


































































































































































































































































































































































































































































































































































































































































































































































A Page Processing 

Unlike conventional impact printers, your QMS laser printer 
processes an entire page of text and/or graphics before 
feeding a sheet of paper through the machine and printing 
the accumulated image. During LaserJet emulation, the 
following conditions will cause the current page to be fed 
from the current paper source, printed and ejected into the 
output tray: 

1. You send the printer a form feed command; 

2. The current print position advances off the end of the 
page; 

3. You send the printer a Reset Printer command; 

4. You send the printer an Orientation, Page Length, Page 
Source command. 

5. [F0u manually eject the current page by pressing the 
FORM FEED I key; or 

6. The complexity of the current page causes your printer's 
memory capacity to be exceeded. 

Conditions (3) and (4) do not print pages on which nothing 
has been printed and no vertical moves have occurred. 

A.I Memory Utilization 

Your printer divides memory into a 180K-byte download 
area for storing macros and downloaded fonts, and a 256K­
byte page description memory for buffering page images 
(text and graphics). 

The printer can hold up to 64 fonts (including resident 
fonts) depending on the space available in memory. The 
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available number of bytes are shown on the status sum­
mary sheet. Each macro counts as one font. 

NOTE: The LaserJet Plus printer has 395K-bytes of mem­
ory available for downloading fonts and buffering page 
images. It also limits the number fonts used per page to 
sixteen. 

B Printer Control Language 

The HP LaserJet printer command set is based on Hewlett­
Packard's Printer Control Language (PCL) , common to a 
wide variety of printers manufactured by HP and others. 
In LaserJet emulation mode, your QMS printer meets the 
requirements of Level IV PCL (Page furmatting) printers, 
which provide the highest performance available under the 
language. The LaserJet command set is in fact a superset 
of Level IV PCL, because of non-PCL features such as 
portrait/landscape orientation, multiple copy control and 
paper source control. 

PCL includes commands of two types: 

• Control characters, which are single-character com­
mands with ASCII values of 32 or less. Examples 
include the Shift In (SI) and Shift Out (SO) com­
mands used to switch between primary and secondary 
fonts, respectively. 1 

• Escape sequences, which are multiple-character com­
mands beginning with an <ESC> character (ASCII 
27). Most LaserJet commands fall into this category. 

A control character sent in the middle of an escape se­
quence causes the latter to be discarded, and the con­
trol character is executed. Similarly, an <ESC> character 
causes a partial escape sequence to be discarded, and a 
new sequence is started. 

IThe space character (ASCII 32) is treated as a control character, so it 
does not have to be included in each font's character set. 
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The following conventions are used when describing printer 
commands: 

1. The values given for ASCII codes are in decimal 
notation. For example, the "line feed" character is 
ASCII to. A complete ASCII table is provided in 
Appendix B. 

2. Numeric values (parameters) needed by printer com­
mands are designated nl, nz, etc. You substitute the 
value you want for each of the parameters shown. 
For example, the command <ESC>&ln1P sets the page 
length, and you would send <ESC>&166P to set the 
page length to 66 lines. 

3. Non-printing ASCII codes, used in some printer com­
mands, are shown in angular brackets. For example, 
<ESC> represents the ASCII "escape" code (27), 

4. Text parameters which you must provide are also 
printed in angular brackets. For example, <filename> 
means "enter the name of the file you want to use". 

Brackets must never be typed around the values you 
provide. They simply indicate that some sort of sub­
stitution or decision is required on your part. 

The remainder of this manual describes the commands in 
detail. Examples are provided in the text and a summary 
of all commands begins on the next page. 
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B.l Supported PCL Commands 

Page Layout Commands 
<ESC>&ln10 
<ESC>&ln1P 
<ESC>&ln1E 
<ESC>&ln1F 
<ESC>&lnlL 
<ESC>&an1L 
<ESC>&an1M 
<ESC>9 

Print Spacing Commands 

Page Orientation 
Page Length 
Top Margin 
Text Length 
Perforation Skip Mode 
Left Margin 
Right Margin 
Clear Side Margins 

<ESC>&ln1D Set LineslInch 
<ESC>&ln1C Set VMI 
<ESC>&kn1M Set HMI 

Print Position Commands 
<SP> Space 
<BS> Backspace 
<CR> Carriage Return 
<LF> Line Feed 
<FF> Form Feed 
<ESC>&anlR Vertical Position (lines) 
<ESC>&anl V Vertical Position (decipoints) 
<ESC>*pnl Y Vertical Position (dots) 
<ESC>= Half Line Feed 
<ESC>&anl C Horizontal Position (columns) 
<ESC>&anlH Horizontal Position (decipoints) 
<ESC>*pn1X Horizontal Position (dots) 
<ESC>&fnlS Push/Pop Position 
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Font Definition Commands 
<ESC>(8U 
<ESC»8U 
<ESC>(sn1P 
<ESC»sn1P 
<ESC>(sn1H 
<ESC»sn1H 
<ESC>&kn1S 
<ESC>(sn1V 
<ESC»sn1V 
<ESC>(sn1S 
<ESC»sn1S 
<ESC>(sn1B 
<ESC»sn1B 
<ESC>(sn1T 
