G 5 F G
1l H 6 | T H
15 T 7 T
16 | S 8|S
17 P S 9 P S
18 | A P 10 [ A P
19 | ¢ A ttlc A
20 | ¢ c 12 1g c
21 13
22 E 14 E
23 15
24 16
s VY.

Figure 1-5. Character Matrix
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General Description

Parallel Interface

This section provides the specifications for the standard parallel interface.

Data Format 8-bit parallel
Synchronization -STROBE signal

Handshaking

BUSY and -ACKNLG signal

Signal Level TTL compatible
Adaptable
Connector 57-30360 (Amphenol) or equivalent

Data Transmission
Timing See Figure 1-6.

BUSY d

ACKNLG \

DATA | |
STROBE ]

0.5us ’ O.5ysl0.5us
min. | min. I min.

Figure 1-6. Data Transmission Timing

1-14

5us

Sus

typ.

typ.
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General Description

Table 1-8 shows the connector pin assignments and signal functions of the 8-bit
parallel interface.

Table 1-8. Connector Pin Assignments and Signal Functions

Pin No. | Signal Name Return Pin No. DIR Description

1 -STROBE 19 in Strobe pulse to read the input data.
Pulse width must be more than 0.5 us.
Input data is latched after the falling
edge of this signal.

2 DATA 1 20 in Parallel input data to the printer.

3 DATA 2 21 In HIGH ievel means 1.

4 DATA 3 22 In LOW level means 0.

5 DATA 4 23 in

6 DATA 5 24 In

7 DATA 6 25 In

8 DATA 7 26 In

9 DATA 8 27 In

10 —-ACKNLG 28 Out This pulse indicates data has been
received and the printer is ready 1o
accept more data. Pulse width is
approximately 11 us.

11 BUSY 29 Out HIGH indicates the printer cannot
accept more data.

12 PE 30 Out HIGH indicates paper-out. This signal
is effective only when the ~-ERROR
signal is LOW.

13 SLCT — Out Output is always HIGH. (Pulied up to
+5 V through 3.3K-ohm register.)

14 -AUTOFEED — In if this signal is LOW when the printer is

XT initialized, the printer automatically
performs a line feed when it receives a
CR code (auto LF).

15 — — — Not used.

16 GND — — Ground for twisted pair.

17 Chassis GND | — — Ground for chassis.

18 — — — Not used.

1910 30 | GND — — Ground for twisted pair.

LQ-200/AP3000
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General Description

Table 1-9. Connector Pin Assignments and Signal Functions (cont.)

Pin No. | Signal Name Return Pin No. DIR Description

31 -INIT 16 In Pulse (width: 50 us minimum, active
LOW) input for printer initialization.

32 -ERROR Out LOW indicates that an error has
occurred.

33 GND — — Ground for twisted pair.

34 — — — Not used.

35 — — Out Always HIGH. (Pulled upto +5V
through a 3.3K-ohm register.)

36 -SLCT-IN — In If this signal is LOW when the printer is
initialized, DC1/DC3 control is
disabled.

Notes:

+ DIR refers to the direction of signal flow as viewed from the printer.

¢ Return Pin No. denotes a twisted pair return line.

¢ The cable must be shielded to prevent noise.

s All interface conditions are based on TTL levels. The rise and fall times of all signals must be less
than 0.2 ,us.

¢ You can set the -AUTO FEED-XT signal to LOW using DIP switch 2-4.

* You can set the -SLCT-IN signal to LOW using jumper 6.

* By setting the DATA 1 through 8 pins to the -STROBE signal, you can perform printing tests,
including interface circuit tests, without using external equipment.

* Minus signs are used in front of signal names indicate active LOW signals.
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General Description

Table 1-9 shows the handshaking (DC1/DC3) protocol.

Table 1-9. Handshaking (DC1/DC3) Protocol

On Line/
Off Line | "SLCT-IN | DC1/DC3 | "ERROR | BUSY “"ACKNLG Data Entry
Oft line | HIGH/ DC1/DC3 |LOW HIGH No pulse Disabled
LOW
On line | HIGH DC1 HIGH LOW/HIGH | Pulse output Enabled
(during after entry (normal
data entry) process)
DC3 HIGH LOW/HIGH | Pulse output Enabled
(during after entry (Waits for DC1.
data entry) See note 2.)
On line LOW DC1 HIGH LOW/HIGH | Pulse output Enabled
(during after entry (normal
data entry) process)
DC3 HIGH LOW/HIGH | Pulse output Enabled
(during after entry (normal
data entry) process)
Notes:

1. Table 1-9 assumes that no *ERROR status exists other than that due to off line mode.

2. When the printer receives a DC3 code, it ignores input data. When the printer receives a DC1
code, data transmission continues.

3. The DC1 and DC3 codes are enabled only when the SLCT-IN signal (pin number 36) is HIGH and
the printer is initialized.

4. If the SLCT-IN signal is LOW when the printer is initialized, DC1/DC3 handshaking is invalidated
and the printer ignores the DC1/DC3 control codes.

5. If the SLCT-IN signal is HIGH when the printer is initialized, the printer starts from the selected
(DC1) state.

6. Minus signs are used in this table to indicate active LOW signals.
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DIP Switches and Jumpers

This section describes the functions of the DIP switches and jumpers.

DIP Switches

The LQ-200/AP3000 has two sets of DIP switches underneath the cartridge slot cover.
Tables 1-10 through 1-15 describe the functions of these DIP switches. The printer reads

the DIP switch settings only at power on or after receiving the -INIT signal.

Table 1-10. Dip Switch Set 1

Number Description On of
1 Italics: intemational set selection See Table 1-12
2 Graphics: character table selection
3
4 Font selection See Table 1-13
5
6
7 Table Selection Graphics ltalics
8 Cut sheet feeder (CSF) mode On Off
Table 1-11. Dip Switch Set 2
Number Description On off
1 Page length selection See Table 1-14
2
3 Auto line feed On Off
4 Input data buffer* 8K 1KB
5 Print direction for graphics™ Bidirectional Unidirectional
6 One-inch skip-over-perforation On off
7 Character pitch selection See Table 1-15
8
Notes:

. 1. When DIP switch 2-4 is on, you cannot create user defined characters.

« 2. When DIP switch 2-5 is on, you can select bidirectional graphics printing using ESC UO.

1-18
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General Description

Table 1-12. International Character Set and Character Table Selection

11 1-2 1-3 Country Character Table

On | On On United States PC 437 (United States)
On | On off France PC 850 (multilingual)

On | Off On Germany PC 860 (Portugal)

On Off Off United Kingdom PC 863 (Canada-French)
Off | On On Denmark 1 PC 865 (Norway)

Off | On Off Sweden PC 437 (United States)
off | Off On Italy PC 437 (United States)
Off | Off Off Spain 1 PC 437 (United States)
Defauit United States PC 437

Table 1-13. Font Selection

1-4 | 1-5 1-6 Font

Off | Off Off Courier

On Off Off Roman

Off On Off Sans Serif

On | On Off Prestige

offt | Off On Script

On Oft On OCR-B

Off On On Orator

On On On Draft
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General Description

Table 1-14. Page Length Selection

2-1 2-2 Page Length CSF Page Length
off | Off 11 inches 61 lines (A4)
On | Off 12 inches 65 lines (letter)
Off | On 8.5 inches 61 lines (A4)
On | On 70/6 inches 65 lines (letter)
Default 11 inches CSF page length 61 lines
Table 1-15. Character Pitch Selection
2-7 | 2-8 Character Pitch
off | Off 10 cpi
On | Off 12 cpi
Off | On 17 cpi
On | On 20 cpi
Jumpers

Jumper 6, located underneath the cartridge slot cover, is user selectable. If you
connect jumper 6, the -SLCT-IN signal is LOW and the printer ignores the
DC1/DC3 control codes.
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General Description

Operating Instructions

This section explains how to use SelecType, the self test, the demonstration, the
hexadecimal dump, and other functions.

SelecType

The SelecType function allows you to easily choose any of the seven built-in LQ
fonts when the printer is on line and not printing. To select a font, you press the
FORM FEED button until the two SelecType indicator lights match the desired
font.

Self Test

To run the self test in draft mode, turn on the printer while pressing the LINE
FEED button. To run the self test in letter quality (LQ) mode, turn on the printer
while pressing the FORM FEED button.

To stop or start the self test, press the ON LINE button. To end the self test, press
the ON LINE button and then turn off the printer.

The first line of the self test shows the firmware revision number. Next the self
test prints the current DIP switch settings.

XXXXX
Country SWi-1 1-2 1-3 Page length SW2-1 2-2
usa on on on 1" off off
France on on off 12" on off
Germany on  off on 8.5" off on
U.K. on off off 70/6" on on
Denmark off on on Auto LF SW2-3
Sweden off on off Invalid off
Italy off off on valid on
Spain off off off Receive buffer  SW2-4
Fonit SWi-4 1-5 1-6 1kbytes off
Courier off off off 8kopytes on
Roman on off off ~+-aphics print SW2-5
Sans Serif off on oF ' of f
~tige on or on

SW2-6

Figure 1-7. Self Test
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Demonstration

To start the demonstration, turn on the printer while holding down the LINE
FEED and ON LINE buttons.

THE EPSON® LQ-200
The Epson LQ 200 is the affordable, versatile, narrow carriage 24-
pin dot matrix printer for home and small business conbining
excellent high resolution printing, convenient paper handling, and
a new standard for econonical printing.

LOOK AT WHAT THE LQ-200 CAN DO FOR YOU!

s Qutstanding 24-pin print quality ®m Sharpl80 x 360 DPl graphics.
W 192 cps draft print sP +ional cut sheet feeder

T7 T0O print imited . -

Figure 1-8. Demonstration
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Hexadecimal Dump Function

You use the hexadecimal dump function to check the data the printer is receiving
from the host. To turn on hexadecimal dump mode, turn on the printer while
holding down the LINE FEED and FORM FEED buttons. In hexadecimal dump
mode, the printer prints the hexadecimal representation of the input data and the
corresponding ASCII characters. If input data is a control code instead of a
character code, the printer prints a period (.) in the ASCII column.

Data Dump Mode

1B 40 1B 36 18 74 01 1B 52 00 1B 32 1B 6B 0l LB .@.6.t..R..2.k..
21 00 1B 78 01 1B 43 46 1B 6B 01 1B 21 01 1B 78 Loox..CF.k..l..x
01 1B 33 11 0A 1B 24 24 00 1B 24 24 00 43 48 41 ..3...8%. .88.CHA
50 54 45 52 1B 24 4C 00 31 1B 33 1E OA 1B 24 24 PTER.$L.1.3...8$8%
00 1B 24 24 00 47 45 4E 45 52 41 4C 1B 24 4C 00 . .38 .GENERAL . $L .

44 45 53 43 52 49 50 54 49 4F 4E 1B 33 3C OA 1B DESCRIPTION.3< ..
24 24 00 1B 24 24 00 31 2E 31 1B 24 38 00 46 45 $$..9$.1.1.$8.FE
41 54 55 52 45 53 1B 33 1E OA 1B 24 24 00 1B 24 ATURES.3...8$%..%
24 00 31 2E 32 1B 24 38 00 53 50 45 43 49 46 49 $.1.2.$B.SPECIFI
43 41 54 49 4F 4E 53 0A 1B 24 24 00 1B 24 24 00 CATIONS. .$$..3$.
1B 24 29 00 1B 24 2E 00 1B 24 33 00 1B 24 38 00 .$)..%...$3..88.
31 2E 32 2€ 31 1B 24 56 00 48 61 72 64 77 61 72 1.2.1.8V.Hardwar
65 1B 24 83 00 53 70 65 63 69 66 69 63 61 74 69 e.$..Specificati
6F 6E 73 OA 1B 24 24 00 18 24 24 00 1B 24 29 00 ons..$$..$%..%).

18 24 2E 00 18 24 33 00 1B 24 38 00 31 2E 32 2E .$...$3..$8.1.2.
32 1B 24 56 00 46 69 72 &D 77 61 72 65 1B 24 83 2.$V.Firmware.$.
00 53 70 65 63 69 66 69 63 61 74 69 6F 6E 73 1B .Specifications.

24 CE 00 28 45 53 43 2F 50 29 0OA 1B 24 24 00 18 $N.(ESC/P)..$%..
24 24 00 31 2E 33 1B 24 38 00 49 4E 54 45 52 46 $3$.1.3.%$8.INTERF
4] 43 45 1B 24 6AR 00 4F 56 45 52 56 49 45 57 OA ACE.$J.0OVERVIEW.

] 24 24 00 18 24 24 00 1B 7" T 1B 24 2E 00O .$$..8%..8)..8%..
"4 33 00 1B 24 38 00O ‘B 24 56 .$3..$8.1.3.1.8V
172 61 6C 60 S5E 74 .Parallel.$..Int

i D 1B erface..$%..%$3%..
31 $)..%...$3..%8.1
‘ .3.2.%V_Model.$t
.8143.3%. .Serial.
* Interface. ©

Figure 1-9. Hexadecimal Dump
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General Description

Bit Image Printing

The LQ-200/AP3000 has four standard print densities. They are listed below in
dots per inch (dpi), including half dots.

120 dpi at triple speed

180 dpi at double speed

240 dpi at one and a half speed
360 dpi at normal speed

Tables 1-16 and 1-17 show how the firmware handles the print densities.

Table 1-16. Print Density

Dot Adjacent Print
Density Dot 256 x Speed
Pins m Bit Image Printing Mode (dpi) Printing n2 + nt (ips)
8 0 Single density 60 yes 480 16
8 1 Dual density 120 yes 960 8
8 2 Double speed, dual density | 120 no 960 16
8 3 Quadruple density 240 no 1,920 8
8 4 CRT graphics 80 yes 640 8
8 6 CRT graphics Il 90 yes 720 10.67
24 32 Single density 60 yes 480 16
24 33 Dual density 120 yes 960 8
24 38 CRT graphics |l 90 yes 720 10.67_
24 39 Triple density 180 yes 1,440 533
24 40 Hex density 360 no 2,880 5.33

Note: ESC * m n1 n2 [DATA]

Table 1-17. Bit Image Printing

Dot Density

Printing Method

80 dpi

Prints at 240 dpi by multiplying the bit image by three: 80 x 3 = 240
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General Description

Error Conditions

If any of the following error conditions occurs, the printer goes off line.

The printer cannot detect the home position at printer mechanism
initialization.

The printer detects the home position during printing.

You press the ON LINE button when the printer is on line, and the printer
goes off line.

