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PREFACE

This reference manual contains the specifications and functional descriptions of the
chip set (the PT502P01 CPU and PT500GA1 Gate Array) that controls the LTP5000
series line thermal printers. It is recommended that the user thoroughly read this
manual to become familiar with the equipment prior to use.

Fully investigate the industrial proprietary rights of the sample circuits described in
this manual before using.




CHAPTER 1
FEATURES

The PT502P01 CPU and PT500GA1 Gate Array form a chip set that serves the
intended purposes only when they are used as a pair.

The PT502P01 CPU and PT500GA 1 Gate Array chip set:

® Achieves printing with less current by using division control according to the
number of dots to be activated.

® Accepts both parallel and serial input.

® Drives the motor using two power supplies to avoid overheating the motor.

® Measures the thermal head resistance and automatically adjusts the energy
used for printing.

® Provides high quality printing by automatically adjusting the print density
according to the temperature and voltage.

® Detects abnormal head resistance, voltage, temperature, etc.

® Provides various character functions, including double-width/double-height,
reverse printing, underlining, and character spacing control.

® Permits superimposing of character data and bit image data.

® Provides a rL_JIer line function which allows ruler lines and characters to be
easily overlaid.

® Provides a selection of two print speeds.

® Makes the control circuit compact by integrating peripheral ICs into the gate
array.

® Supports printing on two-ply thermal paper.
® Loads paper automatically using the autoloading function.

® Cuts paper fully or partially using the autocutter unit control function.




CHAPTER 2
GENERAL SPECIFICATIONS

This chapter provides the general specifications for the PT502P01 and PT500GA1.
For detailed information, refer to Chapters 4 and 9.

2.1 TYPE AND DIMENSIONS

PT502P01  :80-pin flat package, 25.2 mm (W) X 19.2 mm (D) x 2.15 mm (H)
PT500GA1 :100-pin flat package, 25.2 mm (W) X 19.2 mm (D) x 2.15 mm (H)

2.2 STRUCTURE
C-MOS LSI

2.3 DATA TRANSMISSION
Paralle! and serial data transmission modes are available.
Parallel :8-bit parallel, modified Centronics

Asynchronous serial :150, 300, 600, 1200, 2400, 4800, 9600, 19200 bps
selectable

2.4 PRINT FUNCTIONS

Applicable models :Six LTP5000 series models selectable

Print method :Thermal line dot method

For number of dots/characters per line, maximum print speed and print
resolution, see Table 2-1.




Table 2-1 Number of Dots/Characters per Line, Print Speed and Print Resolution

Number of | Number of . . . .
Model | Dotsper | Characters | il Titucl | P aotmm)
LTP5242 448 28 50 8
LTP5246 448 28 25 8
LTP5347 576 36 50 8
LTP5437 640 40 50 6
LTP5442 832 52 50 8
LTP5446 832 52 25 8

1 When character spacing is 4 dots.

Available character types  :IBM compatible character set and Japanese kana
character set (348 characters total)
Setting can be changed using the 24 (V) x 12 (H)
dot matrix function pin or function code

Line spacing :16 dot lines (programmable)

Character spacing :4 dots (programmable)

2.5 CONTROL FUNCTIONS
® Paper feed in forward or reverse direction (switch-selectable)
® Automatic measurement of thermal head resistance
® Automatic adjustment of energy applied to the thermal head
® Thermal head position and paper detection

® Emergency stop at abnormal temperatures or voltages

® Test print and HEX dump
® Selection using function codes :Interface mode 0 and 1

® Two selectable cutting modes :full cut and partial cut using function codes
ESC+iand ESC+m
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2.6 OPERATING VOLTAGE
S5V+5% DC

2.7 OPERATING FREQUENCY
16 MHz £0.5%

2.8 CURRENT CONSUMPTION (Vcc = 5V, STANDBY MODE)

PT502P01 124 mA maximum
PT500GA1 :5 mA maximum
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CHAPTER 3
CONTROL FUNCTIONS

3.1 THERMAL HEAD DRIVE OPERATION

Generally, when the line thermal head is operating, it is divided into several blocks
which are activated one after another in succession. As a result, the number of
simultaneously activated dots decreases, thus reducing the needed current capacity
of the power supply.

For the line thermal head of an LTP5000 series printer mechanism, one line is
divided into 3 to 6 blocks called physical blocks. A strobe signal is allocated to each
physical block to activate it. To actually drive the head, physical blocks are activated
in groups. The group of physical blocks is called a logica! block.

For the PT502P01/PT500GA1, either dynamic division or fixed division can be
selected as the method of division for driving the head. The selection is made
through a function pin (pin 43 on the PT500GA1).

(1) Dynamicdivision

The CPU counts the number of dots activated in each physical block and groups the

physical blocks into logical blocks so that the number does not exceed the specified

maximum number of activated dots. The maximum number of activated dots is

specified in units of 64 dots by pins 39, 41, and 42 on the PT500GA1. The CPU
etermines logical blocks each time it prints a single dot line.

When the maximum number of activated dots is smaller than the number of dots in
the largest physical block (128 to 192 dots), the way the PT502P01 drives the
thermal head differs depending on the interface mode, mode 0 or mode 1,
sEecified by pins 37 and 38 on the PTS00GA1. The way the PT502P01 drives the
thermal head in each interface mode is described in the following paragraphs.

In interface mode 0, the maximum number of activated dots is always the value set
on the PT500GA1. However, because the largest physical block is 128 to 192 dots, if
the maximum number of activated dots is set to a value smaller than the number of
dots in the largest physical block, a single line of data must be divided and sent to
the thermal head in multiple transmissions, until all data is printed. This method of
data transfer (hereafter called “data masking transfer”) is performed automatically

by internal software. Table 3-1 indicates the conditions in which data masking
transfer occurs.




Table 3-1 Conditions in Which Data MaskingTransfer Occurs

PT500GA1
Specified Pin Nos.

DotCount] 39 41 42 |LTP5242|LTP5246|LTP5347|LTP5437|LTP5442|LTP5446
64 |Low Low Low| O O O O O O
128 |Low Low High] O O O O
192 |Low High Low
256 |Low High High
320 [High Low Low
384 |High Low High
448 |High High Low
512 |High High High

O indicates when data masking transfer occurs.

Figure 3-1 shows how the dots are activated by data masking transfer, when the
maximum number of activated dots on the LTP5242 is specified as 64 and when all
dots are activated.
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1stPHYSICALBLOCK 2nd PHYSICALBLOCK  3rd PHYSICAL BLOCK

(192 DOTS) (128 DOTS) (128 DOTS)
64 64 64 64 64 64 64 (DOTS)
vz ] ™ 1] [T ] 1stACTIVATION
L+ & 1] %2R [T 1 2nd
[ 7 7 1 T 1 7770 | 3id
777 1] [T ] ath
I 7% [T 1 sth
L+« 1] C 1 [ V77 6th
L V72 T 1 [T ]

SHADED AREA = ACTIVATED DOTS

Figure 3-1 Data Masking Transfer When All Dots are Activated on the
LTP5242

(Maximum Number of Activated Dots = 64)

When the maximum number of activated dots is equal to or more than the number
of dots in the largest physical block, print data is transferred to the thermal head at
one time and dots are activated in logical blocks. Figure 3-2 shows how the dots are
activated by dynamic division when the maximum number of activated dots on the
LTP5242 is specified as 192 and when all dots are activated.

1st PHYSICALBLOCK  2nd PHYSICAL BLOCK 3rd PHYSICAL BLOCK

(192 DOTS) (128 DOTS) (128 DOTS)
A 1 [T "] 1st AcIvATION
L | 77722 [ 1 2nd

| 1 1 D 3

SHADED AREA = ACTIVATED DOTS

Figure 3-2 Dynamic Division When All Dots are Activated on the LTP5242
(Maximum Number of Activated Dots = 192)
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Because faster grint speed is given priority in interface mode 1, if the specified
maximum number of activated dots is smaller than the number of dots in the
largest physical block on the thermal head, the maximum number of activated dots
us rounded up to the number of dots in the largest physical block .

Print data is transferred to the thermal head at one time and dots are activated in
physical blocks.

Tabclle 3-2 shows the maximum number of dots actually activated simultaneously in
mode 1.

Table 3-2 Maximum Number of Activated Dots for Dynamic Division in Mode 1

g PT500GA1 Physical Block
Specified : _ . .
Dot Count Pin Nos. (= Maximum Number of Activated Dots)

39 41 42 I p5343]LTP5246]LTP5347|LTP5437|LTP5442|LTPS 446
64 |Low Low Low| 192 192 128 128 160 160

128 |Low Low High| 192 | 192 | 128 | 128 | 160 | 160
192 [Low High Low| 192 | 192 | 192 | 192 | 192 [ 192
256 |Low High High| 256 | 256 | 256 | 256 | 256 | 256
320 [High Low Low| 320 | 320 | 320 | 320 | 320 | 320
384 [High Low High| 384 | 384 | 382 | 384 | 384 | 3824
448 |High High Low| 448 | 448 | 448 | 448 | 448 | aas
512 |High High High| 448 | 448 | 512 | 512 | 512 | 512

The advantage of dynamic division is that the maximum number of activated dots
can be specified according to the capacity of the power supply used. The printer
can be operated with a small capacity power supply when the maximum number of
activated dots is small. However, this process may increase the number of divisions
and may lower print speed, depending on the content of the print data. This
becomes obvious especially for block transfer. On the other hand, printing speed
becomes faster when the maximum number of activated dots is larger, which,
however, requires a larger power supply capacity.




NOTE

To maintain high print quality when printing ruler lines or bit
images, set the maximum number of activated dots to a value
at which block transfer will not be performed. Also, avoid
block transfer when using two-ply thermal paper, otherwise

the paper may stick to the thermal head.

(2) Fixed division

For each printer model, the pI:jysical blocks which compose a logical block are
ivision always activates physical blocks in the same

determined beforehand. Fixed
order, thereby realizing higher print quality.

For the fixed division method, the number of logical blocks are determined as

shown in Table 3-3.

Table 3-3 Number of Logical Blocks When the Fixed Division is Selected

Number of Logical Blocks
Model
High Printing Speed Low Printing Speed
LTP5242 2 3
LTP5246 2 3
LTP5347 2 5
LTP5437 2 5
LTP5442 2 4
LTP5446 2 3

Note that it is impossible to print on two-ply thermal paper when using fixed

division.




3.2 MOTOR DRIVE METHOD

The PT502P01 CPU and PT500GA1 Gate Array have a dual-source motor drive
feature and a feature that drives the motor by 2-2 phase excitation. One motor
drive step pulse causes the printer mechanism to feed one dot line.

The PT502P01 and PT500GA1 employ a dual-source (Vp and Vcc) motor drive
method to minimize the motor torque loss caused by the generation of heat from
the motor when the printer mechanism is run in low-speed print mode. Even when
the printer mechanism is to be used in high-speed print mode, it is recommended
that a dual-source power supply be used since the motor will generate excessive
heat, reducing the motor torque, if the speed of data input is too slow.

When the motor is started in the high speed printing mode, the motor accelerates
while printing is performed to keep print quality uniform. The number of
acceleration steps for the LTP5000 series printer mechanisms are listed in Table 3-4.

The PT502P01 and PT500GA1 do not accelerate the motor when printing in low-
speed mode.

See Section 4.11 for a sample motor control circuit. Refer also to the Technical
Reference manual for the individual printer mechanism.

Table 3-4 Number of Acceleration Steps

Maximum Number of
Model Printing Speed | Acceleration Steps
LTP5242 400 pps 8
LTP5246 200 pps 4
LTP5347 400 pps 8
LTP5437 300 pps 4
LTP5442 400 pps 8
LTP5446 200 pps 4

3.3 ADJUSTMENT OF ENERGY APPLIED TO THE THERMAL HEAD

The PT502P01 and PT500GA 1 automatically control the print pulse width so that the

ﬁrint density remains constant regardless of possible changes in head resistance,
ead temperature, and power supply voltage R/p).

See Section 4.15 for the procedure on how to adjust thermal head energy. Refer
also to the Technical Reference manual for the individual printer mechanism.
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3.4 PRINTING ON TWO-PLY THERMAL PAPER
What is two-ply thermal paper?

A sheet of two-ply thermal paper consists of a sheet of low-sensitivity thermal paper
on top of a sheet of high-sensitivity thermal paper thereby providing two copies
simultaneously during one printing operation. It can be used for printing receipts,
for exa‘rjnple, where the printed result is given to the client while the copy is
retained.

Printing on Two-ply Thermal Paper

Though two-ply thermal paper is very useful for some applications, it requires
higher printing energy than normal thermal paper since it contains two layers of

thermal paper. Consequently, the control method is also different from that used
for normal thermal paper.

The PT502P01 and PT500GA1 supports printing on two-ply thermal paper. The user
can select whether printing will be performed on two-ply thermal paper or normal
thermal paper through a function pin on the gate array (pin 35), or acommand.

Table 3-5 shows the setting of the function pin on the gate array.

Table 3-5 Selection of Thermal Paper through
the PT500GA1 Function Pin

Pin No. 35 Paper Selected
Low Normal thermal paper
High Two-ply thermal paper

For setting through a command, refer to code sequence ESC + ! + n in Section 9.5.

When the power is turned on or when the system is reset through a command or
switch operation, the thermal paper that is specified by the function pin on the
PT500GA1 takes precedence. After that, the thermal paper specified through a
command takes precedence.

Table 3-6 Recommended Two-ply Thermal Paper

Vendor Number

Jujo Paper Co., Ltd. TWS80KK-M




Precautions for printing on two-ply thermal paper

Because of its characteristics, two-ply thermal paper requires different handling

than normal thermal paper. The following should be taken into consideration
when using two-ply thermal paper:

® The use of two-ply thermal paper is not supported during the fixed division

mode. When fixed division is selected, the normal thermal paper is always
selected.

® If the maximum number of dots to be activated is small, dense printing slows
down the print speed.

® Since each strobe applies two pulses, the life span of the thermal head
becomes one half of the life span of activation pulse resistance.

® |f paper feed is stopﬁed immediately after dense printing, such as solid black,
paper may stick to the thermal head and may adversely affect paper feed. A

minimum of five dots should be fed after performing prolonged dense
printing.

® The bottom layer of two-ply thermal paper is sensitive to heat. Therefore,
even the nonprinted part may darken if the printer is used in a high
temperature environment or if dense printing is prolonged.

® If dense printing is performed using high-speed printing, the top layer of
thermal paper may become blurred.

® When high resolution is required for output, (for example, in the case of
graphicimages), it is recommended that a low speed be selected for both the
print speed and the paper feed rate.

® Ambient temperature should be between 10° C and 50° C during operation.

® To prevent the two-ply thermal paper from sticking to the thermal head,
Erinter mechanisms that use 24 V (LTP5242, LTP5347, LTP5437, and LTP5442)
lock transfer dynamic division (described in Section 3.1) should not be used.
For the same reason, the maximum number of dots to be activated for printer

mechanisms that use 12 V (LTP5246 and LTP5446) should be set to a value
more than or equal to the following:

LTP5246 :256 dots
LTP5446 :448 dots
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3.5 TEST PRINT

The PT502P01/PT500GA1 has a test print function. The current settings of the
function pins and all available characters in the internal character set currently
selected are printed when a test print is performed.

A test print can be performed by using one of the following procedures.

(1) Test print by turning the power on and off

Set the feed terminal (pin 16 on the PT502P01) to low, turn on Vcc and Vp (both
simultaneously, or, Vcc first and then Vp). The test print will then start.

(2) Test print via switches

The test print can be executed while the power (Vp and V¢c) is on by performing the
procedure below:

1. Before turning on the power, prepare normally-open switches b
connecting a switch between the reset terminal (pin 28 on the PT502P01{
and the GND and by connecting another between the feed terminal (pin 16
on the PT502P01) and the GND.

Each terminal should be pulled up with a 1 to 4.7 kQ resistor and have a
100 Q resistor serially inserted to prevent latch-up (see Figure 7-1). Care
should be taken to prevent chattering of the switch.

2. Turnon both V¢c and Vp (simultaneously, or, Vcc first and then Vp).

3. Turnon the reset terminal (low), then turn on the feed terminal (low). Next,
turn off the reset terminal (high), then turn off the feed terminal (high).
The test print will then start.

For a sample test print, see Figure 3-3.
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LTP5000 series Interface
PT502P01 [ Ver 1.00 ]
11.0Dec. 1992

Copyright(C) : SII

3K oK 3 e 3K 3k Kk o 3K o K K oK 3 K K K oK K K oK K

* DIP SWITCH 1 %

1..5) Mechanism : LTP5442
112mm, 24V, 8dot/mm

6) Feed :High speed

7) Print :High speed

8) Head drive :Dynamic division

x DIP SWITCH 2 x

1..3) DDD Max dot : 192 dots

4..5) 1/F mode : MODE O

6) FONT TYPE : 1BM Compatible

7) 2PLY : OFF

8) Data input : Parallel

* DIP SWITCH 3 x

1..3) Baud rate : 9600 bps

4) Bit length : 8 bit

5) Stop kit : 2 bit

6,7) Parity : None

8) Data control : Busy

* TEST PRINT «x

1"#$%&° ()x+, -, /0123456789 ; {=>?@ABCDEFGHIJKLMNOPQRS
TUVWXYZ[\]"_"abcdefghi jkimnoparstuvwxyz{|}~ ClUéaaaac
8627111 AAEaAOOOOUYOUGL¥RFA T 0UANaQL~~%% i OV ESRI14wad
S3d U R e e Lk e k) fed PR BF xS0 ur86062¢€N
=2 [)s=" ="

S e T e e e e e e

Figure 3-3 Test Print Sample (LTP5442)
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3.6 HEXDUMP

The PT502P01/PT500GA1 contains a data dump function which allows data to be
printed in hexadecimal.

There are two ways to execute the hex dump:
(1) Hexdump by turning the power on and off

Set the backward feed terminal (pin number 14 of the PT502P01) to low, turn on

the Vcc and Vp (both simultaneously, or, Vec first and then Vp). The hex dump will
then start.

