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Warning !
The power supply of TP uP-A series printers is
only DC +5V.
Never use AC mains !



Introduction

TP HP-A is a new series of panel-mounted impact dot-
matrix microprinters. All members of this series are very
easy to mount on the instrument panel. These instrtuments
then can print ASCIH characters, curves, or any other
required print function.

TP uP-A comes in six models with different print
speeds, line widths, and interfaces. They print 16, 24 or 40
characters per line. Interfaces are standard parailel
CENTRONICS compatible or serial RS-232C compatible.
TP pP-A provides 36 standard ESC print commands.

TP pP-A series printers operate with single DC § volt
power supply. They have a compact size:
11 Imm(W)x62mm(H)x 128mm(D).

Chapter 1. Features and Specifications

1.1 Models
The models of TP puP-A series are shown as follows:

TP uP-A16S
16 character line width, | line per second printing
speed and RS-232 serial interface.

TP uP-Al6P
16 character line width, 1 line per second printing
speed and CENTRONICS paralie! interface.

TP uP-A24S
24 character line width. 0.7 line per second printing
speed and RS-232 serial interface.

TP uP-A24P
24 character line width, 0.7 line per second printing
speed and CENTRONICS paralle! interface.

TP uP-A408
40 character line width, 0.4 line per second printing
speed and RS-232 serial interface.

TP pP-A40P
40 character line width, 0.4 line per second printing
speed and CENTRONICS parallel interface.
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1.2. Interface

The Serial Interface, compatible with RS-232Cstandard,
is linked with the master computer through a 9 pin D type
connector and cable. The Parallel Interface, compatible
with CENTRONICS, is linked with the master computer
through a 26-pin connector and a ribbon cable. For details
see “Interface’” sections - Chapter 3 and Appendix F& G.
1.3. Character Codes

TP pP-A provides a font with 448 characters in the
internal ROM. The font includes English, Greek, German,
French, Russian, Japanese and Chinese characters, math
symbols, specific meaning symbols and tabulation symbols.
Characters are 5 x 7 dot matrix and graphics 6 x 8. 32 special
characters can also be defined with the print program.

TP puP-A provides Bit Image mode. The Bit Image
mode can be mixed with characters on the same line.
1.4. Priat Commands

TP uP-A provides 36 print commands. Most of these
are compatible with the popular standard. TP pP-A can be
substituted for 9 pin printers or even 24 pin printers usually
without modification. Some new commands are added for
special features. The command for printing curves,
convenient for plotting graphs, is an example.
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1.5. Working Modes

TP uP-A has six working modes - Dump, Text, Bit
Image, Self-Test, On/Off Line and Paper Feed mode. The
first three modes are selected by control commands and the
last three by button switches. Sce Chapters 3 and 4.
1.6. ““Off-Line”’ Printing

For some applications, particularly for industrial control,
a faster printing process is needed. To provide this a buffer
storage may be added. The master computer transfers data
to the buffer very fast. Then the printer prints **Off-Line"’
and the computer can proceed to other jobs without delay.
There are three sizes of printer buffer, 0.5K, 6.5K and 30.5K
bytes. (6.5K and 30.5K are optional extras.)

1.7. Specifications

The general features of TP uP-A series are listed as
follows:

1. Interface - Parallel or Serial

The Paralici Interface is compatible with CENTRONICS
standard. The data bus DBO - DB7 is one direction.
Synchronous signal STB is sent from the master computer.
Information on the present condition of the printer is sentto
the master computer by signat ACK, BUSY, and SEL.



Signal level is TTL standard.

The Serial Interface is compatible with RS-232C
standard. The Baud Rate may be selected as 150, 300, 600,
1200, 2400, 4800, 9600 or 19200 bps. Transmission is
asynchronous. Handshaking is by Flag Control or
X-ON/X-OFF Protocol. The Parity Check can be selected
as Even, Odd or None by setting an internal DIP switch.
The signal level is EIA standard.

2. Indicator and Switches

A green LED lamp indicates the status of the printer :
On Line or Off Line. There are two push button switches,
SEL (SELect On/Off L.ine) and LF (Line Feed).

3. Power supply
Single DC § Volt only.
1.5 Amps MAX.

4. Ribbon
Life time is 10,000 lines. Two colours - black or blue.

The required current is

5. Printing Paper

Plain white paper. Paper width 44.5 +/- 0.5 mm for
TP pP-A16, or 57.5 +/- 0.5mm for the other models.
Thickness 0.07mm. The outer diameter of paper roll must
be not more than 40mm.

Specifications of six models are shown as follows:

Parameters of 6 Modeis of TP uP-A Series

Char/Line Char. Size Dot Sixe Spead
Model (5x7) (WxH mm) (WxH mm) Dots/line (Lines/Sec) interface
! CENTRONICS
TP uP-A16P 16 1.8x2.5 |0.35x0.35 | 96 1.0
TP uP-A16S RS-232C
N CENTRAONKCS
TPypP-A24P |, 17x2.4 |033x0.37 | 144 0.7
TP uP-A24S AS-232C
_ CENTRONICS
TP uP-A40pP 40 1.1x2.4 |020x0.33 | 240 0.4
TP uP-A40S AS-232C
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Chapter 2. Installation

2.1 Measurements

The appearance of TP uP-A series printer
is shown in Figure 2-1. And measurements of the
outline in Appendix 1.

SCREWS

INTERFACE
———— CONNECTOR

——— PAPER ROLL

FRONT COVER

Figure 2-1. Appearance of
TP [P-A series printer



Toinstall TP uP-A onto an instrument panel an opening
is required with measurements as shown in Figure 2-2.

}——— 103+0.10mmn ———————

57+0.10mm

i

v,
———— 11140.20mm ————|

Figure 2-2 M ement of Opening
2.2 Method of Installation

Spring clips will be found on both sides of the printer
chassis. To install TPUP-A pressthese spring clips and insert
chassis into the opening as Figure 2-3. The spring clips
should secure thisfirmly in place. A steel or aluminiumplate
of 0.8 - 1.2 mm is recommended as a base plate on the
instrument panel.

The Chassis and Controller can be placed in instrument
separately. Take off two screws on the Controller. The
Controller is finked with Chassis by two cables as Fig. 2-4.

