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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 manufacturer'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 in 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 occur in a particular installation. If 

this equipment does cause interference to 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 following booklet pre

pared by the Federal Communications 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 are 

subject to change without prior notice" 
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INTRODUCTION 

General Description 

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 80 characters can be printed per line in 10 CPI. 

Its main features are: 
1. Compact desk-top dot matrix printer 
2. Eighty-column print 
3. Light-weight 
4. Low power-consumption 
5. High-quality print 
6. Bit image graphics 
7. Graphic symbols 
8. Prints in six different languages 
9. High reliability 

10. Low cost 
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PREPARATION FOR USE 

1. Unpacking Instructions 

t 

Outer Carton 

Power Supply Cord 

Fig. 1 Unpacking Instruction (1) 
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1. After opening outer carton, take 
the ribbon cassette and power 
supply cord out of the pocket 
in the top pad. 
(Take out the paper guide separator 
if packed together with the printer.) 

Paper Guide Separator 
(Option) 

2. Draw the top pad out of the outer 
carton slowly with both of your 
hands. 

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

(See Fig. 1.) 



<9,---
Ribbon Cassette 

Packing Bag 

Fig. 2 Unpacking Instruction (2) 

4. Remove the packing bag. 
(See Fig. 2.) 

5. Remove the carrier cover from the 
top cover. Then remove the stopper 
that is provided to retain the head. 

(See Fig. 3.) 

Fig. 3 Unpacking Instruction (3) 
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2. Ribbon Cassette Setting 

To mount the ribbon cassette on the printer, proceed as follows: 
(I) Remove the carrier cover. 
(2) Move the printer carrier to a position where no roller is fitted on the roller shaft. 
(3) To install, turn the cassette drive knob of the cassette in the direction of the arrow (clockwise) 

to tension the ribbon. (See Fig. 4.) Holding the cassette, carefully insert the ribbon end between 
the ribbon guide plate and ribbon guide, and push down the cassette on the ribbon deck. At this 
time, align the two guide projections at the cassette bottom with the cassette guide holes. Make 
sure that the notches on the both sides of the cassette are supported 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. (See Fig. 5.) 
After the Ribbon Cassette is firmly in place, turn the Cassette Drive Knob in a clockwise direc
tion to make sure the Cassette Drive Gear and the Unit Ribbon Drive Gear are locked together 
properly. 

Cassette Drive Knob 

Fig. 4 Ribbon Cassette 

Ribbon Guide Plate Ribbon Guide Roller Shaft 

Cassette Supporter 

Ribbon Drive Gear 
Cassette Supporter --"\.,.r. 

Cassette Guide Holes 

Fig. 5 Ribbon Deck without Ribbon Cassette 
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3. Paper Setting 

3-1. Pin Feed (fan-folded !>aper) 

(
1) Remove the Paper caver. 

(2) Open the Paper Cutter, and PUll the roller shaft tOWard the front With y u f: 

(3) Pull the release le.er tOWard the front. (See Fig. 6.) 
0 r mger. 

'-----
--- Paper Cover 

ROller Shaft 

Release Lever 

Paper CUtter 

Fig. 6 Paper Insertion (l) 

(4) Lift the paper retainers On the left and right sprOCket tractors. 

Paper Retainer 

Stopper 
\ '\ .... _ _ --..,\.00 ... ... 

Paper 

ROller Shaft 

Platen 

Fig. 7 Paper Insertion (2) 
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(5) Take the end of the paper and fit the paper sprocket holes onto 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 (allowing 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. 8.) 

Sprocket Lever 

Fig. 8 Paper Insertion (3) 

(6) 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. 9.) 

Paper End Platen Knob 

Release Lever ..L~-....f';?~r 

Fig. 9 Paper Insertion (4) 

(7) Reposition the roller shaft. 
(8) Turn the release lever to the "pin feed" position. 
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3-2. Frinction Feed (roll paper and sheet paper) 
(1) Open the paper cutter, and pull the roller shaft toward the front. 
(2) Move the head carrier to the left end. 
(3) Turn the release lever toward the rear. 
(4) Insert the paper into the paper inlet on the paper cover (behind the paper cover for roll paper). 

When the paper end appears on the platen, set the paper properly, turn the release lever toward 
the front (to the "friction feed" position), and reposition the roller shaft and paper cutter. 
(See Fig. 10.) 

Paper 

Roller Shaft 

Roller Paper Inlet 

-:;;::~~Icl--"..4-_ Paper Cutter 

Release Lever 

Fig. 10 
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4. How to Use the Paper Guide Separator (option) 

When you use the paper guide separator, mount it on the printer as follows: 
(1) Insert the legs of the paper guide separator into the square holes on the rear of the printer top 

cover. 

1"-"-- Paper Guide Separator (Option) 

Top Cover 

Fig. 11 Mounting the Paper Guide Separator 

(2) Pass the paper through the paper guide separator, and set it in the printer. (See 3 "Paper Setting.") 

When the paper end comes on the platen, draw it over the paper guide separator, and drop it 
from the rear. (See Fig. 12.) 
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j 
/ 

Fig. 12 Example of Paper Guide Separator Application 

5. Print Position Adjustment 

After the paper is properly set, turn the right platen knob clockwise to adjust the print position. 

-10-



6. Gap between Dot Head and Platen 

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 you, 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 of sheets of paper, pull the gap adjusting lever toward you to adjust 
the gap. 

Head 

Platen·to-head gap with 
adjusting lever fully 
pushed away from you. 

Head Adjusting Lever 

Fig. 13 Gap Adjustment between Dot Head and Platen 

7. Power Cord Connection 

.. ~-""7"C-- Gap of 0.8 to 0.85 

Gap of 0.7 to 0.75 
Gap of 0.6 to 0.65 

Gap of 0.5 to 0.55 
(Single paper) 

Connect the attached power cord to the printer, and insert the plug into the AC outlet. 
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OPERATION 

1. Appearance and Nomenclature 
Paper Cover Sprocket Tractor 

Paper Cutter 
(Print Cover) 

Carrier Cover (B) 

Release Lever 
Front Operation Panel 

Bottom Enclosure 

Fig. 14 Front Exterior View 

"A" view 

Carrier Cover (B) 

Platen Knob 

Remarks: Two Types of Carrier Cover 

Paper Cutter 

Paper Cover 

Fuse 

~""'''''--1b Powe, Co,d 

Serial Interface Connector 
(option) 

Parallel I nterface Connector 

Fig. 15 Rear Exterior View 

Print Cover 

Fig. 16 Paper Cutter which has a 1" Cut Capability Fig. 17 Noise Proof Carrier Cover 
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2. Power Switch and Control Panel 

(I) Power Switch 

The power ON-OFF switch is located on the 
left side of the printer. 
Its c:::J mark side should be pushed to turn it 
ON. 

(2) Control Panel 

Power Switch 

(ON) 

Fig. 18 Power Switch 

The control panel is located on the right front side of the top cover. As shown in Fig. 19, the 
panel has 3 push switches, 2 green LEDs, and one red LED. 

SELO PEO POWERO SELfJ] LFfJ] TOFIl 

Fig. 19 Control Panel 
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3. Operating Switches 

3-1. 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 7-10.) 

(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. 

3-2. LF (Line Feed) Switch 
(a) This is 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. 

3-3. TOF (Top of Form) Switch 
(a) This is a push switch located on the operating panel. 
(b) When this switch is pressed, the paper feeds to the next TOF position as set in the VFU. 
(c) TOF can be performed only when the printer is in a DESELECT state. 

4. Alert Switches 

4-1. PE (Paper Empty) Switch 
(a) This is a microswitch installed beneath the platen. 
(b) When this sensor detects that the paper end is near (25 mm from the end), the PE lamp is lit. 

The printer enters the DESELECT state, data reception ceases and print operation stops. The 
printer enters a FAULT state. 

4-2. Cover Interlock Switch 
(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 the SEL switch. 

5. Indicator Lamps 

The following lamps are located on the control panel. 

5-1. SEL Lamp (Green) 
This lamp is Iit when the printer is in the SELECT state. 

5-2. PE Lamp (Red) 
This lamp is Iit when the PE microswitch is activated. 

5-3. Power Lamp (Green) 
The lamp is Iit when the printer power is on. 
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6. Self-Test Function 

M8510A 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) Set the paper. 
(3) With the TOF button depressed, turn power ON, then release the button. The printer will auto

matically 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. 
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7. DIP Switch Setting 

DIP switch setting allows various selections to be made as described below. 
DIP SW-l and SW-2 are mounted on the main PC board. They are visible at right and accessible when 
the carrier cover is opened. 
"ST" denotes the setting made at the time of shipment from the factory. 