The printer detects a paper-out signal and form over-ride is finished.

A paper-out signal is detected after the printer performs a paper-loading
operation with the cut sheet feeder enabled.

The printer outputs the following interface signals to indicate the error and halt
data transmission:

The BUSY signal becomes HIGH.
The -ERROR signal becomes LOW.
The printer does not send an -ACKNLG pulse.

Buzzer Operation

The buzzer rings when any of the following occurs:

The printer receives the BEL code (0.5 second ring).

The printer detects a paper-out error (three 0.1 second rings with 0.1 second
intervals).

The printer detects abnormal carriage movement (five 0.6 second rings with
0.5 second intervals).

The printer accepts a control panel setting (0.1 second ring).
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General Description

Printer Initialization

There are two initialization methods: hardware initialization and software
initialization.

Hardware initialization

Hardware initialization takes place when you turn on the printer (and the AC
power cord is plugged in) or when the printer receives the -INIT signal.

During hardware initialization, the printer:
e Initializes the printer mechanism.

e Clears the input data buffer.

o Clears the downloaded character set.

o Clears the print buffer.

e Returns its settings to the default values described on the next page.

Software initialization

Software initialization takes place when the printer receives the software
initialization code. During software initialization, the printer:

o Clears the print buffer.

o Returns its settings to the default values described on the next page.
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General Description

Default Values

When the printer is initialized, the following default values take effect:

Page Position

Left and Right

The current paper position becomes the top-of-form position.

Margins Released
Line Spacing 1/6 inch
Vertical Tabs Cleared

Horizontal Tabs

VFU Channel

Typestyle

User-Defined
Characters

Justification

Character Spacing

Bit Image Mode
Assignment

Printing Effects

Condensed
Printing

LQ-200IAP3000

Every 8 characters (relative)
Channel 0

SelecType setting (software initialtiation)
DIP switch setting (hardware initialization)

Deselected (software initialization)
Cleared (hardware initialization)
Left justification

10 cpi
ESCK=ESC*O,ESCL=ESC*|
ESCY=ESC*2,ESCZ=ESC*3

Clears all effects except for condensed printing.

DIP switch setting



General Description

Head Adjust Lever

You must move the head adjust lever to the position appropriate for your paper’s
thickness. See Table 1-18 and Figure 1-10.

Table 1-18. Head Adjust Lever

Lever Positions

Paper Thickness

2nd step 0.002 - 0.0048 inches (0.06 - 0.12 mm)
3rd step 0.0052 - 0.0072 inches (0.13 - 0.18 mm)
4th step 0.0076 - 0.01 inches (0.19 - 0.25 mm)

Note: If the print density is light, move the head adjust lever one step lower.

1-28
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General Description

Printhead Protection During Heavy Duty Printing

The printhead is protected from overheating and voltage drops to the printhead
driver. If the printhead temperature exceeds the upper limit, printing stops
automatically until the printhead temperature drops to the required value.

If heavy duty printing causes the printhead driver voltage to drop below the lower
limit, printing stops. When the power supply voltage increases to the required

level, the printer prints the rest of the line. This protection occurs when half or
more of the wires are activated simultaneously and continuously.

Main Components

The main components are designed so that you can easily remove and replace
them when you maintain or repair the printer. The main components are:

e (C064 MAIN PCB main control board

o Control Panel PCB control panel board
e PEBFIL-II PCB filter circuit board

e  Transformer

e Model 5C10 printer mechanism.

Transformer COB64MAIN

PCB

Printer
Mechanism
M‘-SCIO

Figure 1-11. LQ-200/AP3000 Component Layout
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General Description

C064 MAIN PCB

The uPD7810HG CPU on the CO64 MAIN PCB simplifies the circuit design of the
main control board and controls all of the printer's main functions.

EG1A05

M10A27
Mask ROM
256K
PS-RAM
P-ROM

CPU
«PD7810HG

EOQ5A02

Figure 1-12. C064 Main PCB

Control Panel PCB

The control panel PCB is the control panel. It includes the indicator LEDs, the
control panel buttons, and the buzzer.

Figure 1-13. Control Panel PCB
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General Description

PEBFIL-1I PCB

The PEBFIL-11 PCB filter board eliminates noise from the AC line to the printer
and from the printer to the outer line. The fuse on this board prevents

overheating.

Figure 1-14. PEBFiL-11 PCB

Transformer

The transformer converts the input AC from the filter circuit into 28 VAC output
to supply the required voltage to the control circuit board.

Figure 1-15. Transformer
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General Description

Model 5CI0 Printer Mechanism

The model X10 printer mechanism is designed specifically for the
LQ-200/AP3000. Its components include the carriage motor, carriage mechanism,

paper feed motor, paper feed mechanism, ribbon feed mechanism, printhead, and
Sensors.

Figure 1-16. Model 5C10 Printer Mechanism
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General Description

Housing

The housing consists of the upper and lower cases. The upper case houses the
control panel. The lower case contains the printer mechanism and the main

control board.

Figure 1-17. Housing
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Overview

Principles of Operation 2

This chapter describes the signals at the connectors that link the printer’'s primary
components, including the printer mechanism, the power supply circuits, and the
control circuits. This chapter also describes how the printer’s circuitry and the
printer mechanism operate.

Connector Summary

Figure 2-1 shows how the primary components are connected. Table 2-1 lists and
describes the connectors.

Table 2-1. Board Connector Summary

Board Connector Function Pins See Table

C064 MAIN CN1 Host I/F (parallel) 36 1-8
CN4 Contro! panel 11 A4
CNS Head 1 17 A5
CN6 Head 2 15 A6
CN7 CR and PF motors 12 A7
CN8 HP signal 2 A-8
CN9 PE signal 2 A9
CN10 AC power input 4 A-10

PEBFIL-II CN1 AC power output 2/3

Control Panel CN1 Control panel 11

LQ-200/AP3000
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Control Panel

Board Model 5C10  Printer Mechanism
CR Motor Head Data Head Data
PF Motor Head Temp PE| |HP
Control
Panel
CN7 CN6
12-pin 15-pi CN5 <
pl pIN : (Il %<
oNa 17-pin NN
11-pin
o
C0O64 MAIN Board a2
‘{J &) N
£
2s
N 4-pin 11
© 36-pin
CN10 Transformer
—
4 > Power
Input
Paralle! PEBFIL- I
Filter
Board
Parallel 1/F l
t AC IN
HOST COMPUTER
Figure 2-1. Cable Connections
Note:
CR = carriage

PF = paper feed
HP = home position

2-2
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Overview of Printer Mechanism Operation

The model 5CIO printer mechanism is a serial, impact, dot matrix printer
mechanism that prints at 180 dots per inch (dpi) in both the horizontal and
vertical directions. Figure 2-2 is a block diagram of the printer mechanism.

TEMP Phase Home Phase PE
Thermoaol HP PE
Sensor Sensor Sensor
Monitor Carriage
Printhead Sfegper Home ¢ Stepper Paper End
Temperature Motor Position Motor
Cw ’ Cw
CCw CcCw
1Y = 1 -
Printhead 45/Step 180" /Step
Y120/Step
[
]
]
]
b ] Carriage Paper
Moving Drive Feed
the head

Figure 2-2. Printer Mechanism Block Diagram

Note:
cw = clockwise
CCW = counterclockwise
HP = home position
PE = paper end
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Sensors

The printer mechanism contains the following sensors:
e Paper end (PE) sensor

*  Home position (HP) sensor

e Thermal sensor

Paper end sensor

The paper end sensor switch goes on when the paper runs out. One switch detects
when the paper is out for both the rear and bottom paper slots. Figure 2-3
illustrates the paper end sensor.

Paper out = on = LOW level
Paper present - off -~ HIGH level

+5V

R74

— PE

[

nL—c/o

Figure 2-3. Pap End Sensor
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Home position sensor
The home position sensor switch is on when the carriage is at the home position.
This sensor determines the reference position for the carriage drive. Figure 2-4
illustrates the home position sensor.

Home position = on -+ LOW level
Other position - off - HIGH level

+5V

R73

C/Cﬁ @ » HP

”

Figure 2-4. Home Position Sensor

Thermal sensor

The thermal sensor in the printhead monitors the printhead’'s temperature. If the
temperature exceeds a predetermined upper limit, the printer stops printing until
the temperature drops to a predetermined value. ‘Then printing resumes. Figure
2-5 illustrates the thermal sensor circuit.

VREF
R38
CN5-1
[ -0— + —> TEMP
Thermal | 1
Sensor : !
in | |
Head  opT  CONS-2
AVss

Figure 2-5. Thermal Sensor
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Motors
The LQ-200/AP3000 has the following motors:
o Carriage motor (stepper motor)

*  Paper feed motor (stepper motor)

Carriage motor

The carriage motor moves the carriage right and left along the platen. It is a four-
phase, 48-step motor that uses either 1-2 or 2-2 phase excitation. An open loop
system controls the carriage motor.

Paper feed motor

A four-phase, 48-step motor feeds paper. It advances the paper 1/180th of an inch
for each step (phase switch), using 2-2 phase excitation. The CPU controls the
paper feed motor under an open loop configuration.

Printhead

Figure 2-6 illustrates dot wire operation. The head driving coil energizes and this
drives the dot wire outward. The dot wire strikes the ribbon against the paper,
printing a dot.

Ribbon
Platen
Dot wire E

AN
] C:

Heod—
U =< ™\ Driving Paper

Iron coil

Core

Flgure 246. Printhead
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Circuit Overview

Figure 2-7 is a block diagram of the printer’s circuitry.

ADDRESS MAPPING

0000H 4000H

8000H AOOOH FOOOH
! | 1 | |
i ] | I I
ExTEFF’z%\L
— M
@—={CE  37¢p
T
|
|
- — — — ] _ _EXTERNAL PSRAM
CE CG
INTERNA
EPROAL;I — M CG
CE  (4C
(30} 32KB @ )
4M CG
& = (5C)
OOH —~
gEasemiiEgiase;
ADDRESS BUS (UPPER BYTE)
CPU LT R T L T T T TOVHZAV T IZV VX
APD78 10HG ADDRESS BUS (LOWER BYTE) T A f T
(4B} ] [ T T IT T LT ] ’ -
ADDRESS BUS (LOWER BYTE) /DATA BUS Power
[ L1 I I ’ Supply
I BAr P~5 | Circuit
‘ I L
ADDRESS BANK ADDRESS O~® Head Data Latch {T
ALE[={ALE LATCH REGISTER DECODER GA
s EO05A02 Transformer
GA EO1AO5 (6C) (TA)
HOST RESET
oATA LaTon | R, MOTOR il
BUSY HEAD )
l i TT T 1\ \L DRIVE FlvHer_
¥ , CIRCUIT Circuit
DATA STROBE
RVDTOR s T CR MOTOR || RESET YT
CIRCUIT COMPUTER DRIVER CIRCUIT
AC IN
| |
f 1 —
FOOOH FOO4H FEFFH
ADDRESS MAPPING
Figure 2-7. Circuit Block Diagram
Note:

CG = character generator
GA = gate array
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Firmware Overview

The printer uses a yPD7810HG CPU with 64KB of address space. Figure 2-8
shows a memory map of the address space.

FFFFH
FEFFH

FOOOH

COQOH

AQQOH

8000H

ADDRESS

4000H

0000H

Note:

BANK
OO0OH 40H 80H COH
| | |
CPU INTERNAL RAM
MMIO
PSRAM
(2C)
4M CG M CG EXTERNAL
(5C) (4C) CG
512K 128K
INTERNAL EXTERNAL
PROM (3C) PROM
32K

Figure 2-8. Memory Map (64 KB.)

CG = character generator
GA = gate array

2-8

FOOOH ~FOO3H
GA EQ1A05 (6C)

FOO4H ~FOQ5H
GA EO5A02 (7A)
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Principles of Operation

This section describes the operation of the printer's components, including the
power supply circuit, the reset circuit, the carriage mechanism, the paper feed
mechanism, and the printhead.

Power Supply Circuit

This section describes how the power supply circuit operates.

Power supply circuit block diagram

120 VAC is applied through the filter circuit to the step down transformer, which
generates 26 VAC. The 26 VAC is input to the power supply circuit on the main
board.

The 26 VAC is converted into approximately 36 VDC via the full wave rectifier
and smoothing circuit. The 36 VDC is input to the regulator circuits, which
supply +24 and +5 VDC to the control circuit. The +24 and +5 VDC are also
supplied to the Vx voltage circuit. The Vx voltage circuit is applied to the control
circuit.

LQ-200/AP3000 2-9
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I

1

Filter
Circuit

2-10

Full-wave
© Step- S rectifier +5 +5 VDC
down and Regulaton
Lo {Trans-{ o ISmoothing Circuit
former . Circuit
—O
5 —1+24 +24 VDC
Regulator
Circuit

VX
Voltags
Circuit

—> Vx Voltage

Figure 2-9. Power Supply Circuit Block Diagram

Table 2-2. Power Supply Applications

Voitage Application
+5V Logic circuit, etc.
+24 V Carriage motor drive voltage
Paper feed motor drive voltage
Printhead drive voltage
Vx Reset circuit
Printhead data signal pull-up voltage
Paper feed motor phase data signal pull-up voltage

LQ-200/AP3000
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Chopper-type switching regulator circuit

The power supply circuit includes a chopper-type switching regulator. The step
down circuit operates as follows:

-ton-

DB

Vi D C Vo <Vi

Figure 2-10. Step Down Circuit

Figure 2-10 shows the chopper-type step down switching regulator circuit. When
the transistor is on, voltage Vi is applied to coil L and capacitor C. Load current 11
flows and electromagnetic energy WI accumulates in choke coil L. When the
transistor goes off, energy WI is applied to the load via flywheel diode D.
Therefore, output voltage Vo is the average value:

2-11
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Thus, Vo can be held constant by controlling Ton. Figure 2-11 shows the step
down timing.

Voitage between the collector —

and the emitter of Tr e s i vi
- o H . .
wo ~ =¥ .&Current at diode D when it is reverse recovered.
Emitter current of Tr L o + Y0 ron
. lio .
o ! -
FILO - — 1
Currentat D \I |, |
° _],_ Vi-vo
ON
Current at choke coil /ﬁ/\-[
T OFF
o= lo — {(Vi- Vo)Vo
2Lf V1

Figure 2-11. Step Down Timing
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Filter circuit

The AC line voltage passes through the power switch and is input to the filter
circuit. The PEBFIL-11 board includes a fuse, Fl. The filter circuit attenuates
external noise and inhibits the noise generated in the printer from propagating
through the AC line. Cl or C2 drains leakage current between the primary coil
and the case. Figure 2-12 shows the filter circuit.

