ENILRPRILL

P UTE
THE
ENTERPRISE EP 80+

Dot matrix Printer

OPERATION
MANUAL

Please read this manual carefully before
using the Enterprise EP 80+ printer.






TABLE OF CONTENTS

SECTION A GENERAL INFORMATION Page
1 Functional specification. 1
2 Mechanical specification. 2
3 Interface specification. 2
SECTIONB : PREPARATION FOR USE
1 Unpacking, checking the parts. 3
2 Setting up. 3
3 Installing the ribbon. 4
4 Function selector switch board. 5
5 Cable connections. 5
5 Installing the wire separator. 5
7 Loading the paper. 5
8 Self test mode. 6
SECTIONC OPERATION
1 Switches and indicators. 8
2 Buzzer. 8
3 Paper end detector. 9
4 Printer initialisation. 10
5 Setting the function selector switches. 10
6 Hex dump mode. 11
SECTIOND CONTROL CODES
What are control codes? 12
1 Control codes in text mode. 13
2 Print action codes. 15
3 Paper formatting codes. 15
4 Character designation codes. 24
5 Other codes. 29
6 Control codes 1n the bit-image mode. 30
APPENDIX A : International character sets. 36
APPENDIX B : Control codes. 43
APPENDIX C : Control key table. 46
APPENDIX D : Printing examples. 47
APPENDIX E : Setting of selector switches. 49
APPENDIX F : Interface details. 50

APPENDIX H : Character fonts. 52



SECTION A
GENERAL INFORMATION

The EP80+ dot matrix printer is an ideal addition to your Enterprise
computer system. It provides facilities for printing out text and listing
programs by using the simple LPRINT and LLIST commands from IS-
BASIC or from the Enterprise's built in word processor. By the use of the
appropriate control codes, different print styles and sizes can be

obtained and bit-image graphics produced. In order to copy an Enterprise
Enterprise screen in bit-image mode, a ‘screen dump’ program written in
either IS-BASIC or in machine code would be required. The EP80+ can be
used with other computers having a ‘parallel’ interface providing a
suitable cable is obtained.

Specifications
1. Functional specification

Printing method: Serial impact dot matrix.

Printing format: 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 paralle],
horizontal 640 dots serial/line.

Character size: Normal size - 2.22 (W) x 2.8 (H) mm = 0.087" x 0.11".
condensed size — 1.11 (W) x 2.8 (H) mm
=0.044"x0.11".

‘ELITE' size - 1.8 (W) x 2.8 (H) mm = 0-07"" x 0.11".
Enlarged ‘ELITE' — 3.6 (W) x 2.8 (H) mm
=0.14"x0.11".

Super/subscript — 2.22 (W) x 1.4 (H) mm
=0.087" x 0.055".

Semi-graphic unit — 2.54 (W) x 2.8 (H) mm
=0.1"x0.11"

Character sets: ASCII characters — 192 (96 normals and 96 italic).
JIS characters — 160 (64 katakanas and 96 alpha-
numerics).

Semi-graphic untis — 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

n.

Printing Speed: Il{](l)‘())aC.P.S. for normal size print. 200ms for line feed.
Columns/line: Normal — 80 columns.

Condensed — 142 columns.

Enlarge — 40 columns.

Condensed/double width — 71 columns.

‘ELITE' — 96 columns.

Enlarged ‘ELITE' — 48 columns.



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. (programable)

6 LP.I—4.23mm.

8 LPIL —3.18mm.

Programable 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 (0.05mm (0.002"") to 0.25mm
(0.01".

Paper width — 101.6mm (4"") to 254mm (10"").
Original plus 2 copies by normal thickness paper.

2. Mechancial Specifications

Ribbon:
Dimensions:

Weight:
Power requirement:
Temperature:

Humidity:

Shock:
Vibration:

MTBE:
Printer head life:

Cartridge ribbon (exclusive use), black.

384 (W) x 315 (D) x 125 (H) mm without Knob and
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

Standard “Centronics’ parallel interface.

Data transfer rate — 4,500 CPS max.
Synchronization — By external supplied STROBE
pulses.

Handshaking — By ACKNLG or BUSY signals.

Logic level — Input data and all interface control
signals are TTL level.

2K of internal RAM for use as buffer or for download
character sets.



SECTION B
PREPARATION FOR USE

1. Unpacking, counting the parts.

Before you unpack your printer, inspect the carton for sign of damage. If
it appears to be damaged, be especially careful when you inspect its
contents. The package should contain the following — Ref. Figure 1.

1. This user's manual

2. Printer unit.

3. Ribbon cartridge

4. Paper guide wire rack
5. Enterprise printer cable

If any of these items missing or damaged notify your dealer immediately.

2. Setting up

Before starting to use your printer, you should make sure that it is working

properly. The procedure includes checking for obstructions in the path of

the printer head or paper feed and that the printer ribbon is properly in

place.

1. Lift 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. Remove the foam
block that is taped to the mechanism and carriage.

Figure 1 Figure 2
Checking contents of carton. Remove shipping screw(s)

Ty ®
* gy ||||Ll””llll
SR




3. Installation of ribbon cartridge

The EP80+ uses replaceable ribbon cartridges. On the bottom of the
cartridge you'll see catches (on the left and right) where the cartridge
locates onto hooks in the printer.

Refer to figure 3 —

a. using your forefinger, slide the print head as far to the left as possible.

b. If you are replacing a used cartridge, gently lift the left side, then the

right side of the old cartridge. Discard the old cartridge.

c. Remove the new ribbon cartridge from it's box.

d. Holding the cartridge so that the ribbon tension knob is on the left,

turn the knob counter clockwise until the ribbon is taut.

e. With the ribbon facing the printer, tilt the cartridge back slightly, so

that the ribbon side is higher.

f. Starting with the left hand side of the cartridge, set the tilted ribbon
over the frame inside the printer. At this point the two catches under
the carriage should be over the two hooks at the front of the inside
printer frame and the ribbon tension knob should be directly over the
ribbon drive shaft. The side tabs in the cartridge should be over the
slots in the printer frame.

. Press down gently until the hooks engage the catches.

. Lower and press down the ribbon side of the cartridges so that the
two side tabs locate into the slots in the printer frame.

1 Turn the ribbon tension knob counter clockwise until the ribbon

tightens and slips in front of the print head.

J. Replace the top cover.

5 Q

Figure 3
Installation of ribbon cartridge




4. Function selector switch board

The default printer settings can be changed by gaining access to the
switches mounted on the circuit board inside the printer case. See
Appendix E for details.

Figure 6 ; “*ﬁ ‘\: i
Connecter and Cable
I 7

5. Cable connection.

Before connecting the cable, be sure the computer and the printer are
turned OFF. Follow these steps to connect your printer to your computer
— see Figure 6.

a. Place the printer in a convenient location close to the computer.

b. Insert the black moulded connector into the outlet marked ‘PRINTER'
on the back of your Enterprise computer. The moulded pip on the
Enterprise case prevents wrong insertion.

c. Connect the other end of the lead to your EP80+ printer as shown in
figure 6.

Figure 7
Wire rack

6. Installing the paper separator

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

1. 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 square on down
side of wire rack then below the wire frames to the back of tractors.
Move the 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.

Feed the paper forward with the platen knob.

Set the paper so a perforation between sheets is positioned just

slightly below the top of the ribbon.

g. After print test, if necessary, print impression can be adjusted by the
head adjusting lever, at this stage take note of the location of lever
and do not change the factory adjustment — see Figure 9.

N0}

Figure 8
Paper installation

Figure 9
Positioning of printer head

8. Test

a. Plug the power cord in.

b. Turn the power switch ON.

c. The POWER, READY and ON LINE indicators should be lit. If the
paper is not correctly inserted the PAPER OUT indicator may also be




lit, it so, re-insert the paper to remedy this.

d. Press the ON LINE button several times, it toggles the ON LINE and
READY lights. When those lights are ON, your printer is ready to
accept data from your Enterprise computer.

e. Try press the FF (form feed) and LF (line feed) buttons, those are in
active only when the printer is OFF-LINE condition (ON LINE light is
not lit).



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.

a. Power switch:

b. ON LINE button:

c. FF button:
(form feed)

e. Indicators:

2. Buzzer.

Controls primary AC power to the printer. Check the
paper is properly loaded into the printer before
turning this switch.
When the power switch is turned ON, the printer
enters the On-line mode and can accept data from the
Enterprise.
Depressing the On-line button will set the printer in
the Off-line mode and cause the green light to go out.
It cannot accept data in this condition, the button must
be depressed again to enable printing.
The switch does not function while the printer is
actively engaged in 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 buttons
are effective only while the printer is Off-line mode.
When this button 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 of form position is initialized when the
power switch is turned on, when INIT signal is
applied to the interface connector, or when the ESC
A + (n) D code.
The line feed operation is prohibited while the
printer is actively 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 — Illuminiates when the paper supply
is near it end.

The buzzer is located inside the printer, and sounds for about 0.3 second
when the printer receives the BEL code (CHR$(7), and also when the
paper supply is near its end.



3. Paper end detector.
a. When the paper and dectector (sensing switch located on the paper

guide) detects that the paper is nearly exhausted, the signals on the
interface connector change to the following status, and the printing
operation stops.

Signal Pin No. Status
ERROR 32 “LOW” level
PE(paper end) 12 "HIGH” level
BUSY 11 “HIGH” level
ACKNLG 10 No signal is output

The Enterprise will only recognize the BUSY signal as the other control
lines are not connected. The information on the other control lines will be
useful when using your EP80+ with other makes of computer.

START = stop printing
PAPER OUT indicator on

[ ON LINE indicator off

Push the LP switch
(to take out remaining
paper)

l Set new paper J

I

IEsh the ON LINE swnTcﬁI

PAPER OUT indicator on
ON LINE indicator on

<

END - ready to restart printing

Figure 11. Flowchart of paper out status release procedure.

b. When the printer falls into paper-out status, it is automatically put into
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the OFF-LINE state and paper advancement can be performed by
depressing the LF switch. After loading new paper into the printer,
depress the ON LINE switch so that the printer may resume operation.

The printer may also be re-started by turning the power switch OFF
and then ON again.

. The paper end detector may disabled (for use with single sheets for

instance) by sending control code ESC 8 to the printer.

. Self text

The printer has a self test function to the check the print head operation,
mechanism actions and also its print quality.
Test print 1. — See Figure 12.

a.
b.

Turn the power switch OFF.

Hold the LP button down and turn 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 LP button down.