INSERT INSTRUMENT
PRINTER > PANEL

11 WAY CABLE

CHASSIS

5 WAY CABLE

Figure 2-4 Two cables link TP uP-A Chassis and
Controller when they are placed separately
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2.3 Connecting Power Supply

TP uP-A printers require a single 5 Volt DC power
supply. Capacityisnotless than 1.5 Amps. Voliage Tolerance
4.5 - 5.5 V. Before swilching on check polarity, voltage and
capacity of the power supply. Exceeding the normal range
of TP puP-A or connecting wrongly, may make the printer
work poorly or even cause permanent damage.

TP uP-A isprovided with a two-wire power cable - RED
positive, WHITE negative. The plug fits socket J1 on the
controller board. This plug is protected to prevent wrong
polarity.

2.4 Loading Ribbon Cassette

Ribbon Cassette has
been loaded inside the
printer before packing.
When the printing
becomes faint, load anew
Ribbon Cassette as
follows:

1. Take off Front
Cover. ( Note arrow.
Figure 2-5.)

FRONT

COVER
PRINTER

CHASSIS

Fig. 2-5. Take off Front Cover
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2. Remove old cassette ( Figure 2-6 }

Caution - Firstlift the left end of Ribbon Cassette, then

right.
PRINTER

HEAD

Fig. 2-6. Remove Ribbon Cassetle

3. Replace a new Ribbon Cassette.

Remove Paper Roll. Put the right end of the Cassette
onto the Axle on the Printer Head, thenthe leftend. If it is
difficult to push the right end down rotate the Gear slightty
as indicated. (See arrow on Cassette Cover.) When the
Cassette clips into place. check that the ribbon is straight.
If not, rotate Gear.

4. Replace Front Cover.



2.5 Loading Paper

With the TP puP-A as shipped a roll of paper has been
loaded but has not been fed to the Printer Head. This is to
prevent damage. Before use prepare as follows:

1. Switch off.
2. Take off Front Cover.

3. Remove TP uP-A from instrument panel (Figure
2-7).

INSTRUMENT

PRINTER
CHASSIS

1. PRESS

Fig. 2-7. Remove Printer

4. If aroll has not been installed, remove the Axle Rod
( Figure 2-8); slide on Paper Roll; and replace loaded Axle
Rod in slots ( Figure 2-9).

AXLEROD

SLOTS

Fig. 2-8. Remove Axle Rod



5. Cut paper as Figure 2-10.

PAPER ROLL

1. PUSHIN

Fig. 2-10. Cut Paper

2. PUSH DOWN

AXLEROD 6. Feed paper to Printer Head.

Turn on power. Press SEL Key until LED Indicator
turns off. Then press LF. Motor starts. Feed paper to Printer
Head. When paper begins to come out of the Exit Slot press
LF or SEL Key to stop motor. Switch off power.

7. Replace Printer Chassis in instrument panel and clip
on Front Cover.

Fig. 2-9. Replace Axle Rod and Paper Roll
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Chapter 3. Operation

3.1 Checking Mode}

The TP uP-A is shown in Fig. 2-1. Check model No. on
the label. Read special instructions on this model in the
manual
3.2 Paralle) Inierface Connection

TP uP-AXXP microprinter has a parallel interface. The
interface is compatible with CENTRONICS standard. The
interface connector is a 26-way socket with 0.1" pin pitch.
(Fig. 3-1. ) This socket connects with a plug provided by
user. The recommended plug is model 5320-26 of MOLEX.
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Fig. 3-1. Pin order of the connector
for Parallel Interface

The descriptions of signals are listed in Figure 3-2.

Pin No. | Signal | InfOut Description
1 Y N  {Stobe puise 10 read date in
3 DATAT| IN
5 OATAZ N
7 DATA3| iN (Thess
of the 18t to Bth bits
® DATA4 | 1N lof parsilel data
Esch signal is at "HIGH® level
1t IDATAS| N gy g
1 DAYAR N 1"LOW" when togiced 0
15 DATA7 | N
17 DATAB | N
M'LOW
18 —_ oUT lindicates that data has been
ACK received and that the printar is
rewdy 10 acCept next data.
Signal set “HIGH" 10 indicate
b4 8uUsY | OUT e prink ¢ ¢ deb
23 PE e [ Pulf-ciown 10 ground.
T 1Pukp o 45V theough 3.3k
SEL | OUT {resistor, 10 inclioate the pricwer
in ON-LINE.
PUl-p 1o +5V through 3.3
4 |z@ron| U7 |rsistr
268268 NC - INO COnNecton
10-24 GND | - |Ground, Logicsl 0" level.

Fig. 3.2 Descriptions of Parallel Interface signals
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Signal level is TTL standard.

The signal timing chart of parallel interface is shown in
Figure 3-3.

45—
BUSY

J\%
ACK

B
DATA \\\
e

A\

5 \Apptox, 5 us
N Approx. 5 pus

T _0.5us (MIND
T5as (MIN,)
0515 (MIN.)

Fig. 3-3. Signal timing chart of parallel interface
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3.3 Serial Interface Connection

TP pP-AXXS microprinter is a serial interface printer.
The interface is compatible with RS-232C standard. The
interface connector on the Controller of TP puP-AXXS isa
9-pin D-type connector (female, Fig. 3-4). The connector
provided by user is 9-pin D-type connector (male).

5 1
9 6

Fig. 3-4. Hole order of the connector
of serial interface




The descriptions of signals are listed in Figure 3-5.

:’: Signal| Source Description

1 |DCD | Printer [Sameas CTS. -
Printer transmits data when

2 | RxD | Printer {uses the hand- shaking of
X-ON/X-OFF

3 |0 i m&mmm

5 |GND
Signal 561 "MARK" state 1o
indicate the printer is BUSY

. and can not accept data,

8 | CTS | Printer | 1 “SPACE” state to
indicate the printer is ready
and can accept data

Fig. 3-5. Descriptions of serial interface signals

Signal level is compatible with EIA standard.

The Baud Rate of serial interface canbe selected as 150,
300, 600, 1200, 2400, 4800, 9600 or 19200 bps. It can be set
with internal DIPswitches asrequired. Tosetthe Baud Rate,
take off the removable Front Cover and pullthe printer out.
You can see the DIP switch in the upper right corner of the
PCB. Baud Rate can be sclected as in Figure 3-6. Switch
near the white mark is K1. The setting is K1 ON, K2 OFF,
K3 OFF ex-factory, i.e. 9600 bps.
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DIP SWITCH BPS
-]

11 Is]als]
Cooooo 150
1. 2 3 4 & &

o

Descon
alalals]s] 300
" 3 3 4 85

o

Is] Jalsls)

sl Islalsfs] 400
1 2 2 4 & @

on

0omoog

[T Jalalala 1200
12 3 4 § &

oN

amcooa
oomano 2400
1 2 3 4 5 &

on

Omgooo
208000 4800
1 3 3 4 & &

on

sO00co

L 1 Jals]s! 9600
T2 3 4 B &

on

ooogoo
ssmgop | 1920

Fig. 3-6. Baud Rate selection
*

The format of serial data is asyachronous as shown in
Figure 3-7.

