NP4

——

Specifications

LINE THERMAL PRINTER
MODEL PMU2200 /2300 SERIES

Rev. 1.00 Issued on August 22, 2008

CITIZEN SYSTEMS JAPAN CO.,, LTD.



Revision Record

Revised
Revision Date section Contents of Revision Approved | Checked | Compiled
(page)




PMU2200 /2300 Series Specifications

Contents

1. GENERAL OUTLINE 5
1.1 FRATUT @S c.couvrriirinnricsssnriessssnnicsssssiossssssiossssssiosssssssosssssssssssssssssssssssssssssssssssssssssssses 5
1.2 ACCESSOTIS cuuerernrirsuercssarissasnsssnsossnsrosssssssasssssssossnssssssssssasesssssossssssssssssssssssnssssssssssassssssssssassssnssossassssnss 5
1.3 Model Classification 6

1.3.1 Model Name 6
1.3.2 Precautions 7
1.4  Configuration (Block Diagram)..........coeiccceecssercssnnsssssssssrossnsssssssssssssssnssssssssssasssssssssens w8

2. BASIC SPECIFICATIONS uuuuiiiciinreniecssssnsicsssssssessssssssssssssssssssssassssssssssssssssasssssssssssssssssssssssssases 9
2.1  Printing Specifications........cccccerueenne 9
2.2 BaSe MOdEL.....ucuuueiesnricneiinninnsnnncssnicssnsicsssisssssessssiossssssssssssssessasssssssossssssssssessnssssnssosssssssasssne 10

2.2.1 Horizontal model 10
2.2.2  Vertical Front Model 11
2.2.3 Vertical Back Model 12
2.2.4 2-in Model Setting 13
2.2.5 3-in Model Setting 14
0 TR o 1 1Y 15
2.3.1 Paper width & Effective print width (Print area) 15
2.3.2 Font size 15
2.3.3 Direction of paper insertion 16
2.3.4 Paper holder position 19
2.3.5 Paper diameter 25
2.3.6 Paper thickness 26
2.3.7 Recommended thermal paper and print density setting 26
2.3.8 Other 26
2.4  Black Mark Specifications (In case of M Type): Option . 27
2.4.1 Black Mark position 27
2.4.2 Notes 27
2.43 Memory Switch Setting 28
2.5  Auto Cutter SPeCifiCAtiONS ....c.ccccvvererveicrsercscnressnrossstessnnssssiosssssssssssssssessssisssssossssessasssssssssssssssasses 29
2.5.1 Specifications 29
2.5.2 Notes 29
2.5.3 Memory Switch Setting 30
2 T 1)1 W] 1 1) 1] 31
2.6.1 Power Connector Pin Assignment (CN101) 31
2.6.2 Specifications 31
2.6.3 Cable for Power Supplies to Accessory 31
2.6.4 Precautions 32
/8 BN U 1T:1 1) 15 TP 33
2.7.1 Life 33
272 MCBF 33
2.7.3 Precautions 33
2.8  Safety (Applicable Standards) ........cceeceeeenercssarcsenes .33
2.8.1 Safety standards 33
2.8.2 EMI standards 33
2.8.3 CE marking 33



PMU2200 /2300 Series Specifications

P/ N 11 14 1000 1111 T 1 34
2.9.1 Temperature, Humidity 34
2.9.2 Vibration, Dropping, and Shock 35
2.9.3 Noise 35

3. CONTROLS cuuuuviiiiinniiinisnnnicsssnssesssssssessssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 36

3.1 LED Output 36

3.2 Details on Error and LED Indication 37

3.3 FEED SWILCH acuuiiiiiiiiiiiiiinicnicnicticseiniesssisssisssecssecsssssssssssissssssssssssssssssssssssssssssssesssassssssssssssess 40
3.3.1 Self-printing 40
3.3.2 Hexadecimal Dump Printing 41
3.3.3 Memory Switch Setting Mode 42

3.4  Operation External Output............. .. 43
3.4.1 Connector Pin assignment (CN105) 43
3.4.2 Precautions 44

4. INTERFACES .45

4.1  RS-232C Serial INtErface.....cccueeeeceeicrerisseenisercssnnissenncsssncsssessssnessseessssssssssssssssssssessssssssssssssssssssees 45
4.1.1 Connector Pin Assignment (CN301) 45
4.1.2 Specifications 45
4.1.3 Description of Input/Output Signals 46

4.2  Bidirectional Parallel Interface IEEE1284).........cccccceeuvevenercnens 48
4.2.1 Connector Pin Assignment 48
4.2.2 Specifications of Supplied Cable for I/F Wiring 48
4.2.3 Connection to Parallel Port 48
4.2.4 Specifications 50
4.2.5 Description of Input/Output Signals 51

4.3  USB Interface 55
4.3.1 Connector Pin Assignment (CN201) 55
4.3.2 Specifications 55

5. DeStINATION cuceerueiireeiiieisnensticsnensnecssecssnssssesssnesssessssssssesssassssessssssssesssasssssssssssssasssassssssssasssssssaases 56

5.1  Memory SWItCh SettiNg ....cccccevererveisssercssanisssersssanesssnssssaresssssossassssssssssarossssssssassssasesssssossassssssssssases 56

5.2 OLREE ccuueiiiiniiiiinticnicnicininsniesecsssesssesssecssessseesssssssssssesssesssssssesssesssasssassssssssssssssssssssassssesss 56

5.3 ROM version 56

6. PAPER NEAR-END (PNE) Sensor * (OPtion) ..cccccceececcvnnrecsssnerccssssssscssssssssssssssssssssssssssssnsss 57

6.1  SPeCIHfiCALIONS ceoueiruiiiiiisenieensiensiecsinsiiniinsnicssiesiesecssacsssesssesssessseesssssssssssssssssssesssasssasssassssees 57

6.2  Memory SWItCh SEtling .....coueiveiienseniinnienisinnsnnnsnnnsensenssnsssessssesssessassssessssssssssssssssessssssssssssssassns 58

6.3  Setting PNE Sensor .. 58

0.4 INOLE...eecreceeirteistisstissticsnecssiesseessesssessesssecssessseessssssssssssssstssstsssesssesssassssesssesssesssesssasssssssssses 59

7. FUNCTION SELECTION 60
7.1  DIP Switch (Only Serial INterface)......ccoceerveesversseissnicsnicsuncsnrcsecsecssensssnsssncssecssessssesseeses . 60
7.2  Memory Switches 61

8. OPERATING INSTRUCTIONS c.cuuuiiiercrnricssssansecssssssacssssasssssssssssssssssssssssssssssssssssssssssssssssssnsas 64




PMU2200 /2300 Series Specifications

8.1  CompPOonent NAIES ...ccceeeereeecsierisserissrnessnnisssnesssnsssssnessssessssssssssssssssssassessssssssssesssssssssssssssssssssssssees 64
8.2 PreCAULIONS ...ccueiceiieiitiiteciiistinnissesatsnstsstssssssssssnesssssssssssssssssssssssssssssssssssesssssssssssssssnes 65
8.2.1 Failures 65
8.2.2 Print quality 65
8.2.3 Safety 66
8.2.4 Other 66
8.3  Setting (Replacing) PaPer.....ccccccvveivseicssarcssersssanesssnisssaressssisssassssasesssssossassssssssssassssnssossassssasssssases 67
8.4  Releasing Cutter LOCK (CUtter EITOY) ....cccuverrvricrcerescnnicssnnessnnssssncsessessassossssessassssassssssssssassessases 69
8.5  Removing Paper JAM....eiiineiineiiiniisniicsnniinneissnticssstisssnessseessssssssssessssssssssesssssssssesssssssssees 70
9. APPEARANCE SPECIFICATIONS ..ouuuutiiiiirnnniccsssnsecssssssssssssssessssssssssssssssssssssssssssssssssssssssss 71
9.1 PMU2200II /221011 Appearance Specifications ........ccccceeueesueenne 71
9.2 PMU221111 Appearance Specifications 72
9.3  PMU220211 /221211 Appearance Specifications 72
9.4  PMU230011/231011 Appearance Specifications 73
9.5 PMU230111 Appearance Specifications.........cceeeeessueecsnrenens 74
9.6 PMU230211 Appearance Specifications 74
9.7 Installation 75
10. PRINT CONTROL COMMANDS.....ccocterrsricsssnrcssrssssssssssssssssssssssssssssssssssssssssssssssasssssasssssasssss 76
11. CHARACTER CODE TABLE 80
T1.1 COUEPAZE..cnaeiircreicssnrissercssarcssssisssssssasssssssosssssssasssssassssnssssssssssasssssssssssssssssssssassssnssosssssssassssnsss 80
11.1.1 Codepage 00H to 7FH & PC437 (USA, Europe Standard) 80
11.1.2 Codepage 00H to 7FH & Katakana 81
11.1.3 Codepage 00H to 7FH & PC850 (Multilingual) 82
11.1.4 Codepage 00H to 7FH & PC860 (Portuguese) 83
11.1.5 Codepage 00H to 7FH & PC863 (Canadian-French) 84
11.1.6 Codepage 00H to 7FH & PC865 (Nordic) 85
11.1.7 Codepage 00H to 7FH & PC852 (Eastern Europe) 86
11.1.8 Codepage 00H to 7FH & PC866 (Russian) 87
11.1.9 Codepage 00H to 7FH & PC857 (Turkish) 88
11.1.10 Codepage 00H to 7FH & PC864 (Arabic) 89
11.1.11 Codepage 00H to 7FH & WPC1252 90
11.1.12 Codepage 00H to 7FH & Thaicodel8 91
11.2 International Character Code Table . 92
11.3  Kanji Code TaDIE ....ccuvueirveiciverescneicsssnsssanisssrcsssssssssssssasssssssssssssssassssssssssassssssssssasssssssssssssssnsssssassses 93
11.3.1 JIS Non-Kanji 93
11.3.2 JIS Level 1 Characters 95
11.3.3 JIS Level 2 Characters 101




PMU2200 /2300 Series Specifications

1.

)
2)
3)
4)
5)
6)
7
8)

9)

GENERAL OUTLINE

This specification applies to KIOSK printer PMU2200 I1/2300 II Series.
This specification is subject to change without notice.
Reprinting, duplication, reproduction, and alteration of this specification without our permission may be
prohibited.
1.1 Features
Small size
Recording paper holder settable to various positions for retaining recording paper.
High-speed printing of 150 mm/s max.
Printing with high definition of 8 dots/mm.
Adoption of paper width 58/60/80 mm (different by model)
High reliability by the use of long-life head and simple mechanism.
Operating temperature range is —20°C to +60°C.
Easy maintenance of head and paper by the use of new head open mechanism.

Three kinds of interface: serial, parallel, and USB (Printer Class, Virtual COM ).

10) Available for OEM.

11) Models supporting black mark or thick paper are available (factory option).

1.2 Accessories

This printer is supplied with accessories as shown below.

)
2)
3)

4)

Installation manual................. 1
Printer..........c.ooooiiiiiii 1
Powercord............c.cooeiiiini 1
Paralle I/F cabel..................... 1(* Only for parallel model)
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1.3 Model Classification

1.3.1 Model Name

Model

PMU2211 A-RSJPM1-8L2

M@ 3 “) S © O (8)(9) (10)

(1) Mechanism mounted (Refer to P 13,14.)
2: LT-2223Q Series (2-in. mechanism) 3: LT-2321Q Series (3-in. mechanism)

(2) Paper width (Refer to P 15.)
o(: 58 mm (with 2-in. mechanism) / 80 mm (with 3-in. mechanism)
1: 60 mm (with 2-in. mechanism) / 60 mm (with 3-in. mechanism) * With guide for 60-mm paper

(3) Base style (Referto P 10, 11, 12.)

o(: Horizontal 1: Vertical front-mount
2: Vertical back-mount

(4) Special mechanism (Refer to P 26.)

eNo mark: Standard A: Thick paper
(5) Interface (Referto P45 P 48 P 55.)
RS: Serial PA: Parallel
UB: USB
(6) Destination (Refer to P .56.)
J: Japan U: US/EU/Other
(7) Sensor (PNE/Black Mark) * Dual indication permitted. (Refer to P 27 P 57.)
eNo mark : Without sensor P : PNE sensor
M1 : Black Mark (Left) M2 : Black Mark (Right)
(8) Maximum paper diameter (Refer to P 25.)
6: 60 mm e8: 80 mm
1: 102 mm

(9) Direction of paper insertion (Refer to P 15.)
oL: Insert from left (Side without platen open lever)
R: Insert from right (Side with platen open lever)
T: Insert from top (Hold both sides, paper diameter fixed at 102 mm)

(10) Paper holder position (Refer to P 15.)
1: A bit near (hole 1, toward left) o2: Standard (hole 2, toward left)
3: A bit far (hole 1, toward right) 4: Far (hole 2, toward right)
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1.3.2 Precautions
1) Restriction by combination
The following do not exist. (C: free)

e 3-in 60mm Horizontal Black Mark(M1) Model (Refer to P 27.)
PMU231000-00(P)M1 —0O00

e 3-in 60mm Horizontal Insert from left Model with PNE sensor (Refer to P 59.)
PMU231000-00PM2)—0OR0O

e 2-in 58mm Vertical Front Model (Referto P 11.)
PMUZ2 201 I0—0000—0dd

e 3-in 60mm Vertical Front Model (Referto P 11.)
PMU231 1 I00-000—-UO0]

e 3-in 60mm Vertical Back Mode (Refer to P 12.)
PMU231 2NI0-000—-00O0

e Maximum paper diamete J60mm Insert from top Model (Refer to P 25.)
pPpMU 2000 I0O0O—-0O00—6 T

e Maximum paper diamete J80mm Insert from top Mode (Refer to P 25.)
pMU2O0O0ITO0O—0O0O0—8 T

2) Registration of Model Name

It is registered in the printer as follows by the option of the factory. They are different by the
model, and not possible to change

e Printer Name of the self-printing (Refer to P 40.)

e Printer Name of the self-printing (Refer to P 40.)

o Initial value of the Command GS ( E Function 255 “Sets all contents set in printer
function setting mode to the state at the time of shipment.”.

* It is possible to change to the same setting as another Model by Memory Switch Setting.
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1.4 Configuration (Block Diagram)

PMU2200 /2300

SERIES BLOCK DIAGRAM

: MECHANISM i
R HEAD PE
| . Thermistor SENSOR !
! CUTTER Do :
CUTTER CUTTER i HEAD UP PRINTER STEPPING |
' | MOTOR SW ' 1 | SENSOR HEAD MOTOR i
i X o Y y I
DRIVER | y v v | DRIVER
rowE rowre s | | SR
MEMORY 6Mbit
CPU A
ERROR ERROR 7y
LED LED |«
A4 v
FEED R FEED R
SW e SW i 4 4 4 DC3.3V  DC5.0V DC24.0V
A
0SC 4MHz T
DIP SW >
POWER
RESET SUPPLY
VOLT >
SENSOR v 4
INTERFACE
PNE R
SENSOR v L
BM >
SENSOR ‘
A

A

Serial Interface
RS-232C

Parallel Interface USB Interface

IEEE1284
Centronics

Figure Configuration

DC24.0V
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2. BASIC SPECIFICATIONS

2.1 Printing Specifications

Table Specifications

PMU2200 Series PMU2300 Series

fem PMU220C] PMU2210C1 PMU2310 ‘ PMU230
Printing system Line thermal dot printing system
Print width 54 mm / 432 dots ‘ 72 mm / 576 dots
Dot density 8 dots/mm
Print speed *1 Max. 150 mm/s (1200 dot lines/s)
Paper feed pitch 0.125 mm

Print columns

Font A: 36 columns Font A: 48 columns
Font B: 64 columns
Font C: 72 columns
Kanji Font A: 24 columns

Kanji Font C: 36 columns

Font B: 48 columns
Font C: 54 columns
Kanji Font A: 18 columns
Kanji Font C: 27 columns

Character size

Font A: 12x24 dots, 1.50x3.00 mm; FontB: 9x24 dots, 1.13x3.00 mm

Font C: 8x16 dots  1.00x2.00mm

Kanji Font A: 24x24 dots, 3.00x3.00 mm; Kanji Font C: 16x16 dots, 2.00%2.00mm

As the space inside character font is included, actual character is smaller than that in the above table.

