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Points You Must Observe To Assure Product Safety

In order to assure the safe operation of this product, carefully observe the specifications as
well as the notes provided below.

Seiko Epson Corporation will not bear any responsibility for any damage or injuries arising
from use of this product that is not in accordance with the specifications and the notes

provided below.

Notes on Printer Control

The conditions setling forth the maximum time power can be applied (and the maximum current that can be
applied) to electronic components such as the motor and magnets must be observed.

If the maximum time power can be applied (or the maximum current that can be applied) is exceeded, the
components mentioned above could overheat and start a fire or begin to smoke.

Always include protective circuitry governing the length of time power is applicd and the amount of current that is
applied when designing the drive and control circuits for the motor, magnets, etc.

If protective circuitry is not included, misoperation of the printer control circuits could cause the components
mentioned above to overheat and begin to smoke or burn.

Notes on Handling

Because the print head can become very hot, it must not be exposed in such a way that it can be touched.

Touching the print head could cause burns.

When equipping the printer with a manual paper cutler or an automatic paper cutter, the case must be designed so
that the blade is not exposed.

Touching moving parts could cause a laceration or other injury.

The case must be designed so that movable parts such as gears, etc., are not exposed.

Touching moving parts could cause a laceration or other injury.
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CONFIDENTIALITY AGREEMENT

BY USING THIS DOCUMENT, YOU AGREE TO ABIDE BY THE TERMS OF THIS AGREEMENT. PLEASE
RETURN THIS DOCUMENT IMMEDIATELY IF YOU DO NOT AGREE TO THESE TERMS.

1.

-1

This document contains confidential, proprietary information of Seiko Epson Corporation or its affiliates.
You must keep such information confidential. If the user is a business entity or organization, you must
limit disclosure to your employees, agents, and contractors who have a need 1o know and who are also
bound by obligations of confidentiality.

On the earlier of (a) termination of your relationship with Seiko Epson, or (b) Seiko Epson's request, you
must stop using the confidential information.  You must then return or destroy the information, as
directed by Seiko Epson.

It a court, arbitrator, government agency or the like orders you to disclose any confidential information,
you must immediately notify Seiko Epson.  You agree to give Seiko Epson reasonable cooperation and
assistance in the negotiation.

You may use confidential information only for the purpose of operating or servicing the products to which
the document relates, unless you obtain the prior written consent of Seiko. Epson for some other use.
Seiko Epson warrants that it has the right to disclose the confidential information. SEIKO EPSON
MAKES NO OTHER WARRANTIES CONCERNING THE CONFIDENTIAL INFORMATION OR ANY
OTHER INFORMATION IN THE DOCUMENT, INCLUDING (WITHOUT LIMITATION) ANY
WARRANTY OF TITLE OR NON-INFRINGEMENT. Seiko Epson has no liability for loss or damage
arising from or relating to your use of or reliance on the information in the document.

You may not reproduce, store, or transmit the confidential information in any form or by any means
(electronic, mechanical, photocopying, recording, or otherwise) without the prior written permission of
Seiko Epson.

Your obligations under this Agreement are in addition to any other legal obligations. Seiko Epson does
not waive any right under this Agreement by failing to exercise it. The laws of Japan apply to this
Agreement.

Cautions

This document shall apply only to the product(s) identified herein.

No part of this document 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 Seiko Epson Corporation.

The contents of this document are subject to change without notice. Please contact us for the latest

" information.

While every precaution has been taken in the preparation of this document, Seiko Epson Corporation
assumes no responsibility for errors or omissions.

Neither is any liability assumed for damages resulting from the use of the information contained herein.
Neither Seiko Epson Corporation nor its affiliates shall be liable to the purchaser of this product or third
parties for damages, losses, costs, or expenses incurred by the purchaser or third parties as a result of:
accident, misuse, or abuse of this product or unauthorized modifications, repairs, or alterations to this
product, or (excluding the U.S.) failure 1o strictly comply with Seiko Epson Corporation’s operating and
maintenance instructions.

Seiko Epson Corporation shall not be liable against any damages or problems arising from the use of
any options or any consumable products other than those designated as Original EPSON Products or
EPSON Approved Products by Seiko Epson Corporation.

Trademarks

EPSON® is a registered trademark of Seiko Epson Corporation.

