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"This equipment generates and uses radio frequency energy and if not
installed and used properly, that is, in strict accordance with the manufac-
turer's instructions, may cause interference to radio and television reception,
It has been type tested and found to comply with the limits for a Class B
computing device 1n accordance with the specifications in Subpart J of “Part
15 of FCC Rules, which are designed to provide reasonable protection against
such interference in a residential installation. However, there is no
grarantee that interference will not oc¢cur in a particular installation. If
this equipment does cause interference tc radio or television reception, which
can be determined by turning the equipment off and on, the user is encouraged

to try to correct the interference by one or more of the following measures:

-=- reorient the receiving antenna

-- relocate the computer with respect to the receiver

-- move the computer away from the receiver

-— plug the computer into a different outlet so that computer and receiver

are on different branch circuits.

If necessary, the user should consult the dealer or an experienced radio/
television technician for additional suggestions. The user may find the fol-
lowing booklet prepared by the Federal Communicaticns Commission helpful:

"How to Identify and Resolve Radio-TV Interference Problems", This
booklet is available from the US Government Printing Office, Washington, D.C.,
20402, Stock No. 004-000-00345-4."

{U.S. VERSION ONLY)

“"All of the features and specifications Qre subject to
change without prior notice”
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1.

INTRODUCTION

1-1.

General Desc;ipticn

The Model 8510A is a compact desk-top dot matrix serial impact
printer used for data communication terminals, hardcopy of
CRT displays, peripheral terminals for minicomputers and
microcomputers, and small-sized business systems,

The character format is a dot matrix of 7 (H) x 9(V). or
8(H} x 8(V).

Print speed is 120 characters/second. Up to B0 characters
can be printed per line in 10CPI.

Its main features are:

L

Compact desk~top dot matrix printer

Eighty-column print

Light-weight

Low power—consumption

High-quality print
Bit image graphics

Graphic Symbols

Prints in six different languages

L

L o Rl - V) D -y IS T N IR B
]

High reliability

-
o
»

Low cCcost



1-2,

EEecificatiDns

(1) Print Method

(2} Print Speed

(3) Character Format
(4} Characters

(5) Character Pitch
{6) Paper Feed Direction
(7Y Line Spacing

(8) Line Feed Speed
(9) Form Width

(10) Form Thickness
(11) Number of Copies

Logic Seek Printing or Incremental Printing

120 CPS (10CPI)

©3 LPM {10CPI)

7{H) x 9(V) Dot Matrix (Alpha-Numeric Kana
& Symbols)

8{H) x 8{(V) Dot Matrix (Character Generator
Based Graphic)

8(H) x 8(V) Dot Matrix (Bit Image Graprhic)
ASCITI 96

JIS 160

Character Generator Based Graphic Fonts 64
Eurcpean Characters 14

Hiragana (Option) 64

Proportional Characters 96

Compressed Font 17 CPI, 136 Char/Line
Compressed Font 8.5 CPI, 68 Char/Line
Double Width

Pica Pitch 10 CPI, B0 Char/Line
Pica Pitch 5 CpI1I, 40 Char/Line
Double Width

Elite Pitch 12 CPI, 9e Char/Line
Elite Pitch & CPI, 48 Char/Line

Double Width
Forward, {(Reverse)

1/6", 1/78%, N/144" (N = 0 ~99)

- {Minimum Pitch 1/144")

Max., 100ms (l1/6" Pitch)
Max, 10"

0,05 = 0.28mm

Original + 3

(The total paper thickness may not exceed
the range in item (10).}



(12)

(13)

(14)
{15)
{16)
(17)

(18)

(19)
(20)
(21)
(22)

(23)

Type of Form

Fan-Folded Sprocket

Paper

{(see Fig. 1}

Rolied Paper

Single Sheet Paper

Fiﬂ. 1l Print Form

Paper Feed Method

Form Loading
Driving Method
Inked Ribbon
Ribkon Dimensions

Power

Fower Consumption
Weight

Dimensions
Parallel Interface

Serial Interface

Perforation

(Unit: inch)

O - ~O—-0—-O—-

3.0~9_.0
o
[
b |
l.___...-l
0.25 __[f*HETCSTEJ"
— L
4. 5~ 10

Friction Feed

Sprocket/Pin Feed (Incerporated)

From Rear-Top

Stepper Motor

Black (recummendedj

13mm (W) x

13,000mm (L)

115v T 10%, 60Hz

100V F 10%
220v T 10%
240V T 10%

50/60Hz
; S0Hz
;, DOHz

b ]

Less than 180W

8.5Kg

398 (W) x 285{(D) x 125 (H)mm

8-bit Parallel

(RE Type)

(RD Type)

(CD Type)

RS232C RDY/BSY System

RS232C RDY/BSY, XON/XOFF,
ETX/ACK System

RS232C RDY/BSY, XON/XOFF,
ETX/ACK System
(Current Loop System)



1=3, Exterior View and Nomenclature

Paper cover
Sprocket tractor

Platen knob

Top cover "“t

FPaper cutter

Carrier cover

Release lever Operator panel

Bottom enclosure

Power switch

Filg., < Front Exterior View

PP

Paper cover
Carrier cover
Paper loading
section

Fuse

Platen knob
Power cord

Serial interface
connector (option)

FParallel interface connector

Fig. .3 Rear Exterior View




2, PREPARATION FOR USE

2=-1, Unpacking Instructions

RIBBON CASSETTE

POWER S5UPPLY CORD

After opening outer
carton, take the
ribben cassette out
of the pocket in the
top pad.

2, Draw the top pad

ocut of the outer
PRINTER carton slowly with
both of your hands.

3. Draw the printer
out of the outer
carton slowly with
both of your hands.
Cauticon: Please,
do not hold the knob
when drawing out
the printer,

(See Fig. 4)

OQUTER CARTON

Fig. 4 Unpacking Instruction (1)




PACKING BAG

Fig. 5 Unpacking Instruction (2)

CARRIER COVER

STOPPER

TOP COVER

¢

\
RIBBON CASSETTE

Fig. 6 Unpacking Instruction (3)

Remove the packing bag.

(See Fig. 5)

Remove the carrier

cover from the top

cover. Then remove
the stopper that is
provided to retain

the head.

Install the ribbon
cassette to the
printer.,

Install the carrier
cover.

(See Fig. 6)



2=2. Power Switch and Control Panel

(1)

(2)

Power Switch

Power switch

The power ON-OFF switch
15 located on the left
side of the printer,
its == mark side should
be pushed to turn it ON.

Fig., 7 Power Switch

Control Panel

The control panel is located on the right front side of the top

cover, As shown in Fig., 8 , the panel has 3 push switches, 2
green LEDs, and one red LED,

SEL PE[] POWER SELO LrFrd TOFO

LED{green) Push switch

LED {red)

-— - —ra-

Fig. 8 Contreol Panel

a—

2.3 Paper Insertion and Removal

A In Case of Pin Feed (Fan-Folded Sprocket Paper)

(1)

P%Eer Removal

When the paper end is near, the printer will enter the PAPER EMPTY
State, activating the red PE indicator light. To remove paper,
first cpen the paper cutter as indicated below, and pull the center
roller shaft forward, toward the control panel. Then pull the

release lever forward and turn the platen knob clockwise, taking
the paper out upward {refer to Fig. 9}.



Platen knob

Roller shaft

Paper cutter

Carrier cover

Release lever

Fig. 9 PaEgr Removal

{(2) Paper Insertion

FPirst remove the paper cover, open the paper cutter, and pull
the center roller shaft forward.

(a) Next, lift up the paper clamps attached to the right and
left sprocket tractors (refer to Fig. 10 ).

Ssprocket lever

Paper N —

Stopper ———\\,

=170 = el

-

] Platen

Roller shaft

Fig. 10 Paper Insertion (1)




(b)

(<)

Release lever

Take the end of the paper and fit the paper sprocket holes
ontc the right and left sprocket pins. If the paper width
necessitates adjusting the distance between the sprocket
tractor, push back the right or left sprocket lever (allow-
ing the sprocket tractor (s} to move freely) and move the
sprocket tractor(s) right or left as needed to match paper
width. Then pull the sprocket lever(s) forward to lock the
position of the sprocket tractor(s) (refer to Fig. 11 ).

Sprocket lever

Paper
-
ol [ ]
. -
[ - ] “_..:'r‘ p=
-_" ey e —m s = "'-_.____ —l-_:" — -t % 'l IF.-'._._
A=, o - — = — -—-‘.:a
Qa-ﬂ —_— e e = =
a1 20 = s _-\l
" —i
-
k _._-———'-_J--_'__-._-_- ——

F%g. 11_ Paper Insertion (2)

Now push down the paper clamps of the sprocket tractors.
Turn the platen knob clockwise, bringing the paper out on
the front side of the platen, Return the roller shaft and
release lever to their previous positions (refer to Fig.l1l2),

Platen
Paper end knob

Fig. 12 Paper Insertion (3)




B, In Case ©of Friction Feed {(Rolled paper Single Sheet paper)
(a) Slide the head to the left end,.

(b) Cpen the paper cutter toward you and pull the roller shaft toward
vou. Then push the release lever away from you, and take out
the paper upward.

{¢) Insert new form. Insert the form through the form inlet in the
paper cover in the rear of the paper cover in case of paper
roll, When the form end comes cut before the platen, properly
set the form, push the release lever away from you, and return the
roller shaft and paper cutter to their places,

Paper

Paper Top

Rollexr Shaft

Paper Cover

Release Lever

Fig 13 Paper Insertion (4)

-10=-



2=4 Print Line Adjustment (TOF)

After the paper is inserted, turn the printer OFF-LINE using the "SEL"
pushbutton on the front panel. Now depress the TOF pushbutton, bring-
ing the paper to TOF of Form. Turn the right platen knob, adjusting
the first print line to the desired position. This procedure sets
TOF. Pushing the LF button will merely advance the paper; it will
not affect TOF,.

2«5 GQE between Dot Head and Plateq

The gap between the head needle end and the platen is adjustable
in 4 steps.

(a) When the gap adjusting lever is pushed fully away from vou,
the gap between the head needle end and the platen will be
0.5 to 0.55. The lever is usually set at this position when
a single sheet of paper is used,

(b} Depending on the number cof sheets of paper, pull the gap
adjusting lever toward you to adjust the gap,

Head Adjusting
Platen 1ever

Head EH :.: 4

Gap of 0.8 to 0,85

Platen-to-head~-gap with 0 > f.ﬂ;ﬁ Gap of 0.7 to 0.75
adjusting lever fully Gap of 0.6 to 0.65
pushed away from you, Gap of 0.5 to 0,55

(Single paper)

Fig. 14 Gap Adjustment between Dot Head and Platen

-] ] -



2-6, Ribbon Replacement

If characters are printed too lightly, replace the ribbon ahead of
To replace the ribbon, the ribbon cassette shown in the figure

time.
below should be replaced.

Ribbon

Cassette drive knob

Notch

Fig, 15 Ribbon Cassette

1. Before removing the paper cover and carrier cover, turn off the

printer power.
‘-*jiﬁﬁ;::‘“h,h_ Ribbon cassette

Fig. 16 Printer without Paper Cover and Carrier Cover

2. To detach the ribbon cassette, lift up the cassette while push-

ing the cassette supporters outward,
(Do not try to lift at the location of roller, which interferes

the removal,}

-12-—



3. Install a new ribbon cassette, To install, turn the cassette drive
knob of the cassette in the direction of the arrow {clockwise) to
tension the ribbon, Holding the cassette, carefully insert the ribbon
end between the ribbon guide plate and ribbon quide, and push down the
cassette on the ribbon deck, At this time, align the two guide
projections at the cassette bottom with the cassette quide holes,
Make sure that the notches on the bhoth sides of the cassette are sup-
ported completely by the two cassette Supporters. If not supported by
the cassette supporters (the cassette is raised), push down the cassette
while turning the cassette drive knob clockwise,

Ribbon quide plate Ribbon guide Roller shaft

q&:l_-._ -W — Cassette supporter
@

— NN
_ N° L &
W e Y
5 = _ S Cassette drive knob
e LT
Cassette supporter 774 = @ <>
¥y o Ribbon deck
Cassette guide holes , w 8 __J .u
N
== —

2-7,

Fig. 17 Ribbon Deck without Ribbon Cassette

4. Install the paper cover and the carrier cover.

Ccnnecting the Interface Cable

The connector cable from the interface should be connected as shown
in Flg. lE -

Er | — ] fl\
_ L Q
\DTL‘F} D
——1 —
Parallel interface Serial interface
36P connector 235P connector {Option)

Fig., 18 1Interface Connection

-13-



2=-8, Self-Test Function

M8510 has a Self-Test function to check printing operation. To
activate Self-Test, perform the following steps:

(1) Turn power ON. Check to see that the carriage is returned
to the left home position. Turn power OFF.

