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"WARNING"" - This equipment generates. uses, and can radiate radlo frequency energy and if not in­
stalled and used in accordance with the instructions manual, may cause interference to radio communi­
cations. It has been tested and found to comply with the limits for a Class A computing device pursuant 
to Subpart J of Part 15 of FCC Rules, which are designed to provide reasonable protection against such 
interference when operated in a commercial environment. Operation of this equipment in a residential 
area is likely to cause interference in which case the user at his own expense will required t~ take what­
ever measures may be rC:!quired to correct the interference." 

NOTE: Please, remove the shipping screw, see Figure 2. 

SECTION A 
GENERAL INFORMATIONS 
This printer is an attractive, effident, and versatile printer_ The wide variation of 
character sets and its sufficient function capability allows you to print text and graphic 
in a wide range of different print styles_ The printer is designed to operate through 
software control, supplied from the any general purpose micro-computer, personal 
computer, office computer, etc_ that has provision of printing data out-put that should 
conform with this specification_ 

Specifications 
1. Functional specifications 

Printing method: 
Printing format: 

Character size: 

Character sets: 

Printing Speed: 
Columns/line: 

Serial impact dot matrix_ 
Alpha-numeric - 7 X 8 in 8 X 9 dot matrix field_ 
Semi-graphic (character graphic) - 8 X 8 dot matrix_ 
Bit image graphic - Vertical 8 or 9 dots parallel, 
horizontal 640 dots serial/line_ 
Normal size - 2_22 (W) x2_8 (H)mm=O_08rxO_ll H_ 

Condensed size - 1.11 (W) x2_8 (H)mm 
=O_044 HxO_ll H_ 
Enlarged size - 4_44 (W) X 2_8 (H)mm 
=0_175 HxO_11H_ 
'ELITE' size - 1.8 (W) x2_8 (H)mm=O_OrxO_ll"_ 
Enlarged 'EDIT' - 3_6 (W) x2_8 (H)mm 
=0_14HxO_ll"_ 
Super/subscript - 2_22 (W) X 1.4 (H)mm 
=0_08rxO_055"_ 
Semi-graphic unit - 2_54 (W) X 2_8 (H) mm 
=0_1 "xO_ll"_ 
ASCII characters - 192 (96 normals and 96 italic)_ 
JIS characters - 160 (64 katakahas and 96 alpha­
numerics). 
Semi-graphic units - 103_ 
International Specials - 2 for U_S_A, 1 for UK, 8 for 
German, 8 for French, 6 for Swedish, 2 for Italian, 6 for 
Spanish, 48 for Greek, 6 for Danish and 2 for Japan_ 
100 CP_S; for normal size print 200ms for line feed. 
Normal - 80 columns_ 
Condensed - 142 columns_ 
Enlarged - 40 columns 
Condensed/ double width - 71 columns_ 
'ELITE' - 96 columns_ 
Enlarged 'ELITE' - 48 columns_ 
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Printing direction: 

Line spacing: 

Paper feed: 
Paper type: 

Number of copies: 

":_- .. 

Text and semi-graphic - Bidirectional, logic seeking. 
Super/subscript and bit image graphic - Unidirectional, 
left to right. (prograrnable) 
6 L.P.I. - 4.23mm. 
8 L.P.I - 3.18mm. 
Prograrnable in increments of 0.35mm (1/72") and 
0.118mm (1/216"). 
Adjustable sprocket feed and friction feed. 
Fanfold. Single sheet. Roll paper. 
Thickness - 0.05mm (0.002") to 0.25mm (0.01"). 
Paper width - 101.6mm (4") to 254mm (10"). 
Original plus 2 copies by normal thicness paper. 

2. Mechanical Specifications 
Ribbon: Cartridge ribbon (exclusive use), black. 
Dimensions: 384 (W) x315 (D) X 125 (H)mm without Knob and 

Weight: 
Power requirement: 
Temperature: 

Humidity: 

Shock: 
Vibration: 

MTBF: 
Printer head life: 

connectors. 
Approximately 5.0kg 
40W 
Operating - 5 to 35 degree C. ~41 to 95 degree F. 
Storage - minus 30 to 70 degree C. ~ minus 20 to 158 
degree F. 
Operating - 10 to 80 percent RH, no condensation. 
Storage - 5 to 85 percent RH, no cendensation. 
Operating - 1G (less than 1 msec.) 
Operating - 0.25G, 55Hz max. 
Storage - 0.5G, 55Hz max. 
8 million lines (excluding printer head life). 
Approximately 30 million characters (replaceable). 

3. Interface Specifications 
On Model Parallel With standard "Centronics" parallel interface. 
(P) Data transfer rate - 4,500 CPS max. 

Synchronization - By external supplied STROBE pulses. 
Handshaking - By ACKNLG or BUSY signals. 

On Model Serial 
(S) 
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Logic level - Input data and all interface conirol signals 
are TTL level. . 
With serial RS232C/ Current Loop interface. 
Data transfer rate - 75, 110, 134.5, 150, 200, 300, 
600, 1200, 1800, 2400 and 4800 B.P.S. - programable. 
Synchronization - A. Synchronous. 
Handshaking - Rag control. 

X-on/X-off protocol. 
Logic level - EIA Level (RS232C) 

20ma current loop. 

Note: The models can be converted to the type with the other interfaces by 
repiadng the interface board, inside of the unit You can check with your 
dealer for provision of the variouse type of interface boards. For how to 
open the case to reach the interface board - refer to Figure 5. 

4. Others 
Expandable RAM buffer: 
8 bits Hex. dump mode: 
Self test modes: 

2 kilobytes or 4 kilobytes - Option. 
Refer to SECTION C. 
2 types of test modes - refer to SECTION B, 
par. 9. 
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SECTION B 
PREPARATION FOR USE 
1. Unpacking, counting the parts. 
Before you unpack your printer, inspect the carton for signe of damage. If it appears to 
be damaged, be especially careful when you inspect i15 contents. The package should 
caontain folliowing -' Ref. Figure 1. 

L This user's manual 
2. Printer unit 
3. Ribbon cartridge 
4. Paper guide wire rack 
5. Miscellaneous informationalllterature 

If any of the first 4 is missing or damaged notify your dealer immediately. 

Note: You should oblain from your dealer the appropriate cable which is suitable to 
connect your printer to your computer. 
If you use a non·standard type cable, make sure it is wired properly refenng Ap· 
pendix F for Parallel (P) and Appendix G (Table G·6) for Serial (S). 

2. Setting up 
Before starting to use your printer, you should make sure that it is in working proper· 
ly. This procedure includes checking for obstructions in the path of the printer head or 
paper feed and that the printer ribbon is properly in place. Follow this procedure. 

L Uft and remove the plastic top cover to expose print head and mechanism. 
2. Remove shipping screw(s). 

Carefully stand the printer on its right side with holding by one of your hand - see 
Figure 2. Then, remove with a screwdriver, the shipping screw(s) visible on the 
underside of the lower case. 

Figure 1 
Checking conten15 of carton. 
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Figure 2 
Remove shipping screw(s) 
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3. Install the ribbon cartridge in the manner of followings - see 
Figure 3 

a. Remove the ribbong cartridge from its box and tum the plastic knob counterclock 
wise so the ribbon is tight. 

b. Move the printer head to the left by finger if it is located no at home position that is 
the far left. 

c. Hold the cartridge with the plastic knob be at left and top side, then set it on the two 
side frames of printer mechanism with tilting the cartridge so the two front hooks 
on the side fames be engaged with two catches on both left and right sides of bot· 
tom of cartridge, then steer down with pressing the ribbon side so the two side tabs 
of cartridge be slided into the slits on the side frames of printer mechanism. 

d. Tum the plastic knob on cartridge again to tighten the ribbon up so the ribbon slips 
into front of printer head by it·self. 

Figure 3 
Installation of ribbon cartridge 

4. Function selector switch board 
There are the 12 selector switches on board, they can be set to make the printer func· 
tions wide variety of print features - see Appendix E. 
This switch board is located right under the small lid which has the model name logo 
is on it, on the top and right side of the cabinet, next of key board - see' Figure 4. 
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On Model Serial (S) - serial interface model, beside of the above selector swit­
ches, the additional selector dip switches are equipped on the interface board - see 
Appendix G,Selection for serial interface functions. To set those dip switches, open 
the back of case refering Figure 5. 

Figure 4. 
Function Selector Switches 
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Figure 5. 
Open Back to Interface Board 
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Figure 6 
Conecter and Cable 

5. Cable connection. 
Before connect the cable, be sure the computer and the printer are turned OFF. 
Follow these steps to connect your priner to your computer - see Figure 6. 
a. Place the printer in a convenient location close to the computer. 
b. Be sure you have the right cable and connect it on to the receptacle of connecter 

on back of priner unit. Double-check to ensure that the cable is in place and lock· 
ed. It may take a firm push on the connecter to secure the clips. 
The other end of cable should not yet be connected to your computer at this stage. 

Figure 7 
Wrre rack 

6. Set the wire rack. 
As shown on Figure 7, set the wire rack which is a paper separator, it allows the 
paper to feed smoothly into and out of the printer. 

7. Installing the paper - see Figure 8. 
a. Position the Paper on the floor behind and below the printer. 
b. Pull the paper release lever and paper bail toward you. 
c. Feed the paper from back through the paper guide sqare on down side of wire 

rack then below the wire frames to the back of tractors. Move the tractors as 
necessarry to match the paper hole spacing. Open both tractor covers. 

d. Position the paper holes on top of the tractor teeth and close the covers. Adjust 
one or both tractors so the paper is entered as you wish it, and is hold firmly in 
place. 

e. Feed the apper forward with the platen knob. 
f. Set the paper so a perforation between sheets is positioned just slightly below the 

top of the ribbon. 
g. After print test, if necessarry, print impression can be adjusted by the head ad· 

justing lever, but at this stage just acknowledge the location of lever and should not 
change the factory adjustment - see Figure 9. 

7 



Figure 8 
Paper installation 

II 

I 
u 

Figure 9 
Positioning of printer head 

Figure 10 
Keyboard layout ::E: O'J; = 

8. Test - see Keyboard Layout Figure 10. 
a. Plug the power cord IN. 

..... Oy = 
ON","" = 

b. Tum the power switch ON. . 
c. POWER, READY and ON LINE lights should be lit. If the paper is not correctly In­

serted PAPER OUT light will also lit, then re-install the paper. 
d. Press the ON LINE button several times, it toggle the ON LINE and READY lights. 

When those lights are ON, your printer is ready to accept datas from the host com-

puter. . . 
e. Try press the FF (form feed) and LF (line feed) buttons,. those .are In active only 

when the printer is OFF-Une condition (ON LINE hght 15 not lit). 

9. Connect the cable to your computer for start. 
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SECTION C 
OPERATION 
1. Switches and indicators. 

There are three switches and four indicators on the control panel and one power 
switch on the right side of the printer case. Acknowledge its locations to become 
familiar with operation of printer. 
a. Power switch: Controls primary AC power to the printer. Check the paper is 

properly set in the printer before turning this switch. 
b. ON LINE switch: When the power switch is turned ON, the printer enters the 

On-line mode and can be utilized in conjunction with a host 
computer. 

c. FF switch: 
(form feed) 

d. LF switch: 
(line feed) 

e. Indicators: 

2. Buzzer. 

Depressing the On-line switch will set the printer in the Off­
line mode and cause the green light to go out, it toggle the 
mode from On-line to Off-line to On-line alternatively. 
The switch does not function while the printer is actively 
engaged iJ.l printing. 
The printer is automatically placed Off-line if the paper supply 
is exhausted or if a mechanical error occurs in the printer. 
The operation of the line feed and form feed switches are ef-
fective only while the printer is Off-line mode. 
When this switch is depressed once, the paper is advanced 
vertically to the next top of form position. This switch must be 
depressed while the printer is Off-line mode. 
The top oHorm position is initialized when the power switch is 
turned on, when INIT signal is applied to the interface con­
nector, or when the ESC @ code is input. Therefore, before 
turning the power switch on to start operation, set the paper at 
the appropriate top of form position. 
The paper advances while this switch is being depressed. The 
line spacing is determined by ESC A + (n) D code. 
The line feed operation is prohibited while the printer is active­
ly engaged in printing. 
POWER - illuminates while the AC power is on. 
READY - illuminates when the printer is ready to accept 

data. 
ON LINE - illuminates when the printer is in the On-line 

mode. 
PAPER OUT - illuminates when the paper supply is near its 

end. 

The buzzer is located inside the printer, and sounds for about 0.3 second when the 
printer receives BEL code CH R$(7), and also when the paper supply is near its end. 
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3. Paper end detector. 
a. When the paper end detector (sensing switch located on the paper guide) detects 

that the paper is nearly exhausted, the signals on the interface connector change to 
the following siatus, and the printing operation stops. 

Signal Pin No. Status 

ERROR. 32 "LOW" [evel 

PEl Paper end) 12 "HIGH" level 

BUSY 11 "HIGH" level 

ACKNLG 10 No signal is output 

To reactivate the printing, take the following procedure as shown in Fig. 11. 

( START ) ;;;; stop printing 

PAPER OUT indicator on J ON LINE indicator off 

'--P=--uS-h'-'t:-he-:L";F switch 
(to take out remaining 
paper) 

I 
Set new paper 

I 
Push the ON LINE switch 

I PAPER OUT indicato~ off 
I ON LINE indicator on 

( END := ready to restart printing 

Figure 11. Flowchart of paper out siatus release procedure. 

b. When the printer falls into paper-out siatus, it is automatically put in the OFF-LINE 
siate and paper advancement can be performed by depressing the LF switch. After 
setting new paper in the printer, depress the ON LINE switch to that the printer 
may resume operation. 

c. There is anotehr way to start the printer, again when it falls into paper-out siatus, 
set new paper in the printer and turn the power switch off and on again, or apply 
the INIT signal. In this case, all previously esiabllshed datas are cancelled. 

d. The paper end detecting function is useful to prevent erroneous printing when the 
printer is out of paper. If printing of characters up to the last line is to be continued, 
the paper end detecting function may be made invalld by thefollowing method. 
Enter control code "ESC 8" and the paper end detecting function will become m· 
valid. 

4. Self test 
The printer has a self test function to check the print head operation, me~hanism ac­
tions and also its print quality. 
Test print 1. - See Figure 12. 
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a. Tum the power switch OFF. 
b. Hold the LF key down and tum the power switch back to ON at same time. It 

prints the content of character set and it will continue as long as you hold the LF 
key down. 

Test print 2. - See Figure 12. 
a. Turn the power switch OFF. 
b. Tum the power switch ON while depressing the FF key. the characters are printed 

out as shown on Figure 12. and will continue printing for 10 minutes or till the 
power switch is turned OFF. 

Figure 12 
Test print 1. 
!.#$%~' {)*+,-./0123456789:j<=>?@ABCDEFGHIJKLMNOPGRSTUVWXYZ(\JA_'ab~Qef9hijklmno 

pqrstuvwxyz{ 1}..... = IIIlIII+J-r-I r--l In L.I 1"'\ v:;;;!;;::I;;;I ........... +to.O~n1'~-
---l11111- """"- .. .n."'M:8:1P:.'Hs 

Test Print 2. 
!~#$%~' 1)*+,-.!0123456789:j<=>?@ABCDEFGHIJKLMNOP9R$TUVWXYZ[\]A_'ab~def9hijklmno 

!-#$%&' {J*+,-.I0123456789:;<=)?@ABCDEFGHIJKLMNOPGRSTUVWXYZ(\]A_'abcdetghijklmnop 
H~~~' (l*+,-./01234567e9:;{~}?@ABCDEFGHIJKLMNOP9RSTUVWXYZ[\lA 'abcde+shijklmnopq 
H%&;' {l *+, -./012:3:456789: j <=>?@ABCDEFGHIJKLMNnpr>~- .. "'mnopqr 

• v ... -./0123456789:; (= >?QABCm=!:"I"'''-' 
- __ .... /~lIt~----11 I 1 II- I--
-- IIII.II-t---n r •• -"""""' ............. ~.o/'~n~--1 I I I 1 J- 1-0- .. . 
_ 111 ••• +'-01 1---1 In u" u=!=l:=l"'T.">!o.O~U","I' .--- .. , I IJ- 1-:- .. .. 

. ·' •• I+Lr-I !---1 1,-, u" v=I=I;;:I ........... '!!o.o/'........-' -. ___ 
, L-_I !n W "v=I=I=I,i/A.~.-·· _.H ...... ,.--"""'tiI uvw", ..... 

::«0:.1'1'... _ ...... o::.J-GHIJKLMNOPQRSTUVWXYZ[ \]" _ 'abc ... ",_ 
co:.H-e ! "#$%,iIo:- ,,_ • _ • , -.=:>?@ABCDEFGHIJKLMNOP6IRSTUVWXYZ(\] .... _ • abcdefgh ij 
:.-:'9 ! "ot5"1.&' () *-1', -./0123456789: ; <=>?IlABCDEFGHIJKLMNOPQRSTUVWXYZ~ \ 1 '" _' abc:defgh ij k 
t'e '"#$%&' t)*+,-./0123456789:j<=>?@ABCDEFGHIJKLMNOPGlRSTUVWXYZ(\]"_'abc:<iefghijkl 
fa !~~$%&> (1*-I',-.j0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ~\]A_'abcdefghijklm 

e !.ij$%~' {1*+,-.I0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]"_'abc:defghijklmn 

5. Printer initialization 
Printer initialization ts accomplished in one of the follOwing three cases. 

a. Initialization takes place automatically each time the power switch is turned on. 
b. Initialization can be initiated remotely by appliance of INIT signal to the interface 

connector. 
c. Initialization can be initiated by programmed code ESC@from the host computer. 

On initialization, the follOwing sequence of events take place in the printer. 
a. The print head returns to its home position. 
b. The printer is automatically set to ON-LINE mode. 
c. The print buffer is cleared. 
d. The line spacing is set at 1/6"1/8"_ selectable, see Appendix E. 
e. The form length per page is set at 66 lines or 72 llnes, - selectable, see Appen· 

dix E. 
f. The operation modes revert to the text modes that are programmed by the func­

tion selector switches, see Appendix E. 

6. Function selector switches set 
In order to suit user's specific requirement, desired control modes are selectable vta 
the function selector switches, refer to SECTION B, Par. 4. and Appendix E. 
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7. 16Bits HEX. dump mode 
The printer has the function of converting all receiving commands and datas to the 16 
bits HEX. code for printing out the dump list. 
a. Tum the power switch OFF 
b. Tum the power switch ON while depressing the LF and FF keys. 
c. The printer changes in the 16 bits HEX dump mode and waits to receive 

commands and datas. 
d. The printing is only performed at the line buffer full. 
e. The remain datas in the line buffer are printed out at switching from ON LINE to 

OFF LINE by depressing the ON LINE switch. 
£. Tum the power switch OFF and ON again to cancel this mode. 

[PROGRAM EX.] . 
10 ,----- Sample fer HEX DUMP MODE 
20' Ooen Printer Device. 
30 OPEN ~O·,l,DLPTO:· 
40 I Pro~ram 

50 FOR 1=32 TO 126:PRINT #1..CHRS(Il;:NEXT I 
60 PRINT #1 
70 PRINT #1,CHR$(Z71j"M a ;-THIS PRINTING IS ~ELITE SIZE'," 
SO PRINT #1 CHR${271j"P"i"This Printing is 'PArCA SIZE'," 
90 PRINT *1:CHR$(271;·p·jCHR$(11j~Thi5 Printing is 'PROPORTIONAL'," 
100 PRINT #1,CHR$(271;"p";CHRS(O); 
110 CLOSE #1 
120 END 

[EXECUTIVE PRINT]· . 
!.#$%~' (1*+._./01234567S9:;<=)?@ABC~EFGHIJKLMNOpeRSTUVWXYzt\1A_'abcdef9h1 jklmno 

pqrstuvwxyz{!)-
THIS PRINTING IS 'ELITE SIZE', 
This Printing is 'PAICA SIZE', 
This Printing is ~PROPORTIONAL'. 

[16BITS HEX DUMP HST] 
20 21 22 23 24 25 26 27 
34 35 36 37 3. 3. 3A 3B 
48 49 4A 4B 4C 4D 4E 4F 
5C 5D 5E SF 60 61 62 63 
OA 70 71 72 73 74 75 76 
48 4. 53 20 50 52 49 4E 
54 45 20 53 49 SA 45 27 
6E 74 69 6E 67 20 69 73 
27 2E OA IB 70 01 54 68 
69 70 20 27 50 52 4F 50 
70 00 OA 
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28 
3C 
50 
64 
77 
54 
2E 
20 
69 
4F 

2D 2E 2F 30 31 32 33 2. 2A 2B 2C 
3D 3E OF 40 41 42 43 44 45 46 47 
51 52 53 54 55 56 57 58 59 SA 5B 

65 66 67 68 69 6A 6B 6C 6D 6E 6F 

78 79 7A 7B 7C 7D 7E OA IB 4D 54 

49 4E 47 20 49 53 20 27 45 4C 49 

OA IB 50 54 66 69 70 20 50 72 6' 
27 50 41 49 43 41 20 53 49 SA 45 

73 20 50 72 69 6E 74 69 6E 67 20 
27 OA " 52 54 49 4F 4E 41 4C 2E 

SECTION D 
CONTROL CODES 

Before looking at the printer in detail, some terms should be defined first so that you 
can understand them more easily and in less time. They are: 
ASCII code. 
Escape codes 
((+" symbol 
2 (Binary), 0 (Decimal) and H (Hexadecimal) 
if you are already familiar with the above terms, skip the following. 
ASCII code. 
Characters in computer systems are represented by groups of bits. The various groups 
of bits that represent the set of characters that are the "alphabef' of any given system 
are called a "coding system," or simply "code". Codes for representing the informa­
tion vary in relation to both the number of bits used to define a single character in the 
assignment of bit patterns to each partiCular character. 
The sending and receiving equipment must be programmed to acknowledge the code 
used in computer systems. 
The printer has character set of % in normal font, 96 in italic font, 87 international 
special character fonts and control codes. In addition it has 103 semi·graphic fonts so 
you can assemble the graphic drawing by using codes - see Appendix A, those 
characters are put in some addresses of the ASCII code table instead of the standard 
characters. 
All those can be accessed by a particular control code (or the Dip switch). 
Theselection of which one to use is up to you if your host computer has an 8-bit data 
bus line. 

Escape codes. 
In a lot of control codes that the Printer has, you might be confused by the word 
"Escape". Some alphabetical letters and some numbers follow it. Each of them causes 
a special function to the printer L e. 