SW1 

SW2 

&r~/C/t ~ 

00000000 
OPEN 

III 

00000000 
OPEN 

National Character Set 

TOF-to-TOF 

Processing of DCl and DC3 

LF or Non-LF when DATA 
BUFFER is Full 

Print Command Code 

Function of CR 

Numeric Display of 0 

Selection of 3K Buffer or 
Single Line Buffer 

No Function (OPEN) 

L--________ Selection of Character Pitch 
at Power-On 

Selection of 7-Bit or 8-Bit 
Data 

SELECT or DESELECT at Power-On 

L--____________ Bidirectional Print or 
Unidirectional Print 

~ 7 -6 ) 'f 3 2-

Sw \ C- D '0 '0 C 0 
0 C 

~ 1 b ~ ~ 3 2-

Svft2- 0 0 Q 0 0 
0 C G 
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7-1. National Character Selection 

Set SWl-l to SWl-3 according to the destination country. 

Country SWl-1 SWl-2 SWl-3 

Japan Open Open Open 

U.S.A. Open Closed Open 

England Closed Closed Open 

Germany Open Open Closed 

Sweden Closed Open Closed 

Note I: Other combinations effect Swedish specification. 
Note 2: When "Japan" is selected, Hiragana can be printed by a code command. When another 

country is selected, Greek letters can be printed by a code command. (See 14-3.) 

7-2. 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 line SWl-4 

66 line Open 

72 line Closed 

7-3. Processing of DCI and DC3 
Input signals DCl and DC3 can be rendered ineffective. 

Processing SWl-5 

Ineffective Closed 

Effective Open (ST) ~I eJ\ ~ Fr}· 
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7-4. LF or NON-LF when DATA BUFFER is Full 
When the DATA BUFFER is full, the data will be printed out without a print command code. At this 
point, one line feed mayor may not take place, depending on the position of the DIP switch. 

Condition SWI-6 

LF Closed 

Non-LF Open (ST) 

7-5. Print Command Code 
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.) 

Command Code SWI-7 

CR Only Open 

CR, LF, VT, FF, US Closed 
i'--

7-6. Function of CR 
One line feed mayor may not take place following a Carriage Return. 

Function SWI-S 

CR Open (ST) 

CR+LF Closed 

7-7. Numeric Display of 0 
The numeral 0 may be printed with or without a slash. 

Display SW2-1 

0 Open (ST) 

0 Closed 

7-S. Selection of Character Pitch at Power-On 
Characters may be printed 10 CPI or proportionally (spacing allowance made depending on the size of 
the character). 
These are the options available at Power-On. Other print modes are software selectable. See section 
14-2 for details. 

Print Mode SW2-5 

10 CPI character Open (ST) 

Proportional character Closed 
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7-9. 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 14 
for details. 

Data SW2-6 

8-bit Open 

7-bit Closed (S1) Sfl) ~~. 

7-10. SELECT or DESELECT at Power-On 
Either SELECT or DESELECT will occur when the printer power is tumed-on. 

Data SW2-7 

SELECT Closed -
DESELECT Open (ST) 

7-11. Bidirectional Print or Unidirectional Print 

Data SW2-8 

Bidirectional Open (ST) 

Unidirectional Closed 

7-12. Selection of N Buffer or Single Line Buffer 

Condition SW2-2 

N Buffer Open (ST) 

Single Line Buffer Oosed 

Max. 3K Buffer is available as option. 
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8. Specification by Jumper 

The 851 OA specification can be altered by selecting the jumpers as shown below . 

• : For the standard model. 

JUMPER NO. CLOSE OPEN 

11 IS-inch print • 8-inch print 

112 • INPUT-BUSY signal output on Pin 11 BUSY signal output on Pin 11 
of the connector. of the connector. 

113 BUSY signal output on Pin 11 • INPUT-BUSY signal output on Pin 11 
of the connector. of the connector. 

114 SG connected to FG. • SG disconnected from FG, or 
connected to with a resistor installed. 

118 • i2732 i2764 

119 INPUT-BUSY signal output • INPUT-BUSY output 
(INTR or PB6) (IBF or PB6) 

120 • INPUT-BUSY signal output INPUT-BUSY output 
(IBF or PB6) (lNTR or PB6) 

116 • Pin SID of CPU is dropped to ground. Never open. 

Note: Other jumpers are set as follows: 

12 13 J4 J5 J6 J7 J8 J9 110 111 

Open Open Close Close Open Open Open Close Open Close 

For these jumpers, avoid the change-over operation. 
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9. Connecting the Interface Cable 

The connector cable from the interface should be connected as shown in Fig. 20. 

Parallel interface 
36P connector 

10. Parallel Interface: M8510AP 

10-1. Data Input Method: 

Serial interface 
25P connector (option) 

Access window to serial interface connector 

can be easily opened with nippers. 

Fig. 20 Interface Connection 

8-bit Parallel (OAT AI-8) (Bit 8 reserved for Japanese characters and graphics mode) 

10-2. Control Signals: 

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

10-3. Data Input Codes: 

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

Bit Image Graphic 8-Bit Codes 

10-4. Data Buffer: 
IK Byte (Max. 3K Byte) 

10-5. Connectors: 

Printer: Japan AMP 552742-1 Connector or the equivalent 

DDK 57L-40360-27CB Connector or the equivalent 

Cable: Japan AMP 552470-1 Connector or the equivalent 

DDK 57-30360-1 Connector or the equivalent 
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10-6. Connector Pin Assignment Table 

PIN 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

SIGNAL NAME PIN 
SIGNAL NAME NO. 

DATA STB 19 TWISTED PAIR GND 
DATA 1 20 

1< 2 21 

3 22 

4 23 

I 
5 24 

6 25 

7 26 
DATA 8 27 
-
ACK 28 

INPUT-BUSY 29 

PE 30 TWISTED PAIR GND 

SELECT 31 INPUT-PRIME 

OV 32 FAULT 

NC 33 OV 

OV 34 NC 

CHASSIS GND 35 NC 

+5VDC 36 INPUT-BUSY 

19 36 
000000000000000000 
000000000000000000 

18 

Note: Pin 11 can be used for BUSY signal on the CPU PC board Uumper selectable). 

Jumper No. J12: INPUT BUSY 
J13: BUSY 

Fig. 21 Connector Pin Assignments 
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8 
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10-7. Explanation of Control Signals 

SIGNAL 

DATA 1-8 

DATA. STROBE or 
DATA.STB 

INPUT. PRIME 

ACKNOWLEDGE 
ACK 

BUSY 

FUNCTION 

• 8-bit parallel input data signal (bit 8 reserved for Japanese char
acters); also used in graphics mode. 

• Logic 1 represents HIGH level. 
• Minimum data pulse width is 3 microseconds. 

• This is a synchronizing signal for reading-in 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. 

• 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 (5 ms.) until 

next data is received. 

• 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 
receive 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 DCl code is 
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 is 

LOW. 

• This is an output signal from the printer. 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 RECEIVE BUFFER is full. 
2. The printer is in the DESELECT state. 
3. The printer is in the FAULT state. 
4. An INPUT PRIME code is received. 

(The BUSY status in this case will be cancelled after a speci
fied period of time if the INPUT PRIME signal is high.) 

5. Reception is not ready during the operation. 
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SIGNAL 

SELECT 

PAPER EMPTY (PE) 

FAULT 

FUNCTION 

• 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 following conditions: 

1. The SEL switch is depressed under a DESELECT state. (How
ever, if the SEL switch is depressed during a PE state, the 
printer will temporarily assume the SELECT state and print 
one line of data before returning 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 DCl code is received under a DESELECT state. 
3. The power switch is turned-on while the selector switch is 

closed. 

• DESELECT state will occur under any of the following con
ditions: 
1. 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 selector switch is 

open. 
5. The printer is in a FAULT state. 

• This is an output signal from the printer indicating that the paper 
end is near (approx. 25 mm 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. 

• This is an output signal from the printer indicating printer F AUL T 
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 before return
ing to LOW.) 

2. Under a DESELECT state. 
3. An error or malfunction has occurred in the printer. (e.g., 

no timing pulses are generated) 
4. Cover Open is detected. 
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SIGNAL FUNCTION 

INPUT BUSY • This output signal is similar to the BUSY signal. When HIGH, 
INPUT BUSY indicates that the printer is not ready to receive 
data. 

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

--
• INPUT BUSY becomes LOW when ACK is activated, either 

simultaneously with ACK or immediately after. 

+5VDC • This is not a signal. This is a +5V DC power source to an outside 
device. 

• The maximum output amperage is 50 rnA. 

