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This manual describes the operation of the 
Enhanced Model 810, dual-mode word processing 
and data processing TI OMNl800* Model 810LQ 
(Letter-Quality) Printer, which is an upgrade of the 
Model 810 Printer. Installation procedures, pro
gramming instructions, and theory of operation are 
also discussed. 

Section 1, GENERAL DESCRIPTION - Provides a 
brief description of the Model 810 LQ Printer and 
indicates those sections of the manual which are of 
special interest to the various users. 

Section 2, OPERATOR INSTRUCTIONS Pro
vides instructions for manual selection of type 
fonts by the operator. 

Section 3, MODEL 810LQ PRINTER FUNC
TIONAL DESCRIPTION - Provides a detailed 
description of the Model 81 OLQ Printer and a sum
mary of functional enhancements. 

Section 4, PRINT QUALITY, PRINTER 
VARIANCES, AND PRECAUTIONS - Provides 
the background for determining dot-matrix print 
quality and lists variances from the standard Model 
810 Printer. Precautions for operation of the 
Model 810 LQ Printer are also discussed. 

Section 5, SOFlWARE COMMANDS FOR PRINT 
AND PLOT MODES - Describes the software 
commands for the Model 81 OLQ Printer. Character 
fonts are illustrated; control codes and escape 
commands are summarized; and block characters, 
bar codes, and X-plot graphics are described. 

~ 

* Trademark of Texas Instruments Incorporated. 

Preface 

Section 6, CONTROL CHARACTER PROGRAM
MING EXPLANATIONS - Explains the use of 
control codes. 

Section 7, ESCAPE SEQUENCE PROGRAMMING 
EXPLANATIONS - Explains the use of escape se
quence commands. 

Section 8, COMBINED FUNCTIONS AND PRINT
ING EXAMPLES - Provides tables of functions 
that can be combined and examples of combined
function printing that illustrate some of the Model 
810 LQ Printer applications. 

The appendixes contain reference information. 
Subjects covered are: 

• Block-character and bar-code dot patterns 
and codes 

• Bar-code-specification sources 

• Installation and testing procedures 

• Site preparation 

• Theory of operation 

• Troubleshooting procedures 

• Assembly drawings, logic diagrams, and 
lists of materials 

• Specifications 
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OTHER PUBLICATIONS 

The following additional publications support the 
Model 81 OlQ Printer: 

Model 810 Printer Operating Instructions 
(TI Part No. 994353-9701 ) 

Model 810 Printer Maintenance Manual 
(TI Part No. 994386-9701) 

To order copies, send a company purchase request 
to: 

iv 

Texas Instruments Incorporated 
Terminal Spare Parts - MIS 7793 
P. O. Box 1444 
Houston, Texas 77001 

USING THIS MANUAL 

The Model 810 Printer Operating Instructions 
describes operation of the Model 810 lQ Printer in 
standard Model 810 Printer mode. The Model 
810LD Printer User's Manual supplements the 
operating instructions for the Model 810 Printer 
and describes operation of the printer in the 
"Enhanced Model 810" mode. 
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1.1 INTRODUCTION TOTHE MODEL 810LO 
PRINTER 

The TI Model 810la (Enhanced Model 810) 
Printer is a near-letter-quality, receive-only, dot
matrix impact printer. It upgrades the functional 
performance of the Model 810 Printer by providing 
both word processing fonts (Courier, Helvetica, 
and Elite) and data processing fonts (Standard 
Model 810, Focus, and Fast Focus). New features 
include graphic character sets (block characters 
and bar codes) and a six-bit, dot-matrix plotting 
mode plus serial interface X - ON, X - OFF pro
tocol. 

The Model 810la Printer is available from the fac
tory, or the Model 810 Printer can be modified by 
installation of one of the field-upgrade kits, TI Part 
No. 2360091-0001 (first-generation, full-sized 
board) or TI Part No. 2360091-0002 (second-gen
eration, half-sized board). The second-generation 
kit also provides hard-wired, jumper-selectable 
international character sets. A printer from the 
factory with an optional international character set 
preselected is designated by a dash number, 
Model 810 Printer Option Index, TI Drawing No. 
2360026. 

This manual provides instructions on front panel 
control for operators, software information for 
system users and pro,grammers, plus installation 
procedures and troubleshooting information for 
technicians. Operators, users, and technicians 
should also be thoroughly familiar with the Model 
810 Printer functions described in the ModelB10 
Printer Operation Instructions. 

Section 1 

General Description 

1.2 MODEL 810LO PRINTER FRONT PANEL 
OPERATION 

Section 2 of this manual describes front panel 
selection of alternate data processing and word 
processing fonts on the Model 81 Ola Printer. 

1.3 MODEL810LO PRINTER SOFTWARE 
CONTROL 

SectiOn 3 describes in detail the new features for 
system users and programmers. The flow of data 
from the line to the printhead for printout by way 
of the various buffers is also described. Section 4 
defines limitations for upgradable Model 810 Print
ers and discusses the subjective aspects of letter
quality, dot-matrix printing. Print quality samples 
are provided. 

Section 5 summarizes software control. Software 
control of functions includes selection of alternate 
fonts, dot-matrix plotting, user-defined printable 
characters, and other features that enhance the 
performance of the Model 810 Printer. Section 6 
explains control codes, and Section 7 explains 
escape sequences. Section 8 is a sampling of 
printer applications. Appendix A provides block
character and bar-code dot patterns and bar
code-specification sources. 

1.4 INSTALLATION, TROUBLESHOOTING, 
AND REPAIR 

Appendix B describes Model 810la Printer 
upgrade kit installation for technicians. The kit 

1-1 



includes the LQ plug-in conversion (upgrade) 
board, a replacement universal printhead, and a 
replacement, high-resolution, paper-advance 
stepping motor. Both the first production LQ 
upgrade full board and the LQ upgrade half board 
with international character sets are described. 
Printer adjustments for print quality are also 
described. 

1-2 

Appendix C describes site preparation for the 
printer. Appendix 0 provides the theory of oper
ation. Appendix E describes troubleshooting and 
repair, and Appendix F contains the drawings and 
parts lists. Appendix G lists specifications for the 
Model 810LQ Printer. 
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Section 2 

Operating Instructions 

2.1 INTRODUCTION 

This section describes front panel selection of 
alternate data processing and word processing 
fonts provided by the Model 810 LO Printer. Pro
cedures to aid the operator are also described. 

All standard Model 810 operating instructions 
regarding front panel control and indicator actions 
are described in the Model 810 Printer Operating 
Instructions. The operator should be familiar with 
these functions. Front panel control functions are 
essentially not altered but are increased with selec
tion of near-letter-quality fonts. 

2.2 INITIAL CONDITIONS ON POWER-UP 

The Model 810LO Printer assumes the following 
conditions on power-up: 

Printhead position 
Power indicator 
ONLINE indicator 
Paper-out indicator 
Error indicator 

Left margin (position zero) 
ON 
OFF 
OFF 
OFF 

Compressed print 
indicator 16.5 

8 lines per inch 
indicator 8 Ipi 

Font selected 
Characters per inch 
Form length 
Line counter 

Line (receive 
FIFO) buffer 

Vertical tabs 
Horizontal tabs 

OFF (10 cpi) 

OFF (6 Ipi)* 
Standard Model 810t 
10cpit 
279mm(11 in):j: 
o or retained line count for 
printers with VFC or VCO 
options 

Empty 
Cleared* 
Cleared 

2.3 FRONT-PANEL-SELECTABLE FONTS 

Five type fonts can be selected from the front 
panel (see subsection 2.4). They are Standard 
Model 810, Courier, Helvetica, Elite, and Focus. 
The Standard Model 810 and Focus data proces
sing fonts are available in fixed character spacing 
of 10 cpi. The Elite word processing . font is 
available in fixed character spacing of 10 cpi and 
12 cpi. The word processing fonts Courier and 
Helvetica are available in proportional spacing of 
approximately 10 cpi and 12 cpi (approximate 
character count due to proportional spacing). Ex
amples of these fonts are shown in Figures 2-1 
through 2-8. 

!"#$X&' ()*+,-./0123456789:;(=)?@ABCDEFGHIJKLMNO 
paRSTUVWXYZ[\JA_\abcdefghiJklmnopqrstUYWXvz{:)~ 

Figure 2-1. Standard Model 810 Font (10 cpi) 
2360090-5 

* VFC and VCO printers restore the conditions of the current 
VFCswitch. 

tThe manually selected font (including characters per inch, 
proportional spacing, and intercharacter gap) is restored at 

power-up for printers having VFC or VCO options. (See Table 
2-2). 

:j:FLC and FCO printers having form length position are set to a 
length of 279 mm (11 in). VFC and VCO printers restore the 
conditions of the current VFC switch. 

2-1 



2-2 

!" #$"" '0*+, - ./0123456789:;<=.>'?ClABCDEFGHIJKLKNO 
PQRSTUVWXYZ[\]A _ 'abcdefghijklmnopqrstuvvxyz{I}N 

Figure 2-2. Courier Font (12 cpj) 

!It #$"'& '0 *+ ,-. / 0123456789:; < = >'?ClA Be DEFGH IJKLKN 0 
PQRSTUVWXYZ[\]A _ 'a bcdefghijklmnopqrstuvvxyz{I}N 

Figure 2-3. Courier Font (10 cpj) 

!1t#$""'O*+,-./0123456789:;<=>'?ClABCOEFGHIJKLHHO 
PQRSTUVHXYZ[\]A _ 'abcdefghijklmnopqrstuvwxyz{l}N 

2360090-7 

2360090-8 
Figure 2-4. Helvetica Font (12 cpU 

! It # $"'&' () * +,_. / 0 123456 7 89: ;<= > ?ClAB COEFGH I JKLHHO . 
PQRSTUVHXYZ[\]A _ 'abcdefghijklmnopqrstuvwxyz{I}N 

Figure 2-5. Helvetica Font (10 cpi) 

!ltflS ... ,'0*+,-·/0123456789:;<=>?IABCDEFGHIJKLKNO 
PQRSTUVWXYZ[\]A _ 'abcdefghijklmnopqrstuvvxyz{l}N 

2360090-9 

2360090-10 

Figure 2-6. Elite Font (12 cpj) 

!It IIS ... & Ie) * +,- ./0123456 789:; <=>?IABC DEFGHIJ KLKNO 
PQRSTUVWXYZ[\JA _ 'a bcdefllhijkl mnopqrstu vvxyz{I}'" 

2360090-11 

Figure 2-7. Elite Font (10 cpj) 

! "#$%&' () *+, -. /0123456789: ; <=>?@ABCDEFGHIJ~~LMNO 
paRSTUVWXYZ[\]A_\ABCDEFGHI~KLHNOPQRSTUVWXYZ(:}~ 

2360090-12 

Figure 2-8. Focus Font (10 cpj) 
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2.4 OPERATOR SELECTION OF TYPE FONTS 

The operator can select one of the fonts shown in 
Figures 2-1 through 2-8 at the auxiliary control 
panel. Table 2-1 lists the printer versions and the 
corresponding auxiliary control panel configuration 
codes. Printers with configuration codes VCO or 
VFC save the selected font when power is removed 
from the printer. Printers with configuration codes 
FCO and VCO can also provide compressed print 
of the selected font. 

Table 2-2 lists the front-panel-selectable fonts. The 
"switch actions" or "beeps" refer to the selection 

procedures described in paragraphs 2.4.1 and 
2.4.2. The corresponding software commands for 
each font selection are also designated in the table. 

Fonts of fixed character spacing that are selected 
from the front panel can be used for printing 
tabular or multicolumn information. When 
selected, the Elite word processing font, in both 10 
and 12 cpi, and the Standard Model 810 and 
Focus data processing fonts have fixed character 
spacing. The elite font is recommended for print
ing when a near-letter-quality font is required. 

Table 2-1. Auxiliary Control Panel Configurations 

TI Part Configuration 
Printer Version Number Code 

Basic 994292-0001 BSC 
Forms Length Control 994292-0002 FLC 
Vertical Format Control 994292-0003 VFC 
Forms Length and 

Compressed Print 994293-0001 FCO 
Vertical Format Control 

and Compressed Print 994293-0002 VCO 

Table 2-2. Front Panel Selection of Fonts 

Switch Characters 
Actions per Software Control 
(No. of Font Selection Inch* Spacing Designations 
Beeps) 

1 Standard Model 810 10 Fixed ESC #0 ESC V 24 ESC T 
2 Courier 12 Proportional ESC #5 ESC I 6.ESC U 
3 Courier 10 Proportional ESC #5 ESC I 10 ESC U 
4 Helvetica 12 Proportional ESC #6 ESC I 8ESCU 
5 Helvetica 10 PropOrtional ESC #6 ESC I 12 ESC U 
6 Elite 12 Fixed ESC #7 ESC V 20 ESC T 
7 Elite 10 Fixed ESC #7 ESC V 24 ESC T 
8 Focus 10 Fixed ESC #1 ESC V 24 ESC T 
9 Hexadecimal Listing ESC #1 ESC V 24 ESC T 

10 (Selection Cycle Repeats) 

* Characters per inch is approximate for proportional spacing. 
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2.4.1 First-Generation 
Panels 

Auxiliary Control 

Raise the top cover and locate the NORMAL -
TEST IVFC toggle switch and the 8 LPI toggle 
switch on the first-generation auxiliary control 
panel. Figure 2-9 shows two of the five versions of 
this panel to illustrate the locations of these 
switches. 

To manually select a font, set the NORMAL 
TEST IVFC toggle switch to the TEST IVFC posi
tion. Next, toggle the 16.5 LPI - 8 LPI switch to 
the 8 LPI position and back to center the required 
number of times to select the desired font. Table 
2-2 gives the number of switch operations (beeps) 
for a specific font. An audible tone (beep) sounds 
each time the 8 LPI switch is toggled to the 8 LPI 
position from center. The selection cycle repeats 
after the ninth switch operation. 

After the font is selected, set the NORMAL -
TESTIVFC toggle switch to the NORMAL posi
tion. The selected font is retained when power 
goes off in printers with the VCO or VFC option. 

@ 

@ 

o 
o 

VERTICAL FORMAT CONTROL AND 
COMPRESSED PRINT (994293·0002) veo 

2.4.2 Second-Generation Auxiliary Control 
Panels 
Raise the top cover and locate the TEST IVFC 
switch and the 8 LPI switch on the second
generation auxiliary control panel. Figure 2-10 
shows two of the four versions of this panel to il
lustrate the locations of these switches. 

To manually select a font, press the TEST IVFC 
pushbutton switch. Next, press the 8 LPI pushbut
ton switch the required number of times to select 
the desired font. Table 2-2 gives the number of 
switch operations (beeps) fur a specific font. An 
audible tone (beep) sounds each time the 8 LPI 
switch is pressed. The selection cycle repeats after 
the ninth switch operation. 

After the font is selected, press the NORMAL 
pushbutton switch. The selected font is retained 
when power goes off in printers with the VCO or 
VFC option. 

16. GCP1 0 
@ 

o 
dlPI 0 

FORMS LENGTH AND COMPRESSED PAINT 
(994293·00011 feQ 
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Figure 2-9. First-Generation Auxiliary Control Panels 
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Figure 2-10. Second-Generation Auxiliary Control Panels 

2360090-4 

[\, 
I ... i i.~ 
'~ 

o 

• 



O··.··);! 
,<,I 

o 

• 

0·',·,··, .. 

2.5 OPERATOR AIDS 

The following procedures enable the operator to 
manually clear data, to replace paper without los
ing data, and to save data sent to the printer. 

2. 

3. 

Remove the current printout. 

Load paper (see Model 810 Printer 
Operating Instructions). 

4. Press the RESET switch to clear paper-out 

NOTE error. 

Whenever paper is handled (replaced, 
torn off, or form aligned), at least one 
vertical paper action (line feed or form 
feed) must be performed before 
printing near-letter-quality fonts or plot 
data to retain the required high-resolu
tion vertical paper motion. 

2.5.1 Procedure for Resetting (Clearing) the 
Buffers 
To clear the receive first-in, first-out (FIFO) buffer, 
the character buffer, and the plot buffer of un
wanted data, press the TEST /VFC switch and 
then press the NORMAL switch on the control 
panel. On first-generation auxiliary control panels, 
set the NORMAL TEST /VFC toggle switch to the 
TEST /vFC position and then set to NORMAL. 

Setting the power switch OFF and then ON also 
clears the buffers. 

2.5.2 Procedure for Replacing Paper Without 
Clearing the FIFO Buffer 
When the printer is OFFLINE: 

1. Press the FORM FEED switch to advance 
the form . 

5. Press the ONLINE switch to continue 
printing. 

When the printer is ONLINE: 

1. Press the FORM FEED switch to advance 
the form. 

2. Remove the current printout. 

3. Load paper (see Model 810 Printer 
Operating Instructions). 

4. Press the RESET switch to clear paper-out 
error and continue printing. 

2.5.3 Procedure for Removing Error Condi
tion Without Clearing the FIFO Buffer 
Error conditions such as carriage jam or parity error 
can be cleared without clearing the FIFO buffer by 
the following procedure: 

1. If an error occurs because an obstruction 
has jammed the carriage, remove the 
obstruction. 

2. Press the RESET switch to clear the error 
condition and continue printing. 
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Section 3 

Model 810LQ Printer 
Functional Description 

3.1 INTRODUCTION 

This section describes the features of the Model 
810 LO Printer. Maximum versatility of the Model 
810LO Printer is obtained by software control of 
printer functions. Manual (front panel) selection of 
fonts, including 10-pitch and 12-pitch word pro
cessing fonts, provides near-letter-quality printing 
without using software control (see Section 2). 

3.1.1 Standard Model 810 Printer 
The unmodified Model 810 Printer is a dot-matrix 
printer that uses a moving printhead to place dots 
on the paper. The printhead contains seven wires 
arranged in a vertical row and spaced 0.353 mm 
(1172 in) apart. 

The position of the printhead in the horizontal 
direction is determined by a shaft encoder on the 
carriage-drive motor. The encoder provides a 
resolution of 4.724 positions per mm (120 posi
tions per in) in the normal print mode. Resolution 
is 7.795 positions per mm (198 positions per in) in 
compressed print for printers with the FCO or VCO 
option. The paper is advanced by a stepping motor 
whose steps are 0.353 mm (1172 in). A 
microprocessor in the printer controls the carriage
drive motor, the paper-advance stepping motor, 
and the firing of the printhead wires to place the 
dots on the paper. The resolution at 190.5 mm per 
second (mmps! (7.5 in per second [ips)) is 4.724 
dots per mm (dpmml, (120 dots per in [dpil) 
horizontally and 2.835 dpmm (72 dpi) vertically. 

The Model 810 Printer microprocessor receives 
data and formats that data into patterns. At a 
speed of 381 mmps (15 ips), which corresponds to 
60 dpi, a printhead wire does not have sufficient 

time to print a dot, retract, and print another dot at 
the next adjacent position on the row. However, 
dots are large enough to overlap and produce a 
continuous line when placed at 2.362 dpmm (60 
dpi). 

3.1.2 Model 810LQ Printer 
To upgrade the Model 810 Printer requires an LO 
plug-in conversion (upgrade) board and a replace
ment, high-resolution, paper-advance stepping 
motor. The Model 81 0 LO upgrade kit also contains 
a replacement printhead required to ensure print 
quality. 

The LO upgrade board contains a Z80 micro
processor, 16K of random-access memory (RAM), 
and 20K of read-only memory (ROM). When in
stalled, the LO upgrade board makes the Model 
810 LO a two-processor printer. The Z80 
microprocessor performs the data-formatting 
functions while the printer processor handles input 
data and print control functions. This expanded 
capability allows plotting speeds as high as 11 700 
pixels per second. Although the Model 810 shaft 
encoder is limited to a horizontal resolution of 
4.724 dpmm (120 dpi), software on the LO 
upgrade board increases the horizontal resolution 
to 9.449 dpmm (240 dpi) for alternate passes at 
slow print speed. 

The replacement paper-advance stepping motor 
provides a vertical resolution four times greater 
than that of the standard stepping motor. Four 
steps of the replacement motor equal one step of 
the replaced motor. The increased number of steps 
provides the controt for placement of individual 
dots· to achieve a vertical resolution of 11 .339 
dpmm (288 dpi). 
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3.2 STATES OF OPERATION 

The Model 810LQ Printer has two distinct modes 
of operation: 

• Printing of firmware fonts and the user
defined (softwarel font. As characters are 
processed, they are placed in the character 
buffer. 

• Plotting of dot-addressable data. As data 
is received, it is converted to dots that are 
placed in the plot buffer. 

In most applications, only one buffer is printed at a 
time. The other remains empty. In special applica
tions, data is entered into each buffer in the 
respective mode and the contents merged when 
the line is printed. 

When power is applied, the printer is in the print 
mode and data is stored in the character buffer. 
The plot mode is entered by sending a special se
quence of control characters followed by plot data, 
which is stored in the plot buffer. Line terminator 
control codes produce printout of the merged buf
fer contents. The print mode is reentered by send
ing a specific control character. 

The font selected for print mode -automatically 
determines the print resolution. The near-Ietter
quality fonts are printed in a four-pass operation 
that results in 9.449 x 11 .338-dpmm (240 x 
288-dpi) resolution. In the plot mode, the resolu
tion normally available is 4.724 x 2.835 dpmm 
(120 x 72 dpil and is referred to as dot-matrix 
plotting (X-plot). 

In the print mode, the characters are stored in the 
character buffer that keeps track of the character, 
width, font, and gap following. In the plot mode, 
the pattern of the dots is stored in the plot buffer. 
Both the character buffer and the plot buffer con
tain 7 rows by 5232 positions. The number 5232 is 
derived from the maximum character cell width of 
24 dots (23 printable dots plus an intercell dot) 
times 218 characters per line in compressed print. 

When the character buffer fills or a line terminator 
is received, the character and plot buffers are 
printed. The characters (or pieces of characters in 
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the case of the four-pass font) are loaded into the 
dot buffer. When the printhead drive mechanism is 
energized, the contents of the dot buffer are 
transmitted to the printhead wires to create a hard
copy image of the bit pattern in the dot buffer. 

When four-pass fonts are used, the dot buffer is 
loaded with the next group of character pieces for 
the next pass of the printhead. To improve overall 
speed, two dot buffers are used in a Ping-Pong 
fashion; that is, one buffer is being loaded while 
the other is being printed. When the buffers 
switch, paper motion required for a fourcpass 
character can be observed by the user. The printer 
examines the buffers to determine the shortest 
travel path and maximum acceleration for the 
printhead. 

3.3 SUMMARY OF MODEL 810LQ PRINTER 
FUNCTIONS 

Upgrade of the Model 810 Printer to the Model 
810LQ Printer provides the following functions: 

• Software Debug Mode. In this mode, all 
data including the parity bit is converted to 
the hexadecimal value and then printed. 
This printout allows the user to see the 
received data and diagnose problems. See 
Table 2-2 and paragraphs 2.4.1 and 2.4.2 
for instructions to access this mode. Refer 
to Table 5-1 for the decimal numbers, 
ASCII code characters, and binary codes 
in hexadecimal notation (hex code) with 
zero parity bit. 

• Serial Interface Protocol (X - ON, X -
OFF). See subsection 3.5 for a description 
of this feature. 

• Printing Font Selection. Six alphanumeric 
fonts, the block character font, the bar
code fOrit, and the user-defined font can 
be chosen for use in the printing mode. 
See the description in subsection 5.4 for 
programming instructions. 

• Character Graphics Printing. Block 
characters and bar codes are printed 
without interline gap in the print mode 
described in subsection 5.5. 
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• Dot-Matrix Plotting {X-PloW. The six-bit, 
X-plot graphics mode is described under 
the command ESCape X in subsection 5.6 
and paragraph 7.2.33. 

• Compressed Print Mode. With the com
pressed print option installed (FCO or 
VCO printers), 218 characters per line 
(cpl) can be printed in compressed print 
mode. X-plot data is compressed by 60 
percent. See ESCape 7 in paragraph 
7.2.10. 

• Parameter Storage and Recall. Mixed 
printing formats often require setting and 
resetting parameters such as line width, 
tab stops, expansion factor, and many 
others. A single command saves these 
parameters and another command recalls 
them. Parameters are not retained if 
printer power goes off. See ESCape = 

and ESCape @ in paragraphs 7.2.15 and 
7.2.16. 

.• Enhanced Printing. The appearance of the 
printed characters can be improved by ex
ercising escape sequences. ESCape B 
puts the printer into a slow speed mode 
that allows the printing of adjacent dots at 
4.724 dpmm (120 dpi) - horizontally. 
ESCape 0 puts the printer into the over
printing mode, which causes the printer to 
print all the dots of the characters twice at 
the same dot location. The printer can be 
in both modes simultaneously. See 
ESCape B in paragraph 7.2.18 and 
ESCape 0 in paragraph 7.2.26. 

• Horizontal Expansion. An expansion fac
tor from 1 to 4 can be used on all printing 
characters and plot data including X-plot. 
See ESCape E in paragraph 7.2.19. 

• User-Defined Font Characters. As many 
as 95 characters can be defined and load
ed by the user. See the description under 
ESCape F in paragraph 7.2.20. 

* Dot-matrix plotting (X-plot) is defined as the means by which 
a wire dot is placed on a page with a specified resolution such 
as 4.724 dpmm (120 dpj) horizontally by 2.835 dpmm (72 dpj) 
vertically. Other resolutions are available. 

• Justification. Commands provide left 
only, right only, or right and left justifica
tion of margins as well as automatic 
centering. See .ESCape J in paragraph 
7.2.22. 

• Squaring. The normal resolution of 4.724 
x 2.835 dpmm (120 x 72 dpi) can be 
changed to a symmetrical 2.835 x 
2.835-dpmm (72 x 72-dpi) resolution 
using the command ESCape S in 
paragraph 7.2.28. 

• Proportional Spacing. The operator con
trois the spacing from character to 
character (fixed pitch) or between 
characters (proportional spacing) in the 
case of the near-letter-quality fonts. See 
ESCape U in paragraph 7.2.30. 

• Underlining. The underlining mode causes 
printing characters to be underlined as 
long as the mode is active. See ESCape _ 
in paragraph 7.2.36. 

• Test Pattern. A special barberpole test 
pattern is useful in diagnosing problems. 
Portions of this test pattern also allow the 
user to observe the software font that has 
been loaded. See paragraph B.6.2 in Ap
pendix B for the procedure to run the 
barberpole test. 

• Receive FIFO Buffer. A 3000-character 
FIFO buffer facilitates reception of burst 
transmission and reduces host CPU con
nect time. 

• Diagnostics. Diagnostics of the LQ 
upgrade board are run automatically each 
time the printer is powered up. Successful 
completion is signaled with a short audible 
tone (beep). 

3.4 UNDERSTANDING NEW FUNCTIONS 

This subsection clarifies several important func
tions; however, the level of detail in this subsection 
is not required to understand adequately the print 
mode used for printing ASCII characters, block 
characters, and bar codes. 
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The Model 810LO Printer has 9.449 x 
11 .339-dpmm (240 x 288-dpi) resolution for 
printing near-letter-quality fonts. The Model 
810 LO Printer can be used for combined printing 
and plotting. Differences between printing and 
plotting formats are defined. 

3.4.1 Horizontal Functions 
The horizontal location of a dot on printout is 
determined by the position in a 5232-dot-wide buf
fer. Th is buffer is sufficiently wide that 218 cpl can 
be placed on the 381 -mm (15-in) paper in the com
pressed print mode at a resolution of 15.591 
dpmm (398 dpi). In the normal mode, the buffer is 
3168 dots wide for 132 cpl in 10 pitch at 9.449 
dpmm (240 dpi). 

The printhead can move across the paper at two 
speeds; the high speed is 0.591 mmps (15 ips), 
and the low speed is 0.295 mmps (7.5 ips). High 
speed permits printing of every fourth dot (60 dpi); 
low speed allows printing of every other dot (120 
dpi). 

The font characters are designed so that no dots 
are in adjacent columns. Low-speed printing is 
selected for near-letter-quality fonts to enhance 
appearance and when adjacent dots are to be 
printed or plotted. The printer scans the dot buffer 
before it is printed to turn off dots that cannot be 
printed at the selected speed. 

In the horizontal direction, printing and plotting are 
completely independent. Margins are set in
dependently. The character buffer and plot buffer 
store the data separately until a line is to be 
printed. The plot buffer contains the rows of X
plot data; the character buffer contains font
selected characters or bar codes. Data from both 
buffers is merged into the dot buffer when a line 
terminator is received before the line is printed. 

3.4.2 Vertical Functions 
The vertical location of a dot on the paper is deter
mined by the paper-advance stepping motor and 
one of the seven printhead wires. Each step of the 
motor is 0.088 mm (1/288 in), Each position in the 
dot buffer has seven bits corresponding to the 
seven wires. 

The spacing of the vertically adjacent printhead 
wires is nearly equivalent to four steps of the 
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paper-advance stepping motor. The printer makes 
use of a variable called the vertical motion index 
(vmi) that corresponds to the number of motor 
steps between printed dot lines. The location of a 
dot row is a multiple of the vertical motion index, 
which specifies the vertical position (VP). The ver
tical position of a dot row is defined in motor steps 
of 0.088 mm (1/288 in) from the top of form. 
Table 3-1 shows the vertical position of dot loca
tions for mUltiple-pass fonts and several line feeds. 
A line feed (LF) moves the paper to the next priht
ing line. For a line feed of 0.236 Ipmm (6 Ipi), the 
vmi is 48; for 0.315 Ipmm (8 Ipi), 36. 

A plotting line is produced when the paper motion 
to print the line causes the bottom dots of one line 
to be placed adjacent to the top dots of the next 
line and does not create an interline gap. For this 
paper motion, the vmi is 28. The plotting line is 
produced automatically in the X-plot mode for 
continuous plottir.g. In the print mode, ESCape 
CR moves the paper to the next plotting line. The 
use of ESC CR is generally required for specialized 
printing such as the printing of graphic characters 
(block characters and bar codes). 

The paper can be moved only in the vertical direc
tion. In the vertical direction, printing and plotting 
are not independent. The commands that cause 
printing, in effect, tell the printer where to move 
the paper after printing is completed. If near-Ietter
quality characters are used in a line, the paper ad
vances between passes of the printhead, and this 
motion is taken into account by any subsequent 

. motion. Some commands (such as CR without 
auto line feed), which do not move the paper when 
the printer is printing data processing fonts, cause 
paper to move several steps when the printer is 
printing near-letter-quality fonts. 

3.4.3 X - ON, X - OFF 
The Model 810LQ Printer preserves all standard 
Model 810 Printer interface protocols and adds a 
serial interface protocol. This new protocol uses 
the transmitted data pin (pin 2) on the serial inter
face connector to transmit a DC3 control code 
(X - OFF) when the receive FIFO buffer is full and 
to transmit a DCl control code (X - ON) when 
the receive FIFO buffer is empty and more charac
ters can be received. As the printer receives char
acters, it places them in the receive buffer. When 
the buffer fills to the point where fewer than 287 

o 

o 
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o Table 3-1. Vertical Positions (VP) and Printhead Dot Positions 

Vertical Position Printhead 
(Motor Steps) Dot Rows Comments 

1 1 Row 1 dot (top dot) of both word processing and 
2 data processing fonts. 
3 
4 2 Data processing fonts require 25 VP; word 
5 processing fonts require 28 VP for capital letters and 

• 6 32 VP for lowercase descenders. 
7 
8 
9 3 

: 
: : 

25 7 Row 7 dot (bottom dot) of data processing fonts and 
26 character-font plotting. 
27 
28 

29 8 Row 1 dot (top dot) of second line if first line 
30 is followed by ESC CR (see paragraph 7.2.2). 
31 

32 Lowest dot for word processing font descenders. 

33 9 Interline spacing in character printing for 

o 34 O.236-lpmm (6-lpi) and 0.315-lpmm (8-lpi) line feeds. 
35 
36 

37 10 Row 1 dot (top dot) of second line for 0.315-lpl'!1m 
38 (8-lpi) line feed. 
39 

40 Underline for word processing fonts. * 

41 11 Continuation of interline spacing in character print-
42 ing for O.236-lpmm (6-lpi) line feed. 
43 
44 
45 12 
46 
47 
48 

49 13 Row 1 dot (top dot) of second line for 0.236-lpmm 
(6-lpi) line feed. 

*Underlining in near-letter-quality font requires O.236-lpmm (6-lpi) line feed to avoid printing on the next line. 

0 , ,. 
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additional characters can be stored (full point), the 
printer sends a DC3 control code to signal the 
transmitting device to stop sending characters. As 
characters are processed, the receive buffer emp
ties. When the buffer empties to the point where 
2860 characters remain (empty point), the printer 
sends a DCl control code that signals the trans
mitting device to resume sending characters. 
Replacing the standard Model 810 with a Model 
810LO Printer can present a computer time-out 
problem (see subsection 4.4). 

NOTE 

First production Model 810LO Printers 
transmit DC3 when 256 additional 
characters can be stored, and DCl 
when 256 characters remain. 

Transmission is not stopped (DC3 transmitted) 
when the print mechanism halts or the carriage 
jams until the FIFO buffer is full. In like manner, a 
transmission request (DCl transmitted) is sent 
only when the buffer reaches the empty point or 
after the buffer is manually cleared. 

The RS-232 Request to Send (RTS) lead (pin 4) of 
the standard Model 810 Printer is _maintained at 
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logic zero while power is on. In the Model 810LO 
Printer, RTS is always at logic one while power is 
on. 

3.4.4 Model 810LQ Buffers 

Four buffers are required to describe the flow of 
data from the line to the printhead for printout. 
The FIFO buffer receives each ASCII code from the 
line. Each code is processed from the FIFO buffer 
in the order in which it is received. Operating codes 
are stored in working memory for use in formatting 
the characters and data to be printed. Operating 
codes include such functions as font, left margin, 
line width, etc. Other codes, such as most control 
codes, cause printer action when processed from 
the FIFO buffer. ASCII characters become dot pat
terns in the character buffer. If the printer is in the 
X-plot mode, each byte becomes part of the plot
ting dot pattern in the plot buffer. 

On receipt of a line terminator (see subsection 
5.7), the contents of both the character buffer and 
the plot buffer are merged into a dot buffer for 
printing. The contents of the dot buffer are sent to 
the printhead drivers as the printhead moves 
across the page. As previously stated, two dot buf
fers are used to produce higher throughput. The 
image of the dot buffer corresponds to the dot pat
tern of the printout. 

0.·.··;,\ J 
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Section 4 

Print Quality, Printer Variances, and 
Precautions 

4.1 PRINT QUALITY 

The Model 810LQ Printer produces word process
ing printout that meets most demands for letter
quality applications. Individual printers may pro
duce slight variations in horizontal or vertical 
spacing of characters or dots, in dot size, and in 
accuracy of dot placement. Most variations, how
ever, can be removed by user adjustments and 
maintenance procedures (see Appendix B). 

Print quality of a dot-matrix printer calls for a sub
jective judgment, and individual users differ on 
what constitutes acceptable quality depending on 
application. Also, print-quality variations can occur 
due to the type of paper used and the condition of 
the ribbon. For best print results, use a tractor-fed 
bond paper, which is available from most office
supply outlets. Print quality for a particular printer 
can be determined by comparing printout to the 
standard print samples shown in Figure 4-1. 

Data processing character sets printed at 150 and 
200 characters per second (cps) do not provide 
letter-quality printing. Some degradation of print
out compared to print samples may be detected. In 
expanded print modes particularly, some waviness 
in printout can be expected. It is not feasible to 
enhance the print quality of data processing fonts 
to letter-quality standards. 

4.2 MODEL 810 PRINTER UPGRADE 
VARIANCES 

The Model 810 LQ Printer field-upgrade option 
should be added only to Model 81 0 Printers having 
product service code 815. The product service 

code is the third, fourth, and fifth digits of the 
serial number. The serial number is located on the 
label beside the power cord receptacle at the rear 
of the terminal. 