(1) To format a sentence. 
(2) To do emphasized printing. 
(3) To select paper end detector programmably. 
(4) To set column length. 
(5) To underline characters. 
(6) To print superscript! subscripi characters. 
(7) To do bit image printing. 
(8) Others. 

Generally, printer control codes, especially like "Escape" Le. CHR$ (27) are not stan· 
darized. Every computer and printer manufacturer applies its own meaning to such 
codes. 
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The "Escape" codes used in the printer should not confused with the "Escape" key 
which some computers have - so familiarize yourself with these control codes. 
"" +" symbol 
You wUl often see " + " symbol in the explanation or description of control codes in 
this manuaL 
This symbol is used for legibility only and may not be input in your actual program. 
2. D (or Dec.) and H (or Hex.) 
( ) 2. ( ) D and < H respectively represent binary, decimal and hexadecimal 
numbers. 

1. Control codes in the text mode. 
With the Printer two standard operation modes are available. One is the Text Mode 
which prints corresponding characters on normal ASCII coded inputs, and the other, 
the Bit Image Mode which permits printing of pictures and images in dot configura­
tions. The Text Mode is described in this section while the Bit Image Mode is covered 
in the follOwing section. 
This printer has been designed as a terminal unit capable of various software controls. 
When control codes are transferred to the printer, respective functions governed by 
these codes such as form feed, line feed, etc. are excuted immediately. In order to 
permit the printer to fully exhibit these functions, careful reading and thorough 
understanding of the follOwing control codes are revommended. In this section, first 
the control codes in test mode are classified into groups. These two modes are not ful­
ly independent of each other in that parameters set in the Text Mode are also effective 
in the Bit Image. 

a. Print action codes. 
CR .................................. Carriage return 
LF ................................... Line feed 
FF .................................. Form feed 
VT .................................. Vertical tablation 

b. Paper formatting control codes. 
ESC 3n ............................ Sets line spacing to n/216" 
ESC An ............................ Sets line spacing to n/72" 
ESC 1 .............................. Sets line spacing to 7/72" 
ESC¢ ............................... Sets line spacing to 1/8" (8 LPI, 3.18mm) 
ESC 2 .............................. Sets line spacing to 1/6" (6 LPI, 4.23mm) 
ESC J n ............................ Print and paper forward feed 
ESC j n ............ ............. ... Print and paper reverse feed 
ESC Q n ........................... Sets column length (right margin) 
ESC In ... : ........................ Sets column length (left margin) 
ESC C n ........................... Sets form length by number of lines 
ESC C ¢ m ......................... Sets form length by value of inch 
FF .................................. Form feed execution 
ESC N n ........................... Sets skip-over perforation 
ESC a ............................. Cancels skip-over perforation 
ESC B n,l12 - nKNUL .......... Sets vertical tablation value 
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VT .................................. Vertical tabulation execution 
ESCb nm, m, - mKNul ....... Sets vertical format units value (VFU) 
ESC! n .............................. Selects VFU 
ESC D n. n, - nKNu I ........... Sets hori2ontaJ tab value 
HT .................................. Hori2ontaJ tabulation execution 
ESC in ............................ Increment print (typewriting) 

c. Character designation codes. 
SO .................................. Shift out, enlarged character setting 
ESC W n ... .. .... .. .... .... ....... Enlarged mode setting 
DC 4 ................................ Cancels enIargd mode 
SI ................................... Shift in, condensed character print 
DC 2 ................................ Cancels condensed mode 
ESC E .............................. Sets emphasized mode 
ESC F .............................. Cancels emphasized mode 
ESC G ............................. Sets double-strike mode 
ESC H ............................. Cancels double-strike mode 
ESC M ............................. Sets "ELITE" print mode 
ESC P .............................. Sets "PICA" print mode 
ESC S ¢ ........................... Sets superscript mode 

. ESC S 1 ............................ Sets subscript mode 
ESC T .............................. Cancels super I subSCript mode 
ESC ! n ............................ Print mode selection 
ESC p n ............................ Proportional print selection 
ESC - ¢ .......................... Cancels underlined printing mode 
ESC - 1 .......................... Sets underlined printing mode 
ESC R n ........................... International character set selection 
ESC % 1 .......... .... ............ Download CG selection 
ESC: n 1 .......................... Copy the character of internal CG to 

download CG 
ESC & nmap. p' - p. .......... Downloard character definition 
ESC? a ........................... Selects SO at 7 bits code 
ESC? I ............................. Selects SI at 7 bits code 
ESC SO ........................... Same as SO 
ESC SI ............................. Same as SI 

d. Other codes. 
ESC@ .............................. Printer initialization 
ESC 8, ESC 9 ..................... DeseIection and selection of paper end sense 
BEL ................................ Buzzer 
BS ............................... , .. Back space 
CAN ................................ Cancel 
DEL ................................ Delete 
NUL ................................ Null 
ESC < .............................. Printing from leftmost to right for one line 
ESC Un........ ................... Sets and resets unidtrectional printing 
DC 1 ................................ Selection of the printer (ON LINE) 
DC 3 ................................ DeseIection of the printer (OFF LINE) 
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e. Access codes to Bit Image mode - se Paragraph 6. 
ESC K n, n, ....................... Normal density bit image (8 bits) mode 
ESC LnlnZ ....................... Double density bit image (8 bits) mode 
ESC A mn, nz ..................... Selecs 9 dots bit image mode 

2. Print action codes. 
a. CR (carriage return) CHR$ (13); 

When the CR code is transmitted to the print buffer, all data stored in the print buf­
fer is printed. When AUTO FEED XT (pin No. 14 of the interface connector) is at 
"LOW' level, the paper is advanced one line automatically after the execution of 
printing by the CR code. 

Notes: (1) When 80 columns of print data (including spaces) are continuously 
received and the follOwing data is valid and printable, the printer 
automatically begins to print the data stored in the print buffer. (In this 
case, if AUTO FEED XT is at "LOW' level, the paper is advanced one 
line after printing.) • 

(2) If no data procedes the CR code, or if all preceding data is SPACE, the 
carriage assembly does not operate. Under this condition, if AUTO FEED 
XT is at "LOW' level, only the paper is advanced one line. 

(3) When all 80 columns of data are SPACE, the carriage assembly does not 
operate. Under this condition, if AUTO FEED XT is at "LOW' level, only 
paper feeding is performed. 

b. LF (line feed) CHR$ (10); 
When the LF code is input, all data in the print buffer is printed and the paper is 
advanced one line if no data precedes the LF code, or if all preceding data is 
SPACE, only paper feeding is performed. For example, if the data is transferred in 
the order of DATA - CR - LF, data will be printed by the CR code, and when 
the printer receives LF code, it only carries out one line feed, because no print data 
precedes the LF code. LF cancels enlarged mode, set by SO. 

c. FF (form feed) CHR$ (12); 
The FF code causes the printer to execute the printing of all data stored in the print 
buffer and advances the paper to the next predetermined top of form position. 

Notes: (1) The top of form is determined when the power switch is turned on or the 
INIT signal is applied, or when the ESC@code is input 

(2) If the form length per page is not set, one page length of form is regarded 
as 66 lines set in the ON position. 

(3) The form length can be set by ESC C + (n)D or ESC C + (O)D + mas 
described in this manual. 

d. VT (vertical tabulation) CHR$ (11); 
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When this code is inpu~ all the data stored in the print buffer is printed out and 
then repid line feed is carried out to the predetermined vertical TAB position set by 
ESC B or ESC b. 

If the vertical TAB position is not predetermined, this code functions the same as 
LF code. This code cancels the enlarged mode set by the SO code. Even if one 
vertical TAB position is set line feed will be performed to this position or to the top 
of fann position. 

3. Paper formatting codes. 
a. ESC 3 + (n)D (N/216 inch line spacing) CHR$ (27); "3"; CHR$ (n); 

(0~n~255) 

Input of the ESC 3 + (n)D code causes the subsequent line spadng to be set at 
n/216 inch. 
With n = 1 and n = 2, paper feeding accuracy is not guaranteeed. If the value of 
n is set at 0, this setting is ignored and the value of n set immediately before this 
code becomes valid. 

[PROGRAM EX.] 
2 'Control Command: ESC 3 n 
5 'Open Printer Device. 
10 OPEN '0",1, "LPTO: (Wl" 
15 'Define Control Codes. 
20 SO$=CHR$(14l:ESC$=CHR$(27l:HT$=CHR$(9l:LF$=CHR$(10l 
410 PRINT #1,SO$;"ESC 3 n" 
420 FOR I=10 TO 40 STEP 10 
430 PRINT #1,ESC$;"3";CHR$(Il; 
440 PRINT #l,HTS;"Line spacing ";r;"/216 inch _____ R 

450 NEXT I 
460 PRINT #1,ESC$;"2";LF$ 

[PRINT] 
ESC :3 n 

q Ai !BiE i fl'<i 
tlne spaclr}~ 
Line spacing 

!~ ~~U 
40 1216 

iAEi1 
lndi 
inch 

b. ESC A + (n)D (setting amount of line spacing) CHR$ (27); "A"; CHR$ (n); 
This code specified the amount of line spacing in the Line Feed, prOvided that 
(n)D must satisfy the condition: 1 ~ (n)D ~ 85 (Decimal). "n" = 1 is eqUivalent to 
1/72 inch paper advancement Since the distance between any two dot plates of 
the print head is 1/72 inch, any line spacing in increments proportional to the 
distance between the dot plates can be established. 

Notes: (1) When the POWER switch is turned on or INIT signal is applied to the pin 
No. 31 of the interface connector, the line spadng is set at 1/6 inch. 

(2) The ESCA + {n)D code may be input at any position on a line. 
However, once the code is input, the specified amount of line spacing 
will remain unchanged until a code for new line spacing is ~. 
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[PROGRAM EX] 
2 'Control Command: ESC A n 
5 ~Open Printer Device. 
10 OPEN "0",1, "LPTO: (W) II 

15 'Define Control Codes. 
20 SO$=CHR$(14):ESC$=CHR$(27):HT$=CHR$(9):LF$=CHR$(10) 
510 PRINT #1,80$; "ESC A n" 
520 FOR !=2 TO 8 STEP 2 
530 PRINT #l,ESC$;"A";CHR$<IJ; 
540 PRINT #l,HT$;"Line spacing ";1;"/72 inch _____ m 

550 NEXT I 
560 PRINT #1,ESC$;"2";LF$ 

[PRINT] 
ESC 

i f.n i~~il ===== 
§ 17~ lndi -----

Note: <How to input "n"> 
When "n" is actually transferred to the Printer as data, it is transferred in the 
form of a 7-bit binary number. In case of "ESC A + (24)D" to specify the 
amount of line spacing at24/72~ 1/3 inch (24~ (00011000)2), actual out­
putto the Printer is performed as (27)D (65)D (24)D in Decimal code. Keep in 
mind that the method·of input from the keyboard of a host computer is dif· 
ferent, for which refer to the specifications of your host computer . 
• Example: Input from the keyboard of the TRS-80 personal computer. 

[PRINT CHR$(27); CHR$(65); CHR$(24)] 

c. ESC 1 (7/72 inch line spacing) CHR$(27); "1 "; 
·Input of the ESC 1 code causes the subsequent line spacing to be set at 7/72 inch. 

[PROGRAM EX.] 
2 'Control Command: ESC 1 
5 'Open Printer Device. 
10 OPEN '0',1, "LPTO: (W)' 
15 'Define Control Codes. 
20 SO$=CHR$ (14) : ESC$=CHR$ (27) :'HT$=CHR$ (9) : LF$=CHR$ (10) 
210 PRINT #l,SO$;"ESC 1" 
220 PRINT #l,ESC$;"l"; 
230 FOR 1=1 TO 4 
240 PRINT #l,HT$;"Line spacing 7/72 inch -----" 
250 NEXT I 
260 PRINT #1,ESC$;"2";LF$ 

[PRINT] 
ESC 1 
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SgaCin~ s aCln 
s aCln 
spacln 

d. ESC</> (1/8 inch line spacing) CHR$(27); "</>"; 
Input of the ESC </> code causes the subsequent line spacing to be set at 1/8 inch. 

[PROGRAM EX.] 
2 'Control Command: ESC 0 
5 'Open Printer Device. 
10 OPEN "O",i,"LPTO: (W)" 
15 'Define Control Codes. 
20 SO$=CHR$(14):ESC$=CHR$(27):HT$=CHR$(9):LF$=CHR$(10) 
110 PRINT #l,SO$;"ESC 0" 
120 PRINT #l,ESC$;"O"; 
130 FOR 1=1 TO 4 
140 PRINT #l,HT$; "Line spacing 118 inch --- __ " 
150 NEXT I 
160 PRINT #1,ESC$;"2";LF$ 

[PRINT] 
ESC a 

Line spacing 1/8 inch ----­
Line spacing 1/8 inch ----­
Line spacing 1/8 inch ----­
Line spacing 1/8 inch -----

e. ESC 2 (1/6 inch line spacing) CHR$(27); "2"; 
Input of the ESC 2 code causes the subsequent line spacing to be set at 1/6 inch. 

[PROGRAM EX.] 
2 'Control Command: ESC 2 
5 'Open Printer Device. 
10 OPEN "0",1, "LPTO: (W) II 

15 'Define Control Codes. 
20 SO$=CHR$(14):ESC$=CHR$(27):HT$=CHR$(9):LF$=CHR$(10) 
320 PRINT #1,ESC$;'2"; 
330 FOR 1=1 TO 4 
340 PRINT #l,HT$;"Line spacing 1/6 inch -----" 
350 NEXT I 
360 PRINT #l,LF$ 

[PRINT] 
ESC :2 

Line spacing 1/6 inch ----­
Line spacing 1/6 inch ----­
Line spacing 1/6 inch ----­
Line spacing 1/6 inch -----

f. ESC J + (n)D (Paper Feed Execution Command) (1 ,,; n ,,; 255) CHR$(27)' 
"J"; CHR$(n); , 
This code causes the printer to execute paper feeding by n/216 inch. With n ~ 1 
and n ~ 2 paper feeding accuracy is not guaranteed. If the value of n is set as</>. no 
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paper feeding will be executed. In any case, the set value of n will not return in the 
memory. 

[PROGRAM EX] 
2 'Control Command: ESC J n 
5 'Open Printer Device. 
10 OPEN '0',1, "LPTO: (W)· 
15 'Define Control Codes. 
20 SO$=CHR$(14):ESC$=CHR$(27):LF$=CHR$(10) 
910 PRINT #1,SO$;"ESC J n" 
920 FOR 1=10 TO 40 STEP 10 
930 PRINT #1,11"/216 inch -----"1 
940 PRINT #l,ESC$;uJ";CHR$(I) 
950 NEXT I 
960 PRINT #1,LF$ 
[PRINT] 
ESC .J n 

10 1216 in~h 20 1216 in~h ----- 30 1216 inch ____ _ 

g. ESC j 
CHR$(27); "j"; CHR$(n); 

40 1216 inch -----

When th1s code is input, n/216 inch line spacing is executed in the reverse direc· 
tion after the data in the print buffer has been printed out The set value of n will be 
cancelled by line feed. The accuracy of paper feed is not guaranteed. 

[PROGRAM EX.] 
2 'Control Command: ESC j n 
5 'Open Printer Devi~e. 
10. OPEN "0" .1. "LPTO: (W)" 
15 'Define Control Codes. 
20 SDS=CHRS{14):HT$=CHR${9):EScs=CHR$(27) 
1010 PRINT #l,SOs,-ESC j n" 
1015 PRINT #1.HT$j"Line spacing n/216 inch for reverse (ACTION)-
1020 PRINT #l,HT$J "--- sine wave plot ___ A 

1030 FOR 1=1 TO 3:PRINT #1:NEXT I 
1040 MAX=99 
1045 PRINT #1,HTS; 
1050 FOR 1=.2 TO 6.38*2 STEP .4 
1060 Y=FIXfl00*SINfIl+100J 
1070 IF Y)MAX THEN YO=Y-MAX:MAX=Y:PRINT #1. "*"jESCS; "J";CHRS{YOl j:GOTO 1090 
1080 YO=MAX-Y:MAX=Y:PRINT #I,"S"jESCS;"J";CHRS{YOlj 
1090 NEXT I 
1092 FOR I=1 TO 6:PRINT #1:NEXT I 

[PRINT] 
ESC ..:i n 

20 

Line spacing n/216 in~h fer revers~ (ACTION) 
sine wav~ plot 

h. ESC Q + (n)D (right margin setting) CHR$ (27); "Q"; CHR$ (n); 
The print column width can b2 specilied by inputting ESC Q + (n)O code, "n" 
represenls the print column width to be specified in each character size. The Printer 
will ignore the improper setting of n value. 
See Appendix B in relation to the value of n. 
If data greater than the value set in this code is input, the printer will automatically 
perform a line feed. 
In proportional mode, the print column width is set in "PICA" size. 

[PROGRAM EX.] 
2 'Control Command: ESC Q n 
5 'Open Printer Devi~e. 
10 OPEN "0",1, "LPTO: (W)" 
15 'Define Control Codes. 
20 SO$=CHR$(14l:HT$=CHR$(9J:ESC$=CHR$(27J:LF$=CHR$(!OJ 
1810 PRINT #l,SO$J"ESC Q n· 
1820 PRINT #l,HT$;"CasE? of right margin 70 characters" 
1830 PRINT #1,ESC$;~S!D;CHR$(70Jj 
1840 FOR !=32· TO 126: PRINT #l,CHR$(I);:NEXT I: PRINT #l,LF$;LF$ 
1850 PRINT #1,ESC$j"a~ICHR$(80)j 

[PRINT] 
ESC e n 

Ca.se of r-ight mar-gin 70 cha.racters 
!n#$%&' {)*+,-.!0123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]~ 'abcde 

fghijklmnopqrstuvwxyz{:}""" -

i. ESC I + (n)D (left margin setting) CHR$(27); "I"; CHR$(n); 
The difference between the functions of ESC Q and ESC I is that ESC Q sels the 
column end and ESC I se1s the column head. 
This code cancels HT, previousely set. 
See Appendix B in relation to the value of n. 

[PROGRAM EX.] 
2 'Control Command: ESC 1 n 
5 'Open Printer D~vice. 
10 OPEN "0· .1, "LPTO: (W)· 
15 'Define Control Cedes. 
20 S~CHRS{141:HT$=CHR${91:ESC~CHR$(27):LFS=CHR${10) 
1910 PRINT ~L,SO$;"ESC 1 n" 
1920 PRINT #1.HT$;·Cas~ 0+ l~ft mar9in 10 ~haract~rs· 
1930 PRINT ~1.ESC$;~l·;CHRS{lO)l 
1940 FOR 1=32 TO 126: PRINT #1.CHRS{I)j:NEXT I: PRINT #1,LF$;LFS 
1950 PRINT #1.ESCSj"1"jCHRS{Ol; 

[PRINT] 
ESC 1 n 

Case of l~ft margin 10 ~haracters 
!"#$%L' (J*+,-./0123456789:j<=)?QABCDEFGHIJKLMNOPQRSTUVWXYZr\J~_'ab~de 

f9hi jklmnepqrstuvwxyz{:}-

i. ESC C + (n)O (form length setting) CHR$(27); "C"; CHR$(n); 
The "ESC C + (n)O" code specifies the fonm length which is determined by the 
number of lines (n: 16 n 6127) where the value of "n" is a positive number and 
must not exceed 127 lines. In other words, the maximum form leng'ill is 127 lines. 
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Form feed, skip-over perforation, etc., are carried out in accordance with the form 
length specified by this code. 
The form length will be stored as an absolute length with the amount of line spacing 
multiplied by the specified number of lines. Therefore, the specified form length 
will not change after it has once been set even if the amount of line spacing is 
changed. 
The ESC C + (<I»D + (m)D code specifies the absolute quantity of form length in 
units of inches (1 ,,;, m ,,;, 22). Therefore, even if the amount of line spacing units of 
is changed on the page, the absolute quantity of form length remains unchanged. 
"m" denotes the form length in inches. If the value of m is set as <I> , this setting is ig­
nored and the value of m set immediately before it becomes valid. 

[PROGRAM EX.] 
2 'Control Command: ESC C n 
5 'Open Printer Device. 
10 OPEN ·O·Jl,MLPTO:{W)· 
15 'Define Control Codes. 
20 SO$=CHR$(14}:HT$=CHP$(9l:ESC$=CHR$(27):FF$=CHR$(12l:LF$:CHR$(10) 
1110 PRINT #lJSO$;nESC C nQ 
1120 PRINT #1,HT$j"Ca.se of sets form length to 4 lines Q 
1130 PRINT #l,ESC$j "C";CHR$(4) iFF$j 
1140 PRINT #1,HT$j"Next top of form u 

1150 PRINT #1,ESC$jNC"jCHR$(66)jLF$ 

[PRINT] 
ESC C n 

Case of sets form length to 4 lines 

Next top of form 

[PROGRAM EX. 2] 
2 'Control Command: ESC COn 
5 'Open Printer Device. 
10 OPEN ·O·,l,"LPTO: (W)· 
15 'Define Control Codes. 
20 SO$=CHR${14}:HT$=CHRS(9):ESC$=CHR$f27):FFS=CHR$(12):LF$=CHR$(10) 
1210 PRINT #l,SO$;~ESC C 0 n~ 

1220 PRINT #l,HT$j ·Case of sets form length to 1 inch" 
1230 PRINT #l,ESC$jNC U jCHR$(OljCHR$(IJ ;FF$j 
1240 PRINT #l,HT$j ~Next top of form" 
1250 PRINT #1,ESC$;1IC~;CHRS(66)jLF$ 

[PRINT] 
ESC COn 

Case of sets fo~m length to 1 inch 

Next top of form 
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k_ ESC N + (n)D (setting skip-over perforation) CHR$ 27); "N"; CHR$(n); 
The ESC N + (n) D code is used to set the skip-over perforation function, which 
specifies the number of lines "n" to be skipped at the bottom of a page 1 6 n 6127 
where the value of n is positive number. For example, if the last three lines of a 
page is to be skipped, the value of n must be entered as "3". If the value of n set is 
greater than the form length specified by the ESC C + (n)D code, skip-over per­
foration 15 executed up to the first line of the next page after one line printing. If the 
value of n is set as <1>, this setting is ignored and the value of n set immediately 
before it becomes valid. 
When the current form length is changed by the input 0f the ESC C + (n) 0 or 
ESC C + (n)D + m code again, the amount of skip-over perforation previously 
set is cancelled. In this case, therefore, the ESC N + (n) D code must be input 
agam to set the amount of skip-over perforation. When the SW-6 on Function 
Selector - Ref. SEC. B, 4, - is ON, skip-over perforation for 1 inch is executed. 