General Notice: Other product and company names used herein are for identification purboses only and may
be trademarks of their respective companies.
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Summary
M-15011 is the mechanical dot printer, whose Print Head consists of 4 Print Solenoids laying horizontally
and moves for 24 dots horizontally. Print Head which moves horizontally prints unidirectionally as each

Print Solenoid of it is energized in order.
-When Print Head return, paper is fed for 1 pitch automatically. By repetition of this dot line printing and

paper feed desired Print Format can be obtained.
It is characterized by the following features:

1. Clear dot printing
2. Small-side, Light weight (62 g) and Super thin thickness (12.8 mm)

3.44.5 mm width normal paper
4. Ni-Cd Battery Drive
5. Low price

TITLE SHEET NO.
REVISION

M-15011
EP SON Specification A NEXT SHEET
v m

(STANDARD)




. a -

Confidential
Table of Contents

1. GENERAL SPECIFCATIONS ..oocivuurissssasssssesss s siss s s s 1

1.9 PHNHNG MENOT 11 eererrecvrrmiossss s ssssss s 1

1.2 PHNHNG FOMMAE. . vevveerevveeessssss s sssmss s 1

1.3 PHNE SPEO .oorevessseeresssmasseresssss e aaas 1

1 8 CIAFACIET SIZE +.rvevrvveesesssesseessseessaess s s sss s s oss 488 1

45 PADEI nersseseeeseeesessssass s R 1

1.6 PAPET FEEM 1.rvrrervrverseeeereesesssssss e sssms s 1

1.7 INKINGweeetorsassesseesesesssssssssss 1

18 MIOTOT +oeeoeeosesseeeese e se s sbaesa e AR b8 L 1

1.9 THMING DEECRON . vvcevevssummssassseesrseseciss s s 1

110 BESEE DEIECION ...ve.evveveseseeesresremecsssesss s eess s e 1

117 PIINE SOIENOIT covreoevesreeesseesseeseeeeesssssesssbsstas s AR 1

1 12 CONNECHON «.rervervsevsesesessseeseescessssssessess e aes S SEELEELEER 2

1.13 Ambient Temperature OPEIAtING ... iwremmmsssesssemsssssossssssssssiss s e 2

4 14 RENADIILY ... evvvvseseeereesssecess e ssssss s R 2

4 15 DIMENSIONS vvrrereveseeernssessesscesesssesasssesass esetass s s S LR S L S e 2

116 WRIGNE.eevrrarreresseecereemsssanerss s ass s 2

5 DETAIL SPECIFICATIONS w..ooueerriueerrmsssnssssesemisesasss s s 3

D 4 PHNE FOMMAL 1vvrvveveeeseessaessesssessesessssas sessesssseess s a4 8250ELEEESdonsres 3

D2 PAPET FEEA ..vvvvrseereesssessssssssiss s s 4

D 3 FAIDDON CASSEHE. ....vvervreereereseserereuesssesasessseas s S 4

D4 PN ...csssssssesesesssssssssss s 4

2.5 THMING DETBCIOT . 1vvveessrereeesinrissssssssesesssssssssmsasss s b 5

D 5 FRESEE DIBLECION wevoeee e veereseereseeessasiaseases s s ab b bR S8 SRS 6

D 7 IOTOT wervesveessessesesesessasssssassas et ecss SRS 4 EEEEEEEE 6

D 8 PLNE SOIBNMOI ... veeeeveraiseeseeecescrtsssarsesasssse st s8R S 8

2.9 TEIMINAI ASSIGNMENT 1ovvoreverrrrirsssrsssesssses s s s s 10

D 40 THTIE CRAM cvrvereeeeeeeressseessessesseesessessesss s arss b d s E R 2RSS SRS 11

D 11 OVETAll DIMENSIONS 1. verrversereesemsarsesesessssssiase s eSS 14

Attached Table 1 Print MOGE . ...cuucuiieusresseseiisissss sttt 15

TITLE SHEET NO.
REVISION

M-15011
EPSON Specification A NEXT SHEET




Confidential

1. GENERAL SPECIFCATIONS

1.1 Printing Method
Impact Dot Matrix Printer

1.2 Printing Format
1) Number of Total Dot: Max. 96 dots/1 dot line

2) Number of Column: Max. 16 columns
(Incase of 5 x 7 dot matrix and 1 dot column space)

1.3 Print Speed
1) 1 Dot Line: Approximately 100 ms (continuous printing, 4.5 VDC, 25°C)

2) 5 x 7 dot Matrix: Approximately 1 I/s (continuous printing, 4.5 VDC, 25°C)
(3 dots line space)

1.4 Character Size

1) Dot Space : Horizontal  0.35 mm
Vertical 0.35 mm
2) 5 x 7 Dot Matrix: 1.8 (W) x 2.5 (H) mm

1.5 Paper '

44.5 mm width woodfree paper

1.6 Paper Feed
Paper is fed automatically per dot line.” With a manual feed knob (option).

1.7 Inking

Ribbon Cassette
Ribbon is fed automatically during Motor revolution.