Test print 2. — See Figure 12.

a. Turn the power switch OFF.

b. Turn the power switch ON while depressing the FF button. 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.
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parstuveyyz{ i)V _ nmeell | LIIREH =] A Y A Y= AT200200,  OOARERR T L3O
e L] e BT, R MR T YO

Test Print 2.

TUHENL () ¥4 -, /01234567895 <=>7@ABCDEFGHIJKLMNOPGRSTUVWXYZ[\]1"_'abcdefghijklmno
TP HENL () ¥4+, -, /0123454789 ; (=>7@ABCDEFGHIJKLMNOPARSTUVWXYZI\]1~_‘abcdef3hijklmnop
"HBRE' () ¥4+, -, /012345678915 (=>?RABCDEFGHIJKLMNOFGRSTUVWXYZI\ 1~ ‘abcdef3hi)klmnopg
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Tva - /01234567891 (=>7@ABCNFE " et | AT
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il DIREEH =] Im Y o VS B AWE0eR 00, OUAKRBI Y T T L e ® R ?
U F = I m Y A VS EH AWAvese0 N T A

_ B I P S =P o wrs [UVWA 1 on

XLt re _wer GHIJKLMNOPARSTUVWXYZ (\1~_'abcue . _

DLTEE ! UHERE .. .y =>"@ABCDEFGHI JKLMNOPRRSTUVWXYZ(\1~_‘abcdef3hij

LE1@ UM’ () ¥4, . /012334567895 <=>?@ABCDEFGHI JKLMNOPGRSTUVWXYZL\1~_"abcdefghijk

/

110 ' CHE%UL’ () %+, -, /0123456789 {=>7@ABCDEFGHIJKLMNOPARSTUVWXYZ[\1~_"abcdefghijkl
10 'UHBWRL () ¥+, -, /0123956769 5<{=>"@ABCDEFGHIJKLMNCOPARSTUVWXYZ[\]"_‘abcdefghijklm
@ '"HSRL' () ¥+,-./0123456789:;<=2?@RABCDEFGHIJKLMNOPQRSTUVWXYZ[\1~_'abcdef3zhi;klmn

5. Printer initialisation

Printer initialization may be accomplished in one of three ways, only a.

and c. will operate with the Enterprise computer.

a. Initialization takes place automatically each time the power switch is
turned on. -

b. Initialization can be initiated remotely by applying the INIT signal to
the interface connector.

c. Initialization can be initiated by sending code ESC @ from the
Enterprise 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 lines, — selectable,
see Appendix E.

f. The operation modes revert to the text modes that are programmed

by the function selector switches, see Appendix E.

6. Function selector switch settings.

In order to suit user's specific requirement, desired control modes are
selectable via the function selector switches, refer to SECTION B, Par.
4. and Appendix E.
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7. 16 Bits HEX. dump mode
The printer has the function of converting all received commands and
data to 16 bits HEX. code for printing out the dump list.
a. Turn the power switch OFF
b. Turn the power switch ON while depressing the LP and FF keys.
c. The printer changes in the 16 bits HEX dump mode and waits to
receive commands and data.
d. The printing is only performed when the line is buffer full.
e. The remain data in the line buffer are printed out at switching from
ON LINE to OFF LINE by depressing the ON LINE button.
Turn the power switch OFF and on again to cancel this mode.

-

[PROGRAM EX]

100 PROGRAM "HEX_DUMP"

110 FOR I=32 TO 126

120 LPRINT CHR$(I);

130 NEXT I

140 LPRINT

150 LPRINT CHR$(27)3;"M";"This printing is ELITE size."

160 LPRINT CHR$(27)3;"P";"This printing is PICA size."

170 LPRINT CHR$(27);"p"jCHR%(1);j"This printing is PROFORTICNAL."
180 LPRINT CHR%(27);"p";CHR%(0)

1920 END

[EXECUTIVE PRINT]

"Ns%&‘()*4,-./0123456789:;(=)?EABCDEFGHIJKLMNOPQRSTUVUXYZ[\]“_‘abcdefghijklmno
pgrstuvexyz (i)~
THIS PRINTING IS 'ELITE SIZE’.
This Printing is 'PAICA SIZE'.
This Printing is 'PROPORTIONAL’.

[16 BITS HEX DUMP HST]

20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F 30 31 32 33
34 35 36 37 38 39 3A 3B 3C 3D B3E 3F 40 41 42 43 44 45 46 47
48 49 4A 4B 4C 4D 4E 4F SO S51 52 53 54 55 S56 57 58 59 SA  SB
SC SD SE SF 60 41 62 63 64 65 66 &7 68 69 LA 6B 6C 6D bE 6&F
OA 720 2721 72 73 74 75 76 77 78 79 7A 7B 7C 7D 7E OA (B 4D 5S4
48 49 53 20 S50 52 49 4E S4 49 4E 47 20 49 53 20 27 45 4C 49
5S4 45 20 53 49 S5A 45 27 2E OA 1B S0 54 48 &9 73 20 50 72 69
6E 74 69 6E 67 20 49 73 20 27 SO 41 49 43 41 20 S3 49 SA 45
27 26 OA 1B 70 0l 54 68 &9 73 20 S0 72 69 &E 74 &9 6E &7 20
:g 73 gO 27 S50 52 4F S50 4F 52 54 49 4F 4E 41 4C 27 26 OA B
00 A



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, they are:

ASCII code.

Escape codes

“+" symbol

2 (Binary), D. (Decimal) and H (Hexdecimal)

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
“alphabet” of any given system are called a “coding system,” or simply
“code"”. Codes for representing the information vary in relation to both
the number of bits used to define a single character and 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 a character set of 96 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 graphic drawings by using
codes — see Appendix A, those characters are put in some addresses
the ASCII code table instead of the standard characters and these can
be accessed by a particular control code (or the Dip switch).

Escape codes.

In this section on Control codes, and elsewhere in this manual, you will
see references to ESCAPE codes. These should not be confused with the
“ESC" key on your Enterprise keyboard. These codes perform special
functions, the ESCAPE character (CHR$(27) sent to the printer followed
by further characters to define the particular function required.

The functions could be as follows.—

(1) To format a sentence.

(2) To do emphasized printing.

(3) To program the paper end detector.

(4) To set column length.

(5) To underline characters.

(6) To print superscript/subscript characters.

(7) To do bit image printing.

(8) Others.

Generally, printer control codes, are not standarized between printers of
different makes.

The "Escape’ codes used in the printer should not confused with the
“Escape” key on your Enterprise keyboard — so familiarize yourself with
these control codes.

“+" symbol

You will often see "+ symbol in the explanation or description of control



codes in this manual.

This symbol is used for legibility only and should not be typed into your
actual program.

2. D (or Dec.) and H (or Hex.)

() 2. () D and < H respectively represent binary, decimal and
hexademical 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 configurations. 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 executed immediately. In order to permit the printer to fully
exhibit these functions, careful reading and thorough understanding of
the following control codes are recommended. In this section, first the
control codes in text mode are classified into groups. These two modes
are not fully independent of each other in that parameters set in the Text
Mode are also effective in Bit Image.

a. Print action codes.

CR iiivwinsanimimins s Carriage return
LF .. Line feed
FF . Form feed
VT Vertical tablation

b. Paper formatting control codes.
ESC 30 cu:imswinsns sns Set line spacing to n/216"
ESCANn ............... Set line spacing 7/72"
ESC1 ................ Sets line spacing to 7/72"
ESCg ................ Sets line spacing to 1/8" 8LPI, 3.18mm)
ESC2................. Sets line spacing 1/6" (6 LPI, 4.23mm)
ESGY M vassamsmsmsms vns Print and paper forward feed
ESCjn ............... Print and paper reverse feed
ESCQn .............. Sets column length (right margin)
ESClIn ............... Sets column length (left margin)
ESCCn .............. Sets form length by number of lines
ESCCOm ............ Sets form length by value of inch
FF Form feed execution
ESCO ................ Cancels skip-over perforation
ESC B nt — nkNUL .... Sets vertical tablation value
VT Vertical tabulation execution
ESC b nmi mz — mkNUI  Sets vertical format units value (VFU)
ESC/N civsivvminiavens Selects VFU
ESC D ni n2oo nxkNUI Sets horizontal tab value
1 Horizontal tabulation execution

ESCin ............... Increment print (typewriting)



c. Character designation codes.

SO ... Shift out, enlarged character setting
ESCWn .............. Enlarged mode setting

DC4 .................. Cancels enlarged mode
Sl Shift in, condensed character print
DEC2 ................ Cancels condensed mode

ESCE ................ Sets emphasized mode

ESCF ................ Cancels emphasized mode

ESCG .........ooo.... Sets double-stroke mode

ESCH ......iiviviins Cancels double-strike mode
ESCM ................ Sets "ELITE" print mode

ESC P icivssuwvmammsns s Sets "PICA" print mode

ESCSo .............. Sets superscript mode

ESCS1 .............. Sets subscript mode
ESCT...........oit Cancels super/subscript mode
ESC!n ............... Print mode selection
ESCpn............... Proportional print selection
ESC—0 .............. Cancels underlined printing mode
ESC — 1 Sets underlined printing mode
ESCRnN .............. International character set selection
ESC% 1 .............. Download CG selection

ESC:n1 ............. Copy the character of internal CG to

downlaod CG
ESC & nmap: p: — ps  Download character dinfinition

ESC?0O .............. Selects SO at 7 bits code
ESC?!| ...l Selects SI at 7 bits code
ESC SO ....icimaimssn: Same as SO
ESCSI................ Same SI
d. other codes.
ESC@ ................ Printer initialization
ESC8,ESC9 ......... Deselection and selection of paper end
sense
BEL w:n%simsns snsmaim: Buzzer
BS ... Back space
CAN .................. Cancel
DEL .................. Delete
NUL ... Null
ESC < .ivvnsnwins vwsns Printing from left to right for one line
ESCUn .............. Sets and resets unidirectional printing
DC1 ... i Selection of the printer (ON LINE)
DC3 ... Deselection of the printer (OFF LINE)
e. Access codes to Bit Image mode — see Paragraph 6.
ESCKnmnz ........... Normal density bit image (8 bits) mode
ESCLninz............ Double density bit image (8 bits) mode
ESCLmnz............ Double density bit image (8 bits) mode

ESCAMNINZ «..vvven... Selects 9 dots bit image mode



2.
b.

Print action codes.

CR (carriage return) CHR$ (13);

When the CR code is transmitted to the print buffer, all data stored in
the print buffer 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

b.

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 printer.)
(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
1s 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.
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 LP 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.