(Example) -line skip-over perforation 

[pROGRAM EX] 
2 'Control Command: ESC N n ESC a 
5 'Open Printer Device. 
10 OPEN "0",1 J IILPTO: (W) II 

15 'Define Control Codes. 
20 SO$=CHR$(14l:ESC$=CHR$(27l:HT$=CHR$(9l:LF$=CHR$(10l 
1325 PRINT #1,SO$;"ESC 0" 
1330 PRINT #1,ESC$;"C";CHR$(5l; 
1340 PRINT #1,ESC$; "N";CHR$(2l; 
1350 FOR 1=1 TO 6 
1360 PRINT #1,HT$;1I2 Lines skip over perforation" 
1370 NEXT I 
1380 PRINT #1,ESC$;"C";CHR$(66l; 
1390 PRINT #1,ESC$;"0";LF$ 
[PRINT] 
ESC N n 
ESC 0 

I. ESC 0 

2 Lines skip ove~ perforation 
2 Lines skip over perforation 
2 Lines skip ove~ perforation 

2 Lines skip over perforation 
2 Lines skip over perforation 
2 Lines skip over perforation 

This code cancels the skip-over perforation set by the ESC N + (n)D code. 
m. ESC B (vertical TAB setting) CHR$ (27); "B"; CHR$(nl); .... ; CHR$(nk); 

CHR$(¢); (1 ,,;, n 6 255) (16 k 616) 
This code sets the vertical TAB position on the specified lines. 
Since the current line spacing multiplied by the number of lines is stored as an ab­
solute value for the TAB stop position, the vertical TAB setting will be performed as 
it has been set in this code even if the amount of the line spacing is changed. 
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Vertical TAB setting should be terminated by inputing a NUL code. 
Note: If TAB positions are not set in an orderly manner, the TAB execution is ter-

minated. TAB positions set by ESC B are the same as those set by ESC b ¢. 
[PROGRAM EX.] 
2 'Cont~ol Command: ESC B nl .• nx NUL 
5 'Open Printer Device. 
10 OPEN ·O·,l,"LPTO: (W)" 
15 'Define Control Codes. 
20 SO$=CHR$(14J :ESC$=CHR${271:VT$=CHRS(11):HT$=CHR${9):LF$=CHR$(lO) 
1410 PRINT #l,SO$;"ESC B nl •. nK NUL"jDC4$jLFS;HTSj"Case of step 8 lines. 
1420 PRINT #1,~SC$;·B8; 
1422 FOR 1=1 TO 8 
1424 PRINT #1,CHR$(I*8); 
1426 NE"XT I 
1428 PRINT #l.CHR$(O)J 
1430 FOR I=1 TO 3 
1440 PRINT #l.VT$;HT$;"-----Vtab" 
1450 NEXT I 
1460 PRINT #l,LF$;LF$ 

[PRINT] 
ESC B ni .• nk NUL 

Case of step 8 lines 

-----Vtab 

-----Vtab 

-----Vtab 
n. ESC b (VFU position setting) 
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CHR$(27); "b"; CHR$(n); CHR$(m,); .... ; CHR$(m,); CHR$(¢); (¢;;n;; 7) 
(1;; k;; 16) (1 ;; m;; 255) 
This code sets the VFU (vertical format unit) position for channel n. For details of 
VFU, refer to ESC/code. 
The specified TAB positions must be terminated with NUL code. 
The VFU has 8 channels - refer as "n" - (¢ to 7), and for each channel, up to 16 
positions - refer as "m" - can be set within the page length. 
The channel is set to ¢ at power ON. 

Note: TAB positions in channel ¢ can be set by ESC B. 
o. ESCI + (n)O (VFU channel selection) CHR$(27); "I"; CHR$(n); On the stan­

dard model - n = ¢ only; with option RAM(s) - ¢;;n ;;7: 
Input of this code causes the printer to execute subsequent vertical TABs in 
accordance with the format specified by the channel n of VFU. 
Under VFU control, a page can be devided into shnnels within which vertical 
TABs can be independently set. For example, channel can be set for vertical TABs 
at the 3rd, 5th and 15th lines and channel 2 for the 6th, 10th and 3¢ the lines. 

[PROGRAM EX.] 
2 'Control Command: ESC b n ml .. mk NUL j ESC I n 
5 'Open Printer Device. 
10 OPEN RO",l,"LPTO: (W)" 
15 'Define Control Codes. 
20 SO$:CHR$(14J:HT$=CHR$(9J:ESC$=CHRS(27):VT5=CHRS(11}:LF5=CHRS(10) 
1510 PRINT #l,SO$j"ESC b n m1..mk NUL" 
1515 PRINT *l,SO$jRESC I n-
1520 PRINT #l,HTS;u n=VFU: Case of step 6 lines, and n=l R 

1530 PRINT #l,ESCSj"b"jCHR$(!)j 
1532 FOR 1=1 TO 10 
1534 PRINT #1,CHRS{I*6J; 
1536 NEXT I 
1538 PRINT #l,CHRS(OJj 
1540 PRINT #l,ESCS;Uj";CHR$(lJ; 
1550 FOR 1=1 TO 3 
1560 PRINT #l,VTSjHTSj·-----Vtab R 

1570 NEXT ! 
1580 PRINT #l,ESC$jMjDjCHR${O)j 
1590 PRINT #i,LFSjLFS 

[PRINT] 
ESC 
ESC 

b n 
/ n 
n=VFU: 

Tn.1. •• TnK NUL 

Case of step 6 lines, and 

-----Vtab 

-----Vtab 

-----Vtab 

n=l 
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p. HT (horizontal tabulation) CHR$(9); 
The HT code carries out the horizontal tabulation to a predetermined position set 
by "ESC 0" (up to 32 positions). In the absence of any predetermined HT pos· 
tion, the HT code will be ignored: In enlarged character mode, two non-enlarged 
characters correspond to one enlarged character. 
When the power is turned ON, TAB is automatically set every 8 characters. 
The HT code will be ignored if no TAB position has been set previously by the 
ESC 0 code .. 
Since the TAB set position is stored as an absolute position, this position will not 
change even if you change the print mode. Holizontal TAB will be cancelled upon 
input of ESC 1. 

q.ESC 0+n1+n2+ ... +nk+NUL (horizontal TAB setting) (1~(n)D~142, 
k ~32) CHR$(27); "0"; CHR$(nl); CHR$(n2); ... CHR$(nK); CHR$(O); 
This code specifies the horizontal tab stop position. "n" denotes column position 
where the print head stops. The first tab stops per line are recognized in the printer, 
and subsequent tab siops are ignored. The tab stop postions can be specified up to 
80 columns in normal character mode and 142 columns in condensed character 
mode. The excess tab positions set by this code will be ignored. 
In enlarged character mode, two non-enlarged character must be set as one 
character. The NUL code should be input as the command for the termination of 
the tab set sequence, and the lack of this code will cause incorrect data printout. 

[PROGRAM EX] 
2 'Cont~ol Command: ESC D nl .. nk NUL 
5 'Open Printer Device. 
10 OPEN ·0·,1, "LPTO: (W) ~ 

15 'Define Control Codes. 
20 SOS=CHR$(14) : HT$=CHR${91 :ESC$=CHR$(271:LF$=CHR$(lOJ 
1610 PRINT #l,SO$jUESC D nl •• nk NUL-
!630 PRINT #l,HT$; ·Case of step 10 characters· 
1640 PRINT :lU,ESCSj ~D"j 
1650 FOR 1=1 TO B: PRINT #l,CHR$(I*10}j:NEXT I: PRINT #l,CHR$(O)j 
1660 FOR 1=1 TO 3: PRINT #l,HT$;"'Htab~i:NEXT r: PRINT #l,LF$jLF$ 

[PRINT] 
ESC 
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D 1"'1.1. __ 1"'11< NUL 
Case of step 10 characters 

, Htab ' Htab ' Htab 

r. ESC.i + (n)O (incremental print) CHR$(27); "i"; CHR$(n); (n=1> or 1) 
ESC I + (1)0 code causes the printer to print each character every time it is input 
- incremental mode. 
ESC i + (1))0 code causes the printer return to normal operation. 
Printing is uniderectional in the incremental mode. When the incremental mode is 
cancelled, the printer will return to the bidirectional printing. 

[PROGRAM EX.] 
2 'CDnt~Dl Command: ESC i n 
5 'Open Printer Device. 
10 OPEN ·O·,l,aLPTO:(W)" 
15 'Define Control Codes. 
20 SO$=CHR$(14):HTS=CHR$(9J:ESC$=CHR$(27):LF$=CHR${10J 
4950 PRINT #1,50$; "ESC in" 
4960 PRINT #l,HT$;"In!:l"'ementa,l k View Mode:. 
4962 PRINT #l,HT$j~OPEN:"jLF$j 
4964 PRINT #l,ESC$jKi~jCHR$(l); 
4966 A$="This is Incy-emental &: View Mode::: The Software's Type"litel". " 
4968 FOR 1=1 TO 60 
4970 FOR J=1 TO 150:NEXT J:PRINT #l,MIDS{AS,I,l); 
4972 NEXT r:PRINT #1 
4976 PRINT #l,ESC$j a i";CHR${O),HT$;"CLOSE:"jLF$jLFS 

[pRINT] 
ESC i. n 

Incr-emental &: View Mode: 
OPEN: 

This is Incremental tc View Mode:= The Software's Typewiter. 
CLOSE: 

4. Character designation codes 
a. SO (Shift Out) (enlarged characters) CHR$(14); 

When the SO code is input, all data that follows this code on the same line will be 
printed out in double-width enlarged characters. This code is cancelled by the line 
feed or the input of ''~C 4" ESC ! or ESC W code and can be input at any col­
umn position on a line. Therefore, normal size and enlarged characters can be 
mixed on the same line. 

Note: With normal si2e and enlarged characters mixed on the same line, when any 
enlarged character is at the 80th column position in terms of normal size 
character, this position becomes the end pOsition of the line (Le., "Print Buffer 
Full' position). 
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[pROGRAM EX] 
2 'Control Command: ESC SO SO DC4 
5 'Open Pl"inter Devi~e. 
10 OPEN ·0·,1, "L.PTO: (W) ~ 
15 'Define Control Codes. 
20S0$:CHR$(14):HT$:CHRS(9):DC4s:CHRs(20):L.F$:CHRS(10) 
2010 PRINT IH I 50$; "ESC SO" 
2020 PRINT *,1,SOS; ·SO " 
2030 PRINT #1,50$; ~DC4· 
2040 PRINT #I,HTSj,"With to ~ancelled by end of line unless DC4" 
2060 PRINT #1, HTS; "NORMAL: ";50$; "ENLARGEMENT: "; DC4$j "NORMAL .• 
2065 PRINT #1,50$j 
2070 FOR !=1 TO 6: PRINT #I,"ENLARGEMENT: "j:NEXT I: PRINT #I,L.FsjLF$ 

[PRINT] 
ESC SO 
SO 
DC"" 

With to cancelled by end of line unless DC4 
NORMAL: ENLARGEMENT: NORMAL. 

ENLARGEMENT: ENLARGEMENT: ENLARGEMENT: E 
NLARGEMENT: ENLARGEMENT: ENLARGEMENT: 

b. ESC W + (n)D (enlarg'.d mode setting) CHR$(27); "W"; CHR$(n); (n =q, or 1) 
When the ESC W + (1) D code is input, all the data follOwing this code will be 
printed out in double-width enlarged characters. This code is cancelled upon input 
of the ESC W + (O)D (but cannot be cancelled by "DC 4" code or "LF" code). 
The ESC W + (O)D code cancels the double-width enlarged character mode set 
by the ESC W + (1)D code. However, this doce cannot cancel the enlarged 
character mode set by the. SO code. 

c. DC 4 (enlarged mode cancel) CHR$(2¢); 
The DC4 code cancels the SO mode (enlarged character printing function.) 

[pROGRAM EX.] 
2 'Control Command: ESC W n 
5 'Open Printer Device. 
'0 OPEN "O",l,"LPTO:(W)" 
15 'Define Contl"ol Codes. 
20 SO$=CHR$( 14): HT$~CHR$ (9) :LF$=CHR$(10) 
2105 PRINT #1,50$; "ESC W n q 

2160 PRINT iH,HT$j"NORl'lAL: "jESCS;"W 8 jCHR$(ll; 
2170 FOR I~l TO 5: PRINT #1, "ENLARGEMENT: ~;:NEX1 I: PRINT #1.LFS;LFS 
2180 PRINT #l,ESC$;"W";CHR$(Olj 

[PRINT] 
ESC W t:"'I 

NORMAL: ENLARGEMENT = ENLARGEMENT = ENLARG 
EMENT: ENLARGEMENT: ENLARGEMENT: 

d. SI (Shift In) (condensed characters) CHR$(15); 
When the SI code is input, all data stored in the buffer is printed and the following 
data will be printed out in conClensed characters. This code is cancelled by the in­
put of "DC 2" or ESC! code. The SI code can be input at any column poisiton on 
a line. When printing condensed characters, the data capadty of the print buffer 
will become 142 columns per line (in terms of condensed size character). 
When the SO code is received after the input of the SI code, condensed enlarged 
characters (double width of condensed characters) can be printed. 

e. DC 2 (condensed mode cancel) CHR$(18); 
The DC 2 code cancels the condensed mode set by the SI code. 
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[PROGRAM EX] 
2 'Cont~ol Command: E5C 51 51 DC2 
5 'Open Printer Device. 
10 OPEN ·O~,l,·LPTO: (W)" 
15 'Define Control Codes. 
20 SOS=CHRS(14):HT$=CHRS(9):SIS=CHRS(15l:DC2S=CHRS(18l :LFS=CHRS(10) 
2210 PRINT #1,50$; ~ESC sr-
2220 PRINT #1,50$;-51 
2230 PRINT #l,SOSj ~DC2· 
2260 PRINT #1, HT$j "NORMAL: It j SIS; 
2270 FOR 1::1 TO 3:PRINT #1, "REDUCTION: "j:NEXT I 
2280 PRINT #1.DC2Sj "NORMAL. "'"1LFS 

[PRINT] 
ESC 
SI 
DC2 

SI 

NORMAL: REDUCTION: REDUCTION: REDUCTION: NORMAL. 

f. ESC E (emphasized characters) CHR$(27); "E"; 
When the ESC E code is input, all the data stored in the print buffer will be printed 
out and the data follOwing this code will be printed in emphasized characters. Em­
phasized character printing gives the character a stronger impression on the paper. 
This code is effective only on the "PICA" size print mode. Selection of this code 
can over-ride the condensed mode, therefore selection and deselection of this 
code on the condensed mode will return the printer to condensed mode. ESC F 
or ESC ! code cancels ESC E. 

g. ESC F (emphasized mode cancel) CHR$(27); "F"; 
The ESC F code cancels the emphasized character printing mode. 

[PROGRAM EX.] 
2 'Control Command: ESC E ; ESC F 
~ 'Open Pl"inter Devite. 
10 OPEN '0",1, "LPTO: (W)" 
15 'Define Control Codes. 
20 SOs:CHR$(14):HT$=CHR$(9):ESC$~CHR$(27):DC4$=CHR$(20}:LF$=CHR$(10) 
2310 PRINT #1,50$; "ESC E" 
2320 PRINT #1,50$; "ESC F" 
2330 PRINT #l,HTS;"NORMAL: "jESC$j"E H j"EMPHA5IZED: ";50S;QEMPHA5IZED-ENLAGEMENT: 
"lDC4$jESC$,"F","NORMAL.",LF$jLF$ 

[PRINT] 
Esc E 
ESC F 

NORMAL: EMPHASIZED: EMPHASIZED-ENLAGEMENT: NORMAL. 

h. ESC G (double printed characters) CHR$ (27); "G"; 
When the ESC G code is input, all the data stored in the printer buffer will be 
printed out and the data following this code will be printed in double print 
character mode_ In this mode, the printer will complete one nne of printing by two 
passes of the print head while advandng the paper by about 1/215 inch between 
the first pass and second pass. For this reason, the performs paper feeding adjust­
ment to maintain the absolute length and number of nnes of a page. 

i. ESC H (double print mode cancel) CHR$ (27); "H"; 
The ESC H code cancels the double print character mode_ 
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[PROGRAM EX.] 
2 'Control Command: ESC G ESC H 
5 'Open Printer Device. 
10 OPEN "0", 1, 1/ LPTO: (W) U 

15 'Define Control Codes. 
20 SO$=CHR$(14l:ESC$=CHR$(27l:HT$=CHR$(9l:LF$=CHR$(10l 
2410 PRINT ijl,SO$; "ESC G" 
2420 PRINT ijl, SO$; "ESC H" 
2430 PRINT #l,ESC$;"G"; 
2440 PRINT #l,HT$; "DubIe str·ike print! DUBLE STRIKE PRINT.' 
2450 PRINT #l,ESC$;"H";LF$;LF$ 

[PRINT] 
ESC G 
ESC H 

DubIe strike print! DUBLE STRIKE PRINT. 

j. ESC M ("ELITE" sized rr:ode setting) CHR$ (27); "M"; 
Input of ESC M code causes the data followint his code to be prlnted in "ELITE" 
size (12 characters per inch). Emphasized on condensed mode setting is ignored 
in this "ELITE" mode. 

[pROGRAM EX.] 
2 'Cont~ol Command: ESC M 
~ 'Open P~inte~ Devi~e. 
10 OPEN '0·,1, "L.PTO; (!oJ)" 

15 'De~ine Control Codes. 
20 SO$=CHR${14}:HT$-CHR${9':ESC$=CHR$(27l:LF$=CHR$CIO) 
2590 PRINT #l,SO$jnESC M" 
2600 PRINT #l,HT$;nSele~t Elite 5i4e" 
2610 PRINT #l,ESC$j"M"; 
2620 FOR 1=32 TO 126 
264Q PRINT #l,CHR$(Il; 
2650 NEXT r:PRINT iH,ESC$; ·P"iL.FS 

[PRINT] 
ESC M 

Sele~t Elite Size 
! "I$%!.:' (lft, -./O!2S4567S9: j{=>?IiABCDEFGHIJKLHNOPQRSTUVIIXYZr\J""_ 'abcd~f'3hij Icllllnopqrstu\lwxyz( l}'" 

k. ESC P ("PICA" sized mode setting) CH R$ (27); "P"; 
When the ESC P code is input, the all data following this code is printed out 
in "PICA" size characters. 
This code cancels the "ELITE" sized mode. 

I. ESC S + (</»D and ESC S + (1)D (superscript and subscript setting) 
CHR$ (27); "S";CHR$ (</»;.and CHR$ (27); "S"; CHR$ (1); 
When the ESC S + (O)D code is input, all the data stored in the prlnt buffer will be 
printed out and the data follOwing this code wtll be printed in superscrlpt character 
mode. In this mode, a character measurlng 2.22 (W) x 1.4 (H)mm will be printed 
at the upper half of a line. When the ESC S + (1)D code is input, all the data 
stored in the prlnt buffer will be prlnted out and the data follOwing this code will be 
prlnted in subscript character mode. In this mode, a character will be prlnted at the 
lower half of a line. 
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In both the subscript and subscript character modes, the prlnter will perform 
unidirectional, double strike printing. After the first pass of the print head, the 
paper will be advanced by 1/216 inch and a character will be formed on comple­
tion of the second pass. 

m.ESC T (superscriptl subscript mode cancel). CHR$ (27); 'T'; 
The ESC T code cancels the superscriptl subscript character mode, but leaves the 
double prlnt mode. To reset the double print mode, the ESC H code must be in­
put. 

[PROGRAM EX.] 
2 'Control Command: ESC S n ESC T 
5 'Open Printer Device. 
10 OPEN "0· ,1, "L.PTO: fWJ" 
15 'Define Control Codes. 
20 SO$~CHR$(14):HT$=CHR${9):ESC$:CHR$(27):L.F$=CHR${10) 
2510 PRINT #1,50$; "ESC S nn 
2520 PRINT #1,50$; "ESC T ~ 

2'540 PRINT #1, HT$j "NORMAL:'·; ESC$; "S·; CHR$ (0) ; ·SUPER-SCRIPT: '; ESC$j ·T~; ~NORMAL.: "; 
ESC$; • S·; CHR$ {1} ; "SUB-SCRIPT: .; ESC$; "T" ; "NORMAL. " ; LF$; LF$ 

[PRINT] 
ESC .S n 
ESC T 

NORMAL.:eu~~~-ec~~~T·NORMAL:~u~_~~R:~T.NORMAL. 

n. ESC 1 + (n)D (prlnt mode selection) CHR$ (27); "1"; CHR$ (n); 
This code specifies the prlnt mode. 
Each pOOt mode is determined by the value of n as follows. 
n=</> -"PICA" mode n=32-enlarged mode 
n = 1 - "ELITE" mode n = 33 - "ELITE" 1 enlarged mode 
n = 4 -condensed mode n = 36-condensedl enlarged mode 
n = 8 - emphasized mode n = 40 -emphasizedl enlarged mode 
n = 16-double strike mode n = 48-double strikel enlarged mode 
n = 17-"ELITE" 1 double strike mode n = 49-"ELITE" 1 double str./ enlarged 
n = 20-condensedl double strike mode n = 52-cond. 1 double str. 1 enlarged 
n = 24-emphasizedl double strike mode n = 56-empha./ double str./ enlarged 
This code takes precedence over other commands which set the prlnt mode. 
The precedence of print mode is as shown below. 

emphasized> condensed> normal 
superscript! subscrlpt > double strike 

[PROGRAM EX.] 
2 ~Control Command: ESC ! n 
5 'Open Printer Device. 
10 OPEN "0",1, "LPTO: (W)" 
15 'Define Control Codes. 
20 SO$=CHR$(14l:HT$=CHR$(9l:ESC$=CHR$(27l:LF$=CHR$(10) 
2610 FRINT #1,SO$j"ESC ! nil 
2630 FOR I=O TO 64 
2640 PRINT 1I1, HT$; ESC$; " ! '; CHR$ (I l; "PRINTING MODE '; I: NEXT I 
2650 PRINT #1,ESC$;"!M;CHR$CO};LF$jLF$ 
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[PRINT] 
ESC n PRINTING MODE 32 

PRINTING NODE 0 PRINTING MODE 33 
PRINTING MOllE , PRINTING MODE 34 
P~INTING MODE , PRINTING MODE 3~ 

PRINTING 11000E , PRINTING HODE " PirIlTlIllIOJE 4 PRINTING HonE 37 
PRlNTING HODE , PRINTING MODE " 1'RI1ftl1li1lOJE t PRINTJ:NG MODE 39 
PRIHT!NG /roDE , PRINTING MODE 40 
PRINTING HaDE , PR;tNT:ING MODE 4' 
PRINTING I'tOl)E , PRINTING MODE "'2 
PRIH'rIHG HODE " PRINTING HODE 43 
PRINTING I10DE . 11 PRINTING MODE ...... 
PRINTING MOllE ,. PR:tNTING MODE 4~ 

RINTING MODE " F"RINTXNG MODE ... 6 
PRINTING HODE ,. PRINTING MOnE 47 
PRINTING MODE " PRJ:NTING MODE 49 
PRINTING MODE " PRINTING MODE 49 

.PRINTING MOllE " PRJ:NTING MODE :00 
PRINTING MODE " PRINTJ:NG HonE ~, 

PRINTING 110llE " PRINTING "ODE 52 
I'ilITlltAllJ£11I PRINTING MonE ~3 
PRINTING 110>lE " PRIHTIHG HODE •• ........ PRINTING MODE ,,~ 

PRINTING 110DE " PRINTING MonE "6 
PRINTING I'IOllE •• PRINTING MODE ~7 

PRINTIN!3 MOllE " PRXNT::I:NB MODE sa 
PRINTIN8 !'lODE •• PRINTING MODE ~9 

PFUNTIN!3 I'IClIlE " PRINTING HODE 60 
PRINTlN8 HODE ., PRINTING MODE 61 
PRIHTIN!3 MOllE " PRINTING MODE 62 
PRINTIN8 HODE '0 PRINTING MODE 63 
PRINTlNG I'IClIlE " PRINTING MOllE: " 

o. ESC P + (n)D (proportional spacing mode) CHR$ (27); "p"; CHR$ (n); 
(n=q\or1) 
This code is used to select proportional spacing ptint. 
n = 1 ... proportional spacing select 
n = q\ ... normal spacing· 
In proportional spacing mode, BS and DEL are not accepted. Also, ptinting is 
always performed in emphasized mode. 