{ SunBit©) | DaaBits | PanityBa | SwpBit() |
i bit 748 bits 1 bit 1bit

Fig. 3-7. Asynchronous transmitting format

START bit and STOP bit are one bit signals. These
signals come at the beginning and the end of a computer
message. The computer message, the DATA, has seven or
eight bits, plus a Parity Check bit. The Data bits and Parity
Check can be set -

with K5 and K¢ | DIP SWITCH | PARMTY
switches as in [slnluin] ¥ |
Figure 3-8. These Heaaag 8-NON
are setat Non Parity Bonomo
ex-factory, K5 ON, 0ooQo. 8-ODD
K6 ON.
fiooooa
gooosD | 8-EVEN
" 3 4 3 &
on
ggooaa
nooose | TRV

Fig. 3-8. Panity selection



The signal polarity of serial RS-232C is:

Mark = Logic **1°’ (EIA low level, -3V to -27V)

Space = Logic **0"* (EIA high level, +3V to +27V)

There are two kinds of Handshaking to be selected.
First is the flag control. The other is the X-ON/X-OFF
protocol. Itis selected with K4 as in Figure 3-9. The K4 is
set to OFF ex-factory.

DIP SWITCH | HANDSHAKING
fioomao

ngogog | PAC
oN

Qoooaao

oogmpg | YOnXOR

Fig. 3-9. Handshaking selection

Two kinds of Handshaking are listed in Figure 3-10.

H: haki! Data Directi RS-232 Interface's Signal
Can accept data Line 1 & 8 are SPACE siate
Fiag Control
Can't accept duts | Lioe § & 8 are MARK siate
X-ON/X-OFF Can accept data | Send X-ON code (11H) on line 2
Control | Can'tacoept data  [Send X-OFF code (13H) on line 2

Fig. 3-10. Two kinds of Handshaking

‘The operation procedure of serial interface is shown as
follows:

(1) Select Baud Rate with switches K1 - K3.

(2) Select Data bits and Parity with switches K5 and K6.

(3) Select Handshaking with switch K4.

(4) When only 32 bytes free space is left in the printer
buffer, signal DCD (line 1) and CTS (line 8) are both set to
“‘busy”’, i.e. Mark status, by printer. Otherwise set to
‘‘ready’’, i.c. Space status.

(5 Under X-ON/X-OFF control Handshaking, the
printer sends X-OFF code (13 in Hex.) when itis busy, sends
X-ON code (11 in Hex.) when ready. Under Flag control
Handshaking, host computer sends data to printer when
both DCD and CTS are ready.
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3.4 Indicator and Switches Operation

There are one green LED indicator and two button
switches on the panel of the printer. A button switch is
labelled “*SEL" for selecting On/Off Line. Another is
labelied **LF'* for paper Line Feeding.

On/Off-Line status is indicated by the green LED.
When the indicator is On the printer is On-Line. The SEL
button changes this status.

Three working mode - Self-Test, Oo/Off Line and
Paper Feed are selected by SEL and LF buttons.

1. Self-Test Mode

There are two ways to enter the Self-Test mode.

(1) When Power On Press SEL button for a few
seconds, thenrelease. The indicator then turns off and the
printer prints out Self-Test sample.

(2) With Power On and printer Off-Line, press and
hold LF and then press SEL. Release both buttons
together. The printer will enter Self Test mode

There are also two ways to exit the Self-Test mode.

(1) The printer will exit Self-Test mode automatically
after printing the Seif-Test sample.

-16-

(2) When the Self-Test sample is being printed, it can
be terminated by pressing the SEL button.

2. On/Off Line Mode

After switching on or exiting from the Self-Test mode,
the printer enters On-Line mode. The green indicator lights
up. Press the SEL button, green indicator goes off. Printer
enters Off-Line mode and can not receive data. Press SEL
again. Printer re-enters the On-Line mode.

SEL has another function - to interrupt the printout. [f
SEL is pressed and then released during a printout, the
printer will stop after completing the current line. At this
point you can feed more paper. To complete the printout,
press and release SEL button. The printer will run again at
the point printout was interrupted.

3. Paper Feed Mode

When print procedure is interrupted, green LED off,
the printer enters Off-Line mode. If paper has tobe replaced,
press LF button, thenrelease. Printer will feed paper without
printing. Repress LF, then release, printer will stop paper
feed. Press SEL, printer re-enters On-Line mode. Printer
can alsore-enter On-Line mode in the Paper Feed procedure
by pressing the SEL button.



3.5 SeHf-Test

Self-Test checks condition of printer. If the printer
prints out the Self-Test sample comrectly It is working
normally. Faults, if they exist, can not li¢ in the printer and
must in the interface or master computer. If Self-Test does
not run or prints out a faulty sample, check Power Supply. If
power is OK, the printer itself requires attention.

Self-Test prints out all characters in the fonts. Then
prints the messages about interface type and printer head
model. (See Appendix D.)

After Self-Test the printer enters On-Line mode. Itcan
then receive data from the master computer.

3.6 Printer Initislization

Initialization includes default value settings. Default
values are: 3 dot Line Spacing, 40 lines Form Length, 0
values of Vertical Tab and Horizontal Tab, 0 values of Right
Margin and Left Margin, normal alphanumeric and graphic
character size (i.c. Enlarge Factor is 1). Initialization clears
all user defined characters and data in printing buffer, and
selects character set 1, then sets printerto On-Line mode, i.e.
ready to receive commands and data.

There are three ways to realize Initialization.

First - run Initialization software on master computer.
Master computer sends Initialization command (ESC @) to
printer.

Second - through Self-Test procedure.

Third - power on Initialization.

-17-



Chapter 4. Printing Commands

4.1 Summary

TP UP-A provides up to 36 printing commands. These
command special functions:

(1) Define formatting.

(2) Enlarge or condense characters.

(3) Print image graphics.

(4) Select font.

(5) Define special characters.

(6) Other.