. 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

d.

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 +
(0O)D + m as described in this manual.

VT (vertical tabulation) CHRS$ (11);

When this code is input, all the data stored in the print buffer is
printed out and then rapid line feed is performed to the
predetermined vertical TAB position set by ESC B orESC b.

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

. Paper formatting codes.
. 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 spacing
to be set at n/216 inch.

With n =1 and n =, paper feeding accuracy is not guaranteed. 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]

100 PROGRAM "ESC_3_n"

110 ! Define Control Codes

120 LET SO%$=CHR%(14):LET ESC%=CHR%$(27):LET HT$=CHR$(%):LET LF$=CHR%(10)
130 LPRINT S0%;"ESC 3 n"

140 FOR I=10 TO 40 STEP 10

150 LPRINT ESC®;"3";CHR$(I);

160 LPRINT HT%$;"Line spacing "5I1;"/216 inch_______"

170 NEXT 1I

180 LPRINT ESC%;"2";LF$

1920 END

[PRINT]
ESC =2 N
}
1

EIRE SRAEIRY 48 /26 inEp =:z:
Line spacing 40 /216 inch -----

b. ESC A + (n)D (setting amount of line spacing) CHRS$ (27); “A”,
CHRS$ (n); This code specified the amount of the 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 positions of the print head is
1/72 inch, any line spacing in increments proportional to the distance
between the dot positions 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
spacing is set at 1/6 inch.

(2) The ESCA + (n)D code may be input at any psoition 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 sent.

[PROGRAM EX]

100 PROGRAM “ESC_A_n"

110 ! Define Control Codes

120 LET SO%=CHR%(14):LET ESC®=CHR$(27):LET HT$=CHR® (%) :LET LF$=CHR%(10)
130 LFRINT S0%;"ESC A n*"

140 FOR I=1 TO 8 STEP 2

150 LPRINT ESC%; "A";CHRS(I);

160 LPRINT HT#;"Line spacing “§13"/72 inch_______"

170 NEXT I

180 LPRINT ESCs;"2";LF%

190 END



[PRINT]
ESC A n

Ei RE EEQE i ﬁg g f?g iﬁEE ZIZzZ
iné spacin / 1nEh ==r===
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 at 24/
72 = 1/3 inch (24 = (00011000)2), actual output to 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 different, for which refer to the specifications of
your host computer.
c. ESC 1 (7/72 inch line spacing) CHR$(27); “17;
Input of the ESC 1 code causes the subsequent line spacing to be set
at 7/72 inch.

[PROGRAM EX|]

100 PROGRAM “ESC_1"

110 ! Define Control Codes

120 LET SO0%$=CHR%(14):LET ESC#$=CHR$(27):LET HT#=CHR$(%):LET LF#=CHR$(10)
130 LPRINT SO%;"ESC 1 "

140 FOR I=1 TO 4

150 LPRINT ESC%;"1";CHR$(I)}

160 LPRINT HT$j"Line spacing 7/72 inch .

170 NEXT I

180 LPRINT ESC%; "2"jLF$

190 END

[PRINT]

ESC 1
ine spacin /2 inch -----
1the spaclin / ihch -=----
1he spacin / ihch -----
1he spaciln / ithch —-----

d. ESC 0 (1/8 inch line spacing) CHR$(27); “0”;
Input of the ESC 0O code causes the subsequent line spacing to be set
at 1/8 inch.

[PROGRAM EX|]

100 PROGRAM "E3C_0"

110 ! Define Control Codes

120 LET SO$=CHR%$(14):LET ESC$=CHR®(27):LET HT®=CHR$(%):LET LF®#=CHR$(10)
130 LPRINT SO0s%;"ESC 0 *

140 FOR I=1 TO 4

150 LPRINT ESCs%;"0"jCHR®(I)}

160 LPRINT HT#%;"Line spacing /8 inch .

170 NERT I

180 LPRINT ES3C$;"2"jLF$

190 ENL




[PRINT]

EsSsC O
Line spacing 1/8 inch -----
Line spacing 1/8 i
Line spacing 1/8 inch -----
Line spacing 1/8 inch -----

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

f. ESC J + (n)D (Paper Feed Execution Command) (1 < n < 255)
CHRS$(27); “J”; CHRS$(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 0. no paper feeding will be executed. In any case,
the set value of n will not return in the memory.

[PROGRAM EX|]

100 FROGRAM "ESC_J_n"

110 ! Define Control Codes

120 LET SO%=CHR%(14):(LET ESC®=CHR$(27)!LET LF$=CHR$ (10}
130 LPRINT S0%;"ESC J n"

140 FOR I=10 TO 40 STEF 10

150 LPRINT I;"/216 inch "y

160 LPRINT ESC%;"J";CHR$ (I}
170 NEXT I

120 LPRINT ESC$;"2"iLFs$

190 END

[PRINT]

EsSC J »
10 /216 inch ----- 20 /216 inch -----

g. ESC j
CHR$(27); “j”; CHRS$(n);

When this code is input, n/216 inch line spacing is executed in the
reverse direction 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.

h. ESC Q + (n)D (right margin setting) CHR$ (27); “Q”; CHR$ (n);
The print column width can be specified by inputting ESC Q + (n)D
code, ‘"’ represents 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 ]

100 FROGRAM "ESC_G_n"

110 ! Define Control Codes

120 LET SO$=CHR$(14):LET ESC$=CHR$ (27):LET HT$=CHR$ (%) :LET LF$=CHR$(10)
130 LPRINT SO%;"ESC & n"

140 LPRINT HT$;"The right margin is at 70 characters”
150 LPRINT ESC#;"Q@";CHR$(70);

160 FOR I=32 TO 126

170 LPRINT CHR$(I);

180 NEXT I

185 LPRINT LF%$;LF$

190 LFRINT E3C%;"Q";CHR$(20)

200 END

[PRINT]

ESC [y (s}
The right margin is at 70 characters
PUES%T () X+, -, /0123456789 ; (=>?@ABCDEFGHIJKLMNOPQRSTUVWXYZIN]"_'abcde

cran

fghijklmnopgrstuvwxyz{!}

i. ESC | + (n)D (left margin setting) CHRS$(27); “I”; CHRS$(n);
The difference between the functions of ESC Q and ESC | is that
ESC Q sets the column end end ESC | sets the column head.
This code cancels HT, previously set.

See Appendix B in relation to the value of n.

[PROGRAM EX/]

100 PROGRAM "ESC_1_n"

110 ! Define Control Codes

120 LET SO%=CHR%(14):LET ESC®%=CHR%(27) !LET HT$=CHR$ (%) :LET LF#%=CHR%(10)
130 LPRINT SO0%;"ESC 1 n"

140 LPRINT HT%;"The left margin is at 10 characters"
150 LPRINT ESC#;"1";CHR$(10);

160 FOR I=32 TO 126

170 LPRINT CHR%(I);

180 NEXT I

185 LPRINT LF$;LF%

190 LPRINT ESC%;5;"1"3CHR$(10)

200 END

[PRINT]

ESC 1 (2]
The left margin is at 10 characters
U EE%& () ¥4+, -. /0123456787 §<=>?@ABCDEFGHIJKLMNOPEGRSTUVWAYZI\] "_"abcde

1~

fghijklmnopgrstuvwxyz {1}

j. ESC C + (n)D (form length setting) CHR$(27); “C”; CHR$(n);
The "ESC C + (n)D” code specifies the form length which is
determined by the number of line (n: 1 < n < 127) where the value
of “n” is a positive number and must not exceed 127 lines. In other
words, the maximum form length is 127 lines.
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 + (@)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 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 0, this setting is ignored
and the value of m set immediately before it becomes valid.

[PROGRAM EX.]

100 PROGRAM "ESC_C_n"

110 ! Define Control Codes

120 LET SO%$=CHR#%(14):LET ESC$=CHR$(27):LET HT$=CHR$(9):LET LF$=CHR$(10)
130 LET FF$=CHR%(12)

140 LPRINT S0%;"ESC C n"

150 LPRINT HT$;"The form length is set to 4 lines."

160 LPRINT ESC%;"C";CHR®(4);FF$;

170 LPRINT "Next top of form."

180 LPRINT ESC%;"C";CHR$(46) jLF$

190 END

[PRINT]

EsSC C m
The form length is set to 4 lines.

Next top of form.

[PROGRAM EX.]

100 PROGRAM "ESC_C_O_n"

110 ! Define Control Codes

120 LET SO%=CHR%(14) :LET ESC%$=CHR$(27):LET HT$=CHR$(%?):LET LF$=CHR%(10)
130 LET FF$=CHR%(12)

140 LPRINT SO$;"ESC C O n"

150 LPRINT HT$;"The form length is set to 1| inch."

160 LPRINT ESC%;"C"jCHR®%(0);CHR® (1) ;FF$;

170 LPRINT "Next top of form."

180 LPRINT ESC%;"C";CHR$(4&) jLF$

190 END

[PRINT]

ESsSC C O (5]
The form length is set to 1 inch.

Next top of form.

k. ESC N + (n)D (setting skip-over perforation) CHR$(27); “N”;
CHRS$(n);

20



The ESC N + (n)D code is used to set the skip-over pertoration
function, which specifies the number of lines “n” to be skipped at the
bottom of a page 1 < n < 127 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
perforation is executed up to the first line of the next page after one
line printing. If the value of n is set as #, 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 of the ESC C +
(n)D or set is cancelled. In this case, therefore, the ESC N +(n)D
code must be input again 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]

100 PROGRAM "ESC_N_n_ESC_0O"

110 ! Define Control Codes

120 LET SO%$=CHR%$(14):LET ESC$=CHR$(27) :LET HT$=CHR$(%):LET LF%=CHR%(10)
140 LPRINT S0%; "ESC O

145 LPRINT ESC%;"C"jCHR$(S)

146 LPRINT ESC#%; "N";CHR%(2)

147 FOR I=1 TO S

150 LPRINT HT%$;"2 lines skip over perforation."
151 NEXT I

180 LPRINT ESC%;"C";CHR$(66);

185 LPRINT ESC%;"0";LF$

190 END

[PRINT]
ESC O
2 lines skip over perforation.

lines skip over perforation.
lines skip over perforation.
lines skip over perforation.

N NN

2 lines skip over perforation.

L. ESC O
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$(n1); ...; CHR$
(ny); CHRS$(®@); (1 < n<255)(1 <k=<16)
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 absolute 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.
Vertical TAB setting should be terminated by inputting a NUL code.



Note: If TAB positions are not set in an orderly manner, the TAB

execution is terminated. TAB positions set by ESC B are the same
as those set by ESC b @.