(2) Hexdump via switches

A hex dump print can be executed while the power (Vp and Vc) is on by performing
the procedure below:

1. Before turning on the power, prepare normally-open switches b
connecting a switch between the reset terminal (pin 28 on the PT502P01
and the GND and by connecting another between the backward feed
terminal (pin 14 on the PT502P01) and the GND.

Each terminal should be pulled up with a 1 to 4.7 kQ resistor and have a 100
Q resistor serially inserted to prevent latch-up (see Figure 7-1). Care should
be taken to prevent chattering of the switch.

2. Turnon both Vcc and Vp (simultaneously, or, Vcc first and then Vp).

3. Turn on the reset terminal, then turn on the backward feed terminal (low).
And turn off the reset terminal (high), then turn off the backward feed
terminal (high). The hexdump will then start.

Data can be input in either serial or parallel.

The LTP5442 and LTP5446 start printing when they have received 16 bytes of data.
The LTP5242, LTP5246, LTP5347, and LTP5437 start printing when they have
received 8 bytes of data. Some data may remain in the buffer without being
printed if the buffer does not become full. When data input is complete, set the

feed terminal (pin 16 on the PT502P01) to low so that data remaining in the buffer
will be printed.

For a sample hex dump, see Figure 3-4.
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Figure 3-4 Hex Dump Print Sample (LTP5442)
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CHAPTER 4
HARDWARE SPECIFICATIONS

4.1 ABSOLUTE MAXIMUM RATINGS

Tables 4-1 and 4-2 list the absolute maximum ratings of the PT502P01 CPU and
- PT500GA1 Gate Array, respectively.

Table 4-1 PT502P01 Absolute Maximum Ratings

Item Symbol | Conditions Rating
Power supply voltage Vce —_ -03Vto7V
Analog power voltage AVcc —_ -03Vto7V
Input voltage \J —_ -0.3VtoVcec+0.3V
Output voltage Vo —_ -03VtoVee+0.3V
Power consumption Pp Ta=25°C 500 mW
Storage temperature TsTG — -40°to 125°C

Table 4-2 PT500GA1 Absolute Maximum Ratings

Item Symbol | Conditions Rating
Power supply voltage Vee —_ -0.3Vtob6.5V
Input voitage V| — -03VtoVec+0.3V
Output voltage Vo —_ -03VtoVcc+0.3V
Power consumption Pp Ta=25°C 500 mW
Storage temperature TstG — -40°to 125°C




4.2 OPERATING RANGES

Tables 4-3 and 4-4 list the operating ranges of the PT502P01 CPU and PT500GA1
Gate Array, respectively.

Table 4-3 PT502P01 Operating Range Characteristics

Item Symbol | Conditions Rating
Power supply voltage Vee — 475Vt05.25V
Operating temperature Torr — -10°to 70°C
External clock
input frequency f(OXN) - 161 0.08 MHz

Table 4-4 PT500GA1 Operating Range Characteristics

item Symbol | Conditions Rating
Power supply voltage Vee — 475Vt05.25V
Input voltage V| —_ 0VtoVcc
Output voltage Vo — 0VtoVcce
Operating temperature Topr —_ -10°t070°C

4-2




4.3 ELECTRICAL CHARACTERISTICS

Tables 4-5 and 4-6 list the electrical characteristics of the PT502P01 CPU and
PTS500GA1 Gate Array, respectively.

Table 4-5 PT502P01 Electrical Characteristics
(Vec=5V, Ta=25°C, f (X|N) = 16 MH2)

" Rating
Item Symbol Conditions TN STD AX
Output voltage "H" VoH loH= -10mA | 3V — —
Output voltage "L" VoL loL=10 mA — — 2V
Hysteresis (HTE) (V1 +)-(Vr-) —_ 04V —_ 1V
Hysteresis (RESET) (V1 +)-(VT-) —_ 0.2V —_ 05V
Hysteresis (Xin) (V1 +)-(VT-) —_ 0.1V —_ o3V
Input current "H" i Vi=5V —_ —_ 5 ¢A
Input current "L" I V=0V — — [ -5xA
Power supply current lec fXiNy=16 MHz| — 12mA | 24 mA
Table 4-6 PT500GA1 Electrical Characteristics (Ta = 25°C)
. Rating
Item Symbol Conditions TTREGCRETY
Input voltage "H" ViH Vcc=5.5V 1 2.2V 55V
Vee=5.5V2 385V 55V
Input voltage "L" ViL Vec=4.5V 1 0 o8V
Vcc=4.5V2 0 1.35V
Hysteresis ((\\//T + ))- Vee=5.0v2 o5V - 1.6V
T-
Input current "H" liH Vce=5.5V,V|=55V — —_ 1 A
Input current "L" I Vee=55V,Vi =0V —_ —_ 1 A
Output voltage "H" VOH Vce=5.0V,lop<1xA [495V | — —_
Output voltage "L" VoL Vee=5.0V,lo<1 A —_ — 0.05V
Output current "H" loH Vcc=4.5V,Vou=4.1V —_ — | -2mA
Output current "L" loL Vec=45V,VoL=04V | 6 A —_ —_—
Pull-up resistance Ry Vee=5.0V,V,=0V3 [50kQ | — [500kQ
Power supply current lbpb |Vi=Vss, Veclo=0 A —_ - 5mA

(standby)

' Input terminals other than ID0-ID7 and STB

2 |DO-ID7 and STB

3 RESO, RES1, DP10-DP17, DP20-DP27, DP30-DP37, ®, MODE, SDAT, SCLK, and KNJO to KNJ7
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4.4 PIN DESCRIPTION

Figures 4-1 and 4-2 show the pin configurations of the PT502P01 CPU and PT500GA 1
Gate Array, respectively. These figures are top views of the ICs. Tables 4-7 and 4-8
contain the pin definitions for the PT502P01 and PT500GA1, respectively.

PIN # 64 PIN # 41
| |
PIN # 65 — — PIN #40
L]
SI1T®
PT502P01
LOT NO.
O‘
PIN #80 — —PIN #25
I
PIN # 1 PIN #24

Figure 4-1 PT502P01 Pin Configuration

PIN # 80 PIN # 51
] ]
PIN # 81 — — PIN #50
®
SII@®
PT500GA1
LOTNO.
O
PIN # 100 — — PIN # 31
] |
PIN # 1 PIN # 30

Figure 4-2 PT500GA1 Pin Configuration
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Table 4-7 PT502P01 Pin Definitions

Pin | Signal Connected to
No. [ Name |[V/O1 Function Gate Array PinLogic2
1 |SVP | |Vpdetection —_ —_
2 |ERROR O |Errorsignal — L
3 |BUSY O [Centronics data reception enabled — H
4 |ACK O |Centronics data reception complete —_— L
5 {ECUT O |Autocutter enable —_ H
6 |HTE | |Head temperature error — L
7 |INTO | {Centronics data interrupt 12 (INTO) —
8 |CUT1 O |Motor control terminal 1 for cutter — L
9 [CuUT2 O |Motor control terminal 2 for cutter —_ L
10 |HDC I |Head dot counter 98 (HDC) —_
11 [HLATCH | O |Head latch — L
12 |HVCCSW O |Head Vcc —_ H
13 |HVPSW O |Head Vp — H
14 |BFEED | |Backward feed — L
15 |MCOM1 O |Motor common — H
16 |FEED | |Feed — L
17 [SENCUT O |Cuttersensorinput —_— L
18 |MOTOR1 O |Motor @1 _— H
19 |MOTOR2 | O |Motor ®2 _ H
20 [MOTOR3 O | Motor @3 —_ H
21 |MOTOR4 | O jMotor ®4 — H
22 |OPE O |Out-of-paper error — H
23 |® O |d 94 (@) —_
24 |rRDY | %hlig ?gsggglf)d up to Vcc through a _ _
25 |HOLD | %I g Peesg%lf)d up to Vec through a _ _
26 |BYTE | %I lli?),t Peesg'lc‘cllf)d up to Vcc through a _ _
27 [CNVSS | {(Must be connected to GND.) —_— —
1 1 :Input O :Output
2 L:tow H :High




Table 4-7 PT502P01 Pin Definitions (Continued)

Pin | Signal Connected to
No.| Name |I/O? Function Gate Array Pin [Logic2
28 |RESET | | |Reset — L
29 | Xin — | Clock input (16 MHz2) — —
30 |Xout — | Clock output (16 MHz) — —
31 |E O [Enable clock 93 (E) L
32 [VSS — | Ground — —_
33 [P33 O |NC(Reserved) — —
34 |ALE O |ALE 92 (ALE) H
35 | P31 O |NC (Reserved) — —_
36 |RW O [RW 90 (R/W) —_
37 |DA7 I/0 | A23/D7 89 (DA7) H
38 |DAb /10 [A22/D6 88 (DAG) H
39 [DAS I/10 {A21/D5 87 (DA5) H
40 |DA4 I/0 | A20/D4 86 (DA4) H
41 |DA3 I/O |A19/D3 85 (DA3) H
42 |DA2 I/0 [A18/D2 84 (DA2) H
43 |DA1 /0 [A17/D1 83 (DA1) H
44 |DAO I/0 | A16/D0 82 (DAOD) H
45 [A15 O |NC(Reserved) —_ —_
46 |A14 O |A14 —_ H
47 {A13 O {A13 —_ H
48 |A12 O [A12 — H
49 A1 O |A11 —_ H
50 |A10 O |A10 —_ H
51 |A9 O |A9 — H
52 |A8 O |A8 —_ H
53 |A7 O |A7 — H
54 |A6 O |A6 —_ H
55 |A5 O (A5 — H
1 1 :lnput O :Output
2 L:low H :High
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Table 4-7 PT502P01 Pin Definitions (Continued)

Pin [ Signal Connected to
No.| Name |[I/O1 Function Gate Array Pin [Logic2
56 |A4 O |A4 — H
57 |A3 O [A3 — H
58 |A2 O |A2 81(A2) H
59 A1 O |A1 80 (A1) H
60 |AOQ O |AD 79 (A0) H
61 |HDATA O |Head data output 96 (SDAT) H
Optional DIP switch data input
gl A 42 el U
63 | HCLK o ngikonal DIP switch clock/head 97 (SCLK) f
64 |DPL O |Optional DIP switch data load — L
65 | TXDO O |RS-232C (Xon/Xoff) — H
66 |RXDO I |RS-232C (Datainput) — H
67 |SBSY O |RS-232C (Busy output) —_ H
68 | P80 O | NC(Reserved) - —
69 |Vcc — | Vce — —
70 |AVcc — | Vcc _— —_
71 | VREF — | (Must be connected to Vcc.) — —_
72 | AVSS — | Ground _ —_
73 |VSS — | Ground — —
74 [sen |1 [Prinidensity coptro - |-
75 |HS | |Head-up detection — L
76 |SVcc I |Reference voltage detection — —_
77 |PS | | Paperdetection —_ H
78 |SHVP | | Head Vp voltage — —
79 |SHR I | Head resistance measurement — —
80 |STH I |Head thermistor detection — —
1 | :Input O :Output
2 L:Low H :High § :Leading edge




Table 4-8 PT500GA1 Pin Definitions

Pin | Signal
No.| Name (/01 Characteristics Function Logic2
1 [RES1 I | TTL level input (with pull-up) [Head strobe disable L
2 |RESO | | TTL level input (with pull-up) [Head strobe disable L
3 |N.U — |INC — —
4 |[HDS7 | O |NC Reserved —
5 |[HDS6 | O [NC Reserved —
6 [HDS5 | O |CMOS output trobe qechanism head H
7 |HDS4 | O |CMOS output robe scchanism head H
8 [HDS3 | O |CMOS output Erobe gnechanism head H
9 |HDS2 | O |CMOS output robe echanism head H
10 [HDS1 | O | CMOS output hober mechanism head H
11 |HDSO | O |CMOS output robe saechianism head H
12 |{INTO O | CMOS output Centronics interrupt signal H
13 |BUSY | | TTL level input BUSY request signal L
14 |PBUSY | O |CMOS output BUSY signal H
15 |ID7 I | CMOS level Schmitt input Centronics data inputsignal | H
16 (V¢ — | Vee 5V —_
17 (ID6 I |CMOS level Schmitt input Centronics data inputsignal | H
18 |ID5 I {CMOS level Schmitt input Centronics data inputsignal | H
19 [ID4 I [CMOS level Schmitt input Centronics data inputsignal | H
20 |ID3 I {CMOS level Schmitt input Centronics data inputsignal | H
21 |ID2 I | CMOS level Schmitt input Centronics data inputsignal | H
22 |ID1 I [CMOS level Schmitt input Centronics data inputsignal | H
23 (IDO I [CMOS level Schmitt input Centronics data inputsignal | H
24 [STB | | |CMOS level Schmittinput | Gentronics strobe input e
T 1 :lnput O :Output
2 L:low H :High £ Leading edge




Table 4-8 PT500GA 1 Pin Definitions (Continued)

Pin | Signal
No.| Name |I/O1 Characteristics Function [Logic2
25 |DP37 | | TTL level input (with pull-up) |BUSY control select H
26 |DP36 I [TTL level input (with pull-up) [Parity enable/disable select H
27 |DP35 | | TTL level input (with pull-up) [Parity odd/even select H
28 |IN.U — |NC — —_
29 [DP34 | | TTL level input (with pull-up) |Stop bit select H
30 |[DP33 I | TTLlevel input (with pull-up) |Data length select H
31 |DP32 | | TTL level input (with pull-up) |Baud rate select H
32 |DP31 I | TTL level input (with pull-up) |Baud rate select H
33 |DP30 | | TTL level input (with pull-up) |Baud rate select H
34 |DP27 | | TTLievel input (with pull-up) |Data receive mode select H
35 [DP26 | | TTL level input (with pull-up) [Paper type select H
36 |DP25 I | TTL level input (with pull-up) |Character set select H
37 |DP24 I |TTL level input (with pull-up) [Interface mode select H
38 {DP23 | | TTL level input (with pull-up) [Interface mode select H
. . Dynamic division mode
39 (DP22 | | |TTLlevel input (with pull-up) | FYnamic diyis, countssiect H
40 |IGND | — [Ground —_ —_
. . Dynamic division mode
41 DP21 | | |TTLlevel input (with pull-up) { pYDaMmIC OIS count select H
; . Dynamic division mode
42 [DP20 | | | TTLlevel input (with pull-up) |8 OO oS dect | H
43 (DP17 | | TTL level input (with pull-up) |Print mode select H
44 (DP16 I | TTL level input (with pull-up) |Maximum print speed select | H
45 |IDP15 | | TTL level input (with pull-up) |Paper feed rate select H
46 [DP14 | | |TTLlevel input (with pull-up) |FTinter mechanismmodel | |,
47 |DP13 | | |TTLlevel input (with pull-up) | Printer mechanism model H
48 [DP12 | | |TTLlevel input (with pull-up) |Frinter mechanism model H
T | :Input O :Output
2 L:low H :High
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Table 4-8 PT500GA1 Pin Definitions (Continued)

4-10

Pin | Signal

No.| Name |/O1 Characteristics Function Logic2
49 [DP11 | I |TTLlevel input (with pull-up) [F7jnter mechanism model |
50 [DP10 | | |TTLlevel input (with pull-up) [Printer mechanism model |,
51 [XCS5 | O |NC Reserved —
52 [XCS4 | O |NC Reserved —
53 |IN.U — |NC — —
54 [XCS3 | O |NC Reserved —
55 [XCS2 | O |NC Reserved —
56 [XCST | O [NC Reserved —
57 [XCSO | O CMOS output External RAM enable L
58 |[KNJ7 I | NC (with internal puli-up) Reserved —_
59 |[KNJ6 I | NC (with internal pull-up) Reserved —_
60 |[KNJ5 | | NC (with internal pull-up) Reserved —_
61 [KNJ4 | | NC (with internal pull-up) Reserved —
62 |KNJ3 I | NC (with internal pull-up) Reserved —
63 [KNJ2 | |{NC (with internal pull-up) Reserved —_
64 |KNJ1 I [NC(with internal pull-up) Reserved —
65 {Vcc — | Vee 5v —
66 [KNJO I [NC (with internal pull-up) Reserved —_
67 [A23 O |NC Reserved —
68 |A22 O |NC Reserved —_
69 [A21 O [NC Reserved —_
70 |A20 O |NC Reserved —_
71 |A19 O |NC Reserved —
72 |A18 O |NC Reserved —
73 |A17 O [NC Reserved —_
74 |A16 O |NC Reserved —
75 [WR O |CMOS output Write enable L
1 | :input O :Output

2 L:Low H :High




Table 4-8 PT500GA1 Pin Definitions (Continued)

4-11

Pin | Signal
No.| Name |/O1 Characteristics Function Logic2
76 |RD O | CMOS output Read enable L
77 [DBEN [ O [NC Reserved —_
78 |[N.U — |NC — —
79 |AD | | TTLlevel input Address bus H
80 |A1 I {TTLlevel input Address bus H
81 |A2 | [TTLlevel input Address bus H
82 |DAO I/O | TTL level input CMOS output |Data bus H
83 |DA1 I/O | TTL level input CMOS output |Data bus H
84 |DA2 |I/O|TTLlevel input CMOS output |Data bus H
85 [DA3 I/O|TTL level input CMOS output |Data bus H
86 [DA4 |1/O|TTLlevel input CMOS output [Data bus H
87 |DA5 I/O | TTL level input CMOS output |Data bus H
88 |DA6 |I/O|TTL level input CMOS output |Data bus H
89 |DA7 I/O|TTL level input CMOS output |Data bus H
90 {R/W | |TTLlevel input Read/write input signal —
91 [GND |— |Ground —_ —
92 |ALE I | TTL level input ALE input signal H
93 E | | TTLlevel input Enable clock input signal L
94 | I | TTLlevel input (with pull-up) |Phase input signal @ _—
95 [MODE | I |TTLlevel input (with pull-up) |M¥tbepulledupwitha 1 _
96 |SDAT I | TTL level input (with pull-up) |Head data input signal H
97 |SCLK I | TTL level input (with pull-up) |Head clock input signal H
98 |HDC O |CMOS output Head data counter output H
99 [OPWR | O |NC Reserved —_
100{OPRD | O {NC Reserved —
I :Input O :Output
2 L:Low H :High




4.5 POWER CONNECTION

The PT502P01 CPU and PT500GA1 Gate Array power pins must be connected as
listed in Tables 4-9 and 4-10.