Some of these commands consist of a one byte control
code. Some are ESC code sequences. The latter sequences
start with *‘ESC'’, followed by other alphanumeric
characters.

Printer’s control codes (especially ESC control codes)
are not standardized. Every printer manufacturer has his
own code system. Control codes for the TPuP-A series were
designed with reference to the popular printer. Hence,
they are compatible with most printers.

Printing commands are described under five headings
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set out below:
Code Sequence
Function
Format
Explanation
Example

Code Sequence Function

Format: ASCII : the sequence in standard ASCII
characters.

Decimal : the sequence in decimal numbers.
Hexadecimal: the sequence in hexadecimal

numbers.

Explanation:

A description of the effect of issuing the command, i.e.
what the command does.
Example:

Some program examples are listed to illustrate the

commands. These printing commandsare introduced below
according to the type of function they perform.



4.2 Paper Feeding Commands

LF Line Feed

Format: ASCII: LF
Decimal : 10
Hexadecimal: 0A

Explanation:

Print the data in the buffer of the printer and feed paper
one line. If no data in the buffer feed paper one line only.

ESC) Perform Dot-Line Feed

Format: ASCII: ESCJ n
Decimal: 27 74 n
Hexadecimal: 1B 4A n

Explanation:

Immediate Line Feed for n dot lines without Carriage
Return. The value of n can be any number in the range
1-255.

Enlarge character commands ESC V or ESC W (refer to
Section 4.4) enlarge line spacing and consequently change
the value of any following ESC J command.

ESC1 Set line spacing

Format: ASCIH: ESC1 =n
Decimal: 27 49 a
Hexadecimal: 1B 31 o

Explanation:

The line spacing is setto n dot-lines for future Line Feed
commands.

The value of a can be any number in the range 1 - 255.
Normal settings are n=0 for ESC K Bit Image print mode
and n=3 for text print mode.

Example:

The BASIC program for this command is shown below:

IGFORI=1 TO 11 STEP2

20 LPRINT CHR$(27):"1":.CHRS(I); ‘ESC1

‘sel line spacing

-19-



30 LPRINT *‘LINE SPACING™ ;CHR$(10);
‘print string and Line Feed

40 NEXT1

A printout of the above the program on TP uP-A:

LINE SPACING

LINE SPARCING

LINE SPACING
LINE SPACING

e EPRciN

4.3 Formatting Commands

ESCC Set page length in lines

Format:ASCIl: ESCC n
Decimal: 27 67 n
Hexadecimal: 1B 43 n

Explanation:

The page length is set to n lines. The value of n should
be within the range 0 10 255. If n=0, the page length wili be
256 line. Default value n=40.

FF Form feed ESCN Set bottom margin
Format: ASCII : FF Format:ASCIl: ESCN =
Decimal : 12 Decimal: 27 78 a
Hexadecimal: OC Hexadecimal: 1B 4E n
Explanation: Explanation:

Feed paper to the beginning position of next page.

-20-

The bottom margin is set to n lines. The value of n
should be within the range 0 to 255. Default value n=0. In
TP uP-A, the bottom margin is the spacing between the last



line of a page and the first line of the next page.
Example:

To set the bottom margin to 3 lines, send the following
sequence:

ASCII: ESCN ETX
Decimai: 27 78 3
Hexadecimal : 1B 4E 03

BASIC program:

LPRINT CHRS$(27):"N":CHRS(3);

ESCB Set vertical tabs

ESCO Cancel bottom margin

Format:ASCII : ESC O
Decimai: 27 79
Hexadecimal : 1B 4F

Explanation:

The bottom margin is setto zero. This meansthe printer
will print line by line without page breaks.

Format: ASCII: ESCB ! n2 n3 ..
Decimal: 27 66 nl n2 23 .. O
Hexadecimal : 1B 42 nl n2 n3 .. 00

NUL

Explanation:

Thetab positions are enteredas nl . n2, and soon. These
nl,n2, ...are within the page length set by ESC C command.

The NUL character is added to indicate the end of the
comymand.

All vertical tab settings can be cleared by using this
command in the format ESC B NUL.

VT command executes vestical tab, and feeds paper to
next tab position.
Example:

Tosetthree vertical tabs atlines 2, 5 and 8 onapage, you
would send the following commands:

ASCIl: ESCB STX ENQ BS NUL
Decimal: 27 66 2 5§ 8 O
Hexadecimal: 1B 42 02 05 08 00
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BASIC program:
10 LPRINT
CHRS$(27);"B":CHRS$(2)CHR$(4)CHRS$(6)CHRS$(0):
‘ESC B commands
20 LPRINT CHRS$(11); ‘VT command
30 LPRINT “VTAB1'"; ‘print string
40 LPRINT CHRS$(11); ‘VT command
SOLPRINT “VTAB2''; ‘print string
60 LPRINT CHRS(11): ‘YT command
70 LPRINT *“VTAB3"'; ‘print string
Printout:
UTAaB3
UTABZ2
UTAB1
VT Vertical tab

Format: ASCIl: VT
Decimal : 11
Hexadecimal : 0B

S22

Explanation:
Feed paper to next vertical tab setby ESC B command.
Note: If no vertical tab setting or if curreat position
equais or exceeds the last vertical tab, command VT feeds
paper one line (same as LF commandy). If the position setting
with ESC B exceeds the current position, no line feed is
performed for such position.

ESCD Set horizontal tabs

Format:ASCII: ESCD ni n2.. NUL
Decimal : 27 68 al n2. O
Hexadecimal: 1B 44 nl n2.. 00

Explanation:
The tab positions are entered asnl, n2 and soon. These
nl, n2,... are within the line width of the printer. (See 1.7.)
The NUL character is added to indicate the end of the
command.

All horizontal tab settings can be cleared by using this
command in the format ESC D NUL.



HT command executes horizontal tab.
Example:
To set three horizontal tabs at character positions 2, 9
and 14, you would send the following commands:
ASCII: ESCD STX HT SO NUL
Decimal: 27 68 2 9 14 0
Hexadecimal: 1B 44 02 09 OE 00
The BASIC program for this example is set out below:

10 LPRINT **1234567890123456"" ‘scalar

20 LPRINT

CHR$(27):"D";CHR$(2)CHRS$(9YCHR3(14)CHRS3(0):
‘ESCD

30 LPRINT CHRS$(%): ‘HT command

40 LPRINT “‘HT1""; ‘print string

50 LPRINT CHRS(9): ‘HT command

60 LPRINT **HT2"": ‘print string

70 LPRINT CHR3(9): *HT command

80 LPRINT *“HT3"" ‘print string

The printout from this program on TP pP-A is:

HTL HY2 HT3
12343567890123436

HT Horizontal tab

Format: ASCIl : HT
Decimal: 9
Hexadecimal : 09

Explanation:

The printing position is advanced to the next horizontal
tab set by ESC D command.