[PROGRAM EX|]

100
110
120
130
140
150
160
170
182
190
200
210
220
230
240
250

PROGRAM "ESC_B_ni___MNk_NUL"
! Define Control Codes
LET 50%=CHR$(14):LET ESC%=CHR$(27):LET HT$=CHR$ (?):LET LF$=CHR%(10)
LET VT$=CHR$(11):LET DC4%=CHR$ (20)
LPRINT S0%;"ESC B ni______ nK  NUL"j
LPRINT DC4%jLF%;HT$; "with step of 8 lines."
LPRINT ESCs;"B"j
FOR I=1 TO 8
LPRINT CHR$(I1%8);
MEXT 1
LPRINT CHR%(0);
FOR I=1 TO 2
LPRINT VT®;HTS; " ____ Vtab."
NEXT 1
LPRINT LF$;LF$
EMD

[PRINT]

EsSsC B nt . .. . 1 ML

n.

ESC b (VFU position setting)

CHR$(27); “b”; CHR$(n); CHRSS$(m)); ..., CHR$(mx); CHR$(D);
@<n=<7)(1 <k<16)(1 <m < 255)

This code sets the VFU (vertical format unit) position for chanel 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” - (0 to 7), and for each
channel, up to 16 positicns — refer as “m” — can be within the page
length.

The channel is set to § at power ON.

Note: TAB positions in channel § can be set by ESC B.

O.

ESC/ + (n)D (VFU channel selection) CHR$(27); “/”; CHRS$(n); @ <
n<7:
Input of this code causes the printer to execute subsequent vertical

22



TABs in accordance with the format specified by the channel n of
VFU.

Under VFU control, a page can be devided into channels within which
vertical TABs can be independently set. For example, can be set for
vertical TABs at the 3rd, 5th and 15th lines and channel 2 for the 6th,
10th and 30th lines.

. HT (horizontal tabulation) CHR$(9);

The MT code carries out the horizontal tabulation to a predetermined
position set by “ESC D” (up to 32 postions). In the absence of any
predetermined HT position, 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 D code.

Since the TAB set position is stored as an absolute position, this
position will not change even if you change the print mode. Horizontal
TAB will be cancelled upon input in ESC |.

.ESC D +n1 +n2 +.. + nk + NUL (horizontal TAB setting) (1 < (n)

D <142, k < 32) CHR$(27); “D”; CHRS$(n1); CHR$(ny); CHR$(0);
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 stops are
ignored. The tab stop positions 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.]

100
110
120
130
140
150
160
170
180
190

PROGRAM "ESC_D_ni___MNk_nuL"
! Define Control Codes
LET SO$=CHR%$(14):LET ESC$=CHR$(27):LET HT$=CHR$ (%) :LET LF$=CHR$(10)
LPRINT SO$;"ESC D ni______ nK  NUL"
LPRINT HT%;"with step of 10 characters."
LPRINT ESC%;"D";
FOR I=1 TO 8
LPRINT CHR$(I¥10);
NEXT I
LPRINT CHR$(0);

200 FOR I=1 TO 3

210 LPRINT HT#$; " Htab";
220 NEXT 1

230 LPRINT LF$;LF$

240 END

[PRINT]

ESC D ni1
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. E)SC i +(n)D (incremental print) CHR$(27); “i”; CHR$(n); (n =0 or
1

ESC i + (1)D code causes the printer to print each character every
time it is input — incremental mode.

ESC i + (9)D 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 bidirectional
printing.

. Character designation codes

. SO (Shift Out) (enlarged characters) CHR$(14);

When the SO code is input, all data that follow 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 “DC 4” ESC ! or ESC W
code and can be input at any column position on a line. Therefore,
normal size and enlarged characters can be mixed on the same line,

Note: With normal size 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 (i.e, "Print Buffer Full" position).

1 (ESCﬂW Hn)D (enlarged mode setting ) CHR$(27); “W”; CHR$(n);
n=0or1)

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 + (@)D (but cannot be
cancelled by “DC 4” code or “LP” code).

The ESC W + (@)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.

. DC 4 (enlarged mode cancel) CHR$(29);

The DC 4 code cancels the SO mode (enlarged character printing
function.)

. S| (Shift In) (condensed characters) CHR$(15);

When the Sl code is input, all data stored in the buffer is printed and
the following data will be printed out in condensed characters. This
code is cancelled by the input of "DC 2" or ESC | code. The Sl code
can be input at any column position on a line. When printing
condensed characters, the data capacity 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 Sl code,
condensed enlarged characters (double width of condensed
characters) can be printed.

. DC 2 (condensed mode cancel) CHR$(18);

The DC 2 code cancels the condensed mode set by the S| code.
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[PROGRAM EX|]

100
110
120
130
140
150
160
170
180
190
200

PROGRAM "ESC_SI_j_SI1_5_DC2_"
! Define Control Codes
LET S0%=CHR%(14):LET ESC$=CHR%(27) :LET HT$=CHR%(%):LET LF$=CHR$(10)
LET DC2%=CHR$(18):!LET SI®=CHR$(135)
LPRINT SO0%; "EsC SI 3 SI 5§ DC2 "
LPRINT HTs; "NORMAL: ";SI%;
FOR I=1 TO 3
LPRINT "REDUCTION "j
NEXT 1
LPRINT DC2%; "NORMAL.";LF$
END

[PRINT]

ESC ST 5 E=1 § H DC=2

25

NORMAL : REDUCTION REDUCTION REDUCTION NORMAL .

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 followng this code will be printed in
emphasized characters. Emphasized 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.

. ESC F (emphasized mode cancel) CHR$(27); “F”;

The ESC F code cancels the emphasized character printing mode.

. 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 coce will be
printed in double print character mode. In this mode, the printer will
complete one line of printing by two passes of the print head while
advancing the paper by about 1/215 inch between the first pass and
second pass. For this reason, the printer performs paper feeding
adjustment to maintain the absolute length and number of line: of a
page.

ESC H (double print mode cancel) CHR$(27); “H”;

The ESC H code cancels the double print character mode.

ESC M (“ELITE" sized mode setting) CHR$(27); “M”;

Input of ESC M code causes the data following this code to be
printed in "ELITE" size (12 characters per inch). Emphasized on
condensed mode setting is ignored in this "ELITE” mode.

. ESC P ("PICA" sized mode setting) CHRS$(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.

.ESC S + (@)D and ESC S + (1)D (superscript and subscript setting)

CHRS$(27); “S”, CHRS$ (@); and CHR$(27); “S”; CHR$(1);
When the ESC S + (d)D 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 superscript character mode. In this mode, a character
measuring 2.22 (W) x 1.4 (HO 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 print buffer will be printed out and the data following this code will
be printed in subscript character mode. In this mode, a character will
be printed at the lower half of a line.

In both the subscript and subscript character modes, the printer 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 completion of the second pass.

.ESC T (superscript/subscript mode cancel). CHR$(27); “T”;

The ESC T code cancels the superscript/subscript character mode,
but leaves the double print mode. To reset the double print mode, the
ESC H code must be input.

. ESC ! + (n)D (print mode selection) CHR$(27); “I”; CHRS$(n);

This code specifies the print mode.

Each print mode is determined by the value of n as follows.

n= ¢ -"PICA" mode n = 32 - enlarged mode

n= 1-"ELITE" mode n = 33 - "ELITE"/enlarged mode

n = 4 - condensed mode n = 36 — cond./enlarged mode

n = 8 - emphasized mode n = 40 - empha./enlarged mode

n = 16 — double strike mode n = 48 - double str./enlarged
mode

n =17 - "ELITE"/double strike moden = 49 — "ELITE"/double str./
enlarged

n = 20 - condensed/double strike n = 52 - cond./double str./

mode enlarged

n = 24 — emphasized/double strike n = 56 — empha./double str./

mode enlarged

This code takes precedence over other commands which set the print
mode.
The precedence of print mode is as shown below.

emphasized > condensed > normal

superscript/subscript > double strike
. ESC p + (n)D (proportional spacing mode) CHR$(27); “p”; CHR$
(n); (n@ @or1)
This code is used to select proportional spacing print.
n = 1 .. proportional spacing select
n =@ .. normal spacing
In proportional spacing mode, BS and DEL are not accepted. Also,
printing is always performed in emphasized mode.
. ESC - (minus) + (n)D (underline print mode set/reset) n =0 or 1)
CHRS$ (27); “="; CHR$ (n);
Input of the ESC — (minus) + (1)D code places the Printer in the
underline print mode. All the data following this code will be printed
with an underline. The ESC — (minus) + (@)D code cancels the
underline print mode.
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[PROGRAM EX.]

100 PROGRAM "ESC_-_n"

110 ! Define Control Codes

120 LET SO%=CHR${_.4):LET ESC%$=CHR$(27):LET HT$=CHR%$(%):LET LF$=CHR$(10)
130 LET DC2%$=CHR$(18):LET SI$=CHR%(15)

140 LPRINT SO0%;“ESC - n"

160 LPRINT HT%; "MNormal "FESCE;"-"jCHR$(1); "Underlined printing ";
170 LPRINT ESC$;i"-"jCHR$(0);" Normal.";LF$;LF$

180 END

ESC — (o]

d.

27

Normal Underlined printing Normal.

ESC R + (n) (selection of character generation sets) (@ < n < 23)
CHRS$ (27); “R”; CHRS$ (n);

When the ESC R (n) code is input, the all data following this code are
printed out in the characters of the selected character set specified by
n. This specified character set will be valid until selection is changed
by the other ESC R (n) code.

o1

n" represents the one of the internal character sets as follows.

(n)D value C.G. Set

10 ASCII (Normal) + Graphic
11 French + Graphic
12 German + Graphic
13 British + Graphic
14 Danish + Graphic
15 Swedish + Graphic
16 Italian + Graphic
17 Spanish + Graphic
18 Alpha-numeric (JIS) + Graphic
19 ASCII in italic font + Graphic
20 ASCII in italic and normal font
21 ASCII + Greek

23 JIS fonts + Greek

For the specific code tables, refer to Appendix A.

. ESC + (n)D +D + (a)D + (p2)D + (p3)D + (ps) D

(download character definition)

CHRS$ (27); “&"; CHR$ (n); CHR$ (m); CHR$ (a); CHR$ (p+);
CHRS$ (p-); CHR$ (x);... CHRS (pt);

This code defines a download character into ASCII codes (n)D to
(m)D of the download C.S. in dot format patterns of 8 bits/byte in
decimal values from left to right as P1 Pz, P, ...Ps/character matrix.
(N)D & (M)D can be selected as 383 < n<m<254bu126<n<
m < 127 will be ignored. If download character is defined into ASCII
n code only, n =m.