Kinds of characters

Alphanumeric, International character set (12 characters x 16 countries),
Code 437, 850(858), 852, 857, 858, 860, 863, 864, 865, 866
WPC1252, Katakana, Thai code18, Kanji (JIS Level 1, Level 2), Kana, JIS C 6226-1983

User memory

256 KB (User-defined characters and created logo can be registered.)

Barcode type

UPC-A/E, JAN (EAN), 13 columns/8 columns, ITF, CODE39, CODE128, CODABAR, CODE93
PDF417,QRcode

Line spacing

4.25 mm (1/6 in.), settable by command

Paper Paper width: 58mm Paper width: 60mm Paper width: 80mm
Paper thickness: PMU2CICT1 60 to 75 um, PMU2CTT1  A: 105 to 150um

Interface Serial (RS-232C compliant), Parallel (IEEE1284 compliant), USB

Input buffer 4K / 45 bytes (*Parallel I/F is 4kbytes only.)

Input power

Input voltage: DC24V £7%, Current consumption: 1.9A (peak 9A)
* Option: AC adapter 36AD1 or equivalent

Weight

1.0 kg 1.1 kg

Operating temperature

—20 to 60°C (* 0 to 45°C with 36AD1), 35 to 85% (without condensation)

Storage temperature —2510 65°C 10 to 90% (without condensation) (TBD)
Reliability Print head life:
100 km, 100 million pulses (normal temperature and normal humidity, with recommended paper)
Auto cutter life:
1.00 million cut (normal temperature and normal humidity, with paper of 65 um , full cutting)
0.60 million cut (normal temperature and normal humidity, with paper of 150 pm , full cutting)
Applicable standards | VCCI class A
*2

UL, C-UL, FCC class A

TUV, GS, CE marking

*1: The above print speed is under the condition of 24.0V, 25°C, Print duty of 12.5%.
Print speed may be delayed depending on the setting of print condition or the combination of commands.
*2: These standards are acquired for the use of optional AC adapter 36AD1 series made by us.
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2.2 Base Model

e Base Model is different according to Mechanism mounted, Paper width, Base style.
e Base Model is factory option, it is not possible to change.

2.2.1 Horizontal model

Straight pass

Straight pass

2-1n 58mm Model
PMU2200 CH I T H T 11

2-in 60mm Model
PMU2210 CH T T H T I

3-in 60mm Model
PMU2310 CH I T HITI]

3-in 80mm Model
PMU2300 CH T T T 1]

Figure Horizontal model

- 10 -
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2.2.2 Vertical Front Model

2-in 60mm Model
PMU2211 CH T T HITI]

3-in 80mm Model
PMU2301 CH I T HITI]

Figure Vertical Front Model

*Notes
The following do not exist.

2-in 60mm Model
PMU2201 H I T H T 11

3-in 80mm Model
PMU2311 [CH I T HITI]

- 11 -
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2.2.3 Vertical Back Model

Straight pass

Straight pass

2-in 58mm Model
PMU2202 CH I T H T I

2-in 60mm Model
PMU2212 CH T T HITI]

3-in 80mm Model
PMU2302 CH T T T

Figure Vertical Back Model

*Notes
The following do not exist.

3-in 60mm Model
PMU2312 H I I H T 11

- 12 -
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2.2.4 2-in Model Setting

Rear guide

2-in Model Paper shaft

(1)
2

Figure 2-in Model Paper width Hard Setting

Table 2-in Model Paper width Hard Setting

Paper shaft E-ring
Model Mechanism Direction qf paper Rear
insertion guide
Left | Right Top
Hor%zontal 58mm PMU2200 (A) LT-2223VQ(A) (1) 58mm
Horizontal 60mm PMU2210 (A) @) 60mm
Vertical Front 60mm PMU2211 (A) | LT-2223HQ(A)
Vert%cal Back 58mm PMU2202 (A) LT-2223VQ(A) (1) 58mm
Vertical Back 60mm PMU2212 (A) (2) 60mm
* A: Thick paper
Table Memory Switch Setting
MSW4-5 MSW2-6 MSW4-4
Model Mechanism Paper width Base style
mounted
Hor%zontal 58mm PMU2200 (A) OFF | PMU2XX0/2XX2
Horizontal 60mm PMU2210 (A)
Vertical Front 60mm PMU2211 (A) | ON | LT-22XX | ON | 58(60)mm | ON PMU2XX1
Vert%cal Back 58mm PMU2202 (A) OFF | PMUIXX0/XX2
Vertical Back 60mm PMU2212 (A)

*Notes

If Memory Switch Setting is not correct , the printer doesn't operate correctly.

- 13 -
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2.2.5 3-in Model Setting

3-in Model Paper shaft

2)

G @

Figure 3-in Model Paper width Hard Setting

Table 3-in Model Paper width Hard Setting

Paper shaft E-ring
Model Mechanism Direction c_)f paper Guide
insertion
Left Right Top
Hor%zontal 60mm PMU2310 (A) LT-2321VQ(A) 2) (H &) 3) 60mm Guide
Horizontal 80mm PMU2300 (A)
Vertical Front 80mm PMU2301 (A) | LT-2321HQ(A) 4)
Vertical Back 80mm PMU2302 (A) | LT-2321VQ(A)
* A: Thick paper
Table Memory Switch Setting
MSW4-5 MSW2-6 MSW4-4
M I i .
ode Mechanism Paper width Base style
mounted
Eor%zontai 60mm PMU§310 (i) ON | 58(60)mm OFF | PMU2XX0/2XX2
orl.zonta 80mm PMU2300 (A) OFF | LT-23XX
Vertical Front 80mm PMU2301 (A) OFF 80mm ON PMU2XX1
Vertical Back 80mm PMU2302 (A) OFF | PMU2XX0/2XX2

*Notes

If Memory Switch Setting is not correct , the printer doesn't operate correctly.

- 14 -
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2.3 Paper
2.3.1 Paper width & Effective print width (Print area)
1) Paper width &
Paper width is factory option, it is not possible to change.

A reference ot A ref .
point GPaper feed direction rle)oei;etnce G Paper feed direction

Left margin "A Left margin 3
242 mm 442 mm > 3
(3+2 mm) HHH...... HHHHJ HHHHHH...... HHHHP{\
Effective paper direction ) Effective paper directionrI
48mm(MSW3-5:0N) 63mm(MSW3-5:0N)
HHHHH...... HHHHH ‘HHHHHH...... HHHHHHHH
Effective paper direction Effective paper di'rection
Paper width ) Paper width g
58"‘0,-1 mm 80+0.-1 mm
(60+0,-1 mm) '
2-in 58mm PM U220 3-in 30mm PMU230C1

2-in 60mm PMU2211
3-in 60mm PMU2300

Figure Effective Print Width
2) Effective print width (Print area)

The effective paper direction can be set by MSW3-5.

Table Effective paper direction

Paper MSW3-5 Print cqumnKs T Kani Effective paper
width Column Number | FontA | FontB | FontC anj| anjl direction
FontA | FontC
ON 42/32 col 32 42 48 16 24 48mm | 384dots
58/60mm
OFF | 48/36 col 36 48 54 18 27 54mm | 432dots
20 mm ON 42/32 col 42 56 64 21 31 63mm | 504dots
OFF 48/36 col 48 64 72 24 36 T2mm | 576dots
2.3.2 Font size
Table Font size
Kanji Kanji
FontA FontB FontC FontA FontC
12x24 dots 9%x24 dots &8x16 dots 24x24 dots 16x16 dots
1.50x3.00mm | 1.13x3.00mm | 1.00x2.00mm | 3.00x3.00mm | 2.00x2.00mm

* Actual character may be smaller than the above as it includes space inside character font.

- 15 -
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2.3.3 Direction of paper insertion

o The direction of paper insertion can be set to any in three directions.
o Holder (Refer to P 22) and Paper shaft E-ring position (Refer to P 13 14) are different according to C.
direction of paper insertion.Direction of paper insertion is factory option, it is not possible to change.

1) Direction of paper insertion ( Horizontal Model )

PMU2CIT0 I - 1T 1L
L: Insert from left

PMU2CI10 I T 1T 1R[]
R: Insert from right

* In case of top insertion type, the printer and
the paper shaft are connected with a chain to
prevent lost of paper shatft.

PMU2CI10 D11 1-1T1
T: Insert from top

Figure Direction of paper insertion ( Horizontal Model )

- 16 -
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2) Direction of paper insertion (Vertical Front Model )

PMU2CT 1110 I ) -
L: Insert from left

PMU2CT 1 T 1T 1R[]
R: Insert from right

* In case of top insertion type, the printer and
the paper shaft are connected with a chain to
prevent lost of paper shaft.

PMU2CC NI 11T
T: Insert from top

Figure Direction of paper insertion ( Vertical Front Model )

- 17 -
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3) Direction of paper insertion ( Vertical Back Model )

PMU2CT 20T 1L
L: Insert from left

PMU2CT R ICH T T HIRC]
R: Insert from right

* In case of top insertion type, the printer and
the paper shaft are connected with a chain to
prevent lost of paper shaft.

PMU2CT 1 DT 1T 11T
T: Insert from top

Figure Direction of paper insertion ( Vertical Back Model )

- 18 -
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2.3.4 Paper holder position

Shaft stopper

e The paper holder can be set to one of any of
four positions.

e The Paper holder position is factory option, it is
not possible to change.

1) Paper holder position (Horizontal Model )

PMU2CI0 0T 1111 PMU2CI0 IO 1 3112
1: A bit near 2: Standard
(hole 1, toward left) (hole 2, toward left)

PMU2CT 00T T HT1T 4
4: Far
(hole 2, toward right)

PMU2CI0 0T 11113
3: A bit far
(hole 1, toward right)

Figure Paper holder position ( Horizontal Model )

- 19 -
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2) Paper holder position (Vertical Front Model )

PMU2CC IO H Tl PMU2ZTNICH T T H T2
1: A bit near 2: Standard
(hole 1, toward left) (hole 2, toward left)

PMU2ZT 00T T HTB PMU2C0 I CH T T4
3: A bit far 4: Far '
(hole 1, toward right) (hole 2, toward right)

Figure Paper holder position (Vertical Front Model )

- 20 -
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3) Paper holder position (Vertical Back Model )

PMU2CrnRICLTI1THT1 PMU2CIRIOICHTIT T H T 12
1: A bit near 2: Standard
(hole 1, toward left) (hole 2, toward left)

PMU2COrRICHIT T H T3 PMU2TRICHTT HTH
3: A bit far 4: Far .
(hole 1, toward right) (hole 2, toward right)

Figure Paper holder position ( Vertical Back Model )

- 21 -
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4) Paper holder setting position
Paper holder setting position differs according to paper insertion, and becomes the following
the Table. 3-in model has one kind of Plate Paper Holder. 2 - in model has two kinds of
Plate Paper Holder.

e Direction of paper insertion L: Insert from left

3 @ M 0 @ 6
| f == 1 .
(R I - - ] Yau
il i B ® m
Left side Right side

Figure Paper holder setting position

Table Paper diameter ( Direction of paper insertion L: Insert from left )

Holder Left side Right side 2-in Holder
position 3 (2) (2) (2) \ (2 3 (*3-in is all the same.)
1: A bit near — —
2: Standard - - —
t 0
i
3: A bit far — — (
o165
o 1o
4: Far — — — ' )
sTt6 Plate Paper Holder 2in
o 1o

*It becomes an installation in the direction of figure in the table.
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o Direction of paper insertion R: Insert from right

3 @ @

Left side

H @ 6

Right side

Figure Paper holder setting position

Table Paper diameter ( Direction of paper insertion R: Insert from right)

Holder Left side Right side 2-in Holder
position 3) (2 \ (2) (2) 2 3 (*3-in is all the same.)
1: A bit near — —
2: Standard - -
3: A bit far — —
4: Far — — _
Plate Paper Holder2 2in

*It becomes an installation in the direction of figure in the table.
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e Direction of paper insertion T: Insert from top

3 @ @ M @ G

m%ﬂb

Left side Right side
Figure Paper holder setting position

Table Paper diameter ( Direction of paper insertion T: Insert from top)

Holder Left side Right side 2-in Holder
position (3) @ | @ @ | @ (3) | (*3-inis all the same.)
Left side: P
1: A bit near - -
Plate Paper Holder 2in
Right side:
2: Standard - —
Plate Paper Holder2 2in
Left side:
3: A bit far - —
Plate Paper Holder2 2in
Right side:
4: Far - —
Plate Paper Holder 2in

*It becomes an installation in the direction of figure in the table.
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2.3.5 Paper diameter

Paper with

Paper diameter

Core
diameter

Figure Paper

Table Paper diameter

Item

Specifications

Paper diameter

2102mm max.( Z25mm min )

The position of paper holder

This printer can be set for J60, &80, and 102,
*Maximum paper diameter : T is £102mm only.

Core diameter

inner

J12mm

external

J18mm +1

Maximum paper diamete &J102mm

PMU2CT T C-CTr 1 1-10L]
(PMU2CC O T 11RO

Maximum paper diamete &80mm

PMU2CT TN CH T 1T 1-8L]
(PMU2CC 1O 11 1-8R)

Maximum paper diamete Z60mm

PMU2CT 1T 11611
PMU2C T CH T T 16RM)

Figure Maximum paper diameter L: Insert from left (R: Insert from right)

Maximum paper diamete &102mm only

PMU2CT TN T T 1T

*Notes
The following do not exist.

Maximum paper diamete J80mm
PMU2201 [CHT T 38T]

Maximum paper diamete &60mm
PMU2311 CH T T -6TC]

Figure Maximum paper diameter T: Insert from top
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2.3.6 Paper thickness
e Paper thickness is different in Standard model and Thick paper molel.
¢ Standard model and Thick paper molel are factory option, it is not possible to change.

*Mechanism mounted is different in Standard
model and Thick paper molel in consideration of

the paper thickness.
Figure Difference of Thick paper molel
Table Paper thickness
Model Paper thickness
Normal specification PMU2CIT 10 LI 1T HTT1 60pm to 75um
Special specification, other model | PMU2C T ITIIIA T T H T 11 105pum to 150um

2.3.7 Recommended thermal paper and print density setting
It is necessary to change the setting of print density depending on the paper type and paper thickness.
Print density setting must be changed by the customize value setting GS ( E command. (Refer to P61
“7.2 Memory Switches”.)

Table Recommended Thermal Paper

Manufacturer Product name Quality ;S;ﬁgfggteeristics, Paper(tuhniqc;kness Remarks
Nippon Paper TF50-KS-E2D | Normal paper 67
Mitsubishi Paper Mills | HP220AB-1 High storage paper 75
Mitsubishi Paper Mills | P220AC Normal thick paper 105
Nippon Paper TCI98KS-T1 Overcoat paper 125
Nippon Paper TF11KS-ET Normal thick paper 145

*Notes
e Use specified paper. Use of paper other than specified may result in broken head, faulty printing,
etc.

e Pay attention to temperature, humidity, and environment when storing the printed paper. Otherwise,
the printout may disappear.

2.3.8 Other
Coloring side: Outer of paper
Termination processing:  Paper must not be fixed to the core.
No folding process must be applied to the paper end.
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2.4 Black Mark Specifications (In case of M Type): Option
e Black Mark Sensor and Black Mark Sensor position is factory option, it is not possible to change.