If no Horizontal Tab setting or if the current print
position equals or exceeds the last Horizontal Tab, HT
command does not execute.

ESCf Print blank characters or lines

Format:ASCII: ESC f m n
Decimal : 27 102 m n
Hexadecimal: IB 66 m n

Explanation:
If m=0, command ESC f NUL n will print n blank
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characters. The value n should be within the line width of the
printer (See 1.7).

If m=1, command ESC f SOH n will print n blank lines.
The value n should be within the range 0 to 255.

Example:
To print 6 space characters in the line, send the
following command:
ASCII: ESC f NUL ACK
Decimal: 27 102 0 6
Hexadecimai: 1B 66 00 06
To print 6 blank lines:
ASCII: ESC f SOH ACK
Decimal: 27 102 1 6
Hexadecimal: 1B 66 0! 06
ESCQ Set right margin

Format: ASCIl: ESCQ n
Decimal: 27 81 n
Hexadecimal: 1B 51 n

Explanation:
The value n should be within the line width of the printer
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(See Section 1.7).
Default value n=0. No right margin.
The command sets an absolute position and is not
affected by character enlarge command ESC U or ESCW.
When the right margin is reached, a Carriage Return
and Line Feed is added.
Example:
To set the right margin to 6 columns, send:
ASCII: ESCQ ACK
Decimal: 27 81 6
Hexadecimal : 1B 51 06
The BASIC program for this example is set out below:
IO LPRINT “*1234567890123456"" ‘scale
20 LPRINT CHR$(27);"Q";CHRS(6); '‘ESC Q
30 LPRINT **123456789012345678901234567890"
Printout on TP puP-A:

1234567890
1234367890
1234567896
1234367890123456



ESC1 Set left margin
Format:ASCil: ESC! n
Decimal : 27 108n
Hexadecimal: 1B 6C n
Explanation:

The value n should be within the line width of the
printer (See Section 1.7). Default value n=0. This means no
left margin.

The command sets an absolute position and is not
affected by character enlarge command ESC U or ESC W.

Example:
To set the left margin to 6, you would send:
ASCII: ESC 1 ACK
Decimal : 27 108 6
Hexadecimal: 1B 6C 06

BASIC program:

10 LPRINT *1234567890123456"" ‘scale
20 LPRINT CHR$(27);"I";CHRS(6); ‘ESC1

30 LPRINT **123456789012345678901234567890""

Printout on TP yP-A:

1234567890
1234567890
1234567890
1234367898123456

4.4 Character Setting Commands

ESCU Enlarge width

Format:ASCIl: ESCU »n
Decimal: 27 85 n
Hexadecimal: 1B 55 n

Explanation:

Characters or graphics following this command are
printed at n times normal width. The value n should be in the
range 1 to 4. Default value n=1, i.e. normal width.
Example:

BASIC program:

10FORI=1TO3 ‘from 1 to 3 times
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20 LPRINT CHRS$(27);"U™:CHRS(I);

‘ESC U command
30 LPRINT “TP""; ‘print string
40 NEXTI
50 LPRINT CHR$(13); ‘CR command
Printout:
PTPTF

Note: ESC U will not function unless preceded by ESC
W SOH (n=1, see ESC W in this section), i.e. Setheightand
width to normal size before enlarging width ESC U.

ESCV Enlarge height

Format:ASCII: ESCV n
Decimal: 27 86 n
Hexadecimal: 1B S$6 n

Explanation:

Characters or graphics following this command are
printed at n times normal height. The value n should be
withintherange 1to4. Default value n=1,i.e, normal height.
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This command can only be set atthe beginning of a line.

Example:
BASIC program:
I0FORI=1TO3 ‘from | to 3 times
20 LPRINT CHRS$(27);"V";CHRS(I);
‘ESC V commanc
30 LPRINT “TP" ‘print string
40 NEXTI
Printout on TP uP-A:

I
P
™

Note: ESC V will not function unless preceded by ESC
W SOH (n=1, se¢ ESC W in this section), i.e. Setheight and
width to normal size before enlarging height ESC V.



ESCW Enlarge width & height

ESC - Turn underline on/off

Format:ASCII: ESCW n
Decimal: 27 87 n
Hexadecimal: 1B 57 n

Explanation:

Characters or graphics following this command are
printed at n times normal width and height. The value n
should be in the range 1 10 4. Default value n=1, i.e. normal
width and height.

Example:

BASIC program:

10FOR =1 TO3 ‘form 1 to 3 times

20 LPRINT CHR$(27);"W";:CHR$(I);

*ESC W command

30 LPRINT TP
‘print string
TP
TP

40 NEXT1
Printout:

Format: ASCII : ESC - n
Decimal : 27 45 n
Hexadecimal: 1B 2D n

Explanation:
Underlining is turned on if n=1 and turned off if n=0.
All characters are underscored including spaces.
Example:
BASIC program:
IOLPRINT TP,
20 LPRINT CHR$(27):"-":CHRS(1);
‘turn on underline
30 LPRINT *“-PRINTER-""; ‘print string
40 LPRINT CHR$(27),"-";CHR3(0);
‘turn off underline
SOLPRINT TP
Printout:

TP=PRINTER-TP
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ESC + Turn overscore on/off

ESCeé Select Font 1

Format:ASCHI: ESC+ n
Decimal: 27 43 »n
Hexadecimal: 1B 2B n

Format: ASCII: ESC 6
decimal : 27 54
Hexadecimal: 1B 36

Explanation:

Overscoring is turned on if n=1 and turned off if n=0.

Al characters are overscored including spaces.

Exampile :
BASIC program :
10 LPRINT "TP”
20 LPRINT CHRS$(27);"+";:CHRS3(1) 'turn on
overscore
30 LPRINT "-PRINTER-";
40 LPRINT CHRS$(27):"+";CHRS(0): ‘turn off
overscore
50 LPRINT "TP”
Printout :
TPPRINTER=TP
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Explanation:

Characters following this command are printed using
the Font 1 (See Appendix C).

There two fonts available in the TP uP-A printer. Foat
1 is selected at power on or on ESC @ command.