L - Fi L1 800uH 1
O——O0N\L0 - —e—0
L

0. 1uFem CN'1

E

F1.2A125V

Figure 2-12. PEBFIL-1I Filter Circuit Board
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Transformer

The 120 VAC that passes through the filter circuit is transformed into 26 VAC
and supplied to the main board. Figure 2-13 is a schematic drawing of the power
transformer.

PRIMARY SECONDARY
120 VAC O———OM\ O o]
BLACK TF red
50/60 Hz 28.1 VAC
WH'TE red
oV o—- ———0

Figure 2-13. Transformer Circuit
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Rectifier and smoothing circuit

Diode bridge DB1 full wave rectifies the 26 VAC from the transformer’s secondary
coil. Then smoothing capacitor C40 converts the 26 VAC into approximately

36 VDC. The +24 and +5 VDC voltages are converted from this DC voltage. The
DC voltage is used as the power supply voltage for the switching regulator circuit
at the next stage.

* » 36VDC
L 68004
50V
-1 cao

Figure 2-14. Rectifier and Smoothing Circuit
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+5 VDC regulator circuit

An NJM2355 switching regulator circuit is used for constant-frequency pulse
width modulation. The rectifier and smoothing circuit employs an NJM2355
circuit configured as a chopper-type switching regulator circuit. Figure 2-15
illustrates the +5 VDC regulator circuit.

Q34 Lt
—JU - +5v
400 u
Q33
R110
300 RloE
NUM 2355 (8C)
h W D17
- R109
2.7K +
c37 7 = R106
1000 < 3.3
B2
0sC Vref AMP1_
2[ 3 1 4 5 6 7 10|
ook
YYy
530P
R107
C34 -4 <R105 |
O.O'MT 3.0k |2 |
R111 33K
Wy
-Jhcas ’R‘Z'
0.1 +|§ fy] 18K
T . C36
e > GND

Figure2-15. +5 KDC Regulator Circuit
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The +5 VDC regulator circuit has a built-in oscillator. External components
connected to pins 2 and 3 determine the oscillation frequency. R105 and C34

cause the circuit to oscillate at about 30 KHz. Figure 2-16 shows the oscillator
waveform.

<+

20us/ DIV

Figure 2-16. Oscillator Waveform

AMP1 in the +5 VDC regulator circuit is an error amplifier that monitors the
output voltage. Figure 2-17 shows the constant voltage control circuit. Pin 1 of
the +5 VDC regulator circuit provides a 5 V reference output (Vref). Vref is
applied to the negative terminal of AMP1. The error amplifier adjusts its output

according to the voltages at its positive and negative input terminals. This keeps
the positive terminal voltage at 5 V.

OUTPUT

VREF Voltage

R107 R106
3.3K 3.3K

Figure 2-17. Constant Voltage Control Circuit
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Figure 2-18 shows the output from AMP1. When the voltage at pin 4 becomes
higher than that at pin 5 (over-voltage), pulse width modulation modulates the
AMP1 output current and reduces the circuit’'s output voltage. R108 and C35
compensate for phase lag in the error amplifier, preventing abnormal oscillation.
(The next section describes pulse width modulation.)

2-18

Pin 4

Pin B

Under Voltage

Over Voltage
(Normal

AMP1
OUTPUT

I
|
L
!
!
Y, Voltage) |
I
!
|
!
!
|

Figure 2-18. AMP1 Output Control (+5 KVC)

LQ-200/AP3000



Principles of Operation

Pulse width modulation circuit

This section describes how the pulse width modulation (PWM) comparator
operates. Figure 2-19 shows the internal circuitry of the NJM2355 integrated
circuit.

In circuit 1, the output from AMP1 flows into the negative terminal of PWM
comparator 1. In circuit 2, the outputs from AMP2 and AMP3 flow into the
negative terminal of PWM comparator 2 without wired OR. The dead-time control
voltage is input to additional negative terminals of both comparators. At the same
time, a saw-tooth waveform from the oscillator is input to the positive terminals.
The saw-tooth waveform causes the comparators to generate pulses as shown in
Figure 2-20.

Circuit 1

PWM Comparator 1

Low Voltage ’_C
Stop '@

Circuit 2

PWM Comparator 2

Figure 2-19. NJM2355 Internal Circuit
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As shown in Figure 2-20, the dead-time control voltage controls the potential at
the NJM2355 circuit when it is lower than the preset voltage or current value.
When it exceeds the preset voltage, the error amplifier lowers it below the preset

voltage.
V)
_J/ —— . ®Terminal
I
- : ————— . ©OTerminal
/! AL i ) i ) —-— Dead~Time
' l ] Control
° : | : | Voltage
I !
Vi | ' :
| |
PWM
OFF| ON |OFF| ON OFF | ON OFF ON Comparator
Output
0]

Figure 2-20. Output Transistor Drive Waveform
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+24 VDC regulator circuit

The +24 VDC regulator circuit has approximately the same function and employs
the same oscillation circuit as the +5 VDC regulator circuit. In the +24 VDC
regulator circuit, error amplifier AMP2 is used for over-current control and AMP3
is used for constant voltage control. Figure 2-21 shows the +24 VDC regulator

circult.
035 L2 R127
+ O WA- +24VDC
560u (0.220)
) 036 B3 .1
Ve Wz Ri1s
RI
NJM2355 (8C) o W2 s 9. 1K
AAA <> -
vy D18 =
R123
[ 1.2k N
osC . 81 z
c42
22004
c43
Vrer /AMP3 AMP2 2200u
A \
R125
1
1 T4l 15| 16| o, 17| 18] 13 0 =
R118 300K ) 7 ’
3.3K Y
A R115
R120 C46 K
100K T VVY S 5600p ZR117 s
R116 L°°
€38 330P 3.3
GND

Figure 2-21. +24 VDC Regulator Circuit
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Error amplifier AMP3 operates as follows. The negative terminal of AMP 3
receives Vref (5 V) and the voltage applied to the positive terminal is adjusted to
5 V. As shown in Figure 2-22, the output voltage is:

Vref 5V
= ——— (9. 24 = 23.
R115(R114+R115) 2 4K ofms (9.1 K ohms + K ohms) = 23.96 V

OUTPUT

Voltage
VREF

AMP3 R114

R118 — + R116 9.1K
3.3K [ 33K
Wy

R115

2.4K

Figure 2-22. Constant Voltage Control (+24 KDC)

AMP 2 controls over current as follows. +24 V is applied to the negative terminal.
The positive terminal receives an equal voltage when a negative current of the
following value flows:

Output Voltage R124/R127 = _t24V 560 ohms / 0.22 ohms =5.55 A

R125 11K ohms
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If the current exceeds this value, over-current protection goes on to reduce the
output voltage. Figure 2-23 illustrates over-current protection. Because pin 3 of
IC1 is grounded, dead time does not apply in this case.

OUTPUT

Voltage
R127

0.22 11

R117

AMP2 3.3K

R125
1K

AAA
vy

Figure 2-23. Over-Current Protection
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Vx voltage supply circuit

When the +24 V power supply line reaches 18.6 V (18 V + 0.6 V), transistors Q25
and Q26 go on and Vx (+5 v) is output. If the +24 V power supply line drops
below 18.6 V, Q25 and Q26 go off and the Vx voltage is extinguished.

The Vx voltage prevents abnormal operation when you turn the printer on or off.
When you turn the printer on or off:

*  The Vx voltage circuitry is reset and does not drive the printer until the power
supply stabilizes.

* Full-ups for the printhead signal lines prevent printhead malfunctions.

e Pull-ups for the paper feed motor signal lines prevent paper feed motor
malfunctions.

+24V +5V

RS0
1K

D1
MA4180-H

R46
11K

Figure 2-24. Vx Voltage Circuit
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Reset Circuit

The reset circuit sends the -RESET signal to the -RESET terminal of CPU
UPD7810HG (4B). The -RESET signal acts as a hardware initialization signal.
Figure 2-25 shows the reset circuit.

The reset circuit outputs the -RESET signal when any of the following occur:
* You turn the printer on or off.

e The host interface or an optional interface inputs the -INIT signal.

+5V Gate Array
EOCIAQS (6C)
R130 Reset Circuit
7 3.3K Part
CN3-8 O . - ——¢——-
48| CAR | |
o
J— |
INIT R31 R34 I :
(HOST 1/F) O———A\\, _T_ MW -—— |
CN1-31 NiT |
100 cop 10K a7[ INIT | |
I 470P | !
: F———b—> RESET
Vx | : ROUT
|
L
|
R69 I
100K D14 P
‘ R70 L
M- —f——4 |
2K 50]DISC |
O”:_"’J
49| THLD
- (26

Figure 2-25. Reset Circuit
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Power on or off

D14, R69, and C26, shown in Figure 2-25, comprise an on/off reset circuit. This
circuit causes the CPU to begin operation from address 0000H when you turn on
the, power and it prevents CPU malfunctions when you turn off the power.

The rising edge of the Vx voltage cancels the -RESET signal following a constant-
time delay (R69 x C26) produced by the gate array, resistor R69, and capacitor

C26. The falling edge of the Vx voltage activates the -RESET signal by
discharging capacitor C26 via diode D14.

Gate array pins 49 to 51 are used for waveform shaping.

5v +

Vx Voltage
POWER ON i ' POWER OFF

sv 4 ‘
Pin 49 of IC6C

s5v 4 ' Reset output at
Pin 51 of IC6C

RESET The CPU RESET
Operates

Figure 2-26. -RESET Output

-INIT signal input from CN1

The external -INIT signal (50 psec or more) passes through the low-pass filter by
R31 and C22. The signal is wave shaped within the gate array (pin 47, ICGC) so
that the -DISC terminal is set to LOW. This causes capacitor C26 to discharge,
setting the -THLD terminal to LOW. Then the -Rout terminal outputs the
-RESET signal.
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ROM cartridge installation and removal

Figure 2-27 shows the -RESET pulse generation process after you install a ROM

cartridge. A LOW signal flows into the -CAR terminal of the gate array (6C, the
-DISC terminal (1) outputs a LOW signal, and the -Rout terminal (2) outputs a

-RESET signal.

As the -DISC terminal goes LOW, capacitor C26 discharges at a time constant of
R70 x C26 (3). When the C26 discharge reduces the potential at the -THLD
terminal to the threshold voltage Vth, the -RESET signal is canceled (4) and the
-DISC terminal goes HIGH (5). After the -DISC terminal goes HIGH, the Vx
voltage again discharges C31 at a time constant of R69 x C26 (6).

]

A
>

CAR Terminal

Terminal

o
O

THLD  Terminal

Rout Terminal
RESET  Signal

Figure 2-27. -RESET Pulse Oscillation Process
After ROM Cartridge Installation
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Figure 2-28 shows the -RESET pulse oscillation process after you remove a ROM
cartridge. The -CAR terminal of the gate array (6C) receives a HIGH signal, the
-DISC terminal outputs a LOW signal (1), and the -Rout terminal outputs a
-RESET signal (2). The rest of the process is similar to what occurs after ROM
cartridge installation. See the description above.

CAR  Terminal

DISC Terminal

THLD Terminal

\ Rout  Terminal
RESET Signal

Figure 2-28. -RESET Pulse Oscillation Process
After ROM Cartridge Removal
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Address Decoder and Bank Register

This section describes the address decoder and bank register.

Address decoder

The address decoder in gate array E0O1AOQ5 (6C) outputs a chip select signal to the
internal PROM (3C), 4MCG (5C), 1IMCG (2C), RAM (2C), and HEAD gate array
(7A) via address lines AB12 through AB15 and bank lines 7 and 6 in the gate
array.

The chip select for -CS is generated with the -RD signal and the chip select for
the RAM is generated with the -ALE signal.

Bank register

The printer has a bank register in gate array EOIAQ05 (6C). The bank lines are set
by writing to address FOO2H and can be checked by reading the same address.
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Carriage Operation

This section describes the carriage.

Carriage mechanism

The carriage mechanism includes the printhead, the carriage, the timing belt, the
carriage motor, and the platen. Figure 2-29 shows the carriage mechanism.

The timing belt is connected to the bottom of the carriage. It is driven by the
carriage motor and moved via the belt-driven pulley. The printhead is mounted on
the carriage. The entire unit moves right and left along the guide shaft and guide
plate.

Left
Belt Driven Pulley

Right

Carriage

Timing Belt

Carriage Guide Shaft

Carriage Guide Plate - Belt Driving Pulley
e

Carriage Motor

Figure 2-29. Carriage Mechanism
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Carriage motor specifications

Type 4-phase, 48pole stepper motor
Drive Voltage 24V £ 10%
Coil Resistance 21 ohms £ 7% at 770 F (25° C)
Current 0.34 A, maximum (rush current)

Driving: 0.3 A, typical (triple speed, 24 V)

0.23 A, typical (double speed, 1.5 speed,
normal speed, 24 V)
Holding: 0.17 A + 20%

Carriage motor drive circuit block diagram

Figure 2-30 is a block diagram of the carriage motor drive circuit. The CPU does
not directly execute phase switching for the carriage motor. Instead, gate array
6C generates the phase switching based on CPU-generated pulses. The
STK-6981B circuit stabilizes the drive current.

GA STK =

PD (6C) Puise Data A (7C)
7g1OHG CR Motor

(4B) confrol Stepper

Motor

Driver
Reference

Voltage ;
Circuit Cﬁ',&'gge
(Stepper Motor)

Figure 2-30. Carriage Motor Drive Circuit Block Diagram
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Gate array EOIAOQS in the carriage motor drive circuit

Gate array EOIA05 (6C) implements phase switching for the carriage motor, which
is a stepper motor. The gate array first sets the excitation type (2-2 or 1-2 phase)
and rotation direction (clockwise or counterclockwise). When the CPU outputs a
pulse to the gate array’s TM terminal, the gate array executes auto phase
switching, which drives the stepper motor. Figure 2-31 shows this process.

CPU GAE01A05
CR Motor
Control Part Output Signal
CRA(A) Phase A 1
CRC(A) Phase B L [~
CO1 CRB(B) Phase C I e I |
(PC7) ™ —
CRD(B) Phase D — —
]
1 2 3 4 5 Steps
Input Signal
|
1 2 3 4 5 Steps

Figure 2-31. Gate Array Operation, 2-2 Phase Excitation
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Carriage motor drive circuit

Principles of Operation

The LQ-200/AP3000 includes an STK-6981B, a hybrid integrated circuit used to
drive stepper motors. The STK-6981B (ICSC) circuit drives the stepper motor
under a constant current. An external voltage level determines the value of the
current. STK-6981B operation is divided into equivalent phases AB and CD. This
section describes phase CD. Figure 2-32 shows the carriage motor drive circuit.
Figure 2-33 shows the STK-6981B circuit diagram.