2.4.1 Black Mark position Paper feed direction

Black Mark 15mm Cut position
(Printed on paper back) Y

~
\ Paper surface
v

Smm —K“- ———————————————————— ——#'Z.Smm
A
A 4

A
A 4

Print area
12 mm
A=42 to min.
300mm
1 5+0.03xAmm
b IR
M2 spec. MI spec.
Figure Black Mark
2.4.2 Notes

e Printing by the use of black mark paper must be within the range shown in the above figure.

e The print range must be within the above use range. For the setting value of printing range in the
paper feed direction, allow for the margin shown in the above figure not to exceed the pitch of black
mark. Note that insufficient margin may cause a fault such as skipping a page.

e The numeric value is the center value of design and the print area and the right and left margins may
deviate by a maximum of 2 mm due to variation in paper position or parts.

e  When you design the pre-print receipt layout, take followings into the consideration very carefully.
The top of print position by detecting black mark can deviate by +/-2mm from sntadard print
position. The length of printed receipt can deviate +/-5% by the environment or platen diameter
accuracy. Pre-printing on the back surface of paper is prohibited.

e As paper is shifted to the M2 side in case of PMU2310, no M1 specification is present.

The following do not exist. '

3in 60mm Horizontal M1 Model M2 spec. M1 spec

PMU2310 CH TI(P)MILT T ]

3-in model 60mm Paper width
Figure 3-in model 60mm Paper width
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2.4.3 Memory Switch Setting
Memory Switch Setting is as follows.

Table Memory Switch Setting

No. Function OFF ON
MSW3-4 | Paper Select Thermal
MSW4-1 | Auto Length Invalid
MSW4-4 | Base style PMU2XX0/2XX2 PMU2XX1

m: Default (Factory set)

e MSW3-4 Paper Select
“ Thermal ”’is Standerd model. The printer is operated on the assumption that Thermal paper is set.
“ Black Mark ”is Black Mark model. The printer is operated on the assumption that Black Mark
paper is set.

*When Standerd model has been changed into Black Mark Mode by MSW3-4 “Black MK”, the
printer cannot be set according to the communication as long as Black Mark Senser and Black
Mark paper are not set In this case, please change “Black MK” to “Thermal” by Memory Switch
Setting Mode.( Refer to P42 “ 3.3.3 Memory Switch Setting Mode )

Even if “Black MK” has been selected, Thermal paper can be used because it compulsorily
becomes “Thermal” at Mermory Switch Setting mode. In the mode, set MSW3-4 from “Black
MK to “ Thermal .

e MSW4-1 Auto Lengt
The printer automatically measures Black Mark. when turning the power switch on.

o MSW4-4 Base style
The sensor position (distance between papercutting position and sensor position) is different in
Horizontal / Vertical Front Model and Vertical Front Model . The printer doesn't operate correctly if
the Base styl is not correct.

M1 position M2 position

M1 position

M2 position

Horizontal / Ver tical Front Model Vertical Front Model

Figure Black Mark Sensor position

- 28 -



PMU2200

/2300 Series Specifications

2.5 Auto Cutter Specifications
2.5.1 Specifications

Paper feed direction

Y < Auto cutter position
11 mm
Y ittt 1 Print start position
Figure Cutting Position of Auto Cutter
Table Auto Cutter Specifications
Iltem Specifications
Cutting method Slide cutter (V-shaped movable blade)
Cutting mode Full cutting (Cut down)
Partial cutting (uncut at one point)

Cutting duty 20 cuts/min. max.
Paper thickness 65 umto 150 um

Minimum cutting length

30 mm

Error detection

Home position detection by mechanical sensor

Cutting position

Approx. 11 mm between print position and cutting

position

B e ——— --- Cut line

_______ --Cut line

Paper

Figure Full cutting

2.5.2 Notes

Figure Partial cutting

Allow for sufficient margin in setting the cutting position of the cutter in consideration of warp or
variation in paper.
Margin of more than 5 mm is recommended between print end and cutting position.
As for 3-in 60mm model,Uncut at one point is the right side of the paper.

/

Centering

2-in 60mm Model
PMU221]

Figure 60mm model Partial cutting position

/

The right side

3-in 60mm Model
PMU2310
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2.5.3 Memory Switch Setting
Memory Switch Setting is as follows.

Table Memory Switch Setting

No. Function OFF ON
MSW2-2 Auto Cutter Invalid
MSW3-1 Resume Cttr Err Invalid
MSW4-3 Feed&Cut at TOF Invalid
MSW4-8 Partial Only Valid

m: Default (Factory set)

e MSW2-2 Auto Cutter
The cutter operation is done

e MSW3-1 Resume Cttr Err

When Cutter lock error is generated, remove the failure and press the FEED switch to restore.But,

even if the FEED switch is pushed by the state of Cutter lock error, A might not be released. In that

case, Cutter lock error is released referring to P69 “8.4 Releasing Cutter Lock (Cutter Error) ”.
e MSW4-3 Feed&Cut at TOF

It operates as follows when it is valid.
MSW3-4 OFF : Thermal
When auto loading , the printer does the full cutting operation.

When the platen holder is opened and closed, the printer does the full cutting operation.

When the printer does paper feed over 25mm by feed sw, it does the full cutting operation.

MSW3-4 ON : Black MK
When the printer automatically measures Black Mark, it does the full cutting operation.

When the platen holder is opened and closed, the printer does the full cutting operation.

When the printer does paper heading by feed sw, it does the full cutting operation.

e MSW4-8 Partial Only
All the cutter operation is Partial cutting. The cutter operation can’t do full cutting
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2.6 Power Supply
2.6.1 Power Connector Pin Assignment (CN101)

Connector Lock able Power Connector Pin Assignment
;/ (CN101)
HEE X No. Function
1 2 3 4 1 +24V
| \ | 2 GND
Main board 3 GND
4 GND

Figure CN101 Power Connector

Connector used: B4PS-VH (JST (JST Mfg. Co., Ltd.)) or equivalent

2.6.2 Specifications
e Operating voltage: DC24V+10%
e Current consumption :

Table Current consumption

Paper width 58/60mm Paper width 80mm
(432dots) (576dots)
Item PMU220C11I
PMU221110 PMU2300 I
PMU2310 II
Average current
(24.0V, 25°C, Printing duty 12.5%) Approx. 1.2 Approx. 1.5A
Peak current
(with full dot printing) Approx. 9.0A
Standby current Approx. 80 mA

*When optional AC adapter 36AD]1 is used
AC100/120/230V £10% (* Operating temperature range is 0°C to 45°C.)

2.6.3 Cable for Power Supplies to Accessory

Table Cable Specifications

Iltem Specifications
Housing used VHR-4N (JST (JST Mfg. Co., Ltd.)) or equivalent
Terminal used SVH-21T-P1.1 (JST (JST Mfg. Co., Ltd.))
Cable used AWGI8 (UL1007) or equivalent
Cable length 300 mm (End cut off)
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2.6.4 Precautions
1) Before plugging or unplugging the connector, be sure to turn the printer power off.

2) Always keep the input voltage within the specified range.
3) Connect Vp and GND before using the printer.
4) Use the power supply capable of limiting peak current.

5) Pay attention to the length of wiring and line diameter. Excessively long power code may result in
printer malfunction due to voltage drop, etc.

6) Use the specified power supply. Otherwise, printing operation may be adversely affected.

7) If power supply incapable of limiting peak current is used, print quality may be degraded depending
on the contents of printing or low-voltage error may be caused.

8) Easy disconnection of power supply must be available in case of emergency.

9) Use power supply with overvoltage protection, overcurrent protection, and various kinds of
protective circuits.

10) Be careful to avoid erroneous wiring and wrong use. Otherwise, not only breakage of printer but
also bad effect on human body, peripheral equipment, etc. may be caused.

11) Operating voltage is 24V + 10%.But Print Density changes by Operating voltage. In that case,
adjust it by Customize Value MSW10-1 “Print Density”.

Table Customize Value

No. Function Contents of Setting

MSW10-1 | Print Density 70% 75%
80% 85%
90% 95%
105%
110% 115%
120% 125%
130% 135%

140% —

m: Default (Factory set)
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2.7 Reliability
2.7.1 Life
e Mechanism: 23 million lines
e Thermal head: 100 million pulses, 100 km
(Head average resistance change is within +15%)
e Auto cutter: 1.00 million cuts (with paper thickness 65 um, full cutting)

0.60 million cuts (with paper thickness 150 um, full cutting)
<Conditions for thermal head life>

e Average printing duty: 12.5%
e Recommended thermal paper: 65 um

2.7.2 MCBF

e MCBF: 23 million lines
MTBEF is defined as overall mean time between failures including accidental failure and abrasive
failure up to printing of 23 million lines or life of mechanical body.

e Note
The life of the mechanical body is 23 million lines and MTBF does not indicate the durable life.

2.7.3 Precautions
The above reliability specifications indicate the value in case recommended thermal paper is used and
this reliability cannot be insured with paper other than recommended thermal paper.

2.8 Safety (Applicable Standards)
2.8.1 Safety standards

Printer
UL UL60950-1: 2003 1%
C-UL CSA22.2 NO.60950-1-03 1*
TUV EN60950-1/A11:2004
PSE Law —

2.8.2 EMI standards
:FCC ClassA
:VCCI ClassA
:EN55022 ClassA

2.8.3 CE marking
:EMC directive, Low voltage directive
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2.9 Environment
2.9.1 Temperature, Humidity

1) Operating

e Temperature: —20°C to 60°C

e Humidity: 10% RH to 90% RH (without condensation)
100 |—
40°C 90%

= I
@
2 80 |_
<
(¢}
S .
2, . Operating
§ 60 environment range
2 -
= -
Z 40

20 |—

L 60°C 10%
0 I I
-20 0 20 40 60

Environmental temperature (°C)

Figure Operating

2) Storage (without paper)
e Temperature: —25°C to 65°C
e Humidity:

10% RH to 90% RH (without condensation)

* In case of storage at high temperature and high humidity, the combination of 40°C and 90% RH

assumes the worst.
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2.9.2 Vibration, Dropping, and Shock

1) Vibration test (In package)

e Direction of vibration: XYZ

e Vibration frequency: 10 Hz to 55 Hz

e Sweep time: Object sweep 10 min. go and return
e Vibration acceleration: G constant

e Application time: 1 hour (Total 3 hours)

e Packing condition: Minimum packing

After vibration, be sure neither visual nor operational problem shall exist in the appearance and inside of
the printer.

2) Drop shock test

e Drop height: 60 cm
e Drop direction: 1 corner, 3 edges, 6 faces
e Drop times: 1 for each (10 times in total) in minimum packing condition

After dropping, be sure neither visual nor operational problem shall exist in the appearance and inside of
the printer.

3) Shock test (Without packing)
e Drop height: 5 cm
e Drop direction: 4 edges
e Drop direction with one side held: 5 times each

After dropping in non-operating condition, neither visual nor operational problem shall exist in the
appearance and inside of the printer.

2.9.3 Noise

e Measurement standard :65 dBor less (only in printing state)
(* 70 dB or less when cutter operation is included.)

*It is the above-mentioned value, when our test pattern is printed.Noise Value changes by the paper
used, Printing duty (Printing speed, Printing Density).
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3. CONTROLS

Various kinds of operation and status can be accessed from the control panel at the left side of the printer.

POWER  ERROR

ERROR LED \ |
]

POWER LED

FEED switch

Figure Control Panel
3.1 LED Output

1) POWER LED (Green)

e ON: Power is applied.
¢ Blinking: Memory check error, Hex dump mode, Memory switch setting mode, Self-printing
e OFF: Power is not applied.

2) ERROR LED (Red)

e ON: Memory check error, Platen open, Paper-End, Paper Near-End,
Black mark detection error

¢ Blinking: Various kinds of error, Waiting for macro execution

e OFF: Operating normally
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3.2 Details on Error and LED Indication

Table Errors and LED Indication

Content of Error POWER LED ERROR LED
(Green) (Red)
1) Error to recover [1] Head overheat error J_I_I_I_I_L
automatically ON
[2]Platen open error ON
(MSW3-8 OFF: With automatic return set) J I_I |_| L
2) Recoverable error [1] Platen open error ON
(MSW3-8 ON: With recoverable feature set)
2]Cutter lock
[2]Cutter lock error ON J_I_I_I_I_L
3) Not recoverable error | [1] Memory check error J_I_I_I_I_I_I_I_I_L ON
2]L It
[2] Low voltage error ON
3] High volt
[3] High voltage error ON ﬂ_H_H_H_I_L
4) Other state [1] Paper near end ON ON
[2] Paper end ON ON
[3]Platen open ON ON
[4] Waiting for macro execution ON J_I_I'
5) Black mark [1] Black mark paper detection error ON

specification relation

1) Error to recover automatically

[1] Head overheat error

e Explanation of error:

ERROR LED:
e Recovery condition:

When the head temperature rises (approx. 75°C or more), the

printing stops and ERROR LED blinks to protect overheating of
print head. When the head temperature drops (approx. 70°C or
less), printing restarts automatically.
e POWER LED: ON

Blinking with longer ON time

[2] Platen open error (MSW3-8 OFF: With automatic recovery set)

e Explanation of error:

e ERROR LED:
e Recovery condition:

Platen is opened during printing

Automatically recovered by the drop of temperature

(platen open lever is pressed down and platen retaining unit is open).
e POWER LED: ON

Blinking with longer ON time
Platen is closed

(platen retaining unit is closed and platen open lever is lifted).
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2) Recoverable error

[1] Platen open error (MSW3-8 ON: At the setting of recoverable feature)

e Explanation of error:

POWER LED:
ERROR LED:
Recovery condition:

Platen is opened during printing

(Platen open lever is pressed down and platen retaining unit is opened).
ON

Blinking with longer ON time

Close the platen and send Clear Recoverable Error command to clear
the error.

* DLE ENQ 1, DLE ENQ 2: For details, refer to Command Reference Specifications.

[2] Cutter lock error

Explanation of error:

POWER LED:
ERROR LED:
Recovery condition:

3) Not recoverable error

[1] Memory check error

Explanation of error:

POWER LED:
ERROR LED:
Recovery condition:

[2] Low voltage error

Explanation of error:

POWER LED:
ERROR LED:
Recovery condition:

[3] High voltage error

Explanation of error:

POWER LED:
ERROR LED:
Recovery condition:

Cutter cannot operate and abnormality occurred.

ON

Repetition of short blinking twice and long blinking once.

Remove the failure and press the FEED switch to restore (with
MSW3-1 set to OFF) or use DLE ENQ 1or2 command to restore (with
MSW3-1 set to ON).

CPU self-diagnosed the circuit and detected abnormality in external
RAM memory.

Short blinking

ON

Not recoverable. However, turning the power off and removing the
cause of abnormality by replacing external RAM or the like will recover
the normal state.

Occurs when VP voltage supplied to the printer is lowered.
Immediately after occurrence, turn the printer power off.

ON

ERROR LED repeats short blinking three times and long blinking once.
Not recoverable. However, turning the power off once and raising VP
voltage to DC 24V +7% will recover the normal state.

Occurs when VP voltage supplied to the printer rises. Immediately
after occurrence, turn the printer power off.

ON

ERROR LED repeats short blinking 4 times and long blinking once.
Not recoverable. However, turning the power off once and raising VP
voltage to DC24V £7% will recover the normal state.
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4) Other state

[1] Paper Near End

Explanation of error:

POWER LED:
ERROR LED:
Recovery condition:

[2] Paper End

Explanation of error:

POWER LED:
ERROR LED:
Recovery condition:

[3] Platen Open

Explanation of error:

POWER LED:
ERROR LED:
Recovery condition:

If paper diameter becomes smaller than a certain level, Paper Near End
sensor actuates to indicate that paper is near end. (MSW2-8 OFF:
When PNE enable is set)

ON

ON

Set new paper.