{2} BSet the paper,

(3) With the TOF button depressed, turn power ON, then release
the button. The printer will automatically print the
preprogrammed test pattern, perform line feed, and print
again. The Self-Test function will continue, providing a
sample of the print capabilities.

(4) To stop Self-Test, turn power OFF.

2=-9., Periodic Maintenance

It is important to perform the following periodic maintenance to
enable proper printer function and prolong printer performance.

(1) EEbricaticn

(a) Lubrication Points and Method

First take some dry gauze or absorbent cotton and wipe
off any dirt on the carrier shaft and the carrier guide
shaft. Then lightly apply a2 small amount of Launa oil
to the lubrication ring,

Carrier Shaft

: Fig. 19 Lubrication Pecints

-] -



{(b) Lubrication Period
m

O1l should be applied yearly or with every 500,000 lines of
printing,

{c) HNotes on Lubrication

Do not use oils other than Launa oil, Lubricate cnly those
points specified above.

(2) Cleaning
(a) Cleaninﬂ Points an@_ﬂethqﬂ.

l) The Detector

Brush off any paper dust on and around the detector
(refer to Fig. 20),

Detector

7

O

~J

Fig. 20_ The Detector

2) The Head Top

Remove the ribbon and brush off any ribbon chips or
paper dust on the head end (refer to Fig. 21},

- ?

s 9
| #Ay Fig. 21 Head Top

Head to

w]h-



(b} Cl&aning Period

1) wWhenever ribbon chips or dust accumulate on the detector
oxr the head end.

2} Every 500,000 lines of printing or every year,

{c} Notes on Cleaning

1) To avelid disturbing delicate mechanical adjustment made
during assembly, do not remove parts other than the
ribbon when cleaning.

2) Do not use detergents or solvents such as benzine when
cleaning.

3) To clean the cover, use cloth with water or weak liquid
soap.

2-10, General Operating Notes

(1) DO NOT print without a ribbon. This can damage the head pins.,

(2) Use only recommended ribbon. The use of low-quality ribbons can
damage the head.

(3) The ribbon should be replaced whenever torn or worn-down due to
excessive use,

(4) Use the recommended paper.

(5) Avold dropping foreign material into the printer.

-] G-



3. PARALLEL INTERFACE: M8510AP

3-1. Data Input Method:

3=-2. Control Signals:

3-3. Data Input Codes:

3-4. Data Buffer:

3-5. Connectors:

Printer:

8-bit Parallel (DATAl-B)
(Bit B reserved for Japanese
characters and graphics mode)

ACK, BUSY, SELECT, DATA.STB, PE,
INPUT-PRIME, FAULT, INPUT. BUSY

ASCII, JIS 8 or 7-bit, US,
UK, GE, SW Codes,
Character Generator Based Graphic

Symbol Codes, Bit Image Graphic
8-Bit Codes

1K (Option 3K bytes)

Japan AMP 552742-1 Connector or the equivalent

DDK 571-40360-27CB Connector or the equivalent

Cable:

Japan AMP 552470-1 Connector or the equivalent

DDK 57-30360-1 Connector or the eguivalent

-17-



3=6. Connector Pin_Assignment Table

E;ﬁ SIGNAL NAME Eéﬁ SIGNAL NAME
1 DATA STB 19 TWISTED PAIR GND PIN 1
Z DATA 1 20 2
3 2 21 3
4 3 22 4
5 4 23 5
6 5 24 6
7 3 25 7
8 7 26 8
S DATA 8 27 9
10 ACK 28 10
11 INPUT-BUSY 29 11
12 PE 30 TWISTED PAIR GND 31
13 SELECT 31 INPUT-PRIME
14 ov 32 FAULT
15 NC 33 ov
16 oV 34 NC
17 CHASSIS GND 35 NC
18 +5V DC 36 INPUT-BUSY
19 36
oNoleNoNeNoNeNeNo o NeNeloNoNe e Ro le
?+c>¢3 O000C0000OO00D0O0OO0OO0 EE

NOTE: Pin 11 can be used for BUSY signal on the CPU PC board
{jumper selectable)

Jumper No. JlZ2: INPUT BUSY
J1l3: BUSY

Fig. 22 Connector Pin Assignments

~18-



3-7.

Explanation of Control

Signals

SIGNAL FUNCTION
DATA 1-8 * B-bit parallel input data signal
(bit B reserved for Japanese characters);
also used in graphics mode
* Logic 1 represents HIGH level
* Minimum data pulse width is 3 microseconds
DATA ,STROBE or * This is a synchronizing signal for reading-in
DATA.STB the above data signal.

This signal is normally HIGH. The above data
signal is clocked-in when DATA.STB is made LOW
by the host computer.

Minimum pulse width is 1 microsecond

INPUT.PRIME

This input signal brings the electronic controls
of the printer to the initial state; however,
this signal will not affect SELECT/DESELECT or
the pre-set VFU conditions.

Upon receipt of this signal, all data stored

in the DATA BUFFER will be printed; the printer
will then return to the initial state,

This signal is normally HIGH. INPUT,PRIME is
activated when the signal is LOW.

Minimum pulse width is 1 microsecond.

After receiving an INPUT.PRIME, allow a delay time
(> ms.) until next data is received.

ACKNOWLEDGE
ACK

The printer transmits this signal to the host
computer after it has received and processed
input data and performed any function commands.
This signal indicates that the printer is ready
to recelve additional data or function codes.
When the DESELECT state changes to the SELECT
state, an ACK signal is also output.

The printer will not transmit this signal when
a DCI code 1s entered during PE status, nor in
the case where a DC3 code is received under a
SELECT state.

Nominal pulse width is 5.5 microseconds

This signal is normally HIGH. ACK is activated
when the signal_if LOW.

-19-



SIGNAL FUNCTION

* This is an output signal from the printer.

BUSY When the signal is HIGH, no input codes or
data except DCl may enter the printer.
* This signal will be HIGH {(BUSY) under any of
the following conditions:
1. The DATA BUFFER is full.
2. The printer i1s in the DESELECT state,
3. The printer is in the FAULT state.
4., An INPUT PRIME code 1s recelved.
{The BUSY status in this case will be cancelled
after a specified period of time 1f the
INPUT PRIME signal is high}.
5. Reception is not ready during the operation.
SELECT * This is an output signal from the printer,

indicating whether the printer is in a SELECT
or DESELECT state.

* The signal is HIGH under SELECT and LOW under
DESELECT.

* SELECT state occurs under any of the fellowing
conditions:

1. The SEL switch is depressed under a DESELECT
state. (However, if the SEL switch 1s depressed
during a PE state, the printer will temporarily
assume the SELECT state and print one line of
data before retufning to the DESELECT state.
This override function enables the printing of
the last few lines of a report, even under a PE
state.

2. The DCl1 code is received under a DESEILECT state

3. The power switch is turned-on while the selector
switch is closed.

* DESELECT state will occur under any of the following
conditions:

l. The SEL switch is depressed under a SELECT state.

2. A DC3 code is received.

3. The printer is in the PE state.

4. The power switch is turned-on while the selectnr
switch is open.

5. The printer is in a FAULT state.

=20 -




SIGNAL

FUNCTION

PAPER EMPTY
(PE)

This 15 an output signal from the printer
indicating that the paper end is near (approx.
25mm from the paper's edge). PE status is
also created when no paper is present.

This signal is activated by a micro switch
located below the platen.

This signal is HIGH when activated.

FAULT

This is an output signal from the printer
indicating printer FAULT state.

* The signal is LOW during a FAULT state.
* FAULT state occurs under any of the following

conditions:

1. Under a PE state., {However, if the SEL switch
is depressed during a FAULT state, the FAULT
signal will temporarily become HIGH, enabling
the printing of one line hefore returning to
LOW.)

2. Under a DESELECT state,

3. An error or malfunction has occurred in the
printer., (e.g., no tining pulses are generated)

4., Cover QOpen is detected.

INPUT BUSY

This cutput signal is similar to the BUSY signal.
When HIGH, INPUT.BUSY indicates that the printer
1s not ready to receive data.

INPUT. BUSY becomes HIGH whenever DATA.STB or BUSY
is activated. -

INPUT,.BUSY becomes LOW when ACK is activated,
elther simultaneously with ACK or immediately
after,

+5V DC

This is not a signal. This is a +5V DC power
source to an outside device,
The maximum output amperage is S50mA.

-21-




3-8. Timing Charts

(1) When data are being received

DATA
T1) T2| T3 ./
DATA STB
A
[
!
BUSY LOW .
INPUT '
BUSY
|
|
t /
—— 1
K # ¢
It T5 e
o .Te.

Tl~- T3 = MIN 1 us
T4 = MAX 400 ns
T5 = MAX 2 ms

6 = 5,5us

{2) When_ghe DATA BUFFER is full

Fig. 23 Timig Chart A

DATA d
DATA STBE

|

: T7
BUSY h e
INPUT
BUSY

Detecting buffer full F/

ACK

T7 = MAX 2 ms

- -

Fig. 24 Timig Chart R




{3) when PE 1s detected in SELECT status

PE state Line feed 25mm
- N
PE )d
SELECT A /
FAULT
/ (Note)
BUSY r

. data stored in buffer
Reception

of Data

SEL SW
( (D One or more lines of |
J

C) Less than one line of ]

. data stored in buffer ~~ Reception of Cne iine

Printing of Cne Line

Note: In case that one or more lines of data are
stored in the buffer.

Fig. 25 Timig Chart C

_—7 -



3-9.

(1)

(2)

(3)

Selection of DEEimnal Functions

The following optional functions for M8510AP may be selected by use
of DIP switches. The symbol "(ST)" appearing alongside each switch
box below indicates which switch setting comes standard {(pre-set)

with the unit.

National Character Set

The character set desired will vary from country to country.
Selection of character sets may be made using DIP switches according
to the following table., Switch settings not listed in this table

will print the Swedish character set. Tc select Hiragana or Greek
character sets, refer to chapter 7.

Country SWl-1 SWl-2 SW1l-3
JA Open Open Open
s Open Closed Open
UK Closed Closed Open
GE Open Open Clnsed.
SW Closed Open Closed
TOF=-to-TOF

The number of lines from TOF to the next TOF can be selected.
The maximum TOF-to-TOF length is either 66 or 72.

Number of TOF-TOF Sl =4

line
66 line Open {ST)
72 line Closed

Processiqg of DC1l and DC3

Input signals DCl and DC3 can be rendered ineffective.

Processing SW1-5 .
Ineffective Closed
Effective Open (ST)
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(4) LF oxr NON~-LF when DATA BUFFER is Full

When the DATA BUFFER is full the data will be printed out with or

without a print command code,
may not take place, depending on the position of the DIP switch.

Condition SW1-6
LF Closed
Non-LF Open

At this point, cne line feed may or

{5T)

(3} Print Command Code (Valid only in Logic Seek Print Mode)

In logic seek mode, several command codes in addition to CR may serve
as print command codes. (In incremental print mode this selection is
unnecessary because each character is printed as it is received.)

(ST)

Command Code SW1l-7
CR Only Open
CR, LF, VT, FF Closed

(6} Function of CR

One line feed may or may not take place following a Carriage Return.

Function SW1l-8
CR Qpen
CR+LF Closed

(ST)

(7) Numeric DisElay of O

The numeral 0 may be printed with or without a slash.

Display SW2-1
Q Open
d Closed

(5T)
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(8) Selection of Character Pitch at Power-On

Characters mav be printed ten characters per inch or proportionally
{(spacing allowance made depending on the size of the character}.
These are the options available at Power-On. OCther print modes are
software selectable. See sectlion 7.2 for details.

Print Mode ' SW2-5
10CPI character Open (ST}
Proportional closed
character

{(9) Selection of 7-Bit or 8-Bit Data
8-Bit data enable the selection of Hiragana or Greek character sets
and graphics mode. See section 9 for details,
Data SW2-6
8-bit Open (ST}
7-bit Closed
f10) SELECT or DESELECT at Power-0On
Either SELECT or DESELECT will occur when the printer power 1s turned-on.
Data SW2=7
SELECT Closed
DESELECT Open {ST)
(11} Bidirecticnal Print or Unidirectional Print
Data SW2-8
Bi-
* : ST
directicnal Open (ST)
Uni -
directional Closed

— -



(12) Selection of N Buffer or Single Line Buffey

Condition SWz2-2
N Buffer Open (ST)
Single Line Buffer Closed

{N=3K or 1K, 3K Buffer is option)
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4. SERIAL INTERFACE: M3510AR

4=1. SERTAL INTERFACE: M8510AR (RE Type)

4-1-1. Type

Conforming to RS232C interface

4-1-2, Data transmission Speed

110, 200, 300, 600, 1.200, 2.400, 4.800C and 9.000 BPS

At a transmission Speed of 9600BPS, the total number of bits
mist not be less than 10 (Example 1).