R56 1.2Kx4 5 4
o} AN Ain Aout QCRA
R58 - (A)] ¢
oA O- AN Bin Bout -OCRB
(6C) RS7 14 (A)]4
O AN Cin Cout OCRC
RS9 16 Bls
0 M Din Dout ——OCRD
+5V (B)
R6 122K
Bl2
Ly * t Eom OCR A-B
CPU R60 RE63
(48) O—M\——4 032 511kERO0 c-p[i7 ‘
PB6 6 8K |\\ RE5 : Com + QCR C-D
R27 ) COM
22K + WY
e Ko
R75
CPU Rz4 RE4 100 100 1/2W
(48) 037 ——W—9 172W +5Y
PAT 6.8K R128 9|RoAB
W\ ©
AW 11/RoCD + Cc29
R129 1u
ReAB |2
24V ReCDE
’T R79.&>R78
209120
1/2WL1/2W
STK698 1B GP
(7C)
+5V
R131
(CPUO 3 3K 18 z
48)
P85 o L q
O I,u;;
—
C45 0. 1u
1
C44 0.1u
Figure 2-32. Carriage Motor Drive Circuit
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+3Y

Phase C| Phase D

C out
CPU RGO
Pg6 O MW\
cPC Rz4
PAl O AV
Cin
Din O
E O0—
Figure 2-33. STK-6981B Circuit Diagram
Note:

Phase AB is equivalent to phase CD, which is shown in the figure above.
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Reference voltage generation circuit

Figure 2-34 shows the reference voltage generation circuit. Table 2-3 shows the
reference voltages.

CPU

R60 |/T
PB6 AN l\\‘(i32 § R63

: R24
PA 1 A~ I/O37 100K
S
AN * » ROCD
15K
R62
2K

Figure 2-34. Reference Voltage Generation Circuit

Table 2-3. Reference Voltages

PB6 PB1 Reference
SPDM SPDH | Voltage VrCD
H H 0.807V

L H 0.736 V

H L 0279V

L L 0.188V
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Constant current drive circuit
The carriage motor drive current is given by the following equation:
| = VrCD/R79=VrCD/1.2 ohms
When the carriage stops, CPU port PBS5 is set to HIGH, the input to the chopping

circuit becomes 0 V, and current is applied from the +5 V line to the motor via
resistance Rl and diode DI. This current is given by the following equation:

| = (5V — VD15 — VD5)
R76 — 21 ohms/phase + R79

Figure 2-35 shows the constant current control circuit. Table 2-4 lists the current
values for the reference voltages.

VZi VZ1 +24V +5V
RI1 I- R76
| 10Q1/2W
+5V
I D15
,\ |
® +
@) |c1\ I
P ' Phase C or Phase D
| | Bor®
L
CPU PB5 EO— - Shommina [D5Jor [06]
f\\ Circuit
Cin or
’ Din
i {2 rRecp
R79
VT 1.201/2W

Flgtre 2-35. Constant Current Controt €ircuit
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Table 2-4. Current Values for Reference Voltages

PBS PB6 PB1 Current
E SPDM| SPDH | Value
L H H 0.67 A
L L H 0.61 A
L H L 023 A
L L L 016 A
H (Hold) [ — — 0.12A

Positive feedback through R9 generates a hysteresis in the comparator of ICI.
The upper limit of the hysteresis is the reference voltage. The comparator works
like a Schmitt trigger, sensing a difference when the inverse terminal feedback is
slightly larger or smaller than the hysteresis level. The comparator in ICI
compares reference voltage a and the feedback voltage.

When reference voltage a is HIGH, TR6 goes on and applies approximately

25 VDC to the coil. The current rises linearly due to inductance. TR6 goes off
when the feedback voltage equals the reference voltage. In this way, an almost
constant current is applied to the coil.

Figure 2-36 shows the carriage motor’s drive current waveform (pin 12) and the
chopping waveform (pin 17) of the drive voltage (+24 v) at 960 pps. Figure 2-37
shows the Schmitt trigger circuit.

STKE9BIB \yef
Pini2  Vref-d 7|

REco 0.5V/ DIV

o]

2msec/ DIV
STK6981B 1

Pin17 20V/ DIV
Com—cD ‘ , ,

Figure 2-36. Chopping Waveforms

LQ200/AP3000 2-37



Principles of Operation

.
IC1
Output

OFF

ON

+5vV
L
| l R1
1 ? N
i
| !
! Re 2R3
! +
\l IC1 IlLlI
(Vref-a) (Vref) I1C1 — .
Input 70
i} R2
(Vref.) SX—R1+R2
s v _ey_ R2/R3
\vrerl a ! JA_RZ—__//R3+R1

Figure 2-37. Schmitt Trigger Circuit

Carriage motor software control

This section describes the carriage motor software control.

Excitation type

Firmware determines the excitation. As shown in Table 2-5, the excitation is
executed according to the carriage speed. Tables 2-6 and 2-7 show the motor drive
sequence for each excitation system.

2-38

Table 2-5. Phase Excitation

Carriage Speed, pps Phase Excitation
Triple speed, 960 2-2
Double speed, 640 2-2
One and a half speed, 960 1-2
Normal speed, 640 1-2
Two thirds speed, 427 1-2
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Table 2-6. Drive Sequence 2-2 Phase Excitation)

CR Direction| Left — Right Right — Left

Step Phase | Phase Phase Phase Phase Phase Phase Phase
Number A B Cc D A B C D

1 on off on off on off off on

2 on off off on on off on off

3 off on off on off on on off

4 off on on off off on off on

Table 2-7. Drive Sequence (| -2 Phase Excitation)

CR Direction| Left + Right Right — Left

Step Phase Phase Phase Phase Phase | Phase | Phase Phase
Number A B c D A B ] D
1 on off off on on off on off
2 on off off off on off off off
3 on off on off on off off on
4 off off on off off off off on
5 off on on off off on off on
6 off on off off off on off off
7 off on off on off on on off
8 off off off on off off on off
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The stepper that controls the carriage can hold the carriage at any position and
freely switch its direction. An open loop system controls the carriage motor and
switches the phase according to the set speed.

The drive chopping current is switched at the carriage motor drive frequency.
Figure 2-38 shows the relationship between drive speeds and switching current
values.

CR
Speed

|
|
|
I
!

!

I

o ote—sle
b

_I . k-
l.- Py IA'AZI c B2 BT Re T Current values
|
1 ! Loy |
I Hold | o Constant T | Hold !
Pawer ON Acceleration Deceleration Power OFF

Figure 2-38. Chopping Current and Drive Speed
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Home position seek

The home position seek function causes the carriage to move to the home position
when the power goes on. Figure 2-39 shows how the home position seek function
operates.

When power is first applied, the printer executes 2-2 phase excitation for 20 or 30
ms (regardless of the phase switch setting). Meanwhile, the printer checks the
-HOME signal to determine whether the starting position is 1 or 2.

The carriage enters the home position only once during the initialization.

CR Movable Area

|
-

o

[Home o i

IPosition! le Printing Area | |

{ Areq I | !

-

u L1 Lo

4steps | ! L

| | |

111 | |

o 4 steps @ [

L 4 stops D

L il 1

Iyt | |

Py | |

Tt | ‘

2 steps AP/' ! | |

_ | l_. __ _EndofHomeposiionSesk | _ _ _ _ i

! _:_ Constant _lr 1 Deceleration

o (

\‘ <Constant ||

| |k |

Acceleration Acceleration

Figure 2-39 Home Position Seek
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Printing area

The printing area starts 22 phase switches from the home position.

-
{ 22 steps

J )
R

@ ﬂ Normal character 60 DPI
[ (including half dots 120 DPI)
——@- 960 PPS

f
I
|
I
|
|
[
| |

}

|
Acceleration Area I Printing Area

ST

Figure 2-40. Printing Area and Print Timing

Abnormal carriage operation

The LQ-200/AP3000 does not have a print timing signal PTS) sensor and cannot

detect abnormal carriage operation. Therefore, an error does not occur if external
forces hinder carriage movement. An error occurs only if the printer receives the

-HOME signal in the printing area. If this occurs, the carriage stops.
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Paper Feeding

This section describes how the printer feeds paper.

Paper feed mechanism

The LQ-200/AP3000 friction feeds single sheet paper and sprocket feeds continuous
paper.

The printer cover and the spring force of the two paper feed rollers hold the paper
against the platen. To release the paper, move the paper release lever forward.

Friction feeding

The paper feed motor rotates the platen gear, via the paper feed reduction gear, in
the direction shown in Figure 2-41. Friction from the platen and paper feed rollers
feeds the paper in the direction shown in Figure 2-41.

Paper Feed Motor

Pri . T
rinter Cover Paper Feed Reduction Gear

Figure 2-41. Friction Feeding
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Sprocket feeding

You place the holes in the paper over the sprocket pins on the sprocket wheel. The
paper feed motor rotates the gears, via the pinion on the shaft of the motor, in the
direction shown in Figure 2-42. The gear rotation causes the sprocket wheels to
rotate and advances the paper in the direction shown in Figure 2-42.

/\ | raper

Sprocket Gear

Sprocket Transmission Gear

Paper Feed Reduction Gear

Paper Feed Motor

Figure 2-42. Sprocket Feeding
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Type 4-phase, 48pole stepper motor
Drive Voltage 24 VDC + 10%

Coil Resistance 58 ohms f 7% at 770 F (250 C)
Phase Excitation 2-2 phase excitation

Current 1.1 A, maximum (rush current)
Driving: 0.30 A, typical
Holding: 0.06 A +£ 20 mA

Driving Frequency 400 pulses per second

Paper feed motor drive circuit

Principles of Operation

Figure 2-43 shows the paper feed motor drive circuit. When the paper feed signal
PB2 goes LOW, Q27 goes on and supplies +24 V to the motor. When the paper
feed motor is not being driven (when it is in hold status), +5 V is supplied to the

motor via resistor R36 and diode DII.

Vx

R36

D11

PHASE A

—O PF com

PB3
PB4
Y
GP
+5
+5v +24v
R28
! 2 R35
PB2 > @c MA— 027
(4A) 1\1 :
Figure 2-43. Paper Feed Motor Drive Circuit
LC&200/AP3000

O PF com
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Paper feed motor software control

The paper feed motor is a 48-pole stepper motor. An open loop system controls the
paper feed motor under 2-2 phase excitation. The motor feeds paper 1/180th of an
inch for each step. Table 2-8 shows the paper feed motor excitation system when
the motor is driven clockwise for forward paper feeding.

Table 2-8. Excitation Sequence (Clockwise for Forward Paper Feeding)

B Phase/ D Phase/
Step No.| PB3 PB4 A Phase (- A Phase) C Phase (- C Phase)
0 H H on off on off
1 H L on oft off on
2 L L off on off on
3 L H off on on off

Note:  If the paper feed motor is driven counterclockwise, it feeds paper backward.

Figure 2-44 shows the fiming chart for acceleration and deceleration control.

I 1/180": =
_l ‘rl ,ﬂ . 15ms II
tc 1 1c2 tc3 tc4 1t

figure 2-44. Paper Feed Motor Drive Timing Chart
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Printhead

This section describes how the printhead operates.

Printing

This section describes how a dot wire prints. Figure 2-45 illustrates the printing
operation. When the printing process begins, the actuating plate is engaged to the
dot wire. When the dot wire’s head driving coil is energized, the actuating plate is
attracted to the iron core. This drives the dot wire toward the platen. The dot
wire strikes the ribbon and the paper against the platen, printing a dot.

When the head driving coil de-energizes, the actuating plate spring returns the
plate w its initial position. At, the same time, the impact of printing the dot and
the effect, of the wire resetting spring returns the dot wire to its initial position.
The dot wire remains engaged to the actuating plate until it is driven again.

Platen

Dot Wire Ribbon Mask
Wire Resetting Spring

Stopper —
ANl
H

"\“\W ﬁ

A4

Ribbon

Actuating Plate " | J

Paper

Iron Core

%\\\ I Head Driving Coit

Actuating Plate Spring

Figure 2-45. Printing
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Printhead specifications

Solenoids 24 solenoids

Wire Diameter 0.008 inch (0.20 mm)

Pin Arrangement 12 x2, staggered

Drive Voltage 24 VDC + 10%

Coil Resistance 19.1 + 1.0 ohms at 77° F (25° C)

Printhead drive circuit block diagram

Gate array EO5A02 is used as an 8-bit x 3 data latch. By monitoring the
printhead drive power (+24 V line), the CPU determines the pulse width for the
head wire drive pulses from gate array EO5A02. The CPU also monitors the
printhead’s temperature and suspends printing.if the printhead overheats.

GA
EO5A02 HEAD |
(7A) DRIVE Printhead

Heap —IN] Head I\ | circuiT
DATA — ] Coten —

—0| HPW

TEMP

4

Figure 2-46. Printhead Drive Circuit Block Diagram
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Gate array E0O5A02 in the printhead drive circuit

The EO5AQ02 gate array includes circuitry to interface the CPU and the printhead.
This general purpose gate array has special commands that lighten the CPU'’s load
during printhead data output.

Figure 2-47 is a block diagram of gate array E05A02. Gate array operation centers
around the three 8-bit data latches. The gate array also supports functions
(commands) that can efficiently write data to any of the data latch bits.

— READY
DO ~D7 Data Latchy H1
T oo *D -
- il First Block H8
HPW — Command, DATA RESET
READY HPW COUNTER RESET o
RST —wf Control
Data Latchs H9
coua&uo CLK
NA
— E O/R Second Biock H16
CE — Address
d
AC —»{ Decoder gﬁ?g !
DATA LATCH
_ ENABLE LATCH Dota Latch: H1T
WR
CLK
Third Block H2 4
Data Latch and

Counter clock
Control

{

Ternary
counter

CLK

Figure 2-47. Gate Array E05A02 Block Diagram
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Printhead drive circuit

CPU port PC6 adjusts the drive pulse width. The Vx voltage pulls up the output
signals from the gate array to prevent printhead malfunctions.