1.8 Motor
1) Terminal Voltage: ’ 4.5 +0.5/~0.7 VDC
2) Mean Current: Approximately 0.17 A (4.5 VDC, 25°C)

1.9 Timing Detector
Tachometer-Generator (directly connected with motor)

1.10 Reset Detector

Reed-Switch
1.11 Print Solenoid 4 columns / sol. x 4 pcs. of solenoids
1) Terminal Voltage: 4.5 +0.5/-1.2 VDC
NOTE: Print Solenoid terminal voltage and Motor terminal vollage
should satisfy the voltage relationship which is shown in item
2.8.1)
2) Ohmic Resistance: 1.5Q+0.15 Q (at 25°C)
TITLE SHEET NO.
E P S 0 N M-15011 REVISION
Specification
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1.12 Connection \
1) Printer side: P.C. Board with 2.54 mm pitch copper leaf pattern that is fixed on

printer frame.
2) Circuit side: Cable or Lead wires

1.13 Ambient Temperature Operating
0to 50°C

1.14 Reliability
MCBF 5 x 10° limes

1.15 Dimensions
73.2 (W) x 42.6 (D) x 12.8 (H) mm

1.16 Weight
Approximately 60 g
TITLE SHEET NO.
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2. D L SP ATION

2.1 Print Format

Print Head consists of 4 Print Solenoids (A. B. C. D) which are laid horizontally.  Print Head moves to
right direction from left side on stand-by condition. Moving amount of Print Head is 24 dots per Print
Solenoid. One dot line is formed by energizing Print Solenoid one by one as Print Head is moving.
Number of total dots per dot line is 96 dots (24 dots x 4 Print Solenoids)

Print
Solenocid A B C
______________ D | S ——
Number of 24 dots 24 dots 24 dots
total dots 564060000000 04054 84 FUUPVN ' 2004400000
/1 dot line 24 x 4 = 96 dots

Standard position of one dot line

1) 5 x 7 Dot Matrix

Divide 24 dots which one Print Solenoid is printable into four equal parts. And 6 dots in one part are
used as one column; That is 5 dots for printing and one dot for column space. Accordingly one dot line
is formed of 96 dots which are divided into 16 parts and 5 x 7 dot matrix character can be got by
repeating 7 times in the direction of paper feed. Number of columns is 186.

(5+1) x 16 = 96 dots/1 dot line

Column 12 3

Print
Solenoid A

Line space 3 dots

Column space | dot
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2.2 Paper Feed
1) One dot line Feed:

2) Space Feed:
3) Paper Free Mechanism:
4) Manual Paper Feed Knob:

2.3 Ribbon Cassette
1) Color:
2) Dimensions:
3) Life:

4) Parts number:

2.4 Paper
1) Kind:
2) Width:
3) Diameter:
4) Thickness:
5) Basis weight:

Paper is fed automatically for 0.35 mm (one pitch) when Print Head is
returned 1o left from right side.

Line space feed is done by feeding one dot line continuously.
Paper can be pulled out forward when the printer is in the halted state.
Option

Purple or Black
Approximately 74 (W) x 25 (D) x 7 (H) mm

Purple Approximately 1 x 10 lines (4.5 VDC 25°C continuous printing)
Black Approximately 7 x 10° lines (4.5 VDC 25°C continuous printing)
(Life test is done with print mode in Attached Table 1)

EPSON ERC-05

Woodfree paper

44.5+ 0.5 mm

Max. $50 mm

Approximately 0.07 mm

52.3 ¢/m? (141 b/ 500 sheet /17" x 227)
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2.5 Timing Detector
Timing Detector is tachometer-generator that is directly connected with motor. Detector generates 168
output signals per dot line; 96 output signals correspond to dot position of Print Head and 72 output
signals correspond to Print Head return. These output signals are arranged in a pulse wave form on
the customer side, and are used as Timing Pulse.

1) Timing Pulse: Timing Pulses should be obtained for threshold level to be 0 + 0.1 V of
Timing Detector output signal.