1:
4=-1-3. Data Protocol Example
DATA READY/BUSY (DTR) system Start 1
Data 7
4-1-4, Synchronous system  ASYNCHRONQUS NO pavity
_ Stop 1l bit
(1) START-BIT : 1 bit
Total 9 bits
(2) STOP-BIT : 1 bit or 2 bits
r- Word length

N

—==n C===3 E===2 c===2 ———
l ] | ' ' } ) y I i
i I 3 H I i i
i ' ] 3 J ] ' )
r===5 —— C2rs Em== " te———

bl b2 b3 b4 b5 bt b7 bp Ex
Stop bit

Parity bit

Start bit

@ Word length: 7 or 8 bits

4-1-5, Error Detection

(:) PafitY Check s+ VRC (vertical redundancy check), EVEN, ODD
NO-PARITY, and IGNORE

(:) Framing Frror : Identifies when there is no STOP BIT within
a frame specified by the START BIT,. |

(:) Overrun Error : Identifies when the next data are input
befor the data input by the host CPU to
UART are read by the printer.

NOTE: If any of the above errors occurs, the erroneous data 1is

printed intact,
An error in Bit Image is also printed intact.
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4-1-6, Interface connector signal arrangement

NCTE: "C" = Connected;
RS5232C
"NC"= Not Connected
PIN-NC. | Symbol Descriptions Direction TEEEE;

1 FG Frame Ground # C
*(2) SD Send Data Output NC

3 RD Received Data Input C

4 RTS Request to Send Output NC

5 CTS Clear to Send Input NC

5] DSR Data Set Ready Input NC

7 SG Signal Ground C

8 CD Carrier Detect Input NC

20 DTR Data Terminal Ready Output C
*(2) CER Carrier Error Output
14 FAULT Fault Output

*  SD can be output in place of CER by switching jumper wire.

4~1~7, Applicable connector

Plug (cable side)

DB~25 (made by JAE) or the equivalent
DB-258 (made by JAE) or the equivalent

Receptacle (printer side) :
13 12 11 3 2 1
O O 0 0 i, ) a 0O O
25 %2 T~ 1% f4
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4=-1-8,

DATA RDY/BSY system (RS232C)

When the printer is operated with DATA READY/BSY system, the
following signal lines are necessary;

1.

20.

FG (Frame Ground)

Grounding line for circuit protection.

CER (Carrier Error)
{This signal is output by switching the Dip switch,)

When any of the errors (Parity Error, Framing Error or
Overrun Error) is detected, this signal is turned to low
level within lms from the stop bit end of received data.
When the host computer continuously transmits codes to
the printer without sending the CAN code, the printer
continuously receives codes.

In case the CER line is low level when the printer receives
the CAN code or the DC3 code, or when the printer is deselected
by the select switch, this line becomes high level,

NOTE: 1In the Bit Image Graphic mode the CAN code and the DC3
code become Bit Image Graphic data.
When a transmission error occurs in the Bit Image
Graphic mode and the CER line becomes low {high) level,
the host CPU does not turn the CER line to high (low)
level until the Bit Image Graphic mode is finished.

RD (Received Data)

This is a serial data transmission line to the printer £from
a host CPU. When no data is transmitted, this line must be in
"MARK" state {(low level).

SG (Signal Ground)

This 15 a grounding line for the signals.

DTR (Data Terminal Ready)

This line becomes a high level while the printer is receiving data.
This line becomes a low level while the printer is not recelving
data.
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4-1-9, Input/Cutput circuit configuration

Signals Circuit
+5V
F—===-=—= 1
Outppt SD(CER) T | | :
1
]
U
-12V oV +12v
SN75150 or the eguivalent
Signals Circuit
RD
r ___________ 1
CTS |
<]
Input DSR . : N ! O
- I
+5V ov
SN74154 or the egquivalent
1. Output level Nominal X 12v
2. Input level Max. Tisy
Min. T 5v
NOTE: The circuit is protected against input signals

(fail-safe operation).

The threshold voltage level is shown below:

F(

+2. 2V

2/

+1.4V

ON OFF

(MARK) | (SPACE) T (MARK)
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4-1-10C,

(1)

(2)

(3)

(4)

Selection by Dip Switch

Selection of 7-bit or 8-bit data

Data 21-6
8~bit Open (ST)
7-bit Closed
Selecticon ﬂf_parity check
Parity Check 21-3 21-4
EVEN Open Open
ODD Closed Open
NC PARITY Cpen Closed

Note:

(ST)

Selection of stop bit 1 or 2
Number of Lines 21-1
1l bit Cpen
2 bits Closed

Selection of data transmission EEEEd {Unit: baud)

(ST)

For the Ignore Parity, refer to page 50.

Speed 22-1 22=2 22=3
9600 Open Open Open
4800 Open Open Closed
2400 Open Closed Open
1200 Open Closed Closed
600 Closed Open Open
300 Closed Open Closed
200 Closed Closed Open
110 Closed Closed Closed

When the transmission rate i1s 9600 baud, do not
specify 7-bit, no parity and one stop bit.

—_ 3P -
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4-2. ISERIAL INTERFACE: M8S5S10AR (RD TYPE)

4-2-1. Type
@ Conforming to RS232C interface

4-2-2. Data transmission Speed

110, 20¢, 300, 600, 1.200, 2.400, 4.800 and 9.600 BPS

At a transmission Speed of 9600BPS, the total number of bits

mist not be less than 10 (Example 1) .

4-2-3. Data Protocol
(1) DATA READY/BUSY (DTR) system
(2) Xon/Xoff, ETX/ACK system

4-2-~-4, Synchronous system ASYNCHRONOUS

(1) START-BIT : 1 bit

(@) sTOP-BIT 1 bit or 2 bits

= word length

::::q F:::J F:::%
1

) l I I I

| ) | |

—— Eoe= Ezm=d coz=4

i 1
Ezzm= HE
bl b2 b3 bd bSs b6 b7 bp ih
- Stop bit

Start bit

(3 Word length: 7 or 8 bits

4-2-5, Error Detection

i

Example 1:
Start 1
Data 7
No parity
Stop 1 bit
Total 9 bits

[ e 1 [ illplpte |
| 1 I I
| | | |
i I 1 I

Parity bit

@ Parity Check
C) Framing Error

@ Overrun Error

VRC (vertical redundancy check), EVEN, ODD,
NO-PARITY, and IGNORE

Identifies when there is no STOP BIT within
a frame specified by the START BIT.

Identifies when the next data are input
before the data input by the host CPU to
UART are read by the printer.

NOTE: 1If any of the above errors occurs, the erroneocus data is
printed intact.
An error in Bit Image is also printed intact.
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4-2-6. Interface connector signal arrangement NOTE: "C" = Connected;
"NC"= Not Connected

@O Rs 232C
: : : : RDY X0ON/XOFF
PIN-NC. | Symbol Descriptions Direction ;f/g;Y ETX§ACK
1 ~ FG Frame Ground C C
*(2) Sb Send Data Jutput NC C
3 RD Received Data Input C C
4 RTS Request to Send Cutput NC C
5 CTS Clear to Send Input - NC C
6 DSR Data Set Ready Input NC C
7 SG Signal Ground C C
8 CD Carrier Detect Input NC C
20 DTR Data Terminal Ready Output C C
* {2} CER Carrier Error Output C NC
14 - | FAULT Fault Qutput C C

* 8D can be output in place of CER by switching jumper wire.

4-2-7. Applicable connecteor

Plug {(cable side) : DB-25 (made by JAE) or the eguivalent
Receptacle {printer side) : DB=255 {(made by JAE)} or the egquivalent
13 12 11 3 2 1

"] o i

e ©& © e
O 56 %4 T~ 1% 4

O

4-2=-8. Signal Descriptions
(1) Xon/Xoff, ETX/ACK system (In case of RS232C)

When the printer is operated with Xon/YXcoff, ETX/ACK system,
the following Signal lines are necessary;

l. FG {Frame Ground)

Grounding line for circuit protection.

2. 5D (Send Data)

This 1s a serial data transmission line to the host CPU
from the printer.

When no data is transmitted, this line must be in "MARK"
state.

It goes low when the logic is "0" and high level when the
logic 1s "1".
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3.

14,

20,

(2)

RD (Recelived Data)

This is a serial data transmission line to the printer
from a host CPU. When no data is transmitted, this

line must be in "MARK" state. It goes low level when the
logic is "0" and high level when the logic is "1".

RTS {Request to Send)

This is an output signal from the printer, and goes high level
when the printer is selected.

CTS {Clear to Send)

This is a line for printer input signals.
This line must go high level to allow the printer to send
out the data.

PSR (Data Set Ready)

This is a signal line to the printer. It must go high
level in order to permit the printer to receive data signals.

SG (Signal Ground)

This is a grounding line for signals.

CD (Carrier Detect)

This line is used to detect the input signal carrier entering

the printer. It is nommally ignored. It is not used in this printer.
FAULT (Fault)

This signal is low when the printer is abnormal or when deselectead.

It is high when the printer is normal and selected.

DTR {(Data Terminal Ready)

This is a line for the printer output signals.,
When power 1s supplied to the printer and the printer is ready to
recelve the data, this line becomes a high level.

NOTE: The DSR and CTS lines can be isolated for ignorance by
switching the jumper line.

DATA RDY/BSY system {(In case of RS232C)

When the printer is operated with DATA READY/BSY system, the following
signal lines are necessary;

1.

FG (Frame Ground)

Grounding line for circuit protection.

CER (Carrier Error)
{(This signal is cutput by switching the Dip switch.)

When any of the errors (Parity Error, Framing Error or Qverrun Error)
is detected, this signal is turned to low level within lms from the
stop bit end of received data, When the host computer continuously
transmits codes to the printer without sendlng the CAN code, the
printer continuously receives codes.
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In case the CER line is low level when the printer receives the
CAN code or the DC3 code, or when the printer is deselected by
the select switch, this line becomes high level.

NOTE: In the Bit Image Graphic mode the CAN code and the DC3 code
become Bit Image Graphic data.
when a transmission error occurs in the Bit Image Graphic
mode and the CER line becomes low (high)} level, the host
CPU does not turn the CER line to high (low) level until
the Bit Image Graphic mode is finished.
3. RD (Received Data)

This is a serial data transmission line to the printer from a
host CPU. When no data is transmitted, this line must be in "MARX"
state {low level).

7. 5G (Signal Ground)

This 1s a grounding line for the signals,

14, FAULT (Fault}

This signal i1s low when the printer is abnormal or when deselected.
It is high when the printer is normal and selected.

20. DTR {(Data Terminal Ready)

This line becomes a high level while the printer is receiving data.
This line becomes a low level while the printer is not receiving data.
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4-2~-9, Input/Output circuit configuration

(1)
Signals Circuit
+
FAULT oV
re—=—— ===
Qutput SD(CER) T | :
1
RTS O : [:::)}—{:} ] -0
ENPEEN
-12V OV +12v
S5N7/5150 or the equivalent
Signals Circuit
RD
Fr == 1
CTS : | :
Input DSR o ; Oq—_q : -0
” T
+5V oV

SN74154 ar the equivalent

1l Output lewvel

2 Input level

NOTE :

Nominal T12v
Max. ilSv
Min. + 5v

The circuit is protected against input signals
(fail-safe operation).