Table 4-9 PT502P01 Power Pin Connection

Pin No. Symbol Connected to
69 Vce Vce
70 Vee Vee
72 AVss GND
73 Vss GND

Table 4-10 PT500GA 1 Power Pin Connection

Pin No. Symbol Connected to
16 Vee Vcc
40 GND GND
65 Vce Vce
91 GND GND
NOTE

A 0.01 uF to 0.1 »F bypass capacitor must be connected across
the Vcc and GND pins of both the PT502P01 and PT500GA1.
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4.6 TREATMENT OF UNUSED PINS

The unused pins on the PT502P01 CPU and PT500GA1 Gate Array are listed below.
These pins should not be connected to anything.

PT502P01
Pins 33, 35, 45, and 68

PT500GA1

Pins 3, 4, 5, 28, 51, 52, 53, 54, 55, 56, 58, 59, 60, 61, 62, 63, 64, 66, 67, 68, 69,
70,71,72,73,74,77,78,99, and 100

4-13




4.7 RESET CIRCUIT

When the reset terminal (pin 28) is reset to high after being held low for longer
than 2 microseconds at 5 V + 5%, the PT502P01 CPU will return from the reset state
and then initiate a programmed start sequence. The reset circuit must be designed

so that the reset input voltage is 0.9 V or below at the point when the power
voltage exceeds 4.75 V, as shown in Figure 4-3.

In the PTS500GA1 Gate Array, when RES1 (pin 1) is set to low, gate array terminals
HDSO0 to HDS5 (pins 6 to 11) are forced to low and the thermal head is turned off.

An example of a reset circuit is shown in Figure 4-4.

Power on

POWER VOLTAGE

. 475V

RESET INPUT VOLTAGE
ov

<09V
oV :

Figure 4-3 Power-on Reset Condition

PT502P01
Vee ) a7kQ
l 1
28
2 psT 3 MWr RESET
520C 4.7
BF
PT500GA1
1
RES1

Recommended reset IC: PST520C (Mitsumi Electric Co., Ltd.)

Figure 4-4 Sample Reset Circuit
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4.8 OSCILLATOR CIRCUIT

The PT502P01 CPU is provided with an internal oscillator circuit that generates
necessary clocks. The internal clock ¢ is developed by dividing by two the frequency
of the clock input to the clock input terminal Xin (pin 29). The bus cycle operation is
based on the clock whose rate is obtained by further dividing by two the resulting

internal clock ¢. The internal oscillator circuit requires a ceramic or crystal resonator
as an external device.

Figure 4-5 shows an example of an internal oscillator configuration using a ceramic
resonator.

Figure 4-6 shows an example of an internal oscillator configuration that makes use
of an external clock signal.

PT502P01

Xin Xout
29 1MQ |30
—WW\—2¢
16 MHz

+——4

j;on j;on

Recommended ceramic resonator: CSA16.00MX040 (Murata MFG. Co., Ltd.)

Figure 4-5 External Ceramic Resonator Circuit

PT502P01
Xin Xout
29 30
OPEN

External clock input (16 MHz)

Figure 4-6 External Clock Input Circuit
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4.9 PAPER DETECTION

The PT502P01 uses the input signal from the photo-interrupter mounted in the
printer mechanism to check for paper.

The paper detector on the printer mechanism sets PS (pin 77 on the CPU) to low
when paper exists, and sets it to high when out of paper.

When the PS terminal goes to high, the PT502P01 stops print operation and puts
the printer in standby mode. At that time, the PT502P01 retains the print data.

When the feed terminal (pin 16) is set to low after paper is installed, the PT502P01
resumes printing from the beginning of the line where the printing was suspended.

A sample paper detection circuit is shown in Figure 4-7.

Vee
PT502P01
PRINTER MECHANISM
200 Q CNa
Vce 1
—O
30kQ 21 6
PS 77 J_ 3 0
470 pF
1; T

Figure 4-7 Sample Paper Detection Circuit
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4.10 HEAD-UP DETECTION CIRCUIT

The PT502P01 uses the inﬁut signal from the touch sensor mounted in the printer
mechanism to check whether the thermal head is up or down.

The head-up detector is open when the head is in the down position and closed
when the head is in the up position.

When the thermal head is in the up position, the HS terminal (pin 75) on the CPU
becomes low. At thattime, the PT502P01 stops print operation and puts the printer
in standby mode. While in standby mode, the PT502P01 retains the print data.
When the head returns to the down position, the PT502P01 resumes printing about
one second later from the beginning of the line where printing was suspended.

A sample head-up detection circuit is shown in Figure 4-8.

PT502P01
Vce
PRINTER MECHANISM
CN5
s 4.7 kQ :
HS O

470 pF

1 2
T L=

Figure 4-8 Sample Head-up Detection Circuit
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4.11 MOTOR CONTROL CIRCUIT

It is recommended that two power supplies be used with the PT502P01 to control
the motor. By detecting Vp voltage variation and automatically controlling the
applied Vp pulse width of the motor, the influence of voltage variation can be
minimized and motor heat can be reduced.

When the print speed is set to high, acceleration control is automatically executed
to prevent the print pitch from being too small at motor start up.

See Figures 4-9 and 4-11 for examples of motor control circuits, Figure 4-10 for the

motor start/stop timing, and Figure 4-12 for the motor startup timing (under
acceleration control).

(1) Dual-source drive mode

Ve
47 kQ
2581098
PT502P01
8.2 kO
mcom |2 AM—s @) 25C945
Vee
A Vee 10D1
} 1 ; 8.2k( PRINTER MECHANISM
L | uat3007 \t ki 1CN3MCO 1
o{pr RD33EB 0 M
3; o T—§.-o MCOM2
MOTOR1 19| &1
MOTOR2 |19 g [ 510| b2
MOTOR3 20— ; 6o #3
MOTORA 1 4 ©] ¢a
3
T m

Determine the type of transistors, diodes, and resistors according to the resistance of the motor
winding resistance used in the printer mechanism.

The following are recommended: HA13007 (Hitachi, Ltd.) as the motor driver IC, 25B1098 (NEC

Corp.) and 25C945 (NEC Corp.) as the transistors, 10D1 (Nihon Inter Electronics Corp.) as the
diode, and RD33EB (NEC Corp.) as the zener diode.

Figure 4-9 Sample Motor Control Circuit (Dual-source Drive Mode)
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1

2

$3

b4

] _
i |

PRINT STEP

-l .
> o}

Figure 4-10 Motor Start/Stop Timing (24-V, 8 dot/mm Mechanism at Low Print

Speed)
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(2) Single-source drive mode

The dual-source control block of the dual-source drive circuit may be omitted if all
the following conditions are satisfied:

® maximum print speed is set to "High",
® the print mode is set to "Fixed division", and

® the CdPU is to receive print data at a sufficiently higher speed than the print
speed.

In this case, however, the motor may generate more heat than usual, resulting in
reduced motor torque.

PT502P01
15
MCOM ~— OPEN
AVee
1 ?, Vp PRINTER MECHANISM
L HA13007 | T 1‘“2 com
0.1 RD33EB 4 o} MCOM
a"_' 8 L2lo| Mcomz
MOTOR1 H : ; 1
MoToR2 19 10 o| $2
MOTOR3 {20 : <r°| 3
MOTOR4 y Ho| aa
43 !
T T

The recommended motor driver IC is HA13007 (Hitachi, Ltd.) and the recommended zener diode is
RD33EB (NEC Corp.).

Figure 4-11 Sample Motor Control Circuit (Single-source Drive Mode)
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(3) Motor acceleration control

Only when the print speed is set to high does the PT502P01/PT500GA1 accelerate
the print speed when the motor is started. By this, the PT502P01/PT500GA1
maintains constant print quality from the time the motor is started and prevents
print pitch from being too small.

Figure 4-12 shows the acceleration control timing at the time the motor is started
for both a 24-V, 8 dot/mm mechanism and a 12-V mechanism.

When driving a 24-V, 8 dot/mm mechanism at 400 pps:

o1 |
8 |
0 |

b4

125 500 | 418 | 3.67 | 3.30 |3.03i282i265/25;25: (ms)
START STEP

When driving a 12-V mechanism at 200 pps:

o2 _ : | : | :
3 _: ' |
¢4 : -
5.0 10.0 7.0 5.78 5.0 (ms)
STfARTSTEP

For both the 24-V, 8 dot/mm and 12-V mechanisms, the phase which was executed in the pause step
is output again in the start step.

Figure 4-12 Motor Start Timing (Under Acceleration Control)
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4.12 AUTOLOADING
What is autoloading?

The autoloading function utilizes the printer's paper detection sensor and paper
feed motor to automatically load paper. When the paper is inserted into the paper

inlet, the paper feed motor automatically starts and feeds the paper out from the
thermal head.

The PT502P01 CPU has the autoloading function so the usual procedures for
inserting the paper as described below are not required.

1. Raise the thermal head to the up position using head up lever.
2. Insertthe paperinto the paperinlet.
3. Lowerthe thermal head to the down position.

The design for the outer case, frame, etc., are simplified since the head-up lever is
not required.

The procedures for using the autoloading function are given below.

1. Make sure the PE siﬁnal (Pin 22 on the CPU) is high.

If paper is on the thermal head, the PE signal will be low. Remove the paper.
The PE signal will go to high.

2. With the thermal head in the down position, insert the paper into the paper
inlet until the PE signal goes to low.

The paper will be loaded automatically.
If the thermal head is in the up position, autoloading will not function.

3. After autoloading has been completed, change the feed input terminal (Pin 16
on the CPU) to low to put the printer in print ready status.




4.13 HEAD CONTROL CIRCUIT

(1) Resistance measurement circuit

The PT502P01 has a function for measuring the resistance of the thermal head.
Based on the measurement, the PT502P01 determines how much energy to apply

and detects problems. To use this function, the resistance measurement circuit is
necessary.

(2) Vpinterrupt circuit

This circuit interrupts Vp to prevent electrolytic corrosion of the thermal head and
to enable the detection of the resistance mentioned above.

Electrol?/tic corrosion may significantly shorten the life of the thermal head.
Thermal paper ordinarily contains electrolytic material to prevent sheets from
sticking to each other due to static electricity. If there is too much of this electrolytic

material, high temperatures and humidity cause the material to ionize, resulting in
electrolytic corrosion of the thermal head.

A sample resistance measurement circuit and Vp interrupt circuit are shown in
Figure 4-13. These circuits operate in the following manner:

e Interrupts Vp at TR1. It is still necessary to apply Vp to the fifth terminal of
the printer mechanism head connector.

e Turns on TR2 to apply Vcc to the heat elements and measure the resistance.
The head resistance is measured only once at initialization.

e When measurement ends, TR2 goes off and initialization is performed.
When initialization is completed, the PT502P01 prepares for data input
(standby mode). While in standby mode, Vp remains interrupted.

e When data is input and the printing conditions have been met, TR1 is turned
on to start printing.

e If the PT502P01 receives no data for five seconds after printing has ended,
the PT502P01 interrupts V, and enters standby mode.




NOTE

The Vp interrupt circuit may be omitted. However, doing so
makes it more likely that electrolytic corrosion will occur. In
addition, the PT502P01 CPU will also be unable to measure
head resistance. In this case, the head resistance terminal (pin
79 on the CPU) must be connected to GND. Pins 12 and 13 on
the CPU may be left open.

Since the PT502P01 CPU regards head resistance as the standard
resistance for the printer mechanism, it is necessary to adjust
the drive energy adjustment terminals according to the normal
head resistance for the printer mechanism to be used (refer to

the Technical Reference manual for the appropriate printer
mechanism model).

PT502P01
HVPSW
HVCCSW oA
10 kQ %
715Q ¢ 1%
79 PRINTER
SHR My .]_4*___‘ MECHANISM
620 Q 15954 CN2
;];100 pF 157 ver
3
VP’
X104 el
Vp 23 VP
3% VP
=T°| v
[©] vp

Recommended transistor: TR1: 25C3615 (NEC Corp.)

TR2: 25C945 (NEC Corp.)
Recommended relay: MR301-5 (NEC Corp.)

TR1 forms an emitter follower. Place a pull-down resistor on the HVCCSW side.

Figure 4-13 Resistance Measuring and Vp Interrupt Circuits



(3) Head temperature measurement circuit

The PT502P01 and PT500GA1 measure the temperature of the thermal head by
using the head temperature detection circuit. The PT502P01 determines the level of
energy to be applied to the head according to the input signal from the thermistor
mounted on the printer mechanism. The PT502P01 prevents the thermal head from

deteriorating or being damaged due to high temperature.

Although the temperature of the head is monitored by the CPU, the hardware also
can stop thermal head output by sending a strobe si
as in the case when the CPU loses operational contro

Figure 4-14 shows a sample circuit that detects the temperature of the thermal

head.

Vec Vee
PT502P01 ‘
L 8., 22kQ
|l a7KQE
HTE 393
3 3.0kQ PRINTER
MECHANISM
Vee
80 6.8kQ CN1
STH 15310 v
RESO |2
PT500GA1

Recommended IC: pPC393C (NEC Corp.)

Figure 4-14 Sample Head Temperature Detection Circuit

?nal from the comparator, such



(4) Connecting to the thermal head

The PT502P01 CPU and PT500GA 1 gate array require that the head latch, head data,
and head clock lines, which require high-speed operation, be connected to the CPU
and gate array through a bus buffer. Figure 4-15 shows an example of a buffer
between the PT502P01/PT500GA 1 and the thermal head.

PRINTER
PT502P01 v :::HAMSM
ALATCH L1 T ]
HDATA |81 O | Ve
ok F88—— BUS BUFFER Vec 18
(74HC125) }__—"0 Vee
Zotw <
PT500GA1 9% '\t:{}o ~To | LATCH(LA)
SDAT 97 : I\W 19 DATAIN (D1)
SCLK o] - o | cLock (cp)
7&7
HDS5 6 iiiiereeiiiiieenenes 9 ol pste
Hpsa | L 101 5| osts
Hps3 |2 o1l osta
HDs2 | 121 5| pst3
HDS1 10 13 o | DST2
Hoso |11 141 5| psme
21 o|6ND
: O | GND
> GND
o | GND
241 5| GND
26| - lano
kzid
17l 0|NC
20 | © | DATAOUT (NCQ)

Vp and V¢ are connected to the same ground.

Figure 4-15 Sample Head Connection Diagram
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4.14 VOLTAGE MEASUREMENT CIRCUIT

The PT502P01 has the capability to measure Vp and reference voltages. This
capability determines the energy to be applied to the thermal head and to check for
various errors. The PT502P01 will not function normally unless a voltage
measurement circuit such as the one shown below is implemented. Be sure to
implement the Vp and head Vp measurement circuits.

Figures 4-16 through 4-19 show examples of voltage measurement circuits.

Vp
PT502P01
1 56.2kQ 1%

SVP —o

T
J;‘WOPF %wkn +1%

Figure 4-16 Sample Vp Voltage Measurement Circuit

PT502P01 Vec

76 2
svce _-L PC1060C |

0.1 pF 3 0.1 nF
) T T

Recommended IC: pPC1060C (NEC Corp.)

A reference voltage of 2.5 V is generated. This voltage serves as the reference for
measuring the SVP and SHVP levels. The V¢ sensing circuit may be omitted if V¢ is

guaranteed to be 5V 1%. In such a case, the PT502P01 CPU assumes a Vcc 0f 5.0 V when
the SVCC pin is connected to GND.

Figure 4-17 Sample Reference Voltage Sensing Circuit
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Vp

PT502P01 Vp INTERRUPT

78 562k t1%] CIRCUIT
SHVP ——\W PRINTER
% 10kQ +1%

MECHANISM
CN2

21
23

25 vp'

0000
<
v.

Figure 4-18 Sample Head Vp Voltage Measurement Circuit

PT502P01
Vp
78
SHVP 56.2kQ *1%
svp [

3;470 pF = 10kQ 1%

SHVP and SVP may share the same circuit when the Vp interrupt circuit is
omitted.

Figure 4-19 Sample Head Vp Voltage Measuring Circuit
(When the Vp Interrupt Circuit is Omitted)



415 ADJUSTMENT OF APPLIED ENERGY

The PT502P01 automatically adjusts the energy applied to the thermal head
according to the temperature of the thermal head and the voltage. In addition, it is
provided with a terminal that is used to compensate for the change in energy
applied to the thermal head due to a difference in the quality of paper used.

The rate at which energy is applied can be adjusted between -15% and +35% and
is set in advance in accordance with the printer mechanism. (See the Technical
Reference manual for each printer mechanism.)

NOTE

At the rated energy setting, the adjustment rate is set to 0% of
the rated energy if SEN (CPU pin 74) is connected to GND.

PT502P01

PT502P01 Vee
74
SEN
10kQ
74
SEN +
;]; 470 pF % 10kQ

FIXED AT £0%

Figure 4-20 Sample Head Energy Adjustment Circuit
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The adjustment rates for the energy applied by the sample circuits in Figure 4-20 are
shown in Table 4-11.

Table 4-11 Head Energy Adjustment Rates Controlled
by the SEN Terminal Voltage

SEN Terminal Voltage Adjustment Amount (%)
0t00.3Vce 0
0.3t00.5Vcc Must not be used.
0.5Vcc -15
0.65 Vce 0
1.0Vcc +35
NOTE

The adjustment rate for the range 0.5 to 1.0 V¢c is calculated
using the followment equation:

Adjustment rate (%) = (SEN/Vcc) x 100 -65
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4.16 PARALLEL INPUT/OUTPUT CONTROL

The PT502P01 CPU and PT500GA1 Gate Array receive parallel data using an 8-bit
parallel handshake method. Figure 4-21 shows the parallel data input/output
timing chart for the PT502P01/PT500GA 1, Figure 4-22 shows a sample input/output
control circuit, and Figure 4-23 shows the data input/output timing when used with
the sample input/output control circuit. Table 4-12 lists the signals used in the

sample control circuit and their functions.

