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<CAUTIONS>

. Prior to using the printer, read this manual thoroughly for correct operation. After reading the
manual, keep it carefully at hand for your future reference.

. The information herein is subject to change without prior notice due to technical improvements.
Upon actual use of the printer, inquire for the up-to-date specifications.

. Itis strictly prohibited to copy part or all of the information contained in this manual without our
prior permission.

. If you have any question about the information herein or notice any clerical error or omission,
please contact us.

. We will not be responsible for the effects from the results of operating the printer, regardless of
Section 4.

. We cannot guarantee that the information herein does not infringe upon the industrial property,

etc. of a third party, except when there is a written agreement to that effect.
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1. OUTLINE
This LSI is designed to control the line thermal printer LT-286 by using our Gate Array. It has

the following features.

(1) Capable of providing high-quality printing by detecting a temperature and automatically
correcting printing density.

(2) Capable of providing high-quality printing by detecting a voltage and automatically
correcting printing density.

(3) Capable of selecting the parallel or serial interface.

(4) Capable of selecting printing density via a function selection terminal.

(5) Capable of printing a bar code.

(6) Capable of printing double-width/height characters, bit images, and so on by various

commands.

1.1 Applicable Printer

LSI Name Applicable Mechanism
CBM-202PC-04 LT-286
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MAINTENANCE AND SERVICE

For the information on maintenance and service, please contact our dealer or at the following

address.

Northern America Other Areas

CBM America Corporation Japan CBM Corporation
Service Center Information Systems Division
365 Van Ness Way 1-1-7 Okubo Shinjuku-ku,
Suit 510 Tokyo 169-8553 Japan

Torrance, CA 90501, U.S.A

TEL 310-781-1460 TEL 03-3200-6970
FAX 310-781-9157 FAX 03-3200-6297
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3. BASIC SPECIFICATIONS

3.1 Shape and Dimensions(Refer to the “8. SPECIFICATIONS OF PACKAGE".)
100-pin flat package

3.2 Structure

C-MOS LSI

3.3 Data Transfer Method
Parallel transfer or serial transfer (Selectable)
(1) 8-bit parallel transfer (CENTRONICS based)
(2) Asynchronous serial transfer (Selectable)
1,200, 2,400, 4,800, 9,600, or 19,200 bps

Parity: Odd, Even, or None parity;

3.4 Printing Function

8 bits

(1) Printing columns and printing speed

Model Digits | Total Dots Character Size (mm) Printing Speed (m/s)
32 1.25 x3.00(Font A)

LT-286 384 50
42 0.88 x3.00(Font B)

Note) The printing speed above applies when the thermal printer is driven in the following

environment:

= Drive voltage(VH)

=72V

= Thermal head temperature = 30°C or more

= Simultaneous power-on(print) dots

3.5 Operating Voltage and Power Consumption

= Voltage

= Current consumption

3.6 Operating Frequency

* 16 MHz

5V DC 5%

: 80mA at maximum

Within 64 dots
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4. HARDWARE SPECIFICATIONS

4.1 Absolute Maximum Ratings

Item Symbol Rating
Supply voltage Vce -0.3 ~+7.0V
Input voltage Vi -0.3 ~ Vce+0.3V
Reference supply voltage Vrer -0.3 ~ AVcce+0.3V
Analog supply voltage AVcc -0.3~+7V
Analog input voltage Van -0.3 ~ AVcce+0.3V
Operating temperature Topr -20 ~ +75°C
Storage temperature Tstg -55 ~ +125°C
4.2 Electrical Characteristics
Item Symbol MIN MAX Unit Condition
RES,STBY,NM1 Vee-0.7 Vee+0.3 |V
MDO,MD1,MD2
Input | ExTAL Vee X0.7 Veet0.3 |V
"HIGH" A\ i i
Level | THEM 2.0 AVce+03 |V
Others 2.0 Vce+0.3 V
Input
"LOW" | All input terminals V. -0.3 0.5 V
level
Output
"HIGH" | All output terminals Vou 35 - V lop=-1ma
level
RESO - 0.4 \% loy=2.6
Output o = TmA
"LOW" | LEDER,LEDPE VoL - 1.0 \% lo.=10,a
level
Others 0.4 \Y lo.=1.6a
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4.3 Terminal Layout and Functions

Pin No. Signal 1/0 Function Logic
1 VCC - VCC -
2 LFSW Input | LF switch input LOW
3 LEDER Output | Error LED output LOW
4 LEDPE Output | Paper end LED output LOW
5 NC - NC -
6 LATCH Output | Head latch signal LOW
7 PAPER Input | Paper end input NC HIGH
8 DRQ Input | DMA request LOW
9 NC - NC -
10 RESO Output | Watchdog output LOW
11 VSS - GND -
12 DTR Output | Serial DTR (RS-232C) HIGH
13 TXD Output | Serial TXD (RS-232C) HIGH
14 DI Input | Print head output data HIGH
15 RXD Input | Serial RXD (RS-232C) HIGH
16 CP Input | Print head clock HIGH
17 NC - NC -
18 CTSwW Input | Cutter switch input LOW
19 NC - NC -
20 NC - NC -
21 NU - RESERVED -
22 VSS - GND -
23 MOTORA | Output | Motor A -
24 MOTORB | Output | Motor B -
25 MOTORA | Output | MotorA -

Note) For notation of the signals whose logic is "LOW"(Negative), a representation of

»06&(Upper line) will be omitted for the subsequent notations.
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Pin No. Signal 1/0 Function Logic
26 MOTORB | Output | Motor B -
27 DO 1/0 DO HIGH
28 D1 1/0 D1 HIGH
29 D2 1/0 D2 HIGH
30 D3 1/0 D3 HIGH
31 D4 1/0 D4 HIGH
32 D5 1/0 D5 HIGH
33 D6 1/0 D6 HIGH
34 D7 1/0 D7 HIGH
35 VCC - VCC -
36 A0 Output | AO HIGH
37 Al Output | Al HIGH
38 A2 Output | A2 HIGH
39 A3 Output | A3 HIGH
40 A4 Output | A4 HIGH
41 A5 Output | A5 HIGH
42 A6 Output | A6 HIGH
43 A7 Output | A7 HIGH
44 VSS - GND -
45 A8 Output | A8 HIGH
46 A9 Output | A9 HIGH
47 A10 Output | A10 HIGH
48 All Output | All HIGH
49 Al2 Output | A12 HIGH
50 Al13 Output | A13 HIGH
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Pin No. Signal 1/0 Function Logic
51 Al4 Output | Al4 HIGH
52 Al5 Output | NC -
53 Al16 Output | NC -
54 Al7 Output | NC -
55 Al18 Output | NC -
56 A19 Output | NC -
57 VSS - GND -
58 P60 Output | NC -
59 P61 Output | NC -
60 P62 Output | NC -
61 %] Output | Clock output HIGH
62 STBY Input | (Pull up to VCC at 10k ) LOW
63 RES Input | Reset input LOW
64 NMI Input | (Pull up to VCC at 10k ) LOW
65 VSS - GND -
66 EXTAL - EXTAL (16MHz) -
67 XTAL - XTAL (16MHz) -
68 VCC - VCC -
69 P63 Output | NC -
70 RD Output | RD LOW
71 HRW Output | HRW LOW
72 P66 Output | NC -
73 MDO Input | (Pull up to VCC at 10k ) HIGH
74 MD1 Input | (Pull down to GND at 10k ) LOW
75 MD2 Input | (Pull up to VCC at 10k ) HIGH
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Pin No. Signal 1/0 Function Logic
76 AVCC - VCC -
77 VREF - VCC -
78 THERM Input | Head temperature detection terminal -
79 NC Input | (Pull down to GND at 10k ) -
80 DETECV Input | Voltage detection terminal -
81 NC Input | (Pull down to GND at 10k ) -
82 NC Input | (Pull down to GND at 10k ) -
83 NC Input | (Pull down to GND at 10k ) -
84 NC Input | (Pull down to GND at 10k ) -
85 NC Input | (Pull down to GND at 10k ) -
86 AVSS - GND -
87 STB Input | Parallel data interrupt LOW
88 HEADUP Input | Head up detection terminal LOW
89 CSs2 Output | Gate Array chip select LOW
90 Cs1 Output | RAM chip select LOW
91 CS0 Output | Kanji ROM chip select LOW
92 VSS - GND -
93 NC Output | NC -
94 STRB1 Output | Head strobe 1 HIGH
95 STRB2 Output | Head strobe 2 HIGH
96 STRB3 Output | Head strobe 3 HIGH
97 STRB4 Output | Head strobe 4 HIGH
98 STRB5 Output | Head strobe 5 HIGH
99 STRB6 Output | Head strobe 6 HIGH

100 DSR Input | Serial DSR (RS-232C) HIGH
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4.4 Gate Array (CBM202LA) Terminal Layout and Functions

Pin No. Signal 1/0 Function Logic
44 D7 Input | Parallel input data D7 HIGH
45 D6 Input | Parallel input data D6 HIGH
46 D5 Input | Parallel input data D5 HIGH
47 D4 Input | Parallel input data D4 HIGH
48 D3 Input | Parallel input data D3 HIGH
49 D2 Input | Parallel input data D2 HIGH
50 D1 Input | Parallel input data D1 HIGH
51 DO Input | Parallel input data DO HIGH
52 STROBE Input | Parallel STROBE LOW
55 BUSY Output | Parallel BUSY HIGH
58 PAO7 Output | NC -
59 ACK Output | Parallel ACK -
61 PE Output | Parallel paper end HIGH
62 FAULT Output | Parallel FAULT LOW
63 CUTTERA | Output | Cutter A -
64 CUTTERB | Output | Cutter B -
65 CUTTERC | Output | Cutter C -
67 CUTTERD | Output | Cutter D -
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4.5 Reset Circuit
The reset state is effectuated by setting the RES terminal to "Low." To surely reset, it is

necessary to set it to "Low" at least for 20ms at power-on and for 625ns while operating.

If an external reset is not used, the parts enclosed by dotted lines are not required.

CPU
vcce vcc vcce
63| RES
RN1301 ! 7
3. 3K C— 3.3K
g {>¢ B 5 5 6 g
74HC04 ; M51953
——470p Ef { ——o.lu 1000p
— . —_— 4 —
/77 (775 777 177 777 oa
94
RES
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4.6

Oscillation Circuit
The oscillation circuit incorporates a clock oscillator which generates a system clock and an
internal clock. There are two methods to supply a clock; one is to connect a ceramic oscillator,

and the other is to input an external clock.

When using the ceramic oscillator, we recommend the CSTCS16.00MXOC3 (With capacitor)
made by MURATA. When inputting the external clock, you may either open the XTAL

terminal or input an antiphase clock to the XTAL terminal.

67 CSTCS16. 00MX0C3
EXTAL
CPU 16Mliz
66
XTAL
67
EXTAL External Clock
CPU
66
XTAL Open
67
EXTAL External Clock
CPU
66
XTAL
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Head-up Detection Circuit

Print head up/down is detected by a head-up sensor built in the printer so that the printer will
not be energized on with the head up. The circuit is "opened" when the print head is up, and
"closed" when down.

When the print head is up, HEADUP (Pin 88) of the CPU is turned to "High," and if the printer
is printing, it will immediately stop printing and output an error. It resumes printing when

the print head is down.

vVCC

CPU 47K

88 ANA 10
HEAD UP 1K 9
1000p
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4.8 Head Control Circuit
VP is controlled in order to prevent electrolytic corrosion of the printing head. HVC(Pin-4) of
the Gate Array is turned to "HIGH" when turning on VP, and turned to "LOW" when turning it
off.