[PROGRAM EX.] 
2. 'Control Command: ESC p n 
5 'Open P~inte~ Devi~e. 
10 OPEN -0· ,i, -LPTO: {W}· 
15 'De+ine Cont~ol Codes. 
20 SO$=CHR$(i4}:HT$=CHR$(9':ESC$=CHR${27l;LF$=CHR$(10) 
4700 PRINT #l,SO$;~ESC P n-
4710 PRINT #1, HTS; "Sel e~t Proport i onal Spat:ir,s" j LF$ 
4720 PRINT #1,ESC$j "p~;CHR$(1}; 
4730 PRINT #1,HT$j MCase 0+ NORMAL Cha~acters· 
4740 PRINT #I,HT$;-n=O -- 8,10 -- 18,20 -- 2S: Code=S2 -- 126· 
4750 PRINT #1,HT$j·Case of ASCII CODE~ 
4760 PRINT #1,ESC$;8R"jCHR$(Ol; 
4770 FOR I=32 TO 126:PRINT #i,CHR$(IJ;:NEXT I!PRINT #l,LF$ 
4780 PRINT #1, HTS; "Case of Kana+Semi -s~aph i ~ Chara~ters" 
4790 PRINT #l,HT$;"n=O -- 9: Code=128 -- 254" 
4800 PRINT #l,ESC$;"R-;CHR$(OJj 
4810 FOR 1=128 TO.254:PRINT #1,CHRS(Il;:NEXT I:PRINT #1.LF$ 
4820 PRINT #I,HT$;"Case of Semi-graphic Chara~ters-
4830 PRINT #l,HT$;"n=10 _. 19: Code=160 -- 254" 
4840 PRINT #1,ESC$j-R-;CHR$(10lj 
4850 FOR 1=160 TO 254:PRINT #l,CHR$(Ilj:NEXT I:PRINT #1,LF$ 
4860 PRINT #I,HT$j"Case of Italic Character-s" 
4870 PRINT #1,HTsj"n=20: Code=160 -- 254" 
4880 PRINT #I,HT$;~n=9 or 19: Code=32 -- 126" 
4890 PRINT #I,ESC$;"R";CHRS(20lj 
4900 FOR I=160 TO 254:PRINT #I,CHRS(I);:NEXT I:PRINT #l,LF$ 
4910 PRINT #l,HTSj"Case of Greece Chara~ters· 
4920 PRINT #1.HTSj~n=21 or 23: Code=160 -- 254" 
4930 PRINT #1.ESC$,"R-;CHR$(21l; 
4940 FOR I~l60 TO 254:PRINT #l,CHRs(Ilj:NEXT I:PRINT #1 
4950 PRINT #I,ESC$; "pMjCHR$(O) 
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[PRINT] 
ESC p n 

Select Proportional Spacin9 

Case C"f NORJ1AL Characters 
n~ - 8,10 - 18,20 - 23: Code:32 - 126 
Case of ASCII CODE 

! .~. t l-J+. -./012$456789:; (=) ?@ABCDEFGHIJ'KLHNOf>GRSTUVWXYZI'] .... _·abcdef9hj.jklmnopqrstuvwX)'2 
{n-

Case of Kana+Semi-.;raphic Characters 
n=O - 9: Code=128 - 254 

___ .=.IIIII~ 10-_1 I .... u ...... u _r h "7?{~I:f".J.:J.,-7'{"rVJ"?'1:l'Js;n:l"'f"7 .. t.::~;!:II')t7"'Mi .. 
::'.F-t1'~379"vD'?J··;:: 1:*1 ............... O/'.)(J'l:~9I3S1.1' l E : __ 

Case C"f Semi-gr-aphic Characters 
n=10 - 19: Code=160 - 254 

__ .... =~IIII.~~--llnur\,u;::t:;I;;t .......... "".O~II~~~IIII_J­
• ~ ~~~~Je 

Case of Italic Characters 
rr-20: Code=160 - 254 
n=9 or 19! COde=32 - 126 

.'''#$''1J!(>*+r../0123456789=;t=fl.f!ABCDEF6HIJX1l11'10PGRSTtNWXYZfV''' _'abcdmghfjkIJmDpqrstuv/.lzy:z{: 
r 

Case of 6reec:e Char-acter'S 
n=21 or 23: Code=160 - 254 

!·~&:·(l-l+,-./01234567a9!j<=)?@A1I"OEZH8I~exm'N{']"'_'o:8T'6eI;:riE31Y~~~ 
-7m .... 

p. ESC - (minus) + (n)D (underline print mode set/reset) (n = 0 or 1) 
CHR$ (27); u-"; CHR$ (n); 
Input of the ESC - (minus) + (1)D code places the Printer in the underline print 
mode. All the data followint his code will be ptinted with an underline. The ESC­
(minus) + (0)0 code cancels the underline print mode. 

[PROGRAM EX.] 
2 'Control Command: ESC - n 
5 'Open Pr-inter Device. 
10 OPEN ·0-,1, -LPTO: (W)· 
15 'Define Cont~ol Codes. 
20S0S=CHRS(14';HTS=CHR$(9):ESC$=CHRS(27l:LF$=CHR$(10l 
2710 PRINT #l,SOS;"ESC - n" 
27:20 PRINT #1, HTs; ~Nor-mal • j ESC$j ~ -" j CHRS (1 1 ; ~Under- I i ned pri nt i ns~; ESC$j ~-"; CHRs 
(OJ; - Normal. -jLFs;LF$ 

[PRINT] 
ESC n 

Normal Underlined printing Normal. 

q. ESC R + (n) (selection of character generation sets) (q,~ n ~ 23) 
CHR$ (27); "R"; CHR$ (n); 
When the ESC R (n) code is input, the all datas follOwing this code are ptinted out 
in the characters of selected character set specified by n. This specified character set 
will be valid until selection is changed by the other ESC R (n) code. 
"n" represents the one of character generater sets as follows. 
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(n)D value 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
23 

¢ thru 9 and 22 

C.G. Set 

ASCIl (Normal) + Graphic 
French + Graphic 
German + Graphic 
Gritish + Graphic 
Danish + Graphic 
Swedish + Graphic 
Italian + Graphic 
Spanish + Graphic 
Alpha-numeric (JIS) + Graphic 
ASCII in italic font + Graphic 
ASCII in italic and normal font 
ASCII + Greek 
JIS fonts + Greek 
Types of e.G. with Katakana (Japanese) 

As for the specific code tables, refer to Appendix A. 

[PROGRAM EX.] 
2 'Control Command: ESC R n (International character set) 
5 'Open Printer Device. 
10 OPEN ·0· ,1, ~LPTO: (W) ~ 
15 'Define Control Codes. 
20 SO$=CHR$(14)!HT$~CHR$(9):ESC$=CHR$(27):LF$=CHR${10) 
3100 PRINT #l,SO$;-ESC R n" 
3110 PRINT #l,HT$;Nlnternational character set:" 
3115 PRINT ijl,HT$j8 35 36 64 91 92 93 94 96 123 124 125 126" 
3120 FOR K=O TO 8 
3130 PRINT #i,ESC$j "R 8 ;CHR$(K)j 
3140 ON K+l GOTO 3141,3142,3143,3144,3145,3146,3147,3148,3149 
3141 PRINT tH,HT$j "U.S.A"jHT$; :GOTO 3160 
ai42 PRINT #l,HT$;·FRANCE"jHT$;:GOTO 3160 
3143 PRINT #l,HT$j"GERMANyn;HT$i:GOTD 3160 
3144 PRINT #1,HT$;"ENGRAND N jHT$j:GOTO 3160 
3145 PRINT #l,HT$j W DENMARK"jHT$i:GOTO 3160 
3146 PRINT #l,HT$;NSWEDENn'HTSi:GOTO 3160 
3147 PRINT #1,HTSj"ITALY"iHT$;:GOTO 3160 
3148 PRINT #1,HT$;~SPAIN"jHT$;:GOTO 3160 
3149 PRINT #1,HTSj"JAPAN"jHTSj:GOTO 3160 
3160 RE~TORE 3250 
31~0 FOR I=l TO 12 
3!'30 RE_o,Il D: PRINT #1,· "jCHR$(Dlj 
3190 NEXT I: PRINT #l,LFS; 
3200 NEXT 1(: PRINT #1, LF$; LF$ 
3210 PRINT #1,ESCSj"R"jCHR$(0)j 
2250 DATA 35,36,64,91,92,93,94,96,123,124,125,126 

[PRINT] 
ESC R n 

Internatiol">al ~hara~ter set: 
35 3. .4 91 92 93 94 9. 123 124 125 

U.S.A • • • [ \ l , 
FRIlI"lC!: • • • • • • " • 
GERMANY • • • " 0 G • , " ENGRAND £ • • [ \ 1 1 

DENI'!ARK • • • • • A • • • 
SWEDEN • " • A <; A U • • 0 • 
ITALY • • • \ • , , • 
SPAIN r, • • " < " 1 

JAPA~1 • • • , 1 1 
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[PROGRAM EX. 2] 
2 'Cont~ol Command: ESC R n (Sele~t ~hara~ter SET) 
5 'Open Printer Devi~e. 
10 OPEN "0·,1, "LPTO: (W)" 
15 'DeTine Control Codes. 
20 SO$=CHRS(141:HTS=CHRS(91 :ESC$=CHRS{271:LFS=CHR$(101 
27 7 0 PRINT #l,SOSj"ESC R ,.,"jDC4$;" (Case of Sel ... cl Character SET1"jLFS 
2780 PRINT #1,HT$j "Case of NORMAL Chara~te(s· 
2790 PRINT #1,HT$;"n=0 -- 8,10 -- 18,20 -- 23: Code=32 -- 126" 
2800 PRINT #l.HTS;~Cas~ of ASCII CODE" 
2810 PRHIT #l,E'SC$j "R" jCHR$(O) j 
2820 FOR 1=32 TO 126:PRINT #l,CHR$(IJj:NEXT I:PRINT #l,LF$ 
2830 PRINT #1,HTs; "Case of Kana+Semi-gl"aphic Cha~acte~5" 
2840 PRINT #l,HTS;"n=O -- 9: Code=128 -- 254" 
2850 PRINT #1,ESCSj"RWjCHR$(01; 
2860 FOR 1=128 TO 2~4:PRINT ~1,CHR${Ilj:NEXT I:PRINT #1,LFS 
2870 PRINT #1,HT$;~Case OT Seml-g~aphic Chara~teI"S· 
2880 PRINT #1,HTSj"n=10 -- 19: Code=160 -- 254" 
2890 PRINT #1,ESC$j-R"jCHR$(10); 
2900 FOR I=160 TO 254:PRINT #1,CHRS(I)j:NEXT I:PRINT #1,LF$ 
2910 PRINT #l,HTSj"Case of Itali~ Choaracters N 

2920 PRINT #1,HT$;"n=20: Code=160 -- 254" 
2930 PRINT #1,HTSj"n=9 or 19: Code=32 -- 126" 
2940 PRINT #1, ESC$j OR" j CHR$(20); 
2950 FOR I=160 TO 254:PRINT #1,CHR$(IJj:NEXT I:PRINT #1,LF$ 
2960 PRINT #1,HT$j"Case of Greece Cha~a~te~s" 
2970 PRINT #1,HTSj-n=21 or 23: Code=160 -- 254" 
2980 PRINT #1,ESCSj"R"jCHRS(21}j 
2QQO FOR 1=160 TO 254;PRINT #l,CHR${I}j:NEXT r:PRINT #l,LFS 

[PRINT] 
ESC R n {Case of Select Character SET} 

Case of NORMAL Chara~ters 
n=O -- 8,10 -- 18,20 -- 23: Code=32 -- 126 
Case of ASCII CODE 

'"#$%~' ()*+.-./0123456789:;<=>?@ABCDEFGHI~KLMNOPGRSTUVWXYZ(\JA_'abcdefghijklmno 

PQ~5tUVI-JXYz{: r" 
Case oT Kana+Semi-9~aphic Cha~actel"s 
n=O -- 9: Code=128 -- 254 

:-:~~~=~ 111.11~ 1---11,..., LJ" V .r h ·7?.f.,:r::t1'J.3'!1-i'-t.,I:r"i'?7::J'1S-:z'e::-"-f"7t-t.::l/:;t.l')l:7 .... r .. 7 
:::6 .... 'i:? ~;;!7!) )1,1-07:/'·= t:t:t ..... "' •• ++.O./'V<1"!VI~.~ 

Cas~ of S~mi-g~aphic Cha~acte~s 
n=10 -- 19: Code:160 -- 254 

:-:,...~"'!! IIU •• ..f.J-r-/ 1---1 !,..., LJ" v=~""''''.~.D~n~HIP------I1 1 1 1,... to­
... '-''''f8i(<n:. He 

Case of Italic Cha~act~r5 
n=20: Cooe=160 -- 254 
n=9 or 19: Code=S2 -- 126 

.' "#-$"!.&' ()*+ ~- ./012$456789: ; (=J?(!ABCD£FGHIJKLI'JIYOPGnSrVvIJXYZf\P' _. aDcdefshi./x [9710 
pqT'stwJ'wxy:zf /)'" 

Case of Greece Char~cters 
n=21 o~ 23: Code=160 -- 254 

~"#$%~' {}*+,-./01234S6789:j(=>?~ABrOEZH8!K~HNEOITPXTi0X~Q~~[\JA_'~B~6e~~8~Y~~v~O 
:o:pcr"tusx.WH-{: }-

r. ESC & + (n)D + (m)D + (a)D + (p1)D + (p,jD + (P3)D + ... + (p,)D 
(download character definition) 
CHR$ (27); "&"; CHR$ (n); CHR$ (m); CHR$ (a); CHR$ (Pl); CHR$ (P2); 
CHR$ (P3); ... CHR$ (p,); 
This code is only effective on the uni~ prOvided with the expanded RAM option. 
This code difines a download character into character codes (n)D to (m)D of the 
Download C.S. in dot format patterns of 8 bits/byte in dedmal values from left to 
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right as P" p'. 1'3, ... Pa/ character matrix. 
(n)D & (m)D can be selected as 33 ~ n ~ m ~ 254 but 126 ~ n ~ m ~ 127 will be 
ignored. If download character is defined into character n code only, n = m. 
(a)O should be <7> or 1 as follows. 
a = <7> No attribute infonTIation, the all P, thru p, can be used for fOrming 

the character. 
a = 1 Pa should be defined as the attribute information byte, therefore the 

character font should be formed in the area of PI thru P,. 
On this case p, (attribute information byte) should be speCified in the 
manner of following. 

MSB 1 ------- D d d' {9th dot Plate is used - 1 
escen er ara 9th dot Plate is not used - 0 o 

~ ~ Starting print pOSltion } 

o ~ Ennmg print position 
LSB 1 

Proportional data 

In the above figure, the high-order 3 bils of 7 -bit proportional data represent the 
starting print position and the remaining 4 bils indicate the ending position. In this 
example, p, (attribute info. byte) is (141)0. 
For defining the down load character, the SW-l on the function selector switch 
board should be ON. 

Note: A maximum of 8 horizontal positions (with a =<7» or 7 horizontal positions 
(with a = 1) in a download character. 

P, P, P, P., P, P, P, P, 

(60)0 (129)0 (66)0 (0)0 
(66)0 (129)0 (60)0 (0)0 

s. ESC % + (1)0 (Download C.S. selection) CHR$ (27); "%"; CHR$ (1); 
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This code is effective for only the unit, provided with the expanded RAM 
option. The selector switch SW-l on the function selector switch board should be 
ON - see Figure 4. and Appendix E. 
This code selecls the download charctor'set which has been previously defined in 
the expanded RAM (s). 
Selection of the any Internal C.S. by the "ESC R + (n)O" code cancels this code. 

" 

-

[PROGRAM EX.] 
2 'Cont~ol Command: ESC ~ n m a pi •• pe • ESC ~ 1 
5 'Open Printer Devi~e. 
10 OPEN ·0· ,I, "LPTO: (w)· 

15 'Define Control Codes. 
20 SOS=CHR$(14J:HTs=CHR$(9J:EScs=CHR$(27l:LFs=CHRs{lOJ 
3160 PRIMT ~l.SO$;"ESC & n m a" 
3170 PRINT #l.SO$;~ESC ~ I" 
3180 PRINT #l,HT$j"Define Download Chara~ter Pattern" 
3190 PRINT #l,ESC$;"&";CHRS(33);CHRS(35J; 
3200 ' Define character 33 
3210 PRINT #l,CHRS{O); 
3220 PRINT #1,CHR${25Sl; 
3230 FOR r~2 TO 7 
3240 PRINT #l,CHR${129J; 
3250 NEXT I 
3260 PRINT #1,CHR$(255); 
3270 ' Define character 34 
3280 PRINT #l,CHRs(lJ; 
3290 PRINT #1,CHR$(2SSJ; 
3300 FOR 1:2 TO 7 
3310 PRINT fH,CHRS(129) i 
33:20 NEXT I 
3330 PRINT ~l,CHR$(128+3*16+9); 
3340 • Define charQcter 35 
3350 PRINT #l,CHR~(l); 
3360 PRINT fi1,CHR${2SS1j 
3370 FOR 1:2 TO 7 
3380 PRINT #l,CHR$(129) j 
3390 NEXT I 
3400 PRINT #1,CHR$(3*16+91; 
3410 PRINT #1,HTSj"Print Download Characters· 
3420 PRINT #l,ESC$j~R·;CHR$(O);HT$;·Download Character (33JD has not an ATTRIBU 
TE --~-------------) ";ESC$;·%"jCHRS(IJjCHR$(33) 
3430 PRINT #I,ESC$j "R"jCHR$(OJ iHT$j "Download Character (34)D has an ATTRIBUTE(W 
ith Descender) ----} "jESCSj"p";CHR$(1)jESCsj.%"jCHR$(1)jCHR$f34) 
3440 PRINT ~l,ESC$;·p·;CHR${O)jESC$j·R"jCHR$(O);HT$;"DOwnload Character (35)D h 
as an ATTRIBUTE(No Descenderl ------} "jESCSj"p"jCHR$(I)jESCSj"%"jCHR$ll)jCHR${3 
5) iLF$ 
3450 PRINT #1,HT$jESC$j"R"jCHR$(O);"*** Proportional spacing ***" 
3460 GOSUB 3520 
3470 PRINT #l,HT$jESC$;"P"jCHR$(O)jESC$;"R";CHRS(Olj"*** No Proportional spacing 
H*' 

3480 GOSUB 3520 
3490 PRINT #l.ESC$j"R"iCHR$IO)j 
3500 STOP 
3510 • subroutine 
3520 PRINT #l,HT$j-Case of Character (33)D & (34JD" 
3530 PRINT ijl.ESC$; "%"jCHR$lll;:FOR 1=1 TO 20:PRINT ~l,CHR$(33);CHR$(341;:NEXT I 
:PRINT #1 
3540 PRINT #l,HT$;ESCsj"R-jCHR$fO);"Case of Character (331D & (3S)D" 
3550 PRINT #l.ESC$;"%"jCHR$(I)j;FOR 1=1 TO 20:PRINT ijl,CHR$(33) jCHR$C3S) i:NEXT I 
:PRINT #l,LF$ 
3560 P.ETURN 
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[PRINT] 
ESC 8.: n Tn a. 
ESC ~ .. .1 

Define DOl'lr'lload Cha .... u:bn Patter-n 
Pr-int DOl'lnload Chara~ter-s 
Download Char-act~r- (SSlD has not an ATTRIBUTE ----------------) 0 
DOl'lnload Cha ... acter (S41D has an ATTRIBUTEiWith D@scend@r) ----) -
DOl'lnload Charact@r (351D has an ATTRIBUTE(No D@scend@rl ------) : 

*** PNlpcrtional spacing *** 
Case of Character {33lD &: (34)D 

III I! II" jj II Ii II Ii jj d II II II II 1I!i",,! 
Case of Character {33lD &. (35lD 

'!I!!!!!!!!!!!!!!!!!!!!!!!!!!!!!i"",,! 

*** No Proportional spacing *** 
Case o~ Character (331D & (34lD 

nU:"'CL,...u:n-cLL""'Cl:.LLU:L1:U:O:O:U:u::a::o:ct:Cl:.ct:LLU: 
Case of Character (33lD & (35JD 

o::a:o:t::a:DIIIII::o:::o:o:c:EOJJ:Cr:EIII:[TIIII. 

t. ESC: + (n)D + (1)D (copy the internal C.G. to donwload D.G.) 
CHR$ (27); ":"; CHR$ (n); CHR$ (1); 
(n)D value should represenls the internal C.G. set which should be copied to 
donwIoad e.G. refering to the (n) value on the ESC R (n)D code. 
The any internal e.G. contained with the italic fonls can not be copied to 
download C.G., the code will be ignored if specify the (n)D for those C.G. include 
with italic fonls. 