RESET HD

GA
EO5AQ2

(7TA)
Cs
WR
AO

DATA

PG

1] ¢

CPU PC6 —q HPW

Figure 2-48. Printhead Drive Circuit
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Printhead software control

At 960 pps, one print cycle is performed at each phase switch step to meet the
printhead’s specifications. (The printhead’s solenoid drive frequency is 960 Hz).
The drive pulse width is adjusted using an A/D converter to detect the drive
voltage. The drive pulse width is kept within the range indicated by the oblique

lines in Figure 2-30.

Specification
of Printhead

[ ——
R T e I e N
CR Drive __J I 1 I L_
Frequency

960PPS - >

1/60°

Figure 2-49. Print Timing

Driving 350

Pulse 347 347
Width >\
(us) 340

330

/3{ 31
300 / 300

290

22.5 26 .4
21.6 24

Drive Voltage(V)

Figure 2-50. Relationship Between the Head Driver Voltage
and the Print Driving Pulse Width

LQ-200/AP3000
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A/D Converter Circuit

Figure 2-51 shows the A/D converter circuit. The converter has the following
functions:

e Monitors the +24 V line to determine the drive pulse width for the printhead.
e Monitors the temperature (the resistance) of the printhead.

* Reads the initial DIP switch settings.

* Reads the bidirectional adjustment setting.

Shunt regulator TL431CLPB and resistors R37 and R55 regulate reference voltage
Vref as follows:

25V
Vref = 2> Y + = 4.
re o5 (RB5+R37) = 4.5 v

Note: The shunt regulator’'s reference voltage is 2.5 V.
Using this value as a reference, ANO monitors the +24 V line, AN1 monitors the

printhead temperature, and AN2 through AN7 read the DIP switch and
bidirectional adjustment settings.
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Table 2-9 shows the relationship between the scan lines and the DIP switches.

2-54

Table 2-9. Scan Lines and DIP Switches

DIP Switch Scan Line

BK 0 BK 1
Switch 1-5, set 1 L H
Switch 6-8, set 1 H L
Switch 3-4, set 2
Switch 5-8, set 2 H H
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Figure 2-52 shows the host interface circuit. -STROBE pulses from the host
computer pass through the low-pass filter formed by R32 and C21 and then flow
into the -STRB terminal. These pulses latch the parallel data and set the BUSY
signal HIGH, inhibiting subsequent data transfer. The -STROBE signal
automatically outputs the gate array’s -PINT terminal to request a CPU
interrupt. When the CPU receives the interrupt request, it reads the data latched

in the gate array.

DATA

STROBE

BUSY

ACKING

SLCTIN

AUTOFEEDXT

>

+5V +5V GA
~ o EOQO1AODS
nZososo RM2 (6C)
] oy x|x R32 R33 34 | __
- STRB
;czr > DATA
< 44 BUSY
@A) v
4 3 43 |
ACK
8 9 46 |
C”CZ:F*__"—““'___*: ERR
6 _15 45
PE
R31 R34 ., | 31
’W\,I'\M INIT PINT CPU INTI
;;; cz22
CPU PBO
CPU PB1
Figure 2-52. Host Interface
2-55
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Ribbon Feed Mechanism

The ribbon feed mechanism consists of the ribbon cartridge and the ribbon feed
section. Table 2-10 describes the ribbon feed gear train. Regardless of the timing
belt direction, the gear train setup assures that the ribbon driving gear rotates
only counterclockwise.

Table 2-10. Ribbon Feed Gear Train

Direction of Carriage Gear Train

Movement

Left to right Belt-driven pulley — platen gear (1) — platen gear (2)
(black arrow) - ribbon driving gear

Right to left Belt-driven pulley — platen gear (1) — piaten gear (3)
(white arrow) - platen gear (4) - ribbon driving gear

Figure 2-53 shows the ribbon feed mechanism. The ink ribbon is an endless loop
partly contained in the cartridge case. It is held between the ribbon feed and
ribbon pressure rollers mounted on the ribbon driving gear. The gear's movement
drives these rollers, which in turn feed the ribbon.

To prevent ribbon slack, a ribbon braking spring is attached at the cartridge case
exit. A ribbon mask prevents the ribbon from staining the paper.
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Ribbon Feed Roiler QJ

Ribbon Pressure Roller

- Ribbon Mask

Ribbon Transmission Gear

Planet Gear (O
Ribbon Braking Sprin
Planet Gear (@ 9 Spring

Ribbon Driving Gear

Carriage

Figure 2-53. Ribbon Feed Mechanism
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Disassembly and Assembly 3

General Repair Information

This chapter describes how to disassemble and assemble the printer's main
components.

WARNING

« Always disconnect the AC power cord before you disassemble or assemble
the printer.

« When you disassemble or assemble the printer, wear gloves so that you
do not cut your hands on the printer mechanism or the edge of a plate, such
as the ground plate.

CAUTION

The LQ-200/AP3000 uses plastic clips instead of screws to hold the printer
mechanism, some boards, and other parts in place. Be careful not to damage
the plastic clips when you remove these parts.
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Tools

Tables 3-1 and 3-2 list tools and measuring instruments you need when you
disassemble, assemble, or repair the printer.

Table 3-1. Repair Tools

Description Type Part No.
Round-nose pliers o] B740400100
Diagonal cutters 0 B740500100
Tweezers o B641000100
Electric soldering iron o B740200100
E-ring holder #2.5* o B740800400
E-ring holder #5 0 B740800700
Phillips screwdriver no. 2 o] B743800200
Thickness gauges

0.017 and 0.018 inch

(0.42 and 0.45 mm) o]

Notes:

* You use E-ring holder #2.5 to attach the 0.092 inch (2.3 mm) E-ring.

[+
I

E = Epson-exclusive

3-2

= Commercially available
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Table 3-2. Measuring Instruments

Description - Speclfication Class
Oscilloscope 50 MHz A
Tester A
Multimeter B
Logic analyzer B

Note: A = mandatory, B = recommended

For optimal printer performance, always perform the necessary lubrication,
adhesive application, cleaning, and maintenance procedures after you assemble
and adjust the printer. (Chapter 4 describes adjustment procedures and Chapter 6
provides maintenance instructions.)

Small Parts

Table 3-3 lists the abbreviations this manual uses for small parts.

Table 3-3. Abbreviations for Small Parts

Abbreviation Part Name

CBB(P) Cross-recessed bind head B-tight with piain washer screw

CPS(0) Cross-recessed pan head S-tight with outside toothed lock washer screw
CB(0) Cross-recessed bind head with outside toothed lock washer screw

CBB Cross-recessed bind head B-tight screw
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Table 3-4 shows the screw shapes and names.

Table 3-4. Screw Shapes and Names

Head Body Washer (Assembled)
Top Side

Cross-recessed Bind Normal Plain washer

head

=
® | 1 |EBO| © =

(with Notch)

Slotted head Pan S-tight Qutside toothed
lock washer
S (= 0 =

Cup B-tight Spring washer

Cli=

( T O
‘ ™
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Service Checklist

Before you deliver the printer, check the table below to ensure that you repaired it
properly. The table is designed to help you maintain service quality standards.

Table 3-5. LQ-200/AP3000 Service Checklist

item Component Points to Check

Printing Printhead wires Are any wires broken? O Checked O N/A
Are any wires worn out? O Checked 0O N/A
Is the platen damaged? o Checked O N/A

Is the ribbon mask deformed? O Checked © N/A

Carriage mechanism Does the carriage move
smoothly? o Checked O N/A
O noise
O contamination
O lubrication

Does the carriage motor

overheat? O Checked O N/A
Paper feed mechanism | Does the printer feed

paper smoothly? O Checked 0O N/A

Does the paper feed motor

overheat? 0 Checked O N/A
Paper path Is the paper release lever

set correctly for the type of O Checked O N/A

paper you are using?

Is there any foreign material

in the paper path? o Checked T N/A
Self test Is it normal? 0 Checked 0O N/A
On line test Is it normal?
(application ) O Checked O N/A
Adjustment Printhead Platen gap adjustment o Checked O N/A
Printing Printing position adjustment
for bidirectional printing 0 Checked DO N/A
ROM version The ROM version is
(main) ' o Checked 0O N/A
Delivery Has the ribbon been removed? O Checked O N/A
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Disassembly and Assembly

This chapter describes how to disassemble the printer. To assemble the printer,
follow the disassembly steps in reverse. Special assembly notes describe any extra
information you need to assemble the printer. Adjustment required notes describe
any adjustments that are necessary.

WARNING

Before you disassemble the printer, read the section on general repair
information at the beginning of this chapter.

CAUTION
Remove the paper and the ribbon cartridge before you disassemble the printer.

This chapter divides printer disassembly into five main steps:
1. Removing the printhead

2. Removing the case

3. Removing circuit boards

4.  Removing the printer mechanism

5. Disassembling the printer mechanism.

For detailed exploded diagrams of the printer and the printer mechanism, see
Figures A-6, A-7, and A-8.
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Removing the Printhead

1. Make sure that you have removed the paper and the ribbon cartridge. Then
remove the printer cover.

2. Unlock (pull down) the two levers that secure the printhead to the carriage.
Then lift up and remove the printhead.

Printhead

Head Cable

Figure 3-1. Removing the Printhead

3. Disconnect the head cable from the connector on the printhead.
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Removing the Case

This section describes how to remove the upper case and the control panel.

Removing the upper case
1. Remove the printer cover and the paper guide.
2. Remove the pull tractor assembly.

3. Insert a standard screwdriver into each of the two holes at the front of the
lower case and push to unlock each notch. Then lift up the upper case.

Upper Case Guide

The notch can be unlocked \

by pushing it in the direction

shown by the arrow, using the

screwdriver.
Lower
Case Notch

Figure 3-2. Removing the Upper Case - 1
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4. While lifting up the upper case, disconnect the control panel’s flexible flat
cable (FFC) from connector CN4 on the CO64 MAIN board. Then remove the
upper case.

Figure 3-3. Removing the Upper Case - 2
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Removing the control panel
1.  Remove the upper case as described earlier in this chapter.

2. Turn the upper case upside down and push in the two notches that secure the
control panel to the upper case. Then remove the control panel from the
upper case.

CAUTION

When you install and remove the control panel, be careful not to damage the
FFC on the control panel with the FFC guide on the upper case.

Figure 3-4. Removing the Control Panel
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Removing the Circuit Boards

This section describes how to remove the C064 MAIN board, the PEBFIL-II board,
and the transformer.

Removing the C064 MAIN board
1. Remove the upper case as described earlier in this chapter.

2. Disconnect connectors CN5, CN6, CN7, CN8, CN9, and CN10 on the C064
MAIN board. (These connectors connect the printer's main components to the
C0O64 MAIN board.)

CAUTION

To disconnect the connectors, pull them out slowly and gently while holding the
board. Forcefully removing the connectors can damage the board.

CN6
CN7 CN9
CN8
CN5
C064 MAIN

CBB (C) (P) Screw Shield Plate  CBB (C) (P) Screw

Figure 3-5. Removing the C064 MAINBoard
3.  Remove the two CBB(P) screws (M3 x 10) that secure the C064 MAIN board
to the base plate.

4. Remove the shield plate.
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5. Using a screwdriver, loosen the six bent tabs on the lower case. (These tabs
secure the board to the case.) Then remove the CO64 MAIN board.

CAUTION

When you remove the CO64 MAIN board from the lower case, do not bend the
tabs too much. When you push the tabs, be careful not to break them or
damage any of the board’'s components.

Removing the PEBFIL-II board
1.  Remove the upper case as described earlier in this chapter.

2. Disconnect connector CN1 on the PEBFIL-11 board. (CN1 connects the
transformer to the PEBFIL-11 board.)

3. Remove the CB(0) (M4 x 8) screw that secures the PEBFIL-11 board’s ground
terminal.

4.  Remove the CPS(0) (M3 x 6) screw that secures the PEBFIL-11 board to the
base plate.

5. Remove the PEBFIL-II board and the power cord.

CB (0) (M4 X 8)

CPS (0)
(M3 X 6)

PEBFIL-ll

CN 1

Figure 3-6. Removing the PEBIL-11 Board
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Removing the transformer

1.

2.

CBB (M4 X 12)

Remove the upper case as described earlier in this chapter.

Disconnect connector CNI on the PEBFIL-II board. (CNI connects the
transformer to the PEBFIL-II board.)

Disconnect connector CNIO on the CO64 MAIN board. (CNIO connects the
transformer to the CO64 MAIN board.)

Remove the CB(0) (M4 x 8) screw that secures the transformer ground
terminal.

Remove the four CBB (M4 x 12) screws and the CB(0) (M4 x 8) screw that
secure the transformer. Then remove the transformer.

CB (0) (M4 X 8) CB (0) (M4 X 8)

CBB (M4 X 12)

Transformer

Figure 3-7. Removing the Transformer
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Removing the Printer Mechanism

This section describes how to remove the platen unit, the paper guide, and the
printer mechanism. You remove the platen unit and the paper guide to facilitate
removing the printer mechanism.

Figure 3-8. Removing the Printer Mechanism
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Removing the platen unit and the paper guide
1. Remove the upper case as described earlier in this chapter.

2. Remove the ground spring hook under the paper feed motor at the right side
of the platen unit. Then remove the spring from the platen unit.

3. Turn the shaft holders at the left and right sides of the platen unit as shown
in Figure 3-9. Then lift the platen unit to remove it.

Frame
(Left Side)

Platen

Ground Spring

Shaft Holder

Shaft Holder

(Left Side)

(Right Side)
Figure 3-9. Removing the Platen Unit

4. Disconnect the cable from connector CN9 on the C064 MAIN board.
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5. Facing the back of the printer mechanism, unlock the two paper guide notches
by pushing them toward the front of the printer. Then remove the paper
guide.

Notches

Figure 3-10. Back of the Printer Mechanism

Assembly Notes

« Connect the end of the paper end sensor arm to the bottom paper end lever.

« To install the ground spring, first attach it to the hook at the front and
insert it into the platen shaft. Then attach it to the hook near the paper feed
motor.
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Paper End Sensor Arm

Paper End
Sensor

Bottom Paper End Lever

Figure 3-11. Paper-End Sensor Arm

Adjustment Required

If any problems (such as non-uniform print density) occur after you install or
replace the platen unit, adjust the platen gap as described in Chapter 4.

Removing the printer mechanism

1. Remove the platen unit and the paper guide as described in the preceding
section.

2. Disconnect the cables from connectors CN5, CN6, CN7, and CN8 on the C064
MAIN board. (See Figure 3-5.)

3. Remove the CBB (M3 x 6) screw on the right side of the printer mechanism
that secures the bent portion of the ground plate. Then remove the bent
portion of the ground plate.