A temperature detection circuit is provided in order to prevent deterioration of the printing
quality or breakage of the printing head due to a temperature. This function detects a
temperature by means of a thermistor included in the printer and determines according to that
temperature how much energy should be applied to the printing head. If a temperature of the
printing head exceeds 60°C, it will stop printing to prevent breakage of the printing head.

As a protection when the CPU crashes, connect in such a manner that the Gate Array will be
reset by an output from the watchdog timer of the CPU. The CPU itself has been set so that it
will be reset. So that the head strobe will not be turned to ON at that time, be sure to insert

one pull-up resistor into STRB1 through STRB3, respectively.

VP
RN1301
G/A
4 E C 1K 10K
HVC E
28]J267 CN1
7 = s
100
HODATA |6 4 DO
AN
EHCLK{7 ,\}(/\ 6 CcP
EHDATA |8 ~HA 25 DI
VCC 1K 7 LATCH
VCC
47K
CPU 30K
LATCH|98
THERM|78 19 THERM
STRB1{94 8 STRB1
AN
STRB2 (95 ,\}.g/\ 9 STRB?
STRB3 |96 ,\/].]S/\ 10 STRB3
STRB4 {97 ,\),(/\ 21 STRB4
STRB5{98 ,\}(/\ 29 STRB5S
STRB6 |99 ,\)J\(/\ 23 STRB6
1K
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4.9 Paper End Detection Circuit

A paper sensor built in the printer detects whether there is the printing paper, so that the
printer will not be turned on when it has no paper.
When the printer has no paper, PAPER (Pin 7) of the CPU is turned to "HIGH."

under way, it will stop after printing that line, and output an error.
printing is automatically resumed.

If printing is
When the paper is set,

vee
47K vcec vce
CPU
33K
PAPER|7 | 25C2712 7
180
5
10K
33K 8
/77 /77
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4.10 Motor Control Circuit

Avoid running the motor continuously for 15 minutes or more.

l
T
T

¢

2 5,13 CN2
CPU
MOTOR A |23 3 4 1
MOTOR B|24 15 14 2
MOTOR A[25 7 6 3
MOTOR B|26 11 12 4

1, 8,916

LB1831M
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4.11 Auto Cutter Control Circuit
This CPU has a function to control the auto cutter, using the Pin 33 of the Gate Array.

When the auto cutter is not used, set the Pin 33 of the Gate Array to "HIGH."

the printer will not function properly, resulting in an alarm.

20

vVCC
cCPU
47K
CUT SW|[18 A L&/\ f
VH /% 1000pF Vi
% VI f 6 10
G/A |62]B ‘ 1
5,9
e i
61 B C
E
59 i 2
O
I> 3,7
470p 470p

If set to "LOW,"
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4.12 Parallel Interface Circuit
The Gate Array ports are mainly used to provide an 8-bit parallel interface.
When the parallel interface is not used, pull up STB(Pin 52) of the Gate Array with a 10k
resistor. STB(Pin 87) of the CPU should be connected to INTR(Pin 56) of the Gate Array or
pulled up with a 10k resistor.

1) Circuit
CPU
BY
sTB
VCC
47K
G/ A |56
P | |STROBE
100
—1— 470pF
1

151 FYem— 2 |ho
50 13 m
449 4 D2
48 5 |D3
47 B |4
46 T |D5
45 & D6
44 9 |D7_
59 10 |ACK
1] 11 |BUSY
61 12 |PE
&2 32 |FAULT

i GND

) gl
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2) Gate Array Signals and Their Functions

Signal Pin No. 1/0 Function
STROBE 52 Input A signal to read in the data.(Negative logic)
DO 51
D1 50
D2 49
D3 48 o ]
o4 47 Input Input data (Positive logic)
D5 46
D6 45
D7 44
ACK 59 Output '(A\N:gi]g?ie\l/le It(())giicr;dicate that the data has been read.
ausy | s | owm | e
PE 61 Output ﬁ:ozli%ir:/aelmt;ic)be output when the paper runs out.
FAULT 62 Output | A signal to indicate a printer error. (Negative logic)
GND
3) Timing chart
Power
DO-D7
T2
STROBE > |_J
T1 T3
T6
BUSY (V0] S I I S
ACK 15— f— L L]
T1, T2, T3 : 0.5pus MIN
T4 270 ns  MAX
T5 :23pus  TYP
T6 : 500 ms MIN
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4.13 Serial Interface Circuit

A serial interface is an asynchronous serial system. When the serial interface is not used, pull

up RXD (Pin 15) and DSR (Pin 100) of the CPU with a 47k resistor.
1) Circuit
CPU
14 2 |TXD
13 11 13 3 |RXD
TXD|15 12 7 20 (DTR
RXD| 12 10 8 6 |[DSR
DTR 9 vcce
1 7 |GND
0.1z -— | MAX232 |2 L
— 3 0.1p '
G/A 4
100 0.1p = ] 6
T 95 1 1
0.1u 0.1u .
[77 177 177
2) Signal names and their functions
Signal Name Pin No. Input/Output Function
Transmits the status.
If data reception is disabled when XON/XOFF
TXD 13 Output is selected, XOFF(13H) will be transmitted,
and if data reception is enabled, XON(11H)
will be transmitted.
Received data signal. If a framing error or
RXD 15 Input parity error occurs, the relevant data will be
printed "?".
With DTR/DSR selected, if this signal is
"LOW," the data will be transmitted from the
DSR 100 Input CPU. If "HIGH,” the data will be
transmitted after the signal is turned to
"LOW."
Transmit the data when this signal is "LOW."
DTR 12 Output If written when it is "HIGH," an overrun error
will result, ignoring the data.

23
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4.14 Switch Circuit
The printer has a switch input function for paper feed. Also provided is a function to perform
self-printing, using this switch. (Turn on the power while holding down this switch, or apply a
reset with this switch held down when the power has been already turned on. The printer
automatically starts self-printing and returns to the normal waiting state after printing is

completed.)

CPU 47K

AN
LF SW 1K

1000p i
% /77
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4.15 Error Output Circuit
The printer has two kinds of error outputs. (Up to a current of 10mA is available in order to
mainly indicate with the LEDs. If this limit is exceeded, the CPU may be destroyed. Select
the current control resistors, LEDs, etc. carefully.)
LEDPE(Pin 4) of the CPU is a paper error exclusive output. "LOW" is output when the
printing paper runs out, and "HIGH" is output when new printing paper is set. LEDER(Pin 3)

of the CPU outputs other errors in the following patterns.

1) Error output pattern

Error Display Pattern Description

Blinks at intervals of 200 ms
memory error | T [ [ LI LI
Cutter lock Blinks at intervals of 150 ms(6 times)
(Cutter error) W and 500 ms(1 time) as one cycle.

IHHluminated until the error is reset.

]
—

Head-up

IHHluminated until the error is reset.

]
—

VH voltage error

Head temperature Blinks at intervals of 1 sec.

error

Macro execution r—_] r—— Blinks at intervals of 500 ms
wait -—I

|

2) Error descriptions

Error Description
Head-up The head-up lever has been shifted up.
VH voltage error When the VH voltage is beyond an allowable range(4.2~8.5V)
Head temperature error | When a head temperature is less than 0°C or 65°C or more
Cutter lock When the cutter is locked due to an external factor(Paper jam, etc.)
(ASC-220-5V) at cutter drive time

Note) The upper-limit voltage of 8.5V for the VH voltage error is a voltage assumed only
immediately after charging the battery when the battery power is used and cannot be

normally used. A maximum normal voltage is 7.2V.
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3) Resetting methods

Error Resetting Method
No-paper Set the paper. See Note 1.
Head-up Shift down the head-up lever.
Set the VH voltage to within the allowable range(4.2~8.5 V) and
VH voltage error turn on the power again, or set the LFSW(Pin-2) of the CPU to

Active. See Note 2.

At the lower limit(Less than 0°C), printing is enabled at 0°C or
Head temperature error | more. At the upper limit(65°C or more), printing is enabled at
60 Cor less.

Eliminate the paper jam and set LFSW(Pin-2) of the CPU to Active

Cutter lock(ACS-220-5v) | | 4,1 on the power again.

Note)

1. If auto loading has not been selected with the function selection J4(Jumper), set the
paper manually. If it has been selected, the auto loading function will be enabled to
facilitate paper replacement.

2. The upper-limit voltage of 8.5V for the VH voltage error is a voltage assumed only
immediately after charging the battery when the battery power is used and cannot be

normally used. A maximum normal voltage is 7.2V.

CPU
LEDER AN
~ -
LED A
LEDPE
o > s
LED
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4.16 Function Selection Circuit
The input port of the Gate Array has function selecting terminals. When connecting the DIP
switch, and so on, connect them as they are. When fixing with a Jumper, and so on, only the

terminals you want to set to "LOW" should be connected to GND.

Gate Array
Function “LOW” “HIGH”
Pin No. Signal
33 PAIO Auto cutter Enabled Disabled
32 PAIL CR change LF operation Ignored
31 PAI2 Printing density See Table (3)
30 PAI3 DTR/XON-XOFF XON-XOFF DTR/DSR
29 PAI4
28 PAI5
Interface See Table (1)
27 PAIG6
26 PAI7

PAI3 is valid only when the serial interface is used.

Gate Array
- - Function “LOW” “HIGH”

Pin No. Signal

43 PBIO

42 PBIL International See Table (2)

characters selection

39 PBI2

38 PBI3 Auto loading Enabled Disabled

37 PBI4 Drive system Dynamic drive Fixed division

36 PBI5 Printing density See Table (3)

35 PBI6 Unused - -

34 PBI7 Unused - -

PAIG is valid only when the serial interface is used.
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(1) Interface

g;z?;m Parity Baud Rate PAI7 PAIG PAI5 PAI4
Parallel - - HIGH HIGH HIGH HIGH
1200 HIGH HIGH HIGH LOW

2400 HIGH HIGH LOW HIGH

None 4800 HIGH HIGH LOW LOW

9600 HIGH LOW HIGH HIGH

19200 HIGH LOW HIGH LOW

1200 HIGH LOW LOW HIGH

2400 HIGH LOW LOW LOW

Serial Odd 4800 LOW HIGH HIGH HIGH
9600 LOW HIGH HIGH LOW

19200 LOW HIGH LOW HIGH

1200 LOW HIGH LOW LOW

2400 LOW LOW HIGH HIGH

Even 4800 LOW LOW HIGH LOW

9600 LOW LOW LOW HIGH

19200 LOW LOW LOW LOW
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(2) International characters

'@ﬁ;?iﬁ{ce’?f' PBI2 PBI1 PBIO
Japan (JIS) HIGH HIGH HIGH
Japan (Shift JIS) HIGH HIGH LOW
Sweden HIGH LOW HIGH
Denmark | HIGH LOW LOW
U.K. LOW HIGH HIGH
Germany LOW HIGH LOW
France LOW LOW HIGH
U.S.A. LOW LOW LOW

(3) Printing density
Printing Density PAI2 PBI5
Light HIGH HIGH
Standard HIGH LOW
Slightly dark LOW HIGH
Dark LOW LOW
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4.17 External RAM Interface
A 32 KB external SRAM is always required for printing. The printer does not function

properly unless the external RAM is connected.