When paper end is reached, the paper sensor located in the paper path
near the print head detects the end of roll paper causing ERROR LED to
light and printing operation to stop.

ON

ON

Set new paper.

When the platen is opened in the standby state, ERROR LED goes on.
ON

ON

Close the platen.

[4] Waiting for macro execution

Explanation:
POWER LED:
ERROR LED:
Recovery condition:

Waiting for macro execution

ON

ERROR LED provides long blinking.
Press the FEED switch.

5) Black mark (Option) specification relations

[1] Black mark detection error (Auto recovery error)

Explanation:

POWER LED:
ERROR LED:
Recovery condition:

When no black mark can be detected or paper in use is not specified
one, the printer is put in the BUSY state.

ON

Repetition of long blinking twice and short blinking three times

Set specified paper.

* When Standerd model has been changed into Black Mark Mode by Memory Switch Setting is
mistaken ,The printer is returned to Standerd Mode by Memory Switch Setting Mode( Refer to P27
“2.4 Black Mark Specifications (In case of M Type): Option”)
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3.3 FEED Switch

1)

2)

3)

1)

2)

3)

Paper Feed
Pressing this switch causes paper to advance in accordance with the amount of line feed set by ESC 2
and ESC 3. However, no paper feed occurs in the following cases.

Table No paper feed
No. Cases
When the FEED switch is disabled by ESC ¢ 5
When Paper End detector detected No Paper
When platen is open
When error occurred
When waiting for macro (macro execution by FEED switch),
pressing the FEED switch causes a macro to be executed.

DN R WN =

Clear cutter lock error (with MSW3-1 OFF: FEED switch is set to Enabled)
At the time of cutter lock error, pressing the FEED switch after removing the cause of the error can
clear the error.

Feed&Cut (MSW4-3 Feed&Cut at TOF  ON: Valid)
When the printer does paper feed over 25mm by feed sw, it does the full cutting operation.

MSW3-4 Paper Select ON: Black MK.
When the printer does paper heading by feed sw, it does the full cutting operation.

3.3.1 Self-printing

Function
This function allows monitoring of printer setting status by the printout.

Starting self-printing
In the print ready state, turning the printer power on with the FEED switch pressed and held causes the
printer status to be printed on the paper. The contents of the printout are as shown below.

[1] Printer name: PMU2211 I A-RSJPM1-8L2 (Refer to P 6 7.)
[2] ROM version: DC**-XXXX (Refer to P 7 56.)

[3] BOOT version: XXX.XX

[4] FONT version: XXX. XX

[5] Interface setting

[6] Buffer size

[7] Contents of DIP switch setting (* Only for serial interface)
[8] Contents of memory switch

[9] Font A (20H to FFH)

[10] Font B (20H to FFH)

[11] Font C (20H to FFH)

[12] Kanji font A 192 characters (only Kanji model:MSW9-3)
[13] Kanji font C 192 characters (only Kanji model:MSW9-3)

End of self-printing
After printing a specified pattern of printout, the printer is reset and initialized.

*When the printer does self-print in Black Mark mode, it becomes the same control as a standard mode,
and prints a black mark paper as a thermal paper. However, when the self-print by the command is
specified, it doesn’t become the same control as a standard mode, and it is controlled as black mark
mode.
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3.3.2 Hexadecimal Dump Printing

1))

2)

Function
This function provides printing of data sent from the host in hexadecimal code and the corresponding
characters.

Starting hexadecimal dump printing

While pressing and holding the FEED switch with paper set and platen opened, turn the printer power
on and then close the platen. The printer prints “HEX 4 > 7°HIF-%& — N(HEX dump print mode)”
on the roll paper and then prints the data received thereafter in hexadecimal code and the corresponding
characters.

Example: Dump printing with Kanji model. (MSW9-3 Kanji : ON )

1B 40 31 32 33 34 35 36 .@123456
37 38 39 30 0A 7890.

Completed

Example: Dump printing with non-Kanji model. (MSW9-3 Kanji : OFF )

HEX DUMP PRINT MODE
1B 40 31 32 33 34 35 36 .@123456
37 38 39 30 0A 7890.

Completed

e During hexadecimal dump printing, command other than real-time command is disabled.
e If print data is less than one line, occurrence of offline factor causes the line to be printer.

3) End of hexadecimal dump

Press the FEED switch three times consecutively. In this case, the printer prints “Completed” and
feeds paper to the cut position followed by reset operation. Otherwise, turn the printer power off or
lets the printer to be reset with I/F signal.
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3.3.3 Memory Switch Setting Mode

1) Settable memory switch
MSWI1, MSW2, MSW3, MSW4, MSW5, MSW7, MSW9, MSW 10

2) Starting memory switch setting mode
While pressing and holding the FEED switch with paper set and platen open, turn the printer power
on, press the FEED switch twice, and then close the platen. The memory switch setting mode is
started. When this mode is started, POWER LED blinks and the printer prints the contents of
current setting and guidance of operating method.

3) Selecting memory switch
Press the FEED switch short (within 0.5 s) to select the memory switch to be set in the following order.
Here, the printer prints the selected memory switch status. However, when [9] is selected, the printer
prints to verify the flash memory writing.

[1] MSWI
[2] MSW2
[3] MSW3
[4] MSW4
[5] MSW5
[6] MSW7
[7] MSW9
[8] MSWI10

[9] Write/Initializing setting

Notes on operation

When [1] through [8] are selected, pressing the FEED switch long (2 s or more) causes the setting
of the selected memory switch to be started. (Go to the following 4) Memory switch setting.)
When [9] is selected, pressing the FEED switch long causes all current memory switch setting to
be written into flash memory and the printer to be reset.  (Go to the following 5) End of memory
switch setting mode.)

When [9] is selected, opening the platen and pressing and holding the FEED switch long causes
current memory switch setting to be discarded and the factory set value to be recovered followed
by reset operation. (Go to the following 5) End of memory switch setting mode.)

4) Setting memory switch

(1]
(2]

(3]

(4]

Print the status of the bits currently being set.

Press the FEED switch short (within 0.5 s) to reverse the bit selected. If the bit is in the ON state,
ERROR LED goes on.

Press the FEED switch long (2 s or more) to save the current bit. If there is any change, the bit
status is printed.

Start the following bit setting.

The order of changing bit is shown below.

Bit0 — Bitl —...— Bit6 — Bit7 — Bit0 —...

Open the platen to terminate the setting. Then close the platen to print the status of current
memory switch and return to 3) Selecting memory switch.

5) Terminating memory switch setting mode
When setting is completed, the contents of setting are saved and initialization (reset) occurs and the
printer enters normal print-ready condition.
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3.4 Operation External Output

The signals of LEDs and FEED switch can be output to the outside.

3.4.1 Connector Pin assignment (CN105)

Outer case

\

1

{AARAAL

5

B € POWER L.ED
§ ¢ ERRORLED

« FEEDSW

Main Board

«— CNI05

Figure Location of CN105 on Main Board

Table Connector Connection(CN105)

No. Signal Input/Output Function
1 VCC Circuit power supply (+5V)
2 FEED SW Input FEED switch input
3 GND Circuit GND
4 | POWER LED Output POWER LED output
5 | ERROR LED Output ERROR LED output

Connector used: 53014-0510 (Molex)

Figure

Opening of Main board cover

CN105 is located on the Main Board. To access the Main Board, remove the screw holding the main
board cover and slide the main board cover.
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3.4.2 Precautions

e Before the work, remove the paper and unplug the interface and power connectors.

o Allow wiring by using the gap given after the cover is closed. Here, be careful not to pinch wiring by
the closure of the cover.

e After work, be sure to close the main board cover. Avoid operation with the main board exposed.

e A resistance (47 Q) has been mounted in the circuit of POWER LED and ERROR LED. However,
install the resistance in accordance with the rating of the LED used. (Transistor collector-emitter
saturation voltage VCE (sat) = 0.3V (max), Current rating 100mA(max))

e The FEED switch input terminal is as shown in the above circuit. Though a ceramic capacitor is
inserted in the circuit to prevent chattering, be sure that chattering may be large depending on the
switch.

e Do not use this connector for other than operation external output. Wrong use may cause not only
damage to the printer but also bad effect on human body, peripheral equipment, etc.

Control Board YCC  YCC
T4 |vce

10k
1k 2 FEED switch
-‘L 'I"."I"."I".' * 2 CTI_
10002 F GND
747 3
GND
47 ¢ GND POWER LED
et 4 w—g—«
470 ERROR LED

i b iy E
GND

Figure Example of Connection
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4.

INTERFACES

4.1 RS-232C Serial Interface
4.1.1 Connector Pin Assignment (CN301)

Table Connector Connection (CN301)

Adaptable connector (D-Sub connector)

No. | Signal | Input/Output Function ’ p
1 NC Non Connect @ \’ 0000 g @
2 RD Input Receive data 6\ 000 9
3 TD Output Transmit data
4 DTR Output Printer BUSY signal Figure  CN301 Connector
> | GND GND for signal Printer side: 17LE-23090-027 (DDK or equivalent)
6 DSR Input Dataset Ready Cable side: 17JE-13090-02 (DDK or equivalent)
7 RTS Output Printer BUSY signal * Note: Signal for RS-232C complies with
EIA RS-232C.
8 NC Non Connect
9 NC Non Connect
[Printer side] [Host side] [Printer side] [Host side]
CN301 9-pin Serial I/F CN301 25-pin Serial I/F
2 | RD TD 3 2 |RD TD 2
3 |.TD RD |2 3 |TD RD | 3
4 | DTR DSR | 6 4 | DTR DSR| 6
5 | GND GND | 5 5 | GND GND| 7
6 | DSR DTIR | 4 6 | DSR DTR] 20
7 | RTS CIS | 8 7 | RTS CIS| 5

Figure Connection to 9/ 25-pin Serial Port
*When connecting it besides 9 / 25-pin Serial Port, confirm each signal and connect it correctly.

4.1.2 Specifications

Table Specifications

Item

Specifications

Synchronization system

Asynchronous

Baud rate 1200, 2400, 4800, 9600, 19200, 38400,57600,115200bps
(user selection)
*1200, 38400, 57600, 115200bps can be set by Customize Value.
When baud rate is 115200bps, the stop bit of host side is set 2.
Or, the parit bit of host side and printer side is set ‘odd’or ‘even’.
1 Word Start bit 1 bit
compositi Data bit 7 bits or 8 bits (user selection)
on Parity bit | Odd, even, or no parity (user selection)
Stop bit 1 bit or more
Signal polarity | Mark Logical “1” (=3V to —12V)
RS-232C Space Logical “0” (+3V to +12V)
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4.1.3 Description of Input/Output Signals

1) Input/output signal

Table Input/output signal

Signal Function

RD Receive data
TD signal irregularly caused when the printer is connected to the host, when the host
power is turned on or off, etc. is treated as Break signal while other data are discarded.
(Turning the host off causes unstable status of TD depending on the host. Printing of
unstable TD is prevented.)

TD Transmit data

DSR When DTR/DSR control is selected, data is transmitted after confirming that this signal is
Space.
When XON/XOFF control is selected, data is transmitted with DSR ignored.

DTR, RTS | Space indicates the BUSY state of the printer and Mark indicates that the printer is ready

for reception.
The condition for BUSY can be changed by the setting (MSW1-3).

No. Condition for DTR
1 | From reset (including reset by NV memory write command, I/F signal, and test
print command) or just after printer power on till the printer enters the ready state
During self-printing
Input buffer full state (Refer to 2) Buffer full state.)
While the platen is open
While paper is being fed by the FEED switch
When waiting for pressing of the FEED switch at the execution of a macro
No Paper state
Error state

R QA| N[N ||

Under the conditions 1 to 3 above, the printer becomes BUSY regardless of the setting of
memory switch. (MSW1-3 ON: The printer does not become BUSY state regardless of the
setting.)

When XON/XOFF control is selected, however, Mark state occurs under the conditions of
1 and 2. In other condition, Space state is caused. This is used for confirming the status
of connection between the printer and the host. Under the conditions other than 3, the
printer is in the offline state.

XON/XOFF output condition

No. Send XON

1 | From reset (including reset by NV memory write command, I/F signal, and test
print command) or just after printer power on till the printer enters the ready
state.
2 | When input buffer full state is cleared. However, no output is given when the
printer is in the offline state even if the memory switch is set to OFF.

3 | When the printer changes from offline to online. However, no output is given in
the buffer full state.

No. Send XOFF
1 | When the input buffer becomes buffer full state

When the printer changes from online to offline. However, no output is given in
the buffer full state.
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2) Buffer full state
Buffer full state is given when the remainder of the input buffer is in the following state.

Table Input Buffer Full

Set value Buffer full Clear

4K bytes Remaining 512 bytes | Remaining 544 bytes

When the remainder of the input buffer is 0 byte, the received data is discarded.

3) Data receive error
When any of the following error occurs, the data caused is printed with “?” or discarded. (Msw1-4)
e Parity error
e Flaming error
e Overrun error

*Note

When a command followed by Write FROM is used, the printer may possibly become DTR state

temporarily at the time of writing. In this case, as the printer can process nothing, the transmitted
data may be discarded.

4) Electrical characteristics

RS-232C circuit (MAX232 or equivalent)

[Printer side] [Host side]

o O

7
Vo
IV

Input (RD, DSR)

(@)

Output (DTR, TD)

o

}

Figure Electrical characteristics
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4.2 Bidirectional Parallel Interface (IEEE1284)

4.2.1 Connector Pin Assignment Table Connector Connection (CN401)
No. Input/Output Signal
10 1 1 Input nSTB
e [ 2 Input/Output DATAO
| oooooooooo )
3 Input/Output DATAI1
20 11
4 Input/Output DATA2
Figure CN401 Connector 5 Input/Output DATA3
Connector used: 53313-2065 (Monolex) 6 Input/Output DATA4
7 Input/Output DATAS
8 Input/Output DATAG6
9 Input/Output DATA7
10 Output nACK
11 Output BUSY
4.2.2 Specifications of Supplied Cable for I/F Wiring 12 Output PE
Table Cable Specifications 13 Output SELECT
Item Specifications 14 Input nAUTOFD
Housing used | 51089-2005 15 Input nINIT
Terminal used | 50212 (Molex) 16 Output WFAULT
Cable used AWG26 (UL1007) or equivalent
: 17 Input SELECTIN
Cable length 300 mm (without cable-end treatment) i 1
18 — GND
19 — GND
20 — +5V
4.2.3 Connection to Parallel Port
[Printer side] [Host side] [Printer side] [Host side]
CN401 36-pin Parallel I/F CN401 25-pin Parallel I/F
1 STB 1 1 STB 1
2 DATAD 2 2 DATAO 2
3 DATAT 3 3 DATAT 3
4 DATAZ 4 4 DATAZ 4
5 DATA3 5 5 DATA3 5
é DATA4 ) 6 DATA4 )
7 | DATAS 7 7 DATA5 7
8 DATAS 8 8 DATAS 8
9 DATA7 9 ? DATA7 9
10 | ACK 10 10 ACK 10
n BUSY 1 n BUSY 1
12 | PE 12 12 PE 12
13 | SELECT 13 13 SELECT 13
14 | AUTOFD 14 14 AUTOFD 14
15 | RESET 15 RESET
16 | FAULT 19-30 16 FAULT 15
17 | SELSECTIN 17 SELSECTIN 16
18(19) | GND 18(19) | GND | 17
20 [ NC 31 20 N.C 1825
32
34

Figure Connection to 36/ 25-pin Parallel Port

*  When you want to connect to the connector other than the above, be careful not to make a mistake by
confirming the status of each signal.
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Figure Opening of Main board cover

CN401 is located on the Main Board. To access the Main Board, remove the screw holding the main board
cover and slide the main board cover.