ESC?7 Select Font 2

Format:ASCII : ESC 7
decimal : 27 55
Hexadecimal: 1B 37

Explanation:

Characters following this command are printed using
the Font 2 (See Appendix C).

Also see ESC 6.



SO Select double-width printing for one line

Format: ASCIl : SO
decimal : 14
Hexadecimal: OE

Explanation:

Characters following this command on the same line in
the print buffer are printed at twice their normal width. The
command is cancelled by a Carriage Return or using DC4
(see next command).

Normal and enlarged characters can be mixed on the
same line, using SO-on ... DC4-off.

DC4 Cance! doubie-width

Format: ASCH : DC4
Decimal : 20
Hexadecimal: 14

Explanation:
Double-width printing is cancelled if it has been set

using SO. This command does not cancel enlarge width
printing selected using ESC U or ESCW.

ESCi Turn reverse printing on/off

Format: ASCIl : ESC i n
Decimal : 27 105 n
Hexadecimal: 1B 69 n

Explanation:

Reverse printing is turned on if n=1 and turned off if
n=0. Reverse printing is white on black, as ina photographic
negative.

Normal printing is black characters on a white back-
ground and is selected at power on or on ESC @ command.
Example:

BASIC program:

10 LPRINT CHR$(27):"i";CHR3(1);

‘turn on reverse printing

20 LPRINT ** ABCDEFGHUKLMNO"’

Printout:
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ESCc Turn inverse printing on/off

4.5 User-Defined Character Commands

Format:ASCII: ESCc n
Decimal: 27 99 n
Hexadecimal: 1B 63 n

Explanation:

Inverse printing ( NAOQ 3AIS A} )isturned On
if n=1, Off if n=0. Inverse printing is usual in TP uP-A.
ESC c supports also the inverse printing of Graphics, see
ESC K command.

n=1 is selected at power on for TP uP-A. ESC ¢ is not
changed on ESC @.
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ESC & Define user-defined characters

Format:ASCIl: ESC& m al n2.. n6
Decimal: 27 38 m nl n2.. a6
Hexadecimal: 1B 26 m nl n2.. né

Explanation:

This command allows a character to be defined. The
value misthe code of this user-defined character, and ranges
from 32 to 255.



The values nl, n2, ..., n6 are codes for structure defined
characters. Character size is 6 x 8 dot matrix. The relation
of the structure and codes nl, n2, .... n6 is shown below :

MsaiDDDII
IL"—BI
LSB !% E'I

HEX FF 40 23 40 FF FF

User-defined characters are stored in printer RAM until
power off.

Ifmany ESC& commands use same m value, only the
last one is effective. The maximum number of user-defined
characiers is 32.

Alsosee ESC% and ESC: commands.

ESC % Replace with user-defined characters

Format: ASCIi : ESC % ml nl m2 n2 ... mk nk NUL
Decimal : 27 37 mt nl m2 n2... mk nk O
Hexadecimal : 1B 25 ml nl m2 n2.. mk nk 00

Explanation:

This command is used to rgplace Font characters with
user-defined characters.

ml, m2, ..., mk are codes of user-defined characters.

nl, n2, ... nk are codes of the characters in the current
font - the replaced characters.

The values m and n should be in the range 32 to 255.

The subscript k ranges from 1 to 32, The maximum
number of replaced characters is 32.

The NUL character is added to indicate the end of the
command.

Alsosee ESC& and ESC: commands.
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ESC: Reinstate the Font characters

Format: ASCII: ESC :
Decimal : 27 58
Hexadecimal : 1B 3A

Explanation:

This command reinstates the original characters in the
font replaced by user-defined characters using ESC %
command. User-defined characters, however, are not
deleted from the RAM in printer and may be brought back
again with ESC %.

Example:

The BASIC program for showing ESC &, ESC %
and ESC: commands is listed below:

1O LPRINT CHRS$(27):"W";CHRS(2);

‘enlarge in W & H

20 LPRINT CHR$(27);"&";CHR$(65);

‘ESC & command

30 LPRINT

CHR$(&HFF);CHR$(&H40),CHR$(&H23):

-32-

40 LPRINT
CHR$(&H40);CHR$(& HFF);CHRS(& HFF);
50 LPRINT
CHR3(27):"%":CHR$(65);:CHR3(65):CHRS(0);

‘ESC %

60 LPRINT CHRS$(65); ‘print defined char.

70 LPRINT CHRS$(13),

80 LPRINT CHRS$(27);":"; ‘ESC : command

90 LPRINT CHRS$(65) ‘reinstate char. in Font |
Printout on TP uP-A :

1

4.6 Graphics Commands
ESCK Bit Image printing

Format: ASCII: ESCK nil n2.. data..
Decimal: 27 75 nl n2.. data..
Hexadecimal: 1B 4B nl n2.. data..




Explanation:

The value n1 and n2 form a 16-bit number W with n! as
the low byte and n2 as the high byte. This number W
represents the width of a graphic. W should be in the range
1to the maximum number of dots per Jine which varies with
the model of printer used (See Section 1.7)

This command prints graphics with W X 8 dot matrix.
The width of such graphics is W dots, and the height is 8 dots.
Each column has 8 dots and can be represented by a byte (8
bits). The MSB of the byte corresponds to the uppermost dot
of the column. “*1"’ black ‘0" white.

The data arc the bytes of relative columns in the
graphics. The number of bytes should equal W.

Example:

To print the special graphics shown below, ESC K
command is used. This example is 16 x 16 dot matrix (16
columns and 16 rows), and should be divided into two parts
(upper & lower) for printing. The line spacing should be set
O by using the command ESC 1 n. Sonl=16 and n2=0, that
is W=16, for each 8 rows. There are all together 32 bytes of
data. The data in hexadecimal are:

07,18.20,40,40,98,90,91.91, 9E.40, 40, 20, 18, 07,00,
C0,30.08,04,04,72.92,12. 12, 32,04,04,08, 30, C0.00.
Notice that if the TP uP-A is set in non-inverse printing
mode by using command ESC ¢ NUL (hexadecimal
1B,63,00), data sequence is shown above, the data is sent
beginning from the most upper 8 rows of the graphic.
Otherwise in inverse printing, data is sent beginning from
the lower 8 rows. Data sequence of this example changes to:
C0,30.08,04,04, 72,92, 12, 12, 32,04, 04,08, 30, C0,00,
07, 18,20.40,40,98,90,91,91,9E.40, 40,20, 18,07,00.