1DO-ID7

(GAPINS 15,17-23) _X ?(
: T3 T

STB - ——

(GAPIN2g) TV : T2

PBUSY e

(GAPIN 14) :

(CPU PIN 4) :T5 376

MIN MAX | UNIT

T 40.0 - ns
T2 40.0 - ns
T3 40.0 - ns
T4 - 40.0 ns
TS5 27 | 28|
T6 26 | 27| =

Figure 4-21 Data Input/Output Timing (Monitored at CPU and Gate Array

Terminals)
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STROBE
DATA1
DATA 2
DATA 3
DATA 4
DATAS
DATA 6
DATA 7
DATA 8

ACKNLG
BUSY
_PE

ERR
GND

Vv
Vee A LC€
22k ]ATKQ
§444% SS3ssssss
§==é:>=> T33393997 1009
CN6 A PT500GA1
o—1 ‘v‘v‘v# STB
o 2 M ;23 DO
o3 M\ ;22 ID1
o__A J'I'A' ; 21 |D2
O 5 lvA'A' 20 |D3
o8 AN ;19 ID4
O 7 A'A'l' ’18_ |Ds
O—'"g ‘v‘[‘v ::; ID6
o RS BN W D7
o 10 :I ..........
o—Uu f < _14|PBUSY
o2 P
32 : "
° TP BUSY_INTO
16,19-30,33J7 13 1
3 7
a BUSY INTO
22 ACK
2 OPE
ERROR
PT502P01

A 1000 resistor must be inserted to prevent gate array latch-up.

When parallel input/output will not be used, gate array pi@ and ID0 through ID7 must
be connected to GND. The gate array PBUSY and the CPU ACK, PE, and ERROR pins must be
left open. The CPU BUSY and INTO pins must remain connected to the gate array BUSY and

INTO pins.

Figure 4-22 Sample Parallel Input/Output Control Circuit

4-32



DATA1-DATAS X X

(CN6)

. T n
!
T T2
STROBE =T
(CN6) T
e
P T4
BUSY
(CN6) : '
:T5 :T6 :
ACKNLG : r——
(CNe6)

MIN | TYP. | UNIT

T 0.5 - us
T2 0.5 - MS
T3 0.5 - uS
T4 - 1.2 US

5 | 27 | 275 s
T6 | 26 | 2.65| s

Figure 4-23 Data Input/Output Timing for the Sample Circuit
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Table 4-12 Sample Parallel Input/Output Control Circuit Signal Description

Signal Name |CN6 Pin No.| 1/0 Description
_ Strobe signal used to read parallel data. Data is
STB 1 | {read in on the high-to-low transition of this
signal.
DATA 1 2 |
DATA 2 3 I
DATA 3 4 I
DATA 4 5 | |Carries parallel data.
High = logic 1
DATAS 6 I |Low = logic0
DATA 6 7 I
DATA 7 8 |
DATA 8 9 I
VI Low on this line indicates that parallel data has
ACKNLG 10 0 been received.
Low on this line indicates that the gate array is
BUSY L 0 ready to receive data.
‘ High on this line indicates that paper has been
PE 12 o used up.
"ERR 39 o |Low on this line indicates that an error has
' occurred in the printer mechanism.




4.17 SERIAL INPUT/OUTPUT CONTROL

The input and output of serial data is performed using asynchronous serial
communication. The PT502P01 sends and receives serial data at the TTL level.
Figure 4-24 shows the serial input/output timing for the PT502P01 and PT500GA1,
Figure 4-25 shows a sample serial input/output control circuit, and Table 4-13
summarizes the signals used in the sample circuit and their functions.

~—d
SBSY '
START STOP
RXDO o o oft 1o of 1 [T
T2
TXDO i L 1o of1]o 0 0
* ) .

when the buffer becomes full after
. 31y has been transmitted with two
T1: 40 ps typical stop bits and no parity bit

T2: Typical 1-bit transmission time (1/baud rate)

Figure 4-24 Data Input/Output Timing (Monitored at CPU Terminals)

CN7
—15 14 1 67
SBUSY SBSY
RxD | o2 9 56 | rRxpo
™D | 43 7 10 65 ) TXDO
ole Vce | DS1228 |1
o120 ] 2 Fi 1+22 ‘ PT502P01
GND | o 1 11+| 2 3 l L
GND | o2 y 4—_|_
— cc +
7 16 22 pF
5 T
0.1 pF }15 6

Recommended IC: DS1228 (Dallas Semiconductor Corp.)

When serial input/output will not be used, pull the CPU‘s RXDO pin with a 10 k-ohm resistor. The
CPU'’s SBSY and TXDO pins may be left open.

Figure 4-25 Sample Serial Input/Output Control Circuit




Table 4-13 Sample Serial Input/Output Control Circuit Signal Description

ls\l'g:‘ael CP':I":'" /0 Description
Receives serial data from the computer according
RXDO 66 | }to the externally defined transmission conditions
(baud rate, character length, etc.).
Indicates whether or not the CPU is ready to receive
SBSY 67 o serial data. The CPU sets this pin to low when it is
ready to receive data. This pin is always low when
the Xon/Xoff control is selected.
Carries Xon/Xoff data when Xon/Xoff control is
TXDO! 65 O |selected. This pin is always high when the BUSY
control is selected.

The computer must control the transmission of serial data so that, once it receives an Xoff
(13y) code, it refrains from sending output data until it receives an Xon (11y) code. The
conditions for sending Xon and Xoff data are identical to those which are defined using
the function pins (see Section 4.18).

NOTE

The baud rates may have an error of approximately 0.2% as
shown in Table 4-14 but this should cause no significant
problems.

Table 4-14 Actual Baud Rates in bps (at 16 MHz Clock Rate)

Set Value | Actual Value

150 150.24

300 300.48

600 600.96
1200 1201.82
2400 2403.85
4800 4807.69
9600 9615.38
19200 19230.80
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4.18 FUNCTION PINS

The function pins are used to select the PT502P01/PT500GA1 function options. The
options include those which are used to define the mechanism modes, software
modes, and serial input/output conditions. The function pins are pulled up in the
gate array chip and connect directly when connecting them to DIP switches .

(1) Setting mechanism parameters

The functions of the pins for defining the mechanism modes are listed in Table 4-15.

Table 4-15 Mechanism Mode Function Pin Setting

Signal GA Pin

Name No. High Low Function1

DP10 50 Selects printer

DP11 49 mechanism model

DP12 48 See Table 4-16. (®).

DP13 47

DP14 46

DP15 45 High speed Lowspeed [Selects paper feed
rate (®§.

DP16 44 High speed Lowspeed }Selects maximum
print speed (®).

DP17 43 Dynamic Fixed division |Selects print mode

division (@).

1 Thecircled numbers correspond to the descriptions below.

@ Printer mechanism model

Five terminals are used to select the printer mechanism model. They can specify a
maximum of 31 models of printer mechanism. Presently, however, only six printer
models are supported as shown in Table 4-16. The PT502P01 generates an error
signal and stops processing when a printer model other than those listed in Table

-16 is selected. In such a case, the PT502P01 will not return to its normal state until
a valid model is selected and a hardware reset is performed.

4-37




Table 4-16 Pin Settings for Indicating Printer Mechanism

DP14 | DP13 | DP12 | DP11 | DP10 Model

Low | Low | Low | Low | Low LTP5442

Low | Low | Low | Low | High LTP5347

Low | Low | Low | High | Low LTP5246

Low | Low | Low | High | High LTP5446

Low | Low | High | Low | Low LTP5242

Low | Low | High { Low | High LTP5437

High | High | High | High | High | Optional DIP switch input

Other settings Not available

The optional DIP switch input is used to serially transfer the DIP switch settings to
the CPU (through pins 62, 63, and 64) when a DIP switch cannot be mounted on

the board.

In the sample circuit shown in Figure 4-26, the DIP switch settings are read
sequentially starting at DIP SW1-1. When this circuit is used, other function pins

may be left open.
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Vee
A

Vee -
PT502P01 Mo F10k2x 24
v
oL |—5%4 1isn  “a :; Z 1
op |52 2 {qn B = Z 2
Hek 83 2 lsak ¢ - j 3
D 4 pipswi
HCles | 3 A 5
) 6
8 leno 6|5 /4 7
[1s CKi T 8
b
T0[ Ve
9 ?16
QH Vce
1 lsn Al 4 1
B :; ; 2
2
>CK € 3
PT500GA1 14/ _
HC165 D 3 ) 4 pipsw2
E 5
OPEN—32 ] pp1g F : v4 6
oPeN—22{ pp1q Bl s £ 7
oPeN—238 ] ppq2 34 cxi H Z 8
oPEN—3L{ pp13 1
OPEN—36—{ pp1a 100 v .
9 M
QH V,
Ly :; Z 1
B | 4 2
2 lsak ¢ 12 j 3
D a
HC165 E 3 P s DIP SW3
F -4 6
GND 2 J 7
151 exi Hi—& L 8
sl

CPU pin 62 must be pulled up with a 10 kQ resistor if this circuit is not used.
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Figure 4-26 Sample Optional DIP Switch Input Circuit




@ Paper feed rate

The paper feed rate parameter determines the speed at which paper is fed while
not printing. Paper feed rate differs depending on the mechanism model, as

follows:

Model High speed Low speed
LTP5242 50.0 mm/sec  25.0 mm/sec
LTP5246 25.0mm/sec  12.5 mm/sec
LTP5347 50.0 mm/sec  25.0 mm/sec
LTP5437 50.0 mm/sec  25.0 mm/sec
LTP5442 50.0 mm/sec  25.0 mm/sec
LTP5446 25.0mm/sec  12.5 mm/sec

@ Maximum print speed

The maximum print speed parameter determines the speed at which paper is fed
printing speed varies depending on the print data,
ce mode (selected through function pins DP23 and
plex, or if the data input rate is lower than the print
speed, the maximum print speed selected cannot be attained. Moreover, in a

while printing. However, actual
data input rate, and the interfa

DP24). If the print data is com

print job, the actual print speed will not exceed the selected maxi
The maximum print speed differs depending on the mechanism m

Model High speed Low speed
LTP5242 50.0 mm/sec  25.0 mm/sec
LTP5246 25.0mm/sec  12.5 mm/sec
LTP5347 50.0 mm/sec  25.0 mm/sec
LTP5437 50.0 mm/sec  25.0 mm/sec
LTP5442 50.0 mm/sec  25.0 mm/sec
LTP5446 25.0mm/sec  12.5 mm/sec

@ Print mode

mum print speed.
odel, as follows:

The print mode parameter selects the print head drive method. The PT502P01
supports the dynamic and fixed division methods as print modes (see Section 3.1).




(2) Setting software parameters

The function pins for defining the software modes are listed in Table 4-17.

Table 4-17 Software Mode Function Pin Settings

Signal GA Pin No. High Low Function

DP20 42 Specifies the maximum

DP21 41 See Table 4-18. number of activated dots for

DP22 39 dynamic division (D).

DP23 38 Selects the interface mode

DP25 36 Kana IBM Selects the character set (®).
compatible

DP26 35 Two-ply Normal |Selects the paper type (@).

DP27 34 Parallel Serial Selects the data receive

mode (®).

1

The encircled numbers correspond to the descriptions below.

® Maximum number of activated dots for dynamic division

When dynamic division is used
Jin units of 64 dots.
specified maximum number of dots is sm
ghysical block of the
lock is automatically

specifie

In mode 0, the s
Section 3.1.

When fixed division is used, DP20
power supply, see Section 4.21.

In mode 1

taken to be the maximum
number of dots in the largest physical block, see

number of activated
Table 3-2.

. the maximum number of activated dots can be
(specified through DP23 and DP24), if the
aller than the number of dots in the |
mechanism used, the number of dots in the Iaré;est physical

argest

ots. For the

pecified maximum number of dots is always valid as described in

to DP22 are disabled. For the capacity of the




Table 4-18

Pin Settings for the Maximum

Number of Dots
DP22 | DP21 | DP20 | Maximum Number of Dots!
Low | Low | Low 64
Low | Low | High 128
Low | High | Low 192
Low | High | High 256
High | Low | Low 320
High | Low | High 384
High | High | Low 448
High | High | High 512

1 The encircled numbers correspond to the descriptions below.

@ Interface mode

The user can select interface modes 0 through 3 as the interface mode. Presently,

the PT502P01 supports only interface modes 0 and 1.

In interface mode 0, the PT502P01 provides many
PT502P01 must do complex operations and thus reduces the printing speed in some
situations. A reduced printing speed occurs especially when printing many

characters on a line using many print functions.

Interface mode 1 provides less print functions than interface mode 0 but allows

printing at a higher speed.

Table 4-19 Pin Settings for Interface

Mode Selection

Interface Mode

0

1

Must not be used.

DP24 | DP23
Low | Low
Low | High
High | Low
High | High

Must not be used.

rint functions. This means the



@ Characterset

The PT502P01 has two standard character sets: the IBM-compatible character set
and the Japanese kana character set.

When the power is turned on or when the system is reset through a command or
switch operation, the character set that is specified by DP26 is selected. This

selection is also changed through the function code sequence ESC +t+n (see
Section 9.5).

@ Paper type

DP26 informs the printer whether two-ply thermal paper or normal thermal paper
is to be used (see Section 3.4) .

When the power is turned on or when the system is reset through a command or
switch operation, the thermal paper that is specified by this pin is selected. This

selection can be changed through the function code sequence ESC+!+n (see
Section 9.5).

When using fixed division, this pin is invalid, and normal thermal paper is always
selected.

® Data receive mode

Data receive mode specifies whether the PT502P01/PT500GA1 is to receive data in
parallel or serial mode. DP30 through DP37 of the gate array are used to establish

the serial transmission parameters. The parameters are ignored when the parallel
data receive mode is selected.




(3) Setting serial transmission parameters

The function pins for defining the serial transmission conditions are listed in Table
4-20.

Table 4-20 Function Pins for Setting Serial Transmission Parameters

Signal | GA Pin No. High Low Function1

DP30 33 Selects baud rate (D).

DP31 32 See Table 4-21.

DP32 31

DP33 30 8 bits 7 bits | Selects character length (@).

DP34 29 2 bits 1 bit Selects stop bit length (®).

DP35 27 Even Odd Selects even/odd parity (@).

DP36 26 Enabled Disabled ?(g@l?cts parity enable/disable

DP37 25 BUSY Xon/Xoff |Selects BUSY or Xon/Xoff
control (®).

1 The encircled numbers correspond to the descriptions below.

@ Baud rate

The baud rate is selected by terminals DP30 to DP32 as summarized in Table 4-21.




Table 4-21 Baud Rate Settings

DP32 | DP31 | DP30 Baud Rate (bps)
Low | Low | Low 150

Low | Low | High 300

Low | High | Low 600

Low | High | High 1200
High | Low | Low 2400

High | Low | High 4800
High | High | Low 9600
High | High | High 19200

@ Characterlength

Character length is selected through function pin DP33. Note that the
PT502P01/PT500GA 1 cannot normally print bit image data or character data which
requires eight bits when a length of seven bits has been selected.

@ Stop bit length

Stop bit length is selected through function pin DP34.

@ Parity checking mode

Parity checking mode is selected through function pins DP35 and DP36. Pin DP36

enables or disables the parity bit. When enabled, it is necessary to select either odd
or even parity using pin DP35.

® Busy control

Function pin DP37 selects either the busy code or the Xon/Xoff code combination to
control serial data transmission.




4.19 SWITCH CIRCUIT

The PT502P01 CPU is provided with pins to control the paper feed direction. By
connecting switches to these pins, it is possible to control the paper feed direction
externally. A sample external circuit for controlling the paper feed direction is
shown in Figure 4-27.

PT502P01
AVcc
BACKWARD 2 Sarke 1000
FEED SWITCH o My BFEED
100 Q 16
FEED SWITCH $—0" © MWy FEED

Figure 4-27 Sample Switch Circuit




4.20 AUTOCUTTER UNIT

The ACU5000 series autocutter unit is a guillotine-type paper cutter that can be
mounted to an SI LTP5000 series thermal printer. The autocutter unit can cut paper
fully or partially (leaving the paper connected at one pointin the center).

The PT502P01 CPU can switch the autocutter between full cut and partial cut using
function codes ESC +i and ESC + m.

Refer to the ACU5000 Series Autocutter Unit Technical Reference, Document
Number 39019-2277.

4.20.1 Connecting to the Autocutter Unit

Figure 4-28 shows a sample connection to the ACU5000 series autocutter unit.

CAUTION

Even when the PT502P01 CPU is not connected to the
ACUS5000 series autocutter unit, use a 4.7 kQ pull-up resistor
on pin 17 of the CPU.

PT502P01

-
=z
o1
-
AN

NS 47K 100
S E AV SENCUT
. N 1c3 s
CUTTER 183953
/ ,_ Nasaamant T 8. in
O <1 08 V1 “"H;,
=) g U 2 8
VP <—s—— VO (A |S —— CUT 1
zz" s 21 cute
5 = - (o4
100 3 Slanp e y—— [CUT
7T ] &

Recommended IC: MB3853 (FUJITSU)

Figure 4-28 Sample Connection to the Autocutter Unit
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4.20.2 Initializing the Autocutter Unit

The autocutter unit will be initialized when the power is on, or when the hardware
or the software is reset.

When the autocutter unit is initialized, the motor (movable edge) will rotate and
the movable edge will return to home position automatically.

CAUTION

The PT502P01 CPU will not detect an error where the motor
(movable edge) is locked during initialization of the
autocutter unit.

When the motor (movable edge) is locked because of an

external factor (paper jam etc.), cancel the lock by performing
the following procedure.

Canceling Motor (movable edge) Lock

1

Make sure the motor has stopped and the movable edge is in the home position.
If the movable edge is locked, the PT502P01 automatically rotates the motor in
the reverse direction (the normal direction is the direction during cutting) and
returns the movable edge to the home position.

Remove the source of the probiem (paper jam, etc.) then set the feed switch
input terminal (pin 16 on the CPU) to “Low”.

If the movable edge has not returned to the home position, make sure the
motor has stoppec? then insert a Phillips screwdriver into the hole shown in
Figure 4-29, and turn the cross recess in the tip of the worm gear of the motor
Sﬁindle until the movable edge can not be seen in the paper outlet, then remove
the source of the problem.




4.20.3 Timing Chart for Controlling the Autocutter Unit

Figure 4-30 shows the timing chart for connecting the autocutter unit to the
PT502P01 CPU.