Precautions

e Before the work, remove the paper and unplug the interface and power connectors.

e et the wiring go outside through the opening in [1].

o After wiring, fix the cable with a cable tie using the hole [2] to prevent the cable from being pulled
from the outside.

¢ Be careful not to pinch wiring by the closure of the cover.

o After work, be sure to close the main board cover. Avoid operation with the main board exposed.

¢ Do not use this port for other than communication. Wrong use may cause not only damage to the
printer but also bad effect on human body, peripheral equipment, etc.
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4.2.4 Specifications

1) Compatibility Mode (Host — Printer communication: Centronics-compliant)

[1]

2]

General
Compatibility Mode specifies the Centronics interface widely used conventionally.

Specifications

Table Cable Specifications
ltem Specifications
Data transmission system | 8-bit parallel
Synchronization system By nSTROBE signal supplied externally
Handshake By nACK signal and BUSY signal
Signal level All signals are TTL compatible.

2) Reverse Mode (Printer — Host communication)
Transmitting status data from this printer to the host is made by Nibble or Byte mode.

[1]

[2]

General

Reverse Mode specifies the data transmission from asynchronous printer controlled by the host.
Data transmission in Nibble Mode is carried out through existing control line in units of 4 bits
(Nibble). With Byte Mode, data transmission is carried out by using the 8-bit data line in
bidirectional mode. In any case, concurrent execution with Compatibility Mode is impossible and
communication is carried out in half duplex mode.

Precautions

The first “n” of a signal name indicates “LOW” active signal. Without any one of the above
signals, bidirectional communication cannot be implemented. For interface, always use
twisted-pair lines for each signal line and connect the return side to the signal ground level. All
the interface conditions shall be standard at the C-MOS level and shall meet the following
characteristics. The rise time and the falling time of each signal shall be 0.5 ps. Data
transmission with nAck signal or Busy signal ignored shall be avoided. If such a signal is
ignored, data may be lost. The interface cable shall be in the minimum necessary length.
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4.2.5 Description of Input/Output Signals

1) Input/Output Signals
Description of input/output signal

[1] Input/output signal (Compatibility Mode)

I. Input signal to printer

Table Input signal to printer
Signal Function

DATAO0-7 8-bit parallel signal (Positive logic)
nSTROBE Strobe signal to read 8-bit data (Negative logic)
nINIT Causes a reset by the nINIT signal in the Compatibility Mode.

(This signal can be enabled by the setting: MSW3-3)

nSELECT IN
nINIT
<>
50ms or more
Figure nINIT Signal

nSELECT IN | A signal to make “HIGH” when transferring to the IEEE1284 mode. (Negative logic)

However, nINIT signal is invalid with nSelectln/1284-Active “HIGH”.

II.  Output signal to printer

Table Output signal from the printer

Signal Function
nACK 8-data request signal (Negative logic)
BUSY A signal to indicate the Busy state of the printer
No. BUSY conditions
1 | From reset (including reset by NV memory write command, I/F signal,
and test print command) or just after printer power on till the printer
enters the ready state
2 | During self-printing
3 | Input buffer full state (Refer to 4) Buffer full state.)
4 | While the platen is open
5 | While paper is being fed by the FEED switch
6 | When waiting for pressing of the FEED switch at the execution of a
macro
7 | No Paper state
8 | Error state
Under the conditions 1 to 3 above, the printer becomes BUSY regardless of the setting
of memory switch. The printer does not become BUSY state regardless of the setting.
SELECT Always Active ( “HIGH” )
nFAULT A signal to set “LOW” when the printer is in the error state. (Negative logic)
PE A signal output with No Paper or Near-End condition (by command setting).(Positive
logic)
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* Note
When a command followed by Write FROM is used, the printer may possibly become BUSY state
temporarily at the time of writing. In this case, as the printer can process nothing, the transmitted
data may be discarded.

[2] Power relations
Table Power relations

Signal Function
+5VDC 5V pulled up by the 3.3-kQ resistance
GND GNE for signal (common ground on the circuit)
FG Ground for safety (Case ground)

2) Electrical characteristics

[1] Input signal level (nStrobe, Data0~7)
All the input signals are at the C-MOS level.

Table Input signal level

Signal “HIGH” level “LOW" level
DATA line 2.0V MIN 0.8V MAX
Other than DATA line 3.5V MIN 1.5V MAX

[2] Output signal level
All the output signals are at the C-MOS level.

Table Output signal level

Signal “HIGH” level “LOW” level
DATA line 4.4V MIN 0.1V MAX
Other than DATA line 4.9V MIN 0.1V MAX
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[3] Input/output condition

All the input/output signals other than STB signal are pulled up by 3.3 kQ.
*STB signal is pulled up by 1.2 kQ.

Input

[Printer side]

Vee

é 3.3KQ

Twisted-pair lines

[Host side]

<

- o
77 777
Output \g
% 3.3KQ Twisted-pair lines
40| > U . D
0 o
777 777
Figure Input/output condition

3) Buffer full state

When the remaining capacity of the input buffer is in the following state, the printer is in the Buffer

full state.

Table Input Buffer Full
Set value Buffer full Clear
4K bytes Remaining 384 bytes Remaining 512 bytes
45 bytes Remaining 16 bytes Remaining 26 bytes

e When the remainder of the input buffer is 0 byte, the received data is discarded.
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4) Status transmission from the printer

Status can be transmitted in the Reverse Mode (Nibble/Byte) mode. (With GS a n, DLE EOT n, GS
r, GS I n commands used)

e Printer transmitting buffer is in 99 bytes. The host shall be transferred to the Reverse Mode to
prevent occurrence of missing status. Though Reverse Idle state is recommended when using
ASB, presence or absence of printer transmission data must always be monitored if Reverse Mode

is not available. ASB status accumulated instead of being transmitted is transmitted in a lump
(OR) of latest statuses.

e FEach status information can be identified as shown below.

Table Identification of Status

Command, Code Status
GS I <0**0****>B
GS r <0**0****>B
XON <00010001>B
XOFF <00010011>B
DLE EOT <0**1**10>B
ASB (First byte) <0**1**00>B
ASB (Second byte) <QF*Q**F**>B
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4.3 USB Interface

4.3.1 Connector Pin Assignment (CN201)

Series B plug Table Connector Connection (CN201)
1Pin 2Pin No. S|gna|
1 VBus(+5V)
2 —Data(D-)
4Pin 3Pin 3 +Data(D+)
Figure CN201 Connector 4 GND
Note: Do not use a cable longer than 5m.
4.3.2 Specifications
Table Specifications
ltem Specifications
Overall specifications | Based on the specification of USB1.1
Communication speed | USB full-speed mode (12 MHz)
Communication system | USB bulk transfer system
Power specifications 0 mA (All are supplied from the printer.)
The USB mode function can be set by MSW5-3.
Table USB Mode Memory Switch Setting
No. Function OFF ON
MSW5-3 USB Mode Virtual COM

m: Default (Factory set)

*Qperates by using the USB port of Windows PC as virtual COM port (RS-232 communication

port) by the driver.

The VCom Flow Protocol function can be set by MSW7-7.

Table VCom Flow Control Memory Switch Setting

No. Function Contents of Setting
MSW7-7 VCom Protocol DTR/DSR
XON/XOF —

m: Default (Factory set)
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5. Destination
Destination is as follows.

5.1 Memory Switch Setting
Memory Switch Setting is as follows.

Table Destination Memory Switch Setting

Destination MSW9-1 MSW9-2 MSWS')'-B
Code Page Int’Char Set Kanji
J : Japan Katakana Japan ON
U: US/EU/Other PC437 U.S.A OFF

5.2 Other
Serial Interface Model
The screws of Serial Interface connecter are different according to destination.

Table The screws of Serial Interface connecter
Destination ROM version The screw
J : Japan PMU2CI 11 [0 RJO CI 11 | Millimeter
U: US/EU/Other | PMU2CI I [ RU CI11 |Inch

1 5

The screw The screw

Figure CN301 Connector (Serial Interface)

5.3 ROM version
ROM version is as follows. It is not possible to change.

Table Destination ROM version

Destination ROM version
J : Japan DC00-XXXX
U: US/EU/Other DCO1-XXXX

* The difference of ROM version is only the self-printing (Refer to P 40.).
* The difference of the function of the Destination is only 5.1 Memory Switch Setting.
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6. PAPER NEAR-END (PNE) Sensor * (Option)

6.1 Specifications

=1
L: Insert from left ( R: Insert from right ) T: Insert from top

Figure PNE Sensor position

e The PNE Sensor Setting position is different in the direction of paper insertion
e The factory-set PNE Sensor setting position is on “the scale second to the axis”.
e The PNE Sensor is connected with CN108 on Main Board.

Main Board

CN108

=00
3 1

1000
O 1 IO

| N Ny g =

I/F connector Power connector

Figure Opening of Main board cover Figure Location of CN108 on Main Board
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6.2 Memory Switch Setting

The PNE sensor function can be set to Enable or Disable by MSW2-8.

Table Memory Switch Setting

No.

Function OFF ON

MSW2-8

PNE Sensor Valid Invalid

6.3 Setting PNE Sensor

As the PNE sensor can be placed at any place, it can be set at the most appropriate position. Holding
the paper shaft by hand, loosen the screw a little. Shift the PNE sensor position (by using the A mark
and the scale). When the sensor position is determined, tighten the screw by holding the paper shaft

by hand.

Figure Setting

[1] [2] [3]

Figure Scale position

Figure A mark

Table Position of PNE Sensor Scale

Scale position Paper diameter atthe detection (Reference)
[1] | Scale closest to axis 18mm
[2] | Scale second close to axis 25mm
[3] | Scale third close to axis 3 1mm
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6.4 Note

As the PNE sensor may malfunction due to external disturbing light, pay attention to install a light
shielding cover, etc. to prevent entry of external disturbing light when using the PNE sensor.

As the value of “Roll paper external diameter at the detection of PNE sensor” varies depending on
the printer body or type of roll paper, it must be handled as reference.

In case of roll paper using honeycomb core, when paper near-end is detected at the place away from
the outer diameter of the above roll paper, adjustment of setting position is required.

The relationships between scale and remaining paper are shown in the table below.

Do not use PNE sensor other than that made by our company. Wrong use may cause not only
damage to the printer but also bad effect on human body, peripheral equipment, etc.

As 3-in 60mm Horizontal Insert from left Mode, PNE cannot be detected by the space of Paper
PNE sensor Therefore the following do not exist.

3-in 60mm Horizontal Insert from left Model with PNE sensor

PMU2310 —-000OPM1)-CORO

Paper —PNE sensor
Space |  PPaper
:1\" diameter

PNE sensor

Figure 3-in 60mm Horizontal Insert from left Model
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7. FUNCTION SELECTION

When using this control board, some functions can be set as default values.

7.1 DIP Switch (Only Serial Interface)

‘ Q r . -

Figure DIP Switch (SW301)

The DIP switch is located on the RS-232C serial interface board.
Before changing the DIP switch setting, turn the printer power off.

Table DIP Switch

Switch No. Function ON OFF
1 Selects setting of Follows DIP switch setting. Follows customer value setting.
communication condition.
2 Hand shake XON/XOFF DTR/DSR
3 Bit length 7 bits
4 Parity check With parity check No parity check
5 Selects parity. Even
6
. Selects baud rate. Refer to Selecting Baud Rate in Attached Table.
8 Reserved

m: Default (Factory set)
Table Baud Rate Selection

Switch No. 5 7
Baud rate (bps)
2400 OFF OFF
4800 ON OFF
9600 OFF ON
19200 ON ON

m: Default (Factory set)
Other baud rate (1200, 38400, 57600, 115200 bps) can be set by Mamory Switches.

Table Baud Rate Selection when firmware is downloaded

Switch No. 6 7
Baud rate (bps)
115200 OFF OFF
9600 ON OFF
19200 OFF ON
38400 ON ON

m: Default (Factory set)
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7.2 Memory Switches
Memory switch is a generic name for the following. Memory switches MSW1, MSW2, MSW3,
MSW4, MSWS5,Customize value, Serial interface communication condition.

1) Memory switches MSW1, MSW2, MSW3, MSW4,MSW5

Table Memory Switch Setting

No. Function OFF ON
MSW1-1 Power ON Info Not Send
MSW1-2 | Buffer Size (* Note 1) 45bytes
MSW1-3 | BUSY condition Full
MSW1-4 | Receive Error No Print
MSWI1-5 | CR mode LF
MSW1-6 Reserved —
MSW1-7 | DSR Signal. Valid
MSW1-8 | Reserved —
MSW2-1 Reserved —
MSW2-2 Auto Cutter Invalid
MSW2-3 | Spool Print Valid
MSW2-4 Full Col print WaitData
MSW2-5 | Resume aft PE Top
MSW2-6 Paper width (* Note 2) 80mm 58 mm
MSW2-7 Reserved Fixed —
MSW2-8 PNE Sensor Valid
MSW3-1 Resume Cttr Err Invalid
MSW3-2 | Reserved —
MSW3-3 | Parallel 31 Pin Invalid
MSW3-4 | Paper Select. Black MK
MSW3-5 | Column Number 42/32 col
MSW3-6 Reserved —
MSW3-7 | CBM1000 Mode Valid
MSW3-8 Resume Open Err Command

m: Default (Factory set)

Note I  As for Parallel I/F and USB I/F, the input buffer always becomes 4Kbytes regardless of the

setting.

Note 2 Paper width is limited by the setting of MSW4-5 Mechanism mounted. Paper width 80 mm
must not be selected when LT-22XX is selected by MSW2-6 Paper width. If selected, the

operation is outside the warranty.
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Table Memory Switch Setting

No. Function OFF ON
MSW4-1 Auto Length Invalid
MSW4-2 | Auto Loading Invalid
MSW4-3 | Feed&Cut at TOF Invalid
MSW4-4 | Base style (* Note 3) PMU2xx1
MSW4-5 Mechanism mounted LT-23xx LT-22xx
MSW4-6 Reserved —
MSW4-7 Reserved —
MSW4-8 | Partial Only Valid
MSW5-1 Reserved —
MSW5-2 | Reserved —
MSW5-3 USB Mode Virtual COM Printer Class
MSW5-4 Reserved —
MSW5-5 Reserved —
MSW5-6 | Speed / Quality Quqlity
MSW5-7 Reserved —
MSW5-8 Reserved —

m: Default (Factory set)

Note 3: As the distance from BM sensor to print head differs by PMU2XXO0 (Horizontal), PMU2XX?2
(vertical on back), or PMU2XX1 (vertical on front), set to comply with the specification

(enabled only with Black mark model).
position may become abnormal.

2) Customize value

Customize value setting is available with GS ( E command.

If the setting is not correct, cut position or print start

Table Serial Interface Communication Conditions

No. Function Contents of Setting
MSW7-1 Baud Rate 1200 bps 2400 bps
4800 bps
19200 bps 38400 bps
57600 bps 115200 bps
MSW7-2 Data Length 7 bits
MSW7-3 Stop Bits 2 bits
MSW7-4 Parity EVEN
ODD —
MSW7-5 Flow Control DTR/DSR XON/XOFF
MSW7-6 Reserved — —
MSW7-7 VCom Protocol DTR/DSR
XON/XOF —

m: Default (Factory set)
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Table Customize Value

No. Function Contents of Setting
MSWO9-1 Code Page Katakana
PC850,858 PC860
PC863 PC865
PC852 PC866
PC857 WPC1252
PC864 Thai code 18
MSW9-2 Int’Char Set USA France
Germany England
Denmark Sweden
Italy Spain
Japan Norway
Denmark 2 Spain 2
Latin America Korea
Croatia China
MSW9-3 Kanji OFF ON
MSW9-4 JIS / Shift JIS JIS Shift-JIS
MSW10-1 Print Density 70% 75%
80% 85%
90% 95%
105%
110% 115%
120% 125%
130% 135%
140% —
MSW10-2 Print Speed Level 1 Level 2
Level 3 Level 4
Level 5 Level 6
Level 7 Level 8
—
MSW10-3 Reserved — —

m: Default (Factory set)

MSW09-1,9-2,9-3 differs by the destination.
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8. OPERATING INSTRUCTIONS

8.1 Component Names

Operation unit
FEED switch
POWER LED
ERROR LED

Print head

I/F (3 kinds)
+ Serial I/F
+ Parallel I/F
- USBI/F

| Power connector |
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8.2 Precautions

8.2.1 Failures

[1]

2]

[3]
[4]
[5]
[6]
[7]
[8]

During printing or cutter operation, never touch the printer. Otherwise, injury to human body
and/or printer or auto cutter breakage may occur.