4. To loosen the six tabs on the lower case, push each one with a screwdriver.

Loosen the tabs as described in steps a, b, and ¢ below. (The tabs secure the
printer mechanism to the lower case.)
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CAUTION

When you loosen the tabs, push them gently to avoid damaging the lower case
or the printer mechanism.

a. Loosen tabs 1 and 2. Then lift the left side of the frame about a half inch
(1 cm) up from the lower case.

b. Loosen tab 3. Then lift the frame’s left side up another 2 inches (5 cm).

c.  Slide the printer mechanism in the direction indicated by the arrow in
Figure 3-12 and remove it from tabs 4 and 5. Use tab 6 as a fulcrum.

Figure 3-12. Removing the Printer Mechanism
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Disassembling the Printer Mechanism

This section describes how to remove the components from the printer mechanism.
When you follow the instructions in this section, see Figure A-7, the exploded
diagram of the printer mechanism, and Table A-2, the component list.

Removing the paper feed mechanism

1.
2.

Remove the printer mechanism as described earlier in this chapter.

The paper release lever’'s notch is inside the frame. Push the notch and
remove the paper release lever.

Paper
Release Lever

Push

Figure 3-13. Removing the Paper Release Lever
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3. Push the paper feed roller shaft downward and slide it approximately an inch
(2 cm) to the left. Then lift it up and remove it.

Frame

Paper Feed
Roller Shaft

Figure 3-14. Removing the Paper Feed Roller Shaft
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Disassembly and Assembly

Use a screwdriver to loosen the two tabs that secure the paper guide plate and
the paper guide spacer to the frame. Push the tabs out from the frame.)
Then lift up and remove the paper guide plate and spacer.

Paper Guide Plate
and Spacer

VA NN

Figure 3-15. Removing the Paper Guide Plate and Spacer
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Assembly Note

Figure 3-16 shows the direction in which to install the paper guide plate and
spacer.

Paper Guide Plate Spacer

The side containing
the cutout is the
right side.

Figure 3-16. Installing the Paper Guide Plate and Spacer
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Removing the paper feed motor

1.  Remove the printer mechanism as described earlier in this chapter.

2. Disconnect the motor cable from the paper feed motor.

3. Loosen the tab that secures the paper feed motor to the frame by pushing it in

with a screwdriver. To remove the paper feed motor, rotate it in the direction
shown by the arrow in Figure 3-17. Use point A as the fulcrum.

gz

En
=

(Viewed from Above)

Paper Feed Motor

Figure 3-17. Removing the Paper Feed Motor

LQ-200/AP3000
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Removing the paper end sensor

1.

Remove the platen unit and the paper guide as described earlier in this
chapter.

Loosen the tab that secures the paper end sensor to the paper guide. To
remove the paper end sensor, rotate it in the direction shown by the arrow in
Figure 3-18. Use point A as the fulcrum.

Notch

Figure 3-18. Removing the Paper End Sensor

Disassembling the platen unit

1.
2.

3-24

Remove the platen unit as described earlier in this chapter.
Remove the left shaft holder and the paper feed knob from the platen unit.

Pull out the ground spring and the platen gear at the right side of the platen
unit.

Remove the E-ring from the platen unit and pull out the right shaft holder
and the flat spring.



Disassembly and Assembly

Assembly Notes

« When you assemble the platen unit, see Figure 3-19 to ensure that you
install the flat spring and the shaft holder properly and that the gap
between the platen and the platen gear is the correct size.

« When you attach the ground spring to the platen unit, engage the long hook
first and then the short hook.

Flat Spring

Shaft
Holder

Ground Spring

Figure 3-19. Assembling the Platen Unit
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Removing the carriage unit

1. Remove the printer mechanism as described earlier in this chapter.

2. Remove the printhead as described earlier in this chapter.

3. Turn the printer mechanism upside down. Then manually move the carriage

unit w© the cutout in the carriage motor frame. (Move the carriage unit until
you see the carriage unit and the timing belt join through the cutout.)

Cutout

Figure 3-20. Bottom of the Printer Mechanism

4. Using round-nose pliers, detach the timing belt from the carriage unit. Be
careful not to damage the belt.
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Lift portion A (in Figure 3-21) of the carriage guide shaft ground plate and
remove it frorn the notch in the carriage motor frame. Slide the plate so that
you can remove it from the frame through the plate cutout at B.

Carriage Guide ; B
Shaft Ground
Plate

Carriage Motor Frame

Notch

T Carriage Guide
Shaft Ground Plate

Figure 3-21. Removing the Carriage Guide Shaft Ground Plate

6. Turn the printer mechanism right side up. Rotate the left carriage guide

shaft lever fully counterclockwise and pull it out through cutout A. Then turn
the right carriage guide shaft lever fully clockwise and pull it out the same

way.

Carriage Guide
Shaft Lever (Left)

(Viewed from the Left Side)

Figure 3-22. Removing the Carriage Guide Shaft
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7. Push the notch that secures the carriage guide plate to the frame. Then slide
the carriage guide plate to the left and remove it.

Carriage Guide Plate

Figure 3-23. Removing the Carriage Guide Plate

8. Lift up and remove the carriage unit, the carriage guide shaft, and the head
adjust lever.
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Assembly Notes

« Before you install the carriage guide shaft and the head adjust lever,
position them as shown in Figure 3-24.

Head Adjust Lever

N2 Carriage Guide Shaft

Figure 3-24. Carriage Guide Shaft and Head Adjust Lever

« The left carriage guide shaft lever is gray and the right one is black. For
each lever, slide the hole onto the corresponding shaft end.

« When you connect the head cable, be sure to pass it through the FFC guide
at the frame correctly.

Adjustment Required

After you assemble the carriage unit, adjust the platen gap as described in
Chapter 4.
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Removing the carriage motor

1. Follow steps 1 through 5 of the preceding section on removing the carriage
unit.

2. Disconnect the motor cable from the carriage motor. Disconnect the home
position sensor’s lead wire from the molded clip at the bottom of the frame.

(See Figure 3-25.)

3. Loosen the four tabs that secure the carriage motor frame to the chassis
frame. Remove the carriage motor frame.

Figure 3-25. Removing the Carriage Motor Frame
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4. Remove the belt tension spring from the carriage motor frame. Remove the
0.092 inch (2.3 mm) E-type retaining ring on the carriage motor. Then remove

the plain washer, belt pulley flange, belt pulley shaft holder, belt pulley, and
timing belt.

Retaining E-Ring (2.3)

@/ Plain Washer
o

% _ Belt Pulley Flange
ﬁb}/ Belt Pulley Shaft Holder

Carriage Motor Frame

Carriage

Belt Tension
Motor

Spring

Figure 3-26. Removing the Carriage Motor

5. To remove the carriage motor, move it in the direction indicated by the arrow
in Figure 3-26.

Assembly Notes

Attach the E-rings as follows:

« When you attach the ring to the left pulley shaft, install it so that its
opening faces left.

« When you attach the ring to the right pulley shaft, install it so that its
opening faces right.

After you attach the E-rings, use tweezers to check that they are fixed in place
and do not move.
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Removing the home position sensor

1.

3-32

To remove the carriage motor Came, follow steps 1 through 3 of the preceding
section on removing the carriage motor.

Push in the notch on the home position sensor and remove the sensor from the
carriage motor frame.

Home Position Sensor

|

Carriage Motor Frame

Figure 3-27. Removing the Home Position Sensor
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Disassembling the ribbon feed mechanism
1. remove the printer mechanism as described earlier in this chapter.

2. Turn the printer mechanism upside down. Without removing the ribbon gear
cover, use a screwdriver to loosen the four bent tabs of the ribbon gear cover
slightly. (Do not remove the ribbon gear cover while the printer mechanism is
upside down, because the gears will scatter.>

Tab

Figure 3-28. Removing the Ribbon Gear Cover

3. Turn the printer mechanism right side up, and remove the ribbon gear cover.
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Disassembling the tractor unit

1. Use a screwdriver to loosen the three tabs on the sprocket mounting plate.
Remove the side covers. (You can remove the left and right side covers at the

same time.)

Push

Sprocket
Mounting

Plate (R) Side Cover (R)

Sprocket
Transmission Gear

Figure 3-29. Removing a Side Cover

2. Push open the two sprocket gear tabs and remove the sprocket shaft from the
sprocket gear.

3. Remove the sprocket transmission gear. Then remove the sprocket mounting
plate from the sprocket shaft.
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4. Use a screwdriver to loosen the sprocket mounting plate tab. Then pull out
the sprocket guide shaft.

Sprocket /
Mounting Plate (L) /
N A

Sprocket Guide
Shaft

Figure 3-30. Removing the Sprocket Guide Shaft
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5. Pull out the sprocket assembly and paper guide roller from the sprocket shaft
and the sprocket guide shaft. The T-shaped notch on the paper guide roller
indicates the direction in which to move it along the sprocket shaft.

Assembly Note

When you assemble the paper guide roller, insert the sprocket shaft from the
side with the T-shaped notch.

X T - Shaped Notch

Sprocket Shaft

N

O

Paper Guide Roller

Figure 3-31. Removing the Paper Guide Roller
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Assembly Notes

When you attach the paper guide roller to the sprocket shaft, move the roller
in the same direction in which you removed it. (See Figure 3-32.)

Place the sprocket wheels on the sprocket shaft so that their markings are
on the left. Align the markings on the two wheels.

Sprocket Wheel

Sprocket Shaft

(The longer portion goes on
the right side.)

Marks to be Matched

Figure 3-32. Installing the Sprocket Wheels
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Adjustment Overview

This chapter describes adjustment procedures. To ensure proper operation, you
need to adjust the printer after you repair or replace any parts.

Adjusting the Platen Gap

If you rotated or assembled the carriage guide shaft or shaft levers or if printing is
abnormal, you need to adjust the gap between the platen and the printhead.
Follow these steps:

1. Remove the printer mechanism as described in Chapter 3.

2. Install the paper guide and the platen unit on the printer mechanism.
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3. Remove the printhead. To remove the ribbon mask, use tweezers to pull it
slightly toward the front of the printer and then lift it up.

Ribbon Mask

Carriage

Figure 4-1. Removing the Ribbon Mask

4. Reinstall the printhead.

5. Move the head adjust lever to the second position and move the paper release
lever to the tractor position.

6. Manually move the carriage to column 10.
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Place the gap gauge between the platen and printhead. Using the left and
right carriage guide shaft levers, adjust the gap so that the 0.017 inch
(0.42 mm) gauge can pass smoothly while the 0.018 inch (0.45 mm) gauge
cannot pass at all.

Rotate the left carriage guide shaft lever clockwise to widen the platen gap or

counterclockwise to close it. Rotate the right carriage guide shaft lever
counterclockwise to widen the platen gap or clockwise to close it.

0.43 = 0.01mm

/

+ |

_I‘( Printhead

Platen

Figure 4-2. Adjusting the Platen Gap

Head Adjust Lever

Frame (Left Side)

Carriage Guide
Shaft Lever (Left)

Figure 4-3. Moving the Carriage Guide Shaft Lever

LQ-200/AP3000
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8. Adjust the platen gap at the 10th and 70th column positions and at the middle

of the platen. When the gaps at all three positions match, the adjustment is
complete.

Figure 4. Platen Gap Adjustment Positions

Adjusting the Bidirectional Printing Alignment

If lines or characters are misaligned during bidirectional printing, perform this
adjustment. Also perform this adjustment whenever you replace the CO64 MAIN
board or the printer mechanism.
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VR1 and VR2 Specifications

Use variable resistors VR1 or VR2 on the C064 MAIN board to perform the
bidirectional printing alignment adjustment. Use VR1 in draft mode and VR2 in
LQ mode. Tables 4-1 and 4-2 show the specifications for VR1 and VR2.
Misalignment usually occurs when the carriage moves from right to left.

Table 4-1. VR1 Specifications

VR1 Shifting Direction and Value

-7 7/240 inch -—

-6 6/240 inch }

-5 5/240 inch - e/

-4 4/240 inch

-3 3/240 inch Printing starts n/240 of an inch to the
-2 2/240 inch left of the reference position.

-1 1/240 inch

0 Normal position (reference position) Printing starts here.

1 1/240 inch o

2 2/240 inch )

3 3/240 inch - o

4 4/240 inch

5 5/240 inch Printing starts n/240 of an inch to the
6 6/240 inch right of the reference position.

7 7/240 inch
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Table 4-2. VR2 Specifications

VR2 Shifting Direction and Value
-11 11/720 inch
-10 10/720 inch
-9 9/720 inch
-8 8/720 inch '
-7 7/720 inch !
-6 6/720 inch - T
-5 5/720 inch
-4 41720 inch
-3 3/720 inch Printing starts n/720 of an inch to the
-2 2/720 inch left of the reference position.
-1 1/720 inch

>
0 Normal position (reference position) Printing starts here.
1 1/720 inch
2 2/720 inch
3 3/720 inch
4 4/720 inch B
5 5/720 inch B !
6 6/720 inch -
7 7/720 inch
8 8/720 inch
9 9/720 inch Printing starts n/720 of an inch to the
10 10/720 inch right of the reference position.
11 11/720 inch

Adjustment Procedures

To facilitate adjustment, VR1 and VR2 have standard positions. The standard
position is the point at which the variable resistor stops when you turn it
counterclockwise. To adjust the alignment, first move VR1 or VR2 to its standard
position. Then rotate VR1 or VR2 as described in the following sections.

« Select tractor feeding, load continuous paper, and install the ink ribbon.

* Move the head adjust lever to the second position.

4-6
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Draft mode

1.

Pattern 1

Turn on the printer while holding down the ON LINE, FORM FEED, and
LINE FEED buttons.

Press the ON LINE button.
Press the LINE FEED button. The printer prints five test patterns. The

pattern corresponding to the current value of VR1 is the middle pattern. For
example, in Figure 4-5, VR1 equals -4 (pattern 3).

B1 -d AdJustment Mode

R1

| NN NN NN NN NN Prebirhd
':':|:|:I:l:l:’:l:':l:l:l::I:::ij:)l:::‘:‘IIIII|II:IIIIII|IIIIIllll’Il‘ltll’l)llllll:lllll:lllil[1']!“j!jl}ljllzll':l:l:’]lll'J‘Hkt:llijlt.’l
IIIIHHHHIIHI!H IHHIII!IIIIIIIIH\\‘\HIIIIHIIIHHMHIIIIHIIIHHIM)I

A
IR IR R G
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Figure 4-5. Draft Mode Test Patterns

Select the best-aligned pattern as described here:

¢ If the best-aligned pattern is just above the middle pattern, press the
FORM FEED button once. If it is the top pattern, press the FORM FEED
button twice. (See Table 4-3.)

e If the best-aligned pattern is just below the middle pattern, press the
LINE FEED button once. If it is the bottom pattern, press the LINE
FEED button twice. (See Table 4-3.)