1) Circuit
D0-D7
AN
A0-Al4
\\ Al4 1{A14 D7]19 D7
\AL3 26|A13 D6|18 Dg
Al12 2|A12 D5|17 D5/
All 23]A11 D4(16 D
NAL0 211A10 D3|15 D3
A9 24179 D213 b
A8 251A8 D112 D
A7 3{AT Do|1L1 DQ
A6 4|A6
Ab 5|A5
N\ M 6[A4
\A3 7/A3
A2 8{A2 VCC
N AL 9[AL !
HRW, CS1, RD AQ 10]A0
0.1u
HRW 27 | HE
CS1 20 CE
RD ZZOOE

TC55257DFL-55L
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2) Bus Timing
VCC=5.0V+10%, AVCC=5.0V+10%, VREF=4.5V~AVCC, VSS=AVSS=0V, @=2~16MHz,
TA=-20~+75°C

Iltem Symbol MIN MAX
Clock cycle time tcyc 62.5 500
Clock pulse width "LOW" level time teo 20 -
Clock pulse width "HIGH" level time t ey 20 -
Clock rise time tcr - 10
Clock fall time ter - 10
Address delay time tao - 30
Address hold time tan 10 -
Address strobe delay time t AsD - 30
Write strobe delay time t wsp - 30
Strobe delay time tsp - 30
Write data strobe pulse width 1 t wswi 35 -
Write data strobe pulse width 2 T wsw2 65 -
Address setup time 1 t ps1 10 -
Address setup time 2 t Ao 40 -
Read data setup time t ros 20 -
Read data hold time t roH 0 -
Write data delay time t wop - 60
Write data setup time 1 t wost1 35 -
Write data setup time 2 t wos2 5 -
Write data hold time t won 20 -
Read data access time 1 t acct - 55
Read data access time 2 t acco - 115
Unit: ns
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5. PRINTER MECHANISM CONTROL SYSTEM
5.1 Head Drive

5.1.1 Thermal Head Control System

The LT-286 is driven by this LSI has a 1-line printing head divided into 6 blocks of 64 dots each.
With this LSI, you can choose either a Fixed Division Number System which drives the printing
head by always dividing it into 6 blocks of 64 dots each or a Variable Division Number System
which simultaneously drives it by consolidating several blocks according to the number of
activate head dots. This selection is made with a function selection terminal or command.

For selecting with the function selecting terminal, see "4.16 Function Selection Circuit." For
selecting with the command, see "10.2 Command Details."

(1) Fixed Division Number System
The blocks of the printing head to be simultaneously driven have been determined in advance.
Printing is performed, dividing into 6 blocks of 64 dots each from the left corner of the printing
surface of the printing paper. Since the printing head is always driven in the same
order, this method can assure high-quality printing.
In the Fixed Division Number System, the blocks of the printing head driven in the 1st and 2nd
steps of the motor have been determined as shown in Fig. 5.1.

Fig. 5.1
1st Block; 2nd Block; 3rd Block; 4th Block; 5th Block; 6th Block;
64 Dots 64 Dots 64 Dots 64 Dots 64 Dots 64 Dots

1st Step of Motor

2nd Step of Motor
(2) Variable Division Number System

This method counts the number of printing dots for each block of each printing head in the
printing dot line and drives the blocks collectively in such a manner not to exceed the maximum
number of driving dots(64 dots).

Fig. 5.2 shows an example when the number of printing dots in every block of 1 to 6 is 64 dots
or less.
Fig. 5.2

1st Block; 2nd Block; 3rd Block; 4th Block; 5th Block; 6th Block;
64 Dots 64 Dots 64 Dots 64 Dots 64 Dots 64 Dots

1st Step of Motor

2nd Step of Motor
Different from the Fixed Division Number System, this method drives all the printing

heads in the 1st step of the motor and simply feeds the paper in the 2nd step of the motor.
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5.1.2 Thermal Head Application Energy
This LSI automatically controls the energy applied to the thermal head according to a

5.2

temperature and Vp voltage.

With the function selection terminal, print density can be set to the following 4 kinds of

ranks listed in Fig. 5.3.

Fig. 5.3
Gate Array Pin-31 Gate Array Pin-36 Print Density | Level Prm;gfensny
LOW LOW Light 0 80 %
LOW HIGH Standard 1 100 %
HIGH LOW Slightly dark 2 120 %
HIGH HIGH Dark 3 150 %

Motor Drive

There are the following features:

1) Prevents heat generation of the motor and restrains current consumption through PWM

control.

2) Controls acceleration at start time.

3) Capable of providing fine control according to a voltage(VH) applied to the motor to realize

optimum paper feed.

Table 5.1 lists the maximum drive speeds at major voltages.

Table 5.1
VH Voltage | Max. Drive Speed At Auto Loading
5V 300 pps 75 pps
6V 490 pps 122 pps
7.2V 800 pps 200 pps
Notes)

= The maximum drive speed may slightly differ depending on the actual processing

time or voltage detection accuracy.

= If the head drive time becomes longer than the 1-step time of the motor during

printing, the motor will be driven after the head.

During printing, therefore, the

drive speed will be slowed down due to the head divided driving method.

= The drive speed at auto loading time is 1/4 of the maximum drive speed at each VH

voltage.
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5.3

Auto Loading
Auto loading is a function to facilitate replacement of the printing paper.

It is enabled by setting the function selection terminal(Gate Array Pin 38) to "LOW."

Functioning:

1) Make the PE sensor detect PE once.

2) Insert the printing paper into the printing paper insertion slot until the PE sensor
detects the paper again. When this is done, the paper should be inserted at a right
angle to the insertion slot; insert it until it comes to the end.

3) When this is done, if the head-up lever is shifted down, auto loading will be performed.
If the head-up lever is shifted up, shift it down. Then, auto loading will be performed.

4) See Table 5.1 for the drive speed.
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6. SELF-PRINTING
This LSI displays the setting of the function selection terminal and has a test print function to
print Kanji when printing the half-size characters or using the specified Kanji ROM(CBM-
202KG-01).
The procedure is as follows:
1) Turn on the power, setting LFSW(Pin 2) of the CPU to "LOW." Turn on both Vcc and VH
almost simultaneously, or turn on Vcc, followed by VH(Within 500ms after Vcc).

Fig. 6.1 shows a print sample(A print differs from actual dimensions).

Fig. 6.1
LT—-286

v 1, 00

Parallel Interface

Dip switches
DS1
12345678
ON 0
OFF oo 00000

JP1
123456738
S 0 0
0ooo0o o 0o

1"H8%8° ()%4, -, /0123456783 5<=>?
@ABCDEFGHI JKLMNOPQRSTUVWXYZ [¥] °_
“abcdefahi jk Imnopgrstuvuxyz{ i}~
el | TIEREA - IR Y AY

o T1\ - FPA9TAP13Y-PA9IADE DT N ALY
3597 M 232 N ARVLAERI I ILOTST
= AVAY$00/\YAERBRAH TABRAAL
BRI RIS R EFEREIRRE
EE SR TSRS O AR BAKIERLERER
AT RS RS LURAIIMRER
ZERFIHEERSHAARRISHIBE
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7. OPERATION TIMINGS

The following shows operation timings after resetting this CPU.

RE S

500ms (TYP)

LEDER

LEDPE

BUSY (P)

ACK (P) _I
FAULT (P) ;
PE (P) §

DTR (S)

TXD  (S) |

(XON)

20 us or Less
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8. SPECIFICATIONS OF PACKAGE

Unit: mm

e OTREE e S

ozor 0L°C 23y

16.0 £ 0.3
14
Outer Dimension Drawing

~—
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9. PRECAUTIONS FOR MOUNTING

9.1

9.2

9.3

Precautions

If a relative humidity drops, the LSI will be electrified with static electricity more easily. The
surface mounting package must be stored in a dry atmosphere to prevent humidity absorption,
but while it is being stored, it will not be electrified because it will not have friction, etc. When
handling or mounting it onto the PCB where friction or electric discharge may be expected, the
relative humidity is desired to be 45~75% from a viewpoint of prevention of electrification.

Reflow Mounting

Using the screen printing method, etc., apply a constant amount of solder paste to the pattern
on the PCB, which was formed into the specified shape required for soldering the lead pins to a
package mounting section, and mount the package onto it. It will be temporarily fixed by the
surface tension of the solder paste. Then, if the solder is melted(reflow) again, the leads of the
package and the pattern of the PCB will be matched by a self-alignment effect through the
surface tension of the molten solder.

Although the lead joint pattern design values of the PCB depend on the solder paste material
used, reflow condition, etc., they should be preferably 1.1~1.3 times larger than a soldered lead
pin width.

Recommended Conditions for Different Mounting Methods

The most common mounting methods employed for the surface mounting devices are the
infrared reflow method, vapor phase reflow method, and flow solder method. As all of those
mounting methods must heat the entire package and apply a strong thermal stress, they
require you to manage not only a temperature at the solder joints, but that on the package
surface, from a viewpoint of maintenance of reliability. Therefore, the recommended mounting
conditions are given in terms of the package surface temperature for the reflow method, and in
terms of solder temperature and immersion time for the flow solder method.

The following describes the concepts of the recommended conditions, using Fig. 9.1.

Fig. 9.1

Peak Temperature and Time

Temperature Gradient 2 /

Preheating

N

Temperature Gradient 1

Package Surface Temperature

Time
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1) Temperature gradient 1
If a temperature rises abruptly, each joint of the surface mounting device to the package
will have different temperature. As a result, the package may warp due to a difference in
the thermal expansion factor of the material, thus damaging the chip. Therefore, it is
necessary to heed the upper limit of an ascending rate. The lower limit depends on the
activity rate of the reflow unit.

2) Preheating
The temperature of the parts and PCB is adjusted under the melting temperature of the
solder to stabilize soldering and ease a thermal shock. Generally, set to near the rated
temperature of the surface mounting device.

3) Temperature gradient 2
The upper limit of the ascending temperature is the same as in 1). The lower limit is
determined by necessity to contain the peak temperature and time mentioned in 4) within
the specified ranges.

4) Peak temperature and time
In order to minimize damages on the package, the peak temperature and time must be most
heeded. Since the peak time has a direct effect on a drop of package strength and a steam
pressure in the package, it is desired to be kept as low as possible. The peak time is
required to be minimized because the steam pressure increases along with a lapse of time.
The conditions mentioned here are provided at a coincident point of the above-mentioned
allowable range and a solderable range. As they are represented by upper-limit values,
not average values, care should be taken not to exceed the upper-limit values when setting
the conditions. Fig. 6.2 and Fig. 6.3 shows the recommended conditions for the different
mounting methods.

Fig. 9.2 Infrared Reflow and Air Reflow Recommended Conditions

235Cma x
10 Sec.
max

1 to 4°C/Sec.

140~160C

Up to
60 Sec.

AN

1 to 5°C/Sec.

Package Surface Temperature

Time
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6.4

6.5

Fig. 9.3 Vapor Phase Reflow Recommended Conditions

215C
30 Sec.

\ at Max.

140~160%C

AN

1 to 5°C/Sec. Up to
60 Sec.

AN

Package Surface Temperature

Time

Cleaning Method

After soldering, eliminate/clean remaining flux off the PCB because it affects reliability of the
parts and PCB wiring, as a rule.

As an example, ultrasonic cleaning is employed under the following conditions. In order to
prevent destruction of the device, pay attention to an applied frequency, electric
power(particularly peak power), time and resonance of the device.

e Frequency - 28~29kHz (The device should not resonate)

= Ultrasonic output ----- 15W/each time

eTime - 30sec or less

e Others - The device and PCB should not directly touch a vibration source.