Static electricity may cause breakage of driver IC, etc. in the thermal head. Take sufficient
grounding measure.

Do not pull by force the paper set on the printer.

As the heating element and driver IC of thermal head are fragile, do not apply metal nor sandpaper.
Avoid blocking of paper exit. Do not touch the paper while the printer is printing.

Avoid printing with head surface wetted by dew condensation, etc.

Set paper straightforward without slack.

Use the printer in the stable state without vibration.

8.2.2 Print quality

[1]

[2]

[3]

[4]

[5]

[6]

In case of intermittent printing where printing or paper feed is suspended temporarily during
printing because the printer is waiting for data from the host or in other case, paper feed may
become irregular in 1 to 3 dot lines after the start of printing.

Just after auto cutter operation, printing may become irregular in 1 to 3 dots at the top of the
printing.

With paper set, close the platen holder, and the printer performs cutting operation after feeding
paper by several dots. Cutting operation does not occur when MSW4-3 is set to OFF.

Do not touch the heating element of the print head by hand. Otherwise printing quality may be
degraded by dirty finger.

Do not use paper other than recommended. Otherwise, print quality or thermal head life may not
be warranted. Especially, if the recording paper contains [Na+, K+, CI-], thermal head life may
be degraded extremely.

Press the center part or both sides to close the platen holder securely. Closing the platen holder
with one side pressed may cause single side closure, resulting in uneven printout.
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8.2.3 Safety

[1] During printing and just after printing, the temperature of the print head and its periphery rise high.
Never touch these places to avoid burning.

[2] Be careful in handling the edged portion of the printer components (especially cutter blade) to
avoid injury.

[3] There is a cutter inside the paper exit. Never insert a finger into the paper exit not only during
printer operation but also in non-operating state.

[4] Do not hold the following places.

Shaft stopper

Cutter cable

Tension bar

Paper shaft

PNE sensor cable

Figure Prohibition part

8.2.4 Other

[1] As this printer adopts plated steel plate, rust may be caused at the edge. However, this has no bad
effect on the printer performance.
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8.3 Setting (Replacing) Paper

Replace paper in the following procedure.

1) Remove the shaft stopper. If paper core 2) If the end of the replacement paper is
remains, remove it. uneven, cut it straight with scissors.

Horizontal Front Model

3) Observing the direction of paper winding, 4) Insert the paper end into the paper slot.
set the paper to the paper shaft till the core Then auto loading starts. (Auto loading
hooks the E-ring. Then press in the shaft does not occur when MSW4-2 is set to
stopper till it is locked. OFF.)

- 67 -



PMU2200 /2300 Series Specifications

Vertical Front Model |

3) Observing the direction of paper winding, 4) Insert the paper end into the paper slot.
set the paper to the paper shaft till the core Then auto loading starts. (Auto loading
hooks the E-ring. Then press in the shaft does not occur when MSW4-2 is set to
stopper till it is locked. OFF.)

Vertical Back Model |

3) Observing the direction of paper winding, 4) Insert the paper end into the paper slot.
set the paper to the paper shaft till the core Then auto loading starts. (Auto loading
hooks the E-ring. Then press in the shaft does not occur when MSW4-2 is set to
stopper till it is locked. OFF.)

Precautions

Always use specified paper.
When paper other than specified is used, the print quality and printer life may be outside the warranty.
Set paper straightforward without slack.
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8.4 Releasing Cutter Lock (Cutter Error)

Use the following procedure to release the cutter lock (cutter error).

1) Turn the printer power off. Rotate the 2)  Open the platen holder. Be careful not to
cutter motor by using a screwdriver to have your finger pinched under it.
have the cutter blade rested.

|

.|
3) Remove the cause of cutter lock such as 4) Close the platen holder. Push the platen
paper jam, etc. until it locks firmly. Then turn the printer

power on and set paper.

Precautions

e Cutter moving blade may be projected, be careful not to touch the cutter blade.

e Just after printing, the print head temperature is high. Be careful not to touch the print head.

e Never touch the surface of the heating element of the print head by bare hand or using metal or the like.
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8.5 Removing Paper Jam

Remove paper jam in the following procedure.

1) Turn the printer power off and cut the 2) Open the platen holder and remove the
paper. cause of the paper jam.

3) Close the platen holder. Push in until it | | 4) Tumn the printer power on and set paper.
locks firmly.

Precautions

e Be sure to turn the printer power off to remove paper jam.

o Just after printing, the print head temperature is high. Be careful not to touch the print head.

e Never touch the surface of the heating element of the print head by bare hand or using metal or the like.
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9. APPEARANCE SPECIFICATIONS

9.1 PMU2200Il / 2210II Appearance Specifications
(2-in. Mechanism-mounted, horizontal model)

1) Dimensions (mm): W98 x H98 x D179
2) Weight: Approx.1.0 kg
3) External View

97.50

140.23

-

96.94

e
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9.2 PMU221111 Appearance Specifications
(2-in. Mechanism-mounted Vertical Front Model)
1) Dimensions (mm): W98 x H213 x D98
2)  Weight: Approx.1.0 kg
3) External View 7 B 9713

96.90

1.82)

3
s

115.82

9.3 PMU220211 /221211 Appearance Specifications
(2-in. Mechanism-mounted Vertical Back Model)
1) Dimensions (mm): W98 x H213 x D98
2)  Weight: Approx. 1.0 kg
3) External View 97 ’ 97.13 -

115.82
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9.4 PMU230011 /231011 Appearance Specifications
(3-in. Mechanism-mounted Horizontal Model)
1) Dimensions (mm): W113 X H98 x D182
2) Weight: Approx. 1.1 kg Paper
3) External View

= @

97.80

112.60
e - ]
1
l:.
ll-":’.JIIl'I'-l-EI.II-_ == ._: )
=] I — - | o
B — [ ol
e
=3
[
c\.l
oo
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9.5 PMU230111 Appearance Specifications
(3-in. Mechanism-mounted Vertical Front Model)
1) Dimensions (mm): W113 x H213 x D98
2) Weight: Approx. 1.1 kg
3) External View

112.60

2

31.8

82

9.6 PMU230211 Appearance Specifications
(3-in. Mechanism-mounted Vertical Back Model)
1) Dimensions (mm): W113 x H213 x D98
2) Weight: Approx. 1.1 kg
3) External View 112.60 - 97.13

86.78

g2
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9.7 Installation

Install the printer on a flat sturdy surface (flatness within 0.3).

When installing the printer, be careful not to be injured by the edge of the sheet metal or the like.

Do not hold weak portion like harness when moving the printer. Otherwise, accident may happen.
Fix the printer at the following position with four screws of M3 x 6 to 10 mm.

Connect the printer with the earth through a metallic part of the installation body or the screw of the
following picture.

Installation example

Figure FG connect screw

Figure Vertical Front Model

Figure Vertical Back-mount Model
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10. PRINT CONTROL COMMANDS

QO Print Control Commands

Cgs]”r:]r;'] g Function MODE GSP
LF Prints and line feeds
CR Prints and carriage return
FF Prints and returns in page mode
ESC FF Prints data in page mode
ESC J Prints and paper feeds in minimum units of pitch o
ESC d Prints and paper feeds by n lines
O Print Character Commands
Cg%nngr;r:d Function MODE GSP
CAN Cancels print data in page mode.
ESC SP Sets amount of space at the right of a character. o
ESC ! Spacifies print mode in a batch.
ESC % Specifies and clear download character set.
ESC & Defines download character.
ESC - Specifies and clears underline.
ESC 2 Deletes downloaded character.
ESC E Specifies and clears enhanced printing.
ESC G Specifies and clears double printing.
ESC M Selects character font.
ESC R Selects international character set.
ESC V Specifies and clears 90° clockwise turning of character.
ESC t Selects character code table.
ESC { Specifies and clears inverted printing.
GS ! Specifies character size.
GS B Specifies and clears white-on-black character.
GS b Specifies and clears smoothing.
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QO Print Position Commands

Cgs]”r:]r;'] g Function MODE GSP
HT Horizontal tab
ESC $ Specifies absolute position. o
ESC D Sets horizontal tab.
ESC T Selects print direction of characters in page mode.
ESC W Sets print area in page mode. o
ESC ¥ Specifies relative position. o
ESC a Justify position.
GS % Specifies absolute position of character vertical direction in o
page mode.
GS L Sets left margin. o
GS W Sets print area width. o
GS ¥ Specifies relative position of character vertical direction in o
page mode.
O Line Feed Span Commands
coontrol. Function MODE GSP
ESC 2 Sets 1/6-in. line feed.
ESC 3 Sets line feed amount in units of minimum paper feed o
pitch.
O Bit Image Commands
Cgr%r:rzra?r:d Function MODE GSP
ESC * Specifies bit image mode.
GS * Defines download bit image.
GS |/ Prints download bit image.
GS v O Prints raster bit image.
O Status Commands
Cgr%r:rzra?r:d Function MODE GSP
DLE EOT Sends status in real time.
ESC u Traqsmitting the status of peripheral equipment . p
(Serial Mode Only)
ESC v Sending Printer status - P
GS a Enables/disables auto status transmission.
GS r Sends status.
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O Paper Detecting Commands

Control Function MODE GSP
Command
ESC ¢ 3 Selects paper low detector effective for paper low signal
output.
ESC c¢c 4 Selects paper low detector effective for stopping printing.
O Panel Switch Commands
Control .
Command Function MODE GSP
ESC ¢ 5 Enables or disables panel switch.
O Macro Commands
Control Function MODE GSP
Command
GS Starts and terminates macro definition.
GS 7 Executes macro.
O Cutter Commands
Control Function MODE GSP
Command
ESC i Cuts paper fully.
ESC m Cuts paper patrtially.
GS V Cuts paper. o
O Bar Code Commands
Control Function MODE GSP
Command
GS H Selects print position of visual code.
Gs f Selects the font of visual code.
GS h Sets the height of barcode.
GS k Prints barcode.
GS w Sets horizonatal size of barcode.
O 2-dimensional Code Commands
Control Function MODE GSP
Command
GS ( k Setting and printing 2-dimensional code
O Command for Flash Memory
Control .
Command Function MODE GSP
FS p Prints user NV memory bit image.
FS ¢ Defines user NV memory bit image.
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O Kanji Control Commands

Cgr‘:]”r:]r;r'] g Function MODE | GSP
FS ! Specifies Kaniji print mode in a batch.
FS & Specifies Kanji mode.
FS - Specifies and clears Kaniji underline.
FS Clears Kanji mode.
FS 2 Defines external characters.
FS C Selects Kanji code system.
FS S Sets Kaniji space amount. o
FS W Specifies and clears double-height, double-width size of
Kaniji.
FS ( A Specifies modification of Kanji characters.
O Black Mark Control Command
Cgr‘:]”r:]r;r'] g Function MODE | GSP
GS FF Prints and ejects with black mark.
GS | Sets black mark length.
O Printer Setting Commands
coontrol. Function MODE | GSP
GS ( E User-set command
GS ( K Selects print control method.
GS ( M Customizes printer.
O Other Commands
coontrol. Function MODE | GSP
DLE ENQ Real-time request for printer
DLE DC4 Clears buffer.
ESC = Controls data input.
ESC @ Initializes printer.
ESC L Selects page mode.
ESC S Selects standard mode.
GS ( A Executes test printing.
GS | Sends printer ID.
GS P Sets basic calculation pitch.

Note)
Note)

“S” in MODE denotes Standard and “P” Page mode.
“(” in GS P indicates the effect of command <GS P>.
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11. CHARACTER CODE TABLE

11.1 Codepage

11.1.1 Codepage O0H to 7FH & PC437 (USA, Europe Standard)

|_|

All

VIl

Q

n

1
1l

J

.

o]

>

Pt

Al S

#
$
%

XON

XOF
F

DC4

CAN

ESC

FS

GS

RS

NUL | DLE

EOT
ENQ

HT

LF

FF

CR

0
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11.1.2 Codepage 00H to 7FH & Katakana

=

H

55

\
N

X

A

A

&

/!

Eak:

7
U
Jv

L] e

\\/

7\

71U | @ |#

7T | A

=~ ¥
5=

v

A~ O

0

-

7| F X

v |7/

I A I =

JV

L | sp

-

_|

4|7 | X

A

4

=
$

%

XON

XOF
F

CAN

ESC

FS

GS

RS

NUL | DLE

EOT | DC4

ENQ

HT

LF

FF

CR

0

4
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11.1.3 Codepage O0H to 7FH & PC850 (Multilingual)

|_|

/

.

>

Al S

4

B
$
%

XON

XOF
F

CAN

ESC

FS

GS

RS

NUL | DLE

EOT | DC4
ENQ

HT

LF

FF

CR

0

4
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11.1.4 Codepage O0OH to 7FH & PC860 (Portuguese)

|_|

Al

VIl

—

o]

>

4

B
$
%

XON

XOF
F

CAN

ESC

FS

GS

RS

NUL | DLE

EOT | DC4
ENQ

HT

LF

FF

CR

0

4
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11.1.5 Codepage O0H to 7FH & PC863 (Canadian-French)

|_|

Al

VIl

n

—

>

<

4

=
$

%

XON

XOF
F

CAN

ESC

FS

GS
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NUL | DLE
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ENQ

HT
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FF
CR

0

4
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11.1.6 Codepage O0OH to 7FH & PC865 (Nordic)

|_|

Al

VIl

o]

4

B
$
%

XON

XOF
F

CAN

ESC

FS

GS

RS

NUL | DLE

EOT | DC4
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HT

LF

FF

CR

0

4
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11.1.7 Codepage O0H to 7FH & PC852 (Eastern Europe)

»

™~

SP

>

QO

4

=
$

%

XON

XOF
F

CAN

ESC

FS

GS

RS

NUL | DLE

EOT | DC4
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LF

FF

CR

0

4
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11.1.8 Codepage O0H to 7FH & PC866 (Russian)

>

No.

bl

_|

]

B

pi\

e

K

JI

M

H

B|T

L | P

E | X
KL | x

K|b
JI | bl
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H| 3
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0

4
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11.1.9 Codepage O0H to 7FH & PC857 (Turkish)

+

/
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4

B
$
%

XON

XOF
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11.1.10 Codepage O0H to 7FH & PC864 (Arabic)

o112 |3|4|5,6|7|8|9|A|B|C|D|E]|F
0 | M |DE @ P| | p|o|B |an ¢l s |- e
1 x| 1A Q]alqg o |san| y | s | 5| 3| w
2 2 | BIR|b|rlelgo|T S| T|>|3]o0
3 | # (3| C|S|c|s|V|+x|elv|1|als]o
4 |eor|pca| $ | 4| D|T|d]|t S |5 | a2 | ¢
5 | ™o % | 5|E|U|e|u 0| Elwe | =|w
6 &6 |FV|flv]|ilx L T S I
] 711G | W/ {g|w « Y| L] a|x
8 o (8| H| X h|x|Hl|»|L]|A]|l=|B]|s]a
9 | Hr L9 Y iy ]|y |||« |TY
Aol x|zl efiEy[elo]=)s] 2]
B ESc | + K| [|k|{[L T N S B N
ClF|Fr |, |<]|L I o2 x|
Dl®Rjes | -t = M1 |m| [} [ S|YICT|*|2]|F|E]|¢
E Rl . [ >IN |n| " |[iLly|lc|le|la|x|t|m
F /1210 o [Hifcle|s]s e
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11.1.11 Codepage O0H to 7FH & WPC1252