(2)D should be @ or 1 as follows.

a=4g0... No attribute information, the all P: thru Ps can be used for



forming the character.

a=1... Ps should be defined as the attribute information byte,
therefore the character font should be formed in the area of
P: thru P
On this case Ps (attribute information byte) should be
specified in the following manner.

9th dot wire is used — O

-
MSB *(1)— Decender data 9th dot wire is not used — 1
% J — Starting print position
+ Proportional data
ol — Ending print position
LSB|1]

In the above figure, the high-order 3 bits of 7-bit proportional data
represent the starting print position and the remaining 4 bits indicate
the ending position. In this example, Ps (attribute info. byte) is (139)D.
For defining the down load character, the SW-1 on the function
selector switch board should be ON.

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

RRERPRRBRP

L1T1

LIITi{T]]o

2

—

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

s. ESC % + (1)D (download C.S. selection) CHRS$ (27); “%”;
CHRS$ (1);
The selector switch SW-1 on the P.C. board should be ON.
This selects the download charactor set which has been previously
defined in RAM.
Selection of the any internal C.S. by the ESC R + (n)D code cancels
this code.

t. ESC: + (n)D + (1)D (copy the internal C.S. to download C.S CHR$
(27); “”; CHRS$ (n); CHRS (1);
(n)D value should represents the internal C.S. set which should be
copied to download C.S. refering to the (n) value on the ESC R (n)D
code.
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The internal C.S. with italic font can not be copied to download C.S,,
the code will be ignored if specified.

. ESC ? O (Select Shift Out area of C.S. at 7 bit code)

CH R$ (27); “?77; “O”;

This code defines the character selection be made from the Shift Out
are of C.S. at designates the character (193)D for definition under 7 bit
code.

. ESC ? | (Cancel ESC ? O code) CHRS$ (27); “?”; “I”;

This code cancels ESC ? O code.
ESC SO Sames as SO.
ESC Sl Same as Sl.

. Other codes
. Esc @ (printer initialization) CHR$ (27); “@”;

Input of the ESC @ code causes the Printer to be intialized.

. 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.

. ESC 9 (selection of paper end detector) CHR$ (27); “97;

This code cancels the ESC 8 condition, and reinstates the PE signal.
Therefore, the printer cannot receive data when there is no paper.

. BEL (Bell) CHRS$ (7);

When the BEL code is input, the buzzer sounds for about 0.3 second.
Optional use of this code is recommended to arouse the attention of
the operator.

. BS (Backspace) CHR$ (8);

When the BS code is input, the data stored in the buffer is printed
and the buffer pointed 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.

CAN (cancel) CHR$ (24);

When this code is imput, the all data previously stored in the print
buffer on the same line is cancelled.

. DEL (Delete) CHR$ (127);

Input of the DEL code causes the last byte stored in the print buffer to
be cleared.

. NUL (Null) CHRS$ (0);

The NUL code is regarded as the termination for tabulation setting

sequence inidirectional print mode and underline mode. The lack of

the NUL code would cause incorrect data printout.

ESC < (printing from left to right for one line) CHR$ (27); “<";

When this code is input, the print head returns to its left position and

data is printer unidirectionally from left to right for one line.

SSC U + (n)D (unidirectional print) CHR$ (27); “U”; CHRS$ (n); n =
or1

When the ESC U « (1)D code is input, printing of all the data followng

this code will be performed unidirectionally with the print head



moving from the left to the right.

The ESC U + (@)D 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.

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 from Deselect-state
(Off-line) which had defined by DC 3 code.

I. DCS3 (deselection of the printer) CHR$ (19);

The DC 3 code places the printer in the deselected-state (Off-line)
The relationship between the ON-LINE button. SLCT IN signal, DC1/
DCS3 code and interface signals are shown in the table below.

relations among ON-LINE, SLCT IN, DC1/DC3 and Interface Signal

ON-LINE | SLCT IN — e DATA
Switch Signal DC1/DC3 | ERROR BUSY ACKNLG ENTRY

OFF-LINE |HIGH/LOW|DC1/DC3 | LOW HIGH  |Not generated | Unable

Enable
DC1 HIGH |LOW/HIGH| Generated (Normal
HIGH o)

Enable
ON-LINE DC3 HIGH [LOW/HIGH| Generated (See
Note 2.)

Enable
LOW DC1/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 DC 3 is input and the printer enters the deselected
state, it will remain in that state until DC 1 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 above mentioned control codes are normally used in the text
mode.
The control code associate with the Bit Image Mode are ESC K, ESC L
and ESC , described here under.
a. ESC K +(n1)D + (n1)D (normal density bit image — 8)
CHRS$ (27); “K”; CHRS$ (n1); CHRS (n2);
To convert the printer's operation mode from Text to Normal-density Bit
Image, the “ESC K+ n 1 + 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)D or (155)D] and K [(75)D] codes and data
n1 and n2 are input, the Printer recognizes the data following the
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“ESC K” as the bit image data. n1 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 nl and n2, respectively as follows.

T 17T T T T 1 T 17T T 1T T 1
MSB LSB| [MSB LSB

215 214 213 212 211 210 29 2l 27 26 25 2( 2! 22 2! 20

As shown above. n1 is set decimally as low-order bytes and n2 as
high-order byte.

Text (20 characters) ESC|K n =640 Bit-image data Next data

20 characters in text mode correspond to 160 bit-image positions (20 x8 =
160). So the remaining printable positions in Bit-image mode are 480 (640 -
160 =480). 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 2. n'1
Data A ESC|{K |n1|n2 Data B DataC [ESC|K |n'1[n2 Data D
_ Textdata  Bit-image data | Text data Bit-image data
i 640 bit-image positions o
Printing
Text data A Bit-image data B Text data C Bit-image data D

(Ex. 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.
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[PROGRAM EX.]

100 PROGRAM "Graphics_test_1"

110 LPRINT "Graphics mode (ESC +K)*

120 LPRINT CHR$(27);"A";

130 LPRINT CHR#$(8);

140 FOR K=1 TO 5

150 LPRINT CHR#(27){"K";CHR$ (120);CHR$ (0)
160 FOR KO=1 TO 15

170 FOR Ki=0 TO 7
180 LPRINT CHR$(2°K1);
190 NEXT K1

200 NEXT KO

210 LPRINT

220 NEXT K

230 LPRINT CHR$(27);"2";
240 END

[PRINT]

Graphics mode (ESC +K)

i

S

b. ESC L + (n)D + (n)D (dual density bit image mode — 8§ pins)

CHR$ (27); “L”; CHR$ (n); CHR$ (n)D;

When the [(27)D or (155)D] 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 Image. The transfer sequence of bit Image data is the same as
with the ESC K (normal density bitimage 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 1280 dot
position per line, thus permitting denser graphic data.

[PROGRAM EX.]

100 PROGRAM "Graphics_test_2"

110 LPRINT “Graphics mode (ESC +L)*

120 LPRINT CHR$(27);"A%;

130 LPRINT CHR$(8);

140 FOR L=1 TO 5

150 LPRINT CHR$(27)3$"L";CHR$(120) ;CHR$(0) ;
160 FOR LO=1 TO 15

170 FOR L1=0 TO 7
180 LPRINT CHR$(2°L1);
1%0 NEXT L1

200 NEXT LO

210 LPRINT

220 NEXT L

230 LPRINT CHR$(27);%2*;
240 END

[PRINT]

Graphics mode (ESC +L}

il

32

|



c. Relationship between data and dot wires
Fig. 13 shows the relationship between the Bit Image data and the needles
in the print head. You can control 8 of the wires in the print head.

MSB Ls8
Dot |B7[BGLBS[84133182]B|]501 Input data

NOTE:

< In the Bit Image mode,
the 9th dot plate cannot
be used.

Fig. 13 Relationship between Data and Dot Tips

If abit 1,the print head fires. Ifabitis 0, the print head does not fire. For
example, assume that data is given as follows:

B7=0 B7=0
B8=0 L B6=1
| | BS=1 B5=0
B4=0 M | B4=1
B83=0 B3=0
B2=0 B2=0
| | Bi=1 B1=0
80=0 B0=0
(34)0 (80)D

Where a box with “ B"” denotes the bit as 1 and a blank box denotes the bit
0.
According to Appendix A Code Table, you can define (00100010)2 as
(34)D and (01010000)2 and (80)D.
Asvyou can see the first4 bits are defined from column and the second 4 bits
are defined from row. Namely, (0101)2 + (5)D and (0000)2 + (0O)D.

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

300 mod 256

(44)D

<2C>H

INT (Number of data/256)

INT (300/256)

(1)D

<01>H

3
N
e [ o 1
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Your can also use Appendix B Code Table, to find the corresponding
hexadecimal numbers to the decimal numbers. The schematic of data
transfer sequence in the Bit Image mode is shown in Fig. 14.

“K” code

CHRS (75)
ESC Code Amount of data n, Amount of data n,
CHRS (27) n, = Data MOD 2568|__| n, = INT (Data/256)
or CHR$ CHRS$ (n,) CHRS (n,)

(185)
“L" code
CHRS (76)

“— Bit Image Data

Fig. 14 Data Transfer Sequence in Bit Image Mode

1st bit image data

Head Guide 2nd bit image data
8th bit image data

T
wn
w

| l

| A

—|LsB

] 103)0 (159D (3)D
dot Wires 1590 (103)D (1)D

\
N\
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
needle at the uppermost position.
f. ESC + (m) in bit 1mage mode)
CHRS$ (27); " CHR$ nw ; CHRS (ny);
This code sets 9- pm bit image mode.
m value should be defined as follows.
m =0 — normal dot density, 640 dots/line
m =1 — normal dot density, 1280 dots/line
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Refer to paragraph d. for how to obtain n1 and n2 values — same as
for ESC K. 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 position.

Uppermost pin
of print head

® Dot

First byte
Second byte
XXXXXXX®
XXXXXXXO

o) JoX JoX Jo)
[ JoX JoI JoX )

\

N

In the figure, data will be sent in the following order.

CHRS$ (170); CHR$ (128); CHR$ (85); CHRS (0);

Differing from other bitimage print codes, the number of dot positions to be
printed becomes half of the total number of data bytes sent after nl n2.