Storage Method

The epoxy resin used for the plastic package cannot resist absorbing moisture when it is stored
in a high-humidity place. If more moisture is absorbed, it will be abruptly vaporized at the
time of soldering and cause exfoliation of the resin/lead frame interface, resulting in the cracks
of the package in the worst case. As it is important to store in a dry atmosphere(preferably
normal temperature and humidity; 5~35°C and 45~75 % RH as guides), the package is packed
damp-proof. After unpacking it, store it under a prescribed environment in order to minimize
moisture absorption, and perform reflow mounting as quickly as possible. When you re-store
it in damp-proof packing, put moisture-free silica gel in it and seal again. When you want to
eliminate moisture absorbed during transportation, storage, or handling, it is recommended to
dry(At 125°C) for 16~24 hours.

The external terminals should be stored unprocessed. This is to avoid a soldering failure due
to occurrence of rust at the time of mounting.
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10. PRINT CONTROL FUNCTIONS
10.1 Commands List

Control Code Function Code Page

1 HT Horizontal tab command 09H 45
2 LF Printing and paper feed 0DH 45
3 CR Print command ODH 46
4 ESC SP Setting the right space amount of the character |[1BH 20H n 46
5 ESC ! Collective specifying printing mode 1BH 21H n 47
6 ESC % Specifying/canceling download character set 1BH 25Hn 49
7 ESC & Defining download characters 1BH 26H 5 n m[a p1]| 90
8 ESC * Specifying the bit image mode 1BH 2AH mnl1n2[d]lk 52
9 ESC - Specifying/canceling underline 1BH 2DH n 54
10 ESC 2 Specifying 1/6-inch line feed rate 1BH 32H o4
11 ESC 3 Setting line feed rate of minimum pitch 1BH 33H n 55
12 ESC = Data input control 1BH 3DH n 56
13 ESC @ Initializing the Printer 1BH 40H o7
14 ESC D Setting horizontal tab position 1BH 44H [n]kO00OH 58
15 ESC E Specifying/canceling highlighting 1BH 45H n 59
16 ESC G Specifying/canceling double printing 1BH 47H n 60
17 ESC J Printing and feeding paper n/203 inch 1BH 4AH n 60
18 ESC R Selecting the international character set 1BH 52H n 61
19 ESC V Specifying/Canceling 90°right- turned Characters  |1BH 56H n 62
20 ESC a Aligning the characters 1BH 61H n 63
21 ESC c¢3 NOP

22 ESC ¢4 NOP

23 ESC c¢5 Enabling/disabling the panel switches 1BH 63H 35H n 64
24 ESC d Printing and feeding the paper by n lines 1BH 64H n 64
25 ESC i Activating auto cutter (Full cut) 1BH 69H 65
26 ESC m Activating auto cutter (Partial cut) 1BH 6DH 66
27 ESC p NOP

28 ESC t Selecting the character code table 1BH 74H n 67
29 ESC u NOP

30 ESC v Transmitting the printer status (Serial type) |[1BH 76H n 68
31 ESC { Specifying/canceling the inverted characters 1BH 7BH n 69
32 ESC $ Specifying the absolute positions 1BH 24H nl1 n2 70
33 ESC ¥ Specifying the relative positions 1BH 5C n1 n2 71
34 GS k Printing the bar code 1DH 6BH n [“d"]kO0H | 72
35 GS w Selecting the horizontal size (scale factor) of bar code|/1DH 77H n 76
36 GS h Selecting the height of the bar code 1DH 68H n 77
37 GS H Selecting of print position of HRI code 1DH 48H n 78
38 GS f Selecting the font of HRI code 1DH 66H n 79
39 GS * Defining the download bit image 1DH2AN1n2[d]n1xn2x | 80
40 GS |/ Printing the download bit image 1DH 2FH m 82
41 GS Starting/ending macro definition 1DH 3AH 83
42 GS A~ Executing the macro 1DH 5E n1n2 n3 84
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[43] DC2 A |[Selecting the Print drive system [12H 41H n | 85 |

Notes: 1. In the table n, n1, n2, n3, m, a, s, p, and d denote the parameters for each command.

2. In the table, [ ]k denotes a repeat count of k-times.
3. In the table, ' ' denotes an ASCII character.
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10.2 Command Details
10.2.1 Description of Items

XXXX ALL

[Function] Command Function

[Code] A sequence of code constituting a command is represented in hexadecimal
number for < >H, binary number for < >B, and decimal number for < >,
respectively; [ ]k represents a repeat count of k-times.

[Range] Describes an argument value(Setting range) for the command.

[Outline] Describes a command outline.

[Caution] Describes a caution as required.

[Default] Describes an initial value for the command when accompanied by an
argument.

[See Also] Describes the associated commands for use.

[Sample Program]

Describes a coding example in the Q-BASIC sample program.
** This example is only for your reference and differs depending on the
language used, version, and so on. For details, see the manual for the

language used.
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10.2.2 Details
HT
[Function] Horizontal Tab Command
[Code] <09>H
[Outline] Shifts the printing position to the next horizontal tab position.
= Ignored when the next horizontal tab position has not been set.
[Caution] = The horizontal tab position is set by ESC D.
= Initial setting of the horizontal tab position is each 8 characters in
9th, 17th, 25th, columns.
[See Also] ESCD

[Sample Program]

[Print Results]

LPRINT "0123456789012345678901" ;

LPRINT CHRS$ (&HA) ;

LPRINT CHRS (&H9) + "AAA" ;

LPRINT CHR$ (&H9) + "BBB" ;

LPRINT CHRS$ (&HA);

LPRINT CHRS$ (&H1B) + "D" ;

LPRINT CHRS$ (3) + CHRS$ (7) + CHR$ (14) + CHRS$ (0) ;
LPRINT CHRS (&H9) + "AAA" ;

LPRINT CHRS (&H9) + "BBB" ;

LPRINT CHRS$ (&H9) + "CCC" + CHR$ (&HA) ;

012345678901234567890 1

AAA BBB <———— Initially set horizontal tab
AAA BBB CCC <——— When set to the 4th, 8th, and 15th digits
LF
[Function] Printing and Paper Feed
[Code] <0A>H
[Outline] Prints data inside the input buffer and feeds lines based on the line feed
amount having been set.
= The head of the line becomes the next print starting position.
[See Also] ESC 2,ESC 3
[Sample Program] [Print Results]
LPRINT "AAA" + CHR$ (&HA) ; AAA <—— Print and line feed
LPRINT "BBB" + CHR$ (&HA) ; BBB €—— Print and line feed
LPRINT CHR$ (&HA) ; €— Line feed only
LPRINT "CCC" + CHR$ (&HA) ; CCC <—— Print and line feed
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CR
[Function] Print Command
[Code] <0D>H
[Outline] 1) When the function selecting terminal(Gate Array Pin 32) is HIGH.
This command is ignored.
2) When the function selecting terminal(Gate Array Pin 32) is LOW.
With data held inside the internal print buffer, printing and line feed are
performed.
Without data inside the internal print buffer, however, no printing is
performed.
[See Also] LF
[Sample Program] [Print Results]
LPRINT "AAA" + CHR$ (&HD) ; AAA <—— Print and line feed
LPRINT "BBB" + CHR$ (&HD) ; BBB €—— Print and line feed
LPRINT CHR$ (&HD) ; €—— Line feed only
LPRINT "CCC" + CHR$ (&HD) ; CCC <—— Print and line feed
ESC SP n
[Function] Setting the right space amount of the character
[Code] <1B>H<20>H<n>
[Range] {0 n 20} Dataisdescribed in Hex code.
[Outline] The rightward space amount is set in dot unit (1/203 inch unit). In the
initial value, it is n=0.
[Caution] The rightward space amount in double wide mode is made double of the set
volume.
[Default] n=0

[Sample Program]

[Print Results]

LPRINT CHR$ (&H1B) +" "+ CHR$ (0) ;
LPRINT "AAAAA" + CHR$ (&HA) ;
LPRINT CHR$ (&H1B) +" "+ CHR$ (1) ;
LPRINT "AAAAA" + CHR$ (&HA) ;
LPRINT CHR$ (&H1B) +" "+ CHR$ (12) ;
LPRINT "AAAAA" + CHR$ (&HA) ;

AAAAA <——— 0-dotspace

A A AAA <—— l-dotspace

A A A A A <« 12-dotspace
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ESC ! n
[Function] Collective Specifying Printing Mode
[Code] <1B>H<21>H<n>
[Range] {0 n FF} Dataisdescribed in Hex code.
[Outline] Printing mode is assigned. Each n bit indicates the following:
Value
Bit Function 0 1
0 Character Font Font A Font B
1 Undefined
2 Undefined
3 High-lighting Canceled Specified
4 Double height Canceled Specified
5 Double width Canceled Specified
6 Undefined
7 Underline Canceled Specified
[Caution] = With double height and double width being specified simultaneously,
double wide and double high characters are consisted.
= An underline is attached to the full character width, which, however, is
not attached to the part having been skipped by the horizontal tab.
Neither is it attached to 90°-right-turned characters.
= The underline width is as having been specified by <ESC - >. (The
default setting is 1 dot width. )
= Specification with this command is invalid to Kanji, except specification
and cancellation of highlighting
= In case that double height character and normal character exist in same
one line, the layout of underline is consistent one.
[Default] n=0
[See Also] ESCE, ESC -
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[Sample Program]

[Print Results]

LPRINT CHRS (&H1B) + " ! " + CHR$ (&H00) + "H" ;
LPRINT CHR$ (&H1B) + " ! " + CHR$ (&H01) + "H";
LPRINT CHR$ (&H1B) + " I " + CHR$ (&H08) + "H";
LPRINT CHR$ (&H1B) + " ! " + CHR$ (&H10) + "H";
LPRINT CHRS$ (&H1B) + " I " + CHR$ (&H20) + "H";
LPRINT CHR$ (&H1B) + " I " + CHR$ (&H80) + "H";
LPRINT CHR$ (&H1B) + " ! " + CHR$ (&HB9) + "H";
LPRINT CHRS (&HA) ;

Font A

l Font B
i ] Font A + Highlighting
HYH H HH H

[ Font B + Highlighting + Quadruple + Underline
Font A + Underline

Font A+ Double Width
Font A + Double Height
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ESC % n
[Function] Specifying/Canceling Download Character Set
[Code] <1B>H<25>H<n>
[Range] {0 n FF}datais described in Hex code.
[Outline] Specifying/canceling download characters.
Further, only the lowest bit (n0) is valid for n.
The lowest bit (n0) indicates the following.
n0 Function
0 Canceling download character set
1 Specifying download character set
[Caution] Download characters and download bit images can not be defined
simultaneously.
[Default] n=0
[See Also] ESC &
[Sample Program]
GOSUB SETCHR DATA 6
LPRINT CHR$ (&H1B) + "%" + CHR$ (0) ; DATA &HFF, &H80, &H00
LPRINT "@A" + CHR$ (&HA) ; DATA &H80, &H80, &H00
LPRINT CHR$ (&H1B) + "%" + CHR$ (1) ; DATA &H80, &H80, &H00
LPRINT "@A" + CHR$ (&HA) ; DATA &H80, &H80, &H00
END DATA &HFF, &HFF, &HFF
SETCHR: DATA &HFF, &HFF, &HFF
LPRINT CHRS$ (&H1B) + "&" ; DATA 12
LPRINT CHRS$ (3) + "@" + "A"; DATA &HFF, &HFF, &HFF
FORJ=1TO 2 DATA &H80, &HO07, &HF9
READ REP DATA &H80, &HFF, &HF9
LPRINT CHR$ (REP) ; DATA &H87, &HFE,&H01
FOR I=1 TO REP*3 DATA &H9F, &H06, &H01
READ D DATA &HF8, &H06, &H01
LPRINTCHRS (D) ; DATA &HF8, &H06, &H01
NEXT I DATA &H9F, &H06, &H01
NEXT J DATA &H87, &HFE, &H01
RETURN DATA &H80, &HFF, &HF9

DATA &H80, &H07, &HF9
DATA &HFF, &HFF, &HFF

[Print Results]

@A <—— Internal Character Set

O F <—— Download Character
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ESC & s n ml[a[p]sXalm-n+l

[Function]
[Code]
[Range]

[Outline]

[Caution]

[Default]

Defining Download Character

<1B>H<26>H<s><n><m> [<a><pl><p2>e =<psXa>]m-n+1

{s =03}

{20(Hex) n m 7E (Hex)}

{0 a O0C(Hex)} (FontA)

{0 a O0A(Hex)} (FontB)

Defines the font of download characters of alphanumeric characters.