i
§

0on0000n000000000

§
8
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BASIC program for inverse printing:
10FORE=1TO2

20 RESTORE 120

30LPRINT CHR$(27):"W",CHRS(E):

-

‘enlarge in W & H

40 LPRINT CHR$(27):"1";CHR$(0):

‘line spacing =0

50FOR J=1TO2

60 LPRINT CHR$(27);"K";CHR3(16);CHRS(0);
‘ESC K command

TOFOR I=1 TO 16
80 READ D: LPRINT CHRS(D);

‘enter 16 bytes of data

90 NEXT I: LPRINT ‘enter CR
100 NEXT J: LPRINT: LPRINT
110 NEXT E: END’

120 DATA
130 DATA
140 DATA
150 DATA
160 DATA
170 DATA
180 DATA
190 DATA

&HCO, &H30, &HO08, &HO4
&HO4, &H72, &H92, &HI12
&HI12, &H32, &HO4, &HO4
&HO08, &H30, &HCO, &HO00
&HO7, &H18, &H20, &H40
&HA40, &H98, &H90, &H91
&H91, &HIE, &H40, &H40
&H20, &H18, &H07, &HOO

Printout on TP pP-A : —
'l. -l'
L2
b
&
ESC’ Print curving graph lines

Format:ASCH: ESC' m nl a2..nk CR
Decimal: 27 39 m ni n2..n0k 13
Hexadecimal: 1B 27 m al n2..nk OD

Explanation:

This command is designed to print curving graph lines
along the paper feed (vertically). The value m is the number
of lines and should be within the range 1 to the maximum
number of dots per line (See Section 1.7)

In a horizontal dot line, there are m intersections of m

curving graph lines. The value nl, n2, ... , nk represent the
position of these m intersections. The number of nk must



equal m. Each nk must fall within the maximum pumber of
dots per line. The last CR (Carriage Return) lets printer print
one dot line. As all horizontal lines are printed out with
respective nk values, m curves will appear in the printout.

Example:

To print out graph lines of the five equations:

Y1=50+40*EXP(-0.01 *X)*SIN(X/10)

Y2=50-40*EXP(-0.01 *X)*SIN(X/10)

Y3=50

Y4=50+40*EXP(-0.01*X)

Y5=50-40*EXP(-0.01*X)

Program with BASIC language as below:

10 FOR X=0 TO 150 ‘print 150 dot lines

20 Y=INT(40*EXP(-0.01*X))

30 YY=INT(Y*SIN(X/10}))

40 LPRINT CHRS$(27)CHRS(39)CHRS$(5);

‘ESC '’ command m=5

50 LPRINT CHR$(50+Y YYCHRS$(50-Y Y)CHRS$(50):
60 LPRINT CHRS$(50+ Y)CHRS$(50-YYCHRS$(13):
7J0NEXTX

Printout on TP pP-A :




4.7 Initislization Command

4.8 Data Control Commands

EsC @

Initialize printer

CR Carriage Return

Format: ASCII: ESC @
Decimal : 27 64
Hexadecimal : 1B 40

Explanation:
Reset printer to:
* clear print buffer
* restore default values
* select Fonf |
* de-select user-defined characters

Format:ASCIl : CR
Decimal : 13
Hexadecimal : 0D

Explanation:

‘When a Carriage Return is sent to the printer, any data
in the buffer is printed and paper is fed one line.

CAN Cancel line

Format: ASCII : CAN
Decimal : 24
Hexadecimal : 18

Explanation:

This command cancels all text in the print buffer
preceding this code back to the previous Carriage Return.
It does not cancel any control code sequences issued in that
line.



DEL Delete character

Format: ASCIY : DEL
Decimat : 127
Hexadecimal : 7F

Explanation:

The previous character in the buffer is deleted unless
that character has already been printed. This command will
not remove control codes.

NUL Null

Format: ASCII: NUL
Decimal : 0
Hexadecimal : 00

Explanation:

NUL is used as the final code in some commands such
asESCB, ESCDand ESC %.

NUL command is ignored by printer when used alone.

4.9 Hexadecimal Dump Printing Command

ESC* Turn Hexadecimal Dump printing on/off

Format: ASCII: ESC" n
Decimal: 27 34 n
Hexadecimal: 1B 22 n

Explanation:

Hexadecimal Dump print mode is turned on if n==1, and
turned off if 0=0. If you execute programs or list program
in Hexadecimal Dump print mode. all data sent from the
host computer will be printed out in hexadecimal.
Example:

When the following 4 data are sent from the host
computer after the command ESC ".

10 LPRINT CHR3(27);:CHR$(34);CHRS(1);

20 LPRINT CHRS$(0);CHR$(27):"A";CHRS(24);

The printout reads:

00 1B 41 18

Printing in the Hexadecimal Dump mode is performed

only when the printer is in the buffer-full state.



S AN =

7.
8.

Chapter 5. Operating Note

Do not dismantle printer head.

. Do not leave power on when not in use for a jong period.

Switch off if printer works abnormally.
Power supply must match requirement. See Section 2.3.

. Do not lubricate the printer head.

Fluff and dust from paper are harmful to printer head.
Check and clear the head when replacing paper roll.
When replacing ribbon, do not press the cassette too
heavily. Otherwise the plastic wheel on the head may be
damaged

Keep the main circuit board clean.

Do not remove the IC chips in the main board.

10. Never use ribbon oil. It may damage printer head.
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*
Appendix A. Specifications
Print Method:
Impact dot matrix.
Print Characters:
448 defined characters, include all 96 ASCII
characters, Greek, German, Russian, French,
Japanese and Chinese characters; math
symbols, printing symbols, block graphic
characters, plus
32 user definable characters.
Character Compositions:
Standard characters: 5X7 dot matrix.
Block graphic characters: 6X8 dot matrix.

User definable characters: 6X8 dot matrix. "
Line Feed Pitch:

1 - 255 dot lines. *
Interface:

Parallel interface (CENTRONICS compatibie). .

Serial interface (RS-232C compatiblie).
Interface Connector:

Paralle! interface: 26-pin ribbon cable socket.

Serial interface: DB-9 female socket.