¢ |2

>
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11.1.12 Codepage OOH to 7FH & Thaicodel8

O | |9 | S| YW iay | 2|2 || & | S| "T|avg|aT|+7
—_— =B (= || e - X 2 + o o 7 o
Wy |C || €| T ¢ | T | s | m | e ||t |27 | +2 |
| = |lx|lr ||| F|lC|lE|lAalw|ls =& |5
v = ElEdlg|s|lclsr@ml=alAal=s== =
Eleale|E|les | R |||l | | 28R E |
r G | T3 | a3 | 23|t | "¢ | A€ | 2G¢ | +¢ | ¢ | T | AT | 23T | +7 | —=
- || = |||l ||| HA ||+ |} |||
o T — w -+ 3 > = > > N - — e, 2
© | o o | © O | Y- | o - ™| x| — E c o
o | Ol || D> |=[xX|>|N|“—| 7| m]|c« |
(G =T (aa] [ =] wl L () I — - " | —— = o
(a] ~— (o] o = o ©o M~ (=] [=>] v I VAN (ol
_— == “ == ] ~ — * + | ~
a4 | B g |3 z gle|s|e
2 S | 3 E | Y k|
o -— o~ ™ <t (K] = ~ o (=] <C (aa] o [ Ll L
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11.2 International Character Code Table

Country 23124 140 |SB|5C|5D|5E |60 |7B|7C|7D|7E
0 USA gls|@| [ [N T [~ "]}~
1 France #1$lal°|lc¢c|§ |~ " |¢é&|ulE
2 Germany H1$ | §|A|O|U |~ | " |da|o|d]|B
3 UK £l 1@ | [ | N[~y
4 Denmark I t1$ @ | E|O|A| | " |&|o|d]|~
5 Sweden # | o | E|A|O|A|U|¢|4da|o6]|ali
6 Italy gl $|@|°|\N|é|~|ujal|ol|e]i
7 Spain I Pt|$|@| ; |N| |~ il |~
8 Japan e R R I I e A I U O O O O
9 Norway #| o | E|E|Q|A|U| ¢ |=| 0| a]|i
10| Denmarkll | # | $|E | £Z|Q|A|U|é|a| o | &]|i
11 Spain 11 #l0$ 4| IN|g[&| " |i1i|@f]|o6]n
12| LatinAmerica | # | $ | a4 | ; [ N| ¢, | é |t |i|da|o6]u
13 Korea e O N I I O I O
14 Croatia #($|Z2|S|DP|C|C|z |8 |d|c¢]|c¢
15 China gY@ | [ [N [T |~ "4 ]~
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11.3 Kanji Code Table

11.3.1 JIS Non-Kanji

ShiftdiIsS| JsS o |1 |2 |3 |4|5|6|]7]8]9]A[B|C|[D|J]E]|F
813F | 2120 , : S I S R T
814F [2130| "~ | | [~ ~| s s ||l ~lOlO|—|—]-|/
BI5F (2140 | N |~ | I [ [ ||| “ |~ ‘1 (1) () []]
816F | 2150 | { |} (1) 1N M) riJ ()] |+ | —|£]X
8180 (2160 | ~ | = | # | < | > | =S| = || | |2 [° |7 |7 |C|¥
8190 (2170 | $ | ¢ | £ | % | # | & | x| @ | § | X | * | O | @O | O
819E | 2220 | 0/ W | A AV IV | X|T|—>|<|1]1]=
81AE | 2230 e|s|c|2|c|>
81BE (2240 | U | N AVI] -2V
81CE | 2250 | 3 Z | L] ™19
8IDE [2260 |V |=|=|< | >» oo ||
81EE | 2270 Al% [ F | b | DT 11 O
823F | 2320
824F 2330 0| 1|2 |3|4|5|6|7|8]9
825F | 2340 A|B|C|D|E|F|G|H|TI|J|K|L|M|N|O
826F [2350| P | Q| R|S|T|U|V|W|X|Y]|Z
8280 | 2360 a|blcld|lel|flg|lh|iljl|lk|1l|m|n]|o
8290 2370 | p | q | r S t|lu| v |w|x |y | z
829E | 2420 bl OBl W o ||z |zx || B|»|»n|E|&]|L
82AE | 2430 | < || F |z ||| &Ll | T | T || ¥|F|F|
82BE (2440 | 77 | B | B | o ||| T |Tl& | & | Rllc|v|n|lo|ix
82CE | 2450 [ IZ | IX | O ||| &S | B | B |~ | XN || F|F|F]| £ |H»
82DE (2460 | Z» | O | b | (R | | W | X | X | B | D | D || A | b | b
82EE (2470 | b | 2 | & | A
833F | 2520 s 7l 44l |AF B H]x]x]|7
834F | 2530 | 7 | » | # | =a|=a|v | v x| x|®w]|®]v]Vy]|#
83F (2540 | ¥ | F | F | v | Y| Y| T | FT| M| F|F|=|X| x|/ |
836F [2550 | X | X | ||| 7| 7| 7|~ R_"| | HK | K| K|~
8380 (2560 | A | A | F | v | ¥ |=|=]|=|a|F |V r|ivia|lv |
8390 (2570 | &+ | = | F | v | T | » | »
839E | 2620 A|/B|T|A|E|Z|H|®|T|K|A|M|N|E|O
83AE [2630|IT | P || T|T|®|X|T]|Q
83BE | 2640 a | Bly | 6| Clnl 0] ¢ ]| A]lulv]|E]|o
83CE | 2650 | n | p | 0 | = v| o | x| ¢ | o
83DE | 2660
83EE | 2670
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Shift-JIS | JIS 0|12 |3|4|5|6|7|8|9  A|B|C|D|E]|F
843F | 2720 A|B|B|T|O|E|[E|X|3|HWU|HW|K|J|M|H
844F (2730 ) O |IT | P |C | T | ¥V | @ | X | L |Y ||| D|bl|b |3
845F 2740 | 1O | 4

846F 2750 a 0 B hit e U 51 K JI M H
8480 2760 | o | m T |y | d | 9 | m | mog Bl | b | 3
8490 2770 s

849 (2820 [ — [ | | |- [2 [l F [ [d S F =T ]rla
84AE | 2830 4 | L | b |4 ||+ | |~ | =+ F|[r[4]*
84BE | 2840 | }

84CE | 2850

84DE | 2860

84EE 2870
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11.3.2 JIS Level 1 Characters
Shift-JIS | JIS 0|12 |3|4|5|6|]7|8|9  A|B|C|DJ|E]|F
889E | 3020 Hi | MR AR P | | BB E R R E|E|E
8BAE | 3030 | fE | # | 7 | | A | JE |8 | S| sd | M | 0| B8R | M| R | A | Bk
88BE | 3040 | % | 5 | % | B | | K | E | M | % | & || B A | k|
88CE 3050 | % | & | | | | BB |5 || H | 2|2 B | M| & B
88DE | 3060 | & | & |ff | & | & |E || X || F |8 | B — | & || &
88EE | 3070 | ff | x| F [ | o | FI | W | B BRG] B | KL R
893F | 3120 e | BRS8N | A |F|B [P || W |00 || H| B
894F | 3130 | 4t | A | | ME | PR | B | BT | 88 | M | BE || R B | M| 5| E
895F | 3140 | & | £ | fF | A0 | & | B | R | B R R K [ k| R | BE | B H
896F | 3150 | 7 | o% | M | Wk | B | WR | | AR | B0 | R | B B [ | K| M
8980 | 3160 | [ | 4 | A% | B | GE | AR | HE | B |6 | B | R | ke | M R | &
8990 | 3170 | & | 4li PO | B[RRI M | ] AE S
899E | 3220 PROVRE | BE | BRI R | E |45 | 8| B | K| 25 | [ | | K| 18
89AE 3230 | = | & | [ M |4t | & [ @ | BR[| F | A ||
89BE [ 3240 | fhn | ffi | FE | h0 | 7T | 5% | B | B | F | & | B | M| R |4 8|
89CE | 3250 | K | & |t | K | B | & | A6 | wr | A6 | o7 | 3E | BT | Mk | AR | ME | &
89DE | 3260 | 0 | & | B3 | M | K | Mk | Feo| 2P | B | B | 3F | k| A | HE | Ak | B
89EE | 3270 | 41 | &= | fF | |l | SR | #E | | PR | M | W] BE |k | 5 | &
8A3F | 3320 LB | AR | M| IK | R | B O | BB [BE| B | 8L %
8A4F 3330 | 4b | iz | FE | B | BE | BE | VE | fF | E || % | 8 | B 1R | 2| ik
BASF | 3340 | #5 | Al | W5 | B9 | E | WBF | A | BR[| BE | BE | KR | B | | | k|
BAGF | 3350 | T | A | R | W | S| MR E || GRS
BAB0 | 3360 | = | #& | Mk | B | H | | B | FE|E | B | W |8 | 8|8 | B | &
BAQ0 | 3370 | m- | ME | ME | Gm | KK | B0 | HE |Gl | & | SR WE | ME | X | E
8A9E | 3420 LRI AR NFEAE IR AR AL AR A
BAAE | 3430 | 5% | B | A | T | | AR | K| IE | M| ML | B | M| AR | BE | K| B
BABE | 3440 | yT | B | W |V | R | H | % | B |F | % |8 | 8| & | @ || K&
BACE 3450 | 7z | &l | 3f | & | &= | & | M | P9 | B9 | Pa | o | B | &% | L | & | &
BADE | 3460 | js& | Bo | | BR |55 | 8 | & | | E | B | | & | F | A B | &
BAEE | 3470 | AL | &7 | = | FF | Wk | A | & | = | B AL ME | BE | M) AL | 3
8B3F [ 3520 B [ | B[ S| v e | er | % | e | Ae | B I
8B4F | 3530 | i | | AL | B | | B | B | BE | B B | BK | BB K| B | B
8BSF | 3540 | fK | 2 | W% | GH | % | 9 | 9 | ¥ | & | 2| MR RS | M| RS | ARG | AT
8B6F | 3550 | & |HI | B |M|E | || A | K| K| BR|= |58 ]|K
8B80 | 3560 | #5 | K |k | v | & | EK |9 |8 | B | K| M| & | B|F|E|F
8B90 | 3570 | B |5 |0 | || E | FF ||| A A F|E |

- 05 -




PMU2200

/2300 Series Specifications

Shift:JIS| JIS o | 1|2 |3 |4|5|6|7]|8]9|]A[B|]C|[D|JE]|F
8BY9E | 3620 fie | B | & | W wE | e [ | | F OB G
8BAE | 3630 | 7E | Bk | R | AN | BE | FO| M| W | JE | PR e | M | & | B | & | A
8BBE | 3640 | &5 | 2 | 2 | B | AP | g | e | MBE| X SR | B | M| E | M| R | &
8BCE | 3650 | #) | ¥y | | & | Jr | Rk | 8k | 22 | 22 | & | @ | B | A #5 | £
8BDE | 3660 | 7 | 3T | 4 | W5 | R | Ju | AE | A) | X | | BR | BE | A | 8K | B | B
8BEE | 3670 | By | H | & | B [ | z= || FH | B || B M| | 8| R

8C3F | 3720 PR\ R | A | ML | B | R | RE | PR | S | B | MR | S| B B | B
8CAF | 3730 | # | 3l | BE | =& | AR | H | R | A8 | AR | ME | R | S| | = | B | AU
8C5F | 3740 | 22 | & | £ | A | B | B | B | B | | A Bt | RE IR | BE|FE | R
8C6F | 3750 | % |k | B | B | X | M |8 |G |58 | % | ® | M| B | = || &
8C80 | 3760 | M| | wk | B | P& | BR | AT | BE | O] BRI | SRS | | B | A |
8CO0 [3770 | & | #& | fd | 36 | & | &l | m B\ M| B | R || B | B

C89E | 3820 B ME | R R B MF BB R|E|R | kBB
8CAE | 3830 | & | B | WA | B | M | oo | R | BR[| L) | K | | TR | X | B | R | K
8CBE |3840 | 5 | i | PR | “F | @ | & | G| PN | 2| FE | AN | | B | Ah
8CCE | 3850 | il | JK | # | # | B | A | 3K | SR |55 |05 | &6 | @ | @ | 86 | L | A
8CDE (3860 | {h | /F | 3 | & | W& | t& | 0 | & | 45 | A8 | 80 | B | 5B | 34 | & | B
8CEE |3870 | = | ff | &R |k |HE|HE | | X | A ||| A |E]| O |MW

8D3F | 3920 Ja | ME | BU | Y5 | 4F | AL | F | E | T || A | == | A | BE| O
8DAF (3930 | 5L | TH | | BU | ¥ | | B | & | R | £ | b | &R || M| T |
8DS5F | 3940 | ¢ | ¥ |1 | B | B | BE | e | OB AC | AR R | M| BF | B | & | Ik
8D6F | 3950 | Ji= | B | ML | R | AT | Mg | G| B | M| &8 | B WL B | RE | BE
8D80 (3960 | IH | & | & | B | | B |5 | & |5 || 8|5 | #| B w4
8D90 | 3970 | & BO\EE R R R M| B | 2| BB | B A

8D9E | 3A20 15 = N W R | BB | B E BR|RBR| M| E|E
8DAE | 3A30 | #ff | B |80 | S | {2 | X || e | L E|E | W | B FE|
8DBE | 3A40 | 2 | A | | | fE || B | | wk | | E|E ||| B | K
8DCE |[3A50 | sk | %5 | S8 | R | B | Ak | 55 | &% | 79 | M0 | 0 | | | BE | Al | TE
8DDE | 3A60 | #4 | JE | B | &F | B | B | BR | Mb | A | W | Wy | B | R | B | 1E | A
8DEE | 3A70 | WE | #2 | WE | WA | M | 22 | R | SR | B | A% | BE | | L | | R