Printers that have product service code 711 and 
the Model 810LQ Printer Field Installation Kit 
(upgrade option) installed might not produce print 
that meets the quality of the samples shown in 
Figure 4-1 . Print quality for these printers might be 
improved by replacement of subassemblies at the 
customer's expense, but this is not guaranteed. 

4.3 MODEL 810LQ PRINTER FUNCTIONAL 
VARIANCES 

Model 81 OLQ Printer functions differ from those of 
the standard Model 810 Printer as follows: 

• The RS-232 Request to Send (RTS) lead 
(pin 4) of the standard Model 810 Printer 
is maintained at logic zero while power is 
on. In the Model 810LQ Printer, RTS is 
always at logic one while power is on. 

• The LINE FEED switch on the standard 
Model 810 Printer operates only in the off
line mode and causes single line feeds. 
This switch on the Model 810 LQ Printer 
operates both in online and offline modes 
and is self-repeating. 

• The Model 810 Printer prints the barber
pole test in serial mode only. The Model 
810 LQ Printer prints the barberpole test in 
both serial and parallel modes. 
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• Special ROMs, which may have been in
stalled on the Model 810 Printer processor 
board to perform unique functions for 
special applications, are bypassed by the 
LQ upgrade board and do not function. 

• The Model 810 Printer reads pencil 
switches 1 through 7 whenever the printer 
goes ONLINE. The Model 810LQ Printer 
reads pencil switches 6 and 7 before each 
line is printed. 

• The Model 810 Printer advances paper on 
receipt of a line feed. The Model 810 LQ 
Printer does not advance paper on receipt 
of a line feed when the vmi is set to zero 
(see paragraph 7.2.23). 

4.4 MODEL 810LO PRINTER PRECAUTIONS 

The Model 81 OLQ Printer user should be aware of 
the following items: 

• The number of characters printed during 
the life of the printhead is reduced by the 
printing of word processing character sets 
as compared to the printing of data pro
cessing character sets. The dense dot pat
terns required for near-letter-quality print
ing cause greater wear of the printhead. 

• Frequent use of the plotting mode for 
high-density printing increases the duty 
cycle of the printhead. Plotting more than 
15 lines of solid black can blow a fuse. 
Reduction of printhead life is expected as 
more dots per line are printed. 

• Computer time-out can occur when the 
Model 810 Printer is replaced with an early 
Model 810LQ Printer. (See note in para
graph 3.4.3.) The increased size of the 
receive FI FO buffer and the slower print 
speed in word processing fonts can cause 
the printer to be OFF for a longer period 
of time. Computer time-out period may 
need to be increased. 
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• Sustained operation in the plot mode of 
applications that print more than 40 per
cent of allowable dots per line can cause 
accelerated life reduction of the printhead 
and printhead driver circuits. 

CAUTION 

The Model 810LO Printer should never 
be used to print reverse video outputs 
that cause paper to be printed black 
for more than 15 lines. 

• Use of the SHIFT OUT (SO) control 
character without a user-defined (soft
ware) font causes the printer to become 
inoperative until a SHIFT IN (SI) control 
character is received. SI restores a firm
ware font. Refer to the SHIFT OUT and 
SHIFT IN commands in paragraphs 6.2.8 
and 6.2.9. 

• When the vmi is set to 0 (zero line feed 
motion), no paper motion occurs when 
the printer is printing a data processing 
character set. When the printer is printing 
a word processing character set, a slight 
paper motion occurs between printhead 
passes. This paper motion is required for 
the generation of characters. 

• For best quality bar-code printing, the 
Model 810 LQ Printer should be operated 
in the overprint mode (ESC 0). 

• Because the LQ option upgrade board 
must be inserted in the rear option slot of 
the Model 810 Printer, other options that 
make use of this slot cannot be imple
mented in the Model 810 LQ Printer. 
These are: 

Designation 

TTY * 

LBE 

LBT 

LBP 

Option 

20-mA current 
loop board 

Line buffer 
board, EIA 

Line buffer 
board, TTY 
current loop 

Line buffer 
board, 
parallel 

TI Part No. 

2230497-0001 

994511-0001 

994512-0001 

994513-0001 

* Can be used with second-generation LQ upgrade board. 
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COUR:IER FONT 

In the LETTER QUALITY mode, the Model 810LQ prints 23 x 24 dot-matrix font 
that compares very favorably with daisywheel or typewriter output. You can 
select COURIER, HELVETICA, or ELITE fo~ts in both 10 and 12 pitch and let the 
Model 810LQ Printer handle the text control with automatic centering, right 
justification, proportional spacing, and true underlining. These features make 
the Model 810LQ Printer an excellent word processing printer. 

HELVETICA FONT 

In the LETTER QUALITY mode, the Hodel 810LQ prints 23 x 24 dot-matrix font 
that compares very favorably with daisywheel or typewriter output. You can 
select COURIER, HELVETICA, or ELITE fonts in both 10 and 12 pitch and let the 
Hodel 810LQ Printer handle the text control with automatic centering, right 
justification, proportional spacing, and true underlining. These features make 
the Hodel 810LQ Printer an excellent word processing printer. 

ELITE FONT 

In the LETTER QUALITY mode, the Model 810LQ prints 23 x 24 dot-matrix font 
that compares very favorably with daisywheel or typewriter output. You can 
select COURIER, HELVETICA, or ELITE fonts in both 10 and 12 pitch and let the 
Hodel 810LQ Printer handle the text control with automatic centering, right 
justification, proportional spacing, and true underlining. These features make 
the Model 810LQ Printer an excellent word processing printer. 
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Figure 4-1. Print-Quality Comparison Samples 
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Section 5 

Software Commands for Print 
and Plot Modes 

5.1 CODING 

The Model 810 LQ Printer interprets eight-bit 
binary codes as ASCII code characters or decimal 
numbers. ASCII character numbers 0 through 9 
are designated by N. Decimal numbers 0 through 
127 are designated by n. Hexadecimal representa-

tions of binary codes are preceded by a "greater 
than" symbol. For example, the hexadecimal nota
tion >41 represents the ASCII character "A" and 
the equivalent decimal number "65". Table 5-1 
gives the decimal numbers, ASCII code characters, 
and binary codes in hexadecimal notation (hex 
code). 

Table 5-1. Decimal Numbers, ASCII Characters, and Corresponding Hexadecimal Codes 

0 NUL 00 32 SPACE 20 64 @ 40 96 60 
SOH 01 33 21 65 A 41 97 61 

2 STX 02 34 22 66 B 42 98 b 62 
3 ETX 03 35 # 23 67 C 43 99 c 63 
4 EOT 04 36 $ 24 68 D 44 100 d 64 
5 ENQ 05 37 % 25 69 E 45 101 e 65 
6 ACK 06 38 & 26 70 F 46 102 f 66 
7 BEL 07 39 27 71 G 47 103 9 67 
8 BS 08 40 28 72 H 48 104 h 68 
9 HT 09 41 29 73 49 105 69 

10 LF OA 42 2A 74 J 4A 106 j 6A 
11 VT OB 43 + 2B 75 K 4B 107 k 6B 
12 FF OC 44 2C 76 L 4C 108 6C 
13 CR OD 45 2D 77 M 4D 109 m 6D 
14 so OE 46 2E 78 N 4E 110 n 6E 
15 SI OF 47 / 2F 79 0 4F 111 0 6F 
16 DLE 10 48 0 30 80 P 50 112 P 70 
17 DC1 11 49 1 31 81 Q 51 113 q 71 
18 DC2 12 50 2 32 82 R 52 114 72 
19 DC3 13 51 3 33 83 S 53 115 s 73 
20 DC4 14 52 4 34 84 T 54 116 t 74 
21 NAK 15 53 5 35 85 U 55 117 u 75 
22 SYN 16 54 6 36 86 V 56 118 v 76 
23 ETB 17 55 7 37 87 W 57 119 w 77 
24 CAN 18 56 8 38 88 x 58 120 x 78 
25 EM 19 57 9 39 89 y 59 121 y 79 
26 SUB 1A 58 3A 90 Z 5A 122 7A 
27 ESC 1B 59 3B 91 [ 5B 123 7B 
28 FS 1C 60 < 3C 92 \ 5C 124 7C 
29 GS 1D 61 3D 93 1 5D 125 7D 
30 RS 1E 62 > 3E 94 A 5E 126 7E 
31 US 1F 63 3F 95 5F 127 DEL 7F 

2360090-14 
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5.2 CONTROL CODES - SUMMARY 

ASCII code characters> 00 through> 1 F and> 7 F 
are control codes or control characters that provide 
special functions. These control code functions are 
listed in Table 5-2. The use of control codes is ex
plained in Section 6. Examples of the use of con
trol codes are provided in Section 8. 

printer IS In the print mode, an ESCape, > 1 B, 
followed by certain other characters modifies the 
operation of the printer. Some of these modifica
tions are retained when the printer is put into the 
X-plot mode (see Table 8-2). Table 5-3 summarizes 
the escape sequence commands. The use of 
escape sequence commands is explained in Sec
tion 7. Examples for the use of escape sequence 
commands are provided in Section 8. 

5.3 ESCAPE COMMANDS - SUMMARY NOTE 

The Model 810LQ Printer has both a print mode 
and an X-plot mode. ASCII characters, user
defined font characters, block characters, and bar 
codes are printed in the print mode. When the 

Do not insert spaces between 
characters in the escape sequence com
mands. Spaces between characters in 
Table 5-3 are for clarity only. 

Table 5-2. Control Code Functions 

Control Hex 
Code Code Function 

NUL 00 Null - Terminate horizontal and vertical tab settings 
SOH 01 Ignored 
STX 02 Ignored 
ETX 03 Ignored 
EDT 04 Ignored 
ENQ 05 Ignored 
ACK 06 Ignored 
BEL 07 Bell - Sound audible tone for 0.5 second 
BS 08 Backspace - Backspace one character position 
HT 09 Horizontal Tabulation 
LF OA Line Feed 
VT OB Vertical Tabulation 
FF OC Form Feed 
CR OD Carriage Return 
SO OE Shift Out - Select user-defined character font 
SI OF Shift In - Select firmware character font 
DLE 10 Ignored 
DC1 11 Device Control 1 - Receive FIFO buffer empty (READY) 
DC2 12 Device Control 2 - Tab to line of next byte 
DC3 13 Device Control 3 - Receive FIFO buffer full (BUSY) 
DC4 14 Device Control 4 - Tab to position of next byte 
NAK 15 Ignored 
SYN 16 Ignored 
ETB 17 Ignored 
CAN 18 Ignored 
EM 19 Ignored 
SUB 1A Ignored 
ESC 1B ESCape - ESCape sequence commands follow 
FS 1C File Separator - Terminate plot mode 
GS 10 Group Separator - Terminate plot row 
RS 1E Ignored 
US 1F Ignored 
DEL 7F Delete - Clear the character buffer and plot buffer (not the 

receive FIFO buffer) 

2360090·63 
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Table 5-3. Escape Sequence Commands 

Function 

Line Feed 

Carriage Return 

Font Selection 

Vertical Tab Setting 

Form Length Setting 

Horizontal Tab Setting 

Vertical Motion (Lines 
per Inch) 

Compressed Printing or 
Plotting 

Vertical Format 
Storage and Recall 

Line Width Setting 

Save (Store) 
Operating Parameters 

Recall Operating 
Parameters 

Print Speed 

Expanded Print 

Load User-Defined Font 

Intercharacter Gap 

Received Sequence 
"ESC" plus __ ~ 

LF n 

CR 

#N 

1 n n ... n NUL 

2 n 

3 n n ... n NUL 

4 
5 

6 
7 

8N 

9N 

:n 

@ 

A 
B 

EN 

Fn 

In 

'Software font must be loaded first or printer does not print. 

Definition of Command 

Print character and plot buffers, advance paper n steps 
orn/ll.339mm(n/288in);0~ n~ 127. 

Print character and plot buffers, advance paper to next 
plot line. 

Print in selected firmware font N; 0 ~ N ~ 8 except 4* 
(see Table 5-4) . 

Clear vertical tabs, set new tabs at n lines. 

Set form length to n lines; 4 ~ n ~ 127. 

Clear horizontal tabs, set new tabs at n character 
positions. 

Set vertical motion index to 48 (0.236 Ipmm [6 I pi]) . 
Set vertical motion index to 36 (0.315 Ipmm [8 Ipi]). 

Turn off the compressed print mode. 
Turn on the compressed print mode. 

Store current vertical format in memory channel N; 
1 ~ N ~ 8, (VFC and VCO only). 

Recall vertical format from memory channel N; 
1 ~ N~ 8. 

Set line width to n x 2.54 mm (n x 0.1 in); 
1 ~ n~ 127. 

Set the line width to 132 character positions if 
compressed print is not active, 218 if active. 

Save operating parameters while power is on. 

Restore saved operating parameters. 

Set printing speed to 381 mmps (15.0 ips). 
Set printing speed to 190.5 mmps (7.5 ips) (enhanced 

density). 

Set the horizontal expansion factor N; 1 ~ N ~ 4. 

Load user-defined font into memory with n character 
patterns; 1 ~ n~ 95 (see Figure 7-1). 

Set intercharacter gap to n if proportional spacing 
is active; 0 ~ n~ 127. 

5-3 



Table 5-3_ Escape Sequence Commands (Continued) 

Function 

Justification 

Line Spacing (Vertical 
Motion Index) 

Left Print Margin 

Overprinting 

Squaring Mode 

Proportional Character 
Spacing 

Fixed Character 
Spacing 

Line Width in Dots 

Six-Bit, X-Plot Mode 

Left Plot Margin 

Conditions 

Underlining 

Received Sequence 
"ESC" plus 

JO 
J 1 
J2 
J3 

Ln 

Mn 

N 
o 

R 
S 

T 
U 

Vn 

W nn 

X 

Yn 

z 

A 

**These conditions are different from those in subsection 2.2: 
1. Left printing margin equals O. 
2. Normal printing (overprint OFF). 

3. Standard Model 810 font. 
4. Left justification. 
5. Expansion factor is 1. 

6. Proportional spacing is OFF. 

7. Horizontal motion index equals 24 (0.1 in). 
8. Intercharacter gap equals 6. 

9. Fast printing mode for single-pass fonts. 

5-4 

Definition of Command 

Left justify (initial condition) 
Left and right justify 
Right justify 
Center 

Set number of steps between print lines to n or 
n/ll.339 mm (n/288 in); O~ n~ 127. 

Set left margin n x 2.54 mm (n x 0.1 in) from machine 
left margin; 0 ~ n~ 127. 

Select the normal printing mode. Disable overprinting. 
Select overprint (enhanced print) mode. Disable normal 

print. 

Disable the squaring mode. 
Enable the squaring mode 2.835 x 2.835 dpmm 

(72 x 72 dpi). 

Disable proportional spacing. 
Enable proportional spacing. 

Set fixed character spacing to n; 0 ~ n ~ 127; 
n x 25.4/240 mm (n/24O in). Pitch becomes 24O/n. 

Set line width to nn dots; 1 ~ nn ~ 3168, or 
1 ~ nn ~ 5232 for compressed print. 

Set printer to six-bit, X-plot mode (see Figure 5-5). 
FS, >1C, terminates plot mode; GS, >1 D, terminates 
plot line. 

Set left plot margin to n x 2.54 mm (n x 0.1 in) to the 
right of left machine margin; 0 < n< 127. 

Select standard conditions. ** 

Turn on the underlining mode. 
Turn off the underlining mode. 

2360090-64 
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5.4 PRINTING 

In the print mode, the Model 810 LQ Printer prints 
ASCII code characters for hexadecimal codes> 20 
through> 7E. These codes are converted to the 
character patterns for the particular character set 
or font. There are nine character sets from which 
to choose, eight of which are stored in firmware. 
The additional character set is the user-defined 
font. One character set or font is active at a time. 
To select a font, send to the printer, the escape se
quence ESC #, > 1 B > 23, followed by an identify
ing ASCII code number N for the required font. 
The ASCII numbers and hexadecimal codes for 
selecting the fonts are shown in Table 5-4. 

The Fast Focus font can be compressed to print 
at 200 cps by decreasing the horizontal motion 
index (hmi) to 18. For the sequence ESC V n, > 
1 B > 56 > XX, the value of n is the horizontal 
motion index. The pitch is 240 divided by the 
horizontal motion index. For a pitch of 10 cpi, 
the hmi is 24, the power-up initial condition 
value. The printhead moves at 15 ips and, for 10 
cpi, prints at 150 cps. For an hmi of 18, cpi 
equals 240/18, or 13.3 cpi. Printing 13.3 cpi at 
15 ips produces 200 cps. 

The type fonts are shown in Figure 5-1 in fixed 
pitch of 10 cpi. 

Table 5-4. ASCII Numbers and Hexadecimal Codes for Character-Set Selection 

ASCII Hex Model 810la Printer 
Number Code Character Set or Font 

0 30 Standard Model 810 (power-up normal condition) 
1 31 Focus 
2 32 Bar-code characters (see paragraph 5.5.2) 

3 33 Block characters (see paragraph 5.5.1) 
4 34 User-defined (see ESCape F, paragraph 7.2.20) 
5 35 Courier 
6 36 Helvetica 
7 37 Elite 
8 38 Fast Focus 

!"#$'Y.&I ()*+,-.I0123456789:;<=>?@ABCDEFGHI.JKLMNO 
PORSTUVWXYZ[\JA_\abcdef9hiJklrnnQ~qrstuvwxYz{:)~ 

Standard Model 810 - > 30 

!"#$'Y.&I ()*-+:,-.I0123456789:;<:=>?@ABCDEFGHI.JKLMNO 
PORSTUVWXYZ[\JA_\AEcDEFGHr~KLHNOPQRSTUVWXYZ{:)~ 

Focus - >31 

Figure 5-1. Firmware Printing Fonts 
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!".$'I.&'()*+,-.J0123456789: ; <=>?OABCDEFGHIJ'KLKNO 
PQRSTUVKXYZ[\]A_'abcdefghijklmnopqrstuvvxyz(l}N 

Courier - > 35 

!"#S'I.&'()*+,-./0123456789:;<=>?OABCOEFGHIJKLHNO 
PQRSTUVNXYZ[\]A_'abcdefghijklmnopqrstuvwxyz{I}N 

Helvetica - > 36 

!"#$'I.&'()*+,-./0123456789:;<=>?IA8CDEFGHIJ'KLKMO 
PQRSTUVWXYZ[\]A_'abcdeflhijklmnopqrstuvvxyz(IIN 

Elite - >~ 

!"M$%&' ()§+,-./0123456789:;<=>?@ABCDEFGHIJKLMHO 
PQRSTUVWXYZ[\JA_\AeCDEFGHI~KLMNOpaRSTUVWXvz(I)-

Fast Focus - > 38 

2360090-16 

Figure 5-1. Firmware Printing Fonts (Concluded) 

The cell width in dots for each printed character of 
each firmware character set is shown in Table 5-5. 
Each character set or font can be modified by the 
escape commands in Table 5-3 to produce printout 
that is expanded, compressed, enhanced, etc. 
Section 7, Escape Sequence Programming Ex
planations, describes in detail the use of each com
mand. Additional examples are provided in Section 
8, Printer Applications. 

Block-character and bar-code-character sets 
should not have a gap between printed lines (see 
paragraph 7.2.2, ESC CR). 

Tables 5-6 through 5-13 provide those changes for 
the international character sets of Table 5-5. Inter-

5-6 

national character sets are hard-wire selected on 
the second-generation LO upgrade board. 

5.5 CHARACTER GRAPHICS 

The Model 81010 Printer provides two graphic 
character sets in firmware - block characters and 
bar codes. 

These character sets are selected in the print mode. 
Generally, no vertical interline gap appears in 
block-character or bar-code printing. The normal 
interline gap is eliminated by sending ESC CR, 
> 1 B > OD, as the line terminator (see paragraph 
7.2.2). 
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Table 5-5. Hexadecimal Codes, Character Sets, and Character Cell Dot Widths o Bar Block I Courier 

Fast 

810 Focus Code Char. Helvetica Elite Focus 
Hex 

Code Dot Width for Character Set or Cell 

9 9 9 9 Variable Variable Variable 7 

20 14 1 4 14 
21 I I I • ! 3 ! 3 ! 3 ! 

22 " " I .A 
.. 11 

.. 1 1 .. 11 
.. 

23 # # I ~ II 19 II 1 9 II 20 .. 
• 24 $ $ I ~ $ 14 $ 13 $ 13 $ 

25 ~~ i~ " .... 't 18 'I. 1 8 'I. 18 I. 
26 ,~ & I ..... &, 16 &, 16 &. 16 & 

.. 27 J .. I .... • 3 • 3 I 3 
, 

28 ( ( I • ( 7 ( 7 ( 7 ( 

29 ) ) II • ) 7 ) 7 ) 7 ) 

2A * * " • * 13 * 13 * 13 • 
28 + + II .. + 13 + 1 3 + 13 + 
2C , , I L , 4 , 4 , 4 , 
2D - - II .. - 13 - 13 - 13 -
2E . I - 3 3 3 · 
2F ./ ! I - / 16 / 1 6 / 16 .I 

30 0 0 I I 0 13 0 1 3 0 13 0 

31 1 1 II I 1 13 1 7 1 13 1 
32 2 2 II .. 2 13 2 1 3 2 13 ';) 

L. 

33 3 3 II ~ 3 13 3 13 3 13 3 

34 4 4 II .. 4 15 4 1 5 4 13 4 

C'II 
I 

35 5 5 III ... 5 13 5 1 3 5 13 5 
36 6 6 II ... 6 13 6 1 3 6 13 6 

37 "7 7 II • 7 13 7 13 7 13 7 
! 

38 8 8 I • 8 13 8 1 3 8 13 8 
39 9 9 II • 9 13 9 1 3 9 13 9 

3A : : II • 3 3 3 : 

38 . . II • 4 4 4 · , , , , , , 
3C < < I .. < 11 < 1 1 < 11 --

3D = = II 
, = 13 = 1 3 = 13 = 

3E > > I .. > 11 > 1 1 > 11 --

3F ? --;> • ... ? 15 ? 15 ? 13 ? 
40 @ @ I .. 0 17 0 17 • 13 @ 

41 A A " ... A 17 A 1 5 A 16 A 
42 B B II .. B 14 B 12 B 15 B 
43 C C II ..- C 15 C 1 5 C 15 [ 

44 0 0 II .... 0 16 0 1 4 0 16 0 
45 E E III - E 15 E 1 3 E 15 E 
4{l F F II , F 15 F 13 F 15 F 
47 G G II .. G 17 G 1 5 G 17 G 
48 H H II • H 17 H 1 3 H 17 H 
49 I I III :2 I 9 I 3 I' 9 I 
4A .j J III C J 17 J 1 3 J 17 J 

48 K K III ,. K 17 K 13 K 17 K 
4C L L II .. L 17 L 13 L 17 L 

4D M M III ... M 17 H 13 M 17 M 
4E '" N II L H 15 N 1 1 H 15 N 

o 4F 0 0 I' '" 0 17 0 1 7 0 15 0 
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Table 5-5. Hexadecimal Codes, Character Sets, and Character Cell Dot Widths (Concluded) 

Bar Block Fast 

810 Focus Code Char. Courier Helvetica Elite Focus 
Hex 

o 
Code Dot Width for Character Set or Cell 

9 9 9 9 Variable Variable Variable 7 

50 P P I ... P 14 P 12 P 14 P 
51 Q Q II '" Q 17 Q 17 Q 15 G 
52 R R II - R 17 R 1 2 R 17 R 
53 S S .. - S 14 S 13 5 13 S 
54 T T II % T 17 T 1 3 T 17 T 
55 U U III M u 17 U 13 U 17 U 
56 V V II .... V 17 V 15 V 17 V 
57 W W II ... w 17 W 13 W 17 W 

58 X X I • X 15 X 15 X 15 X 
59 Y Y II 4 y 17 y 15 Y 17 Y 
5A Z Z .. • Z 15 Z 15 Z 15 Z 
5B [ [ .1 e [ 7 [ 7 [ 7 [ 

5C \ \ • - \ 16 \ 16 \ 16 \ 

50 ] ] I. I ] 7 ] 7 ] 7 ] 

5E A 1\ • - " .. 13 " 1 3 " 13 1\ 

5F - - • " - 23 23 23 -- -
60 

, ., • 4 • 4 • 4 
, 

61 a A a 17 a 1 7 a 15 A 

62 b 8 b 17 b 1 3 b 15 B 

63 c c c 13 c 1 3 c 13 c 
64 d 0 d 15 d 1 3 d 15 0 

65 e E e 13 e 1 3 e 13 E 

66 f F f 13 f 9 f 13 F 
-

67 9 G 9 15 9 13 g 12 G 

68 h H h 19 h 1 3 h 19 H 

69 i I i 9 i 3 i 9 I 

6A j ....J j 7 j 7 j 7 .J 

68 k K 1t 17 k 9 k 15 ~: 

6C 1 L 1 13 I 3 1 13 L 

60 m M m 19 m 15 m 19 M 

6E n N n 15 n 1 1 n 15 '" 6F 0 a a 13 0 1 3 0 13 0 

70 p p P 17 P 1 3 P 17 p 

71 q Q q 15 q 1 3 q 15 G 

72 r R r 14 r 1 2 r 14 R 

73 5 5 s 11 s 1 1 s 11 s 
74 t T t 9 t 9 t 9 T 

75 u u u 15 u 1 1 u 15 u 
76 v v v 17 v 1 1 v 17 v 
n IN w w 17 w 1 3 w 17 I.j 

78 x x x 15 x 1 1 x 15 x 
79 y y. y 17 Y 1 3 Y 17 y 

7A z z Z 13 z 1 3 z 13 z 
78 ( ( { 9 { 7 { 9 ( 

7C I I I 1 I 3 I 1 I 
I I I 

70 } } } 9 } 7 } 9 } 

7E "- "- IV 17 IV 1 7 IV 17 '" 
7F o 

2360090-15 
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Table 5-6. Hexadecimal Codes, Character Sets, and Character Cell Dot Widths 
for Canadian French Characters 

Fast 
810 Focus Courier Helvetica Elite Focus 

Hex 
Code Dot Width for Character Set or Cell 

9 9 Variable Variable Variable 7 

40 .t A .17 a 17 a 17 A 

5B A A a 17 a 17 i 17 A 

5C 0; 0; ~ 13 C; 13 ~ 13 0; 

50 E £ & 13 a 13 a 13 E 

5E t :t I 9 t 9 t 9 t 

60 0 0 & 13 & 13 & 13 0 

7B t E , 13 , 13 , 13 t 

7C U U \l 15 Q 11 \l 15 !) 

70 It It e 13 i 13 i 13 It 

7E Q U (n5 Q 11 (l 15 Q 
2360090-66 

Table 5-7. Hexadecimal Codes, Character Sets, and Character Cell Dot Widths 
for United Kingdom Characters 

Fast 
810 Focus Courier Helvetica Elite Focus 

Hex 
Code Dot Width for Character Set or Cell 

9 9 Variable Variable Variable 7 

23 £ £ L 17 L 17 £ 15 £ 
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Table 5-8. Hexadecimal Codes,Character Sets, and Character Cell Dot Widths 
for German Characters 

Fast 
810 Focus Courier Helvetica Elite Focus 

Hex 
Code Dot Width for Character Set or Cell 

9 9 Variable Variable Variable 7 

58 A A ~ 17 A 15 A 16 A 

5C 0 ti ~ 17 ~ 17 ~ 17 0 

50 U ij U 17 U 13 U 17 i..i 

78 A A a. 17 a. 17 a 15 A 

7C 0 0 o 13 o 13 0 13 0 

70 ii U ij 15 ij 11 ij 15 ii 

7E 6 () B 16 B 17 B 16 6 

2360090-68 

Table 5-9. Hexadecimal Codes, Character Sets, and Character Cell Dot Widths 
for Spanish Characters 

Fast 
810 Focus Courier Helvetica Elite Focus 

Hex 
Code Dot Width for Character Set or Cell 

9 9 Variable Variable Variable 7 

58 i i i 3 i 3 i 3 i 

5C N N i 15 N 11 i 15 N 

50 (. i- l19 l19 l19 (. 

78 0 0 o 9 0 9 0 9 0 

7C N fi ii 15 fi 11 ii 15 N 

70 ~ 0;: ~ 13 ~ 13 ~ 13 ,-., 
2360090-69 
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Table 5-10. Hexadecimal Codes, Character Sets, and Character Cell Dot Widths 
for Swedish/Finnish Characters 

Fast 
810 Focus Courier Helvetica Elite Focus 

Hex 
Code Dot Width for Character Set or Cell 

9 9 Variable Variable Variable 7 

24 ~ ~ a17 a 17 a 17 I:f 

40 t e: t 13 t 13 t 13 It 

58 A A ~ 17 ~ 15 A 16 A 

5C 0 0 t) 17 t) 17 t) 17 0 

50 A A A 17 A 15 A 17 A 

5E U U U 17 U 13 U 17 U 

60 t e: , 13 , 13 , 13 t 

78 A A a 17 a 17 ii 15 A 

7C 0 0 o 13 0 13 0 13 0 

70 Pi A .. 17 .. 17 1 15 it. 

7E U ij ti 15 ij 11 ti 15 U 

2360090-70 

Table 5-11. Hexadecimal Codes, Character Sets, and Character Cell Dot Widths 
for Danish/Norwegian Characters 

Fast 
810 Focus Courier Helvetica Elite Focus 

Hex 
Code Dot Width for Character Set or Cell 

9 9 Variable Variable Variable 7 

58 It It ~ 19 ~ 19 ~19 It 

5C 0 121 e 17 e 17 e 17 0 

50 A A A 17 A 15 A 17 A 

78 " IE .ae 21 .ae 21 .ae 21 " 
7C .. ¢ .13 .13 If 13 .. 
70 Pi A .. 17 '-17 115 Pi 

2360090-71 
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Table 5-12. Hexadecimal Codes, Character Sets, and Character Cell Dot Widths 0 
for Swiss Characters 

Fast 
810 Focus Courier Helvetica Elite Focus 

Hex 
Code Dot Width for Character Set or Cell 

9 9 Variable Variable Variable 7 

23 £ £, l. 17 l. 17 £ 15 £ 

40 A A a 17 a 17 a. 17 A 

58 It E " 13 , 13 , 13 E 

5C .;: -;: t; 13 t;13 t;13 -;: 

50 It £ • 13 • 13 e 13 It 

78 A A a 17 aU a 15 ,i:i 

7C 0 b 0 13 o 13 o 13 0 

70 U U ij 15 ij 11 ij 15 U 

7E .. .. .• 12 •• 12 •. 12 .. 

2360090·72 

Table 5-13. Hexad~cimal Codes, Character Sets, and Character Cell Dot Widths 
for French Word Processing Characters 

Fast 
810 Focus Courier Helvetica Elite Focus 

Hex 
Code Oot Width for Character Set or Cell 

9 9 Variable Variable Variable 7 

23 £ £; l. 17 So. 17 £ 15 £ 

40 A A a 17 a 17 a 17 A 

58 0 0 o 9 o 9 0 9 0 

5C -;: -;: t; 13 C; 13 t; 13 -;: 

50 § $ , 18 , 18 , 18 § 

78 It E " 13 " 13 , 13 E 

7C .:. u u 15 U 11 U 15 U 

70 It £ • 13 • 13 • 13 It 

7E .. .. •• 12 •• 12 •• 12 .. 

o 

2360000-73 0 
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5.5.1 Block-Character Printing 
Receipt of the escape sequence ESC # 3, > 1 B 
> 23 > 33, causes the printer to select the block
character set. Block characters are programmed on 
a line-by-line basis. Several lines of block 
characters can be used to print patterns or 
characters of a height determined by the number 
of lines. The vertical motion index of 28 obtained 
by ESC CR, > 1 B > 00, produces paper movement 
of 2.469 mm per line feed (approximately 0.1 inl. 
For a printed character 12.347 mm high (nearly 
0.5 inl, five consecutive lines must be pro
grammed. Figure 5-2 shows typical printed 
characters that are, formed using block-character 
segments. The lines of code that produce the 
printed characters are shown in hexadecimal 
notation. 

The lines of code shown in Figure 5-2 perform the 
following functions: 

Line 

2-6 

7 

Hex Code 

> 1B >5A 
> 1B >23 >33 
> 1 B >4F 
> 1 B >42 
> 1 B >00 

>14>OF 
>2X ... >30 
> 1E3 >00 

> 1B >5A 
>00 

Block characters can be entered into the character 
buffer for any line with other print-mode-selectable 
characters and then merged with the contents of 
the plot buffer on a line of printout. The interline 
gap must be considered, however, when printing 
other print-mode characters on consecutive lines 
when space between lines is required. Block
character applications are further illustrated in 
subsection 8.5. 

CAUTION 

Using the block characters to print 
large black areas accelerates print
head wear. 

5.5.2 Bar-Code Printing 
Receipt of the escape sequence ESC # 2, > 1 B 
> 23 > 32, causes the printer to produce bar-code 
characters that can be mixed with readable 
characters for identification of marked items. Bar
code-character segments can be entered into the 
character buffer with other print-mode-selectable 
characters and then merged with the plot buffer on 
a line of printout . 

Bar-code specifications and formats in current use 
are available from original equipment manufac
turers and industry organizations, such as the 
Uniform Product Code Council. Producers of bar
codecscanning equipment are also a source of user 
information. Bar-code-specification sources are 
listed in Appendix A, subsection A-2. 

Bar-code programming is similar to block
character programming. Bar-code character 

Function 

Sets printer to standard conditions. 
Selects block-character set. 
Selects overprint mode. 
Selects slow print speed. 
Performs plot line carriage return. 

Enters horizontal tab to column 15. 
. Enters block characters for five plot lines. 
Prints plot line before carriage return. 

Sets printer to standard conditions. 
Performs carriage return. 

segments form the bar code. Generally, several 
consecutive lines of bar code are printed for 
height. Figure 5-3 is an example of Universal Prod
uct Code (UPCl bar-code programming and print
ing. The lines of code, shown in hexadecimal nota
tion, are programmed on a line-by-line basis. Other 
print-mode-selectable characters can be program
med on any of the lines with the bar codes. Tab
bing or spacing to the right of the margin for bar
code printing must be done with the same font 
selected to ensure the same size character cell. 
Also, the interline gap must be considered when 
printing characters on consecutive lines. Figure 
A-2, in Appendix A, shows bar-code dot patterns. 

5-13 



The lines of code shown in Figure 5-3 perform the 0 
following functions: 

Line Hex Code Function 

> 18 >5A Sets printer to standard conditions. 
> 18 >4F Sets printer into overprint mode. 
> 18 >23 >32 Selects bar-code character set. 
> 18>00 Prints plot line before carriage return. 

2,3 > 14> 17 >20 Enters horizontal tab to column 23 and 
• space. 

>40 ... >20 Enters first and second lines of bar code. 
> 18>00 Prints plot line before carriage return. 

4 > 14> 17 Enters horizontal tab to column 23. 
> 1 8 > 23 > 31 > 30 Selects print font and enters O. 
> 18 >23 >32 Selects bar-code character set. 
>40 ... >20 Enters third line of bar code. 
> 1 8 > 23 > 31 > 35 Selects print font and enters 5. 
> 1 8 >23 >32 Selects bar-code character set. 
> 1 8 >00 Prints plot line before carriage return. 

5,6 > 14> 17 >20 Enters horizontal tab to column 23 and 
space. f) >40 ... >20 Enters fourth and fifth lines of bar code. \\';,~. 

> 18>00 Prints plot line before carriage return. 

7 > 14> 17 >20 Enters horizontal tab to column 23 and 
space. 

>40 ... >20 Enters leading, center, and trailing bar 
code for fifth line. 

>18 >OA >08 Prints line and performs partial line feed 
(advances paper eight steps). 

8 > 14> 17 Enters horizontal tab to column 23 and 
space. 

> 1 8 >23 >31 Selects print font. 
>20 ... >30 Spaces and enters numbers 1 through O. 
>00 Prints line and performs carriage return. 