Interface Signals:
Parallel interface:

Pin 1: data STroBe (in)
Pin 3-17: DBO-DB7 (in)
Pin 19: ACKnowledge (out)
Pin 21: BUSY {out)
Pin 25: SELect (out)
Pin 4: ERRor (out)
Serial interface:
Pin L: DCD (out)
Pin 2: RxD (out)
Pin 3: ™D (in)
Pin 5: GND (---)
Pin 6: DSR (out)
Pin8: CTS {out)
Control Codes:
36 codes ESC/P compatible.
Input Buffer:

0.5K bytes, expandable to 6.5K or 30.5K.
Buttons:

SEL  SElLect (On/Off Line)

LF Line Feed
LED Indicators:

Green LED, On/Off Line indicator.
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*  Self-Test: * Paper: Normal paper roll
Press button SEL when Power On Width: 44.5mm +/- 0.5mm for TP uP-A16
Press buttons LF & SEL when LED SEI. off or 57.5mm, +/- 0.5mm for other models
* DIP Switch: (for serial interface, built in) OD: <=40mm
Baud Rate selection: 19200, 9600, 4800, 2400, * Reliability:
1200, 600, 300, 150 bps MCBF 500,000 lines
Parity selection: Even, Odd, or None. * Power:
Handshaking selection: DC 5V. Max. 1.5A
FLAG control * Dimension:
XON/XOFF protocol ’
Data bits selection: R t11mm (W) X 62mm (H) X 128mm (D)
8 bits with Even, Odd or None Parity eight: ,
7 bits with Even P&ﬂly 350 grams, with paper roll.
* Environment :
0°Cto +40°C
Parameters of 6 Models of TP uP-A Serles
Rodel Ch::;('l.,lun g‘; ::‘) & ::') Dots/Line (I.lz::l.s‘.c) interface
TP uP-A16P " CENTRONICS
TP uP-A16S i6 1.8x2.5 0.35%x0.35 96 1.0 R5.29%C
TP uP-A24P CENTRONICS
TP up- 24 1.7x2.4 0.33x0.37 144 0.7 nSz920
TP uP-A40P CENTRONICS
TP uP-AR0S 40 1.1x2.4 0.20x0.33 240 0.4 Re.292C N
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Appendix B. DIP Switch

There is a six-section DIP switch on the controller DIP switch settings:
board. Thisis used to set the parameters of the serial port of
TP uP-AXXS. Three switches of the DIP switch are used

1o set the Baud Rate. One sets Handshaking. The remaining Baud Rate Setting Handshaking Setting
two switches set 8 bits or 7 bits each character as well as DIF SWITCH BPS DIP SWITCH | HANDSHAKING
Parity Check. = =y
swoou omoo HAG
150 aop0o
The DIP switch was set ex-factory as: REYYYY R
G i [sfelaiafela}
I T
Ex-factory Switch Setting Somooo
omooaon 400 .
Sriiiz Parity Setting
ON #80000 | 1200 | [P SwiicH | pamy
Fo Sooges
- D D D . - 552%’8(@, 2400 0ooopy | 8-NON
- Sooomn
HE R B REEE aDsG00 | 4s0 | [ DODQQE | 8-00D
4 - Boonow
1.2 3 5 § B28i00 | oo | (008038 | seven
1.3 3 & § & -
Souvoon DA0000 | 4 eey
i.e. Baud Rate 9600 bps. Handshaking X-ON/X-OFF sps00n | 19200 Fopone EVE

protocol, character 8 bits, and Parity Check Non-Parity.
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Appendix C. Character Code Tables - Code O0H to 1FH are conwrol codes (See Appendix E.).
ESC6 command is usedtoselectFont 1, and ESC7 to

There are twocharacter code tables or sets in the printer.
select Font 2.

Code Range from20H (Hexadecimal)to FFH (Hexadecimal).

Font 1: 0123456789 ABCDEF]| "% 0123456789ABCDEF
2] YTeRELICORE, - 2l -zz8Xrtuntathaan
3]01234356783:3¢=>7 3le7eoxanersarszey
4| @ABCOEFGHIJKLNND alsswsrr-varsneor~es
S|PARSTUUMXYZIENI® . Slvererassyavanaz?
6] tabcdefahijiklan 6l v72axAaraaws>*EOELS
Jjparstuvexyz (i~ Tluanevugsuwanisses
gloiesiraseeiTiag Slvesnavirsryaasrvag
Olénk33000VO0CEENS gleanretiesresoaradrx
Aldicaigager%yicr Al Lrruvecoevearssne
BlagMl{itdarAliasss, Bic-go3~ -1 t/\NFLJAX
ClLtirbr-+Erltr2spags Clezcoa-_t 1/ rLa1-1
Diasst* red*icBad " Dlasetrrbidbn,sVv<¢>
Elasrxconcgzeasesen Else e * "l 12%PLIT0+
Flat2asraseze - dnte Fl () 288 B%LT¥403, 24§
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Appendix D. Self-Test Samples

When the printer enters Self-Test
mode, the Self-Test sample is printed.
The Self-Test message includes a list of
all the letters of the alphabet and other
effective characters in fonts, This is
followed by the interface type and the
head model of tested printer.

Self-Test samples of various
models are shown as follows:

VER. 3.33-130
P6Ops . N.B. %
RS-232 INTERFACE

oK1
SelFftest
TPMaP

— W ITLY1039 4§

01234367891 1<n>7

L - A 8 TP

Fig. D-1. Self-Test sample

of TP UP-A16S

VER. 3.38-130
INTERFACE.
CENYRONICS

oK §
Selftest
TPrP

£ WEEXTY0 3 3§
.

MTLtesdaomat Px
®IVVEryvesINg
MARTARMINAS Yo ¢

Ireuwvass*CRELI

Screranunionsey
MY TNTIALINER

W o
W'halr.hno
BARCOEFTN! MM

01234567691 5>
L2 @2 T P

of TP uP-AI6P

Fig. D-2. Self-Test Sample

-43.



ER. 3.3n-168
9608bps., N-8-1
RS-232 INTERFACE

Selftesxst OK?
TP P

903, 2§

2, 2™l ST KSR BX

NI phdy Holv O
VWL,

sy 8 il Jd 1
Wxvead SXLIHUBCOIVESS §3°.
AESMVELPre 4TSN T LT Lo
>** FRE WL UIbLLII NAESee
VA EPIRI L OMET, 7rxawai
AP ITHEY BT IRE S REINER
—ZIREACIATEY BARART (ITRAT™

0, . N2
WBAEoPtEONEeeE M2 S 1Y =X
Rgigpaghipy b ep it il
MBS S GRS, L bt
POOCEBNS 430G TRAL L~ ¥ ¢>
YieSEdASRIGI Ti AALuES