8E3F | 3B20 B8 R | B AL | B | pE | MRS B 85| | |
8EAF |3B30| = | | & | U | & | fi | Ho| A | B M| GE | | B || E | &
8ESF | 3B40 | ik | & | | W | % | AL | AF | MR |6 || A | s || Y| A | AR
8EGF | 3B50 | #4ifi | & | v | B || D | & ||| | & ||| B | |k
8E80 [3B60 | 4L | I | fil | fk | FA | SR | R | K || B | B K| G| B | BB
8EQ0 |3B70 | Gk | & | W | ME | & | th | | B FfF || T E | K| BB
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Shift:JIS| JS o | 1|2 3[4 ]|]5|6|7|8|9|A|B|C|D|E]|F
8E9E | 3C20 W W |16 | @ |8 | % || x|m|F |8 |&|&|¥%|E
S8EAE |[3C30 | = | &k | me | A& | dif | R || L |k | | ||| R|E|BE
8EBE |3C40 | % | & | | #H | & |M | %L |2 | B | & (M| 5|5 | 5| HB| &K
8ECE |3C50 | & | & |t | | & | & | | |0 || & || R Q|0 | B
8EDE |3C60 | fy | R | & | #& | B | 59 | & | £ | B | 5F | B IR | B | FF | Bk |
BEEE |(3C70 | /il | Bk | | & |l | = | W | F | &= | B | & | & WA
8F3F | 3D20 FEE MR RB W F | R &R E R W
8FAF | 3D30 | s | BE | | Wk | fE | B | 0§ | BM | B | MR A [ E| R | W] K
8FSF | 3DA40 | & | ¥ | B | BRO|ME | | B8R | B | U | fE | W O | e | R | B | B
8F6F | 3D50 | M | #ff | ik | & | Mk | B | BE | B | k| BE | HE |G | B MG | M| 1E
8F80 | 3D60 | #& | M | J& | B | K | 2 | EBE | NE | AL B0 | P | B | BE | B || RE
8F90 |3D70 | & | E | F | | | B | | k| | R @ | BR[| E]|E
8F9E | 3E20 Bl IE | Jh AW | "BE || Z|B|H|F| DD
8FAE | 3E30 | i | JE | K | | | K || B | Z || A | B || &S| B
8FBE | 3E40 | #% | #& | VH | V4 | ¥ | W | BE | BB | BB\ E | A || BE | FE| PR | =
BFCE |3ES0 | %% | WE | #E | M | & | 5% | %4 | & | & | |GE | B | fF | 4| B | &
8FDE | 3E60 | #F | #F | & | f= | B4 | B | L | R | || 90 | B | bR | B | | B | W
8FEE |3E70 | 1 |8 | S | AL | ¥ (R | B | | AKX | GE | BE | BE | VB | MH | B
903F | 3F20 R S R ORI B < = T I O =
904F |3F30 | B | R | | F |0 | EHI|E | | F | R B|R|E|H|B|E
905F | 3F40 | th | & | fh | R | N | FF (B (2| | ||| BN H
906F | 3F50 | BE | T | & | # | R | B | GA | &\ | Bl | B0 | & | AW | A | KE J&if
9080 | 3F60 | x= | W | | B | HE | K | Ak | BE | P | B | = | 2 | B | ME | 6 | BB
9090 | 3F70 | 5w | B | 5% | | B WX | | BE R |2 | B | F || £ | R
909E | 4020 V| R | ST M | WA | mk | 2 | BE | | B | k| AR | ME | AR | B
90AE | 4030 | #& | 2 | Wy | B | M | IE [ JE | ¥ A | K| B | B | B | A
90BE | 4040 | = | &5 | | BE | & | #f | & | Bl | Me | & | [ R R | B | AT
90CE | 4050 | £ | F& | B& | A8 | & | B | AR | BF | B | RA | B0 | B | BE | B | BT | &%
90DE | 4060 | %5 | i | & | 55 | M | & (W[ QL [ e | TS | E | F R | II|
90EE | 4070 | &5 | # | #& | M | SR | & | BE | B | W | AL | | e | B | BT | B
913F | 4120 M| PR | MR | AR MR | B | RR | RE R e | oE | 8% | B | PO | fiE
914F | 4130 | mif | ¥ | W | OK | A | | KB | RS | ME | Mg | B | IR | | A
915F | 4140 | AH. | &i | BR | B | AH | FH | KL | F | KL | &R | GF | BH | @ | B | 18 | Al
916F | 4150 | W | # | A | |t | & | &K | K| & | W |2 |48 | B | F || &
9180 | 4160 | #: | F | & | B | | M | | B | | E | B | B || R|E R
9190 | 4170 | & | o | ZE | A |l | S| E | X | | 8| & | BR | B | 8| 1E
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Shift:JIS| JS o |1 |2 |3 |4]|5]|6|]7]8]9|]A|[B|C|[D|JE]|F
919E | 4220 Mg | R | RS | aE | AR || B[ BN | OE | R W R | | R
QLAE 4230 | J& | Mk | W& | e | 25 | dh | o | Wi | A7 | FR | BB | B | | ML | £
9IBE 4240 | K | (K | e | ME | BE | 2 |16 | 7 | #& | #iE | /5 | PE | BK | B | {& | HE
9ICE | 4250 | xf |t |15 | % | fF | B |8 | & | B | R | W | K| B| & | 8| &
9IDE | 4260 | 38 | & |Bx | & | || & | K| F | B |&E|JE | M| % | 7| K
QlIEE | 4270 | == | F£ | R |4 | R |8 | X |Gt | 8 | W | 35 | B | |15 | B
923F | 4320 RN N AN S N - -
924F | 4330 BLOJEE L HH | fH | BE | OB SR | Wk | R | B dm | B | fE | IR
925F | 4340 | fH | & | ¥t | &% PEO| OB | Mr | BE | AE | B | B | BR | ME | A0 | Hh
926F | 4350 | s | B | B | b | g | RE | & | Bo | W | E | Bh | | F || 8| &
9280 4360 | & | Fk | = | K|\ m | & | PP H| B | B | FE]E|R|E
9290 | 4370 | Gk | B | 85 | BE | R\ BE | B || F | M| T | JR | | ME | B
929E | 4420 MW [T | A | R | B2 | | B BE | W | R W R | BT | BE
92AE | 4430 | HE | MR | B | M | BR[| M| B | Bk | 8k | B | TE | & |8 | # | H | BX
92BE (4440 | ik | & | & | BE | B | | BB | ME | AR | B | BB | W | @ | B | | 1E
92CE | 4450 | # | fW | & [#6 | b | & | BR | 85 | B | TB | PR | #E | R | A | TN | B
92DE | 4460 | # | #5 | &= | | = | E | B | " | B || E | W | JE | E| & | B
92EE | 4470 | BF | BX | HE | B | BR | VT | e | R | FR | KRG | BE | T | A | B | OB
933F | 4520 BE | BE | &7 | W) UR | e )RR | dk | | RY | | | B | B9 | &
934F | 4530 | fa | M | W | ik | gk | M| | R | R | | R | M| ElF | AL | #R | B
935F | 4540 | s |5 | B | W | W | E | R || W | B | W | B E| G| | E
936F | 4550 | %% | | BE | & | AP | BE | RR | WG | B | B | & | | B E | W | &
9380 (4560 | i | J) | FE | B || E | 5| B | W | M| B R Bk | M| B
9390 (4570 | ¥ | W | & | W | KT | B | Y4 | E | tF | % | K| A | | R | 2
939E | 4620 OB ||| T B k|| 85| P | B || B | @
93AE 4630 | @ | A | 4% | & | | fE | W | B | E | | A |l ||| S| E
93BE | 4640 | 15 | ff | W | 4 | B | R | B | B | M | B || B | 22 B s
O3CE | 4650 | & | /& | & |/ | | ME | | | % | M| R | E | E | & |2 | #
93DE | 4660 | 4= | AR | PN | 7E | SR | HE | Bk | ME | PR | 8| RS | B | M | BE | B9 | AE
93EE | 4670 | #k | B |k | || X || B | R|A ||| H]HRL|A
943F | 4720 | PR ZE [ AR | ME | R RR || M | B A | B
944F | 4730 | & |t | BR BN RS | Y || 2 | AR B M| IR | W | BE | K| B
945F | 4740 | B2 | W | B | B | M| BR[| AR | e | Uk | B | Mk | R | || S
946F | 4750 | Ok | BE | HF | BE | | AR | | R | M| FE | B | fF | B | 4L |
9480 | 4760 | HE | M| JH | B | gE | BE | BY | 3B | M | FE | Bl | #k | 1A | H | 1| A
9490 (4770 | #1 |y | B | VA | M | M | | B | M| B | 4B || 2B | £
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Shift-JIS| JIS | 0 | 1 3/4]|5|6|7|8|9|A|B|C|D|E]J|F
949E | 4820 R AR NEAEIERE L AN A=A AR A
94AE | 4830 | i | ZZ |tk | B0 | R | | M| MG | M | 5| BA | E | | K
94BE | 4840 | # | WL | #k | BE | B | IE | YL | WK BE | RE | B X | Bk | Bk | #0
Q4CE | 4850 | >k | fA | 78 | Bk | ¥& | Wb | & | M | 22 | 3 | A | BE | B | & | | R
94DE | 4860 | fi7 | A8 | BE | Pt | B | 2| kb | W | R | B2 | AR | RS | BE | BB | AR | #%
OAEE | 4870 | F | 2 | oRE | JE | AR | bl | EE | W | B | M| B | B E | JE | £

953F | 4920 BRI E |82 | B E|N| W %] R E|E
O54F | 4930 | k= | ME | MR | A | B\ | B | E ||| OK | B | E | RS
OS5F | 4940 | i | K | W | RD | v | B | BE | AR | WE | BE | W | W | R | | BE | &
956F | 4950 | & | AH || | A | ||| R | |8 | B ||| | K| B
9580 | 4960 | 7 | | % | R ||| B | E || A ||| B M| fE|E
9590 | 4970 | X | BB | A5 | #E | W | B M| R | E | Bk | R Al | E|E| R

959E | 4A20 fw | RE | | A UL | | | W | | A
OSAE |4A30 | 1E | |6 | |y | | | | R | | BN | OF | | R || R
O5BE | AA40 | & | | S | e | PR BE | K| B | fRE | BE | R | 3B | B || B | &
95CE |4A50 | fm | & | Fv | & | fm |38 | K |8 | 8 | % | W | o | HE | OR | & | B
95DE | 4A60 | AR | RO M| | RE | B = R R | B | E | M
OSEE |4A70 | 4 | @ | % | | B | F || 2 | |A || B | k|| MW

963F | 4B20 Vol | R | R | RE R DY | B | E || E || B | #
964F | 4B30 | fia | B\ | M | = | | B | H (i || B | B |IC | B | &L | KE
965F | 4B40 | ¥ | B | A5 | W | M | B | 3| B | e B R B || | b | B
966F | 4B50 | £ | Kb | Mo | BE | B |80 | 2h | B | FA || MR | AR | B | L | &
9680 | 4B60 | A& | BE | BE | BR | M| AR | BE | Ko | fF | M| BE | KR | B | AR | BE | RE
9690 | 4B70 | fild | pt | JF | R | X || K |EK| € | R || BE | |18 |

969E | 4C20 B | =2 (R || B E| W | B | K| B |E | R|IK|D
96AE |4C30 |\ ¥ | R |IR | B |2 || |2 | F | F |G| B |G| B2 |4 | @
96BE | 4C40 | B | B | 2k | &% | WE | BB | 4L | PR | Se | AR | MR | M | A | B | B | MR
96CE |4C50 | % | = | & | B | |5 | M | # |2 |G| A || B | & | 2|8
96DE | 4C60 | & | B | KW | B | B | R | R M| M| R | R | | OB | B | 9K
96EE |4C70 | & |Jo | 4% | A9 | 3 | GRO| R | F | M0 | B | B | e | x| 0 | @

973F | 4D20 ol ME |G| BB | K| EF | WK E B A | R E
O7AF | 4D30 | | G | 8K | B |t [ | BE | E | B B | @ Y| TR 5
O75F | 4DA0 | = | B | FH | | O | WK | B | E |5 | R PE | R || R || '
O76F | 4D50 | /&5 | H | 28 | ¢ | M | & | & | | GR | W | = | B | B | K| B | Ak
9780 |4D60 | Ik | ¥ | | HE | T | FE | MR B | ok K | M | E || K| F | B
9790 |4D70 | &L | P | & | MR | B | B || B | A | E | B | 2= | AL | B | B
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Shift-JIS | JIS 0|]1|2|3|4|5|]6|7|8|]9 A|B|C|DJ|E]|F
979E | 4E20 GIENE AN A AR AN A R
O7AE | 4E30 | Hii | B | B | Rz | PR | E | RE | (B | B | | B | T | so | | W | &
O7BE | 4E40 | % | BF | R | o | O B | B || R || & | & | B | #E | h
97CE | 4ES50 | #k | f | JE | AR | Wk | KR | WK | R | Bm | B BE | BE R | B E | B
O7DE | 4E60 [ | & | fo | 1 | v | b | % | 1o | B | AL | 3% | 40 | ok | % | = |
O7EE | 4E70 | i | JB | FBE | & | &5 | 20| A | BR | 2G| BR | BE | B BR | BR | W
983F | 4F20 RSN AR ARG AR A A AR 2R AR
984F | 4F30 | #% | HF | IR | W | | IR | E | | BB RS | N | B | ek | )| B
985F | 4F40 | G | & | Fn | G5 | | | | &R | F | B | B | B | 85| 3| B | R
986F | 4F50 | %5 | V& | Wi | b
9880 | 4F60
9890 | 4F70
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11.3.3 JIS Level 2 Characters

ShiftdiIS| JIS o |1 |2 |3|4]|5]|6|]7]8]9]A][B|C|D|JE]I|F
989E | 5020 LB AU N J | X || F AL ] | B F
98AE 5030 | &F | X | F |8 | d | = |JC | FH | = | & | M || IK [ |1h | 1L
98BE | 5040 | ¢) | W | AT | W | U | AR [ A5 | BB | M [ fE |17 | | & | k| £ |k
98CE | 5050 | fiil | 1A |6 | ££ | & | | & | R | & | A | 5| & | 4F | M/ | F |6k
98DE | 5060 | fifi | far | & | M | £ | = | AF | e | B[ AB | M| AR | PR | M|
98EE | 5070 | & | & | & | 5 | & | B | M| B | 2 | K| MR | | E | & | i
993F | 5120 | | (S| MR | | R
994F | 5130 | i | 5 | faF | 02 | M | fHE | BB | MRk | % | JL | JC | B | 4 | R | B | BR
995F | 5140 | Wi |k | & | = ([T || | M| B | M| E | HF|RA]| | R|E|FK
996F | 5150 | B | % | v | g | mE || ok | | B0 | o | E | JL | B | R | E
9980 | 5160 | | LI | | K | FI | M | 20 | B0 | M| & A || W | S| ol | g
9990 | 5170 | @ | Z | By | B | | A0 | B | M| @ | B8 | B0 | BN | B% | | | HF
999E | 5220 e b | A [ B | B S W | B | 5B B & B | B
99AE 5230 | #) | /) |\ W | W | | W | @ ||k L FE | E| K| | &K
99BE [ 5240 | = | i | M | A | || N | D | |[sm || & | | B || E
99CE | 5250 | jk | Bor | Wk | L | B | B | | B | & | & aT | W) | W\ | BA | FF |
99DE | 5260 | WBF | Wy | WL | ML | PR | M| By | | IR | Wk | mT | 4% | RK | M| R |
QOEE | 5270 | ¢ | W | RBE | mgu | W] M| M | M| RE | R | RE | RS HE | S | &
9A3F | 5320 FRO| W | | M| | MF | R | M| W | RE | WE | B | SR | | R
OAAF | 5330 | W | WE | ME | WE | OB | BR | nE | M| RS | me | WE || Mk | RR | K | B
OASF | 5340 | Mg | 77 | WK | W | FEDO| BE | W | MR O| P | M| WE | MR | MR BE | B | B
OAGF | 5350 | mit | WE | W& | BBC | WE | W | WECO| WEE | W | W | B2 | B | WE | M | M| WK
OAB0 | 5360 | m& | M | Bl | Mg | M| omE | mE | MR DR mE | MR | omie | | MR | R | A&
0A90 | 5370 | mg | s | owg |owm [0 [ we | 0g | wg | O
9A9E | 5420 = YRR RN NE D
OAAE | 5430 | Hf | a= [ & | bk | o | #u [ &% | 48 | &7 | & | Bt [t | 82 | 1 | 1 | &5
OABE | 5440 | #2% | 22 | HE | B | 4 | # | 1 | 5 | & | 1 | 46 | v | 9 | | £R | @
OACE | 5450 | B¢ | i | & | f& | R | 88 | K& | BE | bE | 26 | BE | AR | B | BE | & | B
OADE | 5460 | ## | |8E |t | % |5 | WF | @ | F | X | |9 |z | B |8 | X
OAEE |5470 | K | & | = | & | »f |28 |fa | B |2 |8 | F || B |k | &
9B3F | 5520 B |00 | | fm | fE | ML | ME | W | BE | = | WF | ME | Bk | M| 4B
OBAF | 5530 | %2 | @ | S8 | 0B | | R | W | AR | B2 ) 1| BE | IR W | b |
OBSF | 5540 | 45 | 45 | MW | ME | M| R | M | 09 | WE | M| BE | W M| KB | W | B
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