[PROGRAM EX.] 
2 'Control Command: ESC: n 1 
5 'Open Pr-inter Device. 
10 OPEN ·0·,1, "LPTO: (Wl· 
15 'DeTine Control Codes. 
20 SO$=CHR$'14J:HT$:CHR$(91:ESC$~CHR$(271:LF$=CHR$(10) 
3910 PRINT #l<SO$i~ESC : n 1 8 

3~20 PRINT #I,HTS; "Copy from ROM to RAM{Dol'lnload Characters Areal ~ 
39::>0 PRINT #l,HTS; ·Case of FRANCE Character Set» 
S940 PRINT #l.ESC$j·:~;CHRS(I};CHR$(lJjESCS;.~N;CHRS{l); 
3960 FOR 1=32 TO 126:PRINT #I,CHRs{1Jj:NEXT I:PRINT #l,LFS 
39JO PRINT #l.ESCs;-R"jCHRS{OJj 

[PRINT] 
ESC n 1 

Copy from ROM to RAM(Download Characters Areal 
Case of FRANCE Character Set 

I • 'II$/'~'" ('*+, - ./0123456799: ; (=)?aABCDEFGHI JKLMNOFQRSTUVWXYZ . S;§ .... _ ~ abcdefQI"1 i jK I moo 
pq/'":stu ... wx)o-'ze!te.~ 

u. ESC 7 0 (Select Shift Out area of e. G. at 7 bit code) 
CHR$ (27); "?"; "01'; 
This code define the character selection be made from the Shift Out area of e. G. at 
7 bit code. Therefore, as example, selection of character (65) D with this code 
designates the character (193)D at operation under 7 bit code. 

v. ESC 7 I (Cancel ESC 7 0 code) CHR$ (27); "7"; "I"; 
This code cancels ESC 7 0 code. 

w.ESC SO Same as SO. 
x. ESC Sl Same as SI. 

5. Other codes 
a. ESC@(printer initialization) CHR$ (27); "@'; 

Input of the ESC@code causes the Printer to be initialized. 
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b. ESC 8 (deselection of the paper end detector) CHR$ (27); "8"; 
The ESC 8 code makes it possible to tranmit data even if there is no paper in the 
Printer. Since this code causes the P.E. signal to be ignored, data may be printed to 
the last page of the form without waste of paper. 

c. ESC 9 (selection of paper end detector) CHR$ (27); "9"; 
This code cancels the ESC 8 condition, and reinstates the PE signal. Therefore, 
the printer cannot receive data when there is no paper. 

d. BEL (Bell) CHR$ (7); 
When the BEL code is input, the b= sounds for about 0.3 second. Optional 
use of this code is recommended to arouse the attention of the operator. 

e. BS (Backspace) CHR$ (8); 
When the BS code is input, the data stored in the buffer is printed and the buffer 
pointer is decremented by 1. The next character will overstrike the last character 
printed. In the enlarged character mode, BS is effective only for the last byte. 

[PROGRAM EX.] 
2 'Control Command: BS 
5 'Open Printer Device. 
10 OPEN "0" ,1, "LPTO: (W)" 
15 'Define Control Codes. 
20 SOS=CHR${141:HTS=CHRs(9):BS$=CHR$(81:LF$=CHR${101 
4650 PRINT #l,SO$j~BS" 
4660 PRINT #l,HTSj"Backspaces print head one space." 
4662 PRINT #1,HTSj "BACKSPACEj'BS'j'BS'jll<--2 Backspaces.· 
4664 PRINT l:tl,HTSj "BACKSPACEHIBSSjBSs; "11<--2 Backspaces. "jLF$ 

[pRINT] 
BS 

Backspaces print head one space. 
BACKSPACE;'BS';'BS';II{--2 Backspaces. 
BACKSPAe~<--2 Backspaces. 

f. CAN (cancel) CHR$ (24); 
When this code is input, the all data previously stored in the print buffer on the 
same line is cancelled. 

g. DEL (Delete) CHR$ (127); 
Input of the DEL code causes the last byte stored in the print buffer to be cleared. 

h. NUL (Null) CHR$ (0); 
The NUL code is regarded as the termination for tabulation setting sequence 
unidirectional print mode and undernne mode. The lack of the NUL code whould 
cause incorrect data printout 

i. ESC < (printing from leftmost to right for one nne) CHR$ (27); "<"; 
When this code is input, the print head returns to ils leftmost position and data is 
printed unidirectionally from left to right for one line. 

[PROGRAM EX.] 
2 'Control Command: ESC < 
~ 'Open Printer Device. 
10 OPEN "0-,1, "LPTO: (Wl· 
1~ 'Define Control Codes. 
20 SOS=CHRS{141:HTS=CHR$(9J:ESCS=CHRS{Z7J:LFs=CHRS(!OJ 
4450 PRINT ttl, SO~n "E3C {" 
~4fO PRINT #l,HT$f"One line unidir~ctional printing(Home HeadJ.-
4462 FOR J=1 TO 2:PRINT ~l.ESCs;-<·l 
q464 FOR I=l TO 20:PRINT #1,gH";:NEXT I:PRINT #1,"<---- Uniair-~ctiDnal printing 
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line. ":NEXT J relations among ON-UNE, SLCT IN, DCl/DC3 and Interlace Signal 
446c FOR J=l TO 2:FOR !~! TO 20 
4468 I"RINT IH,"HD;:NE'{T I:PRINT #1,"'(-- - No unidlr~ctional prlr,ting line.":NEX 
T J:PR!NT #l,LF$ 

[PRINT] 
ESC < 

One lir"~ ur,:directiona.l printing(Home Head). 
HHHf-lHHHHHHHHHHHHHHHH<---- Unidir-ectiona.l pr:lnt~ng lir, ... 
HHHI-!HHHHI-!HHHHIiHHHHHH<:---- Unjdi,...e-ctiof,a.l pr-inting line-. 
HHHHHHHHHHHHHHHHHHHH(---- No unidir-ectiona.l pr-ir,1:1ng line.. 
HHI-'I-tHHHHHHHHHHHf-lHfiHH<---- No unidir-e-.:::tiona.l prir.tlng ~ine. 

i- ESC U + (n)D (unidirectional print) CHR$ (27); "U"; CHR$ (n); n = 1; or 1 
When the ESC U + (1) 0 code is input_ printing of all the data follOwing this code 
will be performed unidirectionally with the print head moving from the left to the 
right. 
The ESC U + (0)0 code cancels the unidirectional printing mode_ 
Use of this code for printing graphs and charts in the unidirectional printing mode 
assures more accurate printing start position with better printing quality_ 

[PROGRAM EX_] 
2 'Cont~ol Command: E3C U n 
5 'Open Printer Device. 
10 OPEN ·0" .1. "LPTO: (14)" 
15 'Define Control Codes. 
20 SO$=CHR$(14):HT$=CHR${9l :ESC$=CHR$(27):LF$=CHR$(10l 
4430 PRINT #1 ,SOS; "ESC U n" 
4440 PRINT #1,HT$; "Select unidirectional printin9: r;=1 or 0." 
4442 PRIlIIT #-l,ESC$i"U-;CHRS(ll! 
4444 ~OR J=l TO 3 ~ 
4446 ~OR T=1 TO 40:PRINT #1, "H"i:NEXT I:PRIIH #1:NEXT J 
4448 PRINT #-l,ESC$j ~UK;CHR${O) ;LF$ 

[PRINT] 
ESC U r. 

Select unidi~ectional p~intin9: n=1 o~ O. 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 
HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH 

k_ DC 1 (selection of the printer) CHR$ (17); 
The DC 1 code places the printer in the Selected-state. It enables the printer to 
receive data - On-line condition_ 
This code is applicable only for returning the state fro Deselect-state (Off-line) 
which had defined by DC 3 code. 

1. DC3 (deselection of the prin_er) CHR$ (19); 
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TheDC3 code places the printering the Deselcted-state (Off-line) 
Relations among the ON-UNE switch_ SLCT IN signal, DC11DC3 code and inter­
face signals are shown in the table below_ 

t 

1 

\ 

I 

ON-LINE SLCTIN DC1IDC3 ERROR BUSY ACKNLG DATA 
Switch Signal ENTRY 

OFF-LINE HIGH/LOW OCI/DC3 LOW HIGH Not generated Unable 

Enable 
DCI HIGH LOW/HIGH Generated (Normal 

HIGH 
entry) 

Enable 
ON-LINE DC3 HIGH LOW/HIGH Generated (See 

Note 2.) 

Enable 
LOW DCI/DC3 HIGH LOW/HIGH Generated (Normal 

entry) 

NOTES: 1. In the above table, it is assumed that no ERROR status exists other than that 
attributable to the OFF-LINE mode. 

2. Once DC3 is input and the printer enters the Deselected state, it will remain in that 
state until DC1 is input. In other words, while the printer is in the Deselected state, 
all input data will be invalid_ 

6_ Control codes in the Bit Image Mode_ 
Most of the abovementioned control codes are normally used in the text mode_ 
The control codes associate with the Bit Image Mode are ESC K, ESC L and ESC 1\ , 
describe\! here under_ 
a_ ESC K + (n,)D + (n2)0 (normal density bit image - 8) 

CHR$ (27); "K"; CHR$ (n,); CHR$ (n2); 
To convert the printer's operation mode from Text to Normal-density Bit Image, 
the "ESC K + n1 + n2" code must be input. (Here, the sign "+" is inserted for 
the purpose of legibility only and should not be input in actual operation_) 
Namely when ESC [(27)0 or (155)0] and K [(75)0] codes and data n1 and n2 
are input, the Printer recognizes the data following the "ESC K" as the bit image 
data_ ill and n2 are the decimal numbers each consisting of 2 digits which define 
the amount of the bit image data to be transferred_ n1 represents the low-order two 
digits while n2 represents the high-order two digits_ 
In the normal-density bit image prOCessing, the maximum number of dot positions 
printable per line is 640_ Therefore, the values of n1 and n2 specified in excess of 
640 dot pOsitions are ignored and printing of the bit image data after the 640th dot 
position is not guaranteed_ Mixing of text data and bit image data is possible on the 
same line_ 

Note: Assign values to n1 and n2, respectively as follows_ 

n2 n1 

i MS~ LsBi 
215 214 2n 2u 211 ' 210 29 2' 

As shown above. n1 is set decimally as low-order bytes and n2 as high-order byte_ 
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Text (20 characters) n :::0 640 Bit-image data Next data 

20 characters in text mode correspond to 160 bit-image positions (20 X 8 ~ 160) 0 
So the remaining printable positions in Bit-image mode are 480 (640-
160~480)0 If 640 data are input as bit-image mode characters, the first 48' data 
can be printed but the remaining 160 data are ignored and thus not printed. 

(Ex 1) Input data n2 n1 n'2 n'1 

Data A Escl K 1 n11n2 Data 8 Data C ESC! K ! n01! ri2 Data 0 

Text data Bit-image data Text data Bit-image data 

00 
640 bit Image positions 

Printing 

Text data A I Bit-image data B I Text data C I Bit-image data D 

(Exo 2) Bit image data transfer by standard BASIC program to check for proper 
conversion to the Normal-density Bit Image mode, execute the following program. 

[PROGRAM EX.] 
4000 LPRINT CHR$(27J;"2' 
4010 LPRINT "GRAPHIC MODE (ESC +KJ" 
4020 LPRINT CHR$(27J;"A'; 
~030 LPRINT CHR$(SJ; 
4040 FOR K=1 TO 5 
4050 LPRINT CHR$(27J;"K";CHR$(120J;CHR$(OJ; 
4070 FOR KO=1 TO 15:FOR Kl=O TO 7 
40S0 LPRINT CHR$(2 A K1J; 
4090 NEXT Kl:NEXT KO 
4100 LPRINT 
4110 NEXT K:LPRINT CHR$(27J;"2"; 

[PRINT] 
GRAPHIC MODE (ESC TKJ 

~(f~~~ 
/1//// , ~ //(/ 

42 

! , 

b. ESC L + (n)O + (n )0 (dual density bit image mode - 8 pins) 
CHR$ (27); "L"; CHR$ (n ); CHR$ (n )0; 
When the [(27)0 or (155)0] and [(76)D] codes followed by data nl and n2 are 
input, the printer's operation mode is converted from Text to Dual-density Bit Im­
age. The transfer sequence of bit image data is the same as with the ESC K 
(normal-density bit image printing), but bit image printing can be performed in 
twice the dot density in the horizontal direction as with the ESC K. In other words, 
bit image data can be printed in 128' dot position per line, thus permitting to pro­
duce denser graphic data. 

[PROGRAM EX.] 
4200 LPRINT CHR$(27J;"2" 
4210 LPRINT "GRAPHIC MODE (ESC +L)" 
4220 LPRINT CHR$(27); "A"; 
4230 LPRINT CHR$(S); 
4240 FOR L=1 TO 5 
4250 LPRINT CHR$(27);"L'; 
4260 LPRINT CHR$(120J;CHR$(0); 
4270 FOR LO=1 TO 15:FOR Ll=O TO 7 
4280 LPRINT CHR$(2 A L1); 
4290 NEXT Ll:NEXT LO 
4292 LPRINT 
4294 NEXT L:LPRINT CHR$(27J;"2"; 
[PRINT] 
GRAPHIC MODE (ESC +L) ,. 
c. Relationship between data and dot wires 

Fig. 13 shows the relationship between the Bit huage data and the dot tips in the 
print head. You can control arbitrary 8 dot tips in the print head. 

Dot 

• • • • • • • • • 

MS. 

NOTE: 
In the Bit Image mode. 
the 9th dot plate cannot 
be used_ 

Fig. 13 Relationship between Data and Dot lips 

If a bilis 1, the print head fires. If a bit is 0, the print hed does not fire. For example, 
assume that data are given as follows: 
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87",0 67",0 
86=0 • 86=, 

• 85",1 65=0 
84",0 • 64",1 

83:0 63=0 
82=0 82",0 

• 91=1 81 :0 

60=0 80=0 

(34)0 (SO)O 

Where a box with "." denotes the bit 1 and a blank box denotes the bit O. 
Acording to Appendix A Code Table, you can define (00100010)2 as (34)0 and 
(01010000)2 as (80)0. 
As you can see the first 4 bils are defined from column and the second 4 bils are 
defined from row. Namely, (0101)2= (5)0 and (0000)2= (0)0. 

d. How to obtain nl and n2 
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In the Printer, you have to send the number of data by n 1 + n2 in hexadecimal 
numbers following the ESC K or ESC L If the nubmer of bit image data is 300, 
then n1 and n2 may be derived as follows: 
n1 = (Number of data) MOO 256 

=300 mod 256 
=(44)0 
= <2C> H 

n2 = INT (Number of data/256) 
= INT (300/256) 
=(1)0 
= <01> H 

You can also use Appendix B Code Table, to find the coresponmng hex­
adecimal numbers to the decimal numbers. The schematic of data transfer se­
quence in the Bit Image mode is shown in Fig. 14_ 

~ 
"K" code f-CHA$ (75) 

ESC Code Amount of data n1 Amount of data n: 
CHA$ (27) f-- f- "1 = Data MOO 256 t- n: = INT (DataJ256) 
or CHR$ CHR$ (nJ CHA$ (0,) 

(155) 

~ "L" code f--CHR$ (76) 

~ Bit Image Data : 

Fig_ 14 Oata Transfer Sequence in Bit Image Mode 

--'r'" 

e. programming examples 

~HeadGUide 

MSB 

~1st bit image data 

r2nd bit image data 
8th bit image data 

LSB 
(1)0 (103)0 (159)0 (3)0 

dot Plates (3)0 (159)0 (103)0 (1)0 

"'~--~ r--~/ V 
Vertically shared graphic pattern 

Fig_ 15 Example of Graphic Pattern Formation 

Note: The most significant bit (MSB) of the bit image data corresponds to the dot 
wire at the uppermost pOsiton. 
for example, to print a graphic data as shown in Fig_ 15 a program such as 
shown in the following pages must be executed. However, this program has 
been developed using standard BASIC language. If extended BASIC, etc., 
the data transfer rate is extremely slow. In such a case, it is recommended to 
effect the data transfer through machine language, etc. 

[PROGRAM DC] 
2 'Control Command: ESC K n1 n2 
~ 'Open Printer Devi~e. 
10 OPEN ·O·,l,"LPTO: (W)" 
15 'Define Control Codes. 
20 SOS=CHR$(14):ESCS=CHR$(27):HTS=CHRS(9):LFS=CHRS(10) 
2810 PRINT #l.Sosj"ESC K n1 n2~ 
2838 PRINT #1,ESC$;"A";CHRS(8); 
2840 PRINT nl,HT$j "Normal-der,sity bit image: Esc K commalld. ";LF5 
2845 FOR 1=1 TO 4 
2850 PR!NT ~1,~T$;ESC$j"K";CHR$(160);CHR$\O); 
2860 FOR I=l TO 20 
2270 PRINT #1, CHR$ (1) ; CHRS (3) j :HR$ (103) ; CHRs (159) ; CHR$ (159) ; CHR$ (103) ; CHRS (~) ; CH 
N:(llj 
?"3:"!O N~XT I: PRINT !#l,LF$;: NEKT J 
2890 PR!N"!' IH,E:-C$j "2" iLF$ 

[PRINT] 
ESC K nl- n2 

Normal-d~nsity bit imag~: Esc K command. 
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[PROGRAM EX.] 
2 'Control Command: ESC L n1 n2 
:5 'Op~n Printer DevicE'. 
10 OPEN ·0· ,1, "LPTO: (W) D 

15 'Define Control Codes. 
20 SO$:CHR${14J:ESC$=CHR${Z7J:HT$=CHR$(9J:LF$=CHR${lOJ 
7895 PRINT #l,SO$;"ESC L n1 n2-
28<;18 PRINT#l, ESCS; DA H ;CHR$ (8); 
2900 PRINT I!ol,HT$;"Dual-density bit image: Esc L command. ";LF$ 
2910 FOR J=l TO 4 
2920 PRINT #1.HTSjESC$j"L"iCHR$(160JjCHR$(O)j 
2930 FOR I=1 TO 20 
2940 PRINT #1, CHR$ (I) j CHR$ (3) ; CHR$ (103) iCHR$ (159) iCHR$ (159) • CHR$ (103) 'CHR$ (3) • CH 
R$( 1)! ' • , 

2950 NEXT I: PRINT #l.LF$j: NEXT J 
2960 PRINT #l,ESC$;"2";LF$ 

[PRINT] 
ESC L nl. n2 

Dual-density bit image: Esc L command. 

f. ESC.r- + (m)O (n,) + (n2) (9-pins bit image mode) 
CHR$ (27); ""'-':'; CHR$ (n,); CHR$ (n2); 
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This code sets 9-pins bit image mode. 
m value should be defined as follows. 
m = 4> - nonnal density,640 dots/line 
m = 1 - dual density, 1280 dots/line 
Refer to Paragraph d. for how to obtain n, and ru values- same as for ESC K 
or ESC L. 

As shown in the figure, the 9 pins in the head are divided into the upper 8 
PinS and the lowest pin, which print in the order of the first and second 
bytes. These two bytes together control the pattern for a single dot 
positon. 

Uppermost dot tip Lowest dot ti p 
of print head of print head 

MSB.O..1 MSS. O...J o. x x 
.0 OJ OJ 

~ X x >. o • .D x X 
en .0 " • Dot c: X X 
~ o. 0 u: " x x 

.0 OJ 
X X 

LSB o. UJ 
LSB x x 

I ., 

< 

In the figure, data will be sent in the following order. 
CHR$ (170); CHR$ (128); CHR$ (85); CHR$ (0); 
Differing from other bit image print codes, the number of dot positions to be 
printed becomes half of the total number of data sent after n and n . 

[PROGRAM EX.] 
2 'Control Command! ESC A m I'll 1'12 
5 'Op~n Printer Devj~e. 
10 OPEN '0·,1. "LPTO: (\oJ). 

15 'De+ine Control Codes. 
20 SO$=CHR$(14l:ESC$=CHR$(27J:HT$=CHR$(9J:LF$=CHR$(lOJ 
2965 PRINT *H,SO$; "ESC" m I'll 1'12" 
2968 PRINT ~1,ESC$;"A'jCHR$(9); 
3000 PRINT H=l,HT$;"9 Pins bit lma'3&: Esc: .... command. "jLF$ 
3005 PRINT #l,ESC$; "A"jCHR$(9); 
3010 FOR K=l TO 0 STEP -1 
3012 IF K=O THEN PRINT #l,HT$;"Case of m=O: Normal-denslt1 "jLFS:GOTO 3020 ELSE 
PRINT #l,HT$;"Case of m=l: Dual-Density "jLF$ 
3020 FOR J=l TO 4 
3030 PRINT #l,HT$;ESC$j"A"jCHR$(K)jCHR$(16Q MOD 256J;CHR$(INT(160J256JJ; 
3040 FOR 1=1 TO 20 
3050 PRINT #1,CHR$(1);CHR$(O)jCHR${3)jCHR${O);CHR$(103l;CHR$(128)jCHR$(159);CHR$ 
(128) ; CHR$ (159) j CHR$ (128) ; CHR$ (103) ; CHR'$ (128) ; CHR$( 3) ; CHR$ (0) ; CHR$ (1) ; CHR$ (OJ j 

3060 NEXT I! PRINT #l,LF$;: NEXT J 
3065 PRINT #1, LF$: NEXT K 
3070 PRINT #l.LF$ 
3080 PRINT ijl.E~C$; "2"jLF$;LF$ 

[PRINT] 
ESC ~ TO nl. n2 

9 Pins bit image: Esc A command. 

Case of m=l: Dual-Density 

Case of m=O: Normal-density 
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SECTION E 
INTERFACES 
Parallel Interface of (P) Printer 
See Apendix F, in relation to connector pin assignment (Table F-l) and jumpers for 
functions (SELECT IN and SUTO FEED XT signal) (Table F-2) on the parallel 
interface board. 