Full-cut Pi@: ® ® ® ® @:®
EcuTt —1 -
CUTH — —
cuTt21 e
SENCUT2
CN5 1PIN3 =i —
CN5 2PIN3——] —
' CPU output signal @ Standby mode (driving motor OFF)
2 CPU inputsignal @ Standby mode (driving motor ON)
3 Output signal to autocutter unit @ Start to move the movable edge
@ Cut the paper

® End of the cutting (home position detection)
®© Stop the driving motor

@ Standby mode (driving motor ON)

® Standby mode (driving motor OFF)

Figure 4-30 Timing Chart for Controlling the Autocutter Unit
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Partial-cut DO B

ECUT! —d
CUT1" '

@ ®: ® @i®

CUTZ! s

SENCUT2

CN5 1PIN3 ——

CN5 2PIN3 e

1 CPU output signal
2 CPU inputsignal
3 OQutputsignal to autocutter unit

@ Standby mode (driving motor OFF)

@ Standby mode (driving motor ON)

@ Start to move the movable edge

@ Cut the paper

® End of the cutting (home position detection)
® Stop the driving motor

@ standby mode (driving motor ON)

® standby mode (driving motor OFF)

Figure 4-30 Timing Chart for Controlling the Autocutter Unit (Continued)




4.21 SELECTING THE POWER SUPPLY

Determine the power su

to Section 4.3.

pply for driving the PT502P01 and PT500GA1 by referring

The power supply for driving the printer mechanism (Vp) must satisfy the conditions

given below.

Vcce (for circuit; 5V)

5.00x0.25V 1.0 Amax

Vp (for thermal head and motor)

® When the LTP5242, LTP5347, LTP5437, or LTP5442 is driven with fixed

division:
240Vii0Vv
Model
LTP5242

LTP5347

LTP5437

LTP5442

High speed drive Low speed drive

7.5 A max 5.7 A max
(2 blocks, 256dots) (3 blocks, 192 dots)

11.4 A max 4.5 A max
(2 blocks, 352 dots) (5 blocks, 128 dots)

13.9 A max 5.2 A max
(2 blocks, 384 dots) (5 blocks, 128 dots)

12.1 A max 7.6 A max
(2 blocks, 416 dots) (4 blocks, 256 dots)

The number of blocks divided and the maximum number
of activated dots are indicated in parentheses.

® When the LTP5246 or LTP5446 is driven with fixed division:

120V10V
Model
LTP5246

LTP5446

High speed drive Low speed drive

8.3 A max 6.4 A max
(2 blocks, 256 dots) (3 blocks, 192 dots)

12.3 A max 9.1 A max
(2 blocks, 416 dots) (3 blocks, 288 dots)

The number of blocks divided and the maximum number
of activated dots are indicated in parentheses.



® For dynamicdivision, use the maximum number of activated dots described

in Section 3.1 and the settings listed in Tables 4-22 and 4-23, and calculate
as follows:

Power

Supply
Curren

(Maximum motor

— (Maximum number_ (Maximum current !
current in Table 4-23)

t ofactivated dots) X perdotin Table 4-22)*

Table 4-22 Maximum Current per Dot

LTP5242 LTP5246 LTP5347 LTP5437 LTP5442 LTP5446
28.1mA 31.8 mA 32.5mA 37.3mA 28.1 mA 31.5mA
Table 4-23 Maximum Motor Current
LTP5242 LTP5246 LTP5347 LTP5437 LTP5442 LTP5446
278 mA 445 mA 371 mA 412 mA 412 mA 578 mA
[Example]
When driving an LTP5347 using dynamic division in mode 0 with 64 dots

specified as the maximum number of activated dots:
64 dots x 32.5mA + 371 mA = 245A

As calculated above, a power supply of approximately 2.5 A maximum is
required.

When driving an LTP5347 with the same specification as above in mode 1,
the maximum number of activated dots is automatically regarded as 128
dots since data masking transfer is disabled in mode 1.

128 dots X 32.5mA + 371 mA = 453 A

In this case, a power supply of approximately 4.6 A maximum is required.




4.22 ERROR MODE

When the PT502P01 CPU detects an error, the PT502P01 CPU will be in error mode
and the terminal 2 on CPU (error terminal) will change to low.

There are three error modes: 1 —setting error; 2 ~error during printing; and 3 -
error with autocutter unit.

How to distinguish between a setting error and an error during printing:

Setting error is:
When the feed switch input terminal (pin 16 on the CPU) is set to low, the

thermal printer does not feed paper.
Error durin? printing is:

When the feed switch input terminal (pin 16 on the CPU) is set to low, the
thermal printer feeds paper.

The sources of the error and the corresponding recovery methods methods are
listed below.

4.22.1 Setting Error

® The five Function pins (DP10 to 14 on the gate array) were used to set an
invalid printer mechanism model.

— Select a valid model and perform a hardware reset to remove the
error.
(See subsection 4.18 Function Pins)
® The power supply voltage is too high or too low.

—> 24-Vtype printers: Set Vp between 26.5 V and 15 V, then change the
feed switch input terminal to low.

—> 12-Vtype printers: Set Vp between 13.4 V and 10 V, then change the
feed switch input terminal to low.

® The resistance of the thermal head is abnormal, the thermal head has short
circuited, or all dots of a certain physical block have become open.

—> Nonrecoverable error.

® The gate array is defective or the connection between the gate array and
the printed circuit board is faulty.

— Nonrecoverable error.




4.22.2 Error During Printing

® Thermal head temperature above 80° C or below - 10° C is detected by a
thermistor.

When the thermal head temperature is 80° C or higher.
— When the thermistor detects that thermal head temperature has fallen
below 75° C, the PT502P01 CPU automatically resumes printing from

the beginning of the line where printing was suspended. The
PT502P01 CPU retains the print data.

When a thermal head temperature is - 10° C or lower.
— When the thermistor detects that thermal head temperature has risen
above -5°C, the PT502P01 CPU automatically resumes printing from

the beginning of the line where printing was suspended. The
PT502P01 CPU retains the print data.

® The head-up detector indicates that the thermal head is in the up position.
— Returns the head to the down position, the PT502P01 CPU

automatically resumes printing about one second later from the top of

évhere printing was suspended. The PT502P01 CPU retains the print
ata.

® The paper detector detects that the printer has run out of paper.

—> Install new paper, then set the feed switch input terminal to low. The
PT502P01 CPU will resume printing from the top of where the printing
was suspended. The PT502P01 CPU retains the print data.

4.22.3 Error with The Autocutter Unit

® An autocutter function code is performed without the autocutter unit
connected.

—> Setthe feed terminal to low to eliminate the error.

® Paper cut error

When the movable edge is in the home position.

— Set the feed switch input terminal (pin 16 on the CPU) to low to
eliminate the error.

When the movable edge is not in the home position.
The motor (movable edge) is locked.

— Cancel the lock, get rid of the source of the error, then set the feed
switch input terminal (pin 16 on the CPU) to low to eliminate the error.
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CHAPTER 5
OPERATION TIMING

Figure 5-1 shows the o

peration timing immediately after the PT502P01 and
PT500GA1 are initialized.
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cy ]
(During parallel input)
PBUSY
(Gate array) _I : _
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ACK : 1
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(During serial input under BUSY control) T
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o [

(During serial input under Xon/Xoff control)

wn —1 N LT
@ ]

T1: max. 800 ms (when no error occurs)

Ta: typ. 2.4pus

T3: typ. 16pus

Ta: typ. 2.8pus

Ts: typ. 2.8ps

Te: typ. 16ps

T7: typ. 8ps

Tg: max. 1/(baud rate) x 1.2 seconds
(differs according to the baud rate)

Figure 5-1 Operation Timing Immediately after Initialization
(Monitored at CPU Terminals)
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During parallel input, the CPU’s SBSY and TXDO pins remain high and do not
change. If an error occurs immediately after initialization, the gate array’s PBUSY
will be changed to low and then the signal will be output to the CPU’s ACK when
the error conditions are released.

During serial input under BUSY control, the gate array’s PBUSY pin and the CPU’s
ACK and TXDO pins remain high and do not change. If an error occurs
immediately after the initialization, SBSY will be changed to low when the error
conditions are cleared.

During serial input under Xon/Xoff control, PBUSY and ACK remain high and do
not change. If no error occurs after initialization, Xon (114) will be output. If an
error occurs after initialization, Xoff (13y)will be output.
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CHAPTER 6
PACKAGING

Figures 6-1 and 6-2 show the dimensions of the PT502P01 CPU and the PT500GA1
Gate Array, respectively.




Figure 6-1 PT502P01 CPU Dimensions

100-PIN MOLDED PLASTIC QFP

Figure 6-2 PT500GA 1 Gate Array Dimensions

Dimension in mm




CHAPTER 7
SAMPLE CIRCUIT DIAGRAM

Figures 7-1 and 7-2 show sample circuits for the PT502P01

CPU and PT500GA1 Gate
Array and Table 7-1 lists the major parts us

ed in the sample circuits.




940-947
1cs
4.1 = 8
PT502P01 Lsrent
" . A=A 14
1 h
' 87 |53 cry CTRL
] N 840 139
vee {or— " oas o
P o =10 T3 YREF oad 1o
GNE | O AYCC oAl
g 53} yec Baz P2
3 43
GND ) 0.1k g, oAl |
W P 2] ves )
GNP |OT— v$S
£ , 3 22 12 avss s
2 v |or— +2H cuvss Al b
—r a13
v |of v a2 b
4
Al
Ate —1
A9
S — A
3 3
M
5
AS
'8 a4 :
a3 o
A2
9 A
Al
a2
hL1 sust [
HOLE 7
INTQ
8ITE e |2
ot FRER
ALE 4
8rEED 1411 oy B ET A
3
FEED FeES d
sast o] 1 L 2 R
RESET R [ S
85 fE]
1x92
1ce 2
220 |ost22e | Le =2
L5144 - 3 22 =0l 3
+5 —F—] " o 2
s et e C
. .
5 o
o 1 15 ] [
THr 22
B
A id
my
258199
nten
PAPER
S
TNE
+5 ncemt M
L 2] ncowa g
18 9 8 3
: sencut ROTOR1 17q ] 5 o) ®t T
ol noTcR2 |2 G 5 70| #2 oy
> 1c3 s nITERI & 1e7 . ol e
CUTTER n83853 %o notaR4 A 13837 3 8t R
2 4 1 S ]
T 3 c8 vl i3] ki
] QA 2 8 Ny 1 181 +5 Aid
v SHva s o] cut? T . RBI3EB
(2 cur2 0.t 12 5
(LI I PP I 3] ecur 13 o2 ek
B tsase 5.0
122¢ ”r | IR RUS
]R3 IR.EELIE
2SC3I61S -q--
1.8
sce AP
s5
-
Iﬂ(;j 14 sen HYCCSW
———— $t
12 ? 4720
v
2 a1 g,
se.2¢ b l 5.3
o ' ki) .
] sP SHYP L)k
tec 2 = et I lo<.L
nf l Frre (T SRR Tw o to] |zi'
e
HOATA ——)“ HDATA
HIMERN >—-ﬁ Siw 83
6 MCLK = HCLK
REST >—— ATE .
K > alC
e 23
—] p— IN re
csns.wnmw[ =k SURIN
—{ o] ATUT ERR
Arats

Figure 7-1 Sample Circuit 1

7-2



84AQ-8a7

-
~
AB-A L
—\
CPU_CTRL Ics 1c13
50064 1 HN62256LFP- 101
Ald 13 :IX4
Ald oY ——
81 o1 A1 2z 18 Xy
g A2 a23 BT x AL3 1798 M7
A1 222 |88 A12 07, ) L —Li Y
79 83 Al 16 DA4
) A21 o Al ] At Aol T T
as azg L@ ¥ -1 Ate 1703 po————
] 087 at9 I Vo < 49 102 P2 pA2
A8 25]
7] 548 atg 12 & 21 a8 17g1 P2 a1
N\ e 73 SN ] 1/ga L BAQ
L W “; e 48 Yie
A p—
—— 951443 ! :f 5 as [y L .}
ALTY KngT PR8 —3] A [ _*m\zz L
“g: oAt knge |23 H A3 e
22 gap xnJs |58 ] *? 28
AL 9]

13) 5 ey KNJ4 ——:; \A2 1e :; veer—rx—=> s
3 sust knyg (22 14 T 0.1
] KNJ2 fei— GND
\‘92 E ) KNJL e
e AL knge (28
%,? R/

(———— ree xees |12 /
Wy XTH [
Ty J A
47K g5 Xces 185
+5 €W A—o "] MODE XC31 i&_
XT38 |1
REST >—— rEw
a1P3
8 25 RE +5 5
7 26 R a0
u 2 sFRD |19 LIy 2.2€ x 4
99 ' [IND bty '
5 29 OPNR —— ' Vo X
RER! SPEY {1
0 39 Py . JTIIl3 T 3 REREL ’_c_gs
3 31 f;g 23T 0| 578
2 32 1p1 |22t 319| 8¢
1 33 S FTHIW T10) 0t
ELTIVA D2
193 vt 5
81P2 MW 3
8 34 14 o ol be
= 51 P27 195 . 1
3 12 orae 196 e slof o
< pP25 197 PS5t (TIPS s
37 TS 7
" 38 P24 e s 9 ~ 19@p
3 5] oPaa l
5 | opa2
1 [ .
: 5] oP21 — i ' "
6pP20 ACK >'—‘—Ct, SO—— ACK
14 ' H
p PAUSY S 11
- Pﬁu 017 Eﬁ/ i Busy
T
5 = eris re >——>— 20| pe
:
s 6] OP15 = . ' 32| | —
" ] P14 R T ' ERR
: ez T ' 16.19-30.33
ar12 Gne
2 3 i 1CL. T4LSOT
! 52 ar1e
5
+5
. s ' HDYP eN2
5] /o0 .5 1ol v
;“ . - } 6.8k 3 322¢ F31o| ve*
. .
L1 P srsa 12 $370] ve
N X 10| ve*
19 L 3.0 STO| VP*
T < 393 l”" VP <——10f vP
'l
HTHERM :: TH
rO( TH
B
HoSS 13 3o bste
HDS4 13
8 Q[ pSs1s
HDS3 11
3 PS4
HOS2 12
3 ol p313
HDS1 [§]
Hose (L ol esre
9sT1
. .
RCAYTR : 2| Caven
: |
HOATA : ;
soat1 |28 1 N~ g
v n QI DATAIN
e ,
HeLK >—) ! N
7 ' ]
$CLK
cL . S . cLock
X . ol N ¢
bR T Q[ DATAGUT
T4MC125 vee
aNo
oND
oND
GND
6N
GND

Figure 7-2

Sample Circuit 2

7-3

Q0 4 2Z2mao



Table 7-1 Major Parts Used in the Sample Circuits

Parts Type Number Vendor Remarks
IC1 HD74LS07 Hitachi, Ltd. Open collector
IC2 PST520C MITSUMI ELECTRIC Resetting
CO., LTD.
IC3 MB3853 FUJITSU LIMITED Motor driver for
Autocutter unit
IC4 uPC1060C NEC Corporation 2.5V reference
voltage IC
IC6 DS1228 Dallas Semiconductor |RS232C
Corporation driver/receiver
IC7 HA13007 Hitachi, Ltd. Motor driver
IC9 uPC393 NEC Corporation Comparator
IC10 TC74HC125 TOSHIBA Corporation | Bus buffer
IC12 TC7S04F TOSHIBA Corporation | Inverter
IC13 HM®62256LFP-10T [Hitachi, Ltd. SRAM
Transistor TR1 2SA1098 NEC Corporation
Transistor TR2,4 | 25C945 NEC Corporation
Transistor TR3 |2SC3615 NEC Corporation
Diode D1 10D1 Nihon Inter
Electronics Corp.
Diode D2,3 15954 NEC Corporation
Zenner diode RD33EB-T1 NEC Corporation 33v
ZD1
Ceramic CSA16.00MX040 |MURATA MFG.CO,. 16MHz
resonator LTD.
Relay RL1 MR301-5 NEC Corporation
Connector CN2 |PS-26PE-D4T2-M1 (Japan Aviation For thermal head
Electronics Industry,
Ltd.
Connector CN3 [5267-02 Molex-Japan Co., Ltd. | For Head-up
detection
Connector CN4 |5267-03 Molex-Japan Co., Ltd. | For paper detection
Connector CN5 |5483-04AX Molex-Japan Co., Ltd. | For Autocutter unit
Connector CN6 |5267-06 Molex-Japan Co., Ltd.

For paper feed motor




CHAPTER 8
IMPLEMENTATION CONSIDERATIONS

When installing the PT502P01 CPU and the PT500GA1 Gate Array using the infrared

reflow or VPS (Vapor Phase Soldering) technique, make sure that the conditions
given below are satisfied.

8.1 SOLDERING TEMPERATURE CONDITIONS

(1) Infrared reflow mode

The maximum temperature of the resin surface must not exceed 240°C and the
soldering time must not exceed ten seconds. Soldering must be performed at a
temperature as low as possible and for as short a time as possible. Make sure that
heat is distributed uniformly throughout the IC device; do not allow the resin
temperature to increase or decrease in isolated areas on the IC relative to other
areas. Make sure that the temperature profile (maximum resin surface
temperature) of the infrared reflow furnace is as shown in Figure 8-1.

CAUTION

The board must not be subject to forced cooling after
reflowing.

(2) VPS mode

Make sure that heat is distributed uniformly throu?hout the ICdevice; do not allow
the resin temperature to increase or decrease locally. The temperature rise and fall
rates must be from 1° to 4°C per second. The materials which make up the devices
will have different temperature escalation rates, due to their different thermal
characteristics, when the board on which the devices are temporarily joined using
cream solder is immersed in a VPS bath. In this case, the temperature of the leads,
which normally exhibit high thermal conductivity, rises first, causing the solder on
the leads to melt. Consequently, it is possible that the cream solder on the board
may become absorbed into the solder on the leads, resulting in open contacts. To
prevent this, use a preheatin% process before the reflow (main soldr:ering) process so
that the temperature of the board and devices have a uniform temperature below
the eutectic temperature (approximately 180°C). The recommended preheating




conditions are 150°C for 2 minutes. The preheating process provides the following
advantages :

® Vapor elements (e.g., moisture) in the cream solder are evaporated, thereby
improving solder quality.