The threshold voltage level is shown below:

it

/

+2 .2V +1.4V
OFF ON QF F
(MARK) T+ (SPACE) | (MARK)

R




4-2-10, Switchigg_uf the functions

(L) Selection of RS232C or 20mA current loop

(ST)
20ma
SW NO. | R5232C Current loop
53-1 Closed Open (ST) §tands for standard
machine.
23=2 Open Closed
{2} Selection of SD or CER
Except JA JA
S5W NO. sSD CER
212 Open Closed
(3) Selection of use or unuse of CTS
| (ST)
SW NO, Use Unuse
24-5 Open Closed
246 Closed Open
(4} Validity of CD It is not used in this printer.
(ST)
SW NO. | CD Valig CD Invalid
24~7 Closed Open
24-8 Open Closed
(3) Selection of RTS or DTR
(ST)
SW NO, RTS DTR
24-3 Open Closed
24-4 Closed Open
(6) Selection of DSR
(ST)
5W NO. | Ignored | R5232C Curreﬁzmiﬂﬂp
23-3 Open Open Closed
23-4 Open Closed Open
23=-5 Closed | Open Cpen




(7)

Selection of DTR

SW No. RDY/BSY XON/XOFF ETX/ACK
24~-1 Closed Open
24~2 Open Closed
(8) Selection of data protocol
DATA 21=7 21=8
Open Open {ST)
RDY /BSY
/ Closed | Cpen
XON/XOFF Open Closed
ETX/ACK Closed Closed
(9} Selection of 7-bit or 8-bit data
Data 21-6
8 bit Open (ST)
7 bit Closed
{10) Selection of parity check
Parity Check 2]1-3 21-4
EVEN Open Open (ST)
ODD Closed Open
NO PARITY Open Closed

Note: For the Ignore Parity, refer to page 50,

(11) Selection of stop bit 1 or 2

Number of Lines 21-1
l bit Open (ST)
F
2 bits Closed

-



{12)

Selection

of data transmission speed {(Unit: baud)

Speed 22=1 22=2 22-3
3600 Open Open Cpen
4800 Open Open Closed
2400 Cpen Closed Open
1200 Open Closed Closed

&00 Closed Open Open
300 Closed Open Closed
200 Closged Closed Open
110 Closed Closed Closed

When the transmission rate is 9600 baud, do not
specify 7-bit, no parity and one stop bit.

-] () -
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4-3, SERTAL TNTERFACE: M8510AR (CD TYPE)

4-3-1, Type

@ Conforming to RS232C interface
@ 20mA current loop

4-3-2, Data transmission Speed
110, 200, 300, 600, 1.200, 2.400, 4.800 and 2.600 BPS

At a transmission Speed of 9600BPS, the total number of bits
must not be less than 10 (Example 1).

Example 1:
4-3-3. Data Protocol
Start 1
() oATA READY/BUSY (DTR) system Data 7
C) Xon/Xoff, ETX/ACK system No parity
Stop 1 kit
4-3-4, Synchreonous system ASYNCHRONOUS .
Total 9 bits
(1) START-BIT : 1 bit
(2) STOP-BIT : 1 bit or 2 bits
|— Word length —|
— [ meferarat | [ mifeegi e | | ety | Lnmad
I ¢ I I I I I ) ! ; I
I ! I ! I ! ! I I ) )
I i | | I | [ 1 | T I
E=== pfrmigmior E===3 Er=zx b e
Bl b2 b3 b4 b5 hé b7 bp ix
~Btop bit
Start bit
Parity bit
@ Word length: 7 or 8 bits
4-3-5, Error Detection
(D Parity Check : VRC (vertical redundancy check), EVEN, ODD,
NO~-PARITY, and IGNORE
C) Framing Error : Identifies when there is no STCP BIT within

a frame specified by the START BIT.

(:) Overrun Error : 1Identifies when the next data are input
before the data input by the host CPU to
UART are read by the printer.

NOTE: If any of the above errors occurs, the erroneous data is

printed intact.
An error in Bit Imaqe is also printed intact.
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4-3-6, Interface connector signal arrangement NOTE: "C" = Connected;
"NC"= Not Connected
@ rs 232C
PIN-NO. | Symbol Daescriptions Direction EfEHE;Y Egﬂ;igi?
1 FG Frame Ground C C
* (2} SD Send Data Output NC C
3 RD Received Data Input C C
4 RTS Request to Send Qutput NC C
5 CTS Clear to Send Input NC C
& DSR Data Set Ready Input NC C
7 5G Signal Ground C C
8 CD Carrier Detect Input NC C
20 DTR Data Terminal Ready Output C
*(2) CER Carrier Error Cutput NC
14 FAULT Fault Output C
@ Current Loop
PIN=-NO. | Symbol Descriptions Direction R%Y EEE;EEEF
1 FG Frame Ground C C
*(18) SD(+) Send Data (+) Cutput NC C
9 RD(+) Received Data (+) Input C c
13 DSR (+) | Data Set Ready {+) Input NC C
*(19) SD(~) Send Data (~) Cutput NC C
10 RD(-) Received Data (-} Input C C
25 DSR{-) Data Set Ready (-) Input NC C
11 DTR{+) Data Terminal Ready(+) Output C C
12 DTR({-) Data Terminal Ready{(-) Output C C
*¥(18) CER{+) Carrier Error (+) Output C NC
*(19) CER({-) Carrier Error (=) Cutput C NC

* SD can be output in place of CER by switching jumper wire.

4-3-7. Applicable connector

Plug {cable side)

Receptacle (printer side) :

DBE=25 (made by JAE) or the equivalent

DBE-255 (made by JAE) or the equivalent

13 12 11
o o o

%5 %4

i
o

o

L+ O

1% 4

O
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4-3-8, Signal Descriptions

{1) Xon/Xoff, ETX/ACK system (In case of RS232C)

When the printer is operated with Xon/Xoff, ETX/ACK system,
the following signal lines are necessary;

1.

14.

20.

FG (Frame Ground)
Grounding line for circuit protection.
SD {Send Data)

This is a serial data transmission line to the host CPU
from the printer,

When no data is transmitted, this line must be in "MARK"
state,

It goes low when the logic is "0" and high level when the
logic is "1V,

RD (Received Data)

This is a serial data transmission line to the printer

from a host CPU. When no data is transmitted, this

line must be in "MARK" state. It goes low level when the
logic is "0" and high level when the logic is "1™,

RTS (Request to Send)

This is an output signal from the printer, and goes high level
when the printer is selected.

CTS {Clear to Send)

This is a line for printer input signals.
This line must go high level to allow the printer to send
cut the data.

DSR (Data Set Ready)

This is a signal line to the printer. It must go high
level in order to permit the printer to receive data signals.

S5G (Signal Ground)

This 1s a grounding line for signals.

Ch (Carrier Detect)

This line 1is used to detect the input signal carrier entering

the printer. It is nommally ignored. It is not used in this printer.
FAULT (Pault)

This signal is low when the printer is abnormal or when deselected.

It is high when the printer is normal and selected.

DTR (Data Terminal Ready)

This is a line for the printer output signals.
When power 1s supplied to the printer and the printer is ready to
recelve the data, this line becomes a high level.

NOTE: The DSR and CTS lines can be isolated for ignorance by
switching the jumper line.
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{2) DATA RDY/BSY system (In case of RS232C)

When the printer is ¢perated with DATA READY/BSY system, the following
signal lines are necessary;

1. FG (Frame Ground)
Grounding line for circuit protectiocon.
2. CER (Carrier Error)
(This signal is output by switching the Dip switch.)

When any of the errors (Parity Error, Framing Error or Overrun Error)
is detected, this signal is turned to low level within lms from the
stop bit end of received data, When the host computer continuously
transmits codes to the printer without sending the CAN code, the
printer continucusly receives codes.

In case the CER line is low level when the printer receives the
CAN code or the DC3 code, or when the printer is deselected by
the select switch, this line becomes high level.

NOTE: 1In the Bit Image Graphic mode the CAN code and the DC3 code
become Bit Image Graphic data.
When a transmission error occurs in the Bit Image Graphic
mode and the CER line becomes low {(high) level, the host
CPU does not turn the CER line to high (low) level until
the Bit Image Graphic mode is finished.
3. RD (Received Data)

This is a serial data transmission line to the printer from a
host CPU. When no data is transmitted, this line must be in "MARK"
state {low level).

7. SG (Signal Ground)

This 1s a grounding line for the signals.

1l4. FAULT (Fault)
This signal is low when the printer is abnormal or when deselected.
It 1is high when the printer is normal and selected.
20, DTR (Data Terminal Ready)
This line becomes a high level while the printer is receiving data.
This line becomes a low level while the printer is not receiving data,
(3) X ON/X OFF, ETX/ACK system (In case of 20mA current locp)

When the printer is operated with X ON/X OFF or ETX/ACK system, the
following signal lines are necessary.

l. FG (Frame Ground)

Grounding line for circuit protection.
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18.
19.

10,

13.

25.

11.

12.

(4)

18.

19.

SD(+)
SD{=) (Send Data)

This is a serial data transmission line to the printer from a
host CPU. When no data is transmitted, this line must be
in "MARK" state (20mA current flows).

RD(+])

RD{-} ({(Received Data)

This is a serial data transmission line to the printer from a
host CPU. When no data is transmitted, this line must be in
"MARK" state.

DSE{+)

DSR{-} (Data Set Ready)

This is an input signal to the printer. When the printer receives
data, this line must be in "MARK" state.

DTR(+}

DTR(-) (Data Terminal Ready)

This is an output signal from the printer.
When power is supplied to the printer and the printer finishes
the restore operation, the printer becomes "MARK" (READY) state.

NCTE: DSRE(+) and (-} can be ignored by switching the jumper wire,

Data RDY/BSY system (In case of 20mA current loop)
Wwhen the printer is operated with this system, the following signal
lines are necessary.

FG (Frame Ground)

Grounding line for circuit protection.
CER(+)

CER(-) {(Carrier Error) (Valid for D type Dip switch only)
This signal is output by switching the Dip switch.

When any ©f the errors (Parity Error, Framing Exrror or Overrun Error)
is detected, this signal line must be in "MARK" state within lms
from the stop bit end of the received data. When the host computer
continuocusly receives codes.

In case the CER line is "MARK" state when the printer receives the
CAN code or the DC3 code, or when the printer 1s deselected by the
select switch, the CER line must be in "SPACE" state {no 20ma
current flows.).

NOTE: In the Bit Image Graphic mode the CAN code and the DC3 code
become Bit Imacge Graphic data.
When the transmission error occurs in the Bit Image Graphic
and the CER line becomes "MARK(SPACE)"™ state, the host CPU
does not turn the CER line to "SPACE(MARK)" state until the
Bit Image Graphic mode is finished.
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9. RD{+)
10. RD(-~) (Recived Data)

This is a serial data transmission line to the printer from
the host CPU, When no data is transmitted, this line must be in
"MARK" state.

11. DTR{+)

12, DTR{-)} (Data Terminal Ready)

When the printer 1s ready for receiving data, the DTR line is
"SPACE" state and when the printer is not ready for receiving, the
DTR line is "MARK" state.

4=-3-9, Input/Output circuit configuration
(1) |

Signals . Circuit
FAULT oV
Cutput SD(CER) T r__ S -E
RT3 o1 | PP
DTR L |

-12V oV +12V
SN75150 or the equivalent

Signals Circuit
RD
r ___________ 1
CTS ' I
I e !
Input DSR O : Cﬁij < I -0
” B
+5V oV
SN74154 or the equivalent

1 Output level : Nominal tiov
2 Input level : Max. Tisv
Min, Tt 5y

NOTE: The circuit is protected against input signals
(fail=-safe operation).
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The thresheld voltage level is shown below:

{¢
/7

+2.2V +1.4V

OFF ON OFF
(MARK) | (SPACE) ' (MARK)

(2) 20mA Current Loop

Signals Ciyxcuit
SD{+) I+
(CER(+)) +5y =——W——©0O “’""1'
DTR{+)} I
Output :
SD(=) Signal - L}C O (=)= oy
{CER(-)) : :
DTR {~) SN7406 : :
I
. vV MCT2E 1N : :
RD (+) - .
DSR (+) O )= :
| |
Input |
- I
DSR{—)
777
Output level I+ 20ma
Input level I 20mA

IN
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4_3_10 -

Switchiqg of the functions

current loop

(1) Selection of RS232C or 20mA

{2} Selection

(ST)
20ma
SW NO. | RS5232C Current loop
23-1 Closed Open
23=2 Open Closed
of SD or CER
Except JA JA
SW NO. 5D CER
212 Open Closed

(3) Selection

of use or unuse of TS

(ST)
5W NO. Use Unuse
24-5 Open Closed
24-6 Closed Open

(4) validity of CD It is nmot used in this printer.

(5) Selection of RTS or DTR

{8T) stands for standard

machine.