= "s" indicates the number of bytes in vertical direction.

= "n" indicates the start character code and m the end character code. To
define only one character, set n=m.

= Character codes definable includes 95 ASCII codes in total between
<20>H~<7E>H.

= "a" indicates the number of dots in horizontal direction for definition.

= "p" is the data to be defined, which indicate a pattern equal to "a" dot in
horizontal direction from the left end. The rest of the pattern on the
right side is filled with space.
The rest of data to be defined is s x a.

= Download characters thus defined remain valid until redefinition,
ESC @ execution, GS * execution, or power OFF is practiced.

Download characters and download bit images can not be defined

simultaneously.

Running this command clears the definition of the download bit image.

Same as the internal character set
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[Example]
. MSB
.12DoT Ipor ]
'," pHpd] - 134 "' pilpd|: | - p25 _
i TTMSB 49 YL e o i e O ]
24 DOT ¢ [p2iph) - P35 || Vp2lps]---p26l N |
3 | i ~Lliss
' v i1 e
",‘ p3ip6} + - + + Ip36 L p3ip6,- - ;p27 Ms8
‘\ ‘—J ‘\
‘__J LSB ‘\\
FONT A FONT B
LSB
Create each data bit by setting "1" for a printed dot and "0" for an
unprinted dot.
[Sample Program] [Print Results]

See Sample Program and Print Results for ESC % on Page 49.
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ESC*m nl [d] K
[Function] Specifying the Bit Image Mode
[Code] <1B>H<2A>H<m><nl1><n2> [ <d>] k
[Range] {m=0, 1, 32,33 bit image mode (See the table below.)}
{0 n1 FF(Hex)}
{0 n2 O03(Hex)}
{0 d FF(Hex)}
{k=n1+ FF(Hex) X n2 (m=0,1)
{k = (n1+ FF(Hex) X n2) X 3} (m = 32, 33)
[Outline] According to the number of dots specified in n1, n2, specify the bit image of
mode n.
= The No. of dots printed is divided by 256, whose quotient is taken as n2
and residualas n1.
= The total no. of dots printed in the bit image is equal to n1 + (256 x n2).
= When bit image data have been input in excess of dot position of one
line(448 dots) , the excess data are discarded.
= d is bit image data, the bits subject to printing are taken as "1" and those
not as "0".
= The bit image modes specified by m are shown as follows:
m(Hex) Mode Vertical Direction Horizontal Direction
No. of Dots | Dot Density | Dot Density Max. No. of Dots
0 8-dot single density 8 67 DPI 101 DPI 192
1 8-dot double density 8 67 DPI 203 DPI 384
32 24-dot single density 24 203 DPI 101 DPI 192
33 24-dot double density 24 203 DPI 203 DPI 384
[Caution] = When the values set in m (Bit image mode) are out of the above range,

the data following after nl is processed as normal printing data.
= After completion of bit image printing, printer returns to normal data
processing mode.

52 CITIZEN



CBM-202PC-04 User's Manual

[Example] For 8-dot Mode For 24-dot Mode

MSB == MS8
dijd4|{d7y------ LSB
MsB
dn d2|ds|d8|- - - Lo
d3i{deldg{------ dn |MSB
LSB == LSB

Single Density Double Density Single Density Double Density

[Sample Program]
LPRINT CHR$ (&H1B) + "*" ;

LPRINT CHRS$ (0) + CHR$ (20) + CHRS (0) ; IMG1 :

GOSUB IMG1 LPRINT CHRS$ (&HFF) ;

LPRINT CHRS$ (&HA) ; FOR I=1 TO 18

LPRINT CHRS (&H1B) + "*"; LPRINT CHR$ (&H85) ;
LPRINT CHRS$ (1) + CHRS$ (20) + CHR$ (0) ; NEXT I

GOSUB IMG1 LPRINT CHR$ (&HFF);
LPRINT CHRS (&HA) ; RETURN

LPRINT CHRS$ (&H1B) + "*"; IMG2 ;

LPRINT CHRS$ (32) + CHR$ (20) + CHR$ (0) ; LPRINT CHR$ (&HFF) ;
GOSUB IMG2 LPRINT CHR$ (&HFF) ;
LPRINT CHRS$ (&HA) ; LPRINT CHR$ (&HFF);
LPRINT CHRS$ (&H1B) + "*"; FOR I=1 TO 18

LPRINT CHR$ (33) + CHR$ (20) + CHR$ (0) ; LPRINTCHRS (&H80) ;
GOSUB IMG2 LPRINTCHRS (&H00) ;
LPRINT CHR& (&HA) ; LPRINTCHRS (&H05) ;
END NEXT I

LPRINT CHR$ (&HFF) ;
LPRINT CHR$ (&HFF) ;
LPRINT CHR$ (&HFF) ;
RETURN

[Print Results]
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[Sample Program]

[Print Results]

ESC —n
[Function] Specifying/ Canceling Underline
[Code] <1B>H<2D>H<n>
[Range] {0 n 02}datais described in Hex code.
[Outline] Specifying/canceling an underline.
= Types of underlines by n value are shown below:
n (Hex) Type
0 Canceling an underline.
1 Specifying an underline for 1-dot width.
2 Specifying an underline for 2-dots width.
[Caution] = An underline is attached to the full character width. It is, however, not
attached to the part having been skipped by horizontal tab command.
= An underline is not attached to a 90° - right-turned characters.
= Specification/cancellation with this command is invalid to Kanji.
[See Also] ESC!, FS -

LPRINT CHR$ (&H1B) + "—" + CHRS (0) ;
LPRINT "AAAAA" ;

LPRINT CHR$ (&H1B) + "—" + CHRS$ (1) ;
LPRINT "AAAAA" + CHR$ (&HA) ;

Underline Canceled

AAAAKAAAAA

«— >
Underline Specified

ESC 2
[Function] Specifying 1/6 inch line feed rate
[Code] <1B>H<32>H
[Outline] The line feed rate per line is specified by 1/6 inch.

[Sample Program]

ESC 3 n

[Print Results]
LPRINT "AAAAA" + CHR$ (&HA) ;

LPRINT CHR$ (&H1B) + "3" + CHRS$ (0) : AAAA .IﬁLI‘T 1/G-inch line ferd

LPRINT "AAAAA" + CHRS$ (&HA) ; AAAA .ﬁ;[_ ¥360kinch line food

LPRINT CHR$ (&H1B) + "3" + CHR$ (50) ; AAAA At

LPRINT "AAAAA" + CHRS (&HA) : SAG0-meh line feed

LPRINT CHRS (&H1B) +"2"; AAAA Pj_ Lfemnch line feed

LPRINT "AAAAA" + CHRS$ (&HA) ; k2

LPRINT "AAAAA"; AAAAA

LPRINT CHR$ (&H1B) +"J" + CHR$ (100) ; A E0-ineh line fead

LPRINT "AAAAA" + CHRS (&HA) AA MDA -'5:’{- Li-ineh line foed
LPRINT "AAAAA" + CHRS$ (&HA) ; i " P

AAAAAM
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[Function] Setting line feed rate of minimum pitch

[Code] <1B>H<33>H<n>

[Range] {0 n FF} Datais described in Hex code.
[Outline] The line feed rate per line is specified by n/360 inch.

Since an actual mechanical pitch is 1/203 inch, it is internally converted
approximate to the value specified with this command.

[Default] = The initial value is n = 60 (1/6 inch) (18H), being 4.23 mm line feed rate.

[Sample Program] [Print Results]

See Sample Program and Print Results for ESC 2 on Page 54.
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ESC = n
[Function] Data Input Control
[Code] <1B>H<3D>H<n>
[Range] {0 n FF} Datais described in Hex code.
[Outline] Selecting equipment in which data input from the host is effective.
= Each bit of n indicates as follows:
Value
Bit Equipment 0 1
0 Printer Invalid Valid
1 Not defined
2 Not defined
3 Not defined
4 Not defined
5 Not defined
6 Not defined
7 Not defined
= When the printer has not been selected, this printer abandons all the
received data until it is selected by this command.
[Caution] = Even when the printer has not been selected, it can become BUSY state
through printer operation.
= When the printer is deselected, this printer discards all the data until it
is selected with this command.
[Default] = The initial value of n is "1".

[Sample Program]

LPRINT "AAAAA" ;

LPRINT CHR$ (&H1B) + "=" + CHR$ (0) ;
LPRINT "aaaaa" + CHR$ (&HA) ;
LPRINT CHRS$ (&H1B) + "="+ CHR$ (1) ;
LPRINT "AAAAA" + CHRS$ (&HA) ;

[Print Results]
AA AAJ}AAAAA

a a a a a isnotprinted
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ESC @
[Function] Initializing the Printer
[Code] <1B>H<40>H
[Range] Clears data stored in the print buffer and brings various settings to the
initial state (Default state).
[Caution] = Data inside the internal input buffer are not cleared.

[Sample Program]

= Dip switches setting are red once again.

[Print Results]

=

AAA

LPRINT CHRS$ (&H1B) + " ! " + CHR$ (&H30) ;
LPRINT CHR$ (&H1B) + "V" + CHR$ (1) ;
LPRINT "AAA" + CHRS$ (&HA) ;

LPRINT CHR$ (&H1B) + "@" ;

LPRINT "AAA" + CHRS$ (&HA) ;
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k NUL

ESC D [n]
[Function]
[Code]

[Range]

[Outline]

[Caution]

[Default]

[See Also]
[Sample Program]

Setting Horizontal Tab Position

<1B>H<44>H [ <n>] k<00>H

{0 n FFH} Data is described in Hex code.
{0 k 20H} Datais described in Hex code.

Specifying a horizontal tab position.
= "n" indicates the no. of columns from the beginning to the horizontal tab
position. At this time, n= set position— 1 is to be specified. For example,
to set the position at 9th column, n=8 is to be specified.
= k denotes the number of horizontal tab positions you want to set.
= The tab position is set at position where it is "character width x n" from
the line beginning. The character width, at this time, includes the
rightward space amount. In double wide characters, it is made double
of the ordinary case.
= Tab positions can be specified are maximum 32. Specifying exceeding
this is ignored.
= <n> k, which denotes a setting position, is input in the increasing order
and ends at <00> H.
= ESC D NUL clears all the set tab positions. Following clearing,
horizontal tab command is ignored.