Serial Interface of (S) Printer 
I_Generalllrlonnation 
RS-232C/ Current Loop Interface Board is an optional interface that fits inside 
of the Serial (S) Printer 
With provision of this interface, the Serial (S) can be used for RS-232C or 
20mA neutral current loop interfacing for asynchronous serial data 
transmission as speeds of 75 to 4800 bits per second (BPS) 
Since this interface is equipped with l12, 1792, 2048 or 3840 byte buffer 
memory, data transmission can be received at any allowed bit rate with 
buffering up to its capacity, it makes Serial (S) possible to receive serial data 
transmission in real time. 
This interface has two handshakings, which are flag and X ON-X OFF 
controls. 
2_ Basic specifications 
(1) Synchronization: Asynchronous. 
(2) Bit Rate: 75, 110, 134.5, 150, 200, 600, 1200, 2400, and 4800 

BPS. Programable. 
(3) Word Length: a. Start bit - 1 bit 

b. Data bits - 7 or 8 bits, prograrnable. 
c. Parity bit - Even, odd or Omission, programmable. 
d. Stop bit - More than one or two bits, programable. 

(4) Signal Polarity: a. RS232C - Mark=Logical "1" (-3V. to -27V.) 
RS323C - Space=Logical "0" (+3V. to +27V.) 

b. Current loop - Mark = Logical "1" (current on) 
Space = Logical "0" (current off) 

(5) Handshaking: Handshaking is controlled by a flag or control codes. The 
interface formats and handshaking methods are listed 
below. 

-
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Handshake Interface RS232C Current Loop 

Data entry Mark status on Pins 4 & 20 Low impedance on Pins 17 
Flag possible of connector thru 24 of connector 
Control Data entry Space status on Pins 4 & 20 High impedance on Pins 17 

impossible of connector thru 24 of connector 
Data entry Transmission X ON code Transmission X ON code 
possible (11 H) on Pin 2 of connector. (11H) on Pins 17 thru 24 of 

X ON· connector 
X OFF Data entry Transmission X OFF code Transmittion X OFF code 
Control impossible (13H) on Pin 2 of connector (13H) on Pins 17 thru 24 of 

connector 

Notes: Relate to handshaing, setiing of Jumper Wires conirol followings: 
'RS232C-flac switching of RS232C signals. 
• Current Loop-Polarity switching of current loop signals. 
Meanings of Low and High impedance: 
Pins 17 and 24 are connected through a photoiransistor of photocoupler, 
and the interface is the output of the phototranststor as follows 

~ ____ CPin 17 
~.~ : 

__ ~....Ii---- ~ Pin 24 

Fig Fl 
'Low impedance means that the photogransistor is ON. 
'High impedance means that the phototransistor is OFF. 

(6) Interface Pin Assignment: See Appendix G (Table G-6) 

3_ Operation 

(1) Data Entry. 
Before the printer be used, the computer must first set the serial data 
iransmission. If parity checking is specified and a parity error is detected, '7' mark 
is printed instead of the expected character. 
If framing or overrun error is detected, invalid character is printed character is 
printed instead of the expected character. 

(2) Input Buffer 
Four maximum size the input buffer (112, 1792, 2048, or 3840 byts are 
provided by deiting of RAM (S) and choice the status of slide switch 1 on the 
function selector switch board. See appendix E (Table E-2). 

(3) Setiing of buffer full flag 
Rags are used during handshaking and it indicates whether the data can be 
entered to the printer. The flag is set or resei in the rule of follOwings. 
a. The maximum size of the buffer is 112, 1792, 2048, or 3840 bytes. 
b. If the speed of data entry exceeds the speed that the printer can process, those 

non-processed entered datas be stored in the buffer, however, the flag will set 
at the time the remained space of buffer became to 16 bytes. 
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c. Even after this flag is set, data entry still possible until the buffer be filled up. 
After the buffer is filled, the overflowed data will be ignored. 

d. Once the flag is set, and consumption of the datas in buffer by print out caused 
for space in buffer, the flag will be reset. Refer to the Fig. F2. 

Fig. F2 Action of the Data Buffer 

Max. Capacity 

Flag.SETp 

Flag.REsETt 

3840 2048 1 792 2 b 

!:. 
' or 11 

<;;, 

, , 
" 

ytes 

Q ~ 

, : , , 

L REMAIND SPACE 
IN BUFFER 

16 bytes 

96 (80 + 16) bytes 

256 (240 + 16) bytes 

496 (480+16) bytes 

{
1776 (1780+ 16) byte 
3776 (3780 + 16) byte 

• As shown in this figure, when the data buffer has bytes of remaining data space, the 
flag is set and block farther data input. However, data entry to buffer is possible as 
long as the space in buffer is remain. 

• After data input is blocked, as the datas in buffer are processed, the space in buffer 
be increased, then the flag is reset at the paint of ;a, 12, £. or Q which ever the DIP 
switch specifys. 
If 2 is selected, the flag is reset when there are 96 bytes space. 
If 12 is selected, the flag is reset when there are 256 bytes space. 
If £. is selected, the flag if reset when there are 496 bytes space. 
If Q is selected, the flag is reset when there are 1776/3776 bytes space. 

• After the buffer flag sets (resets), D1R and RTS' are busy (reasy)-status, for flag 
control and X OFF code is transmitted for X ON-X OFF protocol. 

• Relationships between maximum RAM capacity, recovery RAM point for buffer full 
flag, setting of sUde switches 1 on the function selector switch board and DIG. 
Switches 9 and 10 on the sereal interface board are shown in 

Appendix E (Table E-1, E-2) 
Appendix G (Table G-1) 
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(4) Handshaking Sequence for Flag Control 
For this handshaking, both status of ready/busy (data entry possible/impossible) 
on D1R and RTS are determined by setting or resetting of the buffer full flag in the 
rule of before, paragraph (3). 
P1R and RTS (on pin 20 and 4 of RS232C connectori are same signal. Pin 4 
and 20 are connected by hard ware on interface board. 

(5) Hand Shaking Sequence for X ON-X OFF Control. 
Data entry sequence is fundermentaly same as flag control sequence. For this 
handshaking is compleded by two control codes IX ON IllH), X OFF (13H)), 
which are transmitted from printer according to changing of buffer full flag. 
a. Transmissible timing of X OFF code. 

X OFF is transmitted, when the data buffer has from 16 to 8 bytes of 
remaining data space. 
Transmissible interval times is shown in Appendix G. (Table G-5), (Fig. 
G-1) 

b. Transmitssible timing of X ON code. 
X ON code is transmitted with intervac times according to Appendix G 
(Table G-5l, (Fig. G-1) when the data buffer has remaining space or just 
empties in such the default condition. 

Caution: In this protocol, the host computer should ignore the flag-status of this 
interface's D1R or RTS signal. If not so, this signal line should be 
disconnected and the signal of the host side against D1R or RTS of the 
interface board should be always in ready status. 

(6) Printer Status Error. 
Beside of the buffer conditions in panagraph (3), in case of Printer Status Error 
(in such the case of paper out) occurs, the flag is set also. 

(7) Printer Status Error Conditions 
The printer status error conditions (I/F signal ERROR ~ LOW) are as follows. 

Paper Out. 
Printer Off-line. 

(8) Loop Back Check 
The characters ((20)H-(7E)H codes) are transmitting and reCeived, and strings 
of these characters are printed out. This test procedures are as follows. 
STEP 1 Set DIP switch & jumpers on this interface board in following 

condition. 
DIP SW-llON 
JP-1 ON See Appendix G (Table GA) 
JP-7 ON 

STEP 2 Connect between pin 2 (TXD) and pin 3 (RXD) of connector. 
STEP 3 Turn power switch of the printer ON. 

Note: This test can complete for RS232C interface only. 

51 



APPENDIXA 
Selection of International Character Set 
ESC R n n: Selection of intera! character generator. 
Status of slide switch on the P.C. board is determined at default mode. 

***** Settin9s o~ Slid~ Switch for Character SET ***** 
Command Slide Switt:h Count!')' CHARACTER SET 
ESC R 0 SWS SW9 51.110 SWl1 5W12 

0- 10 0 0 0 0 0 U.S.A. A-N +Graphics. 
,- H 0 0 0 0 0 France A-N +Graphics , '2 0 0 0 0 0 Germany A-N +Graphics 
,- '3 0 0 0 0 0 En'9l"and '-N +Graphics , 14 0 0 0 0 0 Denmark A-N .. Graphics , " 0 0 0 0 0 Sweden A-N +Gl'aphit:::s 
,- '6 • 0 • • 0 Itary A-N +Grap"hics 
,- ,7 0 • 0 • 0 Spain A " +Graphics 
,- 'S 0 0 • 0 0 Japan A-" +GI"aphil:s , 19 0 0 0 0 0 U.S.A. A-N(Italicl +Graphi,cs 
,- 20 0 0 , 0 0 U.S.A. A-N (Normal +Italic) , 2' 0 0 0 • 0 U.S.A. A-" +Greece 
,- 23 0 0 0 • 0 Japan A-N +Greef:e 

( Comment: 0 =ON Slide Switch, • =OFF Slide Switch) 

n= 10 ASCII +Gr-aphic; 
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n= 11 FRENCH +Graphic 

1m' a , , , • • • J , • , , 
I "::I' ~, 

I "" I all. I .Hi I '''' 1'"1 '" , 11 H. IIDl JllQ 1111 

INU\ 161 S'32 1
0 

.. I' • p I N~.L X · BO .. ill '" ,« '" "' m ". ". ,~ 

33
11 

49 65 "fl1 al 
a q 12,1 Df~ - ~ 

, • · , 
" " 113 "1 In In '" '" 241 

, ' I"" IllJ!,;l~ M I " • I" " I R " b c DC2 - ; * .. - · ~ H. 1~ '" '" 1" 1 .. 21. m rn 
51 I C 67 

c s ISlllli4~ -1~ I fl" I' .. a 
i43 , 

" • " w '" m '" • 101• b'" s;:lil 6Q 84 I dUO 1\16 DC4 • ~ • ~ 

• " In 1~ , .. 'M '" 212 '" ,« 

I' " IE" TIT~ • u • ~ " 1 
245 , 

21 " "I 117 m '"~ '" '" in 213 ,~ , 
I"" 221 '" 311 I' • 

v • 1 , 
* 1 -, " " ,~ '" 1M 1. 'M 1" ". 2" "' 2% 

5S
IG

71 fW~ • w BEL " 1 • 11 I • , n • 1" 11' '" ", 167 "' m no Dl ~7 

• I'" I BS. I CAl. 40 I ~ S~ I H n I x " I h,_ x 
I "'r .. CAN 1 , • • 1 • 120 1" 1" 1~ '" 21' m ,~ 

5]1 I n y , y HT 1 • • ... 1 • , • 41 " '" ill '" '" '"~ '" .. 217 '" , .. 
• I"" I L'" 2,1*42 I 

i41 Z 90 
j , LF • c • ~ • • 

" 1~ 121 ,~ ... 110 'M '" '" 134 '" • 43 ' S9 IK~ 91 f"l\07 • [ViM ESC I " • .. · ··ZSI 
11 " m '" 171 IV m '" '" , 111. '« 1<" I" " I' n I lin 

u FF 
'lI' 

0 · , 
u • U. 1~ ". 172 '" '" "' '" -

611 M n [T" 
m • C~41 0 . 0 • , , 

" ~ 4S ,~ '" m 173 '" '" m 237 '" , 
I"" I " " 

, 
" • so " 

, / • - • • .. " " .. Ha 1" 142 '" 174 '" 2~ '" '" ". , PW IS'" ~ I V" - 0 I D.~L 5' + , 
"' 0 · DEL , 47 " 111 127 1" '"~ '" 191 "7 '" '" '" 

1'1= 12 GERMAN +G~aphic 

2 , • --.- .. , • • • • , , , , 
m 

I~R oaoa I aoa, I oo" 1.11 I 0100 0101 110 n1l1 '000 1., 1010 1011 11. 11Ql 1110 1111 

161 SF 32 1° ~ I' " P NUL ~ X · • 00 " ill m ". 1M m In .. '"~ 
, . , 

I~' 65 I ~ al • q DC! - ~177 
, • · 1 " n .. " 11' m 141 '" In '" '" 241 -, ,." zl DCl~ S41 Z 50 I • " I R " b , DC2 - ; * .. - · " 11. ,~ ". ,~ 1" 1" na '" rn , .r DCl~ 3'5

13
51 I C u "'" 

0 s DC3 - > , " -243 W '" m 117 lU 1" I" 211 '" I"· ,I Den 4 &4 I diOO 
t DC':; • ~ • ~ 

" ~ M 116 m ,~ 1" '00 ", m '" 2« 

2111. S7 I' ~ IE" f1l~ e u • ~ " 1 
-245 , 10. 117 1M ". 1~ lS' '" '" '" • 1 

"I" • 
v f v " I , • 1 -• ~ " " m 11. '" ,OO 1M 1~ I" 214 '" ,% 

. 7 
1"11 I BEl 55 1 !,; 71 

w • • BEL • 1 r II 1 • , 
" " 'Ol 119 I~ "1 '" '" 1" no "' m 

• I", I c, 14 , 
M1Hn x ro;. • BS CAN 1 , • • 1 • • • 120 '" '" 1" 1~ '" "' "' 2~ 

1'00' I H • 
, 

571 J. n y , y H I " • ... I • 
~ 41 " 1~ 121 '" '" ". 1~ 0' '" '" ~, 

• I"" I "' 10 • I J ,. fZ. j , LF • 
, • ~ • • 

11 ., " 1_ m ,. 1. m 1. m us ". '" • 11011 IVu I ES~ • ; K ]51 A 91 
k • VT ESC I J • .. · ., ~ 10' m 1. ,~ '" '" "' n, '" "' , 

I"" , < L 0 1 0 FF I , 0 - · , 
" • " " " " 1. 124 ,. 'M In 1. .. '" '" '" J 111" - M U m U CR 0 , 0 • , , 
" • 41 " " " 

,. 
1" JU "7 V, ,. "' '"~ n7 '" , , 7 IN" 

, 
" B so • , / • - • 

" • % " " 11' '" 142 ,~ V. I. m '" '" ". 

I'" "" - • DEL SI + , 
"' 0 · DEL 

31 ., U " " 111 IV 143 m m '" 07 '" '" '" 
53 



~. 

I 

APPENDIX A APPENDIX A 
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,. 

'" "' '" ,~ , ,., HT , 9 I Y i Y HT I , • " I * , 
" " " n 49 ,~ 111 m '" '" ,~ 80' "' '" l4' • 1010 LF • ( J Z j z LF I , + • • • 10 ,. ., 

" 14 ~ ,OO 122 '" '" J), IS' '" ll! ". '" • 1011 VT ESC · , K , k { VT ESC I " • ~ · II " ., ~ " " '" !23 ,~ ,~ J)J 187 ,OS '" '" ~, , llOO FF · < L \ I , FF I , 
-2041 · • II ~ • ~ " ~ lOa "' ,~ ,~ In I~ '" ,U '" I 1101 CR M I • , CR • , 0 • • • " ~ ~ !I n " 1~ m 14' ,~ In '" ~, ~, m '" , me so > N . 

" - SO I \ / .. - • 14 * .. " n 94 11' rn H' 1~ '14 'fl ,OO '" '" '" , IIlI SI , ? 0 - 0 DEC sr + - " 0 · DEL 
" 31 ., ~ " " 111 ,V H' 15' I" 191 '" '" '" '" 

"'" • , , I , , , , , , • J , I , , 
lIT ... . " ." .ll 01 • 0101 mo Oil1 "OJ ,., 1010 1011 1100 1101 lIlO 1111 m 

• ... NUL SF 0 E P • P NUL ~ - X - · • " n ~ " • " 112 ,~ ,« ,. m m '" n, ,~ 

I "" DCI , I A • a q DCI - T11) 
, ,. · , 

" ~ .. ~ 11 " US '" ,~ 18' m '" '" W , ." DC2 2 B R b , DCS - < " * · , 
" " ~ M n " '14 '" ,% '" In '94 '" V' m , .U DC3 • 3 C S 0 • DCS · > , It -£4S I " ~ " " ~ .,. US '" H' I~ m m m '" , 0100 DC4 0 4 D T , t DC':; • " " , , 
" " " .. • ,. m '" Ha 'M ,. ". '" '" 

,. , 0101 , 5 E U • u • ~ :; I 
-245 , 

" 
., ~ " " '" 'J) m 149 ,~ '" '" no '" , om " 6 F V + v • I ~ * I -, 

" " • " .. '" lla ,. I. 'M I~ In ", m ,% , ,m BEL 7 G " • " BEL • I r " 1 " , " ~ " " " '" 119 '" 15' '01 I~ , .. '15 ~, ,., 
. , I ... ES CAN , 8 H X 

'\04 x BS CAN I ',. • • 1 • , ,. • ~ n " '" lS. '" I" '" ns '" ,~ , 
I.' HT , 9 I Y i )'121 HT I , • " I * , 

" " " n 49 10' IV ,. '" ,. ~, "' '" , .. 
• 1010 LF • ( J Z , , LF I , + • • • 

" 
,. ., ~ 14 • 10. m '" '" '" ,. '" m n4 '" I 1011 VT ESC + , K A k • VT ESC I " • ~ · .o2S1 II " ~ ~ " " '" '" I~ '" l)J ,~ ~, "' '" , 11. FF · { L • I , FF I , • · • II ~ • " " ~ ". '" I. '" 112 '" 2M '" '" '" I I1Ql CR - M • m • CR • , 0 • > • " " ~ " " " I" 'lS '" JS) In IS' '" 121 '" '" , 11!O SO > N U " U so • \ / • - • 14 ~ % " n " '" '" '" 13 11, ,. m 12l '" '" , lill SI , ? 0 0 DEL SI + - " 0 · DEL 

15 " 
., • n " 11l '" 14' m 1JS J9J ~, '" '" '" n~ 14 DANISH +G~aphic 

n~ 16 ITALIAN +Graphic 

1m • , , I , , , , , • J , I , , 
jU:~~ .• , . " _1 01 • 0101 01" QlIl , .. ,., 1010 IOU 11011 1101 1110 1111 

I~' • , , I , , , , a , • • , • , , 
1 ." ., 0100 0101 mo Ollt "00 ,., 1010 IOU llOO IIGI 1110 1111 

ill 

, 

I'~ I "Ui 1&1 ~P32 0 
~I' " 

p P NUL ~ X · • " lU '" ,. '" va III '" m ,~ , .. , 
1 '"''''J 

, I A e a q DCI Tm , * · ~ .. ~ " " '" IN 1~ -161 '" '" '" '" , , D02 
34 12

5« 
B R b , DC2 -m < '" " - · , 11 M ~ • 11, ,~ ,% "' m "' ~. ,., 

• .11 DCS • 35 i .:i 51 
C S , s DCS 

-163 > I"~ • i4! 
, 

" " ~ .. '19 '" '" U, 111 W • 01. DC4 $ 4 D .. I'M 
, t DC4 m " " , , ~ U " 
,. 

lIS '" '" 'M '" 1" "' '" ,. , 1°101 , 
31 1 ;:) 53 Ie" U e " • .. ~ I -,~ S n ~ '" 117 ,~ 14' ,~ "' '" "' '" , 0110 " 6 F V + v • 1 IB2 '''In ~ 1 -, 

" ~ ~ " • '" ". '" ,~ lOS ", '" '" I OIU BEL G W 9,~ • BEL • 1 " 1 • , 
" " " )I ~ Il9 ,~ 151 '" '19 m US 25' l4' • "" BS CAN , 8 H X h x as CAN I , • • I " • ,. • " n " ,. 

'" '" '" , .. I. '" '" '" ,~ , '.1 HT ) 9 I Y i Y HT I , • • I * , lS " ~ n " ,~ III '" '" I. ,. ~, m '" 
,., • 1010 LF * ( J Z i

106 
z LF I , + ~ • • " 

,. ., " 14 • m I~ I. U. ,. m '" ". lSI • nil VT ESC + , K • k · VT ESC I " • ~ · 11 " .. " " " 107 In '" '" 171 ,. m "' '" 2S' , 11. FF . < L • I • FF I ', . • " · t II • • • " " lO, "' '" 191 In 2M '" '" '" • 1101 CR - M " m • CR I , 0 • • • " ~ ~ " )) n ,~ I~ '" '" '" In '" m '" '" , IU' SO > N · " - SO • , / .. - • " ~ ~ ~ n " 11. '" '" ,~ ". ,. 
'" '" '" '" , 1111 SI , ? 0 - 0 DEL SI + " " 0 . DEL 15 " 

., ~ " " III IV '" '" 17I '" ~, '" '" '" 

I- I "Ui S 0 
~I' " 

p 
Pm 

NUL - ~ X · 18 n • " I~ I. ,~ '" '" '" V, ,. 
I DCI , I A • a '113 DCI - T", 

, 
* - · , J) • .. ~ " ~ '" ,~ 181 '" '" '" '" , I ,I.u .... ,i z B • b ~114 DC2 - < " " · • • .. " n '" ,% ,~ In '" ll. V, '" I 0011 DCS • S C S 0 , DCS · > , .. 

i~ , 
" • " " • " "' rn '" I~ 179 ,~ m '" ,"W DC4 • 4 D T d t DC4 • " " 

, , 80 U " " ,. '00 "' In ,~ 'M I,. '" "' m ,.. , 0101 , 5 E U e u • ~ " I 
-Z45 , 

" • " " • '01 11' 
,. 