2) Output Waveform

]

H

o)

f

)]

o}
Timing Detector o
out-put signal =

[2g]

Tn Tn+1 Tn+e

[ Timing Pulse

[ denotes the signal to be generated by the customer side.

TITLE SHEET  |NO.

E PS O N s M-:lfsou REVISION
peciiication
(STANDAHD) A NEXT SHEET




Confidential

2.6 Reset Detector

Reset Detector has Lead-switch that makes at each time of dot lines. Reset Detector output signal is
used as Reset Signal which denotes standard position of dot position at each time of print cycles.

1) Rating: Voltage 2.85-20VDC
Current 20 uA -1 mA
Instantaneous power 5 mW or less (Resistance load)

2) Pulse waveform, phase

more than 55us

J\ i

, VTV Y
Reset Signal “ MAX .2.5ms (Note 2)
TYP.0.bms
. EE—
MIN.0.2ms
Em;’lg p—l:j._s—gl T, T2 4

NOTES 1.[__]denotes the signal to be generated by the customer side.

2. During motor steady driving (except for period from motor starting to genération of Reset
signal R1)

2.7 Motor
1) Driving and Stopping
The motor is in the halted state when the printer is in the stand-by state (i.e., non-printing condition).
Application of electric brake to quickly stop the motor must be performed by interrupting Motor Drive
signal within 0.5 ms after the leading edge of Reset signal Rn (Rn is R10 in case of 5 x 7 dot matrix and 3
dots line space.), and applying the Motor stop signal more than 100 ms, and short-circuiting a cross the
Motor terminals with a transistor.

2) Stopping at abnormality

Motor driving signal is cut off before the interval of timing pulse (Tn - Tn+1) is performed more than 1
second.
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3) Terminal Voltage:

4) Current

a) Peak Current:

b) Mean Current:

c) Current wave form

0.8

0.7

0.6

Current
0.5
(A)

0.2
0.3

4.5 +0.5/-0.7 VDC

Approximately 0.8 A (4.5 VDC, 25°C)

(Worst case 1.2 A or less)

Approximately 0.17 A (4.5 VDC, 25°C)

{——— A

V2

Time

(Sec)

-

A : Peak current at motor starting

B : Current at motor stopped

C : Halted state

./B

EPSON
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2.8 Print Solenoid
Dot Print is done by energizing Print Solenoid.
1) Terminal Voltage: 4.5 +0.5-1.2VDC

Print Solencid terminal voltage and
Motor terminal voltage should
satisfy the yoltage relationship of the
extent of an oblique line in the
following figure.

5.0

4.3

3.8 |,

t Solenoid terminal voltage(V)

.3

Prin
[4%]

A

-
1 —
‘\ -

3.8 5.0

Motor terminal voltage(V)

2) Ohmic Resistance: 1.5Q+0.15 Q (at 25°C)

3) Current: . 3 A/ Print Solenoid (Peak current)

4) Pulse Width: Form the leading edge of Timing signal Tn to the leading edge of
Timing signal Tn+1 (See following figure)

5) Watt consumption: 3 mj/dot

6) Energizing Duty: 1/4

7) Continuous Energizing: One Print Solenoid can be energized continuously by 400 dot lines (24 x

400 = 9600 dots). But it is necessary to take non-printing time longer
than continuous energizing time.

8) Spark Killer: Prepared by the customer side refer the M-150 designer’s guide.

9) Protection of solenoid at abnormality:
Energizing pulse to solenoid should be cut off less than 1 sec.

TITLE SHEET NO.
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Tn Tn+1 Th+2 Tn+3 Tn+4 Tn+s

T L

Timing Pulse j .
g .

[Print Solenoid A Pn .

Print Pulse ] ' l I
: \ t ts " MIN. 0.2ms

Print Solenoid B ' : Pn-1 Max. 2.5ms(Note 3) Pnis
Print Pulse TYP.0.6m ' :

Print Sclenoid C ni2
Print Pulse

Print Solenoid D Pn+:

Print Pulse ' l l
Current wave . / \
Print Solenoid A —_

[ denotes the signal to be generated by the customer side.