{¢) Selection of DSE

(ST)
SW NO, | CD Valid CD Invalid
24=7 Closed Open
24-8 Open Closed
{(ST)
SW NG, RTS DTR
24~3 Open Closed
24=-4 Closed Open
{ST)
20maA
NG .
SW Ignored | RS232C Current Loop
23-3 Cpen Cpen Closed
23-4 Cpen Closed Open
23=5 Closed | Open Open
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(7)

Selection of DTR

SW NG. RDY/BSY XON/XOFF ETX/ACK
24-1 Closed Cpen
24=2 Open Closed
(B) Selection of data;E;ﬂtncol
DATA 21 =7 21-8
Open Open {ST)
RDY/BSY
/ Closed | Open
XON/XOFF Open Closed
ETX/ACK Closed Closed
(9) Selection of 7=-bit or 8-bit data
Data 216
8 bit Upen (5T)
7 bit Closed
{10} Selection of parity check
Parity Check 21-3 21-4
EVEN Open Open {sT)
ODD Closed Open
NO PARITY Open Closed

Note: For the Ignore Parity, refer to page 50,

(l1ll) Selection of stop bit 1 or 2

Number of Lines 21-1
1 bit Open {ST)
2 bits Closed
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(12) Selection of data transmission

speed (Unit: baud)

Speed 22=1 22=-2 22-3
9600 Open Open Open
4800 Open Open Closed
2400 Open Closed Open
1200 Open Closed Closed

600 Closed Cpen Open
300 Closed Open Closed
200 Closed Closed Open
110 Closed Closed Closed

Do not use current loop at more than 2400 BPS.
When the transmission rate is 9600 baud, do not
specify 7-bit, no parity and one stop bit.

O

o

(ST)

Note: In this machine, the parity can be ignored under
the following setting.

Host Side

e 7=bit

o Ignore Parity
ex. Even, Odd,
Mark, Space

)

> (SW21-6 open)
o No Parity

SW21l-3 open
SW2l-4 closed

Printer Side
Serial Board Main Board
o 8-bit e 7=bit

(SW2-6 closed)

Principle of Ignore Parity

Host Side

l1 234 567

Q0

|

T=bit data

Ignore Parity '
1 or 2 stop bit(s)

!

Q0

Printer Side

|

8~-bit data

tart bit

1 or 2
tart kit
Serial
ata
1 23456 78

0

0|0

1 Gé 2 stop bit(s}

Serial Board

Parallel

ata

l 2 3 4 567

Main Board
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5. Data Protccol

5=1, Data Protocol (RE TYPE)

Data RDY/BSY system

This system uses the level signal (DTR) which indicates the
printer state.

This printer provides a data buffer which stores on the
principle of "first-in, first-out". If the host CPU
continues to transfer data ignoring the signals from this
printer, some data may be lost,

When the remaining capacity of the data buffer becomes less
than 30 bytes, the DTR signal becomes low level. Therefore
the printer outputs the BSY signal. When the remaining
capacity of the data buffer becomes more than 99 bytes, the
DTR signal becomes high level and printer becomes ready for
receiving data.

The host CPU must stop the data transmission within 27 bytes
after the DTR signal becomes low level.

The host CPU transmits the data exceeding the capacity of the
data buffer ignoring the BSY signal, this printer receives the
overflow data but it must be discarded.

At power on time, when the printer is ready to receive the data
and is selected, the DTR signal becomes ready state,

NOTE 1. Relationship between SEL Switch and DCl/DC3 Code

The DTR and RTS signals go low when the printer is deselected
by the SEL switch or it receives a DCl code. The DTR signal

also goes low when the receive buffer is under the conditions
described on page 5l.

The DTR and RTS signals go high when the printer is selected
by the SEL switch or it receives a DCl code. The DTR signal
also goes high when the printer is under the conditions
described on page El.

NOTE 2. Abnormality of Printer

When an abnormality occurs in the printer, the printer will be
deselected under any of the following conditions.

1. When the paper has run out.

. The cover is open.

When the carrier has overrun.

There is remnant printer data even after
the carrier has passed the left detection
pesition,

5. When the printer is in DESELECT status.

B W M
]

The signals to the host CPU at this time are as follows:
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At abnormal printer time

At printer restored time

RDY/BSY
system DTR = L DTR = H
NOTE 3. The INPUT PRIME signal causes the printer to be reset

when a space state (break state) of more than one
character 15 detected in the received data regardless

of the protocol.
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5‘_2+

Data Protocel (RD CD TYPE)

5=2-1,

5_2_2 "

This printer provides three types of transmission system.

1. Data RDY/BSY system

This system uses the level signal (DTR} which indicates the
printer state.

2. ETX/ACK system

This system uses the serial codes ASCII CODE-ETX, ACK,

3. ZON/XOFF system

This system uses the serial coded ASCII CODE-XON, XOFF.
They are selected by using the dip switches.

This printer provides a data buffer which stores on the
principle of "first~in, first-ocut"™. If the host CPU continues

to transfer data ignoring the signals from this printer, some
data may be lost.

Data RDY/BSY system

When the remaining capacity of the data buffer becomes less than

30 bytes, the DTR signal becomes low level. Therefore the printer
outputs the BSY signal. When the remaining capacity of the data
buffer becomes more than 99 bytes, the DTR signal becomes high level
and printer becomes ready for receiving data.

The host CPU must stop the data transmission within 27 bytes after
the DITR signal becomes low level. |

The host CPU transmits the data exceeding the capacity of the data
buffer ignoring the BSY signal, this printer receives the overflow
data bhut it must be discarded.

At power on time, when the printer is ready to receive the data and
is selected, the DTR signal becomes ready state,

ETX/ACK system

When the buffer is ready to restore the data, it makes the DTR
level high (ready state) and sends out ACK code.

The printer stores the received data in the buffer, prints the
data in series when it finds the ETX code in the buffer.

When this performance is finished, the printer sends out the
ACK code.

Therefore, the host CPU must transmit the next text when it
receives the ACK gode., And it is necessary to include the ETX
does properly in the data stream of the CPU considering the
capacity of the printer's buffer.
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Printer ACK ACK

HOST CPU DATA « » « ETX DATA - » » ETX
L w r L - F
MaX 300 bytes Ma¥X 300 bytes

Rule of Text

The number of characters including the ETX code must be up to
300 bytes in a text. A text must ends with the ETX code.

5~2-3, XON/XOFF System

When the remaining capacity of the data buffer becomes less

than 30 bytes, the printer sends an XQFF code (13H). When the
remaining capacity exceeds 100 characters, the printer sends an
XON code (11H).

The host CPU must send the next data after an XON code is received.
When the printer i1s ready to receive data after power on, it causes
the DTR signal to go high (READY) and an XON code is sent if the
printer is selected, and an XOFF code if deselected.

The printer sends an XOFF code when it is deselected.

The printer sends an XON code when it changes from SELECT to
DESELECT state. A text must be within the maximum capacity of

the data buffer minus 29 characters.

NOTE 1. Relationship between SEL Switch and DCl/DC3 Code

1) RDY/BSY system

The DTR and RTS signals go low when the printer is deselected
by the SEL switch or it receives a DCl code. The DTR signal
also goes low when the receive buffer is under the conditions
described on page 53.

The DTR and RTS signals go high when the printer is selected
by the SEL switch or it receives a DCl code. The DTR signal
also goes high when the printer is under the conditions

described on page 53,

2}  XON/XOFF system

The printer sends an XOFF code to the host CPU when it is
deselected by the SEL switch or it receiwves a DC3 code.
However, 1f an XOFF code has already been sent because the
data buffer became full, the printer will send an XOFF code.

When the printer is selected by the SEL switch or it
receives a DCl code, it sends an XON code only if an XOFF
code has already been sent due to operation of the SEL
switch or reception of a DC3 code.
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3)

ETX/ACK system

The ETX and ACK codes are transferred independently regardless
of operation of the SEL switch or reception of a DC1/DC3 code.

NOTE 2.

Abnormality of Printer

When an abnormality occurs in the printer, the printer will be
deselected under any of the following conditions.

1. When the paper has run out.
2. The cover 1s cpen.
3. When the carrier has overrun.
4, There is remnant printer data even after
the carrier has passed the left detection
position.
5. When the printer is in DESELECT status.
The signals teo the host CPU at this time are as follows:
In Case of RS232C
At abnormal printer time At printer restored time
RDY/BSY FAULT = L FAULT = H
ETX/ACK
system FAULT = L FAULT = H
XON/XOFF FAULT = L FAULT = H
system XOFF cutput XON cutput
In Case of 20mA Current Loop (CD only)
At abnormal printer time At printer restored time
RDY/BSY DTR line is in SPACE DTR line is in MARK
state. (No 20mA current state. (A 20mA current
system flows.) flows}).
ETX/ACK
system
XON/XOFF
XOFF output XON o u
system P utput
NOTE 3. The INPUT PRIME signal causes the printer to be

reset when a space state (break

state) of more

than one character is detected in the received

data regardless of the protocol.
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6-

FUNCTION CODES

a1 Function Codes

CODES

FUNCTION

CR (OD}H
Carriage Return
13 Decimal

Print c¢command code

Auto line feed upon completion of printing is
selectable by a function control switch (SW1-8).
Carriage return command in incremental print mode.

* This code is ignored in legic seek print mode

when no print data is found in buffer.

ILF (OA}H
Line Feed
1C¢ Decimal

Line feed command

May be selected as a print command by setting DIP
switch (SW1-7) closed in logic seek print mode.

Forward feed in FORWARD mode (reverse feed in REVERSE
mode )

When bottom of form (BOF) code is used in VFU control
in FORWARD mode, a line feed from the last line causes
a skip to the next top of form (TOF). (In REVERSE mode,
a line feed from TOF causes reverse feed to the bottom
position of previous form.)

VT (OB)H
Vertical Tab
09 Decimal

Multiple line feed code. Automatic line feed to vertical
tab set in channel 2 of VFU.

May be selected as a print command in logic seek print
mode by setting DIP-SW (SW1-7) at closed position.

When SW-7 is copen, VT often print data is ignored.

When no vertical tab has been set at channel 2 of VFU,
line feed to the next top of form (TOF) position.

The above also applies to REVERSE mode.

FF (OC)H
Form Feed

12 Decimal

Multiple line feed code, automatic feed to top of form
(TOF) position, as set in VFU channel 1. (The form does
not stop at the BOF position set in VFU.)

Can be selected as a print command in logic seek print
mode by setting DIP SW (SWl-7) closed when SW-7 is open,
FFP after print data is ignored.

The above also applies to REVERSE mode.
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CODES

FUNCTION

CAN {(18)H
Cancel
24 Decimal-

Cancels print data received prior to this code and
within the same line as this code.

This code 1s ignored in incremental print mode.

Any control code or print mode in effect prior to the
CAN code remains valid. The last mode before the
reception of CAN code is maintained.

so (OE)H
Shift Out
14 Deciaml

Elongated character command code. (Double Width
Character)

Data feollowing reception of this code shall be
elongated until SI code is received.

This code functions as a selection code for selecting
KANA character area in case Japanese 7-bit code is
used (SWl-1 1-3/0PEN, S5W2-6/CLOSED)

SI (OF)}H * A clear command for elongated character command.

Shift In In case the Japanese 7-bit code is used, this code

AS functions as a clearing code for KANA character area
and selects Alpha-Numeric area.

DCl (11)H This code is used to place printer in SELECT state,

Device Control 1 A3

Can be ineffective by setting switch (SW1-5) closed.

DC3 (13)H
Device Control 3

19

Code is used to place printer in DESELECT state.
Can be ineffective by setting DIP switch (SW1-5)
CLOSED.

BS (08)H
Back Space

Effective only in incremental print mode.

Back space command. Back spac¢ing is carried out
after the data received just prior to this code is
printed.

Ignored when no print data is found.

The printer head will not stop at the next position
to be printed.
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CODES

_r

FUNCTION

HT (O09)}H
Horizontal Tab

9

* Moves the head to the nearest horizontal tab set

* Not ignored in incremental print mogde.

position.

Ignored when no horizontal tab set is found.

The carrier
slides to the right end.

DC2 (12)H
Device Cont. 2

N8

*

Elongated character command code in case Japanese
7-bit code is used.

Japanese 7-bit code data following this code shall
be elongated until DC4 code is received.

Ignored when codes other than Japanese 7-bit code
are used.

DC4 (14)}H
Device Cont. 4

o

A clear command for elongated character command for
Japanese 7-bit code.

Ignored when codes other than Japanese 7-bit code
are used.

GS (1D)H

Group Separator

29

Initial start load command to load electronic Vertical
Format Unit (VFU). Data preceded by GS code will be
stored in VFU memory. |

TOF code must immediately follow GS or the entire format
load will be cancelled and the printer will revert to
the programmed format. When the power is turned on,

the printer is set to the preprogrammed format.

RS (1lE)H

Record Separator

1

The end of load command for VFU loading.
TOF must immediately precede RS or RS 1s ignored and
the printer will revert to the preprogrammed format:
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CODES FUNCTION

Us (1lF}H * Vertical tab start command combined with the

Unit Separator fellowing 1 byte which defines either {A) the
number of channel of VFU where the format to be

35/1 followed is contained or (B) number of lines to

be fed expressed in weighted binary.