® The reflow time (main soldering time) is reduced. (Optimum reflow
conditions require that the device surface temﬁerature be no higher than
215°C and that the soldering time be no longer than 10 seconds.)

Since some equipment (related to the reflow furnace, preheatingi( process, and
soldering) will not work properly in the above situation, please check to make sure
that the equipment used meets the required specifications.

_ . max 240°C
T— 10 sec

Temperature 1-4°Cisec ~a
150°C

1-4°C/sec

max 60 sec

-

Time

Figure 8-1 Infrared Reflow Profile




8.2 STORAGE CONDITIONS

Since the plastic mold package resin will absorb moisture if proper precautions are
not taken, device reliability (especially moisture resistance) might be adversely
affected if a moist device is sub#'ect to reflowing. To protect the PT502P01 CPU and
PT500GA1 Gate Array devices from moisture, they are placed in a moisture-proof
pack with a desiccant that satisfys condition (1) below. Take the following

precautions when storing the PT502P01 and PT500GA1 before installing on the
printer control board:

(1) Before opening the moisture-proof pack, store the device at a temperature
no higher than 40°C and a relative humidity no higher than 60%. Keep the
storage time as short as possible.

(2) After opening the moisture-proof pack, install the device as soon as
possible. If the device is to be stored temporarily, even for a short period,
after being taken out of the moisture-proof pack, place the device in a

moisture-ﬁroof pack with a desiccant, fold the opening of the pack, and
seal it with adhesive tape.

(3) When using a device that has been stored temporarily after having been
taken out of the moisture-proof pack, or when using one that has been
stored in conditions other than specified in (1) or for a long time in the
moisture-proof pack, it is recommended that it be dried (125°C, 20 to 24

hours) before reflowing. After drying the device, install it as soon as
possible.

8.3 CLEANING CONDITIONS

Although it is essential to clean flux off of the solder to ensure high system quality,

improper cleaning may cause the device to be affected by the solvent, thus reducin

device quality. Use of solvents that contain chlorine ions (e.g., CHLOROCEN) wiﬁ

result in adverse effects on device reliability. The cleanin% conditions given below
r bl

are recommended. It may be necessary to perform vapor blasting before and after
the main cleaning.

Detergent Clean through 750 H, Pine alpha ST100s.
Ultrasonic cleaning conditions Frequency: 28 kHz
Time : 30seconds or less
Power : 30 W/liter maximum
CAUTION

Do not put the printed circuit board or device in direct contact
with the vibration source.

Select an appropriate frequency so that the device does not
resonate.




8.4 MECHANICAL AND THERMAL STRESS

External lead fractures, moisture resistance deterioration, or internal lead pin
disconnections may occur while the packages or external lead pins are being cut out
or bent. Care must be taken so that excessive mechanical stress is not applied to the

printed circuit board and the external leads of the IC device after the device is
installed on the board.

Since the IC devices are made of various materials having different thermal
expansion coefficients, quality deterioration or internal lead disconnections may
occur if the devices are exposed to high temperatures for a long period or to sudden

temperature changes during the soldering process. Try to keep any mechanical or
thermal stress on the IC devices at a minimum.




CHAPTER 9
SOFTWARE SPECIFICATIONS

9.1 CHARACTER SET SELECTION

the IBM-compatible character set and the Japanese kana character set. The user can
select one of these through a pin on the PT500GA 1 (pin 36) or through a command
(ESC+t+n). (See “(2) Setting software arameters” in Section 4.18 or “ESC + t + n"
in Section 9.5.2, respectively, for details.f

When the power is turned on or when the system is reset through a command or
switch operation, the internal character set that is specified by pin 36 on the
PT500GA1 is selected. After that, the character set can be specified via a command.

The two internal character sets have a total of 348 characters. For a list of characters
and their corresponding codes, refer to the character code table in Appendix A. The

PT502P01 starts printin(_? the data from its buffer when it receives a print code such
as CR or LF or when the line buffer becomes full.

9.2 FUNCTION CODES AND CHARACTER CODES

Hexadecimal codes assigned to function codes, character codes, and those ignored
are as follows:

0 through 1Fy:  Ignored except for LF (0Ay), CR (0Dy), SO (OEH), DC3 (13),
DC4 (14y), CAN (184), and ESC (1Bn), which are treated as
function codes.

204 through 7E4: Character codes.

7Fy: ignored.

80K through FEy: Character codes.

FFH: ignored.




If a 256d-kbit SRAM is not connected as specified, the following code sequences are
ignored:

ESC+&+n+m+p1+p2+...pk
ESC+% +n

9.3 INTERFACE MODE SELECTION

The PT502P01 supports function codes for both interface modes 0 and 1. Interface
mode 0 function codes provide more printer functions (e.g., character-based
qualification and superimposition) than interface mode 1 function codes but entail
more processing time (meaning reduced printing speed) because of the need to
perform complicated printer operations. This is true especially when many
characters are to be printed on a line using many print functions.

Interface mode 1 function codes support qualification functions on a line basis only
and provide neither character-based qualification nor superimposition. They allow
the PT502P01 to print at a higher speed than in interface mode 0.

9.4 AVAILABLE FUNCTION CODES

The PT502P01 supports the function codes listed in Table 9-1. All function codes are
available in interface mode 0. The following legend is used in the table:

O: Function code supported in interface mode 1.
A Function code supported conditionally in interface mode 1.
x : Function code not supported in interface mode 1.




Table 9-1 Function Codes

Function Code Function Mode 1 Sample
CAN [Cancel line buffer O
LF |Print and feed one line O
CR [Print and feed one line O see Figures 9-1
50 Turn on _double-width mode (with A |and9-2.
automatic reset)
DC4 Turn off fiouble-width mode (with A
automatic reset)
ESC+"2" Set line spacing to 16 dots O
ESC+"0" Set line spacing to 4 dots O Isee Figures 9-3
ESC+“A" +n [setline spacing to n dots O and 9-4.
ESC+“3" +n [set line spacing to n dots O
ESC+“-"4n Turn on underlining X
ESC+"W" +n Select/release double-widthmode | A See Figures 9-5
ESC + "W” +n [Select/release double-heightmode] A {and 9-6.
ESC+"1" +n Turn on/off reverse mode A
ESC+"V” +n1+n2 [Set MSB bitimage A see Figures 9-7
ESC+"v” +n1+n2 [SetLSB bitimage O |and9-8.
ESC+SP+n [Set character spacing X See Figures 9-9
ESC+"s" +nl+nr |Set left/right character spacing x |and9-10.
ESC+ )" 41 :::st)and feed paper forward n dot O
ESC+7j" 41 tgg;cl na:(tsi) feed paper backward n O Zf:i I;l—g;;es -1
ESC+"@" [Reset O




Table 9-1 Function Codes (Continued)

Function Code Function Mode 1 Sample
ESC+“t" +n Select internal character set O See Figures 9-13
and 9-14.
ESC+"F" +n Select speed O
ESC+"1" +n Select two-ply thermal paper O .
Not provided.
ESC+“i" Select full cut O
ESC+“"m” Select partial cut O
DC3 + 0" Qverwnte ruler line and character %
in OR mode
gt Overwrite ruler line and character )
DC3+“X in XOR mode X See Figures 9-15
and 9-16.
DC3 +"A" Select ruler line buffer A O
DC3 +"B” Select ruler line buffer B O
DC3+"+" Turn on ruler line A
DC3+"-" Turn off ruler line O _
—— dot I f — See Figures 9-17
npnH rint one (o) Iine arter prlntlng d 9_18
D _ an .
3+7P line buffer data O
DC3+"C" Clear ruler line buffer O
DC3 +"V” Write ruler line MSB image O |see Figures 9-19
DC3+"v" Write ruler line LSB image O |and9-20.
DC3 + D" +n1+n2 | Define ruler line by dot O
DC3+7L* +n1 +n2 Define ruler line by line O |See Figures 9-21
+n3+n4
and 9-22.
DC3 + “F” +n1 + n2 Define ruler line with repeating O
pattern
DC3 + (" Continue ruler line control code O See Figures 9-23

input

and 9-24.




9.5 FUNCTION CODE DESCRIPTION

Mode 0 function codes supported by the PT502P01 are described below.

For explanations on mode 1 function codes, see the item entitled <Mode 1> in
each function code description.

The program sample is coded in GW-BASIC version 2.02 (Microsoft Corporation) in

mode 0. The J’

PT502P01 an

rint sample was produced by connecting in parallel an IBM PC to the
printing the program sample on a LTP5442.

9.5.1 One-byte Function Codes

CAN

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Cancel
184 or 24 decimal
Cancels the contents of the line buffer that have been received

before this code. The double-width mode with automatic reset

by SO, if any, is reset, The other mode settings remain
unchanged.

Functions the same as in mode 0.



LF

<Mode 0>
[Name]
[Codel

[Function]

<Mode 1>

CR

<Mode 0>
[Name]
[Codel

[Function]

<Mode 1>

Line Feed
0AH or 10 decimal

Provides the same function as CR. Any LF code received
immediately following a CR is ignored.

Functions the same asin mode 0.

Carriage Return
0Dy or 13 decimal

Prints the contents of the line buffer, then feeds paper a
predefined distance.

® Line spacing isinitialized to 16 dots when power is turned on
or when areset is performed.

® The PT502P01 performs only a line feed operation when the
line buffer is empty.

® Any LF code received immediately following a CR is ignored.

Functions the same asin mode 0.
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SO

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

DC4

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Double-Width (with automatic reset ) ON

OEH or 14 decimal

Prints double-width characters until a DC4, LF, CR, CAN, or an

ESC + "W" + 0 sequence is received or when the buffer becomes
full.

® Character spacing is also doubled.

® The PT502P01 enters double-width/double-height mode if
double-height mode is also active.

This code is effective only when received at the beginning of a
line. An SO code received anywhere else is ignored.

Double-Width (with automatic reset) OFF

144 or 20 decimal

Resets double-width mode with automatic reset and places the
PT502P01 into normal width print mode.

® This code affects only double-width mode.
® The PT502P01 is placed in this mode when initialized.

This code is effective ong/ when received at the beginning of a
line. A DC4 code received anywhere else is ignored.



100 '********CODE DEFINE****"*****

110 CONSOLE 1

120 LF$ =CHR$(10):CR$ = CHR$(&HD)

130 SO$ =CHR$(&HE):DC3$ = CHR$(&H13)

140 DCA4$ = CHR$(&H14):CAN$ = CHR$(&H 18)

150 ESC$ =CHR$(&H1B)

160 '

170 TRERRREENS 1BYTE CODE TEST*******’*Q
180 LPRINT "CANCEL (CAN 18H) TEST”

190 LPRINT STRING$(52,0");CANS;

200 LPRINT "NO PRINT THEN (CAN) OXK*
210 KETA1=52+1

220 LPRINT STRING$(KETA1,”0");CANS;

230 LPRINT "1 LINE PRINT THEN (CAN) OK”"
240

250 LPRINT “LINE FEED TEST";LF$;

260 LPRINT “CARRIAGE RETURN TEST";CR$,LF$;
270 LPRINT “(CR)+({LF) TEST";CR$;LF$;

280 LPRINT "IGNORE (LF) THEN O.KI"

290 °

300 LPRINT “AUTO FREE (SO) TEST"

310 LPRINT SO$;STRINGS$(52,”A");CR$;

330 LPRINT “FIRST LINE WIDE AND NEXT LINE NORMAL”"
340 LPRINT SO$;”1234”;DC4$;“5678"

350 LPRINT SO$;"1234";CR$;"5678"

360 LPRINT SO$;”1234";CANS$;"5678"

370 LPRINT SO$;”1234";LF$;“5678"

380 LPRINT $O$;"1234";ESC$;"W";CHR$(0);"5678"
390 LPRINT "1234: DOUBLE-WIDTH, 5678: NORMAL THEN OXI!I”
400 END

Figure 9-1 Program Sample 1




CANCEL (CAN 18H) TEST

NO PRINT THEN (CAN) 0.K
0000000000000000000000000000000000000000000000000000
1 LINE PRINT THEN (CAN) 0.K

LINE FEED TEST

CARRIAGE RETURN TEST

(CR)+(LF) TEST

IGNORE (LF) THEN 0.K1!!

AUTO FREE (SO) TEST
AAAAAAAAAAAAAAAAAAAAAAAAAA
AAAAAAAAAAAAAAAAAAAAAAAAAA

FIRST LINE WIDE AND NEXT LINE NORMAL

123345678

1234

5678

5678

1234

5678

12345678

1234:DOUBLE-WIDTH, 5678 :NORMAL THEN 0.K!!

Figure 9-2 Print Sample 1
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9.5.2 Escape Sequences

ESC+ “2"

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

ESC+“0"

<Mode 0>
[Name]
[Code]
[Function]

<Mode 1>

16-dot Line Spacing

1BH + 324, 0r27 decimal + "2"
Sets line spacing to 16 dots.

® This is a default setting.

Functions the same as in mode 0.

4-dot Line Spacing
1BH + 304, or 27 decimal + "0"
Sets line spacing to 4 dots.

Functions the same as in mode 0.

ESC+“A”" +norESC+"“3”"+n

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

n-dot Line Spacing

1BH + 414 + n,or27decimal + "A”" + n

1BH + 334 + n,or27decimal + "3" + n

Sets line spacing to n dots.

® "n” can take on a decimal value from 0 to 255.

Functions the same as in mode 0.

9-10



100 "**r*E*r ESC42 ESC+0 ESC+A+n ESC4+34n *tewss
110 CONSOLE .1

120 LPRINT "#**#**** |INE SPACE TEST®**#xxa~
130 LPRINT CHR$(&H1B); “o",;

140 LPRINT "SET 4 DOTS LINE SPACE”

150 LPRINT “SET 4 DOTS LINE SPACE”

160 LPRINT CHR$(&H1B);“2";

170 LPRINT "SET 16 DOTS LINE SPACE”
180 LPRINT “SET 16 DOTS LINE SPACE”
190 FOR I1=0 TO 30 STEP 5

200 LPRINT CHR$(&H1B);"A”;CHR$();

210 LPRINT “SET”;I;"DOTS LINE SPACE”
220 LPRINT “SET”;I;"DOTS LINE SPACE”
230 NEXT |

240 FOR 1=0 TO 30 STEP 5

250 LPRINT CHR$(&H1B); "3”;CHRS$(!);

260 LPRINT “SET”;I;“DOTS LINE SPACE”
270 LPRINT "SET”;1;“DOTS LINE SPACE”
280 NEXT |

290 END

Figure 9-3 Program Sample 2
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xxxokkk LINE SPACE TEST %%k %%

SET 4 DOTS LINE SPACE
SET 4 DOTS LINE SPACE
SET 16 DOTS LINE SPACE

SET 16 DOTS LINE SPACE

SET O DOTS LINE SPACE
SET O DOTS LINE SPACE
SET 5 DOTS LINE SPACE

SET 5 DOTS LINE SPACE
SET 10 DOTS LINE SPACE

SET 10 DOTS LINE SPACE
SET 15 DOTS LINE SPACE

SET 15 DOTS LINE SPACE
SET 20 DOTS LINE SPACE

SET 20 DOTS LINE SPACE
SET 25 DOTS LINE SPACE
SET 25 DOTS LINE SPACE

SET 30 DOTS LINE SPACE
SET 30 DOTS LINE SPACE

SET O DOTS LINE SPACE
SET 0 DOTS LINE SPACE
SET 5 DOTS LINE SPACE

SET 5 DOTS LINE SPACE
SET 10 DOTS LINE SPACE

SET 10 DOTS LINE SPACE
SET 15 DOTS LINE SPACE

SET 15 DOTS LINE SPACE
SET 20 DOTS LINE SPACE

SET 20 DOTS LINE SPACE
SET 25 DOTS LINE SPACE

SET 25 DOTS LINE SPACE
SET 30 DOTS LINE SPACE

SET 30 DOTS LINE SPACE

Figure 9-4 Print Sample 2
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ESC+“~-"4n

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Underline

1BH + 2DH + n,or27decimal + "=" + n

Turns on/off underline mode.

® n specifies the thickness of the underline.

® Only the lowest-order three bits of n are valid (selecting 1- to
7-dot line).

® n = 0resets underline mode.

® If a line contains a character with underline turned on, line
spacing is increased to the space of the underline.

® Underlining can be turned on and off many times in a line.
The thickness of the underline, however, must be constant
within the line. Consequently, the underline thickness that is
specified last takes effect.

Not supported.
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ESC+ “W” +n

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Double-Width

1By + 574 + n,or27decimal + "W" + n
Turns on/off double-width mode.

® Only the lowest-order bit of n is valid.
® n = 1: Turnsdouble-width mode on.

n = 0: Turns double-width mode off.
Initial value of nis 0.

® The PT502P01 enters the double-width/double-height mode
if the double-height mode is also selected.

® Character spacing is also doubled.

This code sequence becomes effective in the line immediately
following the reception of the code; but if the code sequence

comes at the beginning of a line, it becomes effective for that
line.
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ESC+“w” +n

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Double-Height

1BH + 774 + n,or 27 decimal + "w" + n
Turns on/off double-height mode.

® Only the lowest-order bit of n is valid.
® n = 1:Turnsdouble-height mode on.

n = 0: Turns double-height mode off.
Initial value of nis 0.

® The PT502P01 enters the double-width/double-height mode
if the double-width mode is also selected.

This code sequence becomes effective in the line immediately
following the reception of the code; but if the code sequence

comes at the beginning of a line, it becomes effective for that
line.
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ESC+“l"+n

<Mode 0>
[Name]
[Code]l

[Function]

<Mode 1>

Reverse

1BH + 494 + n,or27decimal + "I" + n

Turns on/off reverse mode.

® Only the lowest-order bit of n is valid.

® n = 1: Prints white characters on a black background.
n = 0: Resets the reverse mode (prints black characters on a
white background).
Initial value of n is 0.

® Thissequence is valid only when printing characters.

® The space between characters is printed as black.

® The space between lines remains unprinted, and underline is
printed as black even in the reverse mode.