When the data, <n> k, is equal to or smaller than its preceding data, <n>
k-1, it is assumed that tab setting is finished. If this is the case, the next
data onward will be processed as normal data.

When the data, <n> k, exceeds a 1-line print area, set the horizontal tab
position, assuming "Set column position = Maximum print column + 1."
The horizontal tab position does not change even if the character width is
altered after setting the horizontal tab position.

= Initial value is specified for each eight characters(9".17*".25" column)
of ANK characters.

HT
[Print Results]

See Sample Program and Print Results for HT on Page 45.
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ESC E n
[Function] Specifying/canceling highlighting
[Code] <1B>H<45>H<n>
[Range] {0 n FF} Datais described in Hex code.
[Outline] Specifying/canceling the highlighting characters.
< "n" is valid only for the lowest bit (n0).
= Control by the lowest bit (n0) is shown as follows:
no Type
0 Canceling highlighting.
1 Specifying highlighting.
= This is effective to all characters.
= Dot configuration of a highlighted character includes one extra dot
added at its side.
[Caution] = The print result of Double printing and highlight character printing is
completely same.
[See Also] ESC!
[Example]

[Sample Program]

[Print Results]

LPRINT CHR$ (&H1B) + "E" + CHR$ (0) ;
LPRINT "AAABBB" + CHR$ (&HA) ;
LPRINT CHR$ (&H1B) + "E" + CHRS$ (1) ;
LPRINT "AAABBB" + CHR$ (&HA) ;

AAABBB <+« Highlishting canceled

AAABBB « Highlighting canceled

59 CITIZEN



CBM-202PC-04 User's Manual

ESC G n
[Function] Specifying/canceling Double Printing
[Code] <1B>H<47>H<n>
[Range] {0 n FF} Datais described in Hex code.
[Outline] Specifying/canceling the double printing.
= "n" is valid only for the lowest bit (n0).
= Control by n is shown as follows.
no Type
0 Canceling double printing.
1 Specifying double printing.
This is effective to all characters.
[Caution] = The print result of Double printing and highlight character printing is
completely same.
[See Also] ESCE

[Sample Program]

[Print Results]

LPRINT CHR$ (&H1B) + "G" + CHR$ (0) ;
LPRINT "AAABBB" + CHR$ (&HA) ;
LPRINT CHRS$ (&H1B) + "G" + CHRS$ (1) ;
LPRINT "AAABBB" + CHR$ (&HA) ;

AAABBB <+~ Highlighting canceled

AAABBB « Highlighting canceled

ESC J n
[Function] Printing and feeding paper n/203 inch
[Code] <1B>H<4A>H<n>
[Range] {0 n FF} Datais described in Hex code.
[Outline] Prints data inside the print buffer and feeds paper by n/360 inch. Since

[Sample Program]

an actual mechanical pitch is 1/203 inch, it is internally converted
approximate to the value specified with this command.

= Specified volume does not remain.
= The beginning of the line is to be considered as the next printing start
position.
< Initial value is not defined.
[Print Results]

See Sample Program and Print Results for ESC 2 on Page 54.
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ESC R n
[Function] Selecting the International Character Set
[Code] <1B>H<52>H<n>
[Range] {0 n O0A) Dataisdescribed in Hex code.
[Outline] Depending on the value of n, following character sets are specified.
n(Hex) Character Set
0 U.S.A.
1 France
2 Germany
3 U.K.
4 Denmark |
5 Sweden
6 Italy
7 Spain
8 Japan
9 Norway
A Denmark 11
[Default] = The initial value of n indicates the character set specified by the function
selecting terminal(Gate Array Pin 39,42,43).
[See Also] Character Code Table (International Character Set)

[Sample Program]

[Print Results]

FOR 1=0 TO 10

LPRINT CHR$ (&H1B) + "R" + CHR$ (I) ;
LPRINT " #$@R¢]™" ;

LPRINT CHR$ (&H60) + "{¥}" " ;

LPRINT CHRS$ (&HA) ;
NEXT I

$$@[\]"{1}"

n=20
#$3°c87760d" n =1
H$EADL""a0uB n = 2
£$8[\]""{I}" n=3
H$GADA" "2ed” n = 4
#nEADADEE0EU n =5
#$@°\6"03081 n =56
R$@iN;" "0} n =7
#$[¥]"°{1}" n=38
#EADADEREET n = 9
HSERDADERPEL n = 10

CITIZEN
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ESC V n
[Function] Specifying/Canceling 90°-right- turned Characters
[Code] <1B>H<56>H<n>
[Range] {0 n 1} Datais described in Hex code.
[Outline] Specifying/canceling characters 90°-right- turned character.
= "n" means the followings.
n (Hex) Condition
0 Canceling 90°right- turned Characters
1 Specifying 90°-right- turned Characters
[Caution] < No underlines are attached to 90°-right- turned characters .
[Default] = The initial value of n is "0".
[Sample Program] [Print Results]
LPRINT CHR$ (&H1B) +"V" + CHR$ (0) ;  90° Rotation Canceled
LPRINT "AAAAA" ; >
LPRINT CHRS$ (&H1B) + "V" + CHR$ (1) ; AMMA A = o >

LPRINT "AAAAA™ + CHRS (&HA) ; 90° Rotation Specified
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ESC a n
[Function] Aligning the characters
[Code] <1B>H<61>H<n>
[Range] {0 n 2} Datais described in Hex code.
[Outline] All the printed data within one line are aligned in the specified position.
= Depending on n value, positional alignment is carried out as in the table
below:
n (Hex) Position
0 Left end alignment
1 Centering
2 Right end alignment
[Caution] = This is valid only when n is inputted at the beginning of line.

[Sample Program]

[Print Results]

= The initial value of n is "0".

LPRINT CHR$ (&H1B) + "a" + CHRS (0) ;
LPRINT "AAAAA" + CHR$ (&HA) ;
LPRINT CHR$ (&H1B) + "a" + CHRS (1) ;
LPRINT "AAAAA" + CHR$ (&HA) ;
LPRINT CHR$ (&H1B) + "a" + CHRS (2) ;
LPRINT "AAAAA" + CHR$ (&HA) ;

AAAAA
AAAAA
AAAAA
Left-justified Centered Right-justified
63
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ESC ¢S5 n
[Function] Enabling/Disabling the Panel Switches
[Code] <1B>H<63>H<35>H<n>
[Range] {0 n FF} Datais described in Hex code.
[Outline] Selecting the LF switch valid/invalid by LFSW(Pin 2).
= "n" is valid only in the lowest bit (n0).
= "n" bit means the followings.
n0 Condition
0 LF SW valid.
1 LF SW invalid.
[Caution] When the panel switch is disabled with this command, the LF switch is
disabled. Therefore, the paper cannot be fed by operating the LF switch.
[Default] = The initial value of n is "0".

[Sample Program]

LPRINT CHR$ (&H1B) + "c5" + CHR$ (0) ; ®*===== When enabling the LF switch
LPRINT CHR$ (&H1B) + "c5" + CHR$ (1) ; ®****== When disabling the LF switch

ESC d n
[Function] Printing and Feeding the paper by n lines
[Code] <1B>H<64>H<n>
[Range] *{0 n FF} Dataisdescribed in Hex code.
[Outline] Prints data inside the buffer and feeds paper by n lines.
= Specified line does not remain.
= The beginning of the line is to be considered as the next printing start
position.
[Default] = The initial value is not defined.

[Sample Program]

[Print Results]

LPRINT "AAAAA"
LPRINT CHR$ (&H1B) + "d" + CHR$ (2) ;
LPRINT "AAAAA" + CHR$ (&HA) ;

2f6-mnch line feed

AAAAAI

AAAAA
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ESC i (When Using Auto Paper Cutter)

[Function]
[Code]
[Outline]
[Caution]

[Sample Program]

[Print Results]

Full Cut

<1B>H<69>H

Activating auto cutter unit (Full cut)

= This is valid only when n is inputted at the beginning of line.

= Prior to cutting the paper, feed the paper from the printing position to
beyond the paper cutting position of the cutter. Otherwise, the
character just after print will remain on this side of the cutter.

LPRINT "AAAAA" ;
LPRINT CHR$ (&H1B) + "J";
LPRINT CHR$ (150) ;
LPRINT CHRS$ (&H1B) + "i" ;
LPRINT "AAAAA" ;

LPRINT CHR$ (&H1B) + "J";
LPRINT CHR$ (150) ;
LPRINT CHR$ (&H1B) + "i" ;

/’\/ Cutting Condition
ey T

e §q—  Cut Position

Paper Feed Direction

.............................. +— Cut Position
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ESC m_ (When Using Auto Paper Cutter)

[Function]
[Code]
[Outline]
[Caution]

[Sample Program]

[Print Results]

............................. — Cut Position

Partial Cut

<1B>H<6D>H

Activating auto cutter unit (Partial cut)

= This is valid only when n is inputted at the beginning of line.

= Prior to cutting the paper, feed the paper from the printing position to
beyond the paper cutting position of the cutter. Otherwise, the
character just after print will remain on this side of the cutter.

LPRINT "AAAAA" ;
LPRINT CHR$ (&H1B) + "J";
LPRINT CHR$ (150) ;
LPRINT CHR$ (&H1B) + "'m" ;
LPRINT "AAAAA" ;

LPRINT CHR$ (&H1B) + "J";
LPRINT CHR$ (150) ;
LPRINT CHR$ (&H1B) + "'m" ;

/,—\—/ Cutting Condition

ARAAA T

Paper Feed Direction

---------------------------- 4+— Cut Position
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ESC t n
[Function] Selecting the Character Code Table
[Code] <1B>H<74>H<n>
[Range] {0 n 1} Data is described in Hex code.
[Outline] Selecting Page n on the character code table:
The character code table is selected depending on the value of n.
"n" means the followings.
n (Hex) Condition
0 Page O(IBM Character #2)
1 Page 1(Domestic Character)
[Default] The initial value of n is subject to the character set for the country

specified by the function selecting terminal (Gate Array Pin 39,42,43).
= When Japan is selected: Domestic characters
= When non-Japan is selected: IBM characters #2

[See Also] Character Code Table

[Sample Program]
LPRINT CHR$ (&H1B) + "t" + CHR$ (0) ;
LPRINT " n=0";
FOR C=&HB1 TO &HB5
LPRINT CHRS$ (C) ;
NEXT C
LPRINT CHR$ (&HA) ;
LPRINT CHR$ (&H1B) + "t" + CHR$ (1) ;
LPRINT " n=1";
FOR C=&HB1 TO &HB5
LPRINT CHRS$ (C) ;
NEXT C
LPRINT CHR$ (&HA) ;

[Print Results]

H:{ +— Page 0

n=1 74914« Page1
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ESC v (Serial Interface Only)

[Function] Transmitting the printer status(Serial type)

[Code] <1B>H<76>H

[Outline] Current printer status is transmitted..

[Caution] = Status sent out consists of 1 byte whose content is as in the table below.

= In DTR/DSR control, after receptible state of the host (DSR signal being
in SPACE state) is confirmed, only 1 byte is transmitted.
In XON/XOFF control, DSR signal state not being confirmed, only
1 byte is transmitted.

= In DTR/DSR control, when the host is in unreceptible state(DSR signal
being in MARK state), it waits until receptible state is created.

= In paper end (paper near end) status, this command may be
unreceptible state due to BUSY state.
Remarks. This command is valid only for serial interface model.