NOTES: 1.t1=t2<50ps

2. In case of printing 5 x 7 matrix character, Print Solenoid A is energized with Print Pulse Pn
which has Pulse width of Timing signal Tn to Tn+1, and next Print Solenoid B is energized
with Print Pulse Pn+1 which has Pulse width of Timing signal Tn+1to Tn+2. In the same
way Print Solenoid C is energized with Print Pulse Pn+2, Print Solenoid D is energized
with Print Pulse Pn+3, and the Print Solenoid A is energized with Print Pulse Pn+4 again.
As upper mentioned four Print Solenoids should be energized according to the order of
Print Solenoid A, B, C, D.

3. Max. 2.5 ms:
During motor steady driving (except for period from motor starting to generation of Reset
signal R1)
TITLE SHEET NO.
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2.9 Terminal Assignment

Connection Terminal No,
Reset Detector ] O—
% > O— o/c
Motor (-) 3 O~ @
7 (+) 4 o
> o

Print Solenoid common

Print Solenoid (D) 6
7 (C) 7
’ (B) 8
7 (A) : 9
Timing Detector 10 O——'IW
7 11 o—
NOTE: Terminal numbers are 1, 2, ...... 11 from left side of cupper leaf patern of P.C. Board. (See

2.11 Overall Dimensions)
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2.10 Time Chart

1) Time Chart Diagram (5 x 7 Dot Matrix, 3 dots line space)
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Print Solenoid A is energized with Print Pulse P1 of Timing Pulse T1 to T2, and the left-upper-most dot
of first column character is printed. Next Print Solenoid B is energized with Print Pulse P2 of Timing
Pulse T2 to T3, and the left-upper-most dot line of 5th column characters is printed. Upper-mentioned
control is done in order, and Print Solenoid D is energized with Print Pulse P92 of Timing Pulse T92 to
To3, and the right-upper-most dot of 16th column characters is printed.

Column space of 4th, 8th, 12th and 16th column are kept one dot, and Print Head is returned to home
position between Timing signal T96 and T168. And paper is fed automatically one dot. Upper-
mentioned movement is done continuously through 7 dot lines, and Print Solenoid D is energized with
Print Pulse P1100 of Timing Pulse T1100 to T1101, and the right-down-most dot of 16th column
characters is printed. And printing of 5 x 7 dot matrix character has completed. Nexi, to keep 3 dots
line space, paper is fed in 3 dots line; that is 8, 9, and 10 dot line, and one print cycle has completed at

Timing signal T1680.

3) Discrimination of R1 and R signal

After the motor is started by applying Motor Drive Signal, Timing Signal should be counted.  The Reset
Signal after 63 times of Timing Signal counting should be set as R1 signal. After R1 signal is set, the
Reset Signal from R2 to Rn is set as same as A1 signal is set. Initial setting to confirm that Print Head
is set at the stand-by state is completed by detecting R1 signal. Timing signal T1 that shows standard
dot position of each one print cycle is determined by detecting R1 signal.

4) Continuous printing or continuous Paper feed
It is performed by applying Motor Drive Signal continuously without interrupting Motor Drive Signal.

5) Reset Signal
Reset Signal does not sometimes make at stand-by state.

NOTES: 1. More than 63 Timing Pulses are generated between Motor starting and generation of R1
signal.
2. Term of energizing Print Solenoid prohibitted
1) From Motor starting to the leading edge of R1 signal (from Motor starting to regular
revolution)
2) From Timing Signal T97+168n to T168+168n (n = 0~10,.5x 7 dot matrix, 3 dots line

space)
3. Print Solenoid Print Pulse should not be energized and interrupted with electric noise.
4. After the Reset Signal R1 is confirmed per each one print cycle, count of Timing Signal
shouid be cleared per each one print cycle.
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Attached Table 1

Print Mode

0123456789:;<=>"7
123456789:;<=>7@
23456789:;<=>7@A
3456789::<=>7@AB
456789::<=>7@ABC
56789::<=>?@ABCD
6789::<=>?@ABCDE
789::<=>?@ABCDEF
89::<=>? @ ABCDEFG
9::<=>? @ABCDEFGH
e=>7 @ABCDEFGHI
;<=>?@ABCDEFGHIJ
<=>7@ABCDEFGHIJK
->?@ABCDEFGHIJKL
>? @ ABCDEFGHIJKLM
7@ ABCDEFGHIJKLMN
@ ABCDEFGHIJKLMNO
ABCDEFGHIJKLMNOP
BCDEFGHIJKLMNOPQ
CDEFGHIJKLMNOPQR
DEFGHIJKLMNOPQRS
EFGHIJKLMNOPQRST
FGHIJKLMNOPQRSTU
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