This code sequence becomes effective in the line immediately
following the reception of the code; but if the code sequence

comes at the beginning of a line, it becomes effective for that
line.
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100 ‘xrerEr EGCh —4n ESCH+W+N ESC+W+n ESCalen *reees
110 CONSOLE ,,.1

120 LPRINT “****** UNDERLINING TEST*****%~

130 °

140 LPRINT CHR$(&H1B); " - ”;CHR$(5); "UNDERLINING 5 DOTS”
150 LPRINT CHR$(&H18);“ —";CHR$(1): "UNDERLINING 1 DOTS”
160 LPRINT CHR$(&H1B);" - ";CHR$(0); "UNDERLINING OFF”
161 '

170 LPRINT “****** DOUBLE WIDTH TEST**eaxe~

180 '

190 LPRINT CHR$(&H1B);“W";CHR$(1):"DOUBLE WIDTH ON”
200 LPRINT CHR$(&H1B);"W";CHR$(0);"DOUBLE WIDTH OFF"
210 LPRINT “****** DOUBLE HEIGHT TEST****ss~

220 LPRINT CHR$(&H1B);"w";CHR$(1);"DOUBLE HEIGHT ON""
230 LPRINT CHR$(&H1B);"w";CHR$(0);"DOUBLE HEIGHT OFF”
231 7

240 LPRINT “"#****** PRCYERSE MODE TEST***#*x~

250 '

260 LPRINT CHR$(&H1B); "1”;CHR$(1); "REVERSE MODE ON""
270 LPRINT CHR$(&H1B); "1”;CHR$(0); "REVERSE MODE OFF”"
271 '

280 LPRINT "****** DOUBLE WIDTH/HEIGHT TEST****sn~
290

300 LPRINT CHR$(&H1B); "W";CHR$(1); "DOUBLE WIDTH ON*
310 LPRINT CHR$(&H1B); "w”;CHR$(1); “DOUBLE WIDTH/HEIGHT ON*
320 LPRINT CHR$(&H1B);"1”;CHR$(1);"REVERSE MODE ON”
330 LPRINT CHR$(&H1B); “W";CHR$(0); "DOUBLE WIDTH OFF”
340 LPRINT CHR$(&H1B); "w”;CHR${0); "DOUBLE  HEIGHT OFF”

350 LPRINT CHR$(&H1B);"1";CHR$(0);"REVERSE MODE OFF"
360 END

Figure 9-5 Program Sample 3
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xkxkkk UNDERLINING TEST*x*xkkx
UNDERLINING 5 DOTS

UNDERLINING 1 DOTS

UNDERLINING OFF

*xkkkk DOUBLE WIDTH TESTkkxxkxk
oouBLE WIDTH ON
DOUBLE WIDTH OFF

*kxkDOUBLE HEIGHT TESTx*x

DOUBLE HEIGHT ON

DOUBLE HEIGHT OFF

*xkkkk REVERSE MODE TEST*kkxokx
REVERSE _MODE_ON

REVERSE MODE OFF

*kkkkk DOUBLE WIDTH/HEIGHT TESTHkxkkkk
DOUBLE WIDTH ON

DOUBLE WIDTH/HEIGHT

REVERSE MODE ON
DOUBLE WIDTH OFF

DOUBLE HEIGHT OFF
REVERSE MOOE OFF

Figure 9-6 Print Sample 3
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ESC+“v" +n1+n2
<Mode 0>
[Name] LSB Bit Image

[Code] 1B + 764 + n1 + n2 + DATA, or
27 decimal + "v" + n1 + n2 + DATA

[Function] Turns on bit image printing.

® n2 (higher order byte) + n1 (lower order byte) specify the
number of dot lines for bit image.

0 = n2n1 = FFFFy
® The escape sequenceisignored ifn1 = n2 = 0.
® n1and n2 must be followed by image data.

® See the descrigtion on the MSB bit image escape sequence
for the allowable byte count values.

® The PT502P01 prints bit image data so that the least
significant bit appears at the left margin.

® If bit image printing is specified after character data is
supplied without a line terminating with a CR or LF code, the
PT502P01 overwrites the characters and bit image. In this
case, all character qualification functions remain valid except
that ruler lines and bit image cannot be overlapped.

Note that the PT502P01 cannot print characters normally
unless n2 and n1 specifies a dot line count of 24 dot lines or

more for normal size characters and 48 dot lines or more for
double-height characters.

The PT502P01 prints characters and bit image in overwrite

mode when specified by the sequence DC3 +*0”" or
DC3 + “X".

® Any data that goes beyond the specified dot lines is treated
as characters. If data is supplied less than specified, the
PT502P01 may enter standby mode or handle extra codes or
data bytes as bit image data. The amount of data that is
specified in this sequence must be indicated.

<Mode 1> The PT502P01 prints bit image data after printing the data from

the line buffer. Overwriting image data on characters is not
supported.
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<Mode 1> The PT502P01 prints bit image data after printing the data

from the line buffer. Overwriting image data on characters
is not supported.
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ESC+“v" +n1+n2
<Mode 0>
[Name] LSB Bit Image

[Code] 1B + 764 + n1 + n2 + DATA, or
27 decimal + "v" + n1 + n2 + DATA

[Function] Turns on bit image printing.

® n2 (higher order byte) + n1 (lower order byte) specify the
number of dot lines for bit image.

0 = n2n1 = FFFFy
® The escape sequenceisignored ifn1 = n2 = 0.
® n1and n2 must be followed by image data.

® See the descrigtion on the MSB bit image escape sequence
for the allowable byte count values.

® The PT502P01 prints bit image data so that the least
significant bit appears at the left margin.

® If bit image printing is specified after character data is
supplied without a line terminating with a CR or LF code, the
PT502P01 overwrites the characters and bit image. In this
case, all character qualification functions remain valid except
that ruler lines and bit image cannot be overlapped.

Note that the PT502P01 cannot print characters normally
unless n2 and n1 specifies a dot line count of 24 dot lines or

more for normal size characters and 48 dot lines or more for
double-height characters.

The PT502P01 prints characters and bit image in overwrite

mode when specified by the sequence DC3 +*0”" or
DC3 + “X".

® Any data that goes beyond the specified dot lines is treated
as characters. If data is supplied less than specified, the
PT502P01 may enter standby mode or handle extra codes or
data bytes as bit image data. The amount of data that is
specified in this sequence must be indicated.

<Mode 1> The PT502P01 prints bit image data after printing the data from

the line buffer. Overwriting image data on characters is not
supported.
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100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

RREXAN EGCHV4+nT1+n2 ESCHvent $n2 *rrerx
CONSOLE ,,,.1
LPRINT "*%***** pMSB  BIT IMAGE *****»~

LPRINT CHR$(&H18B);"V";CHR$(0); CHR$(1); '256 DOTS LINE IMAGE
FOR 1=0 TO 255 ‘256 LINE SET

LPRINT STRING$(104,CHR$()); 104 BYTE SET(LTP5442)
NEXT |

LPRINT “#**%#*%x MSB BIT |IMAGE END******~

LPRINT “****** |SB BIT IMAGE ******"

LPRINT CHR$(&H1B);"v";CHR$(0); CHR$(1); '256 DOTS LINE IMAGE
FOR 1=0 TO 255 '256 LINE SET

LPRINT STRING$(104,CHR$(1)); '104 BYTE SET(LTP5442)
NEXT |

LPRINT “***%**% |SB BIT IMAGE END******"

LPRINT "***»#* BT |MAGE OVERLAPS **#w#~

LPRINT CHR$(&H1B);"w";CHR$(1);"OVER LAP CHARACTERS";

LPRINT CHR$(&H1B);"V”";CHR$(0); CHR$(1); '256 DOTS LINE IMAGE
FOR 1=0 TO 255 '256 LINE SET

LPRINT  STRING$(104,CHRS(!)); 104 BYTE SET(LTP5442)
NEXT |

LPRINT CHR$(&H1B);"w";CHR$(0);

END

Figure 9-7 Program Sample 4
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*Fkdokokk MSB BIT IMAGE xkkxkxkxk
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Figure 9-8 Print Sample 4

9-23




ESC+SP+n
<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Character Spacing

1BH + 204 + n,or27 decimal + SP + n

Sets the character spacing to n dots.

The lowest-order 7 bits of n are valid (specifying a decimal
number 0 to 127).

Initial value of n is 4 dots.

The specified amount of space is appended to the right side
of each character. The character spacing on the left side is
automatically set to zero.

Not supported.

ESC+“s”" +nl+nr

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Left/Right Character Spacing

1BH + 734 + nl + nr,or27decimal + “s" + nl + nr

Sets the character spacing on the left and right sides of each
character to nl and nr dots, respectively.

The lowest-order 7 bits of nl and nr are valid (specifying a
decimal number 0 to 127).

nl specifies the character spacing on the left side and nr on
the right side.

Initial values of nl and nr are 0 and 4 dots, respectively.

Not supported.
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100 ‘eeweeer ESC4+  +n ESC+s+nl+nr *reees
110 CONSOLE ,,1

120 LPRINT ~*®***¢* CHARACTER SPACE TESTteewe~
130 °

140 FOR =0 TO 20 STEP 2

150  LPRINT CHR$(&H1B);" ~;CHRS$());"SPACE";l;"DOTS"
160 NEXT |

170 LPRINT CHRS$(&H1B);" ~;CHRS(0);

180 LPRINT “*****+ CHARACTER SPACE LEFT RIGHT**+*e"
190 '

200 FOR 1=0 TO 10 STEP 2

210 J=0

220 LPRINT  CHR$(&H1B); "s”;CHRS$(I); CHR$(J)"LEFT";I; "RIGHT";)"; "DOTS"
230 NEXT |

240 FOR J=0 TO 10 STEP 2

250 1=0

260 LPRINT  CHRS$(&H1B); "s";CHR$(1); CHR$(J)"LEFT";I;"RIGHT";J"; “DOTS"
270 NEXT J

280 FOR 1=0 TO 10 STEP 2

290 LPRINT  CHR$(&H1B);"s";CHR$(1);CHRS(I)" LEFT";I;“RIGHT";1*; "DOTS"
300 NEXT |

310 LPRINT CHRS$(&H1B);"s";CHR$(0); CHR$(4);

320 END

Figure 9-9 Program Sample 5
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x*xk%x CHARACTER SPACE TESTkkkkx
SPACE 0 DOTS

SPACE 2 DOTS

SPACE 4 DOTS

SPACE 6 DOTS

SPACE 8 DOTS

SPACE 10 DOTS

SPACE 12 DOTS

SPACE 14 DOTS
SPACE 16 DOTS
SPACE 18 DOTS
SPACE 20 DOTS
Johioiok CHARACTER SPACE LEFT RIGHTsobk0k
LEFT ORIGHT O ; O

LEFT 2 RIGHT O ; O

LEFT 4 RIGHT O : O

LEFT 6 RIGHT 0 ; O

LEFT 8 RIGHT 0 : ©

LEFT 10 RIGHT 0 : O
LEFT ORIGTT 0 : O

LEFT O RIGHT 2 ; O

LEFT O RIGHT 4 : O

LEFT O RIGHT 6 : O

LEFT O RIGHT 8 : ©

LEFT O RIGHT 10 : ©
LEFT ORIGHT O ; O

LEFT 2 RIGHT 2 : O

LEFT 4 RIGHT 4 : O

LEFT 6 RIGHT 6 : ©
LEFT 8 RIGHT 8 : 0
LEFT 10 RIGHT 10

Figure 9-10 Print Sample 5
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ESC+“)" +n

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

ESC+”j" +n

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Print and Feed Forward

1BH + 4AH + n,or27decimal + "J" + n

Feeds the paper forward.

® n can take on a decimal value from 0 to 255.

e If the line buffer contains print data, the PT502P01 prints
that data, feeds the paper by the specified line spacing, then
feeds n dot lines forward.

e |f the line buffer contains no data, the PT502P01 feeds the
paper n dot lines forward.

Functions the same as in mode 0.

Print and Feed Backward

1BH + 6AH + n,or27decimal + "j" + n

Feeds the paper backward.

® n can take on a decimal value from 0 to 255.

e If the line buffer contains print data, the PT502P01 prints
that data, feeds the paper by the specified line spacing,
then feeds n dot lines backward.

¢ If the line buffer contains no data, the PT502P01 feeds the
paper n dot lines backward.

Functions the same as in mode 0.
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ESC+"@"

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Reset

1BH + 404, or 27 decimal + "@"

Initializes the PT502P01.

® The contents of the line and input buffers are cleared.
® The download characters defined are also cleared.

Functions the same asin mode 0.



100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270

MEEANRE ESC4)4n ESCHj+n ESC+@ *rerws

CONSOLE ,,,,1

LPRINT “#***** FEED PAPER FORWARD BACKWARD TEST **ese~
FOR 1=0 TO &HFF-24 STEP 51

LPRINT CHR$(&H1B);"A”;CHR$(0); 'LINE SPACE
LPRINT 1;"DOT FEED- - . - ";CHR$(&H1B);"J";CHR$(I);

LPRINT CHR$(&H1B);'j";CHR$(I+24);

LPRINT 1;” - - - ";1424;"DOT BFEED"
NEXT |

LPRINT YEEREEE RESET TEST *eawsrsr
LPRINT  CHR$(&H1B);"W";CHR$(1); " ABC”
LPRINT CHR$(&H1B);"w";CHR$(1); “ABC"
LPRINT CHR$(&H1B);"1";CHR$(1); "ABC”
LPRINT CHR$(&H1B);"@";

PRINT “HIT ANY KEYN”

A$ = INPUT$(1)

LPRINT "AFTER RESET”

END

Figure 9-11 Program Sample 6

*xkxkk FEED PAPER FORWARD BACKWARD TEST k¥ xkkx

0 DOT FEED-------- 24 DOT BFEED

51 00T FEED-------~ 75 DOT BFEED
102 DOT FEED-------- 126 00T BFEED
153 DOT FEED-------- 177 DOT BFEED
204 DOT FEED-------- 228 DOT BFEED
*kkkkkx RESET TEST sokkxkokxk

ABC

ABC

AFTER RESET

Figure 9-12 Print Sample 6
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ESC+“t"+n

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Internal Character Set Select

1BH + 741 + n, or 27 decimal + “t" +n
Selects the internal character set.

® Only the lowest two bits of n are valid.

n=1: IBM-compatible character set
n =3: Japanese kana character set

This command is ignored if n has any other value.

® The default is that specified by the function pin (36) on the
PT500GA1 (see Section 4.18).

Functions the same as in mode 0.



130
140
150
160
170
180
190
200
210
220

LPRINT CHR$(&H18B);CHR$(&H74) ;CHR$(1);
FOR 1=8&H20 TO &HFE

LPRINT CHR$(!);

NEXT |

LPRINT :LPRINT

LPRINT CHR$(&H1B) ;CHR$(&H74) ;CHR$(3) ;
FOR 1=8&H20 TO &HFE

LPRINT CHRS$(1);

NEXT |

END

Figure 9-13 Program Sample 7

1"#$%&" ( )+, -. /0123456789 ;<=>P@ABCDEFGHI JKLMNOPQRS
TUVWXYZ[\]"_'abcdefghi jk Imnoparstuvwxyz{|}~Clueasaace
€eliiAAEzA0COUUYOUCE¥RFaioUNNaQer-%%i ()
3 Ur b Fe s = e b e e Pa BT 230 ur 3906 =¢€N=S

£L[)+=" .-,

E$%&" ( )%+, -, /0123456789 1 {=>P?@ABCOEFGHI JKLMNOPQRS
TUVWXYZ[¥]"_"abcdefghi jk Imnoparstuvwxyz{ !}~ _ sl
[T A= In Y A Y L 0h 9p0914v239-P49140%97 347
AtY9FITRIRRINETARIILAETLLIFUALOTY " =HE A VWevese0 NX

REABBSBTHRANAY

Figure 9-14 Print Sample 7
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ESC+“F"+n

<Mode 0>
[Name]
[Codel]

[Function]

<Mode 1>

ESC+“1" +n

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Paper Feed Rate/Print Speed

1BH +46H + n,or 27 decimal + "F” +n

Selects paper feed rate and print speed.

® Only the lowest two bits of n are valid.
n=0: Low speed feed and low speed printing
n=1: Lowspeed feed and high speed printing
n=2: High speed feed and low speed printing
n=3: High speed feed and high speed printing

® The default is that specified by the function pins (44 and 45)
on the PT500GA1 (see Section 4.18).

Functions the same as in mode 0.

Two-ply Thermal Paper Select

1BH+214 +n,or27 decimal + “1”" +n

Selects the use of two-ply thermal paper.

® nisinterpreted as follows (higher bits are also valid):

n =1: two-ply thermal paper is selected.

n =0: two-ply thermal paper is deselected.
Other values: Ignored.

® The default is the one that is specified by the function pin
(35) on the PT500GA1 (see Section 4.18).

® When fixed division is selected, normal thermal paper is
automatically selected and this command is ignored.

® To use this command, refer to Section 3.4.

Functions the same as in mode 0.
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ESC + “i”

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

ESC+"m"

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Full cut select

1BH + 694, or 27 decimal + “i”

Selects full cut

During cutting, the printer stops printing and loading paper.

This function code is valid only when the ACU5000 series
autocutter unit is connected to the PT502P01 CPU.

If the function code is transmitted when the autocutter unit
is not connected, it will be detected as an error.

The interval between cuts must be more than two seconds.

Functions the same as in interface mode 0.

Partial cut select

1BH + 6Dy, or 27 decimal + “m”

Selects partial cut (leaving the paper connected at one point in
the center)

During cutting, the printer stops printing and feeding paper.

This function code is valid only when the ACU5000 series
autocutter unit is connected to the PT502P01 CPU.

If the function code is transmitted when the autocutter unit
is not connected, it will be detected as an error.

The interval between cuts must be more than two seconds.

Functions the same as in interface mode 0.
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9.5.3 DC3 Extended Function Codes

The DC3 extended function codes specify ruler line functions. The ruler line
function is described below.

Line printers generally cannot print vertical lines continuously while printing
characters. To compensate for this, the PT502P01 is provided with two ruler
line buffers (called A and B) which have the capacity to accommodate one dot
line of data and can print two types of ruler lines selectable by the user.

When the PT502P01 prints characters with the ruler line mode turned on, it
always prints the dots that correspond to bits set to “1” in the ruler line buffer
selected. This produces continuous vertical lines.