9 >18>4E>00 Selects normal print mode and performs 
carriage return. 

o 
5-14 
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(jI 

o " 

Line 

Start 1 
2 
3 
4 
5 
6 

End 7 

.. • • 
() 

Hexadecimal Code 

IB SA 1B 23 33 18 4F 1B 42 18 OD 
14 OF 22 21 21 24 20 38 3E 3F 39 20 21 20 20 21 20 21 20 20 20 39 21 21 38 20 31 21 21 30 31 21 21 30 18 00 
14 OF 21 3C 3D 21 20 21 38 39 21 20 21 24 20 21 20 21 20 20 20 21 20 20 21 20 31 30 31 30 31 30 31 30 1B 00 
14 OF 21 20 20 21 20 21 25 23 21 20 21 25 24 21 20 21 20 21 20 49 21 21 4A 20 31 30 31 30 31 30 31 30 1B 00 
14 OF 21 3E 3F 21 20 21 20 20 21 20 21 20 25 21 20 21 20 20 20 21 20 20 21 20 31 30 31 30 31 30 31 30 18 00 
14 OF 25 21 21 23 20 21 20 20 21 20 21 20 20 21 20 21 20 20 20 3A 21 21 3B 20 31 21 21 30 31 21 21 30 1B 00 
1B "SA 00 

OHNI-8DD 
~ ____________________________________________________________________________________________________ ~ ______________ ~, 23~OO"25 

Line 
Start 1 

2 
3 
4 

5 
6 
7 
8 

End 9 

Figure 5-2. Block-Character Printing Example 

Hexadecimal Code 
1B 5A 1B 4F 18 23 32 1B 00 
14 17 20 40 42 45 29 39 30 42 20 4A 2A 24 29 51 2D 33 59 2A 20 18 00 
14 17 20 40 42 45 29 39 30 42 2D 4A 2A 24 29 51 2D 33 59 2A 20 18 00 
14 17 18 23 31 30 1B 23 32 40 42 45 29 39 30 42 20 4A 2A 24 29 51 2D 33 
59 2A 20 1S 23 31 35 1B 23 32 18 OD 
14 17 20 40 42 4S 29 39 30 42 20 4A 2A 24 29 51 20 33 59 2A 20 18 00 
14 17 20 40 42 45 29 39 30 42 2D 4A 2A 24 29 51 20 33 59 2A 20 IB 00 
14 17 20 40 22 20 20 20 20 20 20 48 20 20 20 20 20 20 20 2A 20 1B OA OS 
14 17 1B 23 31 20 20 20 31 32 33 34 35 20 20 20 36 37 38 39 30 OD 
1B 4E 00 

011111 " III I" 5 
12345 67890 

Figure 5-3. Bar-Code Printing Example 

2~"26 
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5.6 PLOTTING 
Receipt of the escape sequence ESC X, > 1 B > 58, 
causes the printer to enter the six-bit, X-plot mode 
and interpret the value of the low-order six bits of 
following bytes as plot data. Each bit in the re
ceived code that is ON (binary "1") represents a 
dot to be placed on the paper. Halftone pictures, 
schematics, and complex curves can be printed in 
the plotting mode. The margin, expansion, com
pression, squaring, overprint, and printhead speed 
attributes are retained if set before the X-plot mode 
is entered (see Table 8-2). ' 

In the X-plot mode, the printer ignores ASCII con
trol codes (> 00 through > 1 F) except for the 
Group Separator (GS), > 1 D, and the File 
Separator (FS), > 1 C. Delete (DEL}, > 7F, does 
not clear the buffer in X-plot mode. 

X-plot plotting can be programmed and the data 
entered into the plot buffer before or after print
mode-selectable characters are entered into the 
character buffer. On receipt of a line terminator, 
the printer merges the contents of both the 
character buffer and the plot buffer and then prints 
the line (see subsection 5.7). 

5.6.1 Programming 
The printer enters the X-plot mode only on receipt 
of the escape sequence ESC X, > 1 B > 58, and ex
its only on the control code command FS, > 1 C. 
GS, > 1 D, terminates data entry for a plotting row. 
On the seventh row, GS acts as a line terminator. 

FS, > 1 C, terminates the X-plot mode and saves 
the plot line in the buffer until the next line is 
printed, at which time both the character buffer 
contents and plot buffer contents are sent to the 
printhead drivers. This allows text printing to be 
programmed and pr:!1ted on the same line with the 
plot data. Seven rows of plot data need not be 
entered; the rows that have been entered are 
printed. 

As the plot data bytes are received, the low-order 
six bits Clre placed in the plot buffer with bit 0 (least 
significant bit) at the left and bit 5 at the right (see 
Figure 5-5 for six-bit, X-plot codes). Bit 0 of the 
second byte is placed next to the previous bit 5, 

5-16 

and so on. To illustrate, the binary number 
01011111, or > 5F, is printed as: 

***** 

where 0 equals a space designated by "-" and 1 
equals a dot designated by "*". The two-byte code 
> 5F > 7E appears as: 

*****- -***** 

The data is placed starting at the left plot margin. 
The right margin is the end of the plot buffer or 
about 335.28 mm (13.2 in) from the left margin. 

The plot data bytes are assembled in the plot buffer 
from left to right until the row is full. Bits of a byte 
that extend past the right margin are saved and 
printed. Bytes that are received when the row is 
full are discarded. GS, > 1 D, ends a row and 
causes the next plot byte to be placed in the plot 
buffer at tho left plot margin in the next row of 
dots on the page. This process continues until 
seven complete rows have been placed into the 
plot buffer or the plot mode is terminated with a 
FS, > 1C. 

Terminating the seventh row with a GS causes the 
plot line to be printed. The plot buffer is cleared 
and paper is advanced to the next plot line (usually 
28vmH. 

5.6.2 Plot Mode Programming Helps 
To facilitate plot mode programming: 

• Use slow print speed (ESC B). 

Before plotting, set the printer to slow 
print speed (ESC B), which causes plot 
mode data to be entered and printed at 
120 dpi. Or use the squaring mode (ESC 
S), which causes the plot mode data to be 
entered and printed at 72 dpi. When high 
printhead speed (ESC A) is used, some 
dots represented by the six-bit plot data 
are ignored because the maximum dot 
density that can be printed is 60 dpi. 

• Use squaring mode (ESC S) for equal dot 
densities horizontally and vertically. 

The squaring mode interprets six-bit plot 
data as 72 x 72 dpi. Disabling squaring 

o 

() 

o 
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mode (ESC R) provides 120 dpi horizon
tally by 72 dpi vertically. Squaring mode is 
not enabled when the printer is powered 
on. 

Use a horizontal expansion factor of 
(ESC E 1) for plotting. 

A horizontal expansion factor of 1 
through 4 (ESC EN) can be used for plot
ting. See paragraphs 7.2.19 and 8.7 for 
more information and illustrations. The 
horizontal expansion factor is 1 when the 
printer is powered on. 

Use normal-width (noncompressed) 
printing (ESC 6) for 120 dpi or the squar
ing mode. 

Normal-width printing ensures that the 

Line 

2 -28 

29 

30 

31 - 49 

50 

Hex Code 

> 1B >OD 
> 1B >53 
> 1B >4F 
> 1B >58 

>XX ... >XX 
>1D 

>40 ... >44 

>1C 

> 1 B >23 >37 
> 1B >55 
> 14 >03 
>54 >65 ... >73 
> 1B >OD 

> 1B >58 

>40 ... >XX 
>lD 

>1C 
> 1 B >52 
>OD 
>OA 

squaring mode produces 72 x 72-dpi and 
that the nonsquared mode produces 120x 
72-dpi. When compressed print is used, 
slow print provides 198 x 72-dpi and the 
squaring mode provides 119 x 72-dpi. 

5.6.3 Applications 

The Model 810LQ Printer can place dots on any 
dot position within the 132-column (335.28-
mm[13.2-inll print line. The user can address any 
individual dot position for printing. 

Figure 5-4 shows an example of X-plot pro
gramming and printing in 72 x 72-dpi format. The 
lines of code, shown in hexadecimal notation, are 
programmed on a line-by-line basis (see Figure 5-5 
for the six-bit, X-plot dot patterns). The lines of 
code shown in Figure 5-4 perform the following 
functions: 

Function 

Performs plot line carriage return. 
Sets 72 x 72-dpi format. 
Selects overprint mode. 
Selects X-plot mode. 

Enters row plot data. 
Ends row data entry and prints line if 
seventh row. 

Enters row plot data. 

Terminates plot mode with plot buffer 
loaded. 

Selects Elite font. 
Selects proportional spacing. 
Tabs to column 3. 
Enters "Texas". 
Prints character buffer and plot buffer 
line before carriage return. 

Selects X-plot mode. 

Enters row plot data. 
Ends row data entry and prints line if 
seventh row . 

Terminates X-plot mode. 
Disables squaring mode. 
Performs carriage return. 
Performs line feed. 

5-17 



i(~\ 

V 
Line Hexadecimal Code 

Start 1 1B OD 1B 53 1B 4F 1B 58 
2 40 40 78 7F 47 1D 
3 40 40 4C 40 44 1D 
4 40 40 46 40 44 1D 
5 40 40 46 40 44 1D 
6 40 40 46 40 44 1D 
7 40 40 46 40 44 1D 
8 40 40 46 40 44 1D 
9 40 40 46 40 44 1D 

10 40 40 46 40 44 1D 
11 40 40 46 40 58 1D 
12 40 40 46 40 60 41 1D 
13 40 40 46 40 40 7F 7F 4F 1D .. 
14 40 40 46 40 40 40 40 7C 1D 
15 40 40 46 40 40 40 40 60 41 1D 
16 40 40 46 40 40 40 40 40 41 1D 
17 40 40 46 40 40 40 40 40 41 1D 
18 40 40 46 40 40 40 40 40 41 1D 
19 40 40 46 40 40 40 40 40 41 1D 
20 40 40 46 40 40 40 40 40 43 1D 
21 7C 7F 47 40 40 40 40 40 42 1D 

,22 46 40 40 40 40 40 40 40 44 1D 
23 46 40 40 40 40 40 40 40 44 1D 
24 46 40 40 40 40 40 40 40 44 10 
25 4C 40 40 40 40 40 40 40 44 10 
26 78 40 40 40 40 40 40 40 44 10 
27 70 41 40 40 40 40 40 40 44 1D 
28 60 41 40 40 40 40 40 40 44 1D 
I!/ 40 47 40 40 40 40 40 40 44 
30 IC 1B 23 37 1B 55 14 03 54 65 

78 61 73 1B OD 1B 58 
31 40 46 40 40 40 40 40 40 44 1D 
32 40 4E 40 40 40 40 40 40 42 1D 
33 40 4C 60 43 40 40 40 40 41 1D 
34 40 58 70 4F 40 40 40 60 10 
35 40 78 4D 5C 40 40 40 58 1D 
36 40 60 43 58 40 40 40 46 1D 
37 40 40 40 58 40 40 40 41 10 
3B 40 40 40 70 40 40 50 10 
39 40 40 40 70 40 40 48 10 
40 40 40 40 60 41 40 44 1D 
41 40 40 40 60 43 40 42 1D 
42 40 40 40 40 43 40 42 10 
43 40 40 40 40 47 40 42 10 
44 40 40 40 40 46 40 42 10 
45 40 40 40 40 4E 40 42 1D 
46 40 40 40 40 5C 40 42 10 
47 40 40 40 40 78 40 44 1D 
48 40 40 40 40 70 43 44 1D 
49 40 40 40 40 40 7F 43 1D 

End 50 1C 1B 52 OD OA 

~ 
• 

.. 
2360090-27 

Figure 5-4. X-Plot Printing Example 

o 
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Other examples of X-plot printouts are provided in 
subsection 8.7. 

5.6.4 Six-Bit, X-Plot Codes 
A complete set of plotting bytes must not include 
>1 C and 1 D because they are commands to the 
printer in the plot mode. The easiest set to use is 
>40 through >7F. For computers that have diffi
culty sending codes greater than >5F, the set >40 

through >SF and >20 through >3F can be pro
grammed at some increase in complexity for the 
programmer. Figure 5-5 shows a recommended 
set of six-bit, X-plot dot patterns and codes. 

Parity can be employed in this mode. In the case 
of a parity error, a >00 is substituted for the plot 
byte. 

o. • = 1 

Dot 
Pattern 

LSB MSB 

t t 
()()()()()() 

.-----
-e----.. ----
--e---
.-e---
-.. ---... ---
---e--
.--e--
-e-e--

•• -e--

--.. --.-.. --
-... --.... --
----e-

• ---e-

-e--e-

•• --e-

--e-e-

Hex 
Code 

MSB LSB 
t t 
00000o 

>40 
>41 
>42 
>43 
>44 
>45 
>46 
>47 
>48 
>49 
>4A 
>48 
>4C 
>40 
>4E 
>4F 
>50 
>51 
>52 
>53 
>54 

Dot 
Pattern 

LSB MSB 
t t 
101010 

.-e-e-

- •• -e-

••• -e-

---.. -. --.. -
-e-•• -.. -.. -
--... -. -... -
-.... -..... -
-----. . ----. 
-e---. .. ---. 
--e--. 
• -e--. 
-.. --. ... --. 
---e-• .--e-. 

Hex 
Code 

MSB LSB 
t t 
010101 

>55 
>56 
>57 
>58 
>59 
>5A 
>5B 
>5C 
>50 
>5E 
>5F 
>60 
>61 
>62 
>63 
>64 
>65 
>66 
>67 
>68 
>69 

Dot 
Pattern 

LSB MSB 
t t 
010101 

-e-e-e 
•• -e-. 
--.. -. 
e-•• -. 

-... -. .... -. 
----.. .---.. 
-e--•• .. --.. 
--a-•• 

.-a-•• 
-.. -.. ... -.. 
---... .--... -.-.... .. -... 
--.... .-.... 
-..... 

Hex 
Code 

MSB LSB 
t t 
101010 

>6A 
>68 
>6C 
>6D 
>6E 
>6F 
>70 
>71 
>72 
>73 
>74 
>75 
>76 
>77 
>78 
>7fJ 
>7A 
>78 
>7C 
>70 
>7E 

•••••• >7F 

2360090-28 

Figure 5-5. Six·Bit. X-Plot Dot Patterns and Codes 
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5.7 LINE TERMINATORS 

Line terminators cause the contents of both the 
character buffer and the plot buffer to be sent to 
the printhead. The contents of the two buffers are 
merged into a one-line printout. Character and plot 
data are easily merged if correct line spacing is 
programmed; otherwise, the merge can cause 
overprinting. Paper advance is determined by the 
function of the specific line terminator. A line ter
minator always performs a carriage return (sets a 
pointer) which, without other commands, pro
duces left justification of the next line. A carriage 
return is not evidenced by printhead movement. 

Line-terminator control codes and functions are 
given in Table 5-14. 

Table 5-14. line Terminators 

Control 
Code Function 

LF Line feed 
ESC LF n Line feed of n steps 
FF Form feed 
CR Carriage return 
ESC CR Plot line feed 
VT Vertical tab 
HT Horizontal tab (if past last horizontal tab setting) 
DC2 n Line feed to line n 
GS Group separator (each seventh GS while the printer is in the X-plot mode) 
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Section 6 

Control Code Programming 
Explanations 

6.1 INTRODUCTION 

This section explains the use of ASCII control 
codes for the Model 810 LQ Printer. The explana
tions also illustrate some of the uses of the codes 
but do not exhaust the possibilities. The control 
C'odes are described for the print mode and for the 
six-bit, X-plot mode. 

6.2 PRINT MODE CONTROL CODES 

The following paragraphs describe and examples 
demonstrate the functions of the control codes the 
printer recognizes while in the print mode. The ex
amples show sequences of hexadecimal code with 
the ASCII code character or decimal number 
beneath the hexadecimal notation. 

In certain examples, words or letters enclosed in 
double quotation marks (" ") signify that the 
characters within the quotes have been transmit
ted to the printer. Decimal numbers 0 through 127 
are designated by n. 

6.2.1 Bell - BEL 
Receipt of the BEL code, > 07, causes the printer 
to sound an audible tone for approximately 0.5 
second. 

6.2.2 Backspace - BS 
Receipt of the BS code, > 08, causes the printer to 
move the character buffer pointer back one 
character position. Characters in the character buf
fer to the right of the pointer are erased as the 
pointer backspaces. The pointer does not back 
past the left margin at the beginning of the line. 
Backspace works in both compressed and expand
ed print modes. 

Assume that the left margin is set to 5 and that the 
line "NOW IS THE TIME" is transmitted to the 
printer. The internal pointer is now pointing to the 
position just to the right of the "E" in "TIME". 
Next, assume the printer receives the sequence: 

>08 >08 >08 >2D >2D >OA 
BS BS BS LF 

This sequence causes the printer to move the inter
nal pointer back three positions, which clears the 
patterns for the letters "E", "M", and "I". The 
printer then enters two of the "-" character pat
tern. When the line is printed, the "I" and "M" are 
substituted by "-", and the "E" is cleared as shown 
in Figure 6-1 . 

6.2.3 Horizontal Tab - HT 
Receipt of the HT code, > 09, causes the printer to 
advance the buffer pointer to the next horizontal 
tab stop or to the beginning of the next l.ine if no 
tab stops remain on the current line. Tab positions 
are determined by the intercharacter gap functions 
currently in the printer. 

Assume that the left margin is set at 3 and horizon
tal tabs are set at positions 10 and 21 . Assume the 
printer receives the sequence: 

>4E>4F>57>09 >49>53 
NOW HT S 

>09 >54 >48>45 >20 
HT THE SP 

>54 >49 >4D >45 >OA 
TIM E LF 

The printout would appear as shown in Figure 6-2. 
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Line 
No. Top of Form 
---0---------------------------------------------------------
o 
1 
.") 
..:.. 

3 
4 
5 
6 
7 

NOW IS THE T--

2360090·29 
Figure 6-1. Printout Showing Use of Backspace Control Code 

L.ine 
No. Top of Form 
---0---------------------------------------------------------
o 
1 
2 
-::' ....• 
4 
c-
.... 1 

7 
NOW 1,=, 

"-' THE TIME 

2360090-30 

Figure 6-2. Printout Showing Use of Horizontal Tab Control Code 

Note the spacing caused by the action of the tab 
function. Tab positions are numbered from the left 
margin starting at O. The maximum valid tab posi
tion is 127. The tab function does not use absolute 
positions. Variable-spaced characters do not main
tain tab positions and, therefore, should not be 
used. It is recommended that the proportional 
spacing (ESC U) be turned off when tabbing is be
ing used to create columns. 

6.2.4 Line Feed - LF 
Receipt of the LF code, > OA, causes the printer to 
print the contents of the character and plot buffers 
and to advance the paper to the next printing line 
as determined by the vertical motion index. The 
control character LF is a line terminator. 

6.2.5 Vertical Tab - VT 
Receipt of the VT code, > OB, causes the printer to 
print the contents of the character and plot buffers 
and to advance the paper to the next vertical tab 
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stop, or to the top of form if no vertical tab stops 
remain on the current page. The control character 
VT is a line terminator. 

Assume that the left margin is set at 5 and that ver
tical tab stops are set at line 5 and line 9 (line 0 is 
the top line on the page) and that the paper is at 
top of form. Assume the printer receives the 
sequence: 

>4E >4F >57 >OB >49 >53 
N 0 "W VT I S 

>OB >54 >48>45 >OA 
VT THE LF 

>54 >49 >4D >45 >OA 
TIM E LF 

The printout would appear as shown in Figure 6-3. 
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Figure 6-3. Printout Showing Use of Vertical Tab Control Code 

The paper would be positioned at line 11. The ac
tual amount of paper moved is determined by the 
vertical motion index. Note that the top line ona 
page is O. 

6.2.6 Form Feed - FF 
Receipt of the FF code, > ~C, causes the printer to 
print the contents of the character and plot buffers 
and to advance the paper to the top of form of the 
next page, as determined by the current form 
length setting. The control character FF is a line 
terminator. 

6.2.7 Carriage Return - CR 
Receipt of the CR code, > 00, causes the printer 
to print the contents of the character and plot buf
fers. If pencil switch 6 (auto line feed) on the aux
iliary control panel is in the OFF position, the paper 
advances to the next printing line as determined by 
the vertical motion index. Selection of a word pro
cessing font with pencil switch 6 OFF results in a 
partial line feed of 8 vmi, which is required to print 
a four-pass font. The control character CR is a line 
terminator. 

6.2.8 Shift Out - SO 
Receipt of the SO code, > OE, causes the printer to 
change from using the selected firmware character 
set to the user-defined (software) font stored in 
working memory. If a character pattern has not 
been loaded into the user-defined-font memory 
location specified by received code, the printer 
does not print a character at that location of the 
printout on receipt of a line terminator. If character 

patterns have not been loaded, the printer does 
not print. See paragraph 7.2.20 for loading the 
user-defined character patterns. 

6.2.9 Shift In - 51 
Receipt of the SI code, >OF, causes the printer to 
use a firmware font to generate character patterns. 
The firmware font used is the font that was active 
prior to the receipt of SHIFT OUT. 

6.2.10 Device Control 1 - DC1 
Receipt of the the DC1 code, > 11, causes the 
printer to go online unless disabled by the DCO op
tion. This control character is useful in applications 
where power to the printer is turned on 
automatically by some device in response to 
remote commands (via telephone lines). The nor
mal power-up sequence puts the printer offline. 
Before characters can be received, the printer must 
be online. The printer is put online by the operator 
when the ONLINE key is pressed or by the printer 
when the DC1 code is received. The DC1 code is 
ignored if the printer is already online. The DCO 
printer option disables recognition of the DC1 and 
DC3 codes. 

6.2.11 Device Control 2 - DC2 n 
Receipt of the the DC2 code, > 12 > XX, causes 
the printer to interpret the second byte as a vertical 
line position and use the value of the low-order 
seven bits as a line number. Valid line numbers 
range from 0 (top of page) to 127. If the specified 
line is greater than the current line, the contents of 
the character and plot buffers are printed and the 
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paper advances to the specified line. The location 
of the line is determined from the vertical motion 
index. If the specified line is greater than the length 
of the form, the paper is advanced to the top of 
form. The control character DC 2 n is a line ter
minator. If the specified line is less than or equal to 
the current line, the command is ignored. 

Assume that the left margin is set to 5 and paper is 
at the top of form. Assume the printer receives the 
sequence: 

>41 >12 >05 >42 >12 >07 >43 >OA 
A DC2 5 B DC2 7 C LF 

The printout would appear as shown in Figure 6-4. 

The paper would be positioned to line 8. Note that 
the top line on a page is O. 

6.2.12 Device Control 3 - DC3 
Receipt of the DC3 code, > 13, causes the printer 
to go offline. The printer ignores all characters ex
cept DCl when offline. The DCO printer option 
disables recognition of the DCl and DC3 codes. 

6.2.13 Device Control 4 - DC4 n 
Receipt of the the DC4 code, > 14 > XX, causes 
the printer to interpret the second byte as a 
horizonal character location (column) and use the 
value of the low-order seven bits to set the internal 
pointer to a position right of the left margin at that 
value unless it is greater than the line width. 

LtnB 

Assume that the next print line is 6 and the left 
margin is set at 5. Assume the printer receives the 
sequence: 

> 14 >04 >32 > 14 >OA >33 
DC4 c4 2 DC4 cl0 3 

>14 >10 >34>14 >20 >35 
DC4 c17 4 DC4 c32 5 

> 14 >01 >31 >OA 
DC4 cl 1 LF 

where on the second line, the lowercase "c" 
denotes column. The printout would appear as 
shown in Figure 6-5. 

In each case, the horizontal position of the 
character is determined by the value of the byte 
following the DC4 character. Note that the first 
position in the line is addressed as 1. The location 
specified must not be greater than the line width. 

6.2.14 Delete - DEL 
Receipt of the DEL code, > 7F, causes the printer 
to clear the FIFO buffer and the character and plot 
buffers unless the No Delete (NDE) option is in
stalled. If the NDE option is installed, the printer ig
nores the DEL command. The DEL binary code is 
used as data in the X-plot mode. 

6.2.15 Null - NUL 
Receipt of the NU L code, > 00, causes the printer 
to terminate the escape sequence commands for 
setting horizontal tabs (ESC 3) and for setting ver
tical tabs (ESC 1). Otherwise this control code is 
ignored. 

No. Top of Form 
---0--------------------------------------·------------------.-. 
o A 
1 
.-, . .::. 
:::: 
4 

B 

7 c: 
(nBxt print linB) 

2360090-32 
Figure 6-4. Printout Showing Use of Device Control 2 Control Code 
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Figure 6-5. Printout Showing Use of Device Control 4 Control Code 

6.3 SIX-BIT, X-PLOT MODE CONTROL 
CODES 

Receipt of the escape sequence ESC X, > 1 B > 58, 
causes the printer to enter the six-bit, X-plot mode 
and interpret the value of the low-order six bits of 
following bytes as plot data_ In the X-plot mode, 
the printer ignores ASCII control codes (> 00 
through> 1 F) except for the File Separator (FS), 
> 1 C, and the Group Separator (GS), > 1 D. Delete 
(DEL), >7F, does not clear the buffer in X-plot 
mode. 

6.3.1 File Separator - FS 
Receipt of the FS code, > 1 C, causes the printer to 
terminate the X-plot mode and save the plot line in 

the buffer until the next line is printed. At that 
time, the contents of the character buffer and the 
plot buffer are merged and sent to the printhead 
drivers. 

6.3.2 Group Separator - GS 
Receipt of the GS code, > 1 D, causes the printer 
to terminate data entry for a plotting row. On the 
seventh row, GS acts as a line terminator and the 
contents of both the character buffer and the plot 
buffer are merged and sent to the printhead 
drivers. Seven rows of plot data need not be 
entered; the rows that have been entered are 
printed when the seventh GS code is received. 
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Section 7 

Escape Sequence Programming 
Explanations 

7.1 INTRODUCTION 

This section explains the use of the escape 
sequence commands for the Model 810LQ Printer. 
Examples illustrate some of the uSes of certain 
escape commands. 

When the printer is in the print mode, receipt of 
the control code for ESCape, > 1 8, identifies the 
start of a sequence of characters that performs 
control functions in the printer. The character that 
follows the ESC code, identifies the escape 
sequence command. ASCII numbers 0 through 9 
are designated by N. Decimal numbers 0 through 
127 are designated by n. 

When the printer is in the X-plot mode, it does not 
recognize escape sequence commands. The printer 
does retain, however, certain functions (refer to 
Table 8-2) enabled before the X-plot mode is 
entered. 

7.2 ESCAPE SEQUENCE COMMANDS 

The following paragraphs describe the escape se
quence command functions. The examples show 
sequences of hexadecimal code with the ASCII 
code character or decimal number beneath the 
hexadecimal notation. 

7.2.1 Line Feed - ESC LF n 
Receipt of the ESC LF sequence, > 1 8 > OA > XX, 
causes the printer to print the merged contents of 
both the character buffer and the plot buffer. The 
value of the low-order seven bits of the third byte 
specifies the number of steps the paper moves. 
The range of the value of n is 0 to 127, and one 
step is 0.088 mm (1/288 in). The ESC LF se
quence is a line terminator. 

Receipt of the sequence: 

>41 >18>OA>40>42>OA 
A ESC LF 64 8 LF 

causes the printer to print the letter "A" on the 
present line. The paper advances 64 steps and the 
printer prints the letter "8". A paper advance of 64 
steps corresponds to 0.177 Ipmm (4.5 Ipi). 

Control of the vertical paper motion is useful for 
certain types of specialized printing and combined 
printing and plotting. This command overrides the 
vertical motion index, ESC L n (paragraph 7.2.23). 

7.2.2 Carriage Return - ESC CR 
Receipt of the ESC CR sequence, > 1 8 > 00, 
causes the printer to print the merged contents of 
both the character buffer and the plot buffer and 
advance the paper to the next plot line. The ESC 
CR sequence is a line terminator. 

The ESC CR command assumes a fixed value of 28 
for the vmi. This command is used for plotting and 
for the block-character and bar-code printing 
without interline gap. 

7.2.3 Font Selection - ESC II N 
Receipt of the ESC # sequence, > 1 8 > 23 > XX, 
where the third byte is an ASCII number 0 through 
8 (> 30 through > 38), causes the printer to print 
in the selected character set or font. There are nine 
character sets from which to choose, eight of 
which are stored in firmware. The additional 
character set is the user-defined font. One 
character set is active at a time. ASCII numbers 
and hexadecimal codes that identify the fonts are 
duplicated (from Table 5-4) in Table 7-1 for the 
user's convenience. 
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Table 7-1. ASCII Numbers and Hexadecimal Codes for Character-Set Selection 

ASCII Hex Model 810LQ Printer 
Number Code Character Set or Font 

0 30 Standard Model 810 (power-up normal condition) 

1 31 Focus 

2 32 Bar-code characters (see paragraph 5.5.2) 

3 33 Block characters (see paragraph 5.5.1) 

4 34 User-defined (see ESCape F, paragraph 7.2.20) 

5 35 Courier 

6 36 Helvetica 

7 37 Elite 

8 38 Fast Focus 

7.2.4 Vertical Tab Setting - ESC 1 n n ... n 
NUL 
Receipt of the ESC 1 sequence, > 1 B > 31 > XX 
... > XX > 00, causes the printer to enter the ver
tical tab set mode. The first action of the printer in 
this mode is to clear all vertical tabs currently set. 
The second action is to interpret the value of the 
low-order seven bits of each of the bytes that 
follow as line numbers where vertical tabs are to be 
set. 

Valid positions are 1 through 127 with position 0 
as the top line of the page (no tab can be set at this 
position). The printer continues the tab-setting se
quence until it receives a NUL, > 00, command. 

Receipt of the sequence: 

> 1 B > 31 > 06 > 10 > 28 > 00 
ESC 1 6 16 40 NUL 

causes the printer to set vertical tabs at lines 6, 16, 
and 40. 

7.2.5 Form Length Setting - ESC 2 n 
Receipt of the ESC 2 sequence, > 1 B > 32 > XX, 
causes the printer to interpret the value of the low
order seven bits of the third byte as the length of 
the form in lines. The top of form is set at the pres
ent position of the printhead. Form length is set n 
lines below the printhead location. Valid form 
length values are 4 through 127. The printer ig
nores this command for values less than 4. 
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Receipt of the sequence: 

>1B >32 >42 
ESC 2 66 

causes the printer to set a form length of 66 lines. 

7.2.6 Horizontal Tab Setting - ESC 3n 
n ... n NUL 
Receipt of the ESC 3 sequence, > 1 B > 33 > XX 
. .. > XX > 00, causes the printer to enter the 
horizontal tab set mode. The first action of the 
printer in this mode is to clear all the horizontal 
tabs currently set. The second action is to interpret 
the value of the low-order seven bits of each of the 
bytes that follow as a character position at which a 
tab stop is to be set. 

Valid positions are 1 through 127 with position 0 
as the first printable position on a line (no tab can 
be set at this position). The printer continues the 
tab-setting sequence until it receives a NUL, > 00, 
command. 

Receipt of the sequence: 

> 1 B >33 >05 >OA >OF > 14 >00 
ESC 3 5 1015 20NUL 

causes the printer to set tab stops to the right of 
the left margin at character positions 5, 10, 15, 
and 20. 
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7.2.7 Six-Lines-per-Inch Printing - ESC 4 
Receipt of the ESC 4 sequence, > 1 8 > 34, causes 
the printer to set the vmi to 48 (288/6), which pro
duces 6-lpi printing. 

7.2.8 Eight-Lines-per-Inch Printing - ESC 5 
Receipt of the ESC 5 sequence, > 1 8 > 35, causes 
the printer to set the vmi to 36 (288/81. which pro
duces 8-lpi printing. 

7.2.9 Normal-Width Printing (Noncom-
pressed) - ESC 6 
Receipt of the ESC 6 sequence, > 1 8 > 36, causes 
the printer to be set into the 10-cpi mode. 

7.2.10 Compressed Printing or Plotting -
ESC 7 

NOTE 

The printer must have the compressed
print option installed or it ignores this 
command. 

Receipt of the ESC 7 sequence, > 18 > 37, causes 
the printer to be set into the compressed-print 
(16.5-cpO mode. Plotting as well as printing is 
compressed in this mode. 

7.2.11 Vertical Format Storage....:... ESC 8 N 

NOTE 

The printer must have the VCO or VFC 
option installed or it ignores this com
mand. 

Receipt of the ESC 8 sequence, > 1 8 > 38 > XX, 
causes the printer to store the current vertical for
mat information (form length, vertical tab settings, 
and lines per inch) into the memory channel 
specified by the third byte. The printer ignores this 
command when a channel less than 1, > 31, or 
greater than 8, > 38 ,is specified. 

Only values of 6 Ipi or 8 Ipi are stored. Any other 
value is replaced as 6 Ipi on power-up or by using 

the manual RECALL switch (see Model 810 Printer 
Operating Instructions). 

7.2.12 Vertical Format Recall - ESC 9 N 

NOTE 

The printer must have the VCO or VFC 
option installed or it ignores this com
mand. 

Receipt of the ESC 9 sequence, > 1 8 > 39 > XX, 
causes the printer to recall the vertical format infor
mation stored in the memory channel specified by 
the third byte. The printer ignores this command 
when a channel less than 1, > 31, or greater than 
8, > 38, is specified. Only values of 6 Ipi or 8 Ipi are 
stored. Any other value is replaced with 6 Ipi on 
power-up or by using the manual RECALL switch 
(see Model 810 Printer Operating Instructions). 

7.2.13 Line Width Setting by Characters -
ESC: n 
Receipt of the ESC : sequence, > 1 8 > 3A > XX, 
causes the printer to set the width of the line. The 
value of the low-order seven bits of the third byte is 
interpreted as the line width in characters at 10 cpi, 
or 2.54-mm (0.1-in) units. Valid values of n are 1 
through 127. The printer ignores the command for 
a line width of zero characters. 

Receipt of the sequence: 

>18 >3A >40 
ESC 64 

causes the printer to set the line width to 64 
characters, or 162.56 mm (6.4 in). 

Maximum line length is 132 characters at 10 cpi 
(218 characters in compressed print at 16.5 cpO. 
Line width is reduced when the left margin plus the 
line width is greater than maximum line length of 
132 characters at 10 cpi (218 characters in com
pressed print). Figure 7-1 shows the relationship 
of line length to left margin and line width. 
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~-----------------------------LineLength------------------------------~ 
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2360090-34 

Figure 7-1. Relationship of Line Length to Left Margin and Line Width 

7.2.14 Maximum Line Width Setting - ESC; 
Receipt of the ESC; sequence, >18>38, causes 
the printer to set the line width to 132 characters 
(3168 dots) if normal density is enabled, or to 218 
characters (5232 dots) if compressed print density 
is enabled. Line widths of other than 3163 dots or 
5232 dots can be specified using the sequence 
ESC W nn (paragraph 7.2.32). 

7.2.15 Operating Parameter Storage - ESC = 
Receipt of the ESC = sequence,. > 1 8 > 3D, 
causes the printer to save the current values of the 
print parameters. Only one set of parameters can 
be stored at a time_ The parameters saved in a 
memory location are those that select line width, 
horizontal tab stops, justification, print speed, 
compressed density, vertical lines per inch, left 
print margin, character spacing, proportional 
mode, intercharacter gap, overprint, firmware font 
number, horizontal expansion factor, left plot 
margin, and squaring_ These parameters are lost if 
the printer power goes off. 

7.2.16 Operating Parameter Recall- ESC @ 
Receipt of the ESC @ sequence, >18>40, causes 
the printer to recall the values of the print parame
ters stored in a memory location by the ESC = 
sequence (paragraph 7.2.15). The ESC @ com
mand can be used to restore all operating param
eters. 