* Feeds the form up to the next TOF position, in
case that no tab is found in the specified channel
at a line below {in case of reverse mode, above)
than the current position. The binary value of
NM3INZNINDO must be between 0 and 15.

7(e|>14| 3¢ 2] 1} 1 Bit

olejoj1r| 1 1| 1] 1 US Ceode

(AY | X1 XIX|O| OlC2|Clice Channel of VFU

or
(BY | X[2I1X1)XIN3|INZ2INL|NO Number of lines

* X may be either 0 or 1

NOTE - When C=1, the form is fed to the next bottom or
TOF position.
when C=0, the code i1is ineffective.
The code is ineffective other than when 1 <C<6.
When the code is ineffective, the reception of
US code is cancelled.

* In logic seek print mode, this code doubles as a print
command with DIP SW (SW1-7) closed. When SW1-7 is open,
VI after print data is ignored.

DEL (7F)H /| Zf¥ * This is an ignore code,

6-2 Vertical Printing Format

The user has the option ¢f programming his own vertical format, or
using the pre-programmed format in the line printer. The pre-programmed
format consists of Top of Form at line 1, Bottom of Form at line 66

(or 72), and a vertical tab in channel 2 every sixth line down the form.
If the EVFU is not programmed by the user, or if the EVFU programming is
incorrect, the printer will default to the pre-programmed format.
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6-3

Electronic Vertical Format Unit-{EVFU)

The EVFU 15 a user-programmable vertical format unit similar in principle
to the mechanical VFU tape readers found on older printer. The EVFU can
accomodate maximum form lengths of 66 or 72 lines.

These lengths are determined by the setting of SW1l-4 (see Section 3-9).

Any forms length may be specified by programming the EVFU, as long as the
specified length does not exceed the maximum selected by the DIP switch.

There are three basic steps for loading vertical format data into the
printer. For these steps assume that the printer is to be set up for 66
lines. Use the same technigque for any other forms length.

a. Send the Start Lodad command to alert the printer that the feollowing

data are EVFU commands. Start ILoad is the ASCIT control character GS
(22 Decimal) .

L. Send 66 pairs of bytes, one pair for each line on the form, which
indicate which of the six available channels is to be set for that
line. The format of each byte is;

7|61 5 4 3 2 1 0

BYTE 1 | X{1|CH&|CHS5|CH4{CH3|CH2|CH]

BYTE 2| X({1] X X X X X X

X=Not Used

Channel 1 is used for Top of Form (TOF) and Bottom of Form (BOF}.

A TOF command must contain a 1 in channel 1 and a 0 in every other
channel. The first pair of bytes entered must contain the TOF code

or the entire format load will be cancelled, and the printer will
revert to the preprogrammed format. Channels 2 through 6 are vertical
tab channels and may be configured in any combination desired, as long
as channel 1 contains a 0.Al in both channels 1 and 2 indicates BOF.

After the 66 byte pairs have been entered, a 67th byte pair containing a
TOF code must bhe entered. If this is not done, the printer reverts to
the preprogrammed format. This TOF code effectively represents the top
of the next form. It must always follow the entry for the last line of

the form used {(e.qg. if forms are 15 lines long, TOF rmust be entered in
line position 16).

¢. Immediately following the 67th entry, load the End of Load command,
ASCII control character RS (Record Separator), 30 Decimal.
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EVFUD Program Example:

A typical EVFU program is shown in the example. As shown, a Form Feed command
(ASCII Character FF, 12 Decimal) or a tab to channel 1 will advance the form to
the next top of form.

A vertical Tab command (ASCII character VT, 11 Decimal) or a tab to channel 2
will first advance the form to line 17, then if issued a second time, to line 25.
Note that the VT command always uses channel 2.

Two consecutive tabs to channel 5 will advance forms to line 15, then to line 17.

Two consecutive tabs to channel 4 will advance forms to line 17, then to the tcp

of the next form (the printer will always stop at top of form if it is reached

before the designated tab channel is detected).

In the course of printing, when line 63 is reached, the BOF setting will automatically

cause the forms to advance to the top of the next form.

EVFU PROGRAM EXAMPLE

00011101 GS CODE-START VFU LOAD
1. 01000001 Line 1: Top of Form
01000000
2. 01000000 Line 2: No Tabs Set in this line
01000000
3. 01010000 . Line 15: Tab set in Channel 5
01000000
17. 01011Q10 Line 17: Tab set in Channels 2,4 and 5
01C00000
25, 01000010 Line 25: Tab set in Channel 2
01000000
63. 01000011 Line 63: Bottom of Form
01000000
67. 01000001 Effective Line 1 of next page: Top of Form
01000000

-5~



7.

Summarizing the commands utilizing the EVFU:

Form Feed: ASCII character FF {12 Decimal) advances forms to the next
top ¢f form.

Vertical Tab:

Unit Separator:

ASCII character VT (21 Decimal) advances forms to the
next line for which channel 2 of the EVFU is set.

ASCTI character US (31 Decimal} informs the printer
that the next byte contains forms motion information.
This succeeding byte is formatted in one of two ways,
as follows:

7161514 3| 2| 11 O

et
o

GCjcz2|cl|co
N3 |N2 |N1 [NO

AlX|X
BiX|X

e
=

In example A, CO0-C2 is a weighted binary number
indicating the tab channel to- be used (e.g., 1l0l= channel 3).

In example B, NO-N3 is a weighted binary number indicating
the absolute number of lines that forms are to be advanced,

regardless of their present position (e.g., 1llll advances
forms 15 lines.)

The 1 in position 4 indicates that this absclute format 1is
to be used.

Referring to the EVFU programming example, the following
are examples of US code usage:

00011111 US Code
0000C001 Advance to Channel 1 (TOF)

00011111 US Code
Q0000100 Advance to Channel 4 (Line 17)

00011111 US Code
00011101 Absolute advance of 13 lines

SPECIAL FUNCTIONS OF THE M&8510A

Introduction

graphics, etc.)

"Escape Sequences'.
ESC code,

The M8510Ahas a number of special functions which can be selected by the use of
These are multiple-byte commands beginning with the ASCII
(27 decimal or 1B hexadecimal)}, followed by cone or more ASCII codes,
which cause the printer to enter various operating modes (proportional spacing,
These escape sequences are explained below.
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7=1

7=2

Incremental and LDgic Seek Print Mode

In incremental print mode, the MB510A prints each character as it ig

received from the host computer.

to move to the left margin.
a buffer until a print command (e.g. carriage return} is received, or
an entire line of data is received with no print command. Printing is
bidirecticnal, and the dot head always moves at high speed to the

starting point of each line.
printer is powered on.

A carriage return causes the dot head
In logic seek mode characters are stored in

The logic seek mode is assumed when the

Command Decimal Data Hex..Decimal Data Function
Esc [ 27 91 1B 5B Incremental Print Mode
ESC ] 27 93 1B 5D Logic Seek Print Mede

NOTE-In incremental mode, once the dot head reaches the rightmost
printing pocsition, and no print command has been received, all
characters will be printed-‘in the same column.

Character Pitch

The character pitch is the number of characters per inch in a line of

print. The M8510A has four basic pitches:

Pica (10 CPI); Elite (12 CPI);

Compressed (17 CPI) and Proportional, which varies according to the

actual characters printed.

When the printer is powered on, it will

assume eilther pica or proporticnal, depending on the setting of DIP
switch 2-5 (see Section 3-9).

Command Decimal Data Hex. Decimal Data Character Pitch
ESC P 27 O 1B 50 Proportional
r“ ESC N 27 3¢ 1B 4E Pica Pitch (10 CPI)
ESC E 27 69 1B 45 Elite Pitch (12 CPI)
ESC 27 7 1B 51 Compressed Pitch (17 CPI)

Example: Printing in proportional, compressed, elite and pica pitches.

DATA :

PRINT:

ESC] P a B ¢ D [Esc]
ESC| NABCD |[CR
ARCDABLDRBCDAECD

_63_

CABCD

[Esc] EaBcCcoD




7=3

7-4

Line Feed Pitch

The number of lines printed per inch can be set by escape sequences,
The line feed amount can be set to 1/6 inch, 1/8 inch or N/144 inch
{(where N is a number between O and 99). The printer assumes a 1/6 inch
line feed when it is powered on.

Command Decimal Hex. Decimal Line Feed Pitch
Data Data
ESC A 27 65 1B 41 1/6 Inch Line Feed
ESC B 27 66_ 1B 42 1/8 Inch Line Feed
ESC T nlnQj 27 84 1B | 54 N/144 Inch Line Feed?*
nl nQ {nl) (nO)

*NOTE - To use N/144 inch line feed pitch, send ESC T immediately,

followed by nlnQ, a two digit decimal number between 00 and 99,
Line feed pitch remains effective until changed by another command.

Example: Line feeds of 1/6, 1/8, 16/144 and 48/144 inch.
pata: [ESc] A 12345 [cr] [Es¢] B 12345 [CR] [ESC
T16 12345 {CR T48 12345 12345 [CR

PRINT:

12345
12345

15445
12345

Forward and Reverse Line Feed

The printer is capable of both forward and reverse line feeding.
When powered on, it assumes forward line feed.

Command Decimal Hex. Decimal Direction of Line Feed
Data Data

ESC f 27 102 1B 06 Forward

ESC r 27 114 1B 72 Reverse

Once the line feed direction has been selected, it remains in force
until changed by ancther escape sequence.

Bold Print Characters

Bold print characters are printed significantly darker than normal

characters. When the printer is powered on, the bold print function
is de-activated.
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Ccommand Decimal Hex. Decimal :
Data Data Function
ESC | 27 33 1B 21 Bold Print Select
ESC " 27 34 1R 22 Bold Print Clear

Once selected, bold printing continues until cleared.

Example: Printing in nermal and bold print

Data: 1 2 3 4 5 |(ESC] ' 12 3 45 |ESCY! "1 2 3 4T¢5

PRINT:
123451234512345

Underline

Printed characters can be underlined. An underline command causes
subsequent characters to be underlined; this continues until the clear
underline commahd is received.

Decimal Hex.* Decimal :
Command Function
Data Data
ESC X 27 88 1B 58 Start Underline
ESC ¥ 27 89 1B 59 Stop Underline

Example: Printing underlined characters.

Data: 1 2 3 |ESC] X 4 5 6 |ESC| Y 7 8 ¢

PRINT:
12345478%

Left Margin Set

The left margin, once set, remains effective until it is either
changed by another left margin set command, or is reset to the
leftmost print position by the INPUT.PRIME signal from the host
computer. When the printer is powered on, the left margin is set
to the leftmost print position.

Command Decimal Data Hex. Decimal Data

ESC L nZnlnQ | 27 76 n2nln0 1B 4C (n2) (nl) (n0Q)

ng

-65—



7-8

n2nln0® is a three digit decimal number expressed in ASCII. That is,

add 48 to each digit to obtain its ASCII equivalent. The left margin
is set in accordance with the current character pitch selection.
Pica (10 CPI) is used in proportional printing mode.

Example: Setting the left margin to column 10

Data: 0123 4567890123456 |CR{I|ESC

L OO ABCTD |CR

PRINT:
01234547890 1234546/8Y
ABCD

NOTE = The first print column is column 0.

Horizontal Tab Set/Clear

Up to thirty two horizontal tabs can be set at cne time. The hori-
zontal tab command, HT (09 decimal), causes the dot head to move to
the next tab set. ‘The printer will ignore a horizontal tab command

if no tabs have been set, or if the dot head is at or beyond the last
tab set (logic seek print mode}. Tabs can be cleared selectively or
entirely. The tabs are set in accordance with the current character
pitch (pica pitch is used in proportional printing mode). If character
pitch is changed after setting tabs, they will no longer conform column-
wise--they will remain in the same physical positions as when they were
set. Therefore, tabs should be set only after pitch 1s selected. No
tabs are set printer is powered on.

Command Decimal Data Hex. Decimal Pata Function
ESC {(a,pb,c,~n . 27 40 o o o© 1B 28 o o O Set Tabs
ESC Ja,b,c,~n , 27 41 o o o 1B 29 o © o© Clear Tabs
ESC O 27 48 1B 30 Clear All Tabs

a,b,c are 3 digit decimal numbers expressed in ASCII {(add 48 to each
digit for ASCII code). They are the print column numbers.