For example, if the best-aligned pattern is VR1 = -2 (pattern 5), press the
LINE FEED button twice.
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Table 4-3. Selecting the Best-Aligned Test Pattern

Number of Best-

Aligned Pattern Button to Press Number of Times to Press the Button
1 FORM FEED Twice
2 FORM FEED Once
3

{middie pattern) — —

4 LINE FEED Once
5 LINE FEED Twice

5. Press the ON LINE button to print the pattern you select.

6. Check the alignment of the printed pattern. If it is not satisfactory, return to

step 4.

7. To set VR1 for the best-aligned pattern, turn VRI until the buzzer sounds.

8. Turn off the printer.

LQ mode

The LQ mode adjustment is similar to the draft mode adjustment described above.

1. Turn on the printer while holding down the ON LINE, FORM FEED, and
LINE FEED buttons.

2. Press the ON LINE button.

4-8
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Adjustment

Press the FORM FEED button. The printer prints five test patterns. The
pattern corresponding to the current value of VR2 is the middle pattern. For
example, in Figure 4-6, VR2 equals +4 (pattern 3).

i-d Adiustment Mode
2 = +2

Bi
VR2
’Ii&! = +3

v

Figure 4-6. LQ Mode Test Patterns

Select the best-aligned pattern as described here:

e If the best-aligned pattern is just above the middle pattern, press the
FORM FEED button once. If it is the top pattern, press the FORM FEED
button twice. (See Table 4-3.)

e |f the best-aligned pattern is just below the middle pattern, press the
LINE FEED button once. If it is the bottom pattern, press the LINE
FEED button twice. (See Table 4-3.)

For example, if the best-aligned pattern is VR2 = +5 (pattern 4), press the
LINE FEED button once.

Press the ON LINE button to print the pattern you select.

Check the alignment of the printed pattern. If it is not satisfactory, return to
step 4.

To set VR2 for the best-aligned pattern, turn VR2 until the buzzer sounds.

Turn off the printer.
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Troubleshooting 5

Procedure for Troubleshooting the Printer

Printer problems may produce a variety of symptoms that complicate the task of
troubleshooting. However, you can simplify this process by following the
procedure outlined in the flowchart below.

( START )

Unit Replacement

Repair of Repair of
Main Board Printer Mechanism

( Fault is corrected. )

Figure 5-1. Troubleshooting Procedure

Unit Replacement

For most problems, it is sufficient for you to determine the difficulty to the unit
level. Refer to Table 5-1; determine what the problem is; then follow the checks

provided in the corresponding flowchart.

LQ-200/AP3000 5-1



Troubleshooting

Table 5-1. Symptoms and Reference Pages
Symptom Problem See Page
Printer does not operate ¢ Carriage does not move. 5-3
with power on ¢ None of the indicators on the control panel
light.
Abnormal carriage ¢ Carriage moves away from home position at 5-4
operation power on.
+ Although the carriage returns to the home
position, the printer does not enter
READY mode.
Incorrect printing (in ¢ No printing is executed. 55
self-test) with normal + Some dots do not appear.
carriage operation
Abnormal paper feed ¢ No paper is fed. 5-7
* Space between lines varies as a result of
irregular paper feed.
Abnormal operation of the ¢ No paper is fed when the LINE FEED or 58
control panel FORM FEED button is pressed and the
printer is off line.
¢ The mode of operation cannot be set from the
control panel.
¢ On-line or off-line mode cannot be entered.
incorrect printing when ¢ Carriage operates normally at power on, and 5-9
the printer is on line the result of the self-test is correct.
However, the print data from the computer is
not printed normally.

5-2
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The Printer Does Not Operate when the Power Switch is Turned On.

START

Is the
AC input voltage
normal?

Has fuse F1
on the PEBFIL-II
board blown?

(Ay———

No

Yes

Measure the DC voltage.
(+5V, +24 Von the

Use correct AC
input voltage.

END

Replace the fuse and dis-
connect connector CN10
from the main board.

power is turned

on again, does the

new fuse blow

main board).
Is the
DC voltage No
normal?
Yes Troubleshoot the
PEBFIL-II board.
Replace the
main board.
Is the fault
corrected?
Yes
Is the fault Yes
corrected?
No
Refer to
Table 5-3.
; END

LQ-200/AP3000

Troubleshooting

Is the fault
corrected?

5-3



Troubleshooting

Abnormal Carriage Operation

( START )

Are
connectors
CNS, CN6, CN7, and
" CN8 connecting the main
board and the printer

mechanism inserted
securely?

Secure

connectors.

No

Is the fault

Does
the carriage
move to the home
position at
power
on?

Yes

No

Refer to
Table 5-3.

Replace the
main board.

4

Is the fault
corrected?

corrected?

LQ-200/AP3000



Troubleshooting

Normal Carriage Operation but Incorrect Printing (During Self-Test)

Set the gap adjustment lever
to the first position and
perform the self-test.

No

Is printing
executed?

Are
printhead connectors
CNS, CN6, and the
connector between the printer
mechanism and the main board
connected correctly

Is any dot
missing?

with no contact
failure?

Measure the printhead
resistance. (See
Figure 5-2.)

Yes

Reinsert the

Is the

measurement Yes

m correctly.

normal?

Replace the printhead.

No Is the

Replace the
main board.

Y4

Is any dot
missing?

Replace the main board.

Y4

LQ-200/AP3000

corrected?

fault
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Troubleshooting

™

00000O0OO0
00000000

00000 OQCOC
000000000

{ Terminal

1
Assignment >

Figure 5-2. Printhead

5-6

O

O#

O3
O
Our
O o
O
O m3
O s
O wr
O wo

120
@)
@)
18
1o

#12

H16

1180

1200
421
4220 O

423
1240 O

{ Wire Assignment >

Coil Resistance:
19.1 £1.0 O at 25°C
(Between each dot wire and common.)

Resistance
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Troubleshooting

Abnormal Paper Feed (but Normal Printing)

( START )

Is the paper No

loaded correctly?

Yes

Does the
paper-feed knob
rotate smoothly when
turned manually with
power off?

Replace the
main board.

Is
the fault
corrected?

No

Load the paper
correctly.

Refer to
Table 5-3.

Does the
paper-feed motor
heat up at power
on?

Yes

Refer to

Table 5-3.

Replace the main
board.

LQ200/AP3000

END

END,

END,
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Troubleshooting

Abnormal Operation of the Control Panel

Is
connector CN4
between the control panel
and the main board
connected
correctly?

Yes

Reinsert connector
CN4 correctly.

No

Is
the fault

Is the
Self-test executed
normally?

corrected?

Yes

No

Replace the control
panel.

Is
the fault
corrected?

Replace the
main board.

END,

Is
the fault
corrected?

Replace the

main board.

Replace the control
panel.

5-8

END

END,
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Incorrect Printing in On-line Mode

Note: It is assumed that the host computer is operating normally.

( START )

Perform self-test.

Troubleshooting

No Refer to other
troubleshooting
items.

Is
printing normal?

Replace the connection
cable from host to
computer.

Is
the fault
corrected?

No

Replace the
main board.

4

LQ-200/AP3000
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Troubleshooting

Repair of the Main Board

This section provides instructions for repairing a defective main board. The
section describes various symptoms, likely causes, and checkpoints. Checkpoints
refer to proper waveforms, resistance values, and other values that should be
checked to evaluate the operation of any potentially bad component. Check these
values and take the appropriate action.

Table 5-2. Repair of the Main Board

Symptom

Cause

Checkpoint

Solution

The +5 V line
is dead.

IC8C is defective.

Observe the oscillation waveform and
the switching waveform.

1V/DIV, 20us/DIV

Oscillation waveform (pin 2 of 1C8C)

10V/DIV, 20us/DIV

Switching waveform (pin 9 of IC8C)

Replace IC8C.

LQ-200/AP3000




Troubleshooting

Table 5-2. Repair of the Main Board (cont.)

Symptom Cause Checkpoint Solution

The +5 V line Transistors Q33 and | Observe the chopping waveform
is dead. Q34 are defective.

10V/DIV, 20us/DIV

Chopping waveform (emitter of Q34)

The +24V line IC8C is defective. Observe the oscillation waveform and
is dead. the switching waveform.

v/ DIV, 20us/DIV

Oscillation waveform (pin 2 of IC8C)

10V/DIV, 20us /DIV

Switching waveform (pin 11 of IC8C)

LQ-200/AP3000 5-11



Troubleshooting

Table 5-2. Repair of the Main Board (cont.)

Symptom Cause Checkpoint Solution
The +24 V line Transistors Q35 and | Observe the chopping waveform. Replace Q35
is dead. Q36 are defective. or Q35.

10V/DIV, 20us/DIV
Chopping waveform (emitter of Q35)
Vx voltage is Q25, Q26, and ZD1 | Observe the Vx voltage when printer Replace Q25,
not output. are defective. power is turned on. Q26, or ZD1.
/ Emitter
( Collector
2V/DIV, 5ms/DiV
Vx voltage waveform (Q26)
5-12 LQ-200/AP3000



Table 5-2. Repair of the Main Board (cont.)

Troubleshooting

not operating.

Problem/

Symptom Cause Checkpoint Solution
The printer does | The Vx voltage Check the voltage waveform at the Vx | Replace IC6C.
not operate at is not being voltage and for the -RESET signal.
all. / The CPU is | output.
not operating.

Vx Voltage
RESET
Sms
The printer does | The Vx voltage Check pin 2 of IC6C for a change in Replace IC6C.
not operate at is not being the signal from HIGH to LOW.
all. / The CPU is | output.

-

20ms :

The printer does
not operate at
all. / The CPU is
not operating.

is defective.

Either ROM or RAM

Replace either
IC3C or IC2C.

LQ-200/AP3000



Troubleshooting

Table 5-2. Repair of the Main Board (cont.)

is abnormal. /
The self-test does
not print.

Problem/

Symptom Cause Checkpoint Solution
The printer does | The CPU is defec- | Check for oscillator signal at either It a signal is
not operate at tive. pin 30 or pin 31 of the CPU. detected, re-
all. / The CPU is place IC4B.
not operating. Otherwise,

: replace CR1.
2V 20ms
Selftest printing | The CPU cannot Measure the voltage at VAref (pin 42) Replace IC4B.
is abnormal. / measure the voltage | of IC4B. The normal voltage is 4.75 V.
The seif-test does | on the +24 V line.
not print.
Self-test printing | IC6C is defective. Check the output of the IC7A chip select | Replace IC6C.

signal at pin 58 of IC6C.

| ]

lmls
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Troubleshooting

Table 5-2. Repair of the Main Board (cont.)

Problem/

Symptom Cause Checkpoint Solution
Self-test printing | IC7A is defective. At IC7A, check the HPW input signal Replace IC7A.
is abnormal. / (pin 31) and printhead drive signal
The self-test does of 7A.
not print.

Pin 31
Printhead
Drive
e
| b3
2v| 2v I | 02mg
Self-test printing | A printhead drive Check the printhead drive transistor Repiace the -
is abnormal. / transistor is corresponding to the dot. printhead
A specific dot is defective. drive transis-
not being printed. tor.
:h Base
o sty
Collector
— m— — \iq ]N
r
2v | 28V 0.5mg

LQ-200/AP3000 5-15



Troubleshooting

Table 5-2. Repair of the Main Board (cont.)

Problem/

Symptom Cause Checkpoint Solution
Paper is not fed The paper feed Check the paper feed motor drive signal | Replace the
normally. / Paper | motor drive and paper feed motor drive transistor. paper feed
feed pitch is transistor is motor drive
abnormal (open- | defective. transistor.
phase)- Elase j:

alls
— N
oV ,.‘rov 2ms CoHTctor
Paper is not fed Q27 or IC4A is Check transistor Q27. Replace Q27
normally. / Paper | defective. or IC4A.
does not feed
or the feed pitch
is abnormal
(lack of torque).
Printing in on-line | IC6C or IC4A is Check the input/output signals of Replace IC6C
mode is abnormal. | defective. 1C6C or IC4A. or IC4A.
/ Data is corrupted
when the paraliel
interface is used.

5-16
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Repair of the Printer Mechanism

Troubleshooting

For detailed procedures for replacing or adjusting parts, refer to Chapter 3,

Disassembly and Reassembly, and Chapter 4, Adjustment. If a problem or system
recurs after you have attempted to repair the printer, refer to the tables above to
find other potential causes.

Table 5-3. Repair of the Printer Mechanism

Problem Symptom Cause Checkpoint Solution
The carriage | The carriage Foreign sub- Manually move the timing belt | Remove any
motor does motor complete-| stances are to see if this causes the motor | foreign
not operate. | ly faiis to lodged in the 1o rotate. substances.

activate at gears or else-

power on. where in the

mechanism.

The carriage | The carriage The carriage Measure the coil resistance Replace the
motor does motor complete-] motor is of the motor. The resistance carriage
not operate. | ly fails to defective. should be about 21 ohms. motor.

activate at

power on.
The carriage | The carriage The belt pulley | Check for a broken or worn Replace the
doesn’t op- motor rotates, | is defective. pulley. belt pulley.
erate normally| but the
at power on | carriage does | The timing belt | Check that the timing belt is Reinsert the
(when the not move. is defective. correctly inserted into the timing belt.
carriage has bottom ot the carriage.
been centered
manually be- Check for a broken timing belt. | Replace the
fore power is timing belt.
turned on.)
The carriage | The carriage Carriage move- | Check whether the carriage Clean and
doesn’t op- moves left ment is not moves smoothly when you lubricate.
erate normally; slightly, then smooth. move it manually.
at power on | stops.
{when the
carriage has | The carriage The home posi- | Use a tester to check the home | Replace the
been centered| moves to the tion sensor is position sensor. home position
manually be- | ieft end, then defective. Sensor.
fore power is | stops.
turned on.)

LQ-200/AP3000 5-17




Troubleshooting

Table 5-3. Repair of the Printer Mechanism (cont.)