7.2.17 15-lnches-per-Second Print Speed 
ESC A 
Receipt of the ESC A sequence, > 1 8 > 41, causes 
the printhead to move at a horizontal print speed of 
15_0 ips. This is normal speed and allows printing 
at the highest rate. At this speed, the dot density is 
60 dpi. 

7.2.18 7.5-lnches-per-Second Print Speed -
ESC 8 
Receipt of the ESC 8 sequence, > 1 8 > 42, causes 
the printhead to move at a horizontal print speed of 
7.5 ips_ This speed produces a horizontal dot den
sity of 120 dpi, which results in improved image 
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quality (enhanced print) for all modes of printing 
and plotting. The printhead slows to this speed 
automatically whenever a word processing 
character is in the line being printed. 

7.2.19 Horizontal Expansion Factor - ESC E N 
Receipt of the ESC E sequence, > 1 8 > 45 > XX, 
causes the printer to interpret the valid third byte 
(> 31 through> 34) as an expansion factor of 1 
through 4. The factor is set to 1 on power-up. 

The expansion factor is used to expand printing 
and plotting data as they are placed in the respec
tive buffers. Once set, the expansion factor re
mains active until set to another value. The expan
sion factor can be changed at any point of the line. 

Receipt of the sequence: 

> 41 > 1 8 > 45 > 32 > 42 
A ESC E 2 8 

> 1 8 >45 >31 >43 >OA 
ESC E 1 C LF 

causes the printer to print a line containing a 
single-width letter "A" followed by a double
width letter "8" followed by a single-width letter 
"C". The printer ignores this command when an 
expansion factor of 0 or greater than 4 is specified. 
The expansion factor affects escape sequences 
ESC I n (paragraph 7.2.21) and ESC V n (para
graph 7.2.31). 

7.2.20 Load User-Defined Font - ESC F n 
nn ... n 

Receipt of the ESC F sequence, > 1 8 > 46 > XX ... 
> XX, causes the printer to load the user-defined 
(software) font character patterns. The value of the 
low-order seven bits of the third byte specifies the 
number of character patterns to be loaded. All bytes 
that follow are loaded into the user-defined font 
memory in the order in which they are received. The 
characters are defined on a 7 high by 12 wide grid, 
and from 1 to 95 characters can be loaded_ The 
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printer ignores this command when zero patterns 
are specified. If more than 95 patterns are speci
fied, the first 1140 bytes (95 x 12) are loaded and 
the remaining bytes are ignored. 

Each font character is defined with 12 bytes of data. 
If two font patterns are specified, 24 bytes of font 
data follow. Load the font patterns from left to right 
as they would appear on paper - one byte per ver
tical column of the pattern. Bit 0 (the least signifi
cant bit of each byte) controls the top row of the 7 x 
12 grid. Bit 6 of each byte controls the bottom row. 
Bit 7 of each byte can be used for parity and does not 
appear in the grid. In case of a parity error, a> 00 is 
loaded. 

When the user-defined font is loaded, the resulting 
spacing of the grid dots is 4.724 dpmm (120 dpi) 
horizontally, and the characters are approximately 
2.54 mm (0.1 in) square. At normal print speed, ad
jacent horizontal dots in the grid are not printed. The 
horizontal grid is spaced at 4.724 dpmm (120 dpi) 
when the expansion factor is 1 , and the speed is set 
at 190.5 mmps (7.5 ips). 

The code for loading this font is shown in Figure 
7 -2. The intercharacter gap is determined by the pat
tern loaded. 

User-defined-font patterns for the characters alpha 
and beta can be loaded using the sequence: 

>1B 
ESC 

>46 >02 
F 2 

Alpha: > 08 > 14 > 22 > 00 > 22 > 00 
> 22 > 14 > 08 > 14 > 22 > 00 

Beta : > 00 > 00 > 7 F > 00 > 15 > 00 
> 15 >OA >00 >00 >00 >00 

The patterns are stored in memory as shown in 
Figure 7-3. 

Bytes four and six in each character are defined as 
zero (no dots). If bytes four and six are defined the 
same as byte five of each respective character, a 
series of five adjacent dots would appear on several 
rows, which would require 120-dpi printing. Dots of 
bytes four and six can print only when the 7.5-ips 
print-speed mode (enhanced print) is enabled. 

The first user-defined-character (udc) pattern in 
memory is printed when the code for the blank 
SPACE, >20, is received. The second character 
pattern in memory is printed when the code for "!", 
> 21, is received. In the same manner, the code for 
the last character is printed when "rv", > 7E, is 
received. 

Consider that the font memory has been loaded with 
the two character patterns. Receipt of the 
sequence: 

>OE >20 >21 >OA 
SO udc udc LF 

causes the alpha and beta characters to be printed as 
shown in Figure 7-4. 

7.2.21 Intercharacter Gap - ESC I n 
Receipt of the ESC I sequence, >1 B>49>XX, 
causes the printer to interpret the value of the low
order seven bits of the third byte as the interchar
acter gap used for proportional spacing (ESC U 
active). ESC T (paragraph 7.2.29) overrides 
ESC I n unless ESC J 1 (paragraph 7.2.22) is 
active. 

The intercharacter gap is expressed in inches as 
n/240. The power-up initial condition value of n is 6 
and corresponds toO.635 mm (0.025 in). The range 
of values for n is a through 127 for an expansion fac
tor of 1. The intercharacter gap is measured be
tween characters so character overlap cannot oc
cur. The value of n for the intercharacter gap is a 
function of the horizontal expansion factor. 
Allowable values are: 

Expansion Factor 1 2 3 
Maximum n 127 63 42 

7.2.22 Justification - ESC J N 

4 
31 

Receipt of the ESC J sequence, > 1 B > 4A > XX, 
causes the printer to interpret the third byte (> 30 
through> 33) as the type of justification to be used 
when the line is printed. The four types are as 
follows: 

ESC J a - Left justification. This is the normal 
mode. The printer begins printing at 
the left print margin and places 
characters in sequence to the right 
with spacing or intercharacter gap. 
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LSB> 

MSB> 

LSB> 

MSB> 

LSB> 

MSB> 

LSB> 

MSB> 

LSB> 

MSB> 

LSB> 

MSB> 

LSB> 

MSB> 

LSB> 

MSB> 
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- = o. • = 1 

HEXADECIMAL CODE 

>00 >01 >02 >03 >04 >05 >06 >07 >08 >09 >OA >OB >OC >OD >OE >OF 

; • • ! 
! • • 

• • • ! 

HEXADECIMAL CODE 

; 
; 

• • ; • • 
! 
• • 

• • • 
• • • • 

>10 >11 >12 >13 >14 >15 >16 >17 >18 >19 >lA >lB >lC >10 >lE >IF 

! 

• • • 

>20 >21 >22 

! ; 

• • ! 

• • 
• 

• • 
• 

• 
• 

>24 

; 

! 

• ; 
! 

>25 

• 
• 
• 

• • 
! 

• • • 
! • • 

• 
• • 

HEXADECIMAL CODE 

>26 

• • 
! 

>27 

• • • 
• 

>28 

;; 
• 

>29 

• 
; 
! 

HEXADECIMAL CODE 

; 
• • 

>2A 

; 
; 
• 

• • 
• • 

>2B 

• • ; 
• 

• • • 

>2C 

• • 
• 

! 
• • • 

>20 

! 
• • 
• 

• • • • 

>2E 

• • • 
! 

• • • • • 

>2F 

• • • • 
! 

>30 >31 >32 >33 >34 >35 >36 >37 >38 >39 >3A >3B >3C >30 >3E >3F 

• • 

>40 

! 

• • 

>41 

• • 

>42 

• • 
• • 

>43 

• • 

; 
• • 

! 

! 
! 
• • 

>45 

! 
! 

• • 
• • 

• • • 
• • 

• • • 

! 

• • • 

HEXADECIMAL CODE 

>46 >47 >48 >49 

• • 
• 

• • • 
• 

; 
; 

! 
; 
; 
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Figure 7-2. User-Defined-Font Dot Patterns and Codes 
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Figure 7-3. User-Defined-Font Dot Patterns for the Characters Alpha and Beta 
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Figure 7-4. Magnified Printout of the Characters Alpha and Beta 

ESC J 1 - Left and right justification. This mode 
is used to left and ~ight justify a 
printed line slightly shorter than a full 
line. A short line is expanded as much 
as 10 percent to justify the right mar
gin. If the line is too short, it remains 
left justified and expanded approxi
mately 10 percent. Left and right justi
fication operates with all word 
processing fonts (proportional spac
ing enabled or disabled) and with all 
data processing fonts including the 
user-defined font. It is not intended 
for use with block or bar-code fonts, 
nor should it be used for data pro
cessing . fonts when proportional 
spacing is enabled. 

The printer produces line expansion 
to obtain left and right justification by 
increasing the gap between charac
ters. The maximum gap expansion 
between characters is limited to an 
increase of 50 percent of the gap 
defined by the value of the interchar
acter gap, ESC I n (paragraph 7.2.21). 

Initial conditions provide a value for 
the intercharacter gap of n = 6. 

This mode justifies left and right mar
gins as set by the left print margin, 
ESC M n (paragraph 7.2.24) and line 
width in characters per line, ESC : n 
(paragraph 7.2.13), or in dots per line, 
ESC W nn (paragraph 7.2.32). For a 
short line, the length of the unfilled 
segment of the line from the last char
acter to the right margin is divided by 
the number of characters in the line 
minus one. This value is added to the 
gap between characters to produce 
left and right justification. Again, 
expansion is limited to a maximum of 
half the intercharacter gap (ESC In). 

The maximum expansion per charac
ter is half the intercharacter gap 
added to: 

a. The fixed character spacing, ESC 
V n (paragraph 7.2.31), for non
proportional spacing. 
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b. The character width plus the 
intercharacter gap (ESC I n) for 
proportional spacing. 

The power-up, initial-condition fixed 
character spacing (ESC V n) is n = 
24. 

ESC J 2 - Right justification. The characters to 
be printed are moved to the right 
margin using the predetermined spac
ing or gap so that the right margin is 
justified when a line terminator is 
received. 

ESC J 3 - Centering. The characters to be 
printed are moved to the center using 
the predetermined spacing or gap. 

Receipt of the sequence: 

> 18 >4A>33 
ESC J 3 

followed by a line of text causes the 
printer to print that text in the center of 
the page when it receives the line ter
minator. 

7.2.23 line Spacing - ESC L n 
Receipt of the ESC L sequence, > 1 8 > 4C > XX, 
causes the printer to interpret the value of the low
order seven bits of the third byte as the vertical 
motion index. This value, in millimeters (inches), 
divided by 288 equals the vertical distance between 
lines of printing. ForO.236lpmm (6Ipi), the value of 
the vmi is 48, > 30. For 0 .315 Ipmm (8 Ipi), the value 
of the vmi is 36, > 24. When the vmi is set to 0, no 
paper motion occurs except when printing word 
processing fonts. 

7.2.24 Left Print Margin - ESC M n 
Receipt of the ESC M sequence, > 18 > 4 D > XX, 
causes the printer to interpret the value of the low
order seven bits of the third byte as the position of 
the left print margin in 2.54 mm (0.1 in). The range 
of values is 0 to 127 or 0.0 to 322.58 mm (0.0 to 
12.7 in). The value is 0 at power-up. 
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Receipt of the sequence: 

> 18 >4D >OA 
ESC M 10 

causes the printer to place the first character in the 
eleventh-column character position. 

Line width is reduced when the left margin plus the 
line width are greater than 132 characters at 10 cpi 
(218 characters in compressed print). The line width 
may need to be changed after the left margin is 
moved to the left in order to maintain the right 
margin. 

7.2.25 Disable Automatic Overprint - ESC N 
Receipt of the ESC N sequence, > 1 8 > 4E, causes 
the printer to disable the overprint mode. This com
mand causes the patterns in the dot buffers to be 
printed in one pass of the printhead, which is the 
normal mode of operation. 

7.2.26 Enable Automatic Overprint - ESC 0 
Receipt of the ESC 0 sequence, > 1 8> 4F, causes 
the printer to enter the overprint mode, which 
enhances printed image quality. This command 
causes the patterns in the dot buffers to be printed 
twice after receipt of a line terminator. This mode is 
recommended when printing bar codes. 

7.2.27 Disable Squaring Mode - ESC R 
Receipt of the ESC R sequence, > 1 8 > 52, causes 
the printer to disable the squaring mode. This com
mand causes the printer to return to the normal con
dition, producing a horizontal dot resolution of 
4.724 dpmm (120 dpi). Horizontal dot resolution is 
7.795 dpmm (198 dpi) in compressed print. 

7.2.28 Enable Squaring Mode - ESC S 
Receipt of the ESC S sequence, >18>53, causes 
the printer to enter the squaring mode, which 
produces a plot of 2.835 x 2.835 dpmm (72 x 72 
dpi). This mode is used to compensate for the 
unequal dot density of the plot mechanism (4.724 
dpmm [120 dpiJ horizontally and 2.835 dpmm [72 
dpi] vertically). Quality for certain kinds of images 
requires equal dot resolution on both axes. Activa
tion of the squaring mode causes the plot data to 
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be expanded by a factor of 120/72 before the 
buffer is loaded to produce equal dot resolution. 
When plot data squaring is required, the com
mand must be issued before the X-plot mode is 
entered. 

7.2.29 Disable Proportional Spacing - ESC T 
Receipt of the ESC T sequence, >18>54, causes 
the printer to disable proportional spacing, ESC U 
(paragraph 7.2.30). This ESC T command causes 
the characters to be spaced from the right edge of 
the character cell to the left edge using the fixed
space character value, ESC V n (paragraph 
7.2.31). The intercharacter gap value, ESC 1 n 
(paragraph 7.2.21), is also used for left and right 
justification, ESC J 1 (paragraph 7.2.22). 

7.2.30 Enable Proportional Spacing-ESC U 
Receipt of the ESC U sequence, >1 B>55, causes 
the printer to enter the proportional spacing 
mode. In this mode, spacing between characters 
is specified by the intercharacter gap value, ESC I 
n (paragraph 7.2.21). ESC U overrides fixed char
acter spacing, ESC V n (paragraph 7.2.31). ESC U 
can be used with word processing fonts to obtain 
proportional spacing for left and right justification 
to the specified line width if ESC J 1 (paragraph 
7.2.22) is active. This spacing between characters 
is recalculated for left and right justification . 

NOTE 

If problems occur with proportional 
spacing enabled, try the same text with 
proportional spacing disabled. 

7.2.31 Fixed Character Spacing - ESC V n 
Receipt of the ESC V sequence, >1 B>56>XX, 
causes the printer to interpret the value of the low
order seven bits of the third byte (0 through 127) 
as the fixed character spacing. 

The value of n is the horizontal motion index, and 
the pitch is 240 divided by the horizontal motion 
index. Far a pitch of 10 cpi, the hmi is 24, the 
power-up initial condition value. Proportional 
spacing, ESC U (paragraph 7.2.30), and left and 
right justification, ESC J 1 (paragraph 7.2.22), 
override ESC V n. 

ESC V n is generally used with fixed-space 
characters. The spacing is measured from the left 
side of the character cell, which allows for 
character overlap. For an hmi of 0, different 
characters can be overprinted if left and right 
justification (ESC J 1) is not active. ESC V n can 
be used for proportionally spaced characters if 
ESC U is disabled. 

The value of n is a function of the horizontal ex
pansion factor. Allowable values for n are: 

Expansion Factor 1 
Maximum n 127 

234 
63 42 31 

7.2.32 Line Width Setting by Dots - ESC W nn 
Receipt of the ESC W sequence, > 1 B > 57 > XX 
> XX, causes the printer to set line width in terms 
of dots rather than characters and to interpret the 
value of the low-order seven bits of the next third 
and fourth bytes to specify the width. The low
arder seven bits of the third byte are the low-order 
bits of the width, and the low-order bits of the 

. fourth byte are the high-order bits of the width. 

Only widths of 1 dot through 3168 dots are valid in 
noncompressed print mode. Widths of 1 dot 
through 5232 dots are valid in compressed print 
mode. The printer ignores this command when it 
receives invalid width specifications. 

Receipt of the sequence: 

>1B>57>48>01 
ESC W 200 

causes the printer to set a line width of 200 dots. 
Note that the printer retains the line-width setting 
until another line-width-setting command is 
received. 

7.2.33 Six-Bit, X-Plot Mode - ESC X 
Receipt of the ESC X sequence, > 1 B > 58, causes 
the printer to enter the X-plot mode and to inter
pret the value of the low-order six bits of following 
bytes as plot data. In this mode, the printer ignores 
codes from > 00 through > 1 F except for > 1 C 
(FS) and> 1 D (GS). This feature allows the printer 
to receive data from computers with operating 
systems that do not permit some data sequences 
or that insert control codes automatically when 
sending data to a printer. Any plot enhancements, 
such as squaring, print speed, and overprint, must 
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be issued before the printer enters the. X-plot 
mode. 

In this mode, the printer behaves as a plotter, plac
ing a single row of dots normally spaced at 4.724 
dpmm (120 dpj). As the printer receives the plot 
data bytes, it places the low-order six bits in the 
plot buffer with bit 0 (the least significant bit) at 
the left and bit 5 at the right. Bit 0 of the next byte 
is placed next to the previous bit 5, and so on (see 
subsection 5.6 and Figure 5-5). 

In this mode, the printer begins placing data at the 
left plot margin. The right margin is the end of the 
plot buffer, or approximately 335.28 mm (13.2 in) 
from column zero. The plot data bytes are assem
bled in the plot buffer from left to right until the 
row is full or terminated with GS, > 1 D. Bits that 
extend past the right margin are saved and 
printed. Bytes received when the row is full are 
discarded. The GS control code, > 10, ends a row 
and causes the next plot byte to be placed in the 
plot buffer starting at the left plot margin in the 
next row of dots to be printed down the page. 
This process continues until seven complete rows 
have been placed into the plot buffer. 

Termination of the seventh row with a GS, > 1 D, 
causes the printer to plot the line, clear the buffer, 
and advance the paper to the next plot line. If the 
X-plot mode is still active, the printer places the 
next plot byte at the left plot margin in the first row 
of the cleared plot buffer. 

The FS control code, > 1 C, terminates the six-bit, 
X-plot mode. If the printer exits the X-plot mode 
before the seven rows are terminated, it saves the 
data in the plot buffer. The printer prints the con
tents of the plot buffer when it receives a line 
terminator. 

Parity can be employed in this mode. In the case of 
a parity error, a > 00 is substituted for the plot 
byte. 
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7.2.34 Left Plot Margin - ESC Y n 
Receipt of the ESC Y sequence, > 1 B > 59 > XX, 
causes the printer to interpret the value of the low
order seven bits of the next byte as the position of 
the left plot margin to the right of column zero. 
The range of the value is 0 to 127. The value is 0 at 
power-up. This command is used only for the X
plot mode, and must be issued before the ESC X 
command is issued. 

7.2.35 Select Standard Conditions - ESC Z 
Receipt of the ESC Z sequence, > 1 B > 5A, causes 
the printer to set the conditions for printing as: 

• Left print margin = 0 

• Normal printing (overprint OFF) 

• Standard Model 810 font 

• Left justification 

• Expansion = 1 

• Proportional spacing OFF 

• Horizontal motion index = 24 (10 pitch) 

• Intercharacter gap = 6 

• Fast printing for single-pass fonts 

7.2.36 Enable Underlining Mode - ESC_ 
Receipt of the ESC _ sequence, > 1 B > 5F, 
causes the printer to be in the underlining mode. 
When this mode is active, characters sent to the 
printer are underlined by a separate pass of the 
printhead. The underline is continuous from the 
left edge of the first character to the right ,edge of 
the last character sent while the mode is active. 
The mode can be used several times within any 
line. 

7.2.37 Disable Underlining Mode - ESC A 

Receipt of the ESC A sequence, > 1 B > 5E, causes 
the printer to terminate the underlining mode. 
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8.1 INTRODUCTION 

The -Model 810 La Printer versatility is 
demonstrated in this section with more examples 
of printing and plotting. Combinations of compati
ble control codes and escape commands are 
shown. 

Section 8 

Printer Applications 

8.2 CONTROL CODE COMPATIBILITY 

Table 8-1 gives the control codes for the firmware 
fonts and the modes in which they can be used. 

Table 8-1. Model 810LQ Printer Fonts and Control Code Functions 

-
Escape 

Font Code Control Code 

SI SO FS GS HT BS LF VT FF DC1 DC2 DC3 DC4 

Standard 
Model 810 #0 y y N N Y Y Y Y Y Y Y Y Y 

Focus # 1 y y N N Y y y y y y y y y 

BarCode #2 y y N N Y Y Y Y Y Y Y Y y 

Block #3 y y N N Y Y Y Y Y Y Y Y Y 

Software #4 y y N N Y Y Y Y Y Y Y Y Y 

Courier #5 y y N N Y Y Y Y Y Y Y y y 

Helvetica #6 y y N N 1 Y Y y y y y y 1 

Elite #7 y y N N 1 Y Y y y y y y 1 

Fast Focus #8 y y N N 1 Y Y Y Y Y y y 1 

X-Plot X N N Y Y N N N N N N N N N 

NOTES: Y - Can be used in this mode. 
N - Cannot be used in this mode. 
1 - Not recommended for near-letter-quality character fonts. 
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8.3 ESCAPE COMMAND COMPATIBILITY 8.4 DATA PROCESSING FONT EXAMPLES 

Table 8-2 gives the escape commands for the fonts 
and the modes in which they can be used. 

8.4.1 Standard Model 810 Font 
Figure 8-1 shows examples of the Standard Model 
810 font in expanded print and compressed ex
panded print above the escape commands that 
produce them. 

8-2 

DATA PROCESSING 
d at a f> r' 0 C e s sir. 9 

Expansion One 

D AT,::.:::' P R I_I I : E !::5:::; I ' ..... 1 C3 
dat .. a F' r' ,=, c es s i. r. '9 

Expansion Two - ESC E 2 

F" F<:: c) c:;: E:: :E3:E3 ::r: 1'1 C3 
F" r· c:;) c=: EE? :s: :s: i r. '9 

~ .. ---. -,- ... - ..... 
.==1 ==w -t- r=. 

Expansion Three - ESC E 3 

F==. F:::;:: I • .-: E:: 
F=- .... - .==. .== e:::-

Expansion Four - ESC E 4 

DATA PROCESSING 
data Hoctssins 

.--- . 
==== 

Compressed and Expanded by One - ESC 7 

DATA PROCESSING 
data processin9 

.--- . 
==== 

Compressed and Expanded by Two - ESC 7 ESC E 2 

DATA PROCESSING 
dat.a proc:essing 

Compressed and Expanded by Three - ESC 7 ESC E 3 

DATA 
d a.. t. .sa.. 

PROCESS I I'IG. 
proc::essing 

Compressed and Expanded by Four - ESC 7 ESC E 4 

I 
::i. 

Figure 8-1. Expanded Print and Compressed Expanded Print 
in Standard Model 810 Data Processing Font 
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Table 8-2. Model 810LQ Printer Fonts and Escape Commands 

Escape Escape Command 
Font Code 

LF CR 1 2 3 4 5 6 7 8 9 

Standard 
Model #0 y y y y y y y y y y y 
810 

Focus # 1 Y Y Y Y Y Y Y Y Y Y Y 

Bar Code #2 Y y y y y y y y y y y 

Block #3 y y y y y y y y y y y 

Software #4 Y Y Y Y Y Y Y Y Y Y Y 

Courier #5 y y y y y y y y y y y 

Helvetica #6 y y y y y y y y y y y 

Elite #7 y y y y y y y y y y y 

Fast Focus #8 y y y y y y y y y y y 

X-Plot* X N N N N N N N Y Y N N 
--- _.-

* Parameters used in X-plot must be set before entering X-plot mode. 

NOTES: Y - Can be used in this mode. 
1 - Not recommended for near-letter-quality character fonts. 
2 - Proportional spacing must be enabled to use intercharacter gap. 
3 - Recommend nonproportional character sets. 

: = 

y y y 

Y Y Y 

y y y 

y y y 

Y Y Y 

y y y 

y y y 

y y y 

y y y 

N N N 

4 - VMI values of 0 through 7 are not recommended for near-letter-quality fonts. 
N - Cannot be used in this mode. 
5 - Not recommended for block-character and bar-code fonts. 

@ A 

y y 

Y Y 

y y 

y y 

Y Y 

y y 

y y 

y y 

y y 

N Y 
-

6 - Proportional spacing can not be active when using the horizontal motion index, ESC V. 
7 - Codes must be set before entering X-plot mode and are active only in X-plot mode. 

B E I 

y y 1 

Y Y 1 

y y N 

y y N 

Y Y 1 

6 Y 1 

6 y 1 

6 y 1 

y y 1 

Y Y N 

J L M N 

Y Y Y Y 

Y Y Y Y 

Y Y Y Y 

Y Y Y Y 

Y Y Y Y 

Y 7 Y Y 

Y 7 Y Y 

Y 7 Y Y 

Y Y Y Y 

N N N N 

o 

0 R S T U V W Y Z A -

Y 2 2 Y 1 3 4 2 y y y 

Y 2 2 Y 1 3 4 2 y y y 

Y 2 2 y N N 4 2 y 5 5 

Y 2 2 Y N N 4 2 y 5 5 

Y 2 2 y 1 3 4 2 y y y 

6 2 2 Y 1 3 4 2 y y y 

6 2 2 y 1 3 4 2 y y y 

6 2 2 y 1 3 4 2 y Y Y 

Y 2 2 Y 1 3 4 2 y y y 

Y Y Y N N N N Y N N N 



Figure 8-2 shows examples of the Standard Model 
810 font in enhanced expanded print and in over
printed expanded print above the escape com
mands that produce them. 
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DATA PROCESSING 
da.ta. processing 

Enhanced and Expanded by One - ESC B 

DATA PROCESS I ".0 
da.t.a. p'r'oc:essing 

Enhanced and Expanded by Two - ESC B ESC E 2 

~ R c::J c::: E: ~ ~ I.'. C3 
F="r-C)c::e:eo:s::s:ir-.s. 

Enhanced and Expanded by Three - ESC B ESC E 3 

~ ~ c::l c::=: e:::: ~ ~ I ......... C3 
F=>r-C::>C::::E!5!":ss::ss::i.'--'"!!!!!9 

Enhanced and Expanded by Four - ESC B ESC E 4 

£lATA PROCESSING 
data processins 

Overprinted and Expanded by One - ESC 0 

DATA PROCESS I "'0 
da.t.a. t="roc:essing 

Overprinted and Expanded by Two - ESC 0 ESC E 2 

F" Fie C) c::: E: ~ ~ I.'. C3 
F="r-c)C::e?:s:sir-.s. 

Overprinted and Expanded by Four - ESC 0 ESC E 4 

1::) .,::::::::::. -. .=:::=:=. ~ ~ c=l c::: e:::: ~ ~ I.......... C3 
c:::t ~ -t- .a::a... F=> r- c::> c:::: E!5!" :s:::s: :ss: :i. .--. ~ 

Overprinted and Expanded by Four - ESC 0 ESC E 4 

Figure 8-2. Enhanced Expanded Print and Overprinted Expanded 
Print in Standard Model 810 Data Processing Font 
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o 8.4.2 Focus Font 
Figure 8-3 shows examples of the Focus font in ex
panded print and compressed expanded print 
above the escape commands that produce them. 

o 

o 

DATA PROCESSING 
C'ATA. PROCESSING 

CIATA 
D.A.T.A. 

Expansion One 

PRCICESS I I'-.IG 
F'RC'CES$ J: ... -~cs 

Expansion Two - ESC E 2 

F" F<:: C) ~ E: ~5:E3 I' ....... C3 
p=- p::;c c:::::a c:: a:=- :.s;::.: z:z;. ::J: t--I C5 

Expansion Three - ESC E 3 

F=" ~ l. I I : e::::: ~ ~ =- ; I '-----1 I -; 

F=- t===O: I I 1_ e=::: _- - - ::t:: ..... --4 I==:;; 

Expansion Four - ESC E 4 

DATA PROCESSlt«i 
DATA PROCESSIN6 

Compressed and Expanded by One 

DATA PROCESSING 
OAT A ~AOC:ESSING 

Compressed and Expanded by Two - ESC 7 ESC E 2 

DATA PROCESSING 
DATA PAOC:E:5:5J:NG 

Compressed and Expanded by Three - ESC 7 ESC E 3 

PROCESS I 1'-113 
F='~C:;)C::E::s::;::s::;::xt-lC!5i 

Compressed and Expanded by Four - ESC 7 ESC E 4 

Figure 8-3. Expanded Print and Compressed Expanded 
Print in Focus Data Processing Font 



Figure 8-4 shows examples of the Focus font in 
enhanced expanded print and overprinted expand
ed print above the escape commands that produce 
them. 

DATA PROCESSING 
DATA PROCESSING 

Enhanced and Expanded by One - ESC B 

DATA PROCESS I "'G 
DATA F-ptOCESSJ:NCS 

Enhanced and Expanded by Two - ESC B ESC E 2 

po Fit CJ c::: E: S; S; I.'. C3 
F==>P:::::;;:c:;:)Ic:=e:::::!il'!S:s::!il'!S:s:Z..-..C:S 

Enhanced and Expanded by Three - ESC B ESC E 3 

F=> ~ c:::l c::::::: e.::: ~ ~ I .......... C3 
t='F=='itc::==-c:=EE::::!:5!5::!:5!5:::J: ............ c:::5i 

Enhanced and Expanded by Four - ESC B ESC E 4 

DATA PROCESSING 
DATA PROCESSING 

Overprinted and Expanded by One - ESC 0 

DATA PROCESS I "'0 
O . .A..T . .A.. t=ROC:ESS J: NCS 

Overprinted and Expanded by Two - ESC 0 ESC E 2 

F=" F<:: CJ c::: E: S3 S; :x: .'. C3 
F==>t==:I:c:;:)Ic:=e::::_..$i!!50Z"-"c:a 

Overprinted and Expanded by Three - ESC 0 ESC E 3 

F=" ~ c:=w C=: e:::::: ; ~ I.......... C3 
t=="F==ltC:::=-C::=EE::::S:::::::::S::::::::::J:"--""c::::a 

Overprinted and Expanded by Four - ESC 0 ESC E 4 

Figure 8-4. Enhanced Expanded Print and Overprinted Expanded 
Print in Focus Data Processing Font 
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8.4.3 Fast Focus Font 
Figure 8-5 shows examples of the Fast Focus font 
in expanded print and compressed expanded print 
above the escape commands that produce them. 

DATA PROCESSING 
[lArA F'ROCESSING 

DATA 
CIPITPI 

Expansion One 

PROCESS I '···IG 
F' Fi: CI C E s· S· I ,,' G 

Expansion Two - ESC E 2 

P R 0 C E S S I 1 .... 1 

CI ,----. -r .----. 
C::::I .-==-. :-r .-==-. 

F- A: c:Jt tC: e:: s. 

Expansion Three - ESC E 3 

F" Fe: I I 1= E: 
1==- F=O: 0::::. .=: e::::: 

Expansion Four - ESC E 4 

6ATA PROCESSING 
DIITII PROCESSING· 

Compressed and Expanded by One 

DATA PROCESSING 
DATA PROCESSING 

s. l: I ..... 

.---=. .---=-.. == .. -:5-

Compressed and Expanded by Two - ESC 7 ESC E 2 

DATA 
DATA 

PROCESSING 
PROCESSING 

Compressed and Expanded by Three - ESC 7 ESC E 3 

DATA 
OATP. 

PROCESSII"-IG 
FRO c:: e: S S J: , .... , G 

Compressed and Expanded by Four - ESC 7 ESC E 4 

G 
C3 

I 
:J: 

Figure 8-5. Expanded Print and Compressed Expanded Print 
in Fast Focus Data Processing Font 

1--1 c.:: --.:a 

1---. I=:; 

2360090-42 
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Figure 8-6 shows examples of the Fast Focus font 
in enhanced expanded print and overprinted ex
panded print above the escape commands that 
produce them. 

8-8 

DATA PROCESS~NG 
DATA PROCESSING 

Enhanced and Expanded by One - ESC B 

OAT A ·PR 0 C E S S I 1 ... 1 G 
OATA PAOCESS I I .... G 

Enhanced and Expanded by Two - ESC B ESC E 2 

po ROC E S S I 1 .... 1 G 
F=' ~ c) c:: IE: 'SS 'SS % , .... , cs 

Enhanced and Expanded by Three - ESC B ESC E 3 

F> Fi?: c:. c:: E: S; S; I 1 ...... 1 C3 
F=> F=Ot: c:JI ~ E5:: -s::;. -s::;. % • ........ c::i 

Enhanced and Expanded by Four - ESC B ESC E 4 

DATA PROCESSING 
DATA PROCESSING 

Overprinted and Expanded by One - ESC 0 

DATA 
DATA 

PROCESSII'IG 
PRO C E S S I 1'1 c:s 

Overprinted and Expanded by Two - ESC 0 ESC E 2 

DATA 
ca~.-~ 

PROCESS I I .... IG 
F=" FIe C) c:: e::: 'SS 'SS % , .... , C3 

Overprinted and Expanded by Three - ESC 0 ESC E 3 

F> Fi?: c:::. C:E: s:; s:; I 1 ---I (3 

F=> F=Ot: c=a -== E5:: 'SS- 'SS- :J: , --., CEi 

Overprinted and Expanded by Four - ESC 0 ESC E 4 

Figure 8-6. Enhanced Expanded Print and Overprinted Expanded 
Print in Fast Focus Data Processing Font 
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8.5 WORD PROCESSING FONT EXAMPLES 

8.5.1 Courier Font 
Figure 8-7 shows examples of the Courier font in 
expanded print and compressed expanded print 
above the escape commands that produce them. 
Enhanced printing and overprinting can also be 
produced but examples are not shown. 

.a;.....:I. c:::::> 

. ........,. <:::> 
:I::::t. 
:1:···· 

WORD PROCESSING 
vord processing 

Expansion One 

WORD 
word. 

PROCESSING 
pl'-ocessing 

:I:::::) 
<::::1. 

Expansion Two - ESC E 2 

p ~ <:::> c.~ E:: s: s: :x:. ~ c;;;. 
'pr-e>C:::E!lS3:si:rl.g" 

Expansion Three - ESC E 3 

:I::::~ :I::::t. c:::::> c:::::! ]:::1:: 
.],;::> :1:···· <:::> < ........ oe::!~ 

Expansion Four - ESC E 4 

NORD PROCESSIIG 
word processing 

:-:.:.:.: .. :.:: 
~ .. : .. : .. > 

Compressed and Expanded by One - ESC 7 

WORD PROCESSING 
word processing 

Compressed and Expanded by Two - ESC 7 ESC E 2 

WORD PROCESSING 
word processing 

Compressed and Expanded by Three - ESC 7 ESC E 3 

WORD PROCESSING 
vv c> :r- d .p :r- c> c·e s s i rl. g 

Compressed and Expanded by Four - ESC 7 ESC E 4 

Figure 8-7. Expanded Print and Compressed Expanded 
Print in Courier Word Processing Font 

2360090-44 
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Figure 8-8 shows examples of the Courier font 
print with proportional spacing and specified inter
character gap (lCG) above the escape commands 
(in ASCII Code characters) that produce them. 

8-10 

NORD PROCESSIHG 
word processing 

Proportional Spacing - ICG 6 - ESC I ACK ESC U 

NORD PROCESSIHG 
word processing 

Proportional Spacing - ICG 12 - ESC I FF ESC U 

NORD PROCESSIHG 
word processing 

12 Pitch - Fixed Spacing - ESC V DC4 ESC T 

Figure 8-8. Proportional Spacing and Intercharacter Gap (lCG) 
Print in Courier Word Processing Font 

o 
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8.5.2 Helvetica Font 
Figure 8-9 shows examples of the Helvetica font in 
expanded print and compressed expanded print 
above the escape commands that produce them. 
Enhanced printing and overprinting can also be 
produced but are not shown. 