'" ,~ lBl '" "' ~, , 11. " 6 F V + v • I ~ • I -, V " " " • ,~ 11' '" I. '" '" In ", m '" , OUi >EL 7 G " • " BEL • r r II 1 .. , n " ~ )! " ,~ 119 '" 151 "7 '" In "' '" ., 
• 1000 BS CAN 1 8 H X h X BS CAN 1 ',. • • I .. • , 

" ~ n " ,~ ,~ lU '" '" '" n, '" ,so 
10011 H , 

, 9 I Y i 
Y ill HT I , • .. 1 • 

" " " n • ,~ m ,. '" I~ ~, lV '" .. 
• UIQ LF • ( J Z j , LF I , + • • • 

10 ,. ., • 14 • ,~ ,~ '" I. '" I" '" n. ". lSI 

• 1011 V ESC • ; K k • VT ESC I " • ~ · 11 27 ~ " " " 
,. In '" '" '" IV '" "' '" ~, , llOO FF · < L \ I d FF I , • a · • 

" " • .. " n '00 '" 1. ,~ Ul 100 ... '" '" '" • 1101 CR - M • • • CR I , 0 • • , 
lS ~ ~ " )) n ,~ '" 141 15' In '49 '" m '" '" i 1110 SO > N - " im SO • \ / .. - • 
" " % " n " 1lO '" '" ". '" '" '" '" ". , UU SI , ? 0 0 DEL SI + - " 0 · DEL 
15 " ~ ~ n n 1Il '27 '" 

,. 17I '" '" m '" '" 
54 55 
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n= 17 SPANISH 1-Gr-aphic; 

~I • , , , , 7 • • , • , • , F 

IU~ 00>0 0011 0100 0101 ouo Olll 1000 1001 101C IOU 1100 1101 lUG 1111 

• _. 
'U~ U·l:i1"'32 a @ p P NUL ~ - x - · « .. • .. ll2 l2S 1<4 110 17. In '" m ,~ 

1 0001 D"I~ 
, 1 A • • q DCI - .... 177 • " · 1 ~ .. ~ O! n ll' IN '" lil In '01 '" 241 , 00" 2 !lI.W 2 B R • c DC2 - ; ~ " · M ~ .. n n ll, ,. '" 112 178 I~ no 21! 24' , OOll .. Deli 
, 3 C S , s DC3 - > , 

" ~~ ~ 51 !7 • " ll3 '01 147 ,~ 17' m 2ll 22J 

• 01. DC4 $ 4 D T d t DC4 0 ~ .. , 
• 20 " ~ .. M 1. ll' In ". 1M 180 196 "' '" '" l 010 , 5 E U • u 0 - ~ " I 

-245 5 21 " " " ~ >0, 117 I~ , .. ,~ lil '" "' '" , 110 • • F V , v • I ~ * I -, 21 " " 70 " 1" ll' 1M '" 'M In to "' ,. ,% , 0111 BeL 
"1/" G W 9 • BEL • I r II I • 7 n 7! " 'Ol ll9 I~ 151 '!7 ,. US "' 231 '17 • 0 4N , 8 

s& n n X h " BS CAN I 
'"184 • • I • , 24 .. .. I~ '" "' m '68 '" '" '01 24. , '001 HT , 9 I Y , Y HT , , • " I • • ~ " • ~ ,. >0' '21 m m lit ,. 20' "' '" '" , lOI~ LF * , J Z j % LF , , • <- • • >0 " " " " SO I~ 121 130 '" '20 '" 20' "' n. '" 1 1011 VT ESC + , K , k VT I ESC I , • .. -II V " " " 

., ,. en 139 155 171 '87 '" '" "' ~1 , II , , 
C 1- , " FF • ',n • ~ · • 12 " M • 76 N n lOt ,~ ,~ ,~ In '" 21' n, '" • JlOI C)(13 - M " m } CR I , a • • , 

" 45 !l " " ,~ 1~ 141 'O7 en CD 205 '" '" '" , 1110 SO } N - " - SO • , / • - a 
14 ~ .. 62 78 SO ll' 12' 142 1~ 17' 'SO '" '" '" '" F 1111 SI I ? 0 - 0 DEC S, + ~ " • · DEl. 
lS " 47 • 71 .. lU 1~ ,. '" 1~ l!I '" m '" '" 
1'1" 1.6 JIS +Gl"'aphic 

Uf" 0 1 , , • , , I , • • 1 , • , f 
m 

u~ "" 0.' .to .U ". 0101 0110 OUI ,OO ,., 1010 1011 1100 1101 1UO til! 

• 0.0 NUC SP a • P • NUC ~ X · 0 " " " M • .. to 12' 1M ,. Vi '" ,OO 21 • '" , .Ol DCl , 1 A 0 • , DCl - '177 • * · 1 11 " 11 ~ 8l 17 III 12. '45 '" en ". '" 2U , .to DC2 2 B R • c DCZ 
-'62 

; ~ " - · , 1O " • M " .. u. ,~ 1" 178 111 "' 211 ~, 

• oou DCB • 0 C S , 5 DCO - > , 11 
2:43 • " " 5l " • n 'lS III 147 liS 17' m 2Il 227 

• 01. DC4 • 4 D T d t DC4 0 ~ " -", 
, 

• • 3i " " • ,. ll' m 1« li. tSO "I "' 'M , 0101 • 5 E U e u 0 ~ " I 
·'45 , U 37 • " • >0, 117 '" '41 115 lO' en "' '" I 0110 • • F V , v • I ~ .. I · I " 38 • 70 • >0, U, 114 ,. Iii m en 2l. '" '" 7 GUI BEC 7 G W 9 • BEC • I r II I • I n • ~ 7l " ,~ U. '" lSI W ,. 

'" "' n, ., , ,OO BS CAN , B H X h " BS CAN I c,. • • I • , 24 .. • n " 1~ 
,. 

'3i lS' ,. '" "' 232 '" • '00' HT , 9 I Y i Y HT I , • " I * • ~ 4l ~ ~ .. ,. m '" 153 111 ,. ., '" '" '" • 1010 LF * , J 2 j % CF , , • + • • 
to " 42 • " SO ,~ 12I '38 ,. 170 ,. 20' "' '" '" 1 1011 VT ESC + 1 K I k { VT ESC I , • .. -U ~ " " ~ 1l '07 '23 ,~ ,~ 17l lU 20. 211 '" ~, , u. FF , C • , , FF • ', .. • = · • U ~ .. .. " n I. 0< ,~ ,~ en '" '" '" '" • 1101 CR - - M J • } CR I , 0 • > , 
II " 45 it n " ,~ ,~ H' m en ,. '" 2U n7 '" , 11I~ SO } N - , - SO • , / • - • 14 ~ % ~ " .. "' m '42 151 U. '" .. '" '" '" f 1111 5' I ? a a DEC S' + - " • · DEC 

" " 47 U n " III m H' u. m lSI 20' m '" '" 
56 

-'.'~.-

APPENDIX A Noto! 1: Th~ character s.e! should not be copted mto me down load RAM area by 
command (ESC: n1) 

m 

, 
, 
, 
• , 
, 
, 
, 
• 
• 
, 
, 
• , 
F 

u~r 

, 
, 

• 

, 
• 

• 
, 

· 
• 
· 
• 

After excunon by value of n = 9, 19, 20, me character set by pre>-ious 
definable valu<! of n IS COPIed. 

ASClltItalic) +Gl"'aphic 
(N 1) .. 

I~ " 
, , , • l • , 

w .. w" i ",W I ",", I " .. I "''' ,~ I 'w, I .... .." "w ,,", " .. "" 
i'~ I NU 16 ltit"n i' • i'M P I Ny!; 0 .. .. III '44 ,. Vi en .. 21' ,. 
000' II JJ< 17 1 A • , 

1~1"1~~ -161 
T " " 11 45 at n '" 177 ". ,~ 225 ,~ 

.>0 DC2 · 34 ! '" 50 ," M 
b r l30 I U~4i 173 "'194 ~"O · , 1O " " 11. -162 21' m 

OOll DC3 • 3 C 
67 1

5
83 

c • 1311 "1'47 - > • 2:4l , lS • 51 .. ll' ,U US ,n 2ll 22J 
01. DC4 $ 521 iJ 68 

7 d , DC4 0 ~ .. 
"M • ZO U .. ,. III '" 1« 'M ,. I. 21' '" 0101 • ssl c 69 

lj • u 0 ~ '" I 
24S • " " • 'Ol 117 '" , .. '45 to 117 "' '" Ol • 6 F v • , 

'," .. I · , 
" • " " • '02 118 '" '" 'M '" '14 '" '" 0111 BEL 7 6 

71 1 !oJ S7 5 w BTi 151 -167 
I " I • , 23 ~ " ,~ '" 145 '" "' 23' 

,. ,oo 
00, CAN ( 

• 1" • H nlA .. h " B5 c~ I c • • I • 24 ,~ 'ZO '3i '68 'M ,. "I '" ,. ,oo, H, • ) 1 ~ I' .. i Y HT I , • " I • • 4l ~ ,. m m ,~ u. ,. '" "' '" ". 1010 LF , J 
74 1 '" 90 

j z LF , , • <- • • to 2! 42 " ,~ 121 138 154 m ,. ., "' 204 '" 1011 VT ESC + , R [ k ( VT ESC I , • .. -11 n " 51 " 1l '07 '23 '" ,~ 17l '87 20. ". '" ., 
11. FF · ( L , I , FF • ',n • · • 12 D 44 ~ 76 " ,. U. ,. ,~ en ,.. 

'" '" 252 
U , I "ll = " J " ) CR I , 0 • > • 21 .. " n n ,~ ,~ l4l '" va m '" 221 23] '" lH I .U

14 
I N - " - SO • , / • - • • ~ ~ n .. UO '" '02 lO' 17. ,~ '" '" '" 254 

llli S I ,. , DEL SI + / " • · DEC 
15 II 47 .. " .. III 1~ '" lS. '" 11l ~7 '" '" '" 
n= 20 ASCII tNcl"'nal +Ital icl 

(N (€I 1) , 
lli" · , , , • , • • , 

- ~, "" ." ". .. .. 
· .. " ! .. " 1'- I'w, I .... I"" low un '"' 1\11 

~. I 'U~ I' ::>'-32 v« sM p 
1«1 Si.;n 

, 
P,1O ~ .. 112 '21 17I In .. 221 

I~' ,I "C,i 33
11 

49 I" 45 I • It • q 1J~4; 
, 1 

111 H US 
G • q 

" '" IN '" m 225 '41 
zllJ"i'a ~I<. 

b c 
ISO D~~ 2 • R b r 

M " " U. 1~ 178 IS' 'to '" '" I·" .11J\;11 I" " IO~ I" " 1
0

" 

, s DC3 • 3 C 5 < 5 

" m Ul 147 'il '" IS' "' 227 '" • :y I 4 52 I D. I' ~ I ',00 t DC4 • • D 7 d , 
• 20 'I! 101 ,. 1M ,~ "I m '" 244 

I .... 211 ;0. 3' I ' " I • " I v. • U • £ lj e u , 'Ol U7 li. '41 ,~ tal '" m '" ". 
I"" 21 1' • 1

0 
.. 70 I v 86 

, v • 6 F V f v , '02 us 114 ,. ,. U, 'fl n. '" ,% , 9 • BEL 7 6 W am v 
7 21 • ~ 7l V to' u. '" '" I!7 '" 

,. m ", 
I'M .. , ""; , .1' • 1M n I'. h " BS AN ( B " X h x 

>0' '20 '" m "a 'f4 .. "' '" ,. 
I'·' H' • 

, 
411 y 57 I' " 

l Y HT ) 9 I , i Y 
~ .. ,. en '" 153 111 '" 201 217 '" ". llO "'to ul':IC 42 ". I ' 74 I '~ j % LF • , J Z j z 

,~ 121 ,. ,. ,n ,. 202 '" '" '" • "u "'~ . , K 1 k ( VT ESC + , x [ k ( 

V .. ~ ~ " ,~ In m ,sa 17l 187 '" 211 '" ~1 

I"· , L , , , FF , ( L , I , 
U 21 44 • 76 " ,. rn 1. ,. en ct, '" '" '" '" 10 {;)(Il - . M J • } CR - = N J · ) 

21 .. " n n ,~ I~ lit '" en m ., ZJl 217 .. 
U, > - M - SO ) N - " -

14 • .. " n .. no m '" ,~ ". ,. ,.. 
'" '" 254 

1111 S\~ I ? a - 0 DEL 51 I , Q 
-", " DEC 

• • ~ ~ " III tV ,~ ~. 05 '" 20' '" '" 
57 
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n_ 21 Ase 1 I +Gl"eec:e 

1m , • , , • , • , i , 
I~ - ~, ~" .11 ". 0101 om 0111 ". ,., 
• '"u, . 16 1 ~I"U I u .. • P P NUL 

M ~ " m '" I~ 

• I~I II DCJ II .. A • • q DCl 
~ a " " II' '" I~ 

.to zl.tJC1i 2 B R b c DC2 
~ ~ • n • "' I. I" , .11 DC3 • 3 C B c • DC3 , 

" " " g ~ " ,~ 111 '" • ". DCa s a D T < t DCa , N ~ " • • I. m 111 , .. , 
"" • 5 E U • U , 

" v ~ " " 101 III ,~ 149 , 0110 • 6 F V f v , ~ § .. " ~ In "' '" ,~ , Ul1 >EL 7 G V • • BEL , n " ~ 11 n ,~ m ,,, m , '000 BB CAN , B H X h , BS CAN , 
" .. " " ~ 'M 120 ,,, ~, , I.' HT I , I Y i Y 121 

HT , 
" 41 " " ~ 

,. m '" • UlO LF • I J Z 
jl06 

% LF 
to ,. 42 .. " .. 122 ,. ,. 

• IDll VT ESC • ; K , , < VT ESC 
II ~ " " " !I to, '" '" m , 11. FF , < L \ 1 I FF 
u II .. ~ " ~ '08 ,~ ,~ '" I 1101 CR - - " 1 m , CR 
11 ~ .. 61 n ~ 1M ,~ '61 III , 1110 SO > N - " - so 

" ~ % .. " .. II' m '42 III 
f 1111 SI I ? 0 - 0 DEL SI 

10 11 " ~ " " III '" '" '" n= 23 3IS +Gr@~~@ 

lIT 
, , , , • , I , , , 

lumH w., ." "00 0101 'U' OIU '000 1., 

• 1- "U~ 16 ~i"'12 0 • p NUL .. .. .. .. 112 III '" , 000' nc. ! i A • a q DCi 
I 11 ~ .. U 61 " '" III '" , 

00" DC2 · 2 B R b c DC2 , 18 ~ ~ " ~ OS '" 
,. ,% , 0011 DC3 • 3 C S c s DC3 , Il " " .. ~ .. '10 111 '" , 01. DCa s a D T < t DCa • 18 " " • ~ , .. '" III ,ft , 0101 • 5 E U • u , ~ " ~ .. ~ '01 ID I~ '" , OUG • 6 F V f v , .~ 00 • " ~ '" II' I" ,~ , OlU BEL 7 G W 

"01 • BEL , 
" " ~ 11 " '14 !1S '" , '000 BS CAN , B H X h , BS CAN 

I " .. " " II '08 '" '" '" , ,., HT ) 9 I y i Y HT , ~ 61 " " .. '01 III '" ,~ 

• InIO LF • I J Z j % LF 

" U 42 " " .. ,os '" '00 I. 
I lOll VT ESC • , K , , < VT ESC 

II " .. " " " '" III '" I~ , 1108 FF , , L • 1 ( FF 
u 18 " " " ~ ,OS '" 1ft . III 

• nat CR - H 1 • > CR 
11 " " 61 n ~ '08 "' 161 '" , lUI SO > N - " - SO 

" Of .. 61 " ~ III 120 '" IOJ 
f Ull SI I ? 0 - 0 DEL SI 

" 11 " U " " III '" '" '" 
58 

• • , I E 

1010 IOU 11. 1101 lllO 

BP 0 • IT 
I. V, '" '" ~. 

! • A I~I P '" • 161 In 221 
2 B " B 

I~ va ... '" ~. 

• 3 r T , 
,~ In '" 1II '" s a 0 ~ • 'M II. m "' '" ~ 5 E • • 
'" '81 '" m '" • 6 Z X < ,. '01 '" "' '" 7 H • " m ,~ I" "' 211 , B .. 0 B ,. 'M '" "' '" ) 9 I t , 
'" ,. N' "' '" • I K • Yo 

'" 1M m "' '" • , A , , 
111 ,v '" m '" < " \ " '112 '08 .. '" '" - - N 1 u 

'" I" '" 211 '" > • - • V, '08 '" '" '" I ? 0 0 

'" m '" 
_", 

'" 

• I , • , 
1010 1&11 1100 UOI lUG 

SP 0 • IT 
I" III In '" '" ! • A P • 
"' '" In '" '" 2 B " B 
161 '" I~ "' m 

• 3 r T , 
I~ '" I" "I '" s a 0 ~ , 
'M '00 III 212 '" • 5 E • • ,~ III '" 211 '" • 6 Z X • ," m I" '" '" 7 H • "n' "' ,~ '" "' ( B • 0 B 

'" '08 '" "' '" ) 9 I t , 
'" 

,. 
"' "' '" • I K • Yo 

m ... '" "J '" • , 0 , , 
111 111 '" m '" 

'112 
< " \ " '" lO< '" '" - N 1 v 

'" '" '" 211 '" > - - • 
'" I. '" '" '" I ? 0 0 

'" III '" -m '" 

f 

1111 

x , .. 
p 

241 

" Ii' , 
Ii' 

u 
,~ 

• 
'" , 
'" • 
'" • 
'" .. 
'" ~ 

'" < 
"' : 
'" , 
'" -
'" DEL 

'" 
, 

Ill' 

x 

'" P 

'" " '" , 
'" u 

'" g 

'" , 
'" • 
'" .. ... .. 
'" ~ 

'" < 
lSI 
: 

'" , 
'" -
'" DEL 

'" 

APPENDIXB 
Dec Hex Symbol 

o 00 
7 07 

8 08 
• O. 

10 OA 

11 OB 
12 ac 
13 OD 

14 OE 

15 OF 

17 11 
18 12 

1. 
20 
24 
27 

13 
14 
18 
lB 

(ESC) 14 OE 
<ESC) 15 OF 
<ESC) 33 21 

<ESC> 37 25 

<ESC> 38 26 

(ESC) 45 2D 

{ESC> 47 2F 

(ESC> 48 30 
(ESC) 49 32 
<ESC) 50 32 
(ESC) 51 33 
<ESC} S6 38 
<ESC} 57 39 
(ESC) 58 SA 

{ESC> 60 3C 

(ESC> 63 3F 

NUL 
BEL 

BS 
HT 

LF 

VT 
FF 
CR 

so 

S1 

DCl 
DC2 

DC3 
DC4 
CAN 
ESC 

SO 
SI 

I 

o 
1 
2 
3 
8 

• 

< 

? 

Control Codes 
Function Page 

FolloHS <ESC)'D' as terminator for TABS ............ , 39 
Sounds buzzer- for 0.3 second. 
Paper out rings for 3 seconds •.••..••..•....••••••••• 39 
Backspaces print head one space •••••••••••••••••••••. 39 
Horizontal Tabulation. 
Print head moves to next tab step ••••••••••••••••••• 26 
Une Feed. Printer empties its buHer and does 
line feed at current line spacing and Resets 
buffer pointer to zero ............................ _ .•..•. , 16 
Vertical Tab. or does single line feed ••••••• aou ••• , 16 
Advances paper to next logical Top of Form •••••••• 16 
Cariage Return. Prints buffer contents and 
resets buTfer character count to zero •••••••••••••• 16 
Turns on enlarged mode to end of line 
unless cancelled by DC4(20) ........ ••••••••••••• ....... 27 
Turns on condensed character mode. 
Does not work with emphasized mode. 
Stays on until cancelled by DC2U81 u................ 28 
Sets the printter to SELECT ............................ , 40 
Turns off condensed characters and 
empties buf-fer ••••••• •••••••••••••••••••••••••••••• •••••••. 28 
Sets the printer DESELECT •••••••••••••••••••••••••••••• 40 
Turns off enlarged mode(SO only} •• uu............... 2S 
Cancels all characters in printer bu+fer .............. 39 
ASCII code for ESCAPE. Prepares printer to 
recei va control codes • • • •• •• •• • • •• •• • • .. • • • ••• • • • • ... • • • • • • 13 
Same as SO(14) •••••••••••••••••••••••••••••••••••••••••••• 38 
Same as SI{lS} •••••••••••••••••••••••••••••••••••••••••••• 38 
Selects print modes. 
Format: (ESC) ~!~ n, 0<=n{=63 •••••••••••••••••••••••••• 31 
Selects download character SET .. 
Format: <ESC) ~~~ (lID ••••••••••••••••••••••••••••••••••• 36 
Define download characters. 
Format: <ESC) '''~ n m a pl ••• pS 

33{=(n,mH=2S4, but 126{=(n,mH=127 will be 
ignored. a= (OlD or {l)D •••••••••••••••••••••••••••• 35 

Underline mode • 
Format: (ESC) '-" n, n=(UD sets underline mode. 
n=(OlD clears underline mode ........................... 33 
Selects VFUtvertical FOMDat Unit} 
Format: (ESC) "I" n, 0{=n{=7 • •••••• ..................... 25 
Sets line spacing to lIS inch ...... ...................... 19 
Sets line spacing to 7/72 inch ••• • • • • • • • • • • • •• • • • • • • • • • 18 
Sets line spadng to 1/6 inch ........................... 19 
Sets line spa,dng to n/216 inch .......................... 17 
Ignores PAPER END sensor •••••••••••••••••••••••••••••• , 39 
Enables PAPER END sensor ................................. 39 
Copys the internal character SET to 
dOHnload character a.rea.~ 
Format: (ESC) ,., n (llD, O{=n{=23 ............... ~ •••• 3S 
One line unidirectional print. 
Prints current line only -from left to right •••••• u." 39 
Selects shitt-in or shift-out at 7 bits Mode 
FCf'1Dat: (ESC) ~?' 'r Selects shift-in. 

(ESC) '?' '0' Selects shift-out ••••••••••• 3S 
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(ESC) 
(ESC) 
<ESC} 

(ESC) 

<ESC> 

<ESC> 

(ESC> 
<ESC> 
<ESC> 
<ESC) 

{ESC} 

(ESC) 

(ESC) 

<ESC> 
(ESC> 

(ESC) 

<ESC> 

(ESC> 
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Dec Hex 

64 40 
65 41 
66 42 

67 43 

68 44 

69 45 

70 46 
71 47 
72 48 
74 4A 

75 4B 

76 4C 

77 4D 

78 4E 

79 4F 
80 ~O 

81 51 

82 52 

83 53 

Symbol Function Page 

@ Resets all special modes to power up state ..... __ • 38 
A Sets line spac:ing to n/72 int:h ......................... 17 
B Sets vertical tabs and resets current tabs. 

Format! <ESC) 'B' nl ••• nk NUL 
1<=n<=255, 1<=k<=16 

Terminate Ta.bs sequence with zero ..................... 23-
C Sets form length, and resets Top of Form. 

Format: <ESC> ·C· n, Sets to n lines .. 
1(=n<=127 

Format: <ESC> ·C· (OlD n, Sets to n inches. 
1 (=n<=22 ................................................................. 21 

D Sets horizontal tabs and resets current tabs. 
Format: <ESC) "D' nl ••• nk NUL 

1<=n<=142, 1(=k{=32 
Tabs may range up to maximum width for 
character and printer size. e.9. Maximum Tabs 
for normal characters CPA-SO is so. 
T&NDinate Tabs sequence with zero •••••••••••••••••••• 26 

E Turns on enphasized mode. Can't mix with 
super/subscript, or condensed modes ................... 29 

F Turns 0# enphasized mode •••• ••••••••••• ••••••••••••••• 29 
G Turns on double strike mode ............................ 29 
H Turns off double strike mode ............................ 29 
J Sets line spac:1n9 to n/216 inch for one line 

only and when received causes contents of 
buffer to print. 
Format: <ESC> 'J' n, 1 <=n<=255 .......................... 19 

K Sets bit imagetS bits) mode to 640 dots/line. 
Fo~at: <ESC> 'K' n1 n2 

0<=n1<=255, 0<=n2<=255 
n1 and n2 determine line len9th =nHn2*256 ••••••••••• 41 

L Sets bit image(S bits) mode to 1280 dots/line. 
Format: <ESC> 'L' n1 n2 

0<=nl<=255, 0<=n2<=255 
n1 and n2 determine line len9th =n1+n2*256 ............ 43 

M Sets ELITE size printing mode. 
96 c:haracters/8 inches ................................... 30 

N Sets skip over perforation to n lines. 
Format: <ESC> 'N' n, 1<=n<=127 ......................... 23 

o Resets sldp over perforation to 0 lines ••••••••••••• 23 
P Sets PICA size printing mode. 