NOTE - When using the selecting tab set/clear commands, the column
numbers must be 3 digits long. They must be separated by
commas (44 decimal), and terminated by a period (46 decimal).
If any error is made in the tab setting method, all tabs are
automatically cleared, and must be re-set. This also happens
if an attempt is made to set more than 33 tabs at one time.
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7-9

7-10

Example: (1) Tab Set - Tab positions are columns 2, 4, 8, 16 and 32

Data:

in pica

itch.

ESC| N [ESC

(002, 004, 008, 016, 032.

(2) Horizontal tabs are executed between characters to be
printed.

Data:

PRINT:

1234567890123 45678090

1234567890123 4567890 |cr

HT] A [uT] B

HT] ¢ [BT] p [AT] E [CR

1234567870 12345478%90123454678%012345678%0

A B e

Character Set Selectiaon

D

E

In addition to the switch selectable foreign language character sets
(see Section 3-9), the MBS510A can print Japanese Hiragana code, Greek
letters and special graphics characters by using escape sequence.
See Chapter 9 for tables of the various character sets.

Command Decimal Data |Hex. Decimal Data Character Set

ESC $ 27 36 1B 24 Alphanumeric (ASCII) Characters
ESC & 27 38 1E 26 Greek Characters or Hiragana
ESC # 27 35 1B 23 Graphic Symbols (7-bit)

When the printer is powered on, the alphanumeric character set is
assumed. See section 9-3 for explanation of character set selection.

Bit Image Graphics

The M8510A has a graphics capability which enables the user to specify
which wires of the dot head are to be fired in any dot position.

Thus, special characters not in the printer's character set can be

printed. In addition, by setting the line feed pitch to 16/144 inch

(see Section 7-3.), full page high resolution graphics can be accomplished.

Command

Decimal Data

Hex.

Decimal Data

ESC S n3nZnln0

27 83 n3n2nln0 1B 53

(n3) (n2} (nl) (n0)

—5 =




This is a six byte command which sets up the bit image graphics mode.
The four bytes, ninZnlnQ, are the ASCII presentation of the number of
dot positions (horizontally} to be printed in graphics mode.

For example, if 200 dot positions are to be printed, the command
would be ESC S 0200 (decimal data would be 27 83 48 50 48 48).

This six byte command would then be followed by 200 bytes, with each
of the 8 bits controlling one wire of the dot head. The density of
the bit image graphic¢s i1is affected by the character pitch currently
in force. {(see Section 7-2) The density of dots and the maximum
number of dot positions per line are defined in the following table.

Pitch Dots Per Inch Dots Per Line
Pica 10CPI 80 640
Elite 12 CPFI 96 768
Compressed 17 CPI 136 1088
Proportional 160 1280

Bit Image Grqphic Command

(a) The number of bit image transmission data bytes i1s specified by
the data ¢f the data of the 6th bytes.

Ex. In case of 200 bytes.

ESC| S 30432430430y

{(b) The specified maximum number of bytes is 9,999 bytes.
(EX. 1)

1-1. Six times of the format shown in FIG. A,

@ ABC is ASCCII code, and six times of the
format shown in FIG. A are printed in
this order

0

FIG.A
1-2. Data Entry Methed

1l To Enter ABC jip ASCII Code:

*

ESC] S 0 0 2 4 (33)(33) g(CCIR(CCY g vvnvenrns -, (33) 4 (33) x(CCIx (CC g

[RESEZVEttz:_J I Repeat the part marked * 6 times:
o Y {Note 1)
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A B C |ESC] 8 00 2 4 (33]H{33]H{CC}H(CC}H -------- {BB}H{BB}H{CC]H{CC)H

{_Reservatian_J

of 24 bytes | Repeat the part marked * 6 times.
Print sample P B

2 To Enter aAll Data in Dot Image Graphic Mode

ESC] 8§ O 7 2 {(Data same as note 1[ Data of note 2| |Data same as note 1| |CR

Print sample SRR B LR

I IIAII I
(Data of note 2) ..... (78) g (14) 5 (12) 5 (11) 1 (12) 5 (14) ; (78) ; (00)

|. "El" ]
(TF) y (49) ;1 (49) g (49) 1 (49) 5 (36) 5 (00) ; (00) 4

I "C L] ] ]
(3E) j (41) i (41) g (41) 1 (41) 5 (22) g (00) 4 (00)

(EX. 2} Vertical Line Print
Close the DIP switch(SW2-8) to select the gingle

directional printing, eliminating the divergence in
the line.

ESC|] T1 6 |[ESC|] S 0001 FFy CR

LinE Spac:ing; .
| -
16/144 inches Repeat 10 tlmesx

Eight dots are printed simultaneocusly.

Bit Image of FFy Data

Dot Pin No. Bit No. Image [Print]
1

-

In the actual

~" print, this is not
a broken line but
a straight line.
{The line is spaced
for explanatory
reasons.)

-1 h " b W N O

D 3 o 0 b W W
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7-11 Dot By Dot Spacing

When the printer is in proportional spacing mode (see Section 7-2.),
the space between characters can be controlled by escape sequence.
Spacing of 1 to 6 dot positions can be commanded, and by repeating
the codes, up to 128 dot positions ¢an be accumulated.

Command Deziizl HE;;tZECimal Function
ESC 1 27 49 1B 31 1 Dot Space

ESC 2 27 50 1B 32 2 Dots Space
ESC 3 27 51 1B 33 3 Dots Space
ESC 4 27 52 1B 34 4 Dots Space
"ESC 5 27 53 1B 35 5 Dots Space
ESC 6 27 54 1B 36 & Dots Space

NOTE - Dot By Dot spacing is functional only in proportional spacing mode.
In other character pitches, the commands are ilgnored.

7=12 Print Direction

The following commands allow the choice of the unidirectional and
bidirectional print.

Command Decimal Data Hex. Data Print Direction

ESC > 27 62 1B 3E Unidirecticnal

print command

ESC < 27 &0 1B 3C Bidirectional

print command

ESC > (1B, 3E)H

(a)
(b}

(c)

Upon the reception of this code, the unidirectional
print mode is assumed,

The unidirecticnal print mode cotinues until the
reception of a bidirectional print command code (ESC, ).
If SW2-8 1is clesed when the printer power is turned on,
the unidirectional print is assumed.

_?D_



7=-11 Dot By Dot Spacing

When the printer is in proportional spacing mode (see Sectien 7-2.),
the space between characters can be controlled@ by escape sequence.
Spacing of 1 to 6 dot positions can be commanded, and by repeating
the codes, up to 128 dot positions can be accumulated.

Command De;iz:l HE;;tEecimal Punction
ESC 1 27 49 1B 3l 1l Dot Space

ESC 2 27 50 1B 32 2 Dots Space
ESC 3 27 51 1B 33 3 Dots Space
ESC 4 27 52 1B 34 4 Dots Space
"ESC 5 27 S3 1B 35 5 Dots Space
ESC & 27 54 1B 36 6 Dots Space

NOTE - Dot By Dot spacing 15 functional only in proportional spacing mode..
In other character pitches, the commands are ignored.

7=12

Print Direction

The following commands allow the choice of the unidirectional and
bidirectional print.

Command Decimal Data Hex. Data Print Direction
ESC > 27 62 1B 3E Unidirecticnal
print command
ESC < 27 60 1B 3C Bidirectional
print command
ESC » (1B, 3E)H

{a)
(b)
{c)

Upcn the reception of this code, the unidirectional
print mode is assumed.

The unidirectional print mode cotinues until the
reception of a bidirectional print command code (ESC, ).
If SW2-8 is closed when the printer power is turned on,
the unidirectiocnal print is assumed.
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ESC< (1B, 3C)H

(a) Upon the reception of this code, the bidirectional
print mode is assumed.

(b) The bidirectional print mode continues until the reception
of a unidirectional print command code (ESC, > ).

(c) If SW2-8 is open when the printer power is turned on,
the bidirectional print is assumed,

7-13 Repeat and Addressing

The repear command and addressing command offer the following

functions:
Command Decimal Data Hex. Data Function
ESC Rn2nln0 27 82 1B 52 Character repeat
ESC Vnin2nlnoO 27 86 1B 56 Dot column repeat
1 ESC FninZ2nlnO 27 70 1B 46 Dot addressing

ESC, R nzhlnﬂ [ 1B,52,({n2),(nl), (n0))] (n2)~. (nQ)=30HA.39H

(a) This code consists of 5 bytes.

(b} Upon the reception of this code, the following one character
is repeatedly printed the number of times indicated by
n2nlnQ.

Ex. ESC, R 0l0 * Character * is repeatedly printed
10 times.

ESC, V n3n2nln0 [ 1B,56, (n3),(n2), (nl}, (n0}] (n2) . {n0)=30HA-39H
(a) This code consists of 6 bytes.

(b) Upon the reception of this code, the following one byte
is repeatedly printed in 8 dots/dot column.
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ESC, F nin2nlnd

(2) This code consists of © bytes.

(b) Upon the reception of this code, the head is moved to the
dot position indicated by n3-n0.
In the case of 10 CPI (Pica pitch): 0O €n3n2nln0g 639

0 639

: ¥
I
|
|
!
I
1

~_____— %

(c) . Dot base addressing is done using relative addresses with
the left margin set position as 0,

(d) Max; Number of Dots

Type Max. Number of Dots
1 10 CPI (pica pitch) 640
2 Proporticnal 1280
3 17 CPI (Condensed) | 1088
a | 12 cPI (Elite pitch) 768

-



8. OQPERATING/ALERT SWITCHES AND INDICATOR LAMPS

8-1 Operating Switches

(1) Power Switch

(a} This i1s a rocker-type switch used to turn the printer power
ON/QFF.

(b} Power is turned-on when the marked side is depressed.

(2) SEL (Select) Switch

(a) This is a push switch located on the control panel.

(b) SELECT and DESELECT states alternate with every push.

(c) When power is applied, the printer will become either SELECT
or DESELECT, depending on DIP switch selection {refer to section
3-9).

{d) Data transmission and printing of data in the DATA BUFFER can hbe
stopped temporarily. To perform this operation, press the SEL
switch with the LF switch already depressed. To resume printing
and data transmission, press the SEL switch.

{(3) LF (Line Feed) Switch

(a) This 1s a push switch located on the operating panel.
(b) One line feed occurs with every push. |

(c} Line feed can be performed only when the printer is in a DESELECT
state.

(d) Data transmission and printing of data in the DATA BUFFER can be
stopped temporarily. To perform this operation, press the SEL
switch with the LF switch already depressed, To resume printing
and data transmission, press the SEL switch.

(4) TOF (Top of Form) Switch

(a) This is a push switch located on the cperating panel.

(b) When this switch is pressed, the paper feeds to the next TOF
position ags set in the VFU.

(c) TOF can be performed only when the printer is in a DESELECT state.

8=2 Alert Switches

(1) PE (Paper Empty) Switch

(a} This 1s a microswitch installed beneath the platen.
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(b) When this sensor detects that the paper end is near (25mm from
the end), the PE lamp is lit. The printer enters the DESELECT

state, data reception ceasés and print operation stops.

printer enters a FAULT state.

(2) Cover Interlock Switch

The

{a) When the top cover is open, printing will stop and the printer

will enter the DESELECT and FAULT states.

(b) To resume printer operation, close the cover and press
switch.

8=3 Indicator Lamps

The following lamps are located on the control panel.

(1) SEL Lamp (Green)

This lamp is 1lit when the printer is in the SELECT state.

(2)' PE Lamp (Red)

This lamp is 1it when the PE microswitch is activated.

(3) Power Lamp (Green)

The lamp is lit when the printer power is on.
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9.

CHARACTER SETS/ASCII TABLES

9~-1

9-2

Switch Selectable Character Sets

By the appropriate setting of DIP switches, the printer can replace
eleven of the ASCII special characters ( @, [, etc.) with
special characters used in other countries. Refer to Section 3-9
for switch settings. Table 9-1 shows the alternate characters with
their hexadecimal codes. If a box is left empty, the character is
the same as the United States' character.

Software Selectable Chagacter Sets In 8«-Bit Mode

When switch 2-6 is in the OPEN position, the 8-bit data format is
assumed. This allows 256 characters to be printed instead of the
usual 128, Characters with codes between 0 and 127 are the standard
ASCII character set, while characters between 128 and 255 cause
graphics, Greek letters and/or Katakana characters.

Table 9-2 shows the 256 character set that is standard in the M8510a
for all national designations except Japan (see switches 1-1~.1-3 in
Section 3-9 ). For the Japanese configuration, substitute Table 9-2
for columns A-D of Table 9-3, This is the Katakana character set.