........... <:::::> 
4.,;V <:::> 

I:::~ 

1-···· 

NORD PROCESSING 
word processing 

WORD 
word 

Expansion One 

PROCESS 
pr<::>c:es5 

Expansion Two - ESC E 2 

P R <=> ~-::: E 

NG 
ng 

p ,.- c) c:: E!! f.:3 S 

C::J 
<::::1 

Expansion Three - ESC E 3 

I::::~ I:::~ <:::::> c:::::: I:::::: 
,:::::> 1-···· <::::> <::::: C!:::~ 

Expansion Four - ESC E 4 

NORD PROCESS I "' 
word process i ng 

~::,,: .. :-:.; 
~.:.:.:> 

Compressed and Expanded by One - ESC 7 

WORD PROCESSING 
word processing 

~: .. :.:.:~.; 

~":.:$ 

Compressed and Expanded by Two - ESC 7 ESC E 2 

HORD 
word 

PROCESS 
process 

NG 
ng 

Compressed and Expanded by Three - ESC 7 ESC E 3 

WC>R D 
word 

PRC>CESS 
process 

N G 
ng 

Compressed and Expanded by Four - ESC 7 ESC E 4 

Figure 8-9. Expanded Print and Compressed Expanded Print 
in Helvetica Word Processing Font 

....... c::,::; 
1-·.. ~;;;:I 

2360090-46 
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Figure 8-10 shows examples of the Helvetica font 
with proportional spacing and specified inter
character gap (lCG) above the escape commands 
(in ASCII Code characters) that produce them. 

8-12 

HORD PROCESSING 
word processing 

Proportional Spacing - leG 6 - E~C I ACK ESC U 

WORD PROCESSING 
word processing 

Proportional Spacing - ICG 12 - ESC I FF ESC U 

WORD PROCESS I NG 
word processing 

12 Pitch - Fixed Spacing - ESC V DC4 ESC T 

Figure 8-10. Proportional Spacing and Intercharacter Gap (leG) 
Print in H~lvetica Word Processing Font 

o I; co 

I: 
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8.5.3 Elite Font 
Figure 8-11 shows examples of the Elite font in ex
panded print and compressed expanded print 
above the escape commands that produce them. 
Enhanced printing and overprinting can also be 
produced but examples are not shown. 

HORD PROCESSING 
vor-d pr-ocessing 

WOR.D 
word. 

Expansion One 

FR.OCESSING 
processing 

Expansion Two - ESC E 2 

p ~ c> c::: :e:: S S I ~ <:;;;. 
'P r- <:::> <::: E!! f3 f3 :i. :rl. g 

• a;......J. <::::, 
. .........,. <:::> 

Expansion Three - ESC E 3 

:I:::=t . :I:::::J :I::::' :I:::=t. <::::, <:::::: :I:::i:: ::::::: !:::::: 
:I~"· <::::1. ':1:;:::> :1:: .. ·• <:::, <::::: ~:::~ 

Expansion Four - ESC E 4 

1I0lD PIOCESSIIG 
word processing 

f:.-:-:::; 

Compressed and Expanded by One - ESC 7 

WORD PROCESSING 
word processing 

f..:.::; 

Compressed and Expanded by Two - ESC 7 ESC E 2 

WORD PROCESSING 
word processing 

Compressed and Expanded by Three - ESC 7 ESC E 3 

WOR.D 
"" 0 r- ct 

PR.OCESSING 
pr-oc:::essi:n.g 

Compressed and Expanded by Four - ESC 7 ESC E 4 

Figure 8-11. Expanded Print and Compressed Expanded Print 
in Elite Word Processing Font 

::.:: 
::1.. 

:~: <:::::;. 
:l-·'J. ~:~~ 

2360090-48 
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Figure 8-12 shows examples of the Elite font with 
proportional spacing and specified intercharacter 
gap (lCG) above the escape commands (in ASCII 
Code characters) that produce them. 

NORD PROCESSING 
vord processing 

Proportional Spacing - ICG 6 - ESC I ACK ESC U 

NORD PROCESSING 
vord processing 

Proportional Spacing - ICG 12 - ESC I FF ESC U 

NORD PROCESSING 
vord processing 

12 Pitch - Fixed Spacing - ESC V DC4 ESC T 

Figure 8-12. Proportional Spacing and Intercharacter Gap (lCG) 
Print in Etite Word Processing Font 

8.6 BLOCK-CHARACTER PLOTTING 
APPUCATIONS 

Figure 8-13 shows an example of combined block
character plotting and printing. The code that pro
duces the example is shown betow the printout. 
Table A-1, in Appendix A, provides a conversion 
for hexadecimal codes to ASCII code characters. 
Figure A-1 , in Appendix A, shows the dot patterns 
for the block characters. 

8-14 
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c 

Line 

Start 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
7J 
30 

End 31 

• • • • • • • • • • • • • • • • • • • • • 

OMNI-8DD 
MODEL 810 

• • • • • • • • • • • • • • • • • • • • • 
Hexadecimal Code 

7F IB 0[1 
18 SA 1B 23 33 18 4F 18 OD 
14 09 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 
2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E IB OD 
14 09 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 
20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 1B OD 
14 09 21 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 
2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 21 18 OD 
14 09 21 14 33 21 1B OD 
14 09 21 14 33 21 IB OD 
14 09 21 14 33 21 1B OD 
14 09 21 14 OF 22 21 21 24 20 38 3E 3F 39 20 21 20 20 21 20 21 20 20 20 39 
21 21 38 20 31 21 21 30 31 21 21 30 14 33 21 18 OD 
14 09 21 14 OF 21 3C 3D 21 20 21 38 39 21 20 21 24 20 21 20 21 20 20 20 21 
20 20 21 20 31 30 31 30 31 30 31 30 14 33 21 IB OD 
14 09 21 14 OF 21 20 20 21 20 21 25 23 21 20 21 25 24 21 20 21 20 21 20 49 
21 21 4A 20 31 30 31 30 31 30 31 30 14 33 21 1B OD 
14 09 21 14 OF 21 3E 3F 21 20 21 20 20 21 20 21 20 25 21 20 21 20 20 20 21 
20 20 21 20 31 30 31 30 31 30 31 30 14 33 21 18 OD 
14 09 21 14 OF 25 21 21 23 20 21 20 20 21 20 21 20 20 21 20 21 20 20 20 3A 
21 21 38 20 31 21 21 30 31 21 21 30 14 33 21 18 OD 
14 09 21 14 33 21 18 OD 
14 09 21 14 33 21 18 OD 
14 09 21 14 1A 1B 23 37 4D 4F 44 45 4C 20 38 31 30 1B 23 33 14 33 21 18 OD 
14 09 21 14 33 21 1B OD 
14 09 21 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 
2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 2E 21 1B OD 
14 09 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 
20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 20 21 18 OD 
14 09 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 
2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 2F 18 OD 

Figure 8-13. Combined Block-Character Plotting and Text Printing Example 2360090-60 
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Figure 8-14 is a compressed print example of 
Figure 8-13. For compressed print, line 2 of the 
code that produces this example must be modified 
to include ESC 7, > 1 B >37. 

• • • • • • • • • • • • • I • I I I I I I 

OHNI·BDD 
fIlIEL 810 

• • • • • • • I • I • • • • • I I I I I I 

236009().51 

Figure 8-14. Compressed Print Example of Figure 8-13 

8-16 

o 

r. 

• 

.. 

o 



0) 8.7 SIX-BIT, X-PLOT EXAMPLES 

o 

, ,. ,I 

Examples of X-plot plotting and character printing 
using active escape sequence command functions 
are shown in Figure 8-15. These examples show 
the 72 x 72 dot-matrix printout or squaring (ESC 
X) of Figure 5-4 (see paragraph 5.6.2), as well as 
illustrations of the figure in expanded print and 
compressed expanded print above the code that 
produces each one. A similar X-plot with 120 x 
72 dpi gives eight examples with different aspect 
ratios. 

Expanded by One 
ESC S ESC X 

Expanded by Two 
ESC S ESC E 2 

ESC X 

Expanded by Three 
ESC S ESC E 3 

ESC X 

Expanded by Four 
ESC S ESC E 4 

ESC X 

72 x 72 X-Plot 

Compressed and Expanded by One 
ESC S ESC 7 ESC X 

Compressed and Expanded by Two 

ESC S ESC 7 ESC E 2 ESC X 

Compressed and Expanded by Three 

ESC S ESC 7 ESC E 3 ESC X 

Compressed and Expanded by Four 

ESC S ESC 7 ESC E 4 ESC X 

2360090-52 0 .... 1 .. '.' .. ' 

Figure 8-15. Six-Bit, X-Plot Printing Examples 
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Appendix A 

Block-Character and Bar-Code Dot 
Patterns and Bar-Code Specification 

Sources 

A.1 INTRODUCTION 

Table A-l lists the USASCII Code characters and 
decimal numbers in a matrix with the correspond
ing hexadecimal codes and binary codes. Figure 
A-l shows block-character dot patterns. Figure 
A-2 shows bar-code dot patterns. 

A.2 BAR-CODE SPECIFICATION SOURCES 

A reference for bar codes, titled Bar Code Sym
bology, by David C. Allais, can be purchased from: 

Interface Mechanisms, Inc. (INTERMEC) 
4405 Russel Road 
P.O. BoxN 
Lynnwood, WA 98036 
(206) 743-7036 

Table A-2 is a partial listing of bar-code specifica
tion sources. 
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.... 
c: 
ca 
(,) 
; 
'2: 
Cl 

en 
.... en 
ca 
Q) 

....I 

Hex 
Code 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

C 

D 

E 

F 

A-2 

Hex 
Code 

Binary 
Code 

0000 

0001 

0010 

0011 

0100 

'0101 

0110 

0111 

1000 

1001 

1010 

1011 

1100 

1101 

1110 

1111 

Table A-1, USASCII Code Characters and Decimal Numbers and the 
Corresponding Hexadecimal Codes and Binary Codes 

Most Significant Bits 

0 1 2 3 4 5 6 

0000 0001 0010 0011 0100 0101 0110 

NUL ro DLE [i6 SP 0 @ P "-

f32 f4[ rs:r- roo f96 , 0 16 

SOH rT DCl [17 ! 

f33 
1 

piS 
A 

f65 
0 

~ 
a 

f97 17 

STX rT DC2 f'i'8 II 

2 B R b 

ra4 150 100 f82 [98 18 

ETX 13 DC3 fi9 # 
[35 

3 

(51 
C 

(67 
S 

E 
c 

f99 19 

EOT f4 DC4 f20 $ 

f36 
4 

f52 
D 

f68 
T 

[84 
d 

r0o-20 

ENO'r. NAK, % 
f37 

5 

f53 
E 

f69 
U 

f85 
e 

~ r;,-
ACK f6" SYN J22 & 

f38 
6 

f54 
F rm- V 

f86 
f 

f102 
BEL ETBJ]f 

/ 
7 G W 

fI - _(39""" f55 [!1 J87: 
9 

fi03 23 

BS 

Is CAN ~ ( r:w 8 
[5i5 

H rn X 
[88 

h 

fi04 24 

HT 

f9 
EM [25 ) 

F 
9 

f57 
I 

[73 
Y 

(89 
i 

~ 25 

LF SUB f26 * J Z j 

fiO 142 f58 f74 roo J106 26 

VT 

fiT 
ESC. (27 + 

143 
, 

J59 
K [ 

[91 
k 

27 [75 [107 
FF FS < L \ l 

fiT rF 
, 

f44 f60 176 [92 (To8 
CR GS - = M ITrl m 

.~ 129 f45 J61 J~ ~ 
SO RS 

f30 
> N A n 

fi4 146 ~ f78 f94 f1iO 
SI US / ? 0 - 0 

r;5 J31 f47' ~ f79 ~ rm 

7 

0111 

p 
j1i2 

q 
r;13 

r 

f1'i4 
s 

fi15 
t 

fi16 
u 

fii7 
v 

r;18 
w 

fi19 
x 

Ii20 
Y 
~' 

z 

fi22 
{ 

fi23 
I 
I rrn-
} 

[i25 
rv 

fi26 
DELpv 

127 

2360090,53 
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o >20 >21! >22" >23 # >24 $ >25 % >26 & >27' 

11111111.1111111 
>28 ( >29) >2A * >2B + >2C, >20 - >2E. >2F / 

" ••••• 1111. 
• >30 0 >31 1 >32 2 >33 3 >34 4 >35 5 >36 6 >37 7 

llilllllllilllll 
>38 8 >39 9 >3A: >3B; >3C < >30 = >3E > >3F? 

1I1I_.II.mll 
°iiiiiliimiia 

>48 H >49 I >4A J >4B K >4C L >40 M >4E N >4F 0 

111I1IIlfilflilil 
>50 P >51 Q >52 R >53 S >54 T >55 U >56 V >57 W 

11.111111111111 .. 
>58 X >59 Y >5A Z >5B [ >5C \. >50] >5E 1\ >5F_ 

· Illtlililllllil 
Figure A-1. Block-Character Dot Patterns and Codes O ~~ 
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, 

>20 >21 i >22" >23 # >24 $ >25 % >26 & >27' 0 i; 

IIIJIIIIIII ..• 
>28 ( >29 .) >2A * >2B + >2C, >20 - >2E. >2F I 

1111111iI· 
>30 0 >31 1 >32 2 >33 3 >34 4 >35 5 >36 6 >37 7 • 

Iillilimlil 
( 

>38 8 >39 9 >3A: >3B; >3C < >30 = >3E > >3F? 

Iillillillil 
i j I ill ill je 
>48 H >49 I >4A J >4B K >4C L >40 M >4E N >4F 0 

lilllllliflliiil 
>50 p >51 Q >52 R >53 S >54 T >55 U >56 V >57 W 

Iililillilli 
it 

~x ~y ~z ~ [ ~\ ~] ~A ~_ 

1111 Iii 1111 Iii " , 
Figure A-2. Bar-Code Dot Patterns and Codes """"'" 01 
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o Table A-2. Partial Listing of Bar-Code Specification Sources 

CODE DESIGNATION SOURCE 

ANSI MH 10.X - 1981, 
CODE 39* Draft specifications for bar 

or code symbols on transport 
CODE 3 of 9 packages and unit loads. 

INTERLEAVE 2 of 5 American National Standards Institute 
1430 Broadway Street 

CODA BAR New York, NY 10018 

IDENTICON 2/5 Identicon Corp. 

f 
One Kenwood Circle 
Franklin, MA 02038 
(617) 528-6500 

MSI MSI Data Corp. 
340 Fischer Ave. 
Costa Mesa, CA 92626 
(714) 549-6000 

UPC Uniform Product Code Council, Inc. 
7051 Corporate Way 
Suite 201 
Dayton, OH 45459 
(513) 435-3870 

o *Code 39 is a registered trademark of Interface Mechanisms, Inc . 
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Appendix B 

Installation and Adjustment Instructions 

B.1 DESCRIPTION 

The parts required to upgrade a standard Model 
810 Printer having a product service code 815 to a 
Model 810LQ Printer are contained in the Model 
810LQ Printer Field Installation Kits: 

• TI Part No. 2360091-0001, first generation 

• TI Part No. 2360091-0002, second 
generation* 

For the location of the product service code and 
related information on product service code 711, 
see Section 4. 

.NOTE 

Before installation, see Section 4, Print 
Quality, Printer Variances, and 
Precautions. 

This appendix provides the installation procedures 
for the LQ upgrade board and LQ paper-advance 
stepping motor that transform the standard 
printer into a near-letter-quality, graphics printer. 

To ensure reliable print quality, the universal print
head provided in the kit must be. installed. If, how
ever, the part number of the present printhead 
matches that of the printhead in the kit, leave the 
present printhead in place and retain the kit print-

* The second-generation field installation kit is compatible with 
new RS422 and TTY interface options and provides for hard
wired selection of international character sets. 

head as a spare. Installation instructions are 
provided in this appendix. 

Two static ground brackets and a cable are 
included in the kit. These should be installed to 
protect the printer against electrostatic discharge. 
Instructions for the instal.lation of the brackets are 
also provided in the kit. 

B.2 PARTS 

The Model 810LQ Printer Field Installation Kit con
tains .both Model 810LQ upgrade parts and elec
trostatic discharge suppression parts, which are 
listed in Table B-1. 

B.3 TOOLS REQUIRED 

The tools required for installing the LQ upgrade ki~ 
are: 

• Screwdriver (small flatbladed) 

• Wrench (3/16 in) 

• Needle nose pliers 

B.4 INSTALLATION PROCEDURES 

The procedures for installing the Model 810LQ 
upgrade kits are provided in this subsection. Pro
cedures for both kits are the same with the excep
tion of the LQ upgrade board . 

B-1 



B-2 

Table B-1. Field Installation Kit Parts 

Description TI Part No. 

Model 810LQ Printer Upgrade Parts for 
TI Part No. 2360091-0001, Full-Sized LQ Upgrade Board 

LQ Paper-Advance Stepping Motor 
LQ Upgrade Board Assembly 
Universal Printhead 
Configuration Label 
Yellow Color Dot 
User's Manual 

0994207-0002 
2360095-0001 
2217374-0002 
0994351-000 1 
0231792-0004 
2360090-9701 

Model 810LQ Printer Upgrade Parts for 
TI Part No. 2360091-0002, Half-Sized LQ Upgrade Board 

LQ Paper-Advance Stepping Motor 
LQ Second-Generation Upgrade Board Assembly 
Universal Printhead 
Center Card Guide 
Pushnut Fastener 
Configuration Label 
User's Manual 

0994207 -0002 
2232575-0001 
2217374-0002 
0994294-0001 
0996255-0001 
0994351-0001 
2360090-9701 

Electrostatic Discharge Suppression Parts for 
both TI Part Nos. 2360090-0001 and 2360090-0002 

Left Static Ground Bracket 
Right Static Ground Bracket 
Basket Ground Cable 
Installation Instructions 

(Terminal Stand Paper Basket) 
Installation Instructions 

(Terminal Paper Basket Kit) 

2300075-0001 
0994438-0002 
0999941-0001 

0999940-9701, Rev. A 

0999941-9701, Rev. B 

o 

o 
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NOTE 

Check the operation of the Model 810 
Printer before installing the upgrade 
kit. Verify printer performance" and 
data processing print quality before 
proceeding. 

WARNING 

Before installing the upgrade kit, 
set the terminal ON/OFF switch to 
OFF. Disconnect the data cable and 
then disconnect the power cord to 
prevent shock. 

B.4.1 Preparation of the LQ Upgrade Board 
for Installation into the Printer 
Both the first- and second- generation LQ upgrade 
boards must be prepared for installation. The first 
steps are the same for both boards. To prepare 
the La upgrade board: 

1. Determine printer configuration. Lift the 
Model 810 Printer access door and locate 
the configuration label on the right. 
Figure B-1 shows the configuration label 
and defines the configuration codes. 

2. 

CAUTION 

Prevent possible damage by elec
trostatic discharge. Before han
dling terminal electronic 
assemblies, ground static charge 
by touching hands, containers, and 
tools to the printer carriage guide 
rod. (The printer is not grounded 
when the power cord is discon
nected.) 

Configure the jumpers of the La upgrade 
board to match the printer version. These 
jumpers are located on the component 
side and at the top right of center on the 
full-sized board and at the bottom left 

corner of the half-sized board. See the 
assembly drawing on page F-7 or F-16 in 
AppendixF. 

BSC - E5 - E6 and E2 - E3 
FLC -E4-E5andE2 -E3 
VFC - E4 - E5 and E2 -E3 

FCO - E4 - E5 and E1 -E2 
VCO - E4 - E5 and E1 -E2 

3. If the La upgrade board is a half-board 
(second generation), select the desired 
international character set by removing or 
installing resistor jumpers* R1, R2, R3, 
and R4 (1 kohm, 0.25 watt) on the La 
upgrade board, assembly 2232575, as 
indicated in Table 8-2. Check the configu
ration label to determine the present inter
national character set. These jumpers are 
located to the left of the ejector on the top 
left corner of the board. See the assembly 
drawing on page F-16 in Appendix F. 

NOTE 

See Table 5-5 in Section 5 for charac
ters and hexadecimal codes of the 
international character sets available 
on second-generation La upgrade 
boards. 

Table B-2. International Character Set 
Jumpers 

Character Set R1 R2 R3 R4 

United States IN IN IN IN 
Canadian French IN IN IN OUT 
United Kingdom IN IN OUT IN 
Germany / Austria IN IN OUT OUT 
Spain/Latin America IN OUT IN IN 
Sweden/Finland IN OUT IN OUT 
DenmarkINorway IN OUT OUT IN 
Switzerland IN OUT OUT OUT 
FranceWP . OUT IN IN IN 

*Jumper wires or O-ohm resistors can be used for R1, R2, R3, 
and R4in place of 1 kohm resistors. 
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810 PRINTER 
CONFIGURATION 

Printer Interface Character Set: 
Type: Option: FUL __ UKF_-_-
BSC_ TIY __ UKL __ DNF_ 
FLC_ PLT_ DNL_ SWF_-
VFC_ LBE_ SWL-- GRF_ 
FCO_ BRO __ GRl __ KAT __ 

VCO_ DSC __ EXP_ KTS __ 
LQP_ IRC __ UAL_-_ SPF __ 
PKG_ DNB __ Other: 

GED __ 
GDS_ 

Special: 

Processor LBP_ 
Options: DSC_ 
NDE_ GDS_ 
DNB_ Voltage: 
IRC_ LBT_ 100V __ 120V __ 

LB -- HDP __ 22OV __ 240V __ 
BRO_-_ BRO 
DCO_ DSC __ Notes: 
ISC_ GDS_ 

Other: 

TI PN 994351'()()()1 

Definitions of Printer Configuration Codes 

Printers: 
BSC 
FCO 
FLC 
VCO 
VFC 
LOP 
PKG 

basic 
forms length control, compressed print 
forms length control 
vertical format control compressed print 
vertical format control 
letter-quality printer 
vertical format control, compressed print, 
United States full-ASCII 

Processor Options: 
NDE ignore DElete character 
DNB buffer full/buffer ready, DTR (pin 20) 
IRC inverted reverse channel (ON for busy) 
LBt line buffer board 
BRa baud rate option 
DCa disable recognition of DCl and DC3 

characters 
ISC 
GRD 

LEGEND 

isolated signal and chassis ground 
connected signal and chassis ground 

* Not compatible with the first-generation (full-sized LO 
upgrade board) kit installation, TI Part No. 2360091-0001. 

t Not compatible with the LO upgrade installation. 

Interface Options: 
TTY* 20-mA current loop 
PL T parallel interface 
LBEt line buffer board, EIA/RS-232C compatible 
LBPt line buffer board, paraDel 
LBTt line buffer board, TIY current loop 

Character Sets: tt 
FUL United States full-ASCII 
UKF* 
UKL* 
DNF* 
DNL* 
SWF* 
SWL* 
GRF* 
GRL* 
KATt 
EXP 
KTSt 

United Kingdom full-ASCII 
United Kingdom limited-ASCII 
Denmark/ Norway full-ASCII 
Denmark/ Norway limited-ASCII 
Sweden/Finland full-ASCII 
Sweden/Finland limited-ASCII 
Germany full-ASCII 
Germany limited-ASCII 
Katakana and United States full-ASCII 
expanded print (domestic United States) 
Katakana plus six special characters and 
United States full-ASCII 

UAL t special character set 

:f: Character set can be hard-wire selected on second-gener
ation (half-sized LO upgrade board) kit installation, TI Part 
No. 2360091-0002. limited ASCII sets are subsets of full
ASCII sets. 

Figure B-1. Model 810 Printer Configuration Label 
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4. Remove the five screws that secure the 
printer cover. Three screws are located 
under the access door, as shown in Figure 
8-2. Two screws are located at the left 
and right rear corners of the printer cover. 

5. Lift off the printer cover. 

6. Loosen the three screws on the electron
ics cover and lift the.cover up and off, as 
shown in Figure 8-3. 

n 

\\ 

OVERHEAD VIEW 

SCREWS --..&..--

~ 
SCREWS 

·b 
2360090-1 

Figure B-2. locations of Printer Cover 
Screws 

B.4.2 LQ Upgrade Board Installation 
Installation procedures for the LQ upgrade board 
depend on which boar.d is being installed. Follow 
the proper procedure for the particular board. 

B.4.2.1 Installation of the First-Generation 
LQ Upgrade Board. The full-sized LQ upgrade 
board, TI Part No. 2360095-0001, is inserted in the 
rear option slot of the Model 810 Printer. Other 
options that make use of this slot cannot be imple
mented in the Model 810LQ Printer and, if 
installed, must be removed. These options are: 

Designation Option TI Part No. 

nv 20-mA current 
loop board 2230497-0001 

or 994305-0001 
LBE Line buffer 

board, EIA 994511-0001 
LBT Line buffer 

board, nv 
current loop 994512-0001 

LBP Line buffer 
board, 
parallel 994513-0001 

422 RS422 interface 
bo,ard 2230497-0002 

OVERHEAD VIEW 

SCREW 

SCREW 

D ELECTRONICS COVER 

2360090-2 

SCREW 

Figure 8-3. Locations of Electronics Cover Screws 



The steps for installing the full-sized board are as 
follows: 

1. Place the yellow dot on the card cage at 
the location indicated in Figure 8-4. This 
dot identifies the color and location of the 
ejector when the LQ upgrade board is 
properly installed. 

2. Install the board in the option card slot at 
the rear of the cage with the component 
side toward the front of the printer. Figure 
8-4 shows the location of the boards in 
the motherboard. 

NOTE 

8e certain to initialize the nonvolatile 
memory by performing step 5 of para
graph 8.5. 

B.4.2.2 Installation of the Second-Gener
ation LQ Upgrade Board. The Model 810LQ 
Printer with the near-letter-quality upgrade instal
lation, TI Part No. 2360091-0002, has a redesigned 
LQ upgrade board, which uses only half the XA3 
slot (XA3P2 connector). This "half-sized" board 
permits installation of one of the following com
munication interface options in the other half of 
the XA3 slot (XA3P1 connector): 

• RS-422 Serial Interface Option (TI Part 
No. 2230789-0001) 

8-6 

• TTY 20-mA Current Loop Option ITt Part 
No. 2230790-0001) 

• TTY 20-mA Current Loop Option (TI Part 
No. 0994402-0001 ) 

NOTE 

TTY 20-mA Current Loop Option, TI 
Part No. 0994402-0001, does not sup
port DC1 /DC3 protocol. 

The steps for installing the half-sized board are as 
follows: 

1. Remove the Model 810 processor board, 
assembly 994244, (green ejector) from 
slot XA2, which is shown in Figure 8-5. 
Place your thumbs under the inside tabs 
of the ejectors and lift. 

2. Locate socket XU36 on the left side of the 
Model 810 processor board, assembly 
994244, and then remove the ROM TTl 
Part No. 996279). See Figure 8-6. 

3. Locate the carrier socket XU14 on the LQ 
upgrade board, assembly 2232575. See 
Figure 8-7. Remove the PROM/EPROM 
from socket XU14 and exchange it with 
the non-letter-quality ROM (TI Part No. 
996279) removed from the Model 810 
processor board, assembly 994244. 

o 
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OVERHEAD VIEW 

2 3 4 

5 --,r-----,-- - -------- - ---
, ' 
I I 
\ ' , / 

,---",," 

6 
LEGEND 

1. LQ Upgrade Board (yellow ejector) 4. Power Supply Board (orange ejector) 
2. Model 810 Processor Board (green ejector) 5. Colored Ejector Tabs and Corresponding Color Dots 
3. Driver Board (red ejector) 6. White Ejector Tabs 

1-
2. 
3. 
4. 

Figure B-4. Locations of Printed Wiring Boards - Full-Sized LQ Upgrade Board 

OVERHEAD VIEW 

2 4 

5 --/r-----,-- - ------- -- -:---
, I 
I I 
\ ' , / 

' .... _-""" 

2360090-57 

LEGEND 
6 

LQ Upgrade Board (no ejector - slot XA3P2) 
Model 810 Processor Board (green ejector) 
Driver Board (red ejector) 

5. . Colored Ejector Tabs and Corresponding Color Dots 
6. White Ejector Tabs 
7. Communication Option (yellow ejector - slot XA3P1) 

Power Supply Board (orange ejector) 

Figure B-5. Location of Printed Wiring Boards - Half-Sized LQ Upgrade Board 
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XU36 

GREEN EJECTOR o 

2360090-58 

Figure B-6. Location of Socket XU36 on the Model 810 Processor Board 

XU14 

2360090-59 

Figure B-7. Location of SocketXU14 on the LQ Upgrade Board 
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NOTE 

See Appendix E, Table E-2 for a ROMI 
EPROM location truth table. 

b. Locate the center card guide by 
placing the guide on the mother
board so that the short posts pro
trude through the holes in the base. 

4. Install the center card guide, TI Part No. 
994294-0001. Ensure that card slot XA3 
has a center card guide located between 
motherboard connectors XA3P1 and 
XA3P2, as shown in Figure B-8. To install 
the center card guide: 

NOTE 

Fl = 
F2 = = 
F3 = = 
F4 = = 
F5 = = 

a. Remove the pushnut fasteners (if 
installed) from each of two short 
posts that protrude through the 
motherboard. Clamp together the 
upturned edges of the fastener with 
long-nose pliers and lift the fastener 
off the post. 

REMOVE 
FASTENERS 

LO UPGRADE BOARD 
ASSEMBLY 2232575 

XA3P2 
o 

XA2P2 
o 

XA1P2 

The center card guide is nonsymmetri
cal; ensure that the guide surfaces are 
centered between connectors XA3P1 
and XA3P2, as shown in Figure B-5. 

c. Lock the center card guide into 
position by placing a pushnut fas
tener (TI Part No. 996225-0001) on 
each post and then pushing it down 
firmly. 

INSTALL CENTER 
CARD GUIDE 

XA3Pl 

XA2Pl 

XA1Pl 

= 101 :::::::::::::::::::::::::::: ::::::::::::::: 101 101 ::::::::::::::::::::::::::::::::::::::::::: 101 
= = 
= = 
= = 
= = 

XA4P2 

10 I::::::::::::::::::::::::::::::::::::::::::: 10 I 

MOTHERBOARD / 

XA4Pl 

10 1 : ::::::::::::::::::::::::::::::::::::::::: 101 

MODEL 810 PROCESSOR BOARD 
ASSEMBLY 994244 

2360090-60 

Figure 8-8. Card Slot XA3 and the Center Card Guide Location 
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5. Install the Model 810 processor board, 
assembly 994244, into the slot from 
which it was removed. (Refer to Figure 
B-5.) 

6. Install the LQ upgrade board, assembly 
2232575, into connector XA3P2 with the 
component side to the front of the 
printer. 

NOTE 

Be certain to initialize the nonvolatile 
memory by performing step 5 of para
graph B.5. 

B.4.3 Paper-Advance Stepping Motor 
Installation 
The steps for installing the paper-advance step
ping motor are as follows: 

CONNECTOR 
J12 

RIGHT 
SIDEPLATE 

PAPER-ADVANCE 
GEAR 

1.. Unplug the paper-advance stepping 0 
motor from the motherboard. Squeeze 
the tabs on the connector (J12) and lift 
the plug out of the card cage. If more 
room is required, remove the front printed 
wiring board. 

2. Figure B-9 shows the orientation of the 
paper-advance stepping motor. Remove 
the three screws that hold the motor in ... 
place. Use a small flatbladed screwdriver 
and be careful not to damage the plastic 
gear that partially covers two of the 
screws. 

3. Install the new motor with the same orien
tation as the original. Plug the connector 
into the motherboard. 

4. Install the front printed wiring board if it 
was removed in step 1. 

PAPER-DRIVE 
MOTOR 

---SCREWS 

RIGHT PAPER
ADVANCE BEARING 

2360090·17 

• 

o 

to. 

Figure B-9. Paper-Advance Stepping Motor Installation o 
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B.4.4 Printhead Installation 
The steps for installing the printhead are as fol-
lows: 

1. 

2. 

3. 

4. 

5. 

Manually slide the printhead to the center 
of the printing area. Move the printhead 
away from the platen using the printhead 
adjustment lever. Note the initial position 
of the lever and then move the lever away 
from the platen. 

Use the 3/16-inch wrench to remove the 
two long hex nuts, which secure the 
printhead to the carriage, as shown in 
Figure 8-10. 

Remove the printhead from the carriage 
by rotating the printhead back and down-
ward out of the carriage mounting holes. 

Remove the printhead cable connector by 
supporting the connector with one hand 
while pulling the printhead up with the 
other hand. 

Install the new printhead by first connect-
ing the printhead cable and then mount-
ing the printhead on the carriage using 

- the reverse of the removal procedure. 

2360090-18 

Figure B-10. Printhead Removal and 
Installation 

6. Install the two hex nuts and tighten them 
by hand. Use the wrench to turn each nut 
90 additional degrees. 

B.4.5 Static Ground Brackets and Cable 
Installation 
Install the left and right static ground brackets as 
described in Terminal Paper Basket Kit Installation 
Instructions . 

NOTE 

The static ground brackets should be 
installed even if the terminal-mounted 
paper basket is not presently used. 

Install the basket ground cable as described in 
Terminal Stand Paper Basket Installation Instruc
tions, if the printer is mounted on a stand supplied 
by Texas Instruments. 

B.4.6 Configuration Label Installation 
Compare the new configuration label with the 
label on the inside of the printer access door. Mark 
the corresponding codes on the new label except 
for those which are not compatible with LQ 
upgrade board installation. Also mark the LQP 
code. Remove the protective sheet from the new 
label. Place the new label over the old label and 
then rub the label on. 

B.5 INSTALLATION CHECKOUT 

See Appendix E, Troubleshooting and Repair, if 
the printer fails the checkout procedure. Verify 
that printer operation was satisfactory prior to the 
upgrade installation. 

1. Connect the power cord. 

2. Connect the data cable. 

3. Load paper, at least 215.9 mm (8 1/2 in) 
wide, into the printer. 

4.. Ensure that the ribbon is properly 
installed. 

8-11 



5. Switch power ON. The printhead should 
move to the left margin, and the audible 
tone should sound indicating the power
up self-test is successfully completed. 

NOTE 

VCO and VFC printers require that all 
vertical format information, including 
the font, be reprogrammed. This can 
be done either manually or with soft
ware. 

To continue the installation checkout, it is neces
sary to load the nonvolatile memory with font and 
line feed data before the printer can operate prop
erly. 

6. Press the NORMAL switch and observe 
that the NORMAL indicator lights. Press 
the 8 LPI switch and observe that the 8 
LPI indicator lights. Press the 8 LPI switch 
again to enter 6 Ipi. Press the TEST IVFC 
switch and observe that the TEST IVFC 
indicator lights. Press the 8 LPI switch 
once to enter the standard Model 810 
font. Press the STORE switch to load the 
font and line feed data into nonvolatile 
memory. Press the NORMAL switch 
then continue the installation check. ' 
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For first-generation auxiliary / control 
panels, set the NORMAL-TEST IVFC 
switch to the NORMAL position. Toggle 
the 16.5 CPI-8 LPI switch to the 8 LPI 
position and observe that the 8 LPI indi
cator lights. Toggle the switch to the 8 
LPI position again to enter 6 Ipi. Set the 
NORMAL-TEST IVFC switch to the 
TESTIVFC position. Toggle the 16.5 
CPI-8 LPI switch to the 8 LPI position 
to enter the standard Model 810 font. 
Toggle the STORE-RECALL switch to 
the STORE position to load the font and 
line feed data into nonvolatile memory. 
Set the NORMAL-TEST IVFC switch 
to NORMAL, then continue the instal
lation check. 

7. Adjust the printhead to the platen. Place 
the· printhead adjustment lever at least 
two positions further from the platen than 
the lever originally was positioned. Follow 
the adjustment procedure of paragraph 
8.6.2. 

8. Turn power OFF. Replace the electronics 
cover and the printer cover. Tighten all 
screws. 

B.6 PRINTER ADJUSTMENT FOR QUALITY 
PRINTING 

Printhead adjustment can improve print registra
tion and reduce ribbon smudging. 