SECTION E
INTERFACES

Parallel Interface of (P) Printer

See Appendix F, in relation to connector pin assignment (Table F-1) and
jumpers for functions (SELECT IN and AUTO FEED XT signal) (Table F-2) on
the parallel interface board.
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APPENDIX A

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

*#E##E% Settings of Slide Switch for Character SET #¥#%#

Command Slide Switch Country CHARACTER SET
ESC R n[SW8B |SWY |SW10|SWil|SwW12
n= {0 [ o ] 0o [] U.S.A. A-N +Graphics
n= 11 =] o [] ] e France A-N +Graphics
n= 12 [ [ ] o [ Germany | A-N +Graphics
n= 13 ] [ ] ] [ Engrand| A-N +Graphics
n= 14 [ =] o 2] [ Denmark | A-N +Graphics
n= {3 ] =] ] 2] [ Sweden A-N +Graphics
n= 16 [ [ [ [ [] Itary A-N +Graphics
n= 17 o [ [ [ o Spain A-N +Graphics
n= 18 o [:) ) [ -] Japan A-N +Graphics
n= 19 o =] ® ] ] U.S.A. A-N(Italic) +Graphics
n= 20 ] (] o [ ] U.S.A. A-N(Normal +Italic)
n= 21 =] [ o [ 0 U.S.A. A-N +Greece
n= 23 2] o =] [] =] Japan .| A-N +Greece
( Comment: O =ON Slide Switch, ® =0FF Slide Switch )

n= 10 : ASCII1 +Graphic

" T T H T ¢ ] 5] 6] 71 ¢ L B L T [E | F
i _WW'WUJWWW VTV oI 1608 TRT | 1o TToTT [ TTe [ T0oTTTe— T

'NUC SP (0 [@ T [p | — 1L = X |- |I*

of 1) 2] ] | | w]uz| 1] |71 1] 2] we| 2| 24

DCI[? T A g |a BC1 - F (% [ L]

1] n| =n ) n] ]| ] ws] ]| | ]| m|

DCZ[ ™ Z |B |R _[B _[r T2 ENNENEND

2] 10 M| sef | w2 ]| ue]| 13| 1ae] we2]| imf 1] ae]| 2| 2

T DCI|® _[3_[C [S [c BT3 T |® |- .

3] 9] 8| sif @] | w|us] | w] | ] | | @] W

DCA[® [4 (D [T [d |t DCa|m 4 — |

4] 2] %] s2| e8| s f toe] me]| 132] 1eef 4] 10| i) u2| | 2

X (S [E [0 (e m - [N _|¥ |1 -

S| a) 3] s3] e esforer ] uz | u33] uee| wes] aer| 1] us| 29| s

1] E (8 [F [V [F [V m |1 |V 1

6 2] w| s ] e | 1e2| ne| 12 150] 16| 102 198 ne| 20| 244

BET Y 7 |86 [¥ [9 [w |BEL I LA L T [ ]
o] owl 3| on| @] ouy| 138 5| wf 1] 19| as| 2| 27 |

T [W[BS [CAN[ H_[X _[h X TAN]T ® (1 T [®
[] w| % o8] 104 120 ] 13] 152] 18| 104 20| 6] 22| 248

HT ) LENESRASNE! AT ENLANE] [(IE]

[ ] 9] n] ef e 1] 1saf 1] tes| | ur| 2| 29

¥ TF ¥ [ T 2 [; T |LF T T ¢ [€ [P |®
10] 20| e s | w1 ]| 2] 13| 134] 1) 104 22] us| M| ™

LI LU ESC[+ 7 R [T 13 T UT [ESC[T T [® [ [= [~
1| 2| e sl ] n]ow| ] 1] 58] | w] 23| uy| ns| 7

4 S T [T v [T T [FF T . | ® . T
12 28] M| ]| 7| w2 1e] 12| 10 1] 172] 18| 2 % | ™

T [TRN TR = (= [ [T [» TR CHRL] * (¥
13 Sl 0l n] nlw| ] ) i) in] ] ws| | w | m

T (TIN50 B > N x n L 50 L V4 - ]
W %] ] 2] m| w| ne ] a2 | 142] s8] | 10| 2| 2| 28| ™
¥ ([ ST 7 U (- |o |DELC[SY ESN Ed 3 | BEL|
15) u] o] @] »| w] ]| | | 1sp | w| m| | 23
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n= 11 : FRENCH +Graphic

e T T T 3 T H TT 7T ¥ LR T ¢[0[¢
'Il'ﬁl [T | LIRS [T | [TOIT [TI0% [T081 1118
T [WR | ROC TSP T [P p__|NOC — 1T = X1
of | s2| | | oo 96| 12| 1] 144 18] 1] 2| w| ™
i | TCI| T T [A [¥ |2 |«a DI~ [+ E |4 =
| o] m| e} es| s w | w3 12 ws] tet] 1] 13| 2w 28
7] CZ[™ [Z |B |[R _|[b_[r D2 = E 3 =
2| e M| se| es| e | nef 1 1] ne2f 178] 1| 20| 2
T T TCI[(W (3 [T [5 _|c_[s DC3|m | F_ |3 —
sl el s ost| e e w| ous| | 7] 1] ) S| ai} @
BB DCA[ ¥ |4 D [T d t DCa [ m 4 (& |-
[ %l s2| e8| ea| too| 1] 132] 48] 14] 180| %] 2] 2
% (S E |U e u m [— [h_[¥ I
sl al | s3] e es| e |t | a3 uee] nes| 1] 197 23| @
[ 1L ¥ (8 [F [V [¥ [v T [N\ I =
[} £ 70| e 10| ts| 13¢] 156 1e6] 1s2] 1| 4| 70| M
T [oIT T 7 |6 _|¥ w | BEL T [P | [ [ ]
| n n| o] uy | as] asi) 1] ey il us| | W
T [TWW[BS |CAN[ ( 8 | | X ) X TAN[T T |® (1T T (@
' 72| es] 104 120] 13] 152] e8] 184 20| 26| 22| 28
AT ] LA B O 4 1 AT S |® [+ R E3
of &| wa] s | e owes [Tz 13) 153] te9| 1es| W 27| 2| M9
F ¥ . J Y4 z LF | L ¢ € [] o
10| 2| a2 e} re| ve|Tree| 12| 138] 14] 10 1| 2| u8| M| 2
LI LA E + [ K ¥ k [3 UT [E | ] El L) > - o
n| 2| e | | e ] | 1m] 1ss] | 7] 23| 9] 2
T . T IC_[% T S |FF T ONMEMD
1 | o] 26| 2| ros] 12e | 1e0] 156] 2| 1s8]| 04| 20] 2%
T [T R = 1= |H_|% |m |®& |CR | ] CHRL] )
1| 2] | o) m| w]oree] 1z | ta] 157 m| 1| 23] | W
T [R50 . > N 5 n [ ] Ul |a | =
| | e 2| | s o] 12| 12 1se] a4} 190]| 24| 2] 2%
¥ [T 5T 717 [0 |- |o (MR} F [7 [N 1o I+
15] u|l @] @ os| | | 1ea) asy| ars| am| 2w m| 2
n= 12 : GERMAN +Graphic
T TT ! T T T T R ¥ T ¥ ¢ ¢E
i
u'ﬁl | 3T | IT0 [ OTTT | 1000 | 1001 | 1010 | 1011 [ 1100 | 1101 [1110
L] [] ¥ P T NULC T [= X |-
of 16] m| e) e| eof | m2| 12| 144] 10| 176 192] 28] 2
[T o1 DCI[T T [A (& [=a DT 3 =
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- DCZ[~ |2 |B [R _[b_[r DC2 ENENME
2l ] M| %] u]| 1] 130] 1] 162 ] 1saf ue| 2
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| 2 o s 12| us | 1] 1se] res] 102 198 u4| 29
T [OIIT} ¥ 7 T |W [9 |[w L (R4 1] ]
1 al » n| ofTes| ue| 1] s 2] 1w 1] us| A
T [T BS [CAN[T [B [H_[X [h [x CAN[T r |® [T |1
8 A 2] | 14 120 1] 152 1e8] 14| | us| 2
L Y T [T . [Y |1 HT ¢ |3 [
9| & a| sp| m| eef res| 2| 137] 53] 1] eS| 2e1] A7) 23
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T [ UT [ESC[+ [ K |& |k [& |VT |ESC|W T |® [+ |=
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W[ FF = < T =3 T o FF [] ° = e
1] = %] m| toe] 126 ] 1ee| 1) 72| 10| 24| 7| 2%
T[T = = [M _|O [m |G [CR [] c (W )
13 | e m| o) ]| s ] 157 1] 1ee] ws| wm | W
T [ " > [N [~ [|n 50 [] (/| =
Wl w| e] e | ] ue] r2e| se2] 6] ] 10| 24| 22| 238
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n= 13 : BRITISH +Graphic
l'll? T T 27 3] 8] S 8] 7 8] v AT ¢ T | E | °F
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APPENDIX A Note 1: These character set should not be copied into the down load RAM area by
command (ESC n1)

After execution by value of n = 9, 19, 20, the character set by previous
definable value of n 1s copied
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<ESC>
CESC>
(ESC)>
CESC>

CESC>

(ESC>

<ESC)>

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

<ESC>

<ESC>
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Dec Hex
0 00
7 07
8 08
9 09

10 O0A
11 OB
12 oC
13 0D
14 OE
15 OF
17 11
18 12
19 13
20 14
24 18
27 1B
14 OE
15 OF
33 21
37 25
38 26
45 2D
47 2F
48 30
49 32
50 32
31 33
56 38
57 39
58 3A
60 3C
63 3F