Value
Bit Function 0 1
Not defined
Not defined
Paper end With paper Without paper
Not defined
Not used Fixed to 0 —
Not defined
Not defined
Not defined

N[OOI~ |WIN|[F|O

[Sample Program]
OPEN "COM1:N81NN" AS #1 ;
PRINT #1, CHR$ (&H1B) + "v";
A$ = INPUTS (1, #1) ;
CLOSE #1
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ESC { n
[Function] Specifying/Canceling the Inverted Characters
[Code] <1B>H<7B>H<n>
[Range] {0 n FF} Dataisdescribed in Hex code.
[Outline] Specifying/canceling inverted characters.
= "n" is valid only for the lowest bit (n0).
= Bit n (n0) means the followings.
n0 Condition
0 Canceling inverted characters.
1 Specifying inverted characters.
[Caution] = Inverted printing means printing the line at 180°turned.
= This is valid only when this is specified at the beginning of a line.
[Default] = The initial value of n is "0".

[Sample Program]

LPRINT CHR$ (&H1B) + "{"* + CHRS$ (0) ;
LPRINT "AAAAA" + CHR$ (&HA) ;
LPRINT "BBBBB" + CHR$ (&HA) ;
LPRINT CHR$ (&H1B) + "{" + CHR$ (1) ;
LPRINT "AAAAA" + CHR$ (&HA) ;
LPRINT "BBBBB" + CHR$ (&HA) ;

[Print Results]

AAAAA Inversion Canceled
BBBBB I

Peper Feed Direction

Inversion Specified VVVVV
gadddd
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ESC $ n1 n2

[Function]
[Code]
[Range]

[Outline]

[Caution]
[Default]

[See Also]
[Sample Program]

[Print Results]

Specifying the Absolute Positions

<1B>H<24>H<n1><n2>

{0 n1 FF}

{0 n2 1} Datais described in Hex code.

The printing start position is specified in the number of dots (1/203 inch

unit) from the beginning of line.

= The number of dots is divided by 256, whose quotient is taken as n2 and
the residual as n1.

= Therefore, the printing start position is equal to n1 + n2 x 256 from the
beginning of line..

= Specifying beyond the end of line is ignored.

= The initial value is not specified.

ESC ¥

LPRINT CHRS (&H1B) + "$" ;

LPRINT CHR$ (0) + CHR$ (0) + "A" ;
LPRINT CHR$ (&H1B) + "$";

LPRINT CHR$ (50) + CHR$ (0) + "B";
LPRINT CHRS (&H1B) + "$" ;

LPRINT CHR$ (0) + CHR$ (1) + "C";
LPRINT CHRS$ (&HA) ;

LPRINT CHRS (&H1B) + "$" ;

LPRINT CHR$ (100) + CHRS$ (0) + "A" ;
LPRINT CHRS (&H1B) + "¥" ;

LPRINT CHR$ (&HC2) + CHR$ (&HFF) + "B" ;
LPRINT CHRS$ (&HA) ;

Absolute Position Specified

0 50 100 256

Lol !

A B C
i

Relative Position Specified — 62
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ESC ¥ nl1 n2?2

[Function]
[Code]
[Range]

[Outline]

[Caution]
[Default]

[See Also]
[Sample Program]

Specifying the Relative Positions
<1B>H<5C>H<nl>< n2>
{0 n1 FF}
{0 n2 FF} Datais described in Hex code.
The printing start position is specified in the number of dots(1/203 inch
unit) from the current position.
= Rightward direction is taken as plus and leftward direction as minus.
= To specify N dot in minus (left) direction, use a complement of N for
assignment.
—N dots = 65536 — N
= The number of dots is divided by 256, whose quotient is taken as n2 and
the residual as n1.
= Specifying exceeding the top of line or the end of line is ignored.
= The initial value is not specified.
ESC$
[Print Results]

See Sample Program and Print Results for ESC $ on Page 70.
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GS k n [d] k NUL
[Function] Printing the Bar Code
[Code] <1D>H<6B>H<n>[ < d>] k <00>H
[Range] {0 n 7} Dataare described in Hex code.
[Outline] Specifying a type of bar code and printing bar codes.
= The beginning of line is considered as the next printing start position.
= Depending on the value of n, the following bar code can be selected.
d indicates a character code to be printed and k indicates the number of
character to be printed.
n (Hex) Bar Code System Maximum Columns
0 UPC-A
1 UPC-E
2 JAN13 (EAN)
3 JAN 8 (EAN)
4 CODE 39 13
5 ITF 22
6 CODABAR (NW-7) 17
7 CODE 128 15
[Caution] = When data being held in the print buffer, this command is ignored.
= Regardless of the specified feed pitch, this command feeds the paper to
be required to print a bar code.
= If the character code d cannot be printed in the respective bar code
system, the bar code so far will be printed, processing the subsequent
data as normal data.
= When a bar code whose number of characters to be printed is fixed has
been selected, the number of characters k have to be always made equal
to the number of characters to be printed. (The bar code is not printed
when not matching.)
= When the horizontal direction exceeds one line length, the excess part is
not printed.
[Default] = The initial value is not specified.

[Description of Bar Codes] <For print examples, see Page 75.>

UPC-A This bar code, consisting of numerals only, has a fixed length of 12 columns; a 11
columns number entered from the host or application software plus a check
column(12th column) automatically calculated inside the printer. If the 12th-
column numeral is sent from the host, the entire bar code will be printed as it is.
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UPC-E

This bar code, consisting of numerals only, has a fixed length of 8 columns; the
first number system character is "0" stationary. A 12 columns numeral entered
from the host or application software is compressed to 8 columns with a check
column and printed. The 12th-column check column is automatically calculated
inside the printer and sent from the host, the entire bar code will be printed,
compressed to 8 columns.

JAN-13(EAN) This bar code, consisting of numerals only, has a fixed length of 13 columns; a 12

JAN-8(EAN)

CODE39

ITF

columns number entered from the host or application software plus a check
column(13th column) automatically calculated inside the printer. If the 13th-
column numeral is sent from the host, the entire bar code will be printed as it is.

This bar code, consisting of numerals only, has a fixed length of 8 columns; a 7-
columns number entered from the host or application software plus a check
column(8th column) automatically calculated inside the printer. If the 8th-
column numeral is sent from the host, the entire bar code will be printed as it is.

This bar code, consisting of uppercase alphabets and numerals, has a variable
length of column. A start/stop code "*" is automatically added by the printer.
Available characters include a space and "$, %, *, +,-,=,/,0,1, 2, 3,4,5,6, 7,8, 9,"
and uppercase alphabets.

This bar code, consisting of numerals only, has a variable length of even columns.
If an odd-column code is transferred, nothing will be printed.

CODABAR (NW-7)

CODE128

This bar code, consisting of alphanumerals, has a variable length of column.
Available characters include "0, 1, 2, 3,4,5,6,7,8,9,A,B,D,D, $, +,-,.,/,." A
start/stop code is required; any one of A, B, C, and D is used.

This bar code consists of all of 128 ASCII code characters and has a variable

length of column. This printer supports the code subsets A, B, and C. By

prefixing a transfer code with any one character of A, B, and C, you can select the

code subset to start from. If not prefixed with A, B, or C, the code subset B will

be selected.

= The code subset A is the bar code consisting of standard uppercase alphabets,
numerals, symbols, and special codes.

= The code subset B is the bar code consisting of standard uppercase/lowercase
alphabets, numerals, symbols, control codes, and special codes.

= The code subset C is the bar code consisting of special characters and 100

kinds of numbers ranging from 00 to 99.
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The check column automatically calculated inside the printer is added to the

end of the entered digits to be printed.

Processing of the special characters

The characters above the ASCII code number 96 are considered special

characters. The following lists the converted characters for entering these
characters.
ASCII Code Converted Character | Subset Code Subseé Code Subset Code C
96 80h ENC 3 FENC 3 -N/A-
97 81h FNC 2 FNC 2 -N/A-
98 82h SHIFT SHIFT -N/A-
99 83h CODE C CODE C -N/A-
100 84h CODEB FNC 4 CODE B
101 85h FNC 4 CODE A CODE A
102 86h FNC 1 FNC 1 FNC 1

The following exemplifies a selection of the code subset as a method to utilize the
special characters.

<Selection of Code Subset>
= Initial selection: Enter any one character of A, B, and C.
= Conversion on the way: Enter any one character of 82h through 85h

Example) When initially testing with the code subset B, and then, printing the
bar code, "123," with the code subset A

[ B | |[TEST]|[<855 [123]
<CODE B>TEST<CODE A>123

< Input code

« Bar code data :
[Sample Program]
LPRINT CHR$ (&H1D) + "H" + CHR$ (2) ;
LPRINT CHR$ (&H1D) + "K";
LPRINT CHR$ (4) ;
LPRINT "123" + CHR$ (0) ;

J ] J||l3

When the data "123" is printed with the code 39

[Print Results]
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[Description of Bar Codes]
UPC-A, UPC-E, JAN-13 (EAN), JAN-8 (EAN), CODE39, ITF, CODABAR,

CODE128
Type Print Sample Outline of Symbol Max. Columns
12-columns fixed-length bar code
UPC-A M B!n iUIij’wUmJ“ consisting of numerals only -
4 i
8-columns fixed-length bar code
UPC-E m mlmilml consisting of numerals only. -
! Abbreviated version of UPC-A
13-columns fixed-length bar code
JAN-13 MM u”mlmu“w consisting of numerals only -
830128
8-columns fixed-length bar code
JAN-8 JLIIUHUQ Ulm consisting of numerals only -
‘ml’mljmlum!mumlw Variable-length bar code consisting of
alphabets and numerals. The
CODES39 start/stop code "*" is automatically 13
added.
Even-column variable-length bar code
ITF "I"U IJl uunlu nll U consisting of numerals only 22
8
Variable-length bar code consisting of
CODABAR mm“ﬂt”mlmmlm alphanumerals. Any one of A, B, C, 17
(NE-7) a2 2 and D is required as the start/stop
code.
Variable -length bar code consisting of
CODE128 m“m! “t”ﬂ!‘wﬂw "mm m all 128 ASCII code characters. 15
Al

Printing is done depending on bar code specification type, number of print
columns, bar code height, width(Magnification), visible code presence, and bar
code data specification.
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GS w n
[Function] Selecting the width of the Bar Code
[Code] <1D>H <77>H<n>
[Range] {2 n 4} Data is described in Hex code.
[Outline] Selecting bar code width.

n denotes the number of dots in fine element width.
[Default] = The initial value of this width is "3".

[Sample Program]
LPRINT CHRS$ (&H1D) + "h" + CHR$ (30) ;
LPRINT CHR$ (&H1D) + "w" + CHR$ (2) ;
GOSuUB BC
LPRINT CHRS$ (&H1D) + "h" + CHR$ (50) ;
LPRINT CHR$ (&H1D) + "w" + CHR$ (3) ;
GOSuUB BC
LPRINT CHRS$ (&H1D) + "h" + CHR$ (80) ;
LPRINT CHR$ (&H1D) + "w" + CHR$ (4) ;
GOSuUB BC
END
BC:
LPRINT CHRS$ (&H1D) + "k" ;
LPRINT CHRS$ (4) ;
LPRINT "12" + CHRS$ (0) ;
RETURN

[Print Results]

Height 30,

—
! l ' Magnification 2

— Height 50,
Magnification 3

« Height 80,
Magnification 4
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GS h n
[Function] Selecting the Height of the Bar Code
[Code] <1D>H<68>H<n>
[Range] {1 n FF} Datais described in Hex code.
[Outline] Selecting bar code height.
n denotes the number of dots in the vertical direction.
[Default] = The initial value of n is "162".