Ruler lines may appear in both the character and line spacing areas. Ruler line
printing is disabled while the PT502P01 is feeding backward as specified by the
sequence ESC + " or when feeding forward or backward as specified by the

pins on the PT500GA1. The PT502P01 does not support the function to
overwrite ruler lines and characters in interface mode 1.

DC3+“0"
<Mode 0>
[Name] OR Mode Overwrite
[Code] 134 + 4Fy, or 19 decimal + "O"

[Function] Overwrites ruler lines and characters. The PT502P01 is placed in
this mode when initialized.
<Mode 1> Not supported.
DC3 + “X"
<Mode 0>

[Name] XOR Mode Overwrite
[Code] 134 + 584, or 19 decimal + "X"

[Function] Prints the XOR of ruler lines and characters.
® A white image results when a ruler line and a character
overlap.
<Mode 1> Not supported.

9-34




DC3 +“A"
<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

DC3 + “B”

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Ruler Line Buffer A

134 + 41K, or 19decimal + "A"

Selects ruler line buffer A.

® Subsequently, the PT502P01 writes ruler line data into ruler
line buffer A and prints the image from ruler line buffer A
when ruler line printing is turned on.

Functions the same as in mode 0.

Ruler Line Buffer B

13H + 42K, or 19decimal + "B"

Selects ruler line buffer B.

® Subsequently, the PT502P01 writes ruler line data into ruler
line buffer B and prints the image from ruler line buffer B
when ruler line printing is turned on.

Functions the same as in mode 0.
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100

110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450

EraEr DC3+0 DC3+X DC3+A DC3+B  *#**s+

CONSOLE ,,,,1

DC3$ = CHR$(&H 13)

LPRINT “*#***** RULER LINE OR XOR A B TEST *t*ws~
*OVERLAPOR

LPRINT DC3$;"-";

LPRINT “RULER LINE OR (DC3+0Q) TEST"

LPRINT DC3%;"A";DC3%;"F@@";DC3$;" + ;DC3$;"X";

LPRINT CHR$(&H1B); "W~ ;CHR$(1);"XOR OVERLAP MODE ABCDEFG”
LPRINT DC3%;70";

LPRINT CHR$(&H1B);"W";CHR$(0);"OR OVERLAP MODE ABCDEFG”
*OVERLAPXOR

LPRINT DC3%;"-";

LPRINT “RULER LINE XOR (DC3+X) TEST"

LPRINT DC3$;"8";DC3$;"Fww";DC3$;” + ";DC3$;"0";

LPRINT CHR$(&H1B);"W";CHR$(1);"OR OVERLAP MODE ABCDEFG”
LPRINT DC3$;"X";

LPRINT CHR$(&H1B);"W";CHR$(1);"XOR OVERLAP MODE ABCDEFG"
LPRINT CHR$(&H1B);“W";CHR$(0);"XOR OVERLAP MODE ABCDEFG”

*BUFFA

LPRINT DC3%;"-";

LPRINT “"RULER LINE A SELECT (DC3+A)"

LPRINT DC3$;"C";DC3%;"A";

LPRINT DC3$;"FO0”;“RULER LINE BUFF A SELECT”;DC3%;" +”

*BUFFB

LPRINT DC3$;” -";

LPRINT “RULER LINE B SELECT (DC3+B)"

LPRINT DC3$;"C";DC3$;“B";

LPRINT DC3$;“FUU”;"RULER LINE BUFF B SELECT”;DC3$;" +"“

LPRINT CHR$(&H1B);"W";CHR$(1);“**** TEST END ***%~
LPRINT DC3$;" -"
END

Figure 9-15 Program Sample 8

9-36



¥okkkxk RULER LINE OR XOR A B TEST *kkxx
RULER LINE OR (DC3+0) TEST

Hi R, WWWWIWWWWWWIIHIHII

RULER LINE XOR (DC3+X) TEST

Figure 9-16 Print Sample 8
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DC3+“+"
<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

DC3+"-"

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

DC3 + “P"

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Ruler Line ON
134 + 2By, or 19decimal + " +"
Turns on ruler line printing.

® The PT502P01 prints ruler lines while printing characters,
spacing lines, or feeding paper as specified by a CR or LF code
oran ESC + "J" sequence.

Overwrite mode is not supported but ruler lines are printed

while spacing lines or feeding paper as specified by a CR or LF
code or an ESC + "J" sequence.

Ruler Line OFF

134 + 2DH, or 19decimal + " -"
Turns off ruler line printing.

® The PT502P01 prints no ruler line.

Functions the same asin mode 0.

Print one dot line after printing line buffer data

134 + 504, or 19 decimal + "P"

Prints one dot line from the selected ruler line buffer after
printing any data left in the line buffer. If ruler line printing is
off, the PT502P01 feeds one dot line.

Functions the same as in mode 0.
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DC3 +“C”

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Ruler Line Buffer Clear
134 + 43R, or 19 decimal + "C"

Clears all bits in the selected ruler line buffer to zero.

Functions the same as in mode 0.
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100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

"krkx** DC3++ DC3+- DC3+P DC3+C

CONSOLE .1
DC3% = CHR$(&H13)

LPRINT "*** RULER LINE ON/OFF PRINT CLEAR TEST

*KEION
LPRINT DC3$%;"-";
LPRINT “RULER LINE ON (DC3+ +)

TEST”

*kdk

LPRINT DC3$;"B";DC3$;”FBB";"RULER LINE BUFF B ON”":DC3$;" +"
LPRINT DC3$;”A”;DC3$;"FAA”;"RULER LINE BUFF A ON";DC3%;" +"“

*KEIOFF
LPRINT DC3%;"-";

LPRINT “RULER LINE OFF (DC3+ -) TEST”
LPRINT DC3$;"A";DC3$;"F@@";"RULER LINE BUFF A ON”;DC3$%;" +"

LPRINT DC3$;"X";"RULER LINE BUFF A OFF";DC3$;"-"

*LIPR
LPRINT DC3%;"-";

LPRINT "1DOT LINE PRINT (DC3+P) TEST”

LPRINT DC3$;”B";DC3$;"F00”;"RULER LINE BUFF B ON

FOR I=1 TO &HIF
LPRINT DC3$;"P";
NEXT |

*KEICLR

LPRINT DC3%;"-";

LPRINT “RULER LINE CLEAR (DC3+C) TEST”

FOR I=1 TO 3
LPRINT DC3%$;"A";

LPRINT DC3$;"F@@";CHR$(&H1B);"w”;CHR$(1);

LPRINT DC3$;" +”;"RULER LINE ON”"

",DC3%;" +“

LPRINT DC3$;“C";CHR$(&H1B); “w";CHR$(0); "RULER LINE CLEAR”

NEXT |
END

Figure 9-17 Program Sample 9
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DC3 + “V”

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

DC3 + “v"

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Ruler Line MSB Image

134 + 564 + DATA, or 19decimal + "V" + DATA

Writes image data into the selected ruler line buffer.

The image data consists of one dot line of data as with the
bit image.

The PT502P01 Erints the image so that the most significant
bit appears at the left margin.

See the descrigtion on the MSB bit image escape sequence
for the allowable byte count values.

Functions the same as in mode 0.

Ruler Line LSB Image

134 + 764 + DATA, or 19decimal + "v" + DATA

Writes image data into the selected ruler line buffer.

The image data consists of one dot line of data as with the
bitimage.

The PT502P01 prints the image so that the least significant
bit appears at the left margin.

See the descrigtion on the MSB bit image escape sequence
for the allowable byte count values.

Functions the same as in mode 0.
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100 "****** DC3+V DCI+v  rrErr

110 CONSOLE .1

120 DC3$ = CHR$(&H13)

130 *Ms8B

140 LPRINT DC3$;"-*;

150 LPRINT “RULER LINE MSB IMAGE (DC3+V+n) TEST”
160 LPRINT DC3$%;"A";

170 LPRINT DC3$;"V";

180 DL=104 "1
190 FOR I=1 TO DL

200 LPRINT CHR$(l);

210 NEXT |

220 LPRINT DC3%;" +";"MSB WMAGE RULER LINE"

230 LPRINT CHR$(&H1B);"w";CHR$(1);"MSB IMAGE”

240 *iSB

250 LPRINT CHR$(&H1B);“w";CHR$(0);

260 LPRINT DC3$;"-";

270 LPRINT “RULER LINE LSB IMAGE (DC3+v+n) TEST”
280 LPRINT DC3$;"8";

290 LPRINT DC3%;"v";

300 DL=104 "
310 FOR I=1 TO DL

320 LPRINT CHR$();

330 NEXT |

340 LPRINT DC3%;"+";"LSB IMAGE RULER LINE"

350 LPRINT CHR$(&H1B);"w”;CHR$(1);“LSB IMAGE"

360 END

INE=104 BYTE

LINE=104 BYTE

Figure 9-19 Program Sample 10

RULER LINE MSB IMAGE (DC3+V+n) TEST
TN '

Figure 9-20 Print Sample 10
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DC3+“D”" +n1+n2

<Mode 0>
[Name] Define ruler line by dot
[Code] 13H + 444 + n1 + n2,or 19decimal + "D" + n1 + n2
[Function] Sets the dot in position n2n1 with respect to the dot coordinates
on the left edge to "1.”
® n1 represents the lower-order byte (0 < n1 < FFy) and n2
the higher-order byte (0 < n2 <03y, i.e., the lowest two bits
are valid).
<Mode 1> Functions the same asin mode 0.

DC3+“L"+n1+n2+n3+n4d

<Mode 0>
[Name] Define ruler line by line
[Code] 134+4CH+n1+n2+n3+n4,or

19decimal +"L" +n1+n2+n3+n4

[Function] Sets a line of dots from the n2n1th dot to the n4n3rd dot with
respect to the dot coordinates on the left edge to “1.”

® n1 represents the lower-order byte (0 = n1 < FFy) and n2

the higher-order byte (0 < n2 <03y, i.e., the lowest two bits
are valid).

® n3 represents the lower-order byte (0 < n3 =< FFy) and n4

the higher-order byte (0 < n4 <03y, i.e., the lowest two bits
are valid).

<Mode 1> Functions the same asin mode 0.




RULER LINE DOT SET (DC3+D+n) TEST

DOT SET PRINT!!
RULER LINE LINE SET (DC3+L+n) TEST

LINE SET PRINT
PATTERN FILL (DCB+F+n) TEST

IIlIIIIlIIl IIlll!!IIlIII

Figure 9-22 Print Sample 11



DC3+ ("

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Continuous Ruler Line Control Code Input
13H + 284, or 19 decimal + "("
After this code is received, the PT502P01 accepts any ruler line

control code without a leading DC3 code until a “)" code is
received.

® The PT502P01 ignores any codes other than the DC3
extended function codes.

Functions the same as in mode 0.

Sample GW-BASIC program:

OPEN "LPT1:BIN" FOR OUTPUT AS $l

PRINT #1,CHRS (&H13) ; "a" ¢ CHR$ (&H13) ; "4»

PRINT §#1,CHRS$ (&H13) ; "pF" ; CHR$ (&H40) ; CHRS (&H40) ;
PRINT #1,CHR$ (&H13) ; "p" .

i
OPEN "LPT1:BIN" FOR OUTPUT AS L 21
PRINT #1,CHR$ (&H13) ; "(A+F@EP)" ;

r
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DC3+“F"+n1+n2

<Mode 0>
[Name]
[Code]

[Function]

<Mode 1>

Define ruler line with repeating pattern
134 + 464 + n1 + n2,or 19decimal + "F" + n1 + n2

Fills the selected ruler line buffer with 2 bytes of data
represented by n2n1.

® n1 represents the lower-order byte (0 = n1 = FFy) and n2
the higher-order byte (0 < n2 < FFp).

® The PT502P01 prints the image so that the least significant
bit of n1 appears at the left margin.

Functions the same as in mode 0.



100 ‘'****** DC3+D DC3+L DC3+F *arxx

110 CONSOLE .1

120 DC3$=CHR$(&H13)

130 *DOTS

140 LPRINT DC3%;"-";

150 LPRINT “RULER LINE DOT SET (DC3+D+n) TEST”
160 LPRINT DC3$%;"A";

170 LPRINT DC3%;"C";

180 LPRINT DC3%;"+";

190 LPRINT DC3%;"X";

200 DL=832/2

210 FOR =1 TO DL

220 LPRINT DC3%;"D";CHR$(I MOD 256);CHR$(I1¥ 256);DC3%;"P";
230 NEXT |

240 LPRINT DC3$%;" +";"DOT SET PRINTII”

250 °

260 *LINES

270 LPRINT DC3%;"-“;

280 LPRINT “RULER LINE LINE SET (DC3+L+n) TEST”
290 LPRINT DC3%;"A";

300 LPRINT DC3%;°C";

310 LPRINT DC3%;"+";

320 LPRINT DC3%;"X";

330 DL=832/4

330 FOR =1 TO DL

350 LPRINT DC3%;"L";CHR${I MOD 256);CHR$(I MOD 256);CHR$(DL. MOD
256);CHR$(DL¥ 256);DC3$;"P";DC3%;"C";

360 NEXT |

370 LPRINT DC3%;”+";”LINE SET PRINTIH”

380 °

390 *PATFL

400 LPRINT DC3%;"-";

410 LPRINT "PATTERN FILL (DC3+F+n) TEST”

420 LPRINT DC3$%;"A";

430 LPRINT DC3$%;"C";

440 LPRINT DC3$;" +";

450 LPRINT DC3$;"X";

460 DL=832/4

470 FOR i=1 TO DL

480 LPRINT DC3$%;"F";CHR$(i MOD 256);CHR${I MOD 256);DC3$;"P";
490 NEXT 1

500 LPRINT DC3$%$;” +“;"PATERN FILL TEST”

510 END

Figure 9-21 Program Sample 11



100
110
120
130
140
150
160
170
180
190
200
210
220
230

HRRRRR DI ( DC34) rraes
CONSOLE .1
DC3$% = CHR$(&H13)

*KEIREN

LPRINT DC3$;"-";

LPRINT “*** CONTINUE RULER LINE (DC3+() ) TEST =***~
LPRINT DC3$;“(";"A";"C";" +";"0"

DL=832/4

FOR i=1 TO DL

LPRINT “F";CHR$(I MOD 256);CHR$(I MOD 256);"P"
NEXT |

LPRINT DC3$;")";“TEST END”

END

’

Figure 9-23 Program Sample 12
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9.6 FUNCTION CODE INDEX

Table 9-2 is an index of the function codes supported by the PT502P01.

Table 9-2 Function Code Index

Function Code Hex Decimal Function Page
CAN <18> <24> Cancel line buffer 9-5
LF <0A> <10> Print and feed one line 9-6
CR <0D> <13> Print and feed one line 9-6
SO <0E> <14> Turn on double-width mode 9-7

(with automatic reset)
DC4 <14> <20> Turn off double-width mode 9-7

{(with automatic reset)
ESC +“2" <1B><32> | <27><50> Set line spacing to 16 dots 9-10
ESC+“0" <1B><30> | <27><48> Set line spacing to 4 dots 9-10
ESC+“A" +n <1B><41> | <27><65> | Setline spacingtondots 9-10
ESC+“3" +n <IB><33> | <27><51> Set line spacing to n dots 9-10
ESC+ " =" 4n <1B><2D> | <27><45> |Turnon underlining 9-13
ESC+“W" +n <1B><57> | <27><87> [Select/release double-width mode 9-14
ESC+"W” +n <1B><77> | <27><119> | Select/release double-height mode 9-15
ESC+“1" +n <18><49> ] <27><73> | Turnon/off reverse mode 9-16
ESC+"V" +n1+n2 <1B><56> | <27><86> | SetMSB bitimage 9-19
ESC+"v" +n1+n2 <1B><76> | <27><118> |SetlLsB bitimage 9-21
ESC+SP+n <1B><20> | <27><32> |Setcharacter spacing 9-24
ESC+"s"+nl+nr <1B><73> | <27><115> |Setleftright character spacing 9-24
ESC+“J" +n <IB><4A> | <27><74> | Printand feed paper forward n dot line(s) 9-27
ESC+"j"+n <1B><6A> } <27><106> ] Print and feed paper backward n dot 9-27

line(s)
ESC+“@” <1B><40> | <27><64> | Reset 9-28
ESC+“t" +n <1B><74> ] <27><116> ] Selectinternal character set 9-30
ESC+"F"+n <IB><46> | <27><70> Select speed 9-32
ESC+“1" +n <IB><21> | <27><33> Select two-ply thermal paper 9-32




Table 9-2 Function Code Index (Continued)

Function Code

Hex Decimal Function Page

ESC+“i” <1B><69> | <27><105> | Select full cut 9-33
ESC+“m” <1B><6D> | <27><109> | Select partial cut 9-33
DC3+"0” <13><4F> | <19><79> | Overwrite ruler line and character in OR 9-34

mode
DC3 +“X” <13><58> | <19><88> | Overwrite ruler line and character in XOR 9-34

mode
DC3 +"A" <13><41> | <19><65> ]Selectrulerline buffer A 9-35
DC3 +“B” <13><42> ] <19><66> | Selectrulerline bufferB8 9-35
DC3+"+" <13><2B> | <19><43> |]Turnonrulerline 9-38
DC3+"-" <13><2D> | <19><45> | Turnoffrulerline 9-38
DC3 +"P” <13><50> | <19><80> |Print one dot line after printing line 9-38

buffer data
DC3 +“C” <13><43> | <19><67> | Clearrulerline buffer 9-39
DC3 + “V” <13><56> | <19><86> | Write ruler line MSB image 9-42
DC3 +“v” <13><76> | <19><118> | Write rulerline LSB image 9-42
DC3+“D" +n1+n2 <13><44> | <19><68> | Define rulerline by dot 9-44
DC3+"L"+n1+n2+n3+nd | <13><4C> | <19><76> | Define ruler line by line 9-44
DC3+"F" +n1+n2 <13><46> | <19><70> | Define ruler line with repeating pattern 9-45
DC3+“(" <13><28> | <19><40> | Continue ruler line control code input 9-48
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APPENDIX A
CHARACTER CODES

Thg character codes for the character sets in the PT502P01 are listed in Tables A-1
and A-2.




Table A-1 IBM Compatible Character Set
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Table A-2 Japanese Kana Character Set
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