The eight data bits in a character are numbered 70 from left to right;
Bit 7 is the most significant bit (value=128) and Bit Q0 is the least
significant Bit (Value=1). Referring to Table 7-2 symbols in columns
0+~7 are printed when character Bit 7 is 0 (decimal value of character
code is less than 128); symbol in columns 8+F are printed when Bit 7 is
set to 1 {decimal value is 128 or greater},

NOTE - Some printer interfaces automatically set Bit 7 of all characters.
This is done because standard ASCII codes use only Bits 6 A.0.
If no provision has been made for program control of Bit 7, the
8-Bit character format cannot be used. See Section 9-3 for an
alternate 7-Bit method.

SOftware Selectable Character Sets In 7-Bit Maode

When switch 2-6 is closed, the 7~-Bit data format is assumed. Seven-Bit
data aliows only the standard 128 character ASCII code, so commands have
been provided to replace a section of the ASCII code table with either
Greek, Japanese Katakana or Graphic Symbols, Columns 0 to 7 of Table

9-2 show the 7-Bit ASCII character set, and Tables 9-4, 9-5 and 9-6
show the characters that can be substituted by use of the commands listed
below,
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10 | 11

9

B

1
24|40 | 5B{5¢c 5D |5E |60 | 7B |7C |7D | 7E

*No ,

HEX,

us

UK

GE

SW

JA

5

+ 1

SPECIAL CHARACTERS FOR FOREIGN CHARACTER SETS

3
4

8
9

L L]

*

%

b

(
)

TABLE 9-1

3 |ETX|DC3| #

4

i EOT| DC4

t 5 JENO|

6 §ACK

8 | Bs |can

9

HT | EM

B vt |Esc| +

c_Jrr | Fs

[cr | Gs

D

E Iso | rs

7 & 8 BIT CODE

TABLE 2-2 M8510A CHARACTER SET,

(7 Bit code uses only columns 0"7)

* Circled numbers:

Refer to Table 9-1

See Section 9-1 for explanation.
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Al BlclD 31 41 5 L 1 ] 5
rDP-! Hn 1o Y 12
Y NEEE 1"" 1 v |2

P T [ T
2 IREIEE ,3...1*f 3 > 14
4"" afl, [= ] 4 T ls
=] L2 =] |3 5 |6 |
Aananjoanaoin 3E
e[ =1e] ezl l=12] o] — 1
a BRI B EEE | 9]
am_ sl |¥ 1728 __ $ ;
EEEE BEERE] T
T EE PEEEE [ o
c*|¥]7|" dﬂﬂﬂﬂ c | | 5] |
B E NI > [ofl |~ 14_' . |
efx e fn].] [= EHH SCH T
e [z v [~{° ﬂﬂﬂﬂﬂ |+

TABLE 9-3 . TABLE 9-4 TABLE 9-5 - TABLE 9-6

KATAKANA (8 BIT) KATAKANA (7 BIT) GRAPHIC SYMBOLS (7 BIT) °© GREEK (7 BIT)

NOTE - Tables 9-2 9-3 use the hexadecimal numbering system (base 16}.
Each character is rePresented by a two-digit hexadecimal number.
The first digit can be ﬁnund at the top of the table and the
second digit is on the. 1gft side, To convert to decimal, multiply
the first digit by 16, then add the second digit (the letters AAF
represent the decimal mmibers 104.15).
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9-3 Software Selectable Character Sets In 7-Bit Mode = Cont.

Command Decimal Data Character Set
ESC § 27 36 United States ASCII (Table 9=2)
ESC # 27 35 Graphic Symbols (Table 9=5)
ESC & 27 38 Greek Letters (Table 9-6)
SO 14 L Katakana (Table 9-4) *
SI 15 United States ASCII (Table 9=2)
NOTE - 50 and SI codes select and clear Katakana only when DIP

10. OTHERS

switches 1-1, 1-2 and 1-3 are open {(Japanese setting =

See Section 3=9,)
are elongated character set and clear commands.

10-1 Operating Temperature
& Humidity

10=2 Storing Temperature

& Humidity

10-3 Power

10—-4 Power Consumption

1l. STRUCTURE

11-1 Weight

11-2 Dimension

-
&

-

Ll

For all other countries, S0 and SI

S ~ 40°C, 10%~ 85%RH

~25~+60°C, 10 A.90%RH

115V +10%, 60HZ
100V +10%, 6OHZ/50HZ
220V +10%, SOHZ
240V +10%, SOHZ

Operating ~ 180W max.
Idling 16W
8.5Kg

398 (W) ; exluding knob x 285 (D) x 125 (H)mm;
excluding lever

-78-



PRINTED IN JAPAN
El=-1645-H 82025000 (D)



Mit Freude habe ich — als
stolzer Besitzer einegltoh Sﬁlﬂﬁ
— [hren sehr positiven lesibe-

—icht iiber das Modell 8510B

arfolgt. Leider 1st dem Autor
des Bettrags bel der Beschrei-
bung des »Dot-by-Dot-Spacing«
ein kleiner Fehler unterlaufen,
der zwar recht leicht wegen €l-
ner - etwas mipverstandlichen
Formulierung im — sonst sehr
guten — #»User's Manual:r ge-
schehen kann, aber spatestens
beim Betspiel-Ausdruck (Bild
11, Seite 143} hatte auffallen
mugssen, dal dort namlich trotz
vermeintlich filnf verschieden
eingesteliten  Punktabstanden
flinfmal der gleiche Text er-
schienen 1=t

Warum? Nun, der =Dot-by-
Dot-Spacing«-Code ESC 1 ..
ESC B st kein Umschalt-Code
wie zum Beispiel ESC X flir Un-
terstreichen oder ESC! fiir Fett-
druck, sondern steht stellver-
tretend fir den enisprechen-
den Zwischenraum, mufd also

awells zwischen den Druckzel-
en ausgegeben werden, 2wi-
~Chen denen der gewlnschte
Punktabstand gegebensein soll.

Hier nun deshalb ein dahin-
gehend modifiziertes Basic-Li-
sting.

Umschaltung auf ASCII:
LPRINT CHR${27);""'"

Addendum

1000 LERINT CHR$R2D"P"

1010 DEMO$ = "Once upon a ti-
me there was a lmeprinter ..."
I20 FOR DOT=1to B

1030 DOT=CHR¥ZT)+RICGHT
FETREDOT).1

1040 FOR CHA=1 TO LEN
(DEMO$)

1050 LPRINT DOTEMIDSDE-
MOS$,CHA, L),

1060 NEXT CHA

1070 LEPRINT

1080 NEXT DOT

108G END

Once upon a time there was & lineprinter...
Once upon a time there was a linsprinter...
Once upon a time there was a lineprinter
Once upon a time there was a lineprin
Once upon a time there was & linepr
Once upan a time there was a line

Versﬁ:hj‘édéne Pﬁnkt—ﬂbstﬁn de rich .'.‘1',.5'.\1r dargestellt

uruckschalten auf natiocnalen feichensatz:

LPRINT {HR%{27);"$"

Drucker in Einschaltzustand zurucksetzen:
LPRINT CHR${27):{HR${92) :CHR%{0) :(HR${0)

Alle gesendeten Daten (Bytes) in hexadezimaler Form ausgeben:
LF-Taste beim Einschalten des Druckers gedruckt halten.
Diese Funktion kann nur durch Ausschalten des Druckers

wieder aufgehoben werden.

Komprimiertes Listing:

LPRINTCHR$(27) ;CHR${81); :REM 17 CPI
LPRINTCHR$(27) ;CHR$(84);"17";:REM Line Feed 17/144 Inch



C-Itoh, Model 8510 Printer, Centronics interface (parallel)

Switches and vars inside the case:

Sw1
R +
I O O A O
[ 11111111 -open
Fomm e o +
VR2 VR1 8 1
/-\ /-\ frontpanel
[ 1 |1 |
\-/ \-/ Sw2 |
IMPRES. ALIGN. L R e T + v
[
11T 1 1111 -open
R L +
8 1
SW1: Pin
1\ National character set. 000=Japan, 010=USA,
2} 110=UK, 001=Germany, 101=Swedish
3/
4 0=66 lines/page, 1=72 lines/page
5 0=DC1, DC3 effective; l=ignored
6 1=line feed for too-long line
7 1=CR emulated when LF, VT, FF recieved
8 0=CR does only cr; 1=CR forces LF too
SW2: Pin
1 1=zero has a line through it
2 O0=multiple-line buffer
3 unused
4 unused
5 0=10 cpi, l=proportional -- font at power-up
6 0=8-bit data, 1=7-bit data
7 l=selected at power-on
8 O=bidirectional printing

VR1/ALIGN. : adjust to make bidirectional printing line up
horizontally. Print a pattern with the | character,
and adjust so they fall exactly in line.

VR2/IMPRES.: adjust if printing is too faint. The book does not
describe how this is done, as a worn ribbon will
also give faint printing.

Selection of Optional Functions * As shipped

Switch Status Result/Function

2-1 X Slashed Zero
0 * Un-Slashed Zero

2-2 X Device Address Effective
0 * Inneffective

2-3 * Device Address 1

2-4 0 /

2-3 X Device Address 2

2-4 0 /

2-3 0 Device Address 3

2-4 X /

2-3 X Device Address 4

2-4 X /

2-5 0 * 10 CPI character

2-5 X Proportional character

2-6 X 7 bit data

2-6 0 * 8 bit data

2-7 X Power-0n Selected

2-7 0 * Power-0On Deselected

2-8 X Unidirectional Print

2-8 0 * Bidirectional Print

Note: Up to four printers may be connected through the same cable to
the host. The device address allows selection of each printer.
Switches 2-2/3/4 relate to this capability. The printers are
selected by escape sequence sent by the host as follows:

ESC a Select printer 1
ESC b Select printer 2
ESC ¢ Select printer 3
ESC d Select printer 4
ESC ' Deselect all printers



pﬁauuriﬂﬂalcharactera

é

‘ no A 81779
Factory Test Printout

R L R L L o sk ok bt R T SRR e o A A R R S T o o RSP SR TR S S S R
T kA A e e R e R R R R R S R P T R R
L L L R R R o e e R R e R R R R o R S R 2
R R R R R R R R R L bk ko R e St A A S o A A R O R R ik b BT o S

HHHHHHHHHHHHHHHHHHHHHHHAHHHHHHHHHHHHHHHHHBHHHHHHHHHHBHAH A HHHHHHBHHHHHHHHH HHHEHEH

HHHHHHHHHHHHHHHHBHHHHHHHHEBHHEHHHHHHHHHHHHHBHHHHHBHHH R RHAHHHRHHH A MM HHEHHHBERHAHAH
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HHHHHHHHHHHHHHHHHHHHAHHHHHHHHE N HHEHHHHH AR H AN E A HHHEHHHHHHEHEHHHHHHHHH A A

ntca characters
VU HBAE T Ry - D FEG0a78% ) 1 =y P ARBCLEFGHT JELMINOPQRES T IRLIY I T abocdefghit JK Imno
POretuvuxyz il 3 el { FEAEIN——— = (= Y~ Vo EE W EYERR0
piite characters
G ABL TR - U1 2345478 1 s {= Y UABCDEFGHIJKLMMNOFRRETUMWAYZ IN) " abecdefghi jk Imnopgrstuvwxyz{i ™

s

5

e i bbLLL A L W Uf- H AW APER0, X

tondensed charactera
PR OO - /012345478 ¢ ¢ (= 79ABCDEFGHT JKLMNEPORETIRWXYZ [N abodefoh 'ﬁlr&ﬂnpqrstuuwx}”“f__.‘iI[I[I—i—L;—{ F-limY AV AT
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UHERE (e~ /0123456759542 DABCDE FGHIJKLM NOPGRSTUVWAYZI\ 3 ‘abrdefghi KImnoparstuvws yz{ 137 il |
LERAE4L | -] Il_l M- M= IZ!I#LT!'#&!D; 4

enhanced pica characfﬁre - o SR . |
L ;o 4. 'S E L S8 .fﬂlES#Eﬁ?S?.,{=}?ﬁﬁBCEEFGHTJHLMNBFEESTUUHKYZEHl“_ abcdefghlelmnD

”F’qrﬁtuuwxwz{ 3 et 1V ERRR FE | V7Y U= AW 494200,

AR Er I

E

enhanced elite cnaracferg | o | | B | |
TR () ¥+ ./5123456?8?;;(*}ﬁiﬁBCDEFGHIjﬁEﬁHﬂPEEETUUMKYE{E]“-‘abcdefgherlmnﬂpqrituuwxyI{iJ”
e | TR F 1A U*Eﬁh’rmnumc -

L

enhanced E. prﬂmrtmnai charatters
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