[Sample Program]

[Print Results]

See Sample Program and Print Results for GS w on page 76.
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GS H n
[Function] Selecting the Printing Position of HRI Code
[Code] <1D>H<48>H<n>
[Range] {0 n 3} Data is described in Hex code.
[Outline] Selecting printing position of HRI codes in printing bar codes.
= "n" means the followings.
n (Hex) Printing Position
0 No printing
1 Above the bar code
2 Below the bar code
3 Both above and below the bar code
The HRI code refers to the bar code-turned characters so that you can
read them.
[Caution] The HRI code is printed in the font selected with GS f.  Specify before
the GS k command.
[Default] = The initial value of n is "0".
[See Also] GSf

[Sample Program]

LPRINT CHR$ (&H1B) + "
LPRINT CHR$ (&H1D) +
LPRINT CHR$ (&H1D) + "
GOSUB BC

LPRINT CHR$ (&H1D) + "
GOSUB BC

LPRINT CHR$ (&H1D) + "
GOSUB BC

LPRINT CHR$ (&H1D) + "
GOSUB BC

END

BC:

LPRINT CHR$ (&H1D) + "k"

LPRINT CHRS$ (4) ;
LPRINT "12" + CHR$ (0) ;
LPRINT CHRS$ (&HA) ;
RETURN

"h

3"+ CHR$ (5) ;

H

H

I

"+ CHRS$ (50) ;

"+ CHRS$ (0) ;

"+ CHRS$ (1) ;

"+ CHRS$ (2);

"+ CHRS$ (3);

78
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x

I
Il

[Print Results]

I
X

2
< _
2

2

jwin
2 x|

No Visible Code

Printed above

Printed below

Printed above

-and below
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GS f n
[Function] Selecting the font of HRI code
[Code] <1D>H<66>H<n>
[Range] n=0,1
[Outline] Selecting the font of HRI code in printing bar code.
The type of font can be printed by selecting n is as follows.
n Font
0 Font A
1 Font B
The HRI code refers to the bar code-turned characters so that you can
read them.
[Caution] The HRI code is printed at the position specified with GS h.
[Default] The initial value of n is “0”.
[See Also] GSH

[Sample Program]

[Print Results]

LPRINT CHR$ (&H1D) + "h" + CHR$ (50) ;
LPRINT CHRS$ (&H1D) + "H" + CHRS (2) ;
LPRINT CHR$ (&H1D) + "f" + CHR$ (0) ;
GOSUB BC

LPRINT CHR$ (&H1D) + "f" + CHR$ (1) ;
GOSUB BC

END

BC:

LPRINT CHRS$ (&H1D) + "k" ;
LPRINT CHRS (4) ;

LPRINT "123" + CHR$ (0) ;
LPRINT CHRS (&HA) ;
RETURN

I,
LTI

NT A

— FONT B
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GS * nl1 n2

[d] Nn1Xn2X8

[Function]
[Code]
[Range]

[Outline]

[Caution]

[See Also]

[Sample Program]

Defining the Download Bit Image

<1D>H<2A>H<n1><n2>[<d>]nl1Xn2 X8

{1 n1 FF}

{1 n2 30}

{n1 X n2 51F} Data is described in Hex code.

Defines downloading bit images of the number of dots specified by n1/n2.

= The numbers of dots are nl x 8 in horizontal direction and n2 x 8 in vertical
direction.

= d indicates bit image data.

= The download bit image thus defined remains effective until
redefinition, ESC @ execution, ESC &, or power OFF takes place.

= A download character and a download bit image can not be defined
simultaneously.
With this command executed, defined content of a download character is
cleared.

= Relations between the bit image data and the dot defined are shown

below:
GS/
s N
-~
dl |dn2+1 dn2x2¢1 | 200 0TTTTSmessss=-
1 MSB
d2 |dn2+2 laexze |  mmmmmeemm---- -7 —t
TT--LsB
dn2|dn2x2 | 0 iememmmseo--- ~dnl Xn2 X8
~

[Print Results]
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GS /' m

GOSUB IMG
LPRINT CHRS$ (&H1D) + "/" + CHR$ (0) ;
LPRINT CHR$ (&H1D) + "/" + CHR$ (1) ;
LPRINT CHRS$ (&H1D) + "/" + CHR$ (2) ;
LPRINT CHR$ (&H1D) + "/" + CHR$ (3) ;
END

IMG :

nl1=10:n2=5
LPRINT CHR$ (&H1D) + "*";
LPRINT CHRS$ (n1) + CHRS$ (n2) ;
FOR J=1 TO n1*8

FOR I=1 TO n2

LPRINT CHR$ (J) ;

NEXT I
NEXT J
RETURN

N RN TN
TR & «———— Normal Mode
o

m;% + Double Width Mode
P e, P

K .
AT ¢ Double Height

P v Mode
4 vr.

AR AT A A
L o e Pt
AN AR o2 + Quadruple Mode
AN T AR AT

AATK AR AN AR AT
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[Function] Printing the Download, Bit Image
[Code] <1D>H<2F>H<m>
[Range] {0 m 03} Data isdescribed in Hex code.
[Outline] Prints download bit image in a mode specified by m.
= Modes can be selected by m are shown below.
m Mode Name Dot Density in Dot Density in
Vertical Direction Horizontal Direction
0 Normal mode 203 DPI 203 DPI
1 Double wide mode 203 DPI 101 DPI
2 Double height mode 101 DPI 203 DPI
3 |Double wide/double height mode 101 DPI 101 DPI
[Caution] = When data exist inside the print buffer, this command is ignored.
= When a download bit image has not been defined, this command is
ignored.
= A portion of a download bit image exceeding one line length is not
printed.
= A download character and a download bit image cannot be defined
simultaneously.
[Default] = The initial value is not specified.
[See Also] GS*

[Sample Program]

[Print Results]

See Sample Program and Print Results for GS * on Page 80.
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GS
[Function] Starting / Ending Macro Definition
[Code] <1D>H<3A>H
[Outline] Specifying starting / ending macro definition.
Means termination when received while defining a macro.
[Caution] Maximum content available for macro definition is 2048 bytes. A portion
exceeding 2048 bytes is not defined.
= Even with ESC @ (Initialization of the printer) having been executed,
defined content is not cleared. Therefore, it is possible to include
ESC @ into the content of macro definition.
= Normal printing operation is carried out even while in macro definition
[Default] = Initially, Macro is not specified.
[See Also] GsSA~
[Sample Program] [Print Results]

LPRINT CHR$ (&H1D) +":";

LPRINT "+ — - — +"+CHRS (&HA L Normal Printing during
LPRINT "] |" + CHR$ (&HA) ; 1 : Macro Definition
LPRINT "+ — — — +"+ CHR$ (&HA) + 4
LPRINT CHR$ (&H1D) + " : " ; T
=

LPRINT CHR$ (&H1D) + "~ " ; +-——+
LPRINT CHRS$ (2) + CHR$ (10) ; } | Printing during Macro Execution
LPRINT CHR$ (0) ; : :

T—

T—

] ]

1 !

t—-t1
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GS N~ nl n?

n3

[Function]
[Code]
[Range]

[Outline]

Executing the Macro
<1D>H<5E>H<n1><n2><n3>
{0 n1 FF}
{0 n2 FF}
{0 3 1} Datais described in Hex code.
Executing contents defined in macro.
= "n1~n3" indicate as follows:
nl: The number of times of macro execution

n2 : Waiting time on macro execution
Waiting time of n2 x 100ms is given for every execution.

n3 : Macro execution mode

n3 Mode
0 Continuous execution
1 Execution by LFSW(Pin 2)

Continuous execution: The Macro is executed nl times continuously at the time

intervals specified by n2.

Execution by LFSW:  After waiting for lapse of time specified by n2, the Alarm

[Caution]

[Default]
[See Also]
[Sample Program]

LED flickers and the LF switch is waited to be pressed.
When it is pressed, the macro is executed once.
This action is repeated nl times.

= When this command is received while in macro definition, suspension of
macro definition is indicated. At this time, the defined content is
cleared.

= No execution takes place when macro is held undefined or n1=0.

= While in macro execution with n3=1, paper feed with the LFSW(Pin 2)
is not available.

= Initially, this command is not specified.

GS:

[Print Results]

See Sample Program and Print Results for GS : on Page 83.
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DC2 A n
[Function] Selecting the Print drive system
[Code] <12>H<41>H<n>
[Range] {0 n FF}
[Outline] Selecting the Fixed division system or the Variable division system.
< "n" is valid only for the lowest bit (n0).
n0 Print Drive System
0 Fixed Division Number System
1 Variable Division Number System
[Default] The initial value of n is specified by the function selecting terminal

(Gate Array Pin37).
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11. CHARACTER CODE TABLE
11.1 International

o [+ | A v p——] 4[] 0 ASl= 6
Wly [2lL|rlN|olzxEic|Bll8 || «|C
Al FIF a2 efefH 4o mpr ==l
Of o Al F|] | lelafela it | ]
M b e o e e el el Nl e ol S Rl I T I T e E
Ll = lo sl tzlefiofw] tir ===l -] x|~
~mle |R|o|olo|a|s|™|o|=|e|wHigd]w
wi|glo|lw|cia|d|lo|laojw|0]| i~ ]|~
olol=wlalejzls|zx]|n|N]|~]|—I~11 |5
o clolo]lolol—|wial~|—-|l2]|—]|El=2]|0
e | r =D >IN =] < | ]
+ (@< | molam[ Ol |—|- M| {=[Z]|0
NS E=2N o o T Eaa Bl A= N AT AVo RN | it == =) IV ] A |
~N{S— 1 e R [~ ] ] ~
—~| |&| |8 3|2 |8
SE AE

ol l= |n oo || |m[O]|A{m |m
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11.2 Domestic

@ | | |+ +]| | V| 4|PF | N | €[> || 0@ |0]|\N]|/
[a) r"r 4 Ry Y - h m N = 2 Ay o o AN R .
O | & | % Nk = | 1 X O N < Y N 4 4 >
Al (NI~ DH x| R[*|[S] S0+ N]x]|»[x
Q.
< %) o | “— = , ™ N ~ o H + * o m N
o |4 [l S I | — | L |- B e o B o)
o | N | ] ] [ | | | NN | | e | w | m| N+
a.
~ o o ~ « - E] > B ] > N ~ | — | ~ l o
© ’ « a (3] o @ ) 80 -} - - M — g o (<]

[32] o — N m < w © e~ o0 D - \2 ] AN o
a.
N | o | - . # | o | X | & | . ~ | ~ | % + . | AN
= - o %} %}
~ = 2 - = )
by e~ %
© = = -
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11.3 International Character Set

IR £ 23 24 40 58 5C 5D 5E 60 78 7C 7D 7E
0| USA # $ @ N : : { l } ~
1 | France # $ a ¢ § ) ¢ u 8
2 | Germany # $ § A 0 U - 3 0 | g
3| UK £ $ @ L AN ] ) { ! } ~
4 | Denmark T # $ @ £ 9 A - * 2 8 a ~
5 | Sweden # o £ A 0 A i ¢ a 0 a 0
6 | Italy # $ @ ) AN oo a 0 @ 1
7 | Spain P $ @ i e . : n } ~
8 | Japan 1 $ @ C Y ] - { | } ~
9 | Norway # @] 3 £ g A il é 2 g a ]
10 | Denmark 1T # $ £ 5 g A i é g @ a a
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