10-8. Timing Charts 
(1) When data are being received 

Tl ~T3 
T4 
T5 
T6 

DATA 

DATA STB 

BUSY LOW 

INPUT 
BUSY 

ACK 

I 
II I 
II I 
II 
II I 
II I T5 

T4~~~I--~-----------------+~ 

MIN 1 fJ.S 
MAX 400 ns 
MAX 2 ms 
5.5 fJ.S Fig. 22 Timing Chart A 

(2) When the DATA BUFFER is full 

DATA 

DATA STB 

BUSY 

INPUT 
BUSY 

ACK 

T7 = MAX 2 ms 

T7 

Detecting buffer full 

Fig. 23 Timing Chart B 
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(3) When PE is detected in SELECT status 

PE State 

PE 

SELECT 

FAULT 

BUSY 

SELSW 

Reception 
of Data 

Printing of One Line 

Line feed 25 mm 

{

(1) 

(2) 

One or more lines of 
data stored in buffer 

Less than one line of 
data stored in buffer 

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

Fig. 24 Timing Chart C 
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11. Serial Interface 

11-1. Types 
The M-8S1 OA serial interface is available in three types: 
(1) M-8SI0ARE 

RS-23 2C economy type RS-232C RDYjBSY System 
(2) M-8SI0A RD 

RS-232C delux type RS-232C RDYjBSY, X ONjX OFF, ETX/ACK System 
(3) M-8SI0ACD 

RS-23 2C delux type + Current loop 
The mounted type can be identified by viewing the printer from rear (serial number plate). 

MODEL 8510ARE PRINTER 

AC220V 

11-2. Data Transmission Speed 
110 200 300 600 1,200 2,400 4,800 and 9,600 BPS 
At a transmission Speed of 9600 BPS, the total number of bits must not be less than 10 (Example I). 

This is because 990 I1S is needed to process one byte. Example 1: 
Start 
Data 7 
NO parity 
Stop 1 bit 

Total 9 bits 

11-3. Data Protocol RE RD CD 

(I) DATA READY/BUSY (DTR) system 0 0 0 

(2) X ONjX OFF, ETX/ACK system X 0 0 

11-4. Synchronous System 
(1) START-BIT: I bit 
(2) STOP-BIT: I bit or 2 bits 

Word length 

~ F---~ c--= C:---=:I IC=::~':I. ,=-:',:). 
• --- , • --, • --- I 

I : • • I • • , , , • 

b1 b2 b3 b4 b5 b6' ___ J ~ I 

Start bit 

Parity bit 

(3) Word length: 7 or 8 bits 
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11-5. Error Detection 
(l) Parity Check: 
(2) Framing 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. 

(3) Overrun Error: Identifies 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 Image is also printed intact. 

11-6. Interface Connector Signal Arrangement 

(1) RS 232C 

PIN-NO. Symbol Descriptions 

I FG Frame Ground 

*(2) SD Send Data 

3 RD Received Data 

4 RTS Request to Send 

5 CTS Clear to Send 

6 DSR Data Set Ready 

7 SG Signal Ground 

8 CD Carrier Detect 

20 DTR Data Terminal Ready 

*(2) CER Carrier Error 

14 FAULT Fault 

(2) Current Loop (CD only) 

PIN-NO. Symbol Descriptions 

I FG Frame Ground 

*(18) SD(+) Send Data (+) 

9 RD(+) Received Data (+) 

13 DSR(+) Data Set Ready (+) 

*(19) SD(-) Send Data (-) 

10 RD(-) Received Data ( - ) 

25 DSR(-) Data Set Ready (-) 

11 DTR(+) Data Terminal Ready (+) 

12 DTR(-) Data Terminal Ready (-) 

*(18) CER(+) Carrier Error (+) 

*(19) CER(-) Carrier Error ( - ) 

Note: "C" = Connected; 

"NC" = Not Connected 

RE RD,CD 

Direction RDY/BSY X ON/X OFF 
ETX/ACK 

C C 

Output NC C 

Input C C 

Output NC C 

Input NC C 

Input NC C 

C C 

Input NC C 

Output C C 

Output C NC 

Output C C 

Direction RDY/BSY 
X ON/X OFF 
ETX/ACK 

C C 

Output NC C 

Input C C 

Input NC C 

Output NC C 

Input C C 

Input NC C 

Output C C 

Output C C 

Output C NC 

Output C NC 

* SD can be output in place of CER by switching jumper wire. 
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11-7. Applicable Connector 
Plug (cable side): 
Receptacle (printer side): 

DB-25 (made by JAE) or the equivalent 
DB-2SS (made by JAE) or the equivalent 

o 0 0 0 @] ~3 12 11 

~5 ~4 

11-8. Signal Descriptions 
(1) 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. 

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 1 ms 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: 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 trans
mitted, this line must be in "MARK" state (low level). 

7) SG (Signal Ground) 
This is a grounding line for the signals. 

14) FAULT (Fault) 
This signal is 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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(2) X ON/X OFF, ETX/ACK system (applicable to RS232C - RD or CD - interface) 
When the printer is operated with X ON/X OFF, ETX/ACK system, the following signal lines 
necessary: 

1) FG (Frame Ground) 
Grounding line for circuit protection. 

2) 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 "1". 

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

4) RTS (Request to Send) 
This is an output signal from the printer, and goes high level when the printer is selected. 

5) 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. 

6) 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. 

7) SG (Signal Ground) 
This is a grounding line for signals. 

8) CD (Carrier Detect) 
This line is used to detect the input signal carrier entering the printer. It is normally ig
nored. It is not used in this printer. 

14) FAULT (Fault) 
This signal is 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 is a line for the printer output signals. 
When power is supplied to the printer and the printer is ready to receive the data, this line 
becomes a high level. 

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

(3) Data RDY /BSY system (In case of 20 rnA current loop - CD) 
When the printer is operated with this system, the following signal lines are necessary. 

1 ) FG (Frame Ground) 
Grounding line for circuit protection. 

18) CER (+) 
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19) CER (-) (Carrier Error) (Valid for D type Dip switch only) 
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 line must be in "MARK" state within I ms from the stop bit end of the received data. 
When the host computer continuously 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 is deselected by the select switch, the CER line must be in 
"SPACE" state (no 20 rnA current flows). 

Note: In the Bit Image Graphic mode the CAN code and the DC3 code become Bit Image 
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. 

9) RD (+) 

10) RD (-) (Received 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 is 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) X ON/X OFF, ETX/ACK system (In case of 20 rnA current loop - CD) 
When the printer is operated with X ON/X OFF or ETX/ACK system, the following signal lines 
are necessary. 

I) FG (Frame Ground) 
Grounding line for circuit protection. 

18) SD(+) 

19) SD (-) (Send Data) 
This is a serial data transmission line to the printer from a host CPU. When no data is trans
mitted, this line must be in "MARK" state (20 rnA current flows). 

9) RD (+) 

10) RD (-) (Received Data) 
This is a serial data transmission line to the printer from a host CPU. When no data is trans
mitted, this line must be in "MARK" state. 

13) DSR(+) 

25) DSR (-) (Data Set Ready) 
This is an input signal to the printer. When the printer receives data, this line must be in 
"MARK" state. 

11) DTR(+) 

12) 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. 

Note: DSR(+) and (-) can be ignored by switching the jumper wire. 
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11-9. Input/Output Circuit Configuration 
(1) RS232C 

Output 

Input 

Signals 

FAULT 
SD (CER) 

RTS 

DTR 

Signals 

RD 

CTS 

DSR 

CD 

Circuit 

+5V 

f r--~---'r-! -0 
o I ~I 

L-6--b--6-J 

-12V OV +12V 

SN75150 or the equivalent 

Circuit 

r-----------, 
I I 

0 I ,.. I ..., : I 

L---!----r---J 

+5V OV 

SN74154 or the equivalent 

Output level: Nominal ± 12V 
2 Input level: Max. ±15V 

Min. ± 5V 

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

The threshold voltage level is shown below: 

+2.2V +l.4V 
o ______________ ~----------~~----------

OFF ON OFF 
(MARK) (SPACE) (MARK) 
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, 

, 

(2) 20mA Current Loop - CD 

Signals Circuit 

SD(+) 
1+ 

(CER(+» +5V • ¥Iv 0 -DTR(+) 
Output 

SD(-) 

[>0 (CER(-» Signal • 0 
DTR(-) 

SN7406 

+5V 
liN RD(+) MCT2E 

~ r-------, ---DSR(+) 

~ : £[ Input +5V I 7' I 
RD(-) --4 I I 

Slgn.')....-\ ,) 1 
DSR(-) .~ T I 

I 
I I 

Output level 
Input level 

1+ 20 rnA 
lIN 20 rnA 

~ 
~ 

r,7 m 
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I 
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11-10. DIP Switch Setting 
On the serial board, four DIP switches, SW21-SW24, are located as indicated below: 

SW21 

SW22 

SW23 

I 
0 .. -- .. ~ --- .. ~ .. + II I 

GtDtDD D 
> IOQ 

+ 

0 
+ 

> 

) 

.L 

--- -.. ___ IWU W .... -- -- .0 .~~.t~ -- ---'III\r- ..-
,........ r'\ 
"""--I """--I .. 
~ 

·D --.. 
5 *> I> 1+ 

-'III\r-r----------------l 
I I 

~---------------~ 

.... > -----tll-I ____ --I 

Fig. 25 Serial Board Location 

8 7 6 5 4 3 2 I 

00000000 
OPEN 

II~ 

DODO 
OPEN 

Selection of number of stop bit, 1 or 2 
Selection of SO or CE R 
Selection of parity check 
No function 
Selection of 7-bit or a-bit data 
Selection of data protocol 

1..1--11_.1..1 _______ Selection of data transmission speed 

~---------- No function 

DDDODO 
I I I 1..1--11----- Selection of RS232C or 20 mA current loop 1... ---I_L--.L. ------- Selection of OSR 

L-__________ No function 
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SW24 

t 

87654321 

00000000 
OPEN 

l I Selection of DTR 
Selection of RTS or DTR 
Selection of use or unuse of CTS 
Validity of CD 

"ST .. denotes the setting made at the time of shipment. 