B.6.1 Printhead Ribbon Guide Adjustment 
The steps for adjusting the printhead ribbon guide 
are as follows: 

1. Lift open the front access door. 

2. Carefully remove the ribbon from the 
printhead ribbon guides and place the 
ribbon out of the way. 

3. Loosen the two screws on either side of 
the nose of the printhead. Slide the 
ribbon guide away from the platen to 
expose the printhead nose through the 
ribbon guide window. 

4. Place a shim (credit card, punched card, 
file card, etc.) between the platen and the 
printhead nose; use the adjustment lever 
to push the the printhead nose against the 
shim so that it is held firmly against the 
platen. 

5. Slide the ribbon guide toward the platen 
while holding the guide flush against the 
shim; tighten the screws. Remove the 
shim. 

6. Replace the ribbon and set the printhead 
adjustment lever for proper printing. 

o 

o 



.. 

.. 

o 8.6.2 Printhead/Platen Adjustment 

o 

o 

The steps for adjusting the printhead/platen are 
as follows: 

1. Lift open the front access door. 

2. Ensure that the ribbon is properly installed 
and adjusted (see paragraph B.6.1) and 
that paper is installed correctly. 

3. Press the TEST IVFC switch or set the 
NORMAL - TEST IVFC toggle switch to 
the TEST IVFC position. 

4. Press the ONLINE switch to start the bar
berpole print test. Figure B-11 shows the 
barberpole test pattern. 

NOTE 

Printhead adjustment can be made 
when the printer is printing the barber
pole test. Move the printhead adjust
ment lever forward untilprint quality is 
satisfactory . 

-
The barberpole test pattern consists of two lines 
of each of the nine character sets including bar 
codes and block characters. The user-defined font 
is also printed if characters have been loaded. To 
the right of these character sets is a row of 16 ver
tical bars used in adjusting vertical registration. As 
the barberpole is being printed, adjust the print
head lever to produce the minimum vertical 
column deviation of the bars while observing a 
consistent print image of the character set$. 

If dots are missing or if some dots are consistently . 
lighter, the printhead may need to be replaced. 
Check and replace the ribbon before making a 
decision to replace the printhead. 

8.6.3 Paper Adjustment 
To ensure optimum print quality, align .the paper 
supply box or stack either directly behind or 
beneath the printer depending on the method of 
feed. The paper should feed evenly across the 
platen during printing. Adjust the tractors if 
necessary. 

Moving the paper supply or pulling on the top 
sheet to tear sheets apart during printing can 
result in poor print quality. 

NOTE 

Bottom feed is recommended for mul
tipart and label print stock. There 
should be sufficient tension of the 
paper between the tractors to prevent 
paper bulge. Tension should not be so 
great that the paper holes tear when 
the paper is advancing. 

B.7 PRINTER CARE AND CLEANING 

Cleanliness of printer guide rods and platen is 
important in maintaining print quality and prevent
ing carriage jams. For top performance, the print
head and ribbon area should be cleaned when 
noticeable dust appears on the printhead tip or 
carriage rods. At least every three months, per
form the following procedure: 

1. Remove power to the printer. 

2. Remove the ribbon. 

3. Carefully vacuum paper chaff from the 
printhead and ribbon area. Move the car
riage manually in order to vacuum 
beneath the printhead. 

4. If residues accumulate, use denatured 
alcohol to clean the platen. 

5. Wipe carriage guide rods free of paper 
and dust with a dry clean cloth. 

CAUTION 

Never oil printhead guide rods on a 
Model 810 Printer having a product 
service code 815 or product service 
code 817 (Model 810LQ Printer). 
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Figure B-11. Barberpole Test Pattern 
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C.l AC POWER REQUIREMENTS 

WARNING 

Do not attempt to use a receptacle 
that does not accommodate a 
three-conductor plug. Do not cut 
the grounding prong from the plug. 
An electrical shock hazard can re
sult. 

For personal safety of the operator, as well as cor
rect operation, the printer must be grounded by 
plugging the power cord into a mating three-prong 
receptacle, which is grounded in accordance with 
the National Electrical Code and local codes and 
ordinances. The following conditions pose possi
ble safety hazards or can cause printer 
malfu nctions. 

• Open safety ground 

• Safety ground connected to hot 

• Safety ground connected to neutral in the 
receptacle 

• Safety ground connected to conduit only 

• Hot and neutral connections reversed in 
receptacle 

If a properly wired wall receptacle is not available, it 
is the responsibility and obligation of the user to 
have such a receptacle installed by a qualified 
electrician. 

Appendix C 

Site Preparation 

For satisfactory operation, it is recommended that 
the printer not be installed on the same ac branch 
circuit with copying machines, water coolers, or 
similar appliances that produce power-line tran
sients. If printer malfunctions occur as a result of 
the operation of such devices, it is the user's 
responsibility to relocate the printer to a different 
branch circuit or to install appropriate transient
suppression devices. 

C.2 EARTH GROUND 

In some installations, the earth ground of the 
power receptacle is supplied by a metal conduit 
that connects to the neutral phase at the circuit
breaker box. Depending on site conditions, this 
metal conduit can conduct current from other 
sources that can interfere with the operation of a 
printer plugged into the socket. To avoid this 
possibility, it is recommended that the earth 
ground and neutral be isolated from the conduit 
(except at the circuit-breaker housing) for the com
puting system and printer ac circuit as shown in 
Figure C-1. This ensures that the protective 
ground carries only fault and leakage currents from 
the printer or computing system. 

C.3 SINGLE-POINT GROUNDING RULE FOR 
EIA RS-232-C INTERFACE 

In a system using the Electronics Industries 
Association interface EIA RS-232-C, protective 
ground is electrically connected to the printer 
frame (chassis ground), which is in turn connected 
to earth ground via the ac power cord. Signal 
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1_ Neutral and protective ground are connected together at a single point at the service entrance. 

3. 

Neutral and protective ground are isolated from each other except where connected at the service entrance. 

Neutral and protective ground are isoJated from the conduit except where connected at the service entrance. This is 
accomplished with a HUBBELL IG-5262 receptacle wired in accordance with the National Electrical Manufacturers 
Association specification N EMA 5-15R. 

4. The protective ground wire should have a resistance of less than 1 ohm. 

5. Earth ground should have a resistance of 1 ohm or less. 

Figure C-1. AC Power Distribution and Grounding 
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ground is the common reference potential for all 
the interface circuits except protective ground. 
Signal ground and protective ground should be 
connected, and this connection should be made at 
only one point in a directly connected system to 
avoid forming a "ground loop." A ground loop 
allows unpredictable current flow in the 
equipment. 

Extraneous characters, parity errors, missing 
characters, and even component damage can be 
symptoms of multiple, common system grounds. 

'. If these problems appear, the signal 
ground/protective ground connection should be 
investigated and the correct configuration made. 

In general, the connection between protective 
ground and signal ground should be made in the 
equipment with the largest ac power (current) re
quirement. When the printer is connected directly 
to a central system, such as a host computer that 
draws much more ac current than the printer, it is 
recommended that the single grounding point be 
made at the central system and not at the printer. 
The data cable should have a protective ground 
wire. When the cable does not have a protective 
ground, connections should be made to short the 
grounds in both the printer and the modem or host 
at the other end of the data cable. This connection 
must be made in the manner recommended by the 
equipment manufacturer and not in the data cable 
itself. 

C.4 PRINTER GROUNDING SIGNAL 
GROUND / PROTECTIVE GROUND 

The Model 810 printer is normally assembled with 
protective ground and signal ground connected by 
a wire between E6 and E] and a 3900-picofarad 
(pF) capacitor on the motherboard. 

When a system requires the signal-chassis ground 
to be isolated (ISC option), remove the wire be
tween E6 and E7, but do not remove the capacitor. 
The capacitor is installed to reduce electromagnetic 
interference (EM I) produced by the printer. Cutting 
the capacitor permits the Model 810 Printer to 
radiate EMI above the limit permitted by the 
Federal Communication Commission (FCC) for 
this type of device. When in doubt as to which 
configuration to use, measure the resistance be
tween pins 1 and 7 with the system end con
nected. If an open circuit is measured, E6 to E7 
should have the wire and capacitor installed. If a 
short circuit is measured, the wire between E6 to 
E7 should be removed and the capacitor left in. 

C.5 STATIC ELECTRICITY 

If erratic printer operation occurs in a dry 
atmosphere, the problem can be caused by static 
electricity. The following procedures are recom
mended to obtain static-free operation: 

• Ensure that paper baskets are correctly 
grounded to the printer. (See "Paper 
Basket Installation" in Section 2 of the 
Model 810 Printer Operating Instructions 
for proper connections.) 

• 
• 

Keep relative humidity at 40 to 60 percent. 

Place an antistatic floor mat in front of the 
printer for the operator to stand on. 
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0.1 INTRODUCTION 

This section describes the theory of operation for 
a Model 810 Printer modified to produce 
enhanced print. The Model 810LO Printer (En
hanced Model 810) provides data processing and 
word processing print, graphics, and user-defined 
(software) fonts. 

The hardware modification consists of adding the 
LO upgrade board (either first or second gener
ation) in the rear slot of the Model 810 Printer card 
cage and replacing the standard paper-advance 
stepping motor with the La paper-advance step
ping motor, which provides greater vertical resolu
tion. The La upgrade board, which contains 
hardware and firmware to control the printer hard
ware, produces near-letter-quality printout while 

OPERATOR 
PANELS 

~ 

r 
POWER SUPPLY 

Appendix D 

The,ory of Operation 

retaining standard Model 810 Printer features. The 
new paper-advance stepping motor has a step 
one-fourth the step of the standard motor, which 
results in 11.339 steps per millimeter (288 steps 
per inch) of vertical paper motion. 

The user should be familiar with the theory of 
operation of the Model 810 Printer, which is 
described in Section 7 of the Model 810 Printer 
Maintenance Manual. 

0.2 GENERAL DESCRIPTION OF BOARD 
FUNCTIONS 

Figure 0-1 is a simplified block diagram that 
shows the relationship of the functional compo
nents on the printed wiring boards. 

COMMUNICATIONS 
CONNECTOR 

• 
, 

DRIVER BOARD 
BOARD .. MODEL810 (XA1) 
(XA4) PROCESSOR - PRINTHEAD r---------- BOARD (XA2) RIBBON DRIVE DRIVERS 
RELAY ~ --------:....--

- CARRIAGE 

8080 DRIVER AND 
La UPGRADE - MICROPROCESSOR - ENCODER 
BOARD (XA3) - -

Z80 1----- ------

MICROPROCESSOR 
... .. PAPER-ADVANCE - - - MOTOR DRIVER 

2360090-20 

Figure 0-1. Simplified Block Diagram of the Model 810LO Printer 
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0.2.1 La Upgrade Boards - First and 
Second Generations 
Both the first- and second-generation La upgrade 
boards are functionally equivalent, as shown in 
the simplified block diagram of Figure 0-1. The 

. second-generation La upgrade board provides for 
compatibility with one of the communication 
options (TTY or RS-422) and for international 
character set selection. Installation of either La 
upgrade kit provides new firmware for the first 4K 
addresses· of the 8080 microprocessor on the 
Model 810 processor board. This firmware con
trols the 8080 microprocessor and causes the 
Model 810 processor board to send alt input data 
to the 3K FIFO buffer on the La upgrade board. 

The function of the ZSO microprocessor on the La 
upgrade board is to receive data from the Model 
810 processor board; decode control characters 
and escape sequence commands, and generate 
the various dot patterns for the print characters 
and row plot data. All data received from the host 
system passes through the Model 810 processor 
board to the La upgrade board. Print data is for
matted and then returned to the Model 810 pro
cessor board for printing. 

The firmware for the Model 810 processor pro
vides a serial interface X - ON, X -- OFF proto
col; paper-advance stepping motor and carriage 
motor control algorithms, which produce many 
print variations; and other features described in 
Section 3. 

0.2.1.1 First-Generation La Upgrade Board 
- 2360095, XA3. Installation of the first-gener
ation La upgrade board into the XA3 slot of the 
printer card cage connects a ground to pin P2-35. 
This ground disables the first 4K addresses ()f the 
Model 810 processor board (ROM in XU36) and 
allows the firrriw~re on the La upgrade board to 
control the 8080 microprocessor on the iVlodeI810·· 
processor board. Thisfirmware does not access 
the option PROM in XU67 and, the VFC option 
ROM in XU42 on the Model 810 processor board. 

Firmware for the ZSOA microprocess()r· resides in 
four 4K x 8 ROM. Eight 16K x 1 memory devices 
provide RAM. 

0.2.1.2 Second-Generation La Upgrade 
Board - 2232575, XA3P2. Installation of the 
second-generation La upgrade board into the 
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XA3Pl also requires that the PROM/ROM from 
socket XU14, assembly 2232575, be exchanged 
with non-letter-quality PROM/ROM in socket 
XU36 on the Model 810 processor board, assem
bly 994244. This PROM/ROM provides the firm
ware to control the 8080 microprocessor on the 
Model 810 processor board. 

Memory on the half-board is physically more 
compact. Firmware for the ZSOA microprocessor 
resides in two 8K x 8 ROM devices. This firmware 
on the second-generation La upgrade board per
mits jumper selection of international character 
sets. Two 16K x4 memory devices provide RAM. 

Again, the second-generation La upgrade board 
is compatible with installation of TTY and RS-422 
communication options. The selected option 
board plugs into the half-board slot XA3P1. 

0.2.2 Model 810 Processor Board - 994244, 
XA2 
With the exception of the firmware changes noted 
in paragraphs 0.2.1.1 and 0.2.1.2, the Model 810 
processor board performs identical functions in 
the standard Model 810 Printer and the Model 
810La Printer. These include the communications 
and hardware interfaces. The 8080 microproces
sor provides serial and parallel communication 
interfaces, carriage motor and paper-advance 
stepping motor control, printhead control, and 
operator control panel interfaces. During the time 
when the carriage is moving across the paper, the 
La upgrade board transmits the dot patterns to 
the Model 810 processor board for energizing the 
printhead solenoids. 

0.2.3 Driver Board - 994628, XA1 
The driver board receives carriage motor control, 
paper-advance stepping motor control, and print
head control pulses from the Model 810 processor 
board and conv~rts them to the required control 
signals needed to drive the Garriage motor, the 
paper-advance stepping motor, and fire printhead 
solenoids, All drivers are conStant-current
switching regulators. 

0.2.4 Power Supply Module and Power Sup
ply Board - 994534, XA4 
The ac power module converts the ac line voltages 
to lower ac voltages for the power supply board 
and fan. 
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The power supply board provides the required 
regulated voltage sources for all subsystems in the 
printer. It also generates the power good and reset 
signals for initializing the system when the printer 
is turned on. The ribbon drive relay is also on this 
board. 

0.3 DETAILED MODEL 810 PROCESSOR 
BOARD AND La UPGRADE- BOARD 
OPERATION 

The hardware of both the first- and second-gen
eration La upgrade boards has five major func
tional systems: 

• 8080 Microprocessor Program and Ad
dressing (U28) 

• Z80 Microprocessor System 

• Receive FIFO Buffer 

• Control Panel Interface 

• Interprocessor Communications 

This subsection describes the implementation of 
these functional systems. Refer to Appendix F, 
Assembly Drawings, Logic Diagrams; and Lists of 
Materials, for signal references, components, and 
component locations. 

0.3.1 80ao Microprocessor Program and 
Addressing 
Logic and data paths are shown for the first-gen
eration La upgrade board in Figure 0-2 and for 
the second-generation board in Figure 0-3. 

0.3.1.1 8080 Microprocessor Board with the 
First-Generation La Upgrade Board. Figure 
D-2 shows the logic and data paths on the first
generation La upgrade board at the interface with 
the Model 810 processor board. Plugging the La 
upgrade board into the printer card cage XA3 slot 
disables the ROM in XU36 (the first 4K addresses) 
on the Model 810 processor board. The program 
in ROM U28 on the La upgrade board then con
trols the 8080 microprocessor. This firmware does 
not access the option PROM in XU67 or the VFC 
option ROM in XU42. U19 on the La upgrade 
board decodes the addresses to generate a control 
signal "PROM*" that, through U27, gates the. 
program data on U28 to the 8080 microprocessor 
through U 11 . 

Most of the remaining 8080 address space is allo
cated to interface of the standard printer. Two 
addresses that are not used, >78FO and >78Fl, 
are chosen as the port addresses for communicat
ing with the Z80 microprocessor on the La 
upgrade board.' These signals are decoded by 
U17, U18, and U19 to generate the port read and 
write signals. These addresses are not used in the 
software. 

The interrupt acknowledge flip-flop, U39, disables 
all devices on the La upgrade board when the 
8080 microproc~ssor is being interrupted. 

0.3.1.2 8080 Microprocessor Board with the 
Second-Generation La Upgrade Board. 
Figure D-3 shows the logic and data paths for the 
second-generation La upgrade board at the inter
face with the Model 810 processor board. The 
standard ROM in XU36 is removed and exchanged 
with 8080 ROM supplied on the La upgrade 
board, assembly 2232575, in socket XU14. With 
the 8080 ROM located on the Model 8080 proces
sor board, the circuit used by the first-generation 
La upgrade board to disable the 8080 ROM is 
deleted. 

The 8080 address space is not changed by using 
the second-generation La upgrade board, with 
the exception of >78FO and >78F1. These port 
addresses are used for communication with the 
ZOO microprocessor on the La upgrade board. 
The functions of these port addresses are identical 
for first- and second-generation La upgrade 
boards. 

The interrupt acknowledge flip-flop, U2, prevents 
access to the 8080 data bus by all devices on the 
La upgrade board when the 8080 microprocessor 
is being interrupted. These signals are decoded by 
Ul and U22 on the second-generation La upgrade 
board. 

0.3.2 zao Microprocessor System 

0.3.2.1 First-Generation zao Microproces
sor System. The zao microprocessor for the 
first-generation La upgrade board has 16K ROM 
and 16K RAM plus two ports. Address space 
>0000 through >3FFF is for ROM. RAM addresses 
are >4000 through >7FFF. The switch port uses 
address >8000 and the communication port to the 
8080 microprocessor uses I/O addresses >00 
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Figure 0-2. Simplified First-Generation LQ Upgrade Board Logic Diagram 

'Of.-.. ,> " 

.. 

.. 

o 



.. 

• 

0···.··,·, 1,/ 

PCSO, PCS1 CASO - CAS2 

Z80 ADDRESS BUS 

J U 
MEMORY RAM ;:II 

~ SELECT CONTROllE~1 
U2,U19,U20 

U5 
U25, U26 

A IA 

'/ 
Z80 RAM ROM II"P"rsi < <-L 16K BYTES 16K BYTES ~' peS1 
U16 U9 - U12 U17, U18 - • ,A1(c~ rv I t'v CASO, CAS1 ....J A "1-STATUS 

DO- D7 < TO 8080 

' ... U8 

"\ 

IA 
,"" STATUS 

) TO Z80 

T 
U21 

t 

RGOOD' PIN 
A 
W 
D 

00, Al0 - A14'D 
R, DBIN*, 

o SYNC, ClK* 

0 
a: 
I-z 
0 
u '/ 

8080/Z80 
liNTER FACE < ) PIO 

U15 

A 

V 

II 
I 

8080 
DECODER 

U1, U22 

0... 

t-CA ::::> 
a: 
a: 

SELECT w 
I-

CHARACTER z 
SET U13 

rr Z80DATABUS 

]V 

. .. 
z 
0 
i= 
u 
w 
a: 
0 
W 
....J 
co 
<i 
z 
w 

.. . 
2360090 22 

Figure D-3. Simplified Second-Generation La Upgrade Board Logic Diagram 
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through >03. U9 buffers the signals that drive the 
RAM array. These are eight 16K x 1 dynamic 
memory devices. A control signal "ZMREQ*" 
starts a memory cycle by causing another control 
signal "RAS*" to go low. The low addresses to 
the memory are then selected by U14 and U15 and 
are latched by "RAS*". If the cycle is not a 
refresh cycle, a control signal "MUX" goes low. 
This signal is delayed through U9, U14, and U9 
twice to generate control signal "CAS*" to the 
memories. 

U13 gates the memory data onto the zao bus. The 
Z80 . microprocessor automatically refreshes the 
dynamic memories. U25 buffers switch data to the 
processor. U38, U26, and Q1 are the active 
elements of the clock circuit. An 8-MHz crystal
controlled oscillator is divided by two to produce 
4 MHz. This guarantees a 50-percent duty cycle. 
Q1 ensures a strong clock signal. 

0.3.2.2 Second-Generation Z80 Micropro
cessor System. The Z80 microprocessor for the 
second-generation LQ upgrade board has 16K 
ROM (2 ROM each aK x a in U17 and U1a), which 
resides in memory addresses >0000 through 
>3FFF. There is 16K RAM (2 DRAM each 16K x 4 
in U9 and U11), which resides in memory 
addresses >4000 through >7FFF. The jumpers for 
the international character sets reside at address 
>COOO and are implemented by U13. 

When the zao accesses the RAM, RRSW* stays 
high to disable the refresh address buffer, U26, 
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and enable the RAM address buffers, U19 and 
U20. The row addresses to the memory are then 
gated through U19 and U20 onto the DRAM 
address bus. After 70 ns, the address bus 
becomes stable, and ZMREQ* and ZMRD* go 
low. As ZMRD* goes Iowa flip-flop, 1/2 U2, is 
enabled. CAS* is clocked low by the zao with a 
delay of 40 ns after ZMREQ* goes low and gates 
the column address onto the DRAM address bus. 
CAS* is delayed through two buffers to allow the 
address to become stable. CASD* then enables 
the CAS decoder to select the RAM or to read the 
character set jumpers from U13 and complete the 
memory cycle. 

Refresh occurs through discrete logic rather than 
the zao ZRFSH* signal. Whenever the zao 
accesses ROM, RRSW* goes low, which disables 
RAM address buffers U19 and U20 and enables 
refresh address buffer U26. ZMRD* then goes low 
to refresh the DRAMs. After the refresh cycle is 
complete, the refresh counter is incremented by 
RFCK* going low to complete the refresh cycle. 

ROM reads cause a short wait state, which is gen
erated by U4 to allow the use of slower memory 
devices. 

The active devices for the zao clock circuit are 
U23, U24, Q1, and 02. An a-MHz crystal-con
trolled oscillator is divided by two to produce 4 
MHz. This guarantees a 50-percent duty cycle. Q1 
and 02 ensure a strong clock signal. 
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0.3.3 Receive FIFO Buffer 
Character data from the host is put into the 256-
character receive buffer on the Model 810 proces
sor board. The characters are continually removed 
from this buffer and sent to a 3K buffer on the La 
upgrade board via the eight-bit parallel interface. 
These two buffers make up the printer receive 
FIFO buffer. Figure D-4 shows the FIFO buffer 
and X - ON, X - OFF points. Characters enter at 
the top to fill the FI FO from the bottom until the 
La upgrade board buffer is full. DC3 is transmitted 
when the 3K buffer on the La upgrade board is 
full and cannot accept a character from the Model 

Printer 
Receive 
FIFO 
Buffer 

Model 810 Processor 
Board 

256-Character 
Receive Buffer 

La Upgrade Board 
3020-Character 
Receive Buffer 

-

810 processor board. The characters are pro
cessed from the bottom of the FIFO, and DCl is 
transmitted when 2860 characters remain in the 
3K buffer. 

NOTE 

Early first-generation La upgrade full
sized boards set X-OFF when 256 
addresses remain to be filled and 
X-ON when 256 addresses remain 
full. 

Byte-0256 

Byte-0001 

Byte-3020 

Byte-2990 Tran smit DC3 <x - OFF> .. 
Byte-2989 Set BUSY Signal* 

Byte- 2861 Tran smit DCl <X - ON> 

Byte-2860 Set NOT BUSY Signal* 

Byte-OOOl 
2360090-23 

* Refers to the state of the REVERSE CHANNEL signal in the serial interface and the BUSY signal in the parallel interface. 
(See the ModelBTO Printer Operator Instructions, Table 5-1 and Table 5-2.) 

Figure 0-4. Model 810LQ Printer Receive FIFO Buffer Data Flow 

0.3.4 Control Panel Interface 
Whenever a button is pressed on the operator 
control panel, a switch command is sent by the 
Model 810 processor board to the La upgrade 
board through the interface. The status register 
tells the La upgrade board the difference between 
a character and a command. The command codes 
are decoded by the ZSO on the La upgrade board, 
and appropriate instructions for . execution are 
issued to the 8080 microprocessor on the Model 
810 processor board. Control panel pencil 
switches 1 through 5 are read only when the 
printer goes ONLINE. Pencil switches 6and7 are 
read during interrupt routines, and switch data is 
entered immediately. 

0.3.5 Interprocessor Communication 
All interprocessor communication (8080/Z80) 
takes place through the PIO, a parallel input/out
put (I/O) device designed specifically to interface 
with the Z80 microprocessor. This chip is aug
mented by the "Status to the 8080" and the 
"Status to the ZSO" devices to provide four data 
paths. The PIO is under Z80 microprocessor con
trol and is programmed at initialization to have a 
bidirectional" A" port. Also programmed are the 
interrupt vectors associated with" A" port read/ 
write. The four high bits of the "B" port are pro
grammed to be inputs, and the four low bits of the 
"B" port to be outputs. 
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Two signals are important in understanding data 
transfer through the PIO. ARDY is a flag indicat
ing that the zao microprocessor has written data 
to port "A" and that the 8080 microprocessor 
should read the data. BRDY is a flag indicating 
that "A" port can accept data from 8080. Both 
flags are checked by the 8080 through the "Status 
to the 8080" device. 

The La upgrade board provides the Model 810 
processor board· with status information as fol
lows: 

• The zao microprocessor is ready to send a 
command or data byte to the Model 810 
processor board. 

• The FI FO buffer is full. 

• The printer is a SSC, FLC, FCO, VFC, or 
VCO (this determines the jumper selec~ 
tion on the La upgrade board). 

• The La upgrade board is not ready to 
receive data from the Model 810 proces
sor board. 

The Model 810 processor board provides the La 
upgrade board with status information as follows: 

• The 8080 microprocessor is idle and can 
accept commands from the La upgrade 
board. 

• The 8080 microprocessor is printing from 
right to left and accepting printhead data 
from the La upgrade board. 

• The 8080 microprocessor is printing from 
left to right and accepting printhead data 
from the La upgrade board. 

• The 8080 microprocessor is presenting a 
byte to the La upgrade board. 

• The 8080 microprocessor is presenting a 
"switch command" byte to the La 
upgrade board. 

• The 8080 microprocessor tells the La 
upgrade board that the compressed print 
option is installed. 
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0.4 FIRMWARE 

From the perspective of the Z80 microprocessor 
on the La upgrade board, the rest of the printer 
appears to be an intelligent peripheral that is con
trolled by sending commands and data over the 
eight-bit "A" port and monitoring status on the 
eight-bit "B" port. 

0.4.1 8080 Microprocessor 

0.4.1.1 8080 Commands. The 8080 micro
processor responds to 26 different commands 
from the La upgrade board. This set of com
mands is sufficient to permit the La upgrade 
board to have control over the printer. The com
mands are as follows: 

• Start printing and indicate direction of 
print. 

• Do a line feed. 

• Advance to top of form. 

o Go ONLINE and set baud rate and parity 
with the pencil switches. 

• Go OFFLINE. 

• Accept the next two bits as left-edge 
character position for printing. 

• Accept the next two bits as right-edge 
character position for printing. 

• Accept the next two bits as number of 
steps to advance paper. 

• Accept the next byte as steps-per-line
feed data. 

• Accept the next byte as length-of-form 
data. 

• Accept the next byte as line-number data 
and set vertical tab. 

• Advance to vertical tab. 

• Accept the next byte as line-number data. 
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• Accept the next byte as vertical format 
memory channel address and store. 

• Accept the next byte as vertical format 
memory channel address and load. 

• Set the carriage to 120 positions per inch. 

• Set the carriage to 198 positions per inch. 

• Interrogate pencil switch 6. 

• Clear all vertical tab stops. 

• Sound the audible tone for 500 ms. 

• Sound the audible tone for lOOms. 

• Accept the next two bits as number of 
steps to move the paper in reverse. 

• Set the carriage speed to 15 ips. 

• Set the carriage speed to 7.5 ips. 

• Advance the paper to next line using 28 
steps. 

• Turn on the parity error lamp. 

0.4.1.2 8080 Firmware Modules. This para-

• Setting the form length to the rotary 
switch selection for the FLC and FCO 
printers 

• Recalling the vertical format for VFC and 
VCO printers 

If the checksum fails, the program goes into an 
infinite loop and the rest of the initialization is not 
done. Failure causes all the lamps to light and the 
audible tone to sound for 500 ms. 

The mainline loop functions include: 

• Displaying errors (paper out, carriage jam) 

• Scanning and execution of the operator 
control panel switches 

• Processing commands from the La 
upgrade board such as: 

- Paper motion 

- Carriage motion and speed 

- Print patterns sent from the La 
upgrade board 

• Processing interface signals such as: 

graph summarizes programs for the Model 810 - Serial character input 
processor board after the La upgrade board is 
installed. The Model 810 processor board firm- - 1/0 procedures (FIFO buffer) 
ware is located in U28 on the La upgrade board. 
The 8080 firmware modules consist of power-up - Nonvolatile memory procedures 
initialization and the mainline loop. 

The power-up initialization functions include: 

• Verifying the checksum of. the program 
ROM 

• Zeroing the RAM 

• Clearing all error lines and lamps 

• Initializing the carriage against the LEFT 
stop 

• Setting the form length to 11 inches for 
the BSC printer 

- Watchdog timer (carriage jam) 

0.4.2 Z80 Microprocessor 
The firmware for the zao microprocessor on the 
La upgrade board processes all the data charac
ters and issues the required commands to the 
printer hardware via the 8080 microprocessor on 
the Model 810 processor board. 

0.4.2.1 Z80 Software Oata Structures. The 
major data structures in the zao firmware are: 

• Input software FIFO used to store charac
ters received from the host via the Model 
810 processor board 
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• Font buffer used to store user-defined 
character patterns 

• Character buffer used for storage of char
acters to be printed on one line of text (in
cludes font number, character dot pat
tern, width, and gap) 

• Plot buffer used to store one line of six
bit, X-plot data 

• Dual dot buffers used to store the dot pat
terns to be transmitted to the printhead 
via the Model 810 processor board 

• The command FIFO used to store com
mands to be sent to the Model 810 pro
cessor board 

0.4.2.2 zao Firmware Modules. The Z80 
firmware modules consist of a power-up self-test, 
initialization, and a mainline loop. 

The self-test functions include: 

• Making a full test of RAM 

• Verifying the checksums in the ROM 

• Zeroing the RAM 

If the test passes, the audible tone sounds for 100 
ms. If the test fails, the rest of the initialization is 
not done and the program goes into an infinite 
loop. 

The initialization functions include: 

• Initializing all registers 

0-10 

• Sending a SHORT BELL command (100 
ms) to the Model 810 processor board 
(indicating passage of self-test) 

The mainline loop functions include: 

• Processing commands from the Model 
810 processor board including the control 
panel (switch processing) 

• Processing all characters from the host 
received via the Model 810 processor 
board including: 

- Interrupt procedures 

- Character processing 

• .. Horizontal position procedures 

· .. Adding characters 

· .. Plotting 

· .. Print line procedures 

· .. Character generation 

· .. Printing procedures 

· .. Miscellaneous procedures 

- Hexadecimal translation 

• Generating characters for the self-test 
pattern when this mode is active 

o 
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E.1 INTRODUCTION 

This section provides recommended procedures 
for troubleshooting the Model 810La Printer. The 
technician should be familiar with troubleshooting 
and repair procedures for the standard Model 810 
Printer. The first-generation La upgrade board 
(2360095) and the second-generation La upgrade 
board (2232576) perform the same functions with 
the following exceptions: 

• Firmware for the Model 810 processor 
board with the first-generation La 
upgrade board is on the La upgrade 
board. 

• Firmware for the Model 810 processor 
board with the second-generation La 
upgrade board is on the Model 810 pro
cessor board. The second-generation La 
upgrade board has a carrier socket, XU14, 
which contains a ROM that must be 
swapped with the Model 810 processor 
board ROM in socket XU36. 

• The second-generation La upgrade board 
provides international character sets. The 
specific character set selected is deter
mined by jumpers. 

The physical differences are: 

• The first-generation La upgrade board is 
a full-width board and requires both 
XA3Pl and XA3P2 locations. 

• The second-generation La upgrade board 
isa half-sized board and must be installed 
in the XA3P2 (left half) location. 

Appendix E 

Troubleshooting 

Troubleshooting procedures are to the board level 
only, and repair procedures for the La upgrade 
boards are not provided. For repair of other 
boards, see the Model 810 Printer Maintenance 
Manual. 

E.2 TROUBLESHOOTING PROCEDURES 

Successful troubleshooting of the Model 810La 
printer requires that service personnel differentiate 
between nonhardware and hardware failures. Var
ious sections and appendixes of this manual con
tain the specific information required to 
understand the printer functions, and are listed 
below for reference. 

• Printer font selection in manual mode (see 
Section 2; Table E-l in this appendix) 

• Printer functions (see Section 3) 

• Print quality comparison (see Section 4) 

• Printer variances and precautions (see 
Section 4) 

• Software application errors (see subsec
tions 4.3 and 4.4) 

• Print quality improvement (see Appendix 
B) 

• Printer installation and grounding (see 
Appendixes B and C) 

• Assembly failure diagnostics (see Table 
E-2 in this appendix) 
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E.2.1 Software Debug 
When the printer is in the software debug mode, 
all data including the parity bit is converted to the 
hexadecimal value and then printed. The printout 
allows the user to see the received data and diag
nose problems. Refer to Table 5-1, which gives 
the decimal numbers, ASCII code characters, and 
binary codes in hexadecimal notation with a zero 
parity bit. 

Raise the top cover of the printer and locate the 
TEST IVFC switch and the 8 LPI switch on the 
auxiliary control panel. Refer to Figures 2-9 and 2-
10, which show several versions of this panel to 
illustrate the locations of these switches. 

To manually select a font, activate the TEST /VFC 
switch. Next, activate the 8 LPI switch nine times 
to select the hexadecimal listing. An audible tone 
(beep) sounds each time the 8 LPI switch is acti
vated. The information in Table 2-2 is reproduced 
here as Table E-1 for the user's convenience. 
Table E-1 gives the number of switch actions 
required to select a specific font. The selection 
cycle repeats after the ninth switch operation. 

After the hexadecimal listing is selected, activate 
the NORMAL switch. The selection is retained 
when power goes off in printers having the VCO 
or VFC option. 

Switch Characters 
Actions per 
(No. of Font Selection Inch* 
Beeps) 

1 Standard Model 810 10 
2 Courier 12 
3 Courier 10 
4 Helvetica 12 
5 Helvetica 10 
6 Elite 12 
7 Elite 10 
8 Focus 10 
9 Hexadecimal Listing 

10 (Selection Cycle Repeats) 

* Characters per inch is approximate for proportional spacing. 

E.2.2 Power-Up Self-Tests () 

E.2.2.1 Model 810 Processor Board Power-
Up and Initialization Functions. These func-
tions include: 

• Verifying the checksum of the program 
ROM (U28 on the first-generation LQ 
upgrade board or U36 on the Model 810 
processor board for the second-gener-
ation LQ upgrade) 

• Zeroing the RAM 

• Resetting and initializing mode 

• Resetting and initializing functions 

• Clearing all error lines and lamps 

• Initializing the carriage against the LEFT 
stop 

• Setting the form length to 279.4 mm (11 
in) for the BSC printer 

• Setting the form length to the rotary 
switch selection for the FLC and FCO 
printers 

Software Control 
Spacing Designations 

Fixed ESC #0 ESC V 24 ESC T 
Proportional ESC #5 ESC I 6ESC U 
Proportional ESC #5 ESC I 10 ESC U 

Proportional ESC #6 ESC I 8ESC U 
Proportional ESC #6 ESC I 12 ESC U 
Fixed ESC 97 ESC V 20 ESC T 
Fixed ESC #7 ESC V 24 ESC T 
Fixed ESC #1 ESC V 24 ESC T 

ESC #1 ESC V 24 ESC T 

Table E-1. Front Panel Selection of Fonts o 
E-2 
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• Recalling the vertical format for the VFC 
and VCO printers 

If the checksum fails, the program goes into an 
infinite loop. The rest of the initialization is not 
completed. Failure causes all the lamps to light, 
the audible tone to sound for 500 ms, and the car
riage does not initialize to the left margin. 