Problem Symptom Cause Checkpoint Solution
The self-test | The carriage The printhead | Check the connector for the Replace the
doesn’t print. | moves, but FFC common | common wires of the printhead | FFC.

nothing is wires are dis- FFC.
printed. connected.
Printing stops | The paper guide| Check whether the paper guide | Remount the
before the plate is not plate is mounted in the right paper guide
page end is positioned position. plate
reached. correctly.
Self-test A specific dot | The printhead is| Measure the coil resistance of | Replace the
printing is fails to print. defective. the printhead. The normat printhead.
abnormal. value is approximately 19 ohms.
Check whether the dot wire is | Replace the
broken. printhead.
Seif-test Printing is too | The printhead is| Check whether the tip of the Replace the
printing is light or the defective. dot wire is worn. printhead.
abnormal. print density
is not uniform. | The platen gap | Set the gap adjustment lever to | Adjust the
is not properly | the second position and check |gap. Refer to
adjusted. the gap between the tip of the | Platen Gap
printhead and the platen. The | Adjustment,
appropriate value is 0.43 mm. |in Chapter 4.
Paper feed is | Printing is Foreign sub- Check the paper path visually. | Remove any
defective. performed, but | stances are foreign
the paper is lodged in the substances.
not fed paper path.
uniformly.
The paper feed | Check that no foreign substance| Remove any
motor is not is lodged between the gears foreign
driving the and that the gears are not substances.
gear correctly. | broken or worn.
Replace the
paper feed re-
duction gear.
Replace the
platen gear.
The paper feed | Measure the coil resistance Replace the
motor is of the paper feed motor. paper feed
defective. The approximate value is motor.
approximately 58 ohms.

5-18
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Table 5-3. Repair of the Printer Mechanism (cont.)

Troubleshooting

Problem Symptom Cause Checkpoint Solution
Ribbon feed | The ribbon is The ribbon Dismount the ribbon cartridge. | Replace the
is defective. | not fed. cartridge is Rotate its knob manually and ribbon car-

defective. check whether the ribbon feeds | tridge.
normally.
Foreign sub- Check whether the ribbon driv- | Remove any
stances are ing gear rotates when you move| foreign
caught in the the cartridge manually. substances.
gears.
Ribbon feeds The planetary | Move the carriage manually and{ Replace the
properly when | lever is check whether the planetary ribbon-feed
the carriage defective. lever turns in reverse and en- | mechanism.
moves in only gages the gear.
one direction
(i.e., it fails
to feed when
the carriage
moves in the
other direc-
tion).
Paper is Ink stains The ribbon Check whether the ribbon mask | Reinstall the
stained. appear on mask is not is in the correct position. ribbon mask.
areas where positioned
there is correctly.
printing.
The platen gap | Set the gap to the second Adjust the
needs to be position and check the gap gap. Refer io
adjusted. between the tip of the print- Platen Gap
head and the platen. The Adjustment in
appropriate value is 0.43 mm Chapter 4.
Printing con- | The printer The paper end | Check the paper end sensor Replace the
tinues past continues to sensor is switch. paper end
the end of print past the defective. sensor.
the paper bottom edge
or when no of the page.
paper is
loaded.
LQ-200/AP3000 5-19
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Maintenance

Maintenance 6

Proper maintenance is essential to assure optimal printer performance for the
longest possible period and to minimize malfunction frequency.

Preventive Maintenance

Preventive maintenance includes regular cleaning of the case exterior (using
denatured alcohol), as well as occasional vacuuming of the mechanism’s interior to
remove dust and paper debris.

After cleaning the unit, check that it is adequately lubricated (as described below).
Before returning the printer to the customer, inspect the springs, paper feed
rollers, and basic operation.

WARNING

Disconnect the printer from the power supply before performing maintenance.
Do not use thinner, trichloroethylene, or ketone-based solvents on the plastic
components of the printer.

Lubrication and Adhesive Application

Epson recommends that the printer be lubricated at the points illustrated in
Figure 6-2. Table 6-2 lists each point along with its recommended lubricant. The
three recommended lubricants are Epson O-2, G-20, and G-26, all of which have
been tested extensively and found to comply with the needs of this printer. (Table
6-1 provides product details about these lubricants.)

Before applying lubricant, be sure that the surface to be lubricated is clean. Do
not apply too much lubricant, as this may damage related parts.

The adhesive application indicated in Table 6-3 is necessary following disassembly
or replacement of the timing belt. Epson recommends that Neji lock #2 (G)
adhesive be applied to the point illustrated in Figure 6-1. Avoid overflow to
contiguous parts.

6-1



Maintenance

Table 6-1. Application of Lubricants and Adhesive

Type Name Capacity Availability Part No.
Qil 0-2 40 cc E B710200001
Grease G-20 40 gm E B702000001
Grease G-26 40 gm E B702600001
Adhesive Neji lock #2 (G) E B730200200
E: Epson-exclusive product
Table 6-2. Lubrication Points (Refer to Figure 6-2.)
Reference No. Lubrication Points Lubricant
Q)] Carriage guide shaft (on the both left and right
sides of carriage) 0-2
2 Carriage guide plate (portion in contact with the
carriage)
2 inches (50 mm) (L) x .08 inches (2 mm) (W) G-26
3 Piaten gear (a quarter of the way around
the gear) G-26
(4) Shaft that supports the ribbon gears G-26
(5) Gear portions of the ribbon gears G-26
(6) Felt (inside the carriage) 0-2
@ Timing belt pulley (portion in contact with the
ribbon gear) G-26
8) Paper release lever G-26
()] Ground spring G-20

Note: Lubrication must be applied during the reassembly process.

6-2
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Table 6-3. Adhesive Application Point (Refer to Figure 6-1.)

Adhesive Application Point No. of Points

Part where timing belt engages the carriage 1

k<2

Figure 6-1. Correct Adhesive Application

LQ-200/AP3000 6-3
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Figure 6-2. LQ-200/AP3000 Lubrication Points
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The figure below illustrates the interconnection of the primary components. Table
A-l describes the function and size of the connectors.

Control Panet
e Model 5C10  Printer Mechanism
CR Motor Head Data Head Data
PF Motor Head Temp PE| |HP
Control
Panel
CN7 CN6
12-pin 15-pin CN5 Sl o
— & zK
ona 17-pin & N
11-pin
PN 2
C064 MAIN Board HE
AN
£
2|8
N ) 4-pin |1
™ 36-pin ICN 10 Transformer)
CN1
Z N
Power
input {\}
Paralle! PEBFIL-II
Filter
Board
Note: |
CR = carriage. Porattel 1/F { AC IN
PF = paperfeed |~~~ ~~ e
HP = home position. HOST COMPUTER
Figure A-l. Cable Connections
LQ-200/AP3000 A-l
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Table A-1. Board Connector Summary

Board Connector Function Pins

C064 MAIN board CN1 Host I/F (parallel) 36
CN4 Control panel 11
CN5 Head 1 17
CNé6 Head 2 15
CN7 CR motor and PF motor 12
CN8 HP signal 2
CN9 PE signal 2
CN10 AC power input 4

PEBFIL-II CN1 AC power output 2/3

board

Control panel

board CN1 Control panel 11

A-2
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Figure A-2. C064 MAIN Board Circuit Diagram
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Figure A-3. PEBFILL_II Board Circuit Diagram
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Figure A-4. Control Panel Circuit Diagram
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Appendix

Exploded Diagrams

Figure A-6 LQ-200/AP3000 Exploded Diagram
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Figure A-7. M-5C10 Printer Mechanism Exploded Diagram
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Figure AS. Tractor Exploded Diagram
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Table A-2. Part Number Reference Table

Ref. No. Description Ref. No. Description
100 Lower housing assembly 423 Retaining ring (2.3)
101 Foot 424 Ball bearing
102 Upper case assembly 425 CR assembly
104 Printer cover 426 Head ground plate
105 Cartridge cover 427 Head lock lever spring
106 Paper feed knob ESG 428 Head lock lever (left)
107 Sheet guide assembly 429 Head lock lever (right)
110 Paper guide assembiy 430 PE sensor assembly
111 Shield plate ESG 431 Platen guide
114 Tractor cover 432 Platen
115 Logo plate 433 Shaft holder
116 Grounding plate 434 Platen gear
117 Grounding plate, PF 435 Leaf spring
118 Grounding plate, CR 436 Retaining rings (6)
120 CPB(P) screw M3 x 10 437 Head adjust lever
121 CBB screw M4 x 12 438 Upper head cable
123 CBB screw M3 x 8 439 Lower head cable
124 CBO screw M4 x 8 440 Paper feed motor
125 CPS(0) screw M3 x 6 441 Paper feed reduction gear
200 Main board assembly 442 Carriage guide shaft
250 Control panel 443 Carriage guide shaft lever (left)
300 PEBFIL-!l board unit (120 V) 444 Carriage guide shaft lever (right)
301 Fuse 445 Carriage guide shaft ground plate
350 Power transformer 446 Carriage guide plate B
400 Printer mechanism 447 Motor cable
401 Ribbon planetary lever assembly 448 Ribbon mask
402 Frame 449 Qil pad
403 Paper feed roller 450 Bottom PE lever
404 Paper release lever ESG 451 Torsion spring 813
405 Front paper guide support 500 Sprocket unit
408 Paper feed roller shatt 501 Sprocket assembly (left)
409 Ribbon driving gear 502 Sprocket assembly (right)
410 Ribbon transmission gear 503 Paper hoiding cover (left)
411 Ribbon gear 504 Paper holding cover (right)
412 Ribbon gear cover 505 Paper holding cover spring
413 Rear paper guide suppont 506 Sprocket lock lever
414 Paper feed roller spring 508 Sprocket mounting plate (left)
415 Carriage motor frame 509 Sprocket mounting plate (right)
416 Home position sensor 510 Sprocket shaft
417 Carriage motor 511 Sprocket gear
418 Timing belt 512 Sprocket transmission gear
419 Belt puliey 513 Tractor guide shaft
420 Belt pulley flange 514 Side cover (left)
421 Belt tension spring 515 Side cover (right)
422 Plain washer 516 Paper guide roller

Note: ESG = Epson standard gray

LQ-200/AP3000
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Case Outline Drawings
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Figure A-9 LQ-200/AP3000 Case Outline Drawing
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Figure A-10. LQ-200/AP3000 Case Outline Drawing with Tractor Unit
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Table A-3. Connector CN3 on the CM4 MAINBoard

Pin Number Signal Name Direction Function
1 D5 In Data bit 5
2 D4 In Data bit 4
3 D7 In Data bit 7
4 AB1 Out Address bit 14
5 A5 Out Address bit 5
6 A6 Out Address bit 6
7 A10 Out Address bit 10
8 -R In Reset input
9 GND — Ground
10 A9 Out Address bit 9
11 A8 Out Address bit 8
12 D2 In Data bit 2
13 D1 In Data bit 1
14 -RD Out Read signal
15 DO In Data bit 0
16 AQ Out Address bit 0
17 D3 In Data bit 3
18 -CG Out CG ROM select signal
19 D6 In Data bit 6
20 Al4 Out Address bit 14
21 A4 Out Address bit 4
22 -WR Out Write signal
23 A7 Out Address bit 7
24 +5V — +5V
25 Al Out Address bit 11
26 -PROG Out Program ROM select signal
A-14 LQ-200/AP3000




Tahle A-3. Connector CN3 on the C064 MALN Board (cont.)

Appendix

Pin Number Signal Name Direction Function
27 A12 Out Address bit 12
28 A13 Out Address bit 13
29 A1 Out Address bit 1
30 ABO Out Address bit 13
31 A2 Out Address bit 2
3z A3 Out Address bit 3

Note: Minus signs are used in front of signal names to indicate LOW active signals.

Table A-4. Connector CN4 on the C064 MAIN Board

Pin Number Signal Name Direction Function
1 GND — Ground
2 LFSW In LINE FEED button
3 FFSW In FORM FEED button
4 ON-LINE SW In ON LINE button
5 ON-LINE LP Out ON LINE LED drive
6 BUZZER Out Buzzer drive
7 PE LP Out Page end LED drive
8 READY LP Out Ready LED drive
9 +5V — +5V
10 ENVELP — Not connected
11 HSPLP — Not connected

LQ-200/AP3000
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Table AS. Connector CN5 on the C064 MAINBoard

Pin Number Signal Name Direction Function

1 TEMP1 In TEMP signal

2 TEMP2 In TEMP signali

3 HD 4 Out Head data 4

4 HD 20 Out Head data 20

5 HD 8 Out Head data 2

6 HD 12 Out Head data 12

7 HD 16 Out Head data 16

8 HD 24 Out Head data 24

9 COM — Head common ground
10 COM — Head common ground
1 COM — Head common ground
12 HD 17 Out Head data 17

13 HD 21 Out Head data 21

14 HD 9 Out Head data 9

15 HD 13 Out Head data 13

16 HD 1 Out Head data 1

17 HD 5 Out Head data 5

A-16 LQ-200/AP3000
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Table A-6 Connector CN6 on the C064 MAIN Board

Pin Number Signal Name Direction Function
1 HD 6 Out Head data 6
2 HD 14 Out Head data 14
3 HD 10 Out Head data 10
4 HD 23 Out Head data 23
5 HD 18 Out Head data 18
6 HD 15 Out Head data 15
7 HD 22 Out Head data 22
8 COM — Head common ground
9 COM — Head common ground
10 COM — Head common ground
11 HD 7 Out Head data 7
12 HD 19 Out Head data 19
13 HD 2 Out Head data 2
14 HD 11 Out Head data 11
15 HD 3 Out Head data 3
Table A-7. Connector CN7 on the C064 MAINBoard
Pin Number Signal Name Direction Function
1 CRD Out Carriage phase D
2 CRB Out Carriage phase B
3 CR cp-com — Carriage DC common ground
4 CR ascom — Carriage AB common ground
5 CRC Out Carriage phase C
6 CPA Out Carriage phase A
7 PFD Out Paper feed D
8 PAB Out Paper feed B

LQ-200/AP3000
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Table A-7. Connector CN7 on the C064 MAIN Board (cont.)

Pin Number Signal Name Direction Function
9 PF com — Paper teed common ground
10 PF com —_ Paper feed common ground
11 PFC Out Paper feed C
12 PFC Out Paper feed A
Table A-8. Connector CN8 on the C064 MAINBoard
Pin Number Signal Name Direction Function
1 HOME In Home position signal
2 GND — Ground
Table A-9 Connector CN9 on the C064 MAIN Board
Pin Number Signal Name Direction Function
1 PE in Paper end signal
2 GND — Ground
Table A-10. Connector CN10 on the C064 MAIN Board
Pin Number Signal Name Direction Function
1 AC1 In AC
2 AC1 in AC
3 AC2 In AC
4 AC2 In AC
A-18
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