80 character-s/8 inches •••••• .............................. 30 
e Sets column width (ri9ht margin) to n I:Olwnns. 

Format: <ESC> >go n 
2<=n<=80 nOMDal, proportional and 

emphasized character. 
4<=n<=142 condensed character-
1 <=n<=40 enIar-ged character 
2<=n<=71 enlarg&d-condensed character 
3<=n<=96 ELITE character 
2<=n<=48 enlarged-ELITE character n............. 21 

R Selects intermationai character SET. 
Format: <ESC> 'R' n, O<=n<=23 ••••••••••••••••• .,...... 33 

S Sets superscript or subscript modes. 
Format: <ESC> 's' n 

n=(OJD superscript. n=C1JD subscript ................ 30 

I 
APPENDIXB 

<ESC) 
<ESC> 

<ESC) 

<ESC) 

<ESC) 

Dec Hex 

84 54 
S5 55 

87 57 

94 5E 

98 62 

<ESC) 105 69 

<ESC> 106 6A 

<ESC) 108 6C 

<ESC) 112 70 

127 7F 
128 80 
135 87 
136 88 
137 89 
138 8A 
139 BE 
140 8C 
141 aD 
142 8E 
143 8F 
14:5 91 
146 92 
147 93 
148 94 
152 98 
155 9E 
255 FF 

Symbol 

T 
U 

w 

b 

j 

1 

p 

DEL 
NUL 
BEL 
BS 
HT 
LF 
VT 
FF 
CR 
SO 
SI 
DCl 
DC2 
DC3 
DC4 
CAN 
ESC 
DEL 

Function PagE' 

Resets superscript and subscript modes ••••••••••••• 31 
Unidirectional printing mode. 
Format: <ESC> ·U~ n 

n=U1D ON, n=(OlD OFF ............................... 40 
Enlerged printing mode. Stays ON until turnd OFF 
Fermat: <ESC> ~W' n 

n={l)D ON, n={O)D OFF ............................... 28 
S@ts 9 pins bit image mode. 
Format: <ESC> .M m n1 n2 

m=(Q}D 640 dots/line bit image 
m=U}D 1280 dots/line bit image 
0<411<=255, 0<412<=255 

n1 and n2 determine line len9th =nl +n2*256........... 46 
Sets vertical Tabs with VFU. 
Format: <ESC> 'b' n ml ••• mk NUL 

n=VFU, 0<=n<=7, l<=m<=25S, 1<=k<=16 
Terminate Tabs sequence with zero ...... u ............ 24 
Sets incr-mental· '" view mode. 
Format: <ESC> 'i' n 

n=(1)D ON, n={Q)D OFF.................... 27 
Sets reversed line spacing to n1216 inch for 
one line only and when received causes contents 
of buffer to print. 
Format: <ESC> • j' n, 1<=n<=255 
Sets column widthUeft mar9in) to n colUmns. 
Format: <ESC> 'I' n 

0<=n<=78 normal, prcpOl"'tional and 
emphasized character. 

O<=n<=l38 condensed character 
O<=n<=39 enlarged character 
0<=n<=69 enlarged-condensed character 
O<=n<=93 ELITE charader 

20 

0<=n<=46 enlarged -ELITE character ................ 21 
Sets proportional spacin9 mode. 
Format: <ESC> 'p' n 

n=(11D ON, n=(O}D OFF •••••• •••••••••••••• 32 
Deletes last charader- in printer buffer •••••••••••• 39 
Same as NUUOJ 
Same as EEU7) 
Same as BS[S) 
Same as HTt9} 
Same as LFUO) 
Same as VT(1) 
Same as FFU21 
Same as CR(3) 
Sallie as 80(14) 
Same as S1[15) 
Same as DCH17) 
Same as DC2US) 
Salle a.s DC3(9) 
Same as DC4(20) 
Same as CAN(24) 
SaJIte a.s ESC(27) 
Same as DELUV} 

61 



APPENDIX C 

What to Type 
ctrl @ 

ctrl A 
ctrlB 
ctrt C 
ctrl D 
ctrlE 
ctrlF 
ctrl G 
ctrl H or -
ctrll 
ctrlJ 
ctrl K 
ctrlL 
ctrl M or RETURN 
ctrl N 
ctrlO 
ctrlP 
ctrl Q 
ctrlR 
ctrlS 
ctrlT 
ctrl U or -
ctrl V 
ctrl W 
ctrl X 
ctrl Y 
ctrlZ 
ESC 
nla 
ctrl shift-M 
ctrl 
nla 

Control Key Table 

Dec 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Hex 
00 
01 
02 
03 
01 
05 
06 
07 
08 
09 
OA 
OB 
OC 
OD 
OE 
OF 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
1A 
1B 
1C 
1D 
IE 
IF 

Char 
NUL 
SOH 
STX 
ETX 
EOT 
ENQ 
ACK 
BEL 
BS 
HT 
LF 
VT 
FF 
CR 
SO 
SI 
DLE 
DC1 
DC2 
DC3 
DC4 
NAK 
SYN 
ETB 
CAN 
EM 
SUB 
ESC 
FS 
GS 
RS 
US 

Note: This is the standard on most keyboards that have the control key_ 
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, , , , 
" " " , , , , , 
" " " " , 
" " " " " , , 
" " , , 
" , , 
" " , 
" , 
" , , , 
" , , 

" ~ 

11 i " ~ I: :IE 
II " 

" ' " c " , II ...f : .. 
II !... 

" " " " " " " , 
" " , , 
" " " , 
" " " " " " " " " " , 
" " , , 

III 
II ~;;.; 
~ ¥..-

~!Zfi 
ff~:::..l 
1I1l..';::= 

~..J.5= 
~~~7 
I: z~! II 0 • 
11 ... _­
If;-- ~_ 
11(,);:--

g~::j 
nw!,­
II Q:_. 

Printing Samples 

, 
" " " " " " , 
" " , 
" " " " " " " " " " " " " " " " " " " " " " " " " " " " " " " II ct __ 

:: ~.I " A'~ II I- U 1 
~ ;::; ..... 
gg:: -, .. ,-
lI..Jtll -
U ...ll'd _ 
11 <t-c .... _ 
~ Zlfl- I 
110";-'" I 
II ...... CI] N I 
nl-N>.I 
U u - x [ 
II ::J 03: <> 
lIQ ..... ;:,. 

lr~ ,';1 
H I.L .. lSI l' 
u 0 + "'" "­
II * 0"-+ 
nl--C.~ 
II z- 0= 
IflU .. c3IE 
IIE~S» 
llUl~_~ no • .:£. 
110:::: % 
g5·.:'~ 
II z-·~X 
11 w tn/ 

63 



APPENDIXD 

64 

II 01 

Ii ~~ 

i! ~I 

I il 
II .,.-0 
II .... 
II Noll 
II >-+ 
II X. , 3. 
I: 5~ 
:i ~~ 
:1 g; 1f 
" "­noll 
It ~) 
1: ~ c 

• :: ::! J 
11 ::I: [ 

II ~-
It w-
II Q I 
II 01 
II ~ ....... 

If ~I 
II •• 
II "' ..... 
II -._ 
II ~._.: 

II &>_8 u m_J 
11 ~ ~~~ II" (I) -. 
ULl... (\.I 

:1 -' ;; -" 
u-'t- ...... 
~4:~··~1 
II IJJ IX: --

II ;:;a.*~l 
II a:: ..J - " III-...J-X­
IIOO<[~ ~­
II 4$::>-
1I!J.1..J~:S­
II _,.q: .... _ 

II ~~~ ~ I 
l:g~-'g:l 

* * z o 

" " " " " " " " " " " " " " u 

" " " " " " " " " > 
:: L 

" . 
" 0 " . ~ , 
" . 
" u 
" L " , " . u -' 
" '" " " " '" II ~ 
n ~. 
" ~ c .~ 
" W II X .. 

:: :::: ; 
II r;: 
g ~ f 

~ z ~ 
, <t • 

" u , , 
II (Jl (J 
II W (f 

~ ~ a..J 
II z: :15 
:: ~~~ 
~~~~ 
:: ~ U; ~ 
II ..... or::[ ~ 
IIOCZ: 
D !l. CL. • 
II :r .. 
II CJ) UI .. 
O='.J!; 
uo<r: 
11 ..... :£· 
u 0:: IY ., 
II <[ 0: 
~I :>z; 

--~-

I 
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Setting of Slide Switches 

SETTING OF SLIDE SWITCHES ON THE P.C. BOARD 

51 ide S~i tch Function5JConditions ON OFF Factory s.t 
NO. Condition 

Switc::h 1 DownloadJESC b liB) Inva.llid Vallid 
Switch 2 Default printing mode Enphasized Normal 

Swi tch 3 Detaul t Form Len'3th 12 inches 11 inches 

Switch 4 Detaul t Line Spacing 1f8 inch 1f' inch 
Switch 5 Default Column Length 142 80 
S-w itch • i i nt;h skip over perforation Fixed Net fixed 
Swi tch 7 ZERO option Slashed ZERO Regular ZERO 
Switch 8 Character SET 
Switch 9 .. S •• 

Switch 10 .. APPENDIX A 

Switch 11 .. 
Switch 12 .. 

(*1) See Table E-2 in relation to capacity of Input Buffer and 
number of Down Load Characters. 

(Table. E-ll 

*** RELATIONSHIP OF MAXH1UM CAPACITY FOR H+ *** INPUT BUFFER AND DOWN LOAD CHARACTERS *** 
Slide Switch 1 OFF ON 

RAM INPUT DOWN LOAD INPUT DOWN LOAD 
AREAS BUFFER CHARACTER BUFFER CHARACTER 

With eut RAM 112 bytes f 112 bytes I 

REMARKS 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

With 2KE RAM 1792 bytes I 112 bytes 221 char. (*) RAMi (option) 
With 4KB RAM 3840 bytes I 2048 bytes 221 char. C*l RAM1,RAM2<optionl 

(*1 Shoud be with RAM and Slide Swith 1 ON. 
I Impossible. 

(Table. E-21 
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About Parallel Interface 
Connector Pin Chart (Table F-l) 

Connector use - Data exchange between the Printer (P) and an external 
computer (parallel). 

Number of pins - 36 
Receptacle (printer side) 
Plug (cable side) 

57-40360 (amphenol or DDK) Male 
57-30360 (amphenol or DDK) Female 

Signal Return 
Signal Direction Description Pin No. Pin No. 

1 19 In STROBE pulse of read data in. 
Pulse width must be more than 0.5 p.S 

STROBE at receiving terminal. 
The signal level is normally "HIGH", 
read-in of data is performed at the 
"LOW' level of this signal. 

2 20 DATA 1 In These signals represent informaUon of 

3 21 DATA 2 In the 1st to 8th bits of parallel data 

4 22 DATA 3 In 
respectively. Each signal is at "HIGH" 
level when data is logical "1" and 

5 23 DATA4 In "LOW" when logical "0". 

6 24 DATA 5 In 

7 25 DATA 6 In 

8 26 DATA 7 In 

9 27 DATA 8 In 
10 28 Out Approx.. 5p.$ pulse. "LOW' indicates 

ACKNLG 
that data has been received and that 
the printer is ready to accept other 
data.. 

11 29 BUSY Out A "HIGH" signal indicates that the 
printer cannot receive data The signal 
becomes "HIGH" in the following 
cases: 
1. During data entry 
2. During printing operation 
3. In OFF·L1NE state 
4. During printer error status. 

t2 30 PE Out A "HIGH" signal indicates that the 
printer is out of paper. 

13 - SLCT Out This signal indicates that the printer is 
in the selected state. 

I 
14 - In With this signal being at "LOW" level, 

the paper is automatically fed one line 
AUTO FEED XT after printing. (The signal level can be 

fixed to "LOW" withe DIP SW pin 2-3 
provided on the control circuit board.) 

15 - NC Not used. 

16 - CHASSIS-GND - Printer chassis GND. In the printer, the 
chassis GND and the logic GND are 
isolated from each other. 

18 - NC - Not used. 

19 to 30 - GND - TWISTED·PAIR RETURN signal 
GND level. 
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Signal Return 

Signal Direction! Description Pin No. Pin No. 
31 In When the level of this signal becomes 

"LOW", the printer contro!Jer is reset 
to its initial state and the print buffer 

mrr is cleared. This signal is normally at 
"HIGH" levie, and its pulse width must 
be more than 50l's at the receiving 
terminal. 

32 I Out The level of this Signal becomes 
"LOW" when the printer is in -

ERROR 1. PAPER END state 
2. OFF-UNE state 
3. Error state 

33 GND Same as with Pin Nos. 19 to 30. 
34 NC I Not used 
35 Pulled up to + 5V through 3.3kO 

resistance. 

36 In Data entry to the printer is possible 
only when the level of this signal is 

SLCTIN 
"LOW". (Internal fixing can be carried 
out with DIP SW pin 1-8. The condition 
at the time of shipment is set "LOW' 
for this signaL) 

Notes: .1. "Direction" refers to the direction of signal as viewed from the printer. 
2. "Return" denotes "TWISED PAIR RETURN' and is to be connected at signal 

ground level. As to the wiring for the interface, be sure to use a twisted-pair cable 
for each signal and never fail to complete connection on the Return side. To pre­
vent noise effectively, these cables should be shielded and connected to the 
chassis of the host computer and the printer, respectively. 

3. All interface conditions are based on TIL level. Both the rise and fall times of 
each signal must be less than 0.21'5. 

4. Data transfer must not be carries out by ignoring the ACKNLG or BUSY signaL 
(Data transfer to this printer can be carried out only after confirming the ACKLG 
signal or when the level of the BUSY signal is "LOW".) Time chart is below. 

** FUNCTION IS SET BY JAUMPERS ON THE PARALLEL INTERFACE BOARD ** 
Jumper FUNCTION ON OFF Factory set 

Wire Condition 

JP 1 SELECT IN SIGNAL FIXED NOT FIXED ON 
lnternaly fixed or Not fixd 

JP 2 AUTO FEED XT SIGNAL FIXED NOT FIXED OFF 
Internaly fixed or- Not ofixd 

<Table. F-2J 
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About Serial Interface 
*** SETTING OF CONDITION-SWITCHES *** 
*** ON THE SERIAL INTERFACE BOARD *** 

DIP Funl:t i ens and 
Conditions 

ON OFF Factory set 
Condition Swit~h 

SW 
SW 2 

SW 3 
SW 4 
SW , 
SW • 
SW 7 

SW 8 

SW 9 
SW 10 

SW 11 
SW 12 

BAUD RATE See Table G-2 

SlOP BIT .2 bits 1 bit 

PARITy BIT EVEN ODD 
PARITY c:hac:k YES NO 
WORD LENGTH 8 bits 7 bits 

I1u+fer full I"'ec:cver-y See 
Table 0-, 

Leop back cha1:;k Enable Disable 
(Net usel 

(Table. G-ll 

*** SETTING OF BAUD RATE-SWITCHES *** *** ON THE SERIAL INTERFACE BOARD *** 
DIP Swi teh BAUD 

NO. SWl SW2 SW. SW4 RATEtBPS) 
0 - -- -- -- ----
1 OFF ON OFF OFF 4600 
2 ON ON OFF OFF 2400 

• OFF OFF ON OFF 1800 
4 ON OFF ON OFF 1200 
S OFF ON ON OFF 600 

• ON ON ON OFF 300 
7 OFF OFF OFF ON 200 
8 ON OFF OFF ON "0 
9 OFF ON OFF ON 134.5 

10 ON ON OFF ON 110 
11 OFF OFF ON ON 7' 

<TabI,",. G-Z) 

**** SETTING OF DIP SW9 AND 5WI0 **** 
**** FOR BUFFER FULL RECOVERY **** 

ON 
ON 
ON 
ON 
OFF 
OFF 
OFF 

Buf.fer .full DIP DIP Comments 
recovery SW9 $1.110 

9. bytes OFF OFF 
20. bytes OFF ON 4K-RAM oc 2K-RAM,51icie SWl=OFF 
49. bytes ON OFF 4K-RAM oc 2K-RAN,Slide 5Wl;;OFF 

1776 bytes ON ON 2K-RAM oc 4K-RAM.Slide SW1=OFF 
3776 bytes ON ON 4K-RAM. 51 ide SW1=OFF 

(Tabl!~. G-3J 

APPENDIXG 

Pin 

1 

2 

3 
6 

7 

8 

4 

20 

17 

24 

25 

23 

*** SETTING OF JUMPER WIRES ON THE SERIAL INTERFACE BOARD *** 
FUNCTIONS AND CONDITIONS 

t*l) These Jump~~s shold be sele~t~d ON. when CURRENT LOOP is 
~hosen and The Host has not ~u~~ent sou~~e. 

(*2) JP-12 o~ JP-13 for USing should be ONtEIA Level is Plusl. 
If not so this interface can't re~eive Data f~om The Host. 

CAUTION: 
The se~ial Data-receiving Line(RXD,TTY-RXDl of The Printer 
shOUld be held in mark condition by The Serial Data-t~ansmitin9 
LinelTXD,TTY-TXDJ of The Host Compute~. 
While The Printe~ dces not be ~eceiving The Data from The Host. 

Signal Source FUnction 

GND Protective GNO. 
Printer chassis GND level. 

Transmission Data Printer Normally in Mark status. 
(RXD) 

Receiving Data (RXD) Host Serial input data. 

Data Set Ready (DSR) Host Should be space status when 
transmitting data to printer 

Signal Ground Common ground 

Carrier Detect (OCD) Host Must be in space status when 
transmitting data to printer 

Request to Send Printer Both signals indicate the printer is in busy 
(RTS) status. When those are in space status 

Data Terminal Ready Printer (EIA level-positive), the printer can 

(DTR) receive data. "Polarity is selectable by JP3 
or JP4. ('1) 

TTYTXD Printer The printer can receive data when Pins 17 
thru 24 are Low Impedance. 

TIYTXD Return When Hich, indicate the printer is in busy 
status. Same as* 

TIYRXD Serial current loop input data 

TTY RXD Return 
(Table G 6) . 

Note: Except for TIY-TXD and ITf-RXD, all signals are based on the ETA RS232C level. 
(·1) See Table G·4 
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BAUD 

*** INTERVAL TIMES *** OF X-ON/X-OFF 

X-ON 
RATE (BPS) CODE 

X 

*** *** 
OFF 

CODE 

75 1.06 '.0 same .. 
110 0.72 .eo .. 
134.5 0.59 '.0 .. 
150 0.53 • eo .. 
200 0.4 .00 " 
300 0.26 .eo " 
600 0.13 •• 0 .. 

1200 66 msec .. 
1900 44 msec .. 
2400 33 msec .. 
4800 16.5 mS8C .. 

left 

- Time of interval =!! bit time)*80 -

X ON -------, 

TXD x 
'----'2 

Timing Chart of Transmitting X ON-X OFF (Fig. G-l) 

Recommended Circuits of Interfaces 
(1) Recommended line driver and receiver for RS232C interface. Fig. G-2 

MCl488l, 75188, 
or equivalent 

Serial Interface Board 

----<Ip-----~~~ 

MCl4891, 75189A, 
or equivalent 

Note: The jumpers JPl, JP120R JP13, and JP4 (SP3) or JP7 should only be 
connected (ON). JPl, JP4 and JP12 are connected at delevery. 

j , 

APPENDIXG 
(2) Recommended driving circuits for current loop interface. Fig. G-3 

R 

+V 

Serial Interface Board 

r-:;::;;;---+ 10V 
JP8 470 

TTY-RxD 

TTY-R,O JP9 
Return ~ 

,-----vv-+ 10V 
Photo • 470 

_~j---tL~~C~Oiu_PI_er~1nyJT,P1n°4-lr_ri~~~ 
R TTY-TxD Photo 

)t-=t---t:: Coupler 

Notes: a) The value of resister R should be selected to achieve the 
current value on loop be lOrnA. to 20rnA. 

b) +V should be +3V.to + 24V. 
c) For this recommended circuits, jumpter wires JP2, JP12 

or JP13, and JP6 or (JP5 and JP4 (JP3)) without others 
should be connected. 
JPl, JP4 and JP12 are connected at delivery. 

d) In case, interface circuit is not conform with above 
recommended Circuit, require to selection of suitable 
jumper connections, carefun judgment for however JP2 
and JP12 or JP13 should always be connected. 
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APPENDIX H Character Fonts 

1 Normal Character Fonts 
(1) Normal fonts 

72 
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SPACE: : ,:: !~ 
,~ 
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Notes ' 

Note 1: These character fonts shift on the under side at the rate of one dot just 
before printing out 

Note 2: Tum the slide switch 7 on the function selector switch board ON. 
Note 3: Turn the slide switch 7 OFF, 
Note 4: In case of JIS (Japan) character set 
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CAUTION 

PRINTING HEAD TEMPERATURE PROTECTION 
Continuous printing 

, n 
, 

{ I 

When printing underlines. semi graphic or bit Images continuously. bear the following points 
in mind in order to prevent the temperature of the printing head from rising. 
( A )Keep continuous usage of the same pin to within 1 line (640 dots.) 
( B ) When continuous usage of the same pin spans more than 1 line, stop time should be 

provided by external operations b$veen printouts. 
A stop time which is double the length of the printing time must be provided after 
a printout (1 line). 

(I" 
,; ! 2 

'I ''I" 2 

( 
! t \ \ 

stop time stop time 

printing time printing time 

PROHIBITION FOR REVERSE WINDING 

} 

} 

When printing with the copies or using thick paper. manual reverse winding of paper by the 
paper-feed-manual-knob may cause forelog of paper on the paper guide plate which is placed 
on the front of platen and may dammage the guide plate. 
When-ever the paper is hooked on the guide plate while attempting reverse wind of paper, 
should stop and not try to fore.., the paper to backw<u-d. Please, refer to the specification on 
Operation Manual for type of paper, to be used. 
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