E.2.2.2 LQ Upgrade Board Power-Up Self
Test and Initialization. The self-test functions 
include: 

• Making a full test of RAM 

• Verifying the checksums of the ROM 
(U31 through U34 on the first-generation 
LQ upgrade board or U17 and U18 on the 
second-generation LQ upgrade board) 

• Zeroing the RAM 

The initialization functions include: 

• Initializing all registers 

• Sending a SHORT BELL command (100 
ms) to the Model 810 processor board 
(indicating passage of self-test) 

If the test passes, the audible tone sounds for 100 
ms. If the test fails, the rest of the initialization is 
not done, and the program goes into an infinite 
loop. 

E.2.3 Troubleshooting Processor Boards 
To determine whether the Model 810 processor 
board or the LQ upgrade board is the cause of fail
ures that are not related to printing, perf.:>rm the 
following analysis, which permits isolation of the 
fault. 

E.2.3.1 First-Generation LQ Upgrade (Full
Sized) Board. Remove the LQ upgrade board. 
The Model 810LQ Printer then returns to standard 
Model 810 Printer operation as run by firmware on 
the Model 810 processor board. The power-up 
self-test must run if the Model 810 processor 
board has not failed. The barberpole test or data 
from a host produces overprinted lines because of 
the smaller step of the LQ paper-advance stepping 

motor. A single line feed entered as a line termina
tor followed by eleven additional line feeds can 
cause the printer to produce standard Model 810 
Printer copy. This is not always true, however, 
because the stepping motor algorithm on the 
Model 810 processor board differs from the LQ 
upgrade board algorithm. Paper motion, however, 
must be observed for this analysis to isolate 
defects to the LQ upgrade board . 

E.2.3.2 Second-Generation LQ Upgrade 
(Half-Sized) Board. Remove the LQ upgrade 
board and replace it with a known-good LQ 
upgrade board, and then check printer operation. 

Remove the Model 810 processor board and 
replace it with a known-good Model 81 0 processor 
board, and then check printer operation. 

NOTE 

VCO and VFC printers require that all 
vertical format information, including 
the font, be reprogrammed. This can 
be done either manually or with soft
ware. 

Another method is to remove both the Model 810 
processor board and the LQ upgrade board. If a 
ROM is located in socket XU14 on the LQ upgrade 
board, swap it with the ROM in socket XU36 on 
the Model 810 processor board. 

CAUTION 

Repeated handling of memory 
devices creates a risk of static 
damage and bent pins. 

Install the Model 810 processor and check oper
ation of the printer. The Model 810LQ,Printer then 

, returns to standard Model 810 Printer with the 
exception of the paper-advance motor. The bar
berpole test or data from a host produces over
printed lines because of the smaller step of the LQ 
paper-advance stepping motor. A single line feed 
entered as a line terminator followed by eleven 
additional line feeds can cause the printer to pro
duce standard Model 810 Printer copy. This is not 
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always true, however, because the stepping 
motor algorithm for the Model 810 Printer differs 
from the LQ upgrade algorithm. Paper motion, 
however, must be observed for this analysis to 
isolate defects to the LQ upgrade board. 

E.2.3.3 Second-Generation LQ Upgrade 
Board ROM/EPROM Location Truth Table. 
Table E-2 is a guide to help distinguish the 
placement of the STANDARD ROM/EPROM 
and the LETTER-QUALITY ROM/EPROM by the 
operation of the printer with the second-gener
ation half-board. In each case, both the Model 
810 processor board and LQ upgrade board are 
installed. 

E.2.4 Failure Analysis Chart 
Table E-3 gives an analysis of malfunctioning 
printer components. Numbers in the table indicate 
the order of failure probability. Use the left column 
to identify the failure within one of the categories. 
Read across to the numbers and up from each 

number to find the area of probable failure. 
Corrective actions are listed in the right-hand 
column. 

NOTE 

VCO and VFC printers require that all 
vertical format information, including 
the font, be reprogrammed. This can 
be done either manually or with soft
ware. 

For the printer to operate properly, it is 
necessary to load the nonvolatile 
memory with font and line feed data. 
The nonvolatile memory must be load
ed if the Model 810 processor board, 
CMOS RAM, or battery is replaced. 
See subsection B.5, Installation 
Checkout, for a procedure to load the 
nonvolatile memory. 

Table E-2. ROM/EPROM Location Truth Table 

Location of ROM or EPROM 

XU36 XU14 Results 

Letter Quality Standard Fully functional 
letter-quality printer* 

Letter Quality No ROM/EPROM Fully functional 
letter-quality printer* 

Standard Letter Quality Printer prints; however, 
lines overlap 

* If the ROMs or EPROMs are installed correctly and the line spacing is still incorrect, initialize the nonvolatile memory. Perform step 5 of 

pclragraph B.5, Appendix B. 
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FAILURE 
CATEGORY 

1. Fails to align carriage: 
Power on, LED ON 
Power on, LED OFF 

2. Fails to print 
lerror light .not on). 

a. Self-test mode 
( 1) Carriage moves normally. 

(2) Carriage does not move. 

b. Print quality and mode 
(1) Prints too light. 
(2) Misses dots. 
(3) Misses characters. 

Table E-3 

2 3 

3 4 5 

2 3 

4 

3 

Failure Ana YSIS Chart 

3 4 

2 

3 

1 4 

2 

1 

1 2 

1 2 

Recycle power switch several times. 

Remove all circuit boards except power 
supply board to check for shorted + 5V 
or -12V. 

User·defined font not loaded. 
Cycle power or enter ESC Z Isee par. 
7.2.201. 

Check fuse Fl on motherboard. 
75-Vac power supply. 

1 Replace worn ribbon. 

If printer maintains column position on 
printed characters, check pencil 
switches. 

c. Fails to print (self-test OK) or 4 5 3 1 2 See Section 3 of the Mode/BID Printer 

O .. ______ m __ o_v_e_c_a_rr_ia_g_e_t_h_rO_u_9_h __ O_N_L_I_N_E_. __ i-~--t_~~--i-_+~~i-_+--~------+_~~~i-_+--t_~_+--t_0-p-e-r-a-~-)g--/I-)S-t-"_lc_t_w_n_s_._C_h_e_c_k._c_a_b_le_S __ 
f 

and software compatibility. 

o 

3. Carriage: 
a. Drifts left or right. 
b. Slams left or right. 

4. Blows line fuse but motherboard 
fuses are OK. 

5. Blows fuse F2 on motherboard 
(3ASB) 30-Vdc power supply. 

6. Blows fuse F5 on motherboard 
(1.5A) 28-Vac power supply. 

7. Blows fuse F3 on motherboard (1 A) 
20-Vac power supply. 

8. Blows fuse F4 on motherboard (lA) 
20-Vac power supply. 

9. Blows fuse F1 on motherboard 
75-Vac power supply. 

10. Fan stops. 

11. Ribbon drive is inoperative. 

2 3 1 

2 1 4 3 

2 

1 2 3 4 

3 4 

2 

2 

2 1 

3 4 

NOTE: Numbers indicate the order of failure probability. 

2 

3 

2 

Check capstan, wire rope, and 
carriage. Check closely for damage 
after a slam. 

Check for proper fuse size and line 
voltage setting. Remove all cards and 
internal ac·power cable from 
motherboard and recheck 

Disconnect motors and remove circuit 
boards. then recheck. Test filter 
capacitor C1 on motherboard. 

Disconnect fan ribbon drive and 
recheck. 

Check for frozen fan motor. 

Note that processor· controlled ribbon 
runs during printing only. 

2360090-61 
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FAILURE 
CATEGORY 

12. Power does not come up (panel 
indicator does not light). 

13. Carriage moves and stops, error 
light blinks. 

14. No response to manual panel in-
puts, but power indicator is ON. 

15. Vertical format programs are not 
retained on power-down. 

16. Paper does not advance on line 
feed or partial advance results in 
overprinting. 

17. Form feeds intermittently or 
randomly. 

18. Vertical character registration is 
out of tolerance. 

19. Paper feeds out of tractors. 

20. A" lights stay on and the be" 
sounds continuously on power-up. 

21. Overprints lines, La functions do 
not work. 

22. Prints incorrect dot patterns for 
standard fonts. 

23. Prints incorrect dot patterns for 
user-defined fonts. 
Standard fonts OK. 

24. During a long printout, characters 
print OK initially but become 
garbled. 

25. Prints unexplainable garbage. 

Table E-3. Failure Analysis Chart (Concluded) 

3 4 5 1 2 

243 

2 

1 2 

2 1 

1 

3 2 1 

2 3 1 4· 

2 3 1 

3 2 1 

1 2 

3 1 2 

NOTE: Numbers indicate the order of failure probability. 

E-6 

Recycle power several times to check 
for inadvertent crowbar operation. 
Measure +12V and -5V on power 
supply board; defective + 12V inhibits 
-5V supply. 

Check penetration adjustment. 
Check for obstruction of carriage 
movement. 

Check cable connections. 

Check battery and CMOS RAM (U25). 

Vertical motion index set to zero. 
Cycle power or enter ESC Z (see par. 
7.2.23). 

Check gearmesh. Change paper drive 
plastic gear if worn. 

o 

o 
Adjust lateral tractor tension (right 
tractor). Check paper box alignment : 
with chute. 

Indicates power-up test failure. Recycle 
power. Replace La upgrade board. 

TEST' is not grounded on motherboard 
by installation of La upgrade board. 

Run La barberpole print test. 

Run La barberpole print test and 
inspect user-defined font area. 

Ensure the host system is monitoring 
busy. This symptom indicates buffer 
overflow. 

Check baud rate (pencil switches!. 

o 

.. 
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Appendix F 
Assembly Drawings, Logic Diagrams, 

and Lists of Materials 

This appendix contains assembly drawings, logic 
diagrams, and lists of materials for the upgrade of 
the Model 810 Printer to the Model 810LQ Printer. 

TI Drawing No. Title 

2360097 Diagram, Logic, 
Letter-Quality Printer 

2360095 Letter-Quality Assembly 

2232577 Schematic, 
Letter-Quality, 2nd Gen 

2232575 Letter-Quality Assembly, 
2nd Gen 

LMs Page No. 

F-2 

-0001, -5001 F-7 

F-11 

-0001, -5001, 
-5501 F-16 
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Z BD c.pu AND ROM 

1.A15 ZAI5 } 
7. A 14 Z A 14 SH2 to-B) 
7.A 13 2AI3 
2A 12 ZAlc 
ZAII 2AII 

2AIO ZA 10 
7.AD9 

If ~~O 2AII ! f--39 
lAic c 1-38 

ZA I" 3 f-f.j- ZA 08 
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ZAO? ZA 0, 

EH 5 Ie-B. 0- S) 
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NOTES: UNLESS OTHERWISE SPeCIFIED: 

ill POSITIOAI JUMP£h>S {ITE:M 301 Plrh> 774B1... r 
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FROM CONOUCTOR SIDE 01=' BOARD 

..... ~~. . ~ .. -. - "' .. 9ft 9 a = ?'i 
G. CAUTION: THIS A55EMeLY AND COMPONENTS 
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El-ECTROSTATIC DISCHARGE. PER.5ONA.L 
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C.ORNER or PC BOARD IN APPROXIMATE LOCATION AS PROTECTIVE P/ICKAGING ARE. REQUIRED 
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.... -----------lIST OF MATERIALS ------------. 

F-8 

01llR/84 

rAPT NUM8FR REV 
23600<»')-0001 N 

DFsc~tPTION ••••••••••••••••••••••••••••• 
PWR A~SY, 810 LQ 'FULL-SIZE. 

0002 

OOOJ 

OOOH 

0012 

0012A 

OOD 

oonA 

0016 

OOlbA 

0017 

OOl1A 

00118 

OOl1e 

1}0111) 

OOtH 

0017r 

0018 

0018A 

0020 

0020A 

0021 

002lA 

0022 

0022A 

oon 

0023A 

0024 

0024A 

0026 

QUANTITY. COMPONENT.. OESCRIPTI0N ••••••••••••••••••••••••••••• UM 

RH 2360091-0001 OIAGRAM,LOGIC,lETTe~ QUALITY ~INrER-810 EA 

00008.000 0996680-0001 lC,TMS4116-15/ZAll17,16K DYNAMIC RAM EA 
001295-TMS4116-15 
Ul,U2,U3,U4.U5,U6,U7.U8 
001295-TMS4116-15 

00001.000 2210971-0001 IC,PARALLEl lID CONTROLLER EA 
SEE Tt- DRAWING 
U29 
SEE TI- ImAWING 

00001.000 2210101-0001 IC, MICROPROCESSOR, CPU fA 
O')6708-l80A-CPU-PS 
U30 
056108-Z80A-CPU-PS 

00003.000 0912924-0018 CAP FIX TANT SOLID 6.8 MFO 10 1 15 VOLT fA 
QPl -M19003/1-2304 
CI8,(54,C61 
QPL -M3900]/I-2304 

00041.000 0')30953-0001 CAP,FIX,CERAMIC .01 MF 50V 80-201 fA 
CRl - UI03 
Cl,C2,C3,C4,C5.C6,Cl.C8,C9 
CRl - CKI03 
(10,Cll,CI2,CI3,CI4,CI5,CI6 
CRl - CKI0] 
CI7,C20,C23,C24,C25,(26,C27 
CRl - CKlD3 
C28,C29,C30,C1I,C32,C33.C39 
CRL - CKID3 
C4~.C4I,C42,C43.t44,C45.C46 

CRL - CKIO] 
C47,C57,C59,C60 
CRl - CKI03 

00001.000 0410529-0102 CAP FIX CERAMIC .001 MF 10. 1 KY EJ> 
CRI. - 00-102 
(58 
CRL - 00-102 

00001.000 0912929-0367 CAP FIX CERAMIC 22.0 PF 10 1 200 V 
OPL -M39014/01-1367 
C52 
QPL -M39014/01-1367 

00001.000 0912926-0024 CAP FIX MICA 5DOV 75.0 PF 5 • 
OPl -CM04E75vJOO 
C53 
QPl -CM04f150JOD 

00001.000 0236091-0022 XST 2N]906 
004713-2N3906 
01 
004113-2N3906 

00001.000 Oq1293~0006 DIODE,1N751A 5.1 V 5. SIL VOLT REG 
OPl - IN751A 
CRI 
OPL - IN751A 

00001.000 0538031-0003 CRYSTAL UNIT QUARTZ 8.00 MHZ .005. 
5955-2000-000 
Xl 
5955-2000-000 

00001.000 0972946-0055 RES FIX 390 OHM 5 •• 25 W CARBON FILM 
ROH - R-25 
Rl 
ROH - R~25 

00001.000 0912946-0054 RES FIX 360 OHM 5 ~ .25 N CARBON FILM 
ROH - R-25 

/ 

EA 

o 

• 

o 
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.------··--------------lIST OF MATERIALS .-----------... 
01/18/84 

PAin '4lJMBER ~EV 
2360095-0001 N 

DE seRI PTION. ' •••••••••• ' ••••• ~-. til • • ' •••••••• 

pwe ASSY, 810 LO(FULl-SHE) 

ITEM. 

0026A 

0027 

D027A 

0026 

0026A 

0029 

0029A 

0030 

0031 

0032 

0032A 

00321\ 

0033 

0033A 

0034 

0034A 

0035 

0036 

0038 

0039 

0040 

0040A 

0041 

0041A 

0042 

0042A 

0043 

0043A 

0044 

0044A 

0045 

QUANTITY. COMPONENT.. oeScRIPTION ••••••••••••••••••••••••••••• UM 

R16 
ROH - R-25 

0000l~000 0972946-0089 RES FiX 10K OHM 5~ .25 W CARBON fILM 
1658- -000 
R17 
1658- -000 

00002.000 0912946-0051 RES FIX 270 OHM 5 ~ .25 W CARBON FILM 
ROO - R-25 
R18,R19 
ROH -R-25 

EA 

00002.000 0772696-0010 HEADER,3 PI" .300LG SGL ROW,STRIP OF 3 EA 
-0002364 

El-3,E4-6 
-0002364 

00002.000 0972487-0001 JUMPER PLUG,CONNECTOR BLACK EA 
5935-0900-000 

00001.000 0413217-0001 EJfCTOR,PC8,NON-LOCKING,WHITE EA 
SCA -S-200fNATURAt) 

00008.000 2210168-0012 SOCJI:er,DIP,16-PINS.LOW PROFILE eA 
see T -I DRAWING 
XUl,XU2,XU3,XU4,XU5,XU6,XU7 
SEE T -I D.RAWING 
XU8 
seE T -I DRAWl NG 

00005.000 2210188-0016 SOCKET ,DI P, 24-PIN,LOW PROfILE EA 
seE T -I DRAWING 
XU28,XU31,XU32,XU33,XU34 
see T -I DRAWING 

00002.000 2210188-0018 SOCKET ,.DIP, 40-PINS,LOW PROFILE E.A 
seET -I DRAWING 
XU29.XU30 
see T -I DRAWING 

00001.000 0413211.;.0005 EJECTOR,PCB,NON-LOCKING,YELLOW EA 
SCA -S-200(YELlOWJ 

00001.000 2363830-0002 LABEL,SYMBOLIZATION (51MM X 13MM) El 
1225- -000 

00001.000 2211540-0001 FOAM,.35X.50X.05,POlY,ADHESIVE BACKED EA 
SEe TI- DRAWING 

00001.000 2360095-5001 AUTO-INSERTED PARTS LIST FOR -0001 EA 
.1225-5095-016 

00001.000 2230485-0005 EPROM, 810 LQ. 8080 EA 
1225-1485-001 
U28 
1225-1485-001 

00001.000 2230486-0031 EPROM, 810LO, lSO. lIU3lJ EA 
1225-0000-000 
u:n 
ll25-0000-000 

00001.000 2230486-0012 EPROM, 810LO, lSO, 2 fU32) 
1225-0000-000 
U32 
1225-0000-000 

00001.000 2230486-0033 EPROM, 8l0l0. l80, '3 fU33) 
1225-0000-000 
U33 
1225-0000-000 

00001.000 2230486-0014 EPROM, 810la, ZBO, 4 (U341 
1225-0000-000 
U34 
1225-0000-UOO 

00001.000 0996089-0004 IC,SN14LS244N LINE DRIVER 
-SN74lS244N 

EA 

fA 

EA 



LIST OF MATERIALS 
01/1n/84 0 rAPT 'lUMBER RfV OFSCRtPTtON ••••••••••••••••••••••••••••• 
2J60O'J'5-0001 N PW8 ASSV. 810 LO IFlA.l-SIlEI 

ITEM. QUANTITY. COMPONENT •• DESCRIPTION ••••••••••••••••••••••••••••• UM 

004'iA U12 
-SNl41.S244N 

0046 00001.000 0<J72900-11 3<J NETWORK SN7ItlSl1CJN EA 
TI -SN1ItlS139N 

0046A Ul1 
TI -SN1ItlSlJ9N 

0041 00002.000 Oq<»613f,-0001 IC.SN14LS251N.OATA SELECTORS/MUlTIPLEXER EA • 
TI -SN14LS257N 

0047A U14.UI5 
TI -SN1US257N 

0048 00002.000 008 '5<136-0065 EVELET.ROllED FlANGE •• 089 0.0. X .312 LG EA 

0048A .USEO WITH ITEMS 31 , 15 

01/1n/84 

rAPT NUMRER REV DESCRIPTION ••••••••••••••••••••••••••••• 
736009'5- 5001 N AUTO-INSERTED PARTS LIST FOR -OOOi 

IT EM. QUANTlTV. COMPONENT •• OESCRIPTION ••••••••••••••••••••••••••••• UM 

0001 00001.000 23600<J8-0001 PCS, LETTER QUALITY PRINTER EA 
1225-0000-000 

0004 00003.000 OCJ96089-0004 IC,SN14LS244N LINE DRIVER EA 
-SN7ltl S244N 

0004,\ U'1.Ull.U13 
-SN74LS244N 

noot; 00004.000 0972900-1139 NETWORK SN14LSlJ9N fA ('r~ 
TI -SN74LSl19N \,,-~ 

0005A mo. Ul8 ,U20,U2l 
TJ -SN7ItlSn9N 

0001 00001.000 0912CJOO-1114 NETWORK SN14LS114N EA 

OOOTA U16 

0008 00001.000 0912'100-1138 NETWORK SN14LSlJ8N fA 
TI -SN14LS138N 

OOOSA U19 
T1 -SN71tlS138N 

Oooq 00001.000 021 '1402-1414 NETWORK SN74S14N EA 

0009A U26 

0010 00001.000 0912900-1432 NETWORK SN14LS32N EA 
Tt -SN14LS32N 

ONOA U21 
TI -SN14LS32N 

0014 00001.000 0912900-1404 NETWORK SN14LS04N fA 

0014A U38 

001'5 00002.000 0'112900-7414 NETWORK SN14LS14N EA 

0015A U39.U40 

, 

o 
F-10 
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NOTES: UNLESS OTHERWISE SPECIAEO: 
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eo Oi= AU- eo Pl.N Ice 
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~ 11-e wee ~ ~Q.6...'T\VE \...OGC 

~. ETCH/FEEDTUR0IJ6U HOLES PSI· P54 ARE FOR 
FUTURE USE OAJl Y 

[]£I ~UM8ER5 ~EFER TO PIIJOUTS OF THE 47'4 EPROM. 
(NUMBERS) REFER TO PINlJUT' OF THe 25M EPROM. 

(.) REFeR T() PINtJUT5 THAT TIIG 4-7&.4 J.ACK5 
WHEN COMPARED ro TIlE 25&>4. 
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NOTES: UNLESS OTHERWISE SPECIRED: 

6 5 

[§] PINS I,2Ji'~ iCB OF XUI7! XUIS ARE' 
NOT USED WHEN ,,4 PIN DeVICES 

4 3 

OJ RQM/EPROM (ITEM 7J IN XU/4 OF TJ.lIS ASSEMBLY 
IS TO BE EXCHANGED WITJ.I THE ROM/EPROM 
(lTE"M 5) IN XlJ3" ON PROCESSOR ASSEMBL Y 
99~Z44. THE STANDARD 810 ROM/EPROM SHOULD 
BE PlACED INTD XUI4 OF THIS ASSEMBLY 

A~E: USED FOR U/H UI7 (lTEII'I Oo(}B'=~). 

[IJ POSITIDAl JUMPERS (ITEM I" PER TABLE I AND 
PRINTER TYPE 

m REMOVE THE ReSISTOR JUMPERS (ITEM 39) P€R 
TABLE Jr AND DESIRED CHARRCTER SET 

@] LOCATE LABEL APPROXIMATn Y A5 SHOWN 
(oa NOT CtJVER GOLD TABS) 

[IJ C/J~ U/~ AND lJI2 ARE FOR FllTURE llSE 

~ ALTERNATE METHOD FOR ITEM 18: 
MARK ASSEMBLY SITE!DAT£a:JO£ IN LOCATION 
SHOWN PER ITEM 45 

III ALTERNATE METHOD FOR ITEM 18: 
MARK APPROPRIATE DASH NUMBeR AND R£V/~/ON 
LETTER 

5 

1I!e::::::=::J~U12 

CtJNV£R510N 
CHART 

~. rlpS!~ 
04 e::::::::J II I!:::::=::JUI1 It=::::=:l Q1 Co L::::J \Ie; 

5 
MM IN 

0.25 .010 
0.5 .02 

12.7 .50 

PRINTER JUMPER 
TYPE ONE (J) 

esc E2-E3 
VFC/HC E2'E3 
YeO/FeD EI- £2 

TABLE I ill 

I all, lUl1 0 11124 

~ f J" c:::::J~ 
1 I 1 .IU23 

U2 c:::::J I C:=" '" IO~= III 
UI~~,,~it J1l ~~ 

I 

JUMPER 
TWO C2J 
E5-Eb 
E4-E5 
E4-E5 

01. u::o+ -<::::} 

----, 

C"ARACTER SET R4 R3 

DOMESTIC x x 
UNITED KINGDOM x 0 

II GERMANY 0 0 
SPAIN X X 

SWEDEN/FINLAND 0 x 
OENMARK/NlIRWAY X 0 
SWISS 0 0 
FRENO! WORD x x 
PROCESSING 
FRE'-ICH CA~ADIA~ 0 x 
X'£XIST5 
O·OMIT 

TABLE 1I ill 

I 

I 

Li 
U12.7 MAX COMPOWENT 

HEIGHT 

0iV 

R2 RI 
x x 
x X 
x x 
0 x 
0 X 
0 x 
0 x 
x 0 

x x 

S~Q.U£NCE TAPE FOR -5001 
AUTO INSERTED PARTS LIST FOR -0001 
LETTER QUALlTY,2k1D GEklERATlDtJ -BID 

OEseR I PTIO~ 

COLOR BLACK 23WO~1 8733 '*' _-=::1- 22325,5 C 
NEXTASSV USEDON ~ --r:::.::::r I CLASSIFICATION APPLICATION S 

875 4 320 3 LM 

o C) o 
.... ... .. • 

o 

c 

B 

A 
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.-----------lIST OF MATERIALS -----------. 
01/18/84 

PART NUMBER REV 
l232575-0001 D 

DESC~IPTION ••••••••••••••••••••••••••••• 
LETTER QUALITY,2ND GENERATION - 810 

lTep4. 
0001 

0004 

0005 

0005A 

0006 

0006A 

0007 

0007A 

oooa 

0008A 

0009 

0009A 

0010 

0010A 

0011 

0011A 

0012 

0012A 

0013 

0013A 

0014 

0014A 

0015 

0015A 

0016 

0017 

0018 

0019 

OOl'JA 

0020 

0020A 

0021 

QUANTITY. COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 
00001.000 2232575-5001 AUTO INSERTED PARTS LIST FOR -OOOt EA 

1225-5575-010 
REF 2232571-0001 DIAGRAM, 2ND GEN-810 LO IHALF SIZEt, EA 

00001.000 2210972-0001 IC, PARAllEL 110 CONTROLLER EA 
SeE TI- DRAWING 
U15 
seE TI- DRAWING 

00001.000 2210301-0001 IC, MICROPROCESSOR, CPU EA 
056108-180A-CPU-PS 
U16 
056708-Z80A-CPU-PS 

00001.000 2230485-0005 EPROM, 810 La, 8080 EA 
1225-1485-001 
U14 
1225-1U5-001 

00001.000 2232603-0001 Ie, 8192 x 8 BIT ROMl, CUSTOM EA 
SEe TI- DRAWING 
U17 
see TI- DRAWING 

00001.000 2232603-0002 Ie, 8192 x 8 BIT ROMl, CUSTOM EA 
seE TI- DRAWING 
U18 
SEE TI- DRA"ING 

00001.000 0800257-0001 TRANSISTOR, MPS 3640, PNP,SWITCHING EA 
00,.113-MPS3640 
Ql 
004713-MPS3640 

00000.000 0972955-0001 XSTR 2N2369A,NPN,HIGH SPEED S",TO-18 EA 
MOT - 2N236,9A 
*ALTERNATE TO ITEM 46 
MOT -'2N2369A 

00002.000 2211700-0011 CAP. 6.8UF. 16VOLT, ALUM, ELECT EA 
SEE TI- DRAWING 
Cl,C20 
see TI- DRAWING 

00001.000 2210188-0016 SOCKET,DIP,24-PIN,LOW PROFILE EA 
seE T -I DRAWING 
XU14 
SEe T -I DRAWING 

00001.000 2210057-0003 HEADeR, STRAIGHT PIN. 6 POS. EA 
001791--87215-2 
El,E2,E3,E4,E5,e6 
001791--87215-2 

00001.000 2210835-0013 CRYSTAL.e.oo MHZ,PARALLEL RESONANT EA 
see TI- DRAWING 
Yl 
seE TI- DRAWING 

00002.000 0972481-0001 JUMPER PlUG,CONNECTOR BLACK EA 
5935-090D-000 

00001.000 0413277-0001 EJECTOR. PCB,NON-LOCK ING,WHITE EA 
SCA -S-200 I NATURAL t 

00001.000 2363830-0001 LABEL, SYMBOLIZATION 138MM X 13MMt EA 
1225- -000 

00000.000 22115~0-000l FOAM, .35X.50X.05,POLY, ADHESIVE BACKED EA 
SEe TI- .ORAWING 
*USED WITH ITEM 20 
SEe TI- DRAWl NG 

00000.000 0538031-0003 CRYSTAL·UNIT QUARTZ 8.00 MHZ .005~ EA 
5955-200D-000 
*ALTERNATE TO ITEM 15 
5955-2000-000 

00001.000 2232581-0001 LABEL, ROM/EPROM, 810 to EA 

F-17 
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P------------LlST OF MATERIALS ----------...... 
01/1 MAlt 

PART ~UM~ER REV 
2232~5-5001 0 

OESCRIPT10N.· •••••••••••••••••••••••••••• 
AUTO INSERTED PARTS LIST ~OR -0001 

ITEM. 

0030 

0030A 

0031 

0031A 

0032 

0032A 

0033 

0033A 

0034 

0034A 

0035 

0035A 

0036 

0036A 

0031 

0031A 

0038 

0038A 

003<) 

0039A 

0040 

0040A 

0041 

0041A 

0041A 

0042 

OUANTITV. COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UM 

00001.000 0~121R1-0003 NETWORK SN1ItLS 361N 

U13 

00001.000 0996508-0001 IC,74lS393N DUAL BINARV COUNTER 
001295-74LS393N 
U25 
001295-74lS393N 

00001.000 0219402-7474 NETWORK SN74S74N 

U23 

00002.000 2220517-0002 IC,16KX4BIT RAM,330NSEC READ CYCLE TIME 
SEe 11- DRAWING 
U9,U11 
SEE TI- DRAWING 

EA 

EA 

EA 

00002.000 0912946-0025 RES ~IX 22.0 OHM 5 ~ .25 W.CARBON FILM EA 
ROH - R-25 
RI0,R11 
ROO - R-25 

00001.000 0912946-0043 RES FIX 120 OHM 5 t .25 W CAR80N FILM EA 
ROO - R-25 
Rl3 
ROH - R-25 

00001.000 0972946-0050 RES FIX 240 DHM 5 ~ .25 W CARBON FILM EA 
ROH - R-2:; 

. R15 
ROH - R-25 

00002.000 0912946-0051 RES FIX 270 OHM 5 ~ .25 W CARBON FILM EA 
ROH - R-25 
R7,R8 
ROH - R-25 

00002.000 0912946-0051 RES FIX 470 OHM 5 ~ .25 W CARBON FILM fA 
ROH - R-25 
R12,R14 
ROH - R-25 

00004.000 0912946-0065 RES FIX 1.OK OHM 5~ .25 W CAR80N FILM EA 
ROH - R-25 
Rl,R2,In.R4 
ROH - R-25 

00001.000 0912946-0089 RES FIX 10K DHM 5~ .25 W CAR80N FILM EA 
1658- -000 
R9 
1658- -000 

00014.000 0912763-0021 CAP.,FIXED,AXIAL LEAO •• 041 UF.+80~,-ZO~ EA 
1632-0000-000 
C2,C3,C4.C5.C6.C7.C8.C9,ClO 
1632-0000-000 
C15,CI6,Cl1.CI8,CI9 
1632-0000-000 

00001.000 0912151-0013 CAP.,FIXED,AXIAL LEAD,lOOO PF.lO~,50V EA 

o~----------------------------~ 
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.... -----------LlST OF MATERIALS ----------......, 

F-20 

01/18/84 

PART ~UM8fR REV DESCRIPTION ••••••••••••••••••••••••••••• 
223257<;-5501 0 SEQUENCE TAPE FOR -5001 

ITEM. 

0042A 

0043 

0043A 

0044 

O()44A 

QUANTITY. COMPONENT.. DESCRIPTION ••••••••••••••••••••••••••••• UN 

C14 

00001.000 0972757-0041 CAP,FIX,CERAMIC, 33 PF, 50 V, IO~ 
007115-SEE TI DWG 
e13,e21,e22 
007115-SEE TI DWG 

00001.000 0972946-0003 RES FIX 2.7 OHM 5 ~ .25 w.eARBON fILM 
ROH - R-25 
R6 
ROH - R-25 

EA 

EA 

o 

t 

o 

J 
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G.1 POWER REQUIREMENTS 

ACVoltage: 

Frequency: 

Power Consumption: 

Power Fuse: 

G.2 PHYSICAL DIMENS.IONS 

Width: 

Depth: 

Heigt.1t: 

Weight: 

G.3 ACOUSTICS 

Noise Level: 

G.4 ENVIRONMENT 

Operating Temperature: 

Storage Temperature: 

Operating Humidity: 

Storage Humidity: 

Appendix G 

Specifications 

100, 120,220,or240Vac( -10%to + 15%) 

47 to 63 Hz 

200 W maximum 

100 Vac to 120 Vac requires a 5-A, 250-V fuse 

654 mm (27.75 in} 

508 mm (20 in) 

203.2 mm (8.0 in) 

25 kg (55 Ib) 

70 dB (A-weighted) maximum at 1 meter 

+5°C( +41°F)to + 40°C(+ 104°F)* 

-30 DC (-27DF) to +70DC (+158DF) 

5% to 90% (no condensation) 

5% to 95% (no condensation) 

* up to 2121 m (7000 ft) mean sea level (MSL). Derate linearly to 25°C( + 77°F) at 3030 m (10 000 ft) MSL. 
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G.5 PRINTER 

0 
G.5.1 General 

Method: Wire matrix impact 

Pattern: 9 x 7 (9 wide, 7 high) dot matrix 

Characters Per Line: 132 maximum 

Paper Drive: 2 pinfeed tractors (4 pins each) 4 

Paper Feed: Rear or bottom 

J 
Paper Width: 76.2 (3 in) to 377.8 mm (14.875 in) 

Paper Type: Continuous feed, fanfold, or multipart (original copies) 
0.53-mm (0.021-in) thickness maximum 

Ribbon: 36.58 m (40 yd), auto reversing 

Line Feed Time: 60.8 ms 

Paper Slew Rate: 2.78 ips 

Adjustments: Forms width, thickness, and alignment 

Fault Detection: Paper-out, carriage jam .~ 
'0 

Printhead Slew Rate: 800.1 mm (31.5 in) per second 

Expanded Print: 10 cpi, 5 cpi, 3.33 cpi, 2.5 cpi 

Justification: Left, right and left, right, centering 

Underline: Underline available in all character sets 

Debug Mode: Hexadecimal printout of data, barberpole test, power-up 
diagnostics 

G.5.2 Spacing and Tabulation 

Intercharacter: o to 13.4417 mm (0.5292 in) 
in 0.1067-mm (O.0042-in) increments 
measured from left edge of character cell .,-, 

Interline: o to 11 .2014 mm (0.4410 in) 
in 0.0889-mm (O.0035-in) increments 
measured from top of line t 

Tabs: Horizontal and vertical 

0 
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o G.6 DRAFT MODE 

Speed: 

Print Pattern: 

ASCII Character Sets: 

I 

Character Spacing: 

Line Spacing: 

o G.7 NEAR-LETTER-QUALITY MODE -

Speed: 

Print Pattern: 

ASCII Character Sets: 

Character Spacing: 

G.8 ENHANCED PRINT 

Overprint: 

Enhanced Density: 

( 
G.9 GRAPHICS MODE 

Dot Resolution: 

o Dot Format: 

150 or 200 cps bidirectional 
(see charactlj!r sets) 

9 x 7 (9 wide, 7 high) dot matrix 

Standard Model 810 (150 cps),.96 characters 
Focus (150 cps), 96 characters 
Fast Focus (200 cps), 96 characters 
Bar Code (150 cpsf, 64 characters 
Character Graphics ( 150 cps), 64 characters 
User-Defined (150 cps), 95 characters ". 