Symbol

NUL
BEL

BS
HT

LF

vT
CR
SO
SI
DC1
DCc2
DC3
DC4
CAN
ESC

18]
SI

~

OO WN*=O

Control Codes

Function

Follows <ESC>’D’ as terminator for TABS ....ccceeeee
Sounds buzzer for 0.3 second.
Paper out rings for 3 SeCcOondS ...c.ccecceccccarcncncens
Backspaces print head One SpPaCe® ...cccesecssvccscscose
Horizontal Tabulation.
Print head moves to next tab Stop ...cceecccccncnsces
Line Feed. Printer empties its buffer and does
line feed at-current line spacing and Resets
buffer pointer t0 Zero ..ccccceseccscccsccessccscscnaccss.
Vertical Tab. or does single line feed ....c.cccceveee.
Advances paper to next logical Top of Form ........
Cariage Return. Prints buffer contents and
resets buffer character count to zero ....ccceeeeeee
Turns on enlarged mode to end of line
unless cancelled by DCA(20) ....cccccevccosasasanscences
Turns on condensed character wmode.
Does not work with emphasized mode.
Stays on until cancelled by DC2(18) ..ccccecencccresecs
Sets the printter to SELECT ....cccococensccsccnssncann:
Turns off condensed characters and
empties DUffer ....ccccccenccccscscesccncacsccnsanesnconssas
Sets the printer DESELECT ....cccossesccacescrscsssancne
Turns off enlarged mode(SO only) ..c.cceveercecnccnsace
Cancels all characters in printer buffer .......cc....
ASCII code for ESCAPE. Prepares printer to
receive control cOdeS ....ccccececenccanscessssccccancnacs
Same as SO0(14) .....coccoecsecccssccasncsscncsncncasascsanse
Same a8 SI(13) ...eccnessnncassescscassancsnsacsnscncrscens
Selects print modes.
Format: <ESC> "' n, 0<=nC=63 c.ccsscsrasasncascrnscccns
Selects download character SET.
Format: <ESC> "%’ (1)D ..ccsccucescancacassesascsscecacancs
Define download characters.
Format: <ESC> &’ nm a pl...p8
33¢=(n,m)<=254, but 126<(=(n,m){=127 will be
ignored. a= (0)D or (1)D ..ceescvccacaccacnsocncsncas
Underline mode.
Format: <ESC> '-' n, n=(1)D sets underline mode.
n=(0)D clears underlin® MOd® ...cccvcscccsncescnnssncece
Selects VFU(Vertical Format Unit)
Format: <ESC)> '/’ n, O{=n<=7 ...cccececccsccccccscscccecs
Sets line spacing to 1/8 inch ....ccecvccccase
Sets line spacing to 7/72 inch ..cceccececssscnscncencee

Sets line spacing to 1/6 inch ..ceccecrecccacansacccacce:

Sets line spacing to n/216 inCHh ccececcacccccnsncacocaes
Ignores PAPER END S@eNSOr ..cccsccssscsccccsssacasasssne:
Enables PAPER END SeNnSOr .c.c.ccccccscsccscsscosssconcnct
Copys the internal character SET to
download character area.
Format: <ESC> '’ n (1)D, 0<=n{=23 .cccecececccccccsca:
One line unidirectional print.
Prints current line only from left to right...........
Selects shift-in or shift-out at 7 bits mode
Format: <ESC> '?’ 'I' Selects shift-in.

<ESC>» '?* '0’ Selects shift-out ......cca.0

Page
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Dec Hex Symbol Function Page
(ESC> &4 40 ] Resets all special modes to power up state ........ 38
(ESC>» 43 41 A Sets line spacing to n/72 inCh ..ccceccecscncaseasccnssse 17
(ESC> 646 42 B Sets vertical tabs and resets current tabs.

Format: <ESC> 'B’ ni...nk NUL
1{=n<=233, 1{=k(=16
Terminate Tabs sequence with zero .....cceceescceese. 23
CESC>» &7 43 Cc Sets form length, and resets Top of Form.
Format: <ESC> 'C’ n, Sets to n linres.
1{=n<=127
Format: <ESC> 'C’ (0)D n, Sets to n inches.
1{=N{=22 .evcecescecascccncosnsssscansscanssansses 21
(ESC> &8 44 D Sets horizontal tabs and resets current tabs.
Format: <ESC> 'D’ ni...nk NUL
1¢{=n<{=142, 1{=k(=32
Tabs may range up to maximum width for
character and printer size. e.g. Maximum Tabs
for normal characters @89 is 80.
Terminate Tabs sequence wWith Zero .....c.ccesseesscess 26

(ESC> 6% 4S5 E Turns on enphasized mode. Can’t mix with

super/subscript, or condensed MmOdeS .....cccacevceee. 29
CESC> 70 46 F Turns off enphasized mOde ......ccecoessncsccsccncassess 29
¢ESC> 71 47 G Turns on double strike mode ......ccccecccconscccsscsaas 29
(ESC> 72 48 H Turns off double strike MOde ...ccccsececccscsansccccss 29
(ESC>» 74 4A J Sets line spacing to n/216 inch for one line

only and when received causes contents of
buffer to print.
Format: <ESCY> 'J" n, 1<{=n<{=255 ...cccvcsrancrnncccanaes: 19
CESC>» 73 4B K Sets bit image(8 bits) mode to 440 dots/line.
Format: <ESC> 'K’ ni n2
0<=n1<=233, 04{=n2<=255
nl and n2 determine line length =n1+n2%256........... 91
(ESC>» 76 4C L Sets bit image(8 bits) mode to 1280 dots/line.
Format: <ESC> 'L’ nl n2
0<=n1<=255, 0<=n2¢{=255
nl and n2 determine line length =nin2%256........... 43
Sets ELITE size printing mode.
96 characters/8 iNCheS ...ccecccossssccscacsscassscasacas 30
Sets skip over perforation to n lines.
Format: <ESC)> 'N* n, 1<=nC{=127 ..cccceccscnceccsnsonce
Resets skip over perforation to O lines ......ccececee
Sets PICA size printing mode.
80 characters/8 iNCheS ...ccseccssccsccncssscascasnssence 30
Sets column width (right margin) to n columns.
Format: <ESC> '@ n
2<{=n{=80 normal , proportional and
’ emphasized character.
4¢=n(=142 condensed character
1<{=n<=40 enlarged character
2¢=n{=71 enlarged-condensed character
3<¢=n{=96 ELITE character
2¢=n{(=48 enlarged-ELITE character ....c...ccee... 21
CESC> 82 52 R Selects intermational character SET.
Format: <ESCY» 'R’ N, O<=NC=23 .ieeeensescasconcsnnnes 33
CESC> 83 33 S Sets superscript or subscript modes .
Format: <ESC> 'S’ n
n=(0)D superscript, n=(1)D subscript ....ceceeseeesn 30

<ESC> 77 4D
<ESC> 78 4E

(ESC> 79 4F
(ESC> 80 350

D YO0 Z2 =

(ESC> 81 31

44




APPENDIX B

CESC>
<ESC>

<ESC>

<ESC>

CESC>

CESC)>

<ESC>

<ESC)>

<ESC>
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Dec

84
83

87

94

98

105

106

108

112

127
128
135
136
137
138
139
140
141
142
143

146
147
148
152
135
23S

Hex

34

S5

57

SE

62

69

6A

6C

Symbol

Function

Resets superscript and subscript modes .............
Unidirectional printing mode.
Format: <ESC> U’ n
n=(1)D ON, n=(0)D OFF ..cccccecccrcccccenscccasccse
Enlerged printing mode. Stays ON until turnd OFF
Format: <ESC> "W’ n
n=(1)D ON, n=(0)D OFF ..ccccceveescccancccsccaccass
Sets 9 pins bit image mode.
Format: <ESC> " m nl n2
m=(0)D 640 dots/line bit image
m=(1)D 1280 dots/line bit image
0¢=n1<{=235, 0<{=n2<=235
nl and n2 determine line length =nin2%256...ccccceee
Sets vertical Tabs with VFU.
Format: <ESC> 'b’ n mi...mk NUL
n=UFU, 0<=n<{=7, 1<{=m<{=233, 1<{=k<(=16
Terminate Tabs sequence with Zero ...cccccccccecccsces
Sets incrimental &k view mode.
Format: <ESC> 'i' n
n=(1)D ON, n=(0)D OFF ..cccccesascccencsce
Sets reversed line spacing to n/216 inch for
one line only and when received causes contents
of buffer to print.
Format: <ESC> 'j* n, 14=n¢=23F .ccccccescrscsccsaccns
Sets column width(left margin) to n columns.
Format: <ESC> '1' n
0<=n<=78 normal , proportional and
emphasized character.
0<¢=n<=138 condensed character
0<{=n{=39 enlarged character
0<=n<=69 enlarged-condensed character
0<¢=n<=93 ELITE character
0<¢=n{=46 enlarged-ELITE character ....ccceecceeee
Sets proportional spacing mode.
Format: <ESC> 'p’ n
n=(1)D ON, n=(0)D OFF .cccocccccccascncess
Deletes last character in printer buffer .......
Same as NUL(O)
Same as BEL(?)
Same as BS(8)
Same as HT(9)
Same as LF(10)
Same as VT(11)
Same as FF(12)
Same as CR(13)
Same as SO0(14)
Same as SI(13)
Same as DC1(17)
Same as DC2(18)
Same as DC3(19)
Same as DC4(20)
Same as CAN(29)
Same as ESC(27)
Same as DEL(127)

Page
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Control Key Table

What to Type Dec Hex  Char
ctrl @ 0 00 NUL
CTRL A 1 01 SOH
ctrl B 2 02 STX
ctrl C 3 03 ETX
ctrl D 3 03 ETX
ctrl E 5 05 ENQ
ctrl F 6 06 ACK
ctrl G 7 07 BEL
ctrl H or « 8 08 BS
ctrl I 9 09 HT
ctrl J 10 0A LF
ctrl K 11 0B VT
ctrl L 12 0C FF
ctrl M or RETURN 13 0D CR
ctrl N 14 0E SO
ctrl O 15 0F SI
ctrl P 16 10 DLE
ctrl Q 17 11 DCI1
ctrl R 18 12 DC2
ctrl S 19 13 DC3
ctrl T 20 14 DC4
ctrl U or — 21 15 NAK
ctrl V 22 16 SYN
ctrl W 23 17 ETB
ctrl X 24 18 CAN
ctrl Y 25 19 EM
ctrl Z 26 1A SUB
ESC 27 1B ESC
n/a 28 1C FS
ctrl shift-M 29 1D GS
ctrl 30 1E RS
n/a 31 1F us

Note: These codes are not all relevent to the Enterprise Computer.
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Printing Samples

+ 2 O " Tu o wwed ey § ) ) TTT——

_omiiiEc > 4 || BRSNS O FeeS M HA —— ~ —

2 I — A EEEE L] EEe——_ ¢ § } T AxXMmAn3isabd

cuwmiIy Iy irapocqe ,” CC\NIZAXMANMNLSAHADDONKWTIHNLOCIH
OA4TIADAYDEC=> £ I HBLPSPEZTO/ ~— “+H () 2BRNB .