(1) Selection of RS232C or 20 rnA current loop 

(ST) 

SWNO. RS232C 20mA 
Current loop 

23-1 Closed Open 

23-2 Open Closed 

(2) Selection of SD or CER 

(ST) 

SWNO. SD CER 

21-2 Open Closed 

(3) Selection of use or unuse of CTS 

(ST) 

SWNO. Use Unuse 

24-5 Open Closed 

24-6 Closed Open 

(4) Validity of CD It is not used in this printer 

(ST) 

SWNO. CD Valid CD Invalid 

24-7 Closed Open 

24-8 Open Closed 
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(5) Selection of RTS or DTR (To change the timing when RTS goes to high) 

(ST) 

SWNO. RTS* 

24-3 Open 

24-4 Closed 

(6) Selection of DSR 

(ST) 

SWNO. Ignored 

23-3 Open 

23-4 Open 

23-5 Closed 

DTR** 

Closed 

Open 

RS232C 

Open 

Closed 

Open 

* Fix RTS to high after power on. 
** RTS corresponds to ON/OFF status 

ofDTR. 

20mA 
Current Loop 

Closed 

Open 

Open 

(7) Selection of DTR (To change the timing when DTR goes to high) 

SWNO. RDY/BSY* X ON/X OFF ETX/ACK** 

24-1 Closed Open 

24-2 Open Closed 

* RTS corresponds Ready/Busy. 

(8) Selection of data protocol 
** When X ON/X OFF is used, ftx DTR to high. 

DATA 21-7 21-8 

RDY/BSY 
Open Open 

Closed Open 

(ST) 

X ON/X OFF Open Closed 

ETX/ACK Closed Closed 

(9) Selection of 7-bit or 8-bit data 

Data 21-6 

8 bit Open 

7 bit Closed (ST) 
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(10) Selection of parity check 

Parity Check 21-3 21-4 

EVEN Open Open (ST) 

ODD Closed Open 

NO PARITY Open Closed 

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

Host Side 

o 7-bit 
o Ignore Parity 

ex. Even, Odd, 
Mark, Space => 

Printer Side 

Serial Board Main Board 

o 8-bit o 7-bit 
(SW21-6 open) (SW2-6 closed) 

o No Parity 
SW21-3 open 
SW21-4 closed 

Principle of Ignore Parity 

Host Side 
1 23456 7 

Q] 

J 

'---_----II 0 0 
7·bit data 'roTOl 

Ignore Parity -,--. 
1 or 2 1 or 2 stop bit(s) 

Start bit 

Printer Side 1 234 5 6 7 8 

<--___ --',--1, 0 
8-bit data ~ Serial Board 

Start bit 
t 

1 or 2 stop bit(s) 

1 234 567 

I Main Board 

(11) 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 (ST) 

600 Closed Open Open 
300 Closed Open Closed 
200 Closed Closed Open 

110 Closed Closed Closed 

Do not use current loop at more than 2400 BPS. 

11-11. Data Protocol 
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) EXT/ACK system (applicable to RD and CD) 
This system uses the serial codes ASCII CODE-ETX, ACK. 

(3) X ON/X OFF system (applicable to RD and CD) 
This system uses the serial coded ASCII CODE-X ON, X OFF. 
They are selected by using the dip switches. 
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. 

(1) 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 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. 

(2) 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 code. 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 

I..~-~y } ~'----yr-----} 

MAX. 300 bytes MAX. 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. 

(3) X ON/X OFF system 
When the remaining capacity of the data buffer becomes less than 30 bytes, the printer sends 
an X OFF code (l3H). When the remaining capacity exceeds 100 characters, the printer sends 
an XON code (1IH). 
The host CPU must send the next data after an X ON code is received. When the printer is ready 
to receive data after power on, it causes the DTR signal to go high (READY) and an X ON code 
is sent if the printer is selected, and an X OFF code if deselected. 
The printer sends an X OFF code when it is deselected. 
The printer sends an X ON 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 I: Relationship between SEL Switch and DCI/DC3 Code. 

I) RDY /BSY system 
The DTR and RTS signals go low when the printer is deselected by the SEL switch or it 
receives a DCI code. The DTR signal also goes low when the receive buffer is under the 
conditions described on page 38. 
The DTR and RTS signals go high when the printer is selected by the SEL switch or it re
ceives a DCI code. The DTR signal also goes high when the printer is under the conditions 
described on page 38. 

2) X ON/X OFF system (applicable to RD and CD) 
The printer sends an X OFF code to the host CPU when it is deselected by the SEL switch 
or it receives a DC3 code. 
However, if an X OFF code has already been sent because the data buffer became full, the 
printer will send an X OFF code. 
When the printer is selected by the SEL switch or it receives a DCI code, it sends an X ON 
code only if an X OFF code has already been sent due to operation of the SEL switch or 
reception of a DC3 code. 

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

Note 2: Abnormality of Printer. 
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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 is open. 
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 to 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 
system DTR=L DTR=L 

ETX/ACK 
FAULT = L FAULT = H 

system 

XON/XOFF FAULT = L FAULT=H 
system X OFF output XON output 

In Case of 20 rnA Current Loop (CD only) 

At abnormal printer time At printer restored time 

RDY/BSY DTR line is in SPACE state. DTR line is in MARK state. 
system (No 20 rnA current flows.) (A 20 rnA current flows.) 

ETX/ACK 
- -

system 

X ON/X OFF 
XOFF output XON output 

system 

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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12. Function Codes 

12-1. Function Codes 

CODES 

CR(OD)H 
Carriage Return 
13 Decimal 

LF (OA)H 
Line Feed 
10 Decimal 

VT (OB)H 
Vertical Tab 
09 Decimal 

FUNCTION 

• Print command code. 
• Auto line feed upon completion of printing is selectable by a 

function control switch (SWI-8). 
• Carriage return command in incremental print mode. 
• This code is ignored in logic seek print mode when no print data 

is found in buffer. 

• Line feed command. 
• May be selected as a print command by setting DIP switch (SWI-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 (TO F). (In REVERSE mode, a line feed 
from TOF causes reverse feed to the bottom position of previous 
form.) 

• 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 (SWI-7) at closed position. When SW-7 is open, 
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. 

The actual length depends on the selected LF pitch as shown below: 

TOF------.. -------
1\ 

1/6" x 66 

TOF-------L-------
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CODES 

FF (OC)H 
Form Feed 
12 Decimal 

CAN (18)H 
Cancel 
24 Decimal 

SO (OE)H 
Shift Out 
14 Decimal 

SI (OF)H 
Shift In 

DCI (11)H 
Device Control 1 

DC3 (13)H 
Device Control 3 

BS (08)H 
Back Space 

HT (09)H 
Horizontal Tab 

DC2 (l2)H 
Device Cont. 2 

FUNCTION 

• Multiple line feed code, automatic feed to top of form (TOF) 
position, as set in VFU channell. (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, FF after print 
data is ignored. 

• The above also applies to REVERSE mode. 

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

• This code is 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. 

• Elongated character command code. (Double Width Character) 
• Data following 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-l - 1-3/ 
OPEN, SW2-6/CLOSED). 

• A clear command for elongated character command. 
• In case the Japanese 7-bit code is used, this code functions as a 

clearing code for KANA character area and selects Alpha-Numeric 
area. 

• This code is used to place printer in SELECT state. 
• Can be ineffective by setting switch (SWI-5) closed. 

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

• Effective only in incremental print mode. 
• Back space command. Back spacing 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. 

• Moves the print position to the nearest horizontal tab set position. 
Ignored when no horizontal tab set is found. 

• Not ignored in incremental print mode. The carrier slides to the 
right end. 

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

• Japanese 7-bit code data following this code shall be elongated 
until DC 4 code is received. 

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

DC4 (l4)H 
Device Cont. 4 

GS (lD)H 
Group Separator 

RS (lE)H 
Record Separator 

US (IF)H 
Unit Separator 

DEL (7F)H 

12-2. Vertical Printing Format 

FUNCTION 

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

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

• 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. 

• The end of load command for VFU loading. 
• TOF must immediately precede RS or RS is ignored and the 

printer will revert to the preprogrammed format. 

• Vertical tab start command combined with the following 1 byte 
which defines either (A) the number of channel of VFU where the 
format to be 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 
N3N2Nl NO must be between 0 and 15. 

7 6 5 4 3 2 1 1 Bit 

0 0 0 I I I I I US Code 

(A) X X X 0 0 C2 CI CO Channel of VFU 

(B) X X X I N3 N2 NI NO 
or 

Number of lines 

• X may be either 0 or I. 

Note: When C = I, the form is fed to the next bottom or TOF 
position. 
When C = 0, the code is ineffective. 
The code is ineffective other than when I -:; C -:; 6. 
When the code is ineffective, the reception of US code is 
cancelled. 

• This code doubles as a print command with DIP SW (SWI-7) 
closed. When SWI-7 is open, US/VT after print data is ignored. 

• This is an ignore code. 

The user has the option of programming his own vertical format, or using the pre-programmed format 
in the M8510A printer. The pre-programmed format consists of Top of Form at line I, 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 
preprogrammed format. 
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12-3. Electronic Vertical Format Unit-(EVFU) 
The EVFU is 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 96 lines. On 
power on status, Default form length is 66 or 72 lines. This lengths is determined by the setting of 
SWI-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 lines. 

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 technique for any other forms length. 

(a) Send the Start Load command to alert the printer that the following data are EVFU commands. 
Start Load is the ASCII control character GS (29 Decimal). 

(b) 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 6 5 4 3 2 1 0 

BYTE 1 X 1 CH6 CH5 CH4 CH3 CH2 CHI 

BYTE 2 X 1 X X X X X X 

X= Not Used 

Channell is used for Top of Form (TOF) and Bottom of Form (BOF). A TOF command must 
contain a 1 in channel I 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 con
figured in any combination desired, as long as channell contains a 0.1 A 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 be entered. 
If this is not done, the printer reverts to the preprogrammed format. This TOF code effectively re
presents the top of the next form. It must always follow the entry for the last line of the form used 
(e.g. if forms are 15 lines long, TOF must be entered in line position 16). 

(c) Immediately following the 67th entry, load the End of Load command, ASCII control character 
RS (Record Separator), 30 Decimal. 

EVFU Program Example: 

A typical EVFU program is shown in the example. As shown, a Form Feed command (ASCII Charac
ter FF, 12 Decimal) or a tab to channell 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 top of the next form 
(the printer will always stop at top of form if it is reached before the designated tab channel is de
tected). 

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. 
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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 ChannelS 
01000000 

17. 01011010 Line 17: Tab set in Channels 2, 4 and 5 
01000000 

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 

Summarizing the commands utilizing the EVFU: 

Form Feed: ASCII character FF (12 Decimal) advances forms to the next top of form. 
Vertical Tab: ASCII character VT (21 Decimal) advances forms to the next line for which 

channel 2 of the EVFU is set. 
Unit Separator: ASCII 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: 

7 6 5 4 3 2 1 0 

A X X X 0 0 C2 C1 CO 

B X X X 1 N3 N2 NI NO 

In example A, CO-C2 is a weighted binary number indicating the tab channel 
to be used (e.g., 101 = channelS). 
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., 
1111 advances forms 15 lines). 
The 1 in position 4 indicates that this absolute format is to be used. 
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Referring to the EVFU programming example, the following are examples of US 
code usage: 

00011111 
00000001 

00011111 
00000100 

00011111 
00011101 

13. Special Functions of the M8510A 

Introduction 

US Code 
Advance to Channell (TOF) 

US Code 
Advance to Channel 4 (Line 17) 

US Code 
Absolute advance of 13 lines 

The M8510A has a number of special functions which can be selected by the use of "Escape Se
quences". These are multiple-byte commands beginning with the ASCII ESC code, (27 decimal or 
1 B hexadecimal), followed by one or more ASCII codes, which cause the printer to enter various 
operating modes (proportional spacing, graphics, etc.) These escape sequences are explained below. 

13-1. Incremental and Logic Seek Print Mode 
In incremental print mode, the M851 OA prints each character as it is received from the host computer. 
A carriage return causes the dot head to move to the left margin. In logic seek mode characters are 
stored in 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 bidirectional, and the dot head always moves at high 
speed to the starting point of each line. The logic seek mode is assumed when the printer is powered 
on. 

Command Decimal Data Hex. Decimal Data Function 

ESC C 27 91 IB 5B Incremental Print Mode 

ESC =:J 27 93 IB 5D Logic Seek Print Mode 

Note: In incremental mode, once the dot head reaches the rightmost printing position, and no print 
command has been received, all characters will be printed in the same column. 

13-2. Character Pitch 
The character pitch is the number of characters per inch in a line of print. The M851 OA 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 either pica 
or proportional, depending on the setting of DIP switch 2-5 (see Section 7-8). 

Command. Decimal Data Hex. Decimal Data Character Pitch 

ESC P 27 ~o IB 50 Proportional 

ESC N 27 'l~ IB 4E Pica Pitch (10 CPI) 

ESC E 27 b~ IB 45 Elite Pitch (12 CPI) 

ESC Q 27 ij IB 51 Compressed Pitch (17 CPI) 

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

DATA: I ESC I P ABC D I ESC I Q ABC D I ESC 1 E ABC D 

I ESC I NAB CD@[] 

PRINT: ABCDABCMBCDABCD 
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13-3. 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 1 and 99). The printer assumes 
a 1/6 inch line feed when it is powered on. 

Command Decimal Data Hex. Decimal Data Line Feed Pitch 

ESC A 27 65 IB 41 1/6 Inch Line Feed 

ESC B 27 66 IB 42 1/8 Inch Line Feed 

ESC T nInO 27 84 IB 54 
N/144 Inch Line Feed* 

nl nO (nl) (nO) 

* Note: To use N/144 inch line feed pitch, send ESC T immediately, followed by nInO, a two digit 
decimal number between 01 and 99. 
Line feed pitch remains effective until changed by another command. 

Example: Line feeds of 1/(;),1/8,14/144 and 48/144 inch. 

DATA: [ESC[ A 12345 [cRI [Esci B 12345 ICR[[ESC[ 
T14 12345 ICRIIESc[ T48 12345 ICRI 12345 ICRI 

PRINT: 12345 
12345 

i~~~~ 

12345 

13-4. 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 Data Hex. Decimal Data 

ESC f 27 102 lB 66 

ESC r 27 114 lB 72 

Direction of Line Feed 

Forward 

Reverse 

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

13-5. 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. 

Command Decimal Data Hex. Decimal Data 

ESC , 27 33 lB 

ESC " 27 34 lB 

Once selected, bold printing continues until cleared. 

Example: Printing in normal and bold print. 

21 

22 

Function 

Bold Print Select 

Bold Print Clear 

DATA: 1 2 3 4 5 [ESC [ ! 1 2 3 4 5 [ESC [ " 1 2 3 4 5 

PRINT: 123451234512345 
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13-6. Underline 
Printed characters can be underlined. An underline command causes subsequent characters to be 
underlined; this continues until the clear underline command is received. 

Command Decimal Data Hex. Decimal Data 

ESC X 27 88 IB 58 

ESC Y 27 89 IB 59 

Example: Printing underlined characters. 

DATA: 1 2 3 I ESC I X 4 5 6 I ESC I Y 7 8 9 

PRINT: 12345678$' 

13-7. Left Margin Set 

Function 

Start Underline 

Stop Underline 

The left margin, once set, remains effective until it is either changed by another left margin set com
mand, 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 Deci¥l~l Data Hex. Decimal Data 

ESC L n2nlnO ,-27 6 n2nlnO IB 4C (n2)(nl)(nO) 

n2nlnO 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. 
One character width is 16 Dot in variable length font. 

Example: Setting the left margin to column 10. 

DATA: 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 I CR II ESC I 

L 010 ABC D ICRI 

PRINT: 01234567890123456789 
ABeD 

Note: The first print column is column O. 

13-8. Horizontal Tab Set/Clear 
Up to thirty-two horizontal tabs can be set at one time. The horizontal tab command, HT (09 deci
mal), causes the print position to move to the next tab set. The printer will ignore a horizontal tab 
command if no tabs have been set, or if the print position 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 cur
rent character pitch (One character width is 16 Dot in variable length font.). If character pitch is 
changed after setting tabs, they will no longer conform column-width - they will remain in the same 
physical positions as when they were set. Therefore, tabs should be set only after pitch is selected. No 
tabs are set printer is powered on. 
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Command Decimal Data Hex. Decimal Data Function 

ESC (a, b, c, - n . 27 40 000 IB 28 000 Set Tabs 

ESC) a, b, c, - n . 27 41 000 IB 29 000 Clear Tabs 

ESC 0 27 48 IB 30 Clear All Tabs 

a, band care 3-digit decimal numbers expressed in ASCII. 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 commap(,£s (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. 

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

DATA: IEscl N IEscl (002,004,008,016,03~ 
(2) Horizontal tabs are executed between characters to be printed. 

DATA: 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 I CR I 
I HT I A I HT I B I HT I C I HT I D I HT I E I CR I 

PRINT: 123456789012345678901234567890f234567890 
ABC D E 

13-9. Character Set Selection 
In addition to the switch selectable foreign language character sets (see Section 7-1), the M851 OA can 
print Japanese Hiragana code, Greek letters and special graphics characters by using escape sequence. 
See Chapter 14 for tables of the various character sets. 

Command Decimal Data Hex. Decimal Data Character Set 

ESC $ 27 36 IB 24 Alphanumeric (ASCII) 
Characters 

ESC & 27 38 IB 26 Greek Characters or Hiragana 

ESC # 27 35 IB 23 Graphic Symbols (7-bit) 

When the printer is powered on, the alphanumeric character set is assumed. See Section 14 for ex
planation of character set selection. 

13-10. 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 14/144 inch (See Section 13-3.), full page high 
resolution graphics can be accomplished. 

Command Decimal Data Hex. Decimal Data 

ESC S n3n2n1nO 27 83 n3n2n1nO 1B 53 (n3) (n2) (n1) (nO) 
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This is a six byte command which sets up the bit image graphics mode. The four bytes, n3n2nlnO, 
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 4851 4848). 
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 graphics is affected by the character pitch currently 
in force. (See Section 13-2.) 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 10 CPI 80 640 

Elite 12 CPI 96 768 

Compressed 1 7 CPI 136 1088 

Proportional 160 1280 

Bit Image Graphic Command 

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

EX. In case of 200 bytes. 
I 

I ESC I S 30H32H30H30H 

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

(EX. I) 
I-I. • • I • • 

•• •• 
• • • • 
• • • • 

Fig. A 

1-2. Data Entry Method 

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

1. To Enter ABC in ASCII Code: 

I ESC ISO 0 2 4 

L ReservationJ 
of 24 bytes 

* r A , 

(33)H(33)H(CC)H(CC)H ....... (33)H(33)H(CC)H(CC)H 

L Repeat the part marked * 6 times I 
(Note I) 

ABC I ESC Iso 0 2 4 

lReservation ~ 
of 24 bytes 

(33)H(33)H(CC)H(CC)H· ...... (33)H(33)H(CC)H(CC)H 

L Repeat the part marked * 6 times I 
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2. To Enter All Data in Dot Image Graphic Mode 

I ESC Iso 7 2 I Data same as note 1 II Data of note 2 II Data same as note 1 I I CR I 

Print sample ~::::::::A8C:,;:;~m 

.-------"A" -------, I I 
(Data of note 2) . . . .. (78)H(14)H(12)H(11 )H(12)H(14)H(78)H(OO)H 

,---------"C" ----------, I I 
(3E)H( 41 )H( 41 )H( 41 )H( 41 )H(22)H(OO)H(OO)H 

(EX. 2) Vertical Line Print 
Close the DIP switch (SW2-8) to select the single directional printing, eliminating the 
divergence in the line. 

I ESC I T 1 6 I ESC Iso 0 0 1 FFH CR 

lLine spaCinS~ Repeat 10 times -~ 
16/144 inches 

Eight dots are printed simultaneously. 

Bit Image of FFH Data 

Dot Pin No. Bit No. Image [Print] 

I 0 
2 I 
3 2 
4 3 
5 4 
6 5 
7 6 
8 7 
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13-11. Dot By Dot Spacing 
When the printer is in proportional spacing mode (See Section 14-2.), the space between characters 
can be controlled by escape sequence. Spacing of I to 6 dot positions can be commanded, and by 
repeating the codes, up to 128 dot positions can be accumulated. 

Command Decimal Data Hex. Decimal Data Function 

ESC 1 27 49 lB 31 I Dot Space 

ESC 2 27 50 lB 32 2 Dots Space 

ESC 3 27 51 IB 33 3 Dots Space 

ESC 4 27 52 IB 34 4 Dots Space 

ESC 5 27 53 lB 35 5 Dots Space 

ESC 6 27 54 IB 36 6 Dots Space 

Note: Dot By Dot spacing is functional only in proportional spacing mode. In other character 
pitches, the commands are ignored. 

13-12. Print Direction 
The following commands allow the choice of the unidirectional and bidirectional print. 

Command Decimal Data Hex. Data Print Direction 

ESC > 27 62 IB 3E Unidirectional print command 

ESC < 27 60 IB 3C Bidirectional print command 

ESC> (lB, 3E)H 
(a) Upon the reception of this code, the unidirectional print mode is assumed. 
(b) The unidirectional print mode continues until the reception of a bidirectional print command 

code (ESC, < ). 
(c) If SW2-8 is closed when the printer power is turned on, the unidirectional print is assumed. 

ESC < (lB, 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. 

13-13. Repeat and Addressing 
The repear command and addressing command offer the following functions: 

Command Decimal Data Hex. Data Function 

ESC Rn2nlnO 27 82 lB 52 Character repeat 

ESC Vn3n2n 1 nO 27 86 IB 56 Dot column repeat 

ESC Fn3n2nlnO 27 70 IB 46 Dot addressing 
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ESC, R n2nlnO [IB, 52, (n2), (n!), (nO)] (n2) ~ (nO) = 30H ~ 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 n2nl nO. 

Ex. ESC, R 010* Character * is repeatedly printed 10 times. 

ESC, V n3n2nlnO [I B, 56, (n3), (n2), (nl), (nO)] (n2) ~ (nO) = 30H ~ 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. 

ESC, F n3n2nlnO 
(a) This code consists of 6 bytes. 
(b) Upon the reception of this code, the head is moved to the dot position indicated by n3 ~ nO. 

In the case of 10 CPI (Pica pitch): 0 ~ n3n2nlnO ~ 639 

o 
\l 

639 
\l 

(c) Dot base addressing is done using relative addresses with the left margin set position as O. 
(d) Max. Number of Dots 

Type Max. Number of Dots 

I 10 CPI (pica pitch) 640 

2 Proportional 1280 

3 17 CPI (Condensed) 1088 

4 12 CPI (Elite pitch) 768 
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14. Character Sets/ASCII Tables 

14-1. Switch Selectable Character Sets 
By the appropriate setting of DIP switches, the printer can replace eleven of the ASCII special char
acters (@, (, etc.) with special characters used in other countries. Refer to Section 7-1 for switch 
settings. Table 14-1 shows the alternate characters with their hexadecimal codes. If a box is left 
empty, the character is the same as the United States character. 

14-2. Software Selectable Character 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 14-2 shows the 256 character set that is standard in the M851 OA for all national designations 
except Japan (see switches I-I ~ 1-3 in Section 7-1). For the Japanese configuration, substitute 
Table 14-2 for columns A'" D of Table 14-3. This is the Katakana character set. 

The eitht data bits in a character are numbered 7 ~ 0 from left to right; Bit 7 is the most significant 
bit (value = 128) and Bit 0 is the least significant Bit (Value = I). Referring to Table 14-2 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 I (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 ~ O. 
If no provision has been made for program control of Bit 7, the 8-Bit character format cannot 
be used. See Section 14-3 for an alternate 7-Bit method. 

14-3. Software Selectable Character Sets in 7-Bit Mode 
When switch 2-6 is closed, the 7-Bit data format is assumed. Seven-Bit data allows 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 14-2 show 
the 7-Bit ASCII character set, and Tables 14-4, 14-5 and 14-6 show the characters that can be sub
stituted by use of the commands listed below. 

Command Decimal Data Character Set 

ESC $ 27 36 United States ASCII (Table )1.3-2) 

ESC # 27 35 Graphic Symbols (Table 0'-5) 

ESC & 27 38 Greek Letters (Table N-6) 

SO 14 Katakana (Table 0'-4) * 

SI 15 United States ASCII (Table 71-2) 

*Note: SO and SI codes select and clear Katakana only when DIP switches 1-1,1-2 and 1-3 are open 
(Japanese setting - See Section 7-1.) For all other countries, SO and SI are elongated charac
ter set and clear commands. 
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0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 

*No. 1 2 3 4 5 6 7 8 9 10 11 

HEX. 24 40 5B 5C 5D 5E 60 7B 7C 7D 7E 

US $ @ [ \ ] A " { I } ~ 

I 

UK £ 

GE § A 0 0 a 6 u ~ 

SW D E A 0 A D e a 6 a U 

JA ¥ 

Table 14-1 Special Characters for Foreign Character Sets 

0 1 2 

SP 

SOH DCl , 
STX De2 

.. 

ETX DC3 # 

EOT DC4 (*9 

ENQ % 

ACK & 
------- , 

BS CAN ( 

HT EM ) 

LF * 

VT ESC + 

FF FS , 

CR GS -

SO RS 

SI US / 

3 4 5 6 7 8 9 A B fr 
0 ~~ P ~7) I-f> ~ a p t -
1 A Q a q - I ~ a t 
2 B R b r - --I 'Y 7 +-

3 C S c s - l- S v ~ 

4 D T d t - ¢ ± - € 

5 E U e u - - ~ X ~ 

6 F V f v • I f/ <P > 
7 G W g w • I 0 w s: 
8 H X h X I r L L1 "'" 
9 I Y i y I h K r 

J Z j z • L A L EB 
K e~ k ~~ • .-J J1 A 00 , 

< L ~ 1 ~~ • f v n .. 

= M ~~ m tl~ • "\ ~ ¢ 1/2 

> N t~ n fl] • '--- a V 1/4 

? 0 - 0 + ...) 1T 0 0 

Table 14-2 M8510A Character Set, 7 & 8 Bit Code 

(7 Bit code uses only columns 0 ~ 7) 
* Circled numbers: Refer to Table 14-1. 

See Section 14-1 for explanation. 
* To print greek and other characters shown in columns A 

to D above, the ESC & command must be issued. 
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D E F 

1 - X -
2 t= .... 

3 + 
4 ~ -
5 .... 
6 ~ ···1 
7 ~ 1-·· 
8 ~ 
9 • 
( • 
) • 
+ • 
- • 

0 

* / 
I \ 



A B C D 2 3 4 5 2 3 4 5 2 3 4 5 

0 SP - ~ ~ 

" 0 SP - ~ ~ 0 ...L X - 0 a p t 1 

1 J 7- A 1 J =f- A 1 1 (3 a ~ 2 

2 r -1 ':/ j. 2 r -1 "/ j. 2 2 l' T +- 3 

3 ..J r'J T .:c 3 ..J r'J T .:c 3 3 {j v ~ 4 

4 , .:x:. l- -\? 4 , .:x:. l- -\? 4 4 € cp ± 5 

5 
, :.t T .::L 5 

, 
:.t T .::L 5 5 t X ~ 6 

6 '7 .1J - 3 6 '7 1J - 3 6 6 1/ I{J ~ 7 

7 7 4"- ~ '7 7 7 4"- ~ '7 7 7 () w ~ 8 

8 -1 ~ ;? I) 8 -1 ~ ;? I) 8 8 t ~ ~ 9 

9 ? 'T J )1/ '9 ? 'T J )1/ 9 9 K r . ( 

A ;L :;J /'\ V A ;L :;J /'\ V A A A ~ EB ) 

B :t -tj- l:: 0 B :t -tj- l:: 0 B B J.L A 00 + 

C -? :...-- 7 '7 C -? :...-- 7 '7 C C v n .. -

D .:L 7.. A. /' D .:L 7.. A. /' D D ~ ¢ 1/2 

E 3 -e ;t- " E 3 -e ;t- " E E 0 v' 1/4 * 
F ';I '/ '< 

0 F ';I '/ '< 
0 F J F 1t 0 0 I 

Table 14-3 
Katakana (8 Bit) 

Table 14-4 
Katakana (7 Bit) 

Table 14-5 
Graphic Symbols (7 Bit) 

Table 14-6 
Greek (7 Bid 

Note: Tables 14-2, 14-3 use the hexadecimal numbering system (base 16). 
Each character is represented by a two-digit hexadecimal number. The first digit can be found 
at the top of the table and the second digit is on the left side. To convert to decimal, multiply 
the first digit by 16, then add the second digit (the letters A - F represent the decimal numbers 
10 - 15). 

* Programmable down loaded characters - If you wish to print special characters or symbols not 
contained in Table 14-2, you can program' them yourself, and load them into the printer. For de
tails, see the separate "Instructions", which are available from local distributors. 
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15. 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) Avoid dropping foreign material into the printer. 

16. Periodic Maintenance 

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

(I) Lubrication 

(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 a small amount of Launa oil to the lubrica
tion ring. 

Lubrication Ring 

Carrier Shaft 
Fig. 26 Lubrication Points 

(b) Lubrication Period 
Oil should be applied yearly or with every 500,000 lines of printing. 

(c) Notes on Lubrication 
Do not use oils other than Launa oll. Lubricate only those points specified above. 
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(2) Cleaning 

(a) Cleaning Points and Method 
1) Detector 

Brush off any paper dust on and around the detector. (Refer to Fig. 27.) 

Detector 

Fig. 27 The Detector 

2) The Head Top 
Detach the ribbon, and remove the head as described later. Next, remove ribbon blocks 
and paper particles from the head top with the bush (option). 
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• Head removal 
When removing the head, follow the procedure described below: 
I) Remove the . carrier cover, and move the head to a position where no PH roller is fitted. 
2) Insert a coin between the head and the head set lever securing the head. Tum the right 

coin clockwise and left coin counterclockwise to open the levers. 
\. 3) Pull the PH shaft toward the front, and lift the head. The connector then parts from the 

head. Next, tum the PH shaft toward the rear, and lift the head again to remove it. 

Coin 

PH Roller 

=---=-i-------;~~~~~~------~" Platen 

PH Roller Shaft 

Head Set Lever 

Fig. 28 Head Removal 

(b) Cleaning Period 
I) Whenever ribbon chips or dust accumulate on the detector or the head end. 
2) Every 500,000 lines of printing or every year. 

(c) Notes on Cleaning 
I) To avoid 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 bezine when cleaning. 
3) To clean the cover, use cloth with water or weak liquid soap. 
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17. Specifications 

Print Method 

Print Speed 

Character Format 

Characters 

Character Pitch 

Paper Feed Direction 

Line Spacing 

Line Feed Speed 

Form Width 

Form Thickness 

Number of Copies 

Logic Seek Printing or Incremental Printing 

I 20 CPS (1 0 CPI) 
63 LPM (1 Q CPI) 

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 Graphic) 

ASCII 96 
1IS 160 
Character Generator Based Graphic Fonts 64 
European Characters 14 
Hiragana (Option) 64 
Proportional Characters 96 

Compressed Font 
Compressed Font 
Double Width 
Pica Pitch 
Pica Pitch 
Double Width 
Elite Pitch 
Elite Pitch 
Double Width 

Forward, (Reverse) 

17 CPI, 136 Char/Line 
8.5 CPI, 68 Char/Line 

10 CPI, 80 Char/Line 
5 CPI, 40 Char/Line 

12 CPI, 96 Char/Line 
6 CPI, 48 Char/Line 

1/6",1/8", N/144" (N = 0 - 99) 
(Minimum Pitch 1/144") 

Max. lOOms (1/6" Pitch) 

Max. 10" 

0.05 - 0.28 mm 

Original + 3 
(The total paper thickness may not exceed the range described 
above.) 
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Type ofFonn Fan-Folded Sprocket Paper 
(See Fig. 29.) 
Rolled Paper 
Single Sheet Paper Perforation 

Paper Feed Method 

Fonn Loading 

Driving Method 

Inked Ribbon 

Ribbon Dimensions 

Power 

Power Consumption 

Weight 

Dimensions 

Parallel Interface 

Serial Interface 

Operating Temperature 
& Humidity 

Storage Temperature 
& Humidity 

(Unit: inch) 

r ~ 
¢ : ~ 
6 : 9 1 1 3.0-9.0 1 I 

Y I- -"t ? 
1 I 

0.25 4"'9.5 

4.5-10 

Fig. 29 Print Form 

Friction Feed 
Sprocket/Pin Feed (Incorporated) 

From Rear-Top 

Stepper Motor 

Black (recommended) 

13 mm(W) x 13,000 mm(L) 

115V ± 10%, 60 Hz 
100V ± 10%, 50/60 Hz 
220V ± 10%, 50 Hz 
240V ± 10%, 50 Hz 

Less than 180W 

8.5 kg 

398(W) x 285(D) x 136(H) mm 

8-bit Parallel 

1 

(RE Type) 
(RD Type) 

RS232C RDY/BSY System 
RS232C RDY/BSY, X ON/X OFF, 
ETX/ ACK System 

(CD Type) RS232C RDY/BSY, X ON/X OFF, 
ETX/ ACK System 
(Current Loop System) 

5 - 40°C, 10% - 85% RH 
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18. Print Sample 

pi ca char-ac tel's 
! II tt$X~' () *+, - ./0123456789: ; (=)?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[·']A_'abcdefghijklmno 

pqr-stuvwxyz {l }~ = III ••• ~ 1---1 In W t"\ U ~ •• S /. t~,J,+--++ ( ) )4003}"456", pO"lporO~"l:: 
o:v .dp~"Yle 1 ±U1("2"-1'¢W~ -F g SOt. ¢o ~X'" o~ ) . ..1.1= ~ A •• '+~'O/'.X··· i -: -. ·1 I···i· 

elite cha~acte~s 
! ""XSt'· 0 H, - .19123456789: ; (=)?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[,]"_ 'abcdefghi j K 1 mnopq~stuvwxyz (l )~ 

__ ... _C.IIII •• +LrI ~--I In U r. U ~ •• S /. tJU+--++ ( ) J4co31'4S6",.p<1"Clr<>\";IGZo:v.t~~1)e 1±vtA2.-1'¢(II~..J789t.4l~X·O~:>"11 

=i*I .. " •• ttIOI\X-- i~·II-·i· 

condensed characters 
! ·WJ.ar'OH,-.I8123456789: j<=)?&ABCOEFGHIJKLlftJPQRSTlM«(Z[\]" _ 'abcdefghijkllllllopqrstll\Nlxyz<l}N ~ IIIIIII+'-rl.--Iln u" v ~.I$I·t 

JUH+( )"8l'm'P<J'!lI'o'''W~1Iel:±1IA2f-1'1M~78%.lI1(·~)JI=~'' ~""I\X- i~ h-

proportinal characters 
!"tt$%& '()*+,-./e 123456789: i<= )?I!ABCDEFGHIJKLMNOPGRSTUVWX Y Z( \ JA _ \abcdefghijklmnopqrstuvwxyz{l}N ___ _ 
IIII ••• ~ 1---1 In W t"\ U ~·.~/·t~·h--++( »)4003}"456"'PO"'¥oro~"l::O:V.dp~'TJel±U1("2"-1'¢W~.J7gSOt. 

• ~x" 0<; ),.11= ~ A •• '+~'0/'0(···· i -: -. ·1 I···i· 

enhanced pica characters 
!·M$Y~'()~+,-./8123456789:;<=>?@ABCDEFGHIJKLMNOPQRSTUVWXY2['JA_'abcdefghijklmno 

pqrstuvwxyz(: }- = II.I.~ ~--I In W ,.... U ~ •• ~/. tJU.+--++< ) J4e0S},"4S6", P(1.cro'''l: 
aV.dJBts1le 1±u1CJ\2.-1'¢~.p 89\,. .~X·o~)J1= I*tA ."+Mo/\X-l":"""~ H-

enhanced elite characte~s 
!U#SX~/()I+,-./8123456789:;<=)?@ABCDEFGHIJKLMNOPQRSTUVWXYZ[\]A_'abcdefghijV,lmnopqrstuvwxyz{:)

___ .C.IIIIII+LrI ~--I In U 1"\ U !·.~/·tJU+--++< )J4M3l'"456,p<1,nro'''l:av~1]tl±VfA2.-'''¢~'''789\,..~·O~>JI. 

=i*I .. " .. tteol\X- i~~ H-

enhanced & proper-tional character-s 
!.I$~&'()++t-./8123456789:i<=>?I!ABCDEFGHIJXLMNOPQRSTUVWIYZ[\]A _ 'abcddghi.Jtlmnopqr-stuvwxyz<l}- ___ _ 
IIII •• ~ 1---1 1r-1 W ,.... U ~ •• ~/. t""'+--++< )J4eoS}'"4S6,P(1,cro'''l::av~1lel±V1CJ\2.-1'¢~.J789\,. 
.~x·o~)J1= ~A ........ 0/'0(- l":"""~ H-
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19. Print Paper Specifications 

Model 85l0A Printer Series are adjusted to perform excellent print function with recommended paper 
form. In case of other paper forms are used, we suggest that you confirm the specification in order 
to avoid a functional disorder. 

1. Serial Computer Forms 

1-1. Print position and sizes of the form. 

No. 

A 

B 

C 

o 
E 

ct>4 ±O.2 Unit: mm 

--~----~------~~--------~1-+1+--~~' 
!~ Tho rno" d,ht ~/ ! o 

+1 

. The most left top dot position I r-: 
N 

. top dot position I 'C 
Q) 

B 
The most left 
bottom dot 
position 

Print area 

I 
6.35 I 

c 

.~ ... 
1;; 
Q) 

a: 
.... 
o 
Z 

:/ The most right 
bottom dot 
position 

6.35±O.3 
--+--+--...., 

Measure 

4.5" - 10" 

6.0 min. 

25.4 

25.4 

-----

Horizontal perforation 

A 

Width of a Paper Form 

6.35±O.3 
Vertical perforation --+---1--

Remarks 

The distance from the center of a sprocket hole to the end of print area is 
6.0 min. 

Recommended to allow the distance to be mode than 12 mm in actual 
operation. 

The area should not be printed to avoid print blurs. 

Same as 0, but the area in the last paper form is susceptible to print pitch 
disorder and print blurs. 
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1-2. Type of Paper Forms and Number of Copies 

Paper Form 
Total Weight of Number of Glued or Dotted Paper Crimped Free on Both 
Forms* (kg) Copies** on hoth sides on both sides Sides 

Fine quality 
paper form with 55 -70 1 - - -
carbonless 

Paper with 45 3 0 x x 

carbon 45 - 55 2 0 0 x 

30 - 43 4 0 x x 

Impact paper 34 - 45 3 0 x x 

43 - 55 2 0 0 x 

Carbon backed 34 - 45 3 0 x x 

paper 43 - 55 2 0 0 x 

Remarks: 
1. The total weight of paper forms per 1000 sheets. 

Paper size (788 mm x 1098 mm) . 
2. Include the original paper and the very same paper type is used. 
3. Any paper forms which exceed 0.28 mm in the total thickness should not be used. 

1-3. (1) The paper carbon is attached to the vertical edges of the original and duplicate forms by thin 
line of glue. 

(2) The paper crimped portion should be bent to the back side of the last duplicate. 

----======~======~r-- Original Paper -: cu: 

1 
-------- Paper Feed Direction 

Paper Crimp 

(3) The paper crimps should not be used more than 3 in a paper form in order to avoid line gaps in 
printing. 

(4) Paper forms should be meshed together or glued on the both sides close to sprocket holes in 
the distance within 1/2" from the edges of paper form. 

(5) The paper forms should be meshed together or glued on the both sides. Other paper forms such 
as loose papers (not meshed together or glued at all) should not be used as duplicates. 

(6) A staple must not be used to avoid damages on a printer. 
(7) The meshed on glued portion should be clean and free from folds. 
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1-4. Perforation 
(1) The perforated peak of the opened paper forms when flatten should be no higher than 0.5 mm 

from the resting edges. 

---~ 
less than 0.5 mm 

:=t 

(2) The perforated lines cause the papers to fold in an acordion like fashion. 
(3) The both ends of perforated lines should not be torn. 

Clean-f[- - - - - - - - - - - - - ~ShOUld be clean 

(4) The perforation should not be broken as to form gaps. 

Pulled with 
a hand. 

-

(5) The vertical perforation should be located within 1/2" away from the sides of paper edges of 
form should be clean with no tears or folds. 
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2. Single Sheet Paper 

2-1. Printing Position and Paper Size 

8 

No. Measure 

A 4.5" - 10" 

B 1/2" min. 

C 5" - 12" 

D.E. I" min. 

oJ 
00 

\ The most right 

The most left top dot : 

top dot position 

position 

() 

: 
The most left 
bottom dot 

The most right position 

V 
bottom dot 
position I 

\ 
• 0 O • 

wl 

8 

A 

Remarks 

Paper form width 

The distance from the sides of papers to the most right & left dot position 

Length of a paper form 

The min. I" area fJom the top and bottom of a paper should not be 
printed. 

2-2. Type of Paper Form and Number of Copies 

Paper Form Total Weight of Forms Number of Copies 

Fine Quality Paper Form 30 - 55 kg. 1 

Paper with carbon and 30 ~ 45 3 
fine quality 43 - 55 2 

Carbonless paper and 30 - 55 3 
carbon backed paper 43 - 55 2 
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3. Rolled Paper 

3-1. Paper Measurement 

~- - - - - - - - - - - - - \- - , I 

\ ' 
D 

, 
~~~----- ---=-- --=-=--- --T)-~':y, ': 

--------------~ 

I. A _I 

Mark Measures 

A 4.5" - 10" 

d More than I" 

D Less than 5" 

3-2. Type of Fonns 
(1) I ply paper form is used. 
(2) Total weight 40 ~ 55 kg. 

Remarks 

Paper form width 

The diameter of the roller hole 

The diameter of the rolled paper form 

3-3. (1) Use our recommended roll paper holder for any roll paper. 
(2) Paper forms with sprocket holes can be used. 
(3) The printing area is same as Section I and 2. 
(4) Horizontal perforation forms are not recommended. 
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