10 cpi 
Standard Model 810 
Focus 
Bar Code 
Character Graphics 
User-Defined 

13.3cpi 
Fast Focus 

6 and 8 Ipi 

Four-pass bidirectional @ 20 cps throughput 

23 x 28 (23 wide, 28 high) dot matrix 

Courier, 96 characters 
Helvetica, 96 characters 
Elite, 96 characters 

10 or 12 cpi or proportional spacing 

Overprints all dots in each character 

Prints half-dot positions at half speed 

120 x 72 dpi, 72 x" 72 dpi 

Seven horizontal dot rows printed simultaneously from 
buffer 
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G.10 COMMUNICATIONS 

Interface: 

Type Transmission: 

Code: 

Speed: 

Modes: 

Parity: 

Receive FIFO Buffer: 

Line Control: 

G.11 OPTIONS 

Printer: 

Character Set: 

Control: 

Interface: 

Accessories: 

EIA RS-232-C 

Asynchronous 

USASCII 

110, 150, 300, 1200, 2400, 4800,·9600 baud 

Full duplex 

Odd, even, or ignore 

Approximately 3200 characters 

Printer READY IBUSY and X - ON, X - OFF 

Compressed print - 16.5 characters per 25.4 mm (16.5 
cpi), 218 cpl maximum 

Seven International ASCII character sets* 

Vertical forms control, selectable form lengths 

Parallel character buffer 

Serial 20-mA current loop (TTY)t 
Serial RS 422 

Tear bar (100 columns wide) 
Floor-mount stand 
Paper-catch trays 
(stand mounted or machine mounted) 

* Second-generation LQ upgrade board provides eight international character sets. 
t Can be used with a second-generation LQ upgrade board, Model 810 Printer Field Installation Kit 

IT! Part No. 2360091-0002) 

G-4 

o 

o 



o 

o 

o 

Index 

A 
Adjustments ................................................................................. 1-2, 4-1, B-1 through B-13, G-2 
ASCII Code characters .................................... 3-2, 3-3, 3-4, 5-1, 5-2, 5-5, 5-14, 6-1, 6-5, 7-1, 7-2, 8-14, 
. E-1, G-3, G-4 

ASCII numbers ............................................................................................. 5-1,5-5,7-1,7-3,7-4 
Aspect ratio ....................................................................................................................... 8-17 
Audible tone (beep. bell) ............................................... 2-3, 2-4. 3-3, 5-2, 6-1, B-12, 0-9, D-lO, E-2 
Austrian Characters ...................................................................................................... 5-10, B-3 
Auxiliary control panels ................................................................. , ................ 2-3,2-4, 2-5, 6-3, E-1 

B 
Backspace command (BS) ...................................................................................... 5-2.6-1,6-2.8-1 
Bar codes ............................................ 1-1, 3-2, 3-3, 3-4, 4-2, 5-2, 5-5 through 5-8, 5-13 through 5-15, 

7-2, 7-8, 8-1, 8-3, A-1, A-4, A-5, B-13, B-14, G-3 
Barberpole test ................................................................................. 3-3,4-3, B-13, B-14, E-3, G-2 
Baskets, paper ..................................................................................................... B-2, B-11, C-3 
Beep(see Audible tone) 
Bell command (BEL) ....................................................................................................... 5-2, 6-1 
Binary code ................................................................................. 3-2, 5-1, 5-16, 6-4, A-l, A-2, E-1 
Block: 

Characters .............................. 1~1, 3-2, 3-3, 3-4,5-2,5-5 through 5-8, 5-13, 5-15, 7-2, 8-1, 8-3, 8-14, 
8-15,8-16, A-1, A-3, B-13, B-14 

Diagram, LO printer ................................. : ....... · .......................... ; ....................................... 0-1 
Bottom feed ..................................................................................................................... B-13 
Brackets .............................................................................................................. B-1, B-2, B-11 
BS(see Backspace command) 
Basic (BSC) printer ............................ : ................................................. 2-3, B-3, B-4; 0-8, 0-9, E-2 
Buffers (see 

Character buffer, 
Dot buffer. 
FIFO buffer, 
Plot buffer) 

Busy (see READY/BUSY} 

C 
Canadian French Characters ............................................................................................ 5-9, B-3 
Card cage ....................................................................... '" ..................... B-6, B-l0, 0-1, 0-2, 0-3 
Care and cleaning ............................................................................................................... B-13 
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Carriage: 
Jam ............................. , ...................................................................... 2-5, 3-6, B-13, 0-9, G-2 
Motor ................................................................................................................ 3-1, 0-1, 0-2 
Return command (CR) .......................................................................................... 5-2, 5-20, 6-3 
(see also Escape sequence commands: ESC CR) 

Centering text .......................................................................................................... 3-3, 7-8, G-2 
Channel, vertical format ............................................................................................ 5-3, 7-3, 0-9 
Characters: 

Buffer .............................................. 2-5,3-2,3-4,3-6,5-2, 5-13, 5-17, 5-20, 6-1, 6-5, 7-1, 0-7, G-4 
·Cell ............................................................................................ 3-2, 5-6 through 5-12, 7-9, G-2 
Sets(s~e'also Fonts) ...................................... 1-1, 4-2,4-3,5-1,5-2,5-5 through 5-15, 6-3, 7-1, 8-3, 

B-13, G-2, G-3, G-4 
International sets ............ ; ............................................................. 1-1, 5-6 through 5-12, B-1, B-3 
Per inch (cpi) ......................................................... 2-1,2-2,2-3, 5-5, 7-3, 7-8, 7-9, E-2, G-2, G-3, G-4 
Per line (cpl) ......................................................................................................... 3-3, 3-4, G-4 
Per second (cps) ................................................................................................... 4-1, 5-5, G-3 

Checksum ........................ : .......... , .. : .................................................................... 0-9, 0-10, E-2 
Cleaning .......................................................................................................................... .8-13 
Clearing: 

Buffers: 
Character ........................... : ............................................................................... 2-5, 6-1, 6-4 
FIFO (data, line, receive). .......................... : ................................................. 2-1,2-5,3-6,5-2,6-4 
Plot .................................................................................................. 2-5, 5-16, 6-4, 6-5, 7-10 

Error condition ..................................................................................................... 2-5, 0-9( E-2 
Paper-out error ................................................................................................................. 2-5 
Tabs: 

Horizontal .........................•............................................................................... 2-1 , 5~3, 7-2 
Vertical ..................................... .':., .................................................................... 2-'-, 5-3, 7-2 

Code (see 
ASCII Code characters, 
Binary code, 
Configuration codes, 

. Control codes, 
Hexadecimal (hex) code 

Coding . ." ............................................................................................................................ 5-1 
Column ........................ : ..................... ; ......... 3-2,' 5-13,5-14,5-17,6-2,6-4, 7-5,7-10, B-13, E-3, G-4 
Commands (see 

Control characters, 
Escape sequence commands) 

Compressed print .................................. 2-3,3-1 through 3-4,5-3,5-4, 5-5,5-16,6-1, 7-3, 7-4, 7-8, 7~9, 
8-2,8-5,8-7,8-9,8-11,8-13,8-16,8-17,0-9, G-4 

Computer time-out (see also Host) .........................•............................................ : .............. 3-6, 4-2 
Configuration 

Codes ........................................................................................................•. 2~3, 2-4, B-3, B-4 
Label ............................................................................................................... B-3, B-4, B-11 

Connect time ..................................................................................•............................... :' .... 3-3 
Control: 

Characters: 
BEL (see Bell command) 
BS (see Backspace command) 
·CR (see Carriage Return command) 
OC1 (see Oevice Control 1 ) 
OC2 (see Oevice Control 2) 
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DC3 (see Device Control 3) 
DC4 (see Device Control 4) 
DEL (see Delete command) 
ESC (see Escape sequence commands) 
FF (see Form Feed command) 
FS (see File Separator) 
GS (see Group Separator) 
HT (see Horizontal Tab command) 
LF (see Line Feed command) 
NUL (see Null command) 
SI (see Shift In command) 
SO (see Shift Out command) 
VT (see Vertical Tab command) 

Codes ................................................. 3-2, 3-6, 5-2, 5-16, 5-20, 6-1 through 6-5, 7-1, 7-9, 7-10, 8-1 
Panels ................................................................. 2-1, 2-3, 2-4, 2-5, 6-3, D-2, D-3, D-9, D-l0, E-2 

Courier font ................................................................ 1-1,2-1,2-2, 2-3, 5-5 through 5-8, 7-2, 8-1, 8-3, 
8-9, 8-10, E-2, G-3 

Cpi (see Characters per inch) 
Cpl (see Characters per line) 
Cps (see Characters per second) 
CR (see Carriage Return command) 

D 
Danish/Norwegian Characters ........................................................................................ 5-11,' B-3 
Data processing ..................................................................... 1-1,2-1, 2-3, 3-4, 3-5, 4-1, 4-2, 7-8, 8-2, 

DCl (see Device Control 1 ) 
DC2 (see Device Control 2) 
DC3 (see Device Control 3) 
DC4 (see Device Control 4) 

8-4 through 8-8, B-1, D-l 

DCO (processor option) ................................................................................................... 6-3,6-4 
Debug mode ........................................................................................................... 3-2, E-l, G-2 
Decimal numbers .............................................................................. 3-2, 5-1, 6-1, 7-1, A-l, A-2, E-·l 
Delete command (DEL) ....................................................................................... 5-2,5-16,6-4,6-5 
Denmark/Norway Characters .................................... ~ .................................................... 5-11, B-3 
Descenders ............................................................................................ ',' ........................... 3-5 
Device Control: 

1 (DC1) .......................................................................................... 3-4, 3-6,5-2,6-3,8-1, D-7 
2 (DC2) .................................................................................................... ,,5-2,5-20,6-3,8-1 
3 (DC3) .................................................................................... ,3-4, 3-6, 5-2, 6-3, 6-4, 8-1, D-7 
4 (DC4) ........................................................................................................ 5-2, 6-4, 6-5, 8-1 

Diagnostics ................................................................................................. 3-2, 3-3, E-l, E-2, G-2 
Diagram: 

Block, LQ printer. ........................ : .................................................... : ............................... D-l 
Logic, LQ upgrade board (first-generation, full-sized board) ..................................................... D-4 

(second-generation, half-sized board) ................................................ D-5 
Disabling: 

Compressed print ........................................................................................................ 5-3, 7-3 
Model 810 processor board memory ......................................................................... D-l, 0-2, D-3 
Overprinting ......................................................................... ' ...................................... 5-4, 7-8 
Proportional spacing ..................................................................................................... 5-4, 7-9 
Squaring ................................................................................................................... 5-4, 7-8 
Underlining ............................................................................................................... 5-4, 7-10 
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X-plot .......................................................................................................... 5-4,6-5,7-9,7-10 0 
Dot: 

Buffer ..................................................................................................... 3-2,3-4,3-6,7-8,7-10 
Density ........................................................................................................ 5-16, 7-4, 7-8, 7-9 
Line width setting .............................................................................................................. 7-9 
Matrix ....... _ ........................................................................... 1-1,3-1,3-2,3-3,4-1,8-17, G-2, G-3 
Patterns ........................................... 3-5, 4-2, 5-13, 5-16, 5-19, 7-6, 7-7,8-14, A-1, A-3, A-4, 0-2, 0-10 
Positions ............................................................................................................ 3-4,3-5,5-16 

Dots: 
Per inch (dpi) ...................................................... 3-1 through 3-4, 5-16, 7-4, 7-5, 7-8, 7-9, 8-17, G-3 • 
Per millimeter (dpmm). ....................................................................... 3-1 through 3-4, 7-5, 7-8, 7-9 

Double-width letter ............................................................................................................... 7-4 
Drivers, printhead .. : ....................................................................... 3-2, 3-6, 4-2, 5-16, 6-5, 0-2, 0-3 1 

E 
EIA: 

Interface option ................................................................................................................ B-3 
RS-232-C .................................................................................................................. C-1, G-4 

Ejectors, printed wiring board ........................................................................................... B-6, B-7 
Electronics cover .......................................................................................................... ,B-6, B-7 
Electrostatic discharge suppression ................................................................................... ,B-1, B-2 
Elite font ..................................................................... 1-1,2-1,2-2,2-3,5-5 through 5-8,5-17,7-2, 

8-1, 8-3, 8-13, 8-14, E-2, G-3 
Electromagnetic interference (EM I) .......................................................................................... C-3 
Enabling: 

Compressed print ............................................... : ......................................................... 5-3,7-3 
Overprinting ................................................................................................................ 5-4, 7-8 
Proportional spacing ............................................................................................... 5-4, 7-7, 7-9 
Squaring ............................................................... : .............................................. 5-4,7-8,7-9 
Underlining ............................................................................................................... 5-4,7-10 
X-plot ....................................................................................... 5-4, 5-16 through 5-19, 6-5, 7-9 

Encoder ....................................................................................................................... 3-1, 0-1 
Engineering drawings ........................................................................................... F-1 through F-10 
Enhanced print: 

Density, dot ................................................................. 3-3, 5-3, 5-6, 7-4, 7-5, 8-3, 8-4, 8-6, 8-8, G-3 
Overprint, automatic .................................................................. 3-3,5-4,7-8,8-3,8-4,8-6,8-8, G-3 

Error 
Indicator ........................................................................................................ 2-1,2-5, D-9, E-3 
Parity .............................................................................................................. 5-19, 7-5, 7-10 

Escape sequence commands: 
ESC LF (line feed of steps) ............................................................................... 5-3, 5-20, 7-1, 8-3 
ESC CR (plot line carriage return) ......................... ~ ........................... 3-4, 3-5, 5~3, 5-6, 5-20, 7-1.1 8-3 
ESC # (select font) ....................................................................... 5-3, 5-5, 5-13, 7-1, 7-2, 8-1, 8-3 
ESC 1 (set vertical tabs) ........................................................................................... 5-3, 7-2,8-3 
ESC 2 (set form length). ........................................................................................... 5-3, 7-2, 8-3 
ESC 3 (set horizontal tabs). ....................................................................................... 5-3, 7-2, 8-3 
ESC 4 (6-lpi printing) ............................................................................................... 5-3, 7-3, 8-3 
ESC 5 (8-lpi printing) ................................................................................................ 5-3, 7-3, 8-3 
ESC 6 (noncompressed print) .................................................................................... 5-3, 7-3, 8-3 
ESC 7 (compressed print) ..................................................... 3-3, 5-3, 7-3, 8-2, 8-3, 8-5, 8-7, 8-9, 8-11 
ESC 8 (format store) ............................................................................................... 5-3, 7-3, 8-3 
ESC 9 (format recall) ............................................................................................... 5-3, 7-3, 8-3 
ESC: (line width in characters) .................................................................................. 5-3, 7-3, 8-3 

Index-4 

o 

o 



o ESC; (maximum line width). ..................................................................................... 5-3, 7-4, 8-3 
ESC = (parameter store) .................................................................................... 3-3,5-3, 7-4, 8-3 
ESC @ (parameter recall) ................................................................................... 3-3,5-3, 7-4, 8-3 
ESC A (printspeed, 15.0 ips) ..................................................................................... 5-3, 7-4, 8-3 
ESC B (printspeed, 7.5 ips) ................................................................ 3-3, 5-3, 7-4, 8-3, 8-4, 8-6, 8-8 
ESC E (expanded print) ...................................................................... 3-3, 5-3, 7-4, 8-2 through 8-8 
ESC F (load user-defined font) ............................................ 3-3, 5-3, 7-1, 7-2, 7-4 through 7-7,8-1,8-3 
ESC I Ontercharacter gap) ................................................................................... 5-3,7-5,7-7,8-3 
ESC J (justification) ............................................................................... 3-3,5-4, 7-5, 7-7, 7-8, 8-3 
ESC L (line spacing in steps) ..................................................................................... 5-4, 7-8, 8-3 
ESC M (left print margin) ......................................................................................... 5-4, 7-8, 8-3 
ESC N (disable overprint) ......................................................................................... 5-4, 7-8, 8-3 , ESC 0 (enable overprint) ............................................................. 3-3,4-2,5-4, 7-8, 8-3, 8-4, 8-6, 8-8 
ESC R (disable squaring) .......................................................................................... 5-4, 7-8, 8-3 
ESC S (enable squaring) ...................................................... 3-3, 5-4, 5-16, 5-19, 7-8, 7-9, 8-3, 8-17 
ESC T (disable proportional spacing) ........................................................................... 5-4, 7-9, 8-3 
ESC U (enable proportional spacing) ............................................................... 3-4, 5-4, 7-7, 7-9, 8-3 
ESC V (fixed character spacing) ..................................................................... 5-4, 5-5,7-7, 7-9, 8-3 
ESC W (line width in dots) .................................................................................. 5-4, 7-7, 7-9, 8-3 
ESC X (six-bit, X-plot mode) ........................................................ :3-3, 5-4, 5-16, 6-5, 7-9, 7-10, 8-3 
ESC Y (left plot margin) .......................................................................................... 5-4, 7-10, 8-3 
ESC Z (select standard conditions) ............................................................................ 5-4, 7-10, 8-3 
ESC _ (enable underline mode) ......................................................................... 3-3,5-4, 7-10, 8-3 
ESC A (disable underline mode) ................................................................................ 5-4, 7-10, 8-3 

Expanded print ....................................................... .4-1, 6-1,8-2, 8-4 through 8-9, 8-11, 8-13,8-17, G-2 
Expansion factor, horizontal ................................. 3-3, 5-3, 5-4, 5-16, 7-4, 7-5, 7-9, 8-2, 8-4 through 8-9, 

o 8-11,8-13,8-17 
F 
Failure analysis .......................................................... , ........................................ E-3 through E-6 
Fast Focus font ........................................................... 1-1,5-5 through 5-8, 7-2, 8-1,8-3,8-7,8-8, G-3 
Fast printing ....................................................................................................................... 5-5 
FCO (forms length control, compressed print) 

printer ......................................................................... 2-1, 2-3, 3-1, 3-3, B-2, B-3, 0-8, 0-9, E-2 
Field Installation (upgrade) Kit.. .............................................................. 1-1, 3-1, 4-1, B-1, B-2, B-11 
FF (see Form Feed command) 
FIFO buffer ................................................................ 2-1, 2-5, 3-3, 3-4, 3-6, 4-2, 5-2, 6-4,0-2, 0-3, 

0-8, 0-9, G-4 
Finnish (Swedish/Finnish) Characters ............................................................................... 5-11, B-3 
File separator (FS) ....................................................... 5-2, 5-4, 5-16 through 5-19, 6-5, 7-9, 7-10, 8-1 
Firmware printing fonts ..................................... ' .......................... : ........................ 3-2, 5-5, 5-6, 8-1 
Fixed: 

Pitch ......................................................................................................................... 3-3,5-5 
Space ..................................................................................................................... 7-9, 7-15 

FLC (forms length control) printer .................................................... 2-1, 2-3, B-2, B-3, 0-8, 0-9, E-2 
Focus font ................................................................ 1-1,2-1,2-2,2-3,5-5,5-7,5-8,7-2,8-1,8-3,8-5, 

8-6, E-2, G-3 
Fonts ............................... 2-1 through 2-4, 3-1 through 3-5, 4-1, 4-2, 4-3, 5-2 through 5-12, 5-14, 5-17, 

6-3, 7-1, 7-2, 7-4 through 7-10,8-1 thrQugh 8-14, B-13, B-14, 0-10, E-1, E-2 
Form Feed command (FF) ........................................................................... .2-5, 5-2, 5-20, 6-3, 0-8 
Form length ................................................................................. 2-1, 7-2, 7-3, 0-8, 0-9, E-2, G-4 
Format, vertical recall and storage .................................................................. 5-3, 7-3, 0-8, 0-9, E-2 

o Four-pass fonts ....................................................................................................... 3-2, 6-3, G-3 
France Word Processing Characters ................... ; ............................................................. 5-10, B-3 
French Canadian Characters (see Canadian French Characters) 
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Front panel ....................................................................................... 1-1,2-1,2-3,2-4,3-1, E-l, E-2 

G 
Gap (see Intercharacter gap and Interline gap) 
Germany (Austrian) Characters ....................................................................................... 5-10, 8-3 
Graphics: 

Character ................................................................................... 3-2, 5-6 through 5-15, 0-1, G-3 
X-Plot ............................................................................................. 3-3, 5-16 through 5-19, G-3 

Ground configuration .............................................................................................. C-l, C-2, C-3 
Group Separator (GS) .................................................. 5-2, 5-4, 5-16 through 5-19, 6-5, 7-9, 7-10, 8-1 

H 
Halftone ........................................................................................................................... 5-16 
Hard copy .......................................................................................................................... 3-2 
Helvetica font ......................................................... l-l, 2-1, 2-2, 2-3, 5-5 through 5-12, 7-2, 8-1, 8-3, 

8-11,8-12, E-2, G-3 
Hexadecimal (hex) code .............................. 2-3, 3-2, 5-1,5-2, 5-5, 5-7 through 5-18, 6-1, 7-1, 7-2, 8-15, 

A-l through A-4, 0-10, E-l, E-2 
Horizontal motion index (HMO ........................................................................................... 5-5,7-9 
Horizontal: 

Expansion (see Expansion factor) 
Tab: 

Command (HT) ..................................................................... 5-2, 5-13, 5-14, 5-20, 6-1, 6-2,,8-1 
Set/Clear ................................................................................................... 2-1,5-3, 7-2, 7-4 

Host (computer). ................................................................... 3-3, 4-2, C-3, 0-2, 0-3, 0-9, 0-10, E-3 

Initial conditions, power-up .......................................................... , ........................................... 2-1 
Installing Field Installation Kit ............................................................ 4-1, 8-1 through 8-11, C-3, 0-2 
Intercharacter gap ............................................... 5-4, 6-1, 6-2, 7-5, 7-7, 7-8, 7-9, 8-3, 8-10, 8-12, 8-14 
Interface ............................................................. 1-1, 3-3, 3-9, A-4, C-3, 0-2 through 0-10, G-4, G-5 
Interline gap .............................................................................................. 3-2,3-4,5-6,5-13,7-1 
ISC (isolated signal chassis ground) processor option ................................................................... C~3 

J 
Jumpers: 

Language ...................................................................................................................... 8-3, 
Printer ................................................................................................................... B-2, 0-8 

Justification .. .-................................................................ 3~3, 5-4, 5-16, 7-4, 7-5, 7-7 through 7-10, G-2 

L 
Lamps ........................................................................................................................ 0-9, E-2 
Latin American Characters ............................................................................................. 5-10, 8-3 
L8 (processor option ..................................................................................................... 8-4, 8-5 
L8E (interface option ............................................................................................... 4-2, 8-4, 8-5 
L8P (interface option) .............................................................................................. 4-2, 8-4, 8-5 
L8T (interface option) ............................................................................................. .4-2, 8-4, 8-5 
Left: 

Margin ............................................ 2-1, 3-6, 5-4, 5-16,6-1,6-2,,6-4,7-2 through 7-5, 7-7,8-12, E-2 
Plot margin ................................................................................................. 5-4,5-16,7-4,7-10 

o 

Print margin ................................................................................................. 5-4, 7-4, 7-8, 7-10 0 
Lever,printhead adjustment ......................................................................................... 8-11, 8-12 ' 
Line Feed command 
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o (LFl ...... , ............................ :: ................................. 3-4,3-5,4-1,4-2,5-2,5-3,5-13, 5-20, 6-1, 6-2 
(see also Escape sequence command: ESC LF) ................................................. 6-4, 7-1, 7-4, 7-5, 8~ 1 

Line: 
Buffer board ............................................................................................................. 4-4, B-5 
Counter ...........•............................................... , ......................................................... : .... 2-1 
FIFO buffer ....... , ....................................... 1 .. 2-1, 2-5, 3-3, 3-4, 3-6,4-2,5-2,6-4, 0-2, 0-3, 0-7; G-4 
Length ....................................... , ..................................................................................... 7-4 
Terminator ...................................................... 3-2, 3-4, 3-6, 5-6, 5~ 16, 5-20, 6-2, 6-3, 6-5, 7-1, 7"2, , 7-7, 7-8, 7-10, E-3 
Width .......................................................................... 3-3,3-6,5-3,5-4,6-4,7-3, 7-4, 7-7, 7-8, 7-9 

Lines per inch (lpi) ....................................................... 2-1,2-4,3-4,3-5, 5-3, 7-1, 7-3, 7-4, 7-8, E-l, G-3 
Loading user-defined font ............................................................................ 3-3.5-3, 7-4 through 7-7 

f Logic diagram, LQ upgrade board (first-generation, full-sized board) ............................................. 0-4 
. (second-generation, half-sized board) ........................................ 0-5 

Lpi (see Lines per inch) 
LOP (letter-quality printer) ............................................................................................. B-3, B-13 

M 
Manual font selection -..................................................................................... 2-1 , 2-3. 2-4. E-l, E-2 
Memory: 

Channel. vertical format .................. : ...................................................................... 5-3, 7-3, 0-9 
Cycle ............................................................................................................................. 0-3 
LQ upgrade board ...................................................................................................... 3-1, '0-3 
Model 810 processor ............................................................................................ 0-3, 0-9, E-3 
Parameter storage ..................................................................................................... : ....... 7-4 
User~defined font ................................................................................................... 6-3, 7~4, 7-5 

o Working .................................................................................................................... 3-6, 6-3 
Multiple-pass font ................................................................................................................. 3-4 

N 
NOE (processor option) ................................................................................................... 6-4. B-3 
Null command (NUL) ............................................................................................ 5-2.5-3,6-4.7-2 

o 
Offline ...................................................................................................... 2-5. 4-1, 6-3, 6·A, 0-8 
Online ................................................................................................ 2-5, 4-1, 6-3, 6-4, 0-3, 0-8 
Options ............................................................................................................ 2-1 , 4-2, B-3, G-4 
Overlapping print .............................................................................. : ........................ 3-1, 7-5. 7-9 
Overprinting: 

Enhanced print ............................................. 3-3, 4-2, 5-4, 5-13, 5-14, 5-16, 5-17. 7-4, 7-8, 7-9, 7-10, 
8-4, 8-6, 8-8, 8-9, 8-11, 8-13 

Lines ...................................................................................................................... 5-20, E-3 

P 
Paper motion ................................................................... 3-2, 3-4. 4-2, 7-1, 7-8, 0-1, 0-8. 0-9, E-3 
Paper-advance stepping motor............................................... 3-1, 3~4, B-1. B-2. B-l0, 0-1, 0-2, E-3 
Paper-out .............................................................................................................. 2-1, 2-5, G~2 
Parameter recall and storage ....................................................................................... 3-3, 5-3, 7-4 

I Parity .................................................................................................... 2-5, 5-19, 7-5. 7-10, 0-9 
Pencil switches ................................................................................................ 4-2, 6-3, 0-3, 0-8 
Pixels ........................................ '" ..............................................•..................................... 3-1 
Plot: 

o Buffer ................................................................. 2-5,3-2,3-4, 3-6,5-2, 5-3. 5-13, 5-16, 5-17. 5-20, 
6-5, 7-1, 7-10, 0-10 

Index-7 



l~)o 

',:.I JI Data ......................................................................... 3-2, 3-3, 5-16,5-17,5-20,6-5,7-9,7-10, 0-2 ~ . 
Line ........................................................................ 5-3, 5-4, 5-13,5-14,5-16,5-20,6-5,7-1,7-10 
Mode .......................................................... 3-2, 4-2, 5-2, 5-16, 5-17, 5-19, 5-20, 6-5, 7-1, 7-9, 7-10 

Print: 
Mode .......................................................... 3-2, 3-3,3-4,4-1,5-2 through 5-6,5-13,5-16,6-1,7-1 
Quality ..................................................................................... 1-1, 3-1,4-1,4-2,4-4, 8-1, 8-12 
Speed ........................................................................... 3-1, 3-2, 4-4, 5-3, 5-5, 5-13, 7-4, 7-5, 7-9 

Printed wiring boards, location of ............................................................................................. 8-7 
Printhead: • 

Installation, removal, and adjustment.. .................................................... 8-1, 8-2, 8-11, 8-12, 8-13 
Wires .............................................................................................................. , ... 3-1, 3-2, 3-4 

Product service code ............................................................................................... 4-1, 8-1, 8-13 
PROGram switch ........................................................................................................... 2-1,2-4 
Proportional spacing ......................................................... 2-1, 3-3,5-4,5-17,6-2,7-5,7-7,7-9,7-10, 

8-3,8-10,8-12,8-14, G-3 

R 
READY 18USY (X - ON, X - OFF) .................................................. 3-2, 3-4, 3-6, 5-2, 6-3, 6-4, 8-1, 0-7 
Recall (see Parameter recall and storage) 
Reg istration ...................................................................................................................... 8-13 
Repair .................................................................................................................... 1-1, 8-7, E-l 
Request to send (RTS) ..................................................................................................... 3-6,4-1 
RESET switch ...................................................................................................................... 2-5 
Resolution, dot ..................................................................... 1-1,3-1 through 3-4, 7-9, 7-10, 0-1, G-3 
Ribbon .......................................................................................... 4-1, 8-12, 8-13, 0-1, 0-2, G-2 
Right margin ........................................................................................................ 5-16, 7-8, 7-10 
RTS (see Request to send) 

S 
Saving: 

Data ........................................................................................................................ .2-5, 6-5 
Parameters ................................................................................................................. 5-3, 7-4 

Self-test .............................................................................................. 8-12, 8-13,0-9,0-10, E-2 
Serial interface ................................................................................................... 1-1, 3-2, 3-6, D-2 
Shaft encoder ................................................................ ,' ...................................................... 3-1 
Shift In command (SI) .......................................................................................... 4-2, 5-2, 6-3, 8-1 
Shift Out command (SO) ................................................................................ .4-2,5-2,6-3, 7-5, 8-1 
Single-pass fonts ..................................................................................................... 3-6, 5-4, 7-10 
Site preparation ................................................................................................ 1-1, C-l, C-2, C-3 
Six-bit, X-plot mode .......................................... 1-1, 3-2, 3-3, 3-4, 3-6, 5-4, 5-16 through 5-19, 6-1, 6-5, 

7-1,7-9,7-10,8-1,8-3,8-17, 0-10 
Smudging ......................................................................................................................... 8-12 
Software: 

Debug ...................................................................................................................... 3-2, E-2 
Font (see User-defined font) 

Spanish Characters ...................................................................................................... 5-10, 8-3 
Specifications, Model 810LQ Printer ....................................................................... G-1 through G-4 
Squaring mode (72 x 72 dpi) ................................................... " ............ 3-2, 5-4, 5-16, 5-17, 7-8, 7-9 
Standard conditions ........................ , ............................................................................. 5-4, 7-10 
Steps (verticle paper motion) ....................................... 3-1, 3-4, 3-5, 5-3, 5-14, 5-20, 7-1, 0-1, 0-9, E-3 
Storage (see Parameter recall and storage) 
Swedish Characters ...................................................................................................... 5-11, 8-3 
Swiss Characters ......................................................................................................... 5-12, 8-3 
Switch ................................................. 2-1, 2-4, 2-5, 4-1, 4-2, 6-3, 7-3, 8-1,8-12,8-13,0-3, E-l, E-2 
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T 
Tab setting 

Horizontal .................................................................................................................. 5-3,7-2 
Vertical ..................................................................................................................... 5-3, 7-2 

Terminator, line ........................................................... 3-2,3-4,3-6, 5-6, 5-16, 5-20,6-2 through 6-5, 
7-1, 7-7, 7-8, 7-10, E-3 

Test pattern, barberpole ................................................................................... 3-3,4-3, 8-13, 8-14 
Theory of operation .......................................................................................... .0-1 through 0-10 
Throughput ................................................................................................................. 3-6, G-3 
Time-out, computer ............................................ , ....................................... ··················· 3-6, 4-2 
Troubleshooting ......................................................................................... 8-11, E-1 through E-5 
TTY (interface option) .............................................................................................. 4-2, 8-5, 8-6 

U 
Underlining ...................................................................................................... 3-3,3-5,5-4, 7-10 
United Kingdom Characters ............................................................................................. 5-9, 8-3 
United States Characters ................................................................................................ 5-9, 8-3 
Universal printhead ................................................................................................... 1-1,8-1,8-2 
UPC bar code ................................................................................................................ 5-9, A-5 
Upgrade kit ....................................................................................................... 1-1, 3-1, 8-1, 8-2 
User-defined: 

Characters ................................................................................................................. 7-5, 7-7 
Font ......................................... 3-2, 3-3,5-2,5-3,5-5,6-3,7-1,7-2,7-4 through 7-7,0-1, 0-10, G-3 

V 
VCO(vertical format control, 

compressed print) printer ............ 2-1, 2-3, 2-4, 3-1, 3-3, 5-3, 7-3, 8-3, 8-4, 8-12, 0-8, 0-9, E-1, E-2, E-3 
Vertical: 

Motion index (VMIl ............................................. 3-4, 4-2, 5-3, 5-13, 5-16,6-3,6-4, 7-1, 7-3,'7-8, 8-3 
Paper motion ................................................. ; ........................................................... 7-1,0-1 
Position (VP) .............................................................................................................. 3-4, 3-5 
Resolution ........................................................................................................... 3-1, 3-3, 0-1 
Tab: 

Command (VT) .......................................................................................... 5-2, 5-20, 6-2, 6-3 
Set/Clear ............................................................................................ 5-3, 7-2, 7-3, 0-8, 0-9 

VFC (vertical format control) printer. ............ 2-1, 2-3, 2-4, 5-3, 7-3, 8-3, 8-4, 8-12, 0-8, 0-9, E-1, E-2, E-3 
VMI (see Vertical motion index) 
VP (see Vertical position) 

W 
Waviness, printout ............................................................................................................... 4-1 
Wear, printhead .......................... : ............................................................................... .4-2,5-13 
Word processing ......... ; .............................. ~ ................................ 1-1 , 2-1, 2-3, 3-1, 3-5, 4-1, 4-2, 6-3, 

7-4,7-7, 7-9, 8-9 through 8-14, 0-1 

x 
X - ON, X - OFF (see REAOY 18USY) 
X-plot mode (see Six-bit, X-plot mode) 

Y 
Yellow dot .................................................................................................................. 8-2, 8-6 
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USER'S RESPONSE SHEET 

Manual Title: Model 810LO Printer (Enhanced M_o_de_I_8_10_I_U_s_er_'s_M_an_u_a_1 ___________ _ 

TI Part No. 2360090-9701 

Manual Date: Rev. B April 1984 Date of This Letter: _______ _ 

User's Name: Telephone: ___________ _ 

Company: _______________ Office/Department: _______ _ 

Street Address: ________________ . __________ 0 ___ _ 

City/State/Zip Code: _____ . _______ 0 ________________ _ 

Please list any discrepancy found in this manual by page, paragraph, figure, or table number in the following 
space. If there are any other suggestions that you wish to make, feel free to include them. Thank you. 

Location in Manual Comment / Suggestion 

NO POSTAGE NECESSARY IF MAILED IN U.S.A. 
FOLD ON TWO LINES (LOCATED ON REVERSE SIDE). STAPLE AND MAIL 

THIS FORM IS NOT INTENDED TO BE USED AS AN ORDER BLANK. 
REFER TO INSIDE FRONT COVER FOR ADDRESS 
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Sales and Service Offices of Texas Instruments are located 
throughout the United States and in major countries overseas. 
Contact the Digital Systems Division, Texas ._ 
Instruments. Incorporated, P.O. Box 1444, Houston, .J 
Texas 77001, or call (713) 895-3000 for the location 
of the office nearest to you. 

Texas Instruments reserves the right to change its product and 
service offermgs at any time without notice. 
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