INIdd TV LNIWIAVINIG

$370 R N pwm| wml| | || T

_oREECN | RO\ /005003 AT EH=A Y Y| |—1 HHIBRE I | ——"_ (1 1ZAxmMAN} s ubd
ouu X f1y64a8pIqe, ~ [\ IZAXMANLSHBJONW AL IHOA3AIEVOE =) § 16BLPSPEZTO/ “= “+% () A%SH

INI¥d 1V TYWAON

INI¥d 7% G3ZISYHdW3

37O R % gy s | | | | T OBEECT L I BARREEN
/003008 AWEH=A Y 1 Y| |—/{ Pr+EEE11 | BEwes—_( )zAxuAnyssbdouminfryé

$8pIQe, T [\ JZAXMANLSHBJONW INLIHOAIAIEVYBL(=D1168BLPSHPEZTO/ "~ CHk() ANSHa i
INI¥d 7V NOILINA3¥ 40 LIN3W3OHVYINI

EEm—EEE—S===C=S=CEs-=SrSSCSSCCSSS=S=SC S S SSE S S S CEEECSCSEESEESESSSZSrSSEEISsSzzIso

Hizouia® Y ool o | | | | P~ oREBO IRAMERE\
JOORAVER =AY 1Y) [~ FrHINEL | B (! j2Kxnanys sbdovex{1464ap3qe, ™, (\)ZAXRANLSHBAONN AL THOIIEINVAL (=) 168CTSHEL IO/ ) sk
ININ¥d v NOILONA3d

AErT—m-rsErSESSEEZSECSSSSESSESCSCSSS S SIS SIS SR EE TSI SRS ERSIEISSIISIEECSEEISEISS

* .7 003% AR Wy, g vseessd] mmmed | | ) ) TTTT——
oM=< L || BEREERSE S OB T = —~ ~ — “

Il Il — A H 4+ EEEE ] EEes———_  } }ZAxMANn3ysdbd
couwiIm frybirapoge, L\ I1ZAXMNANLSHIOIDONKW IHALCIH
O 43ADIYDL<L=>§ 1 HSLPSELPEZTO/ T — CHH () PBY%SBH I
INIdd 1V LN3W393YINI
mmmm===m=====zms=======Z=Er=r======SSSSESTSSSCSSST=SSESSSESSSSSSSSESSz=zS=SSIS=sS==Es

Tjulug Ja@3leuey) ‘¥°'s°n

47



APPENDIX D

IYWHONwor19nese « 141u30-usens
Laznoe-uaana TYWHONIINE R LIN-EMLLINOS -CN8 (37 | SYHIWI TYWAON
I3XIW 38 NVYD S3A0W ONILINI¥d SNOIyvA

=== =rs==z—-s===C=S=ESSC=E=SISSEESSECSSSSS=SS =SS =CSSSSSrEXSEEC3EXSSSSSSSEISSXSSSESxEag

# NOILONQ@3Y 40 LIN3IWIOAVINI #
# NOLLOM3Y &
6 L NIWIIADAFUYTING

Ersrs oSS CSC NSNS S S S S S S S C S CCCSNESCISEERISIRUIICSSSESSX

T3V OB N g wm] | || T

_ORIEOMN AN\ /005603 AW EH=A Y 1 Y| |—4 Hr+EBII ] | Ie=—"_( | )zAxMAn}sJbd
ouu A f1Y64apaqe, T [\ IZAXMANLSHOLONWINL IHOIIAIEYDEC =D § :6BLISPEZTO/ * -+ % () A%SHa i

ANIdd 77V TIYWAON

EsrssossssrrsrssrsSrCCCECSC SIS S SIS S RIS IEEEIESCE®

30N R Yy g vy mm | | | | [T oRERCI | RARRRINC

/008000 AWEH=A Y R “| |1 Fr+E1111 | EEmws=——_ | )zAxMAn3issbdouuinfiys
$0P2QW, T [\ JZAXMANLSYBJONWINLIHOSIAIEVBL =) | 6BLISPEZTO/ "= +% () AXBN. i

ANI¥d 7% NOILONA3Y 40 LN3W3OYVIINI

1o § ol ] | || Pl AR
JOMIAVEE=AY Yl 1=t FrHIRII | I zAxnanyo bdounaf1464003Q0, o [\ 1ZAXMALSUOJOMI TN THOSIEIVELCo) |1 00LISHETION - '481) MOOM i
INI¥d 77V NOILONQ3Y

* & o™ Ny v s | | | ] TTT——
— <Ol lmme—>T 4 || HERRRRREZ2OAN "0 0 S o.M W A = — “~ rr “
4] |—m A A+ HEBEI ] EEEEse—_ o | })ZEAXMANIBSIbC

cuwiMfFrIyErepoqqe , T L L\ I1ZAXMNANLSHDHONKWIXNLOIH
OH43Ad0aYP<=>1 IS6BLPSPEZTO/ " — "+ () 9% WH, i
LININ¥d v LN3IWIONYINI

137" N gwed wm | | | ) [T

—OWMMEE | I\ /008000 AV ER=A ~ A Y| |- Hr+HERR1] | B="_( | ) zAxMAN3sJbd
ouwIAfIybsepoqe, =, [\ IZAXMANLSHOONWINL THOIIAITYDLC=> | (6BLPESHPEZTO/ "=+ () ANBHa i

INIdd 77V IYWAON

LNIdd 7Y 34iIdlS 37N00

====c-==Ss===sss=ssss======= Ersms=sssss =SS sSsssssCSESSSSSECSS==SCSIXSSSS=SISSSSXSTIIX

48



APPENDIX E

Setting of Slide Switches

SETTING OF SLIDE SWITCHES ON THE P.C. BOARD

Slide Switch Functions/Conditions ON OFF Factory set

NO. Condition
Switch 1 Download,ESC b (#1) Invallid vallid OFF
Switch 2 Default printing mode Enphasized Normal OFF
Switch 3 Detault Form Length 12 inches 11 inches OFF
Switch 4 Detault Line Spacing 1/8 inch 1/6 inch OFF
Switch S Default Column Length 142 80 OFF
Switch 6 finch skip over perforation| Fixed Not fixed OFF
Switch 7 ZERO option Slashed ZERO |Regular ZERO OFF
Switch 8 Character SET OFF
Switch 9 v See OFF
Switch 10 *e APPENDIX A OFF
Switch 11 v OFF
Switch 12 pe OFF

(%#1) See Table E-2 in relation to capacity ot Input Buffer and
number of Down Load Characters.
(Table. E-1)
%¥% RELATIONSHIP OF MAXIMUM CAPACITY FOR ¥
%*%% INPUT BUFFER AND DOWN LOAD CHARACTERS ¥
Slide Switch 1 OFF ON
RAM INPUT DOWN LOAD INPUT DOWN LOAD REMARKS

AREAS BUFFER CHARACTER BUFFER CHARACTER
With out RAM 112 bytes / 112 bytes /
With 2KB RAM |1792 bytes / 112 bytes |221 char. (¥) [RAM! (option)
With 4KB RAM 3840 bytes / 2048 bytes |221 char. (¥) |[RAMI,RAM2(optian)

™

/  Impossible.

Should be with RAM and Slide Switch 1 ON.

(Table. E-2)

Note: 2K RAM is standard on the Enterprise EP80+
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About Parallel Interface
Connector Pin Chart (Table F-1)

Connector use — Data exchange between the Printed (P) and an external
computer (parallel).

Number of pins — 36

Receptacle (printer side) 57-40360 (amphenol or DDK) Male

Plug (cable side) 57-30360 (amphenol or DDK) Female

gﬁ"&a& git;{; Signal Direction Description
1 19 In STROBE pulse of read data in.
Pulse width must be more than 0.5 us
STRORBE at receiving terminal.
ATHEBE 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 information of
3 21 DATA 2 In the 1st to 8th bits of parallel data
respectively. Each signal is at “HIGH”
4 22 DATA 3 In level when data is logical 1" and
5 23 DATA 4 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. 5us pulse. “LOW” indicates
ACKNLG that data has been received and that
ACKNL/ the printer is ready to accept other
data.

1 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-LINE state

4. During printer error stafus.

12 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.

14 — In With this signal being at “LOW" level,
the paper is automatically fed one line

AUTO FEEC 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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Psi'r?:&ac:. ;ﬁt:{; Signal Direction Description

31

In When the level of this signal becomes
“LOW?", the printer controller is reset
to its initial state and the print buffer
NIT is cleared. This signal is normally at
“HIGH" levle, and its pulse width must
be more than 50us at the receiving
terminal.

32

Out The level of this signal becomes
“LOW?" when the printer is in —
ERROR 1. PAPER END state

2. OFF-LINE state

3. Error state

GND Same as with Pin Nos. 19 to 30.

NC Not used

& 8|8

Pulled up to + 5V through 3.3kQ
resistance.

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

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

Notes: 1.

51

H

“Direction’” refers to the direction of signal as viewed from the
printer.

“Return” denotes "TWISTED 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 prevent
noise effectively, these cables should be shielded and connected
to the chassis of the host computer and the printer, respectively.

. All interface conditions are based on TTL level. Both the rise and

fall times of each signal must be less than 0.2us.

. 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.

e =

TR ]

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

Internaly fixed or Not fixd

JP 2 |AUTO FEED XT SIGNAL FIXED |NOT FIXED OFF

Internaly fixed or Not fixd

(Table. F-2)
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1 Normal Character Fonts
(1) Normal fonts
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(2) Italic fonts
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(3) Greek fonts
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Notes
Note 1: These character fonts shift on the under side by one dot position
prior to printing out.
Note 2: Turn the slide switch 7 on the P.C. board on.
Note 3: Turn the slide switch 7 off,
Note 4: For JIS (Japan) character set.
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(4) International fonts
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2 Down Load Character Fonts from the Internal C.G.
(1) Normal fonts
Fonts for ‘graphic character are same as graphic fonts (AO-FE)

in the normal character fonts - normal fonts (1-(1)).
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(2) Italic fonts
(3) Greek fonts
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(4) International

ASCII
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¥¥¥%* CODE TABLE OF INTERNATIONAL CHARACTERS X*#%

Code No.=| 35 36 64 91 92 93 94 96 123 124 125 126
Country:

U.S.A. # $ e r \ ] ~ ! { ! } ~
FRANCE # % a : < 8 ~ ' é v e e

y GERMANY # $ § A (=} U b £ a o u ]
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SWEDEN # =] £ A =} A U e a - o a u
ITALY # ] e : \ é ~ ' a 0 e i
SPAIN (3 % e i N 2 ~ ' h A } ~
JAPAN L % e { ¥ ] = t { | } ~
CAUTION

PRINTING HEAD TEMPERATURE PROTECTION

Continuous printing
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 between printouts.
A stop time which is double the length of the printing time must be provided after a printout (1 line).

1 2 1 2
\ \
f N
stop time \ stop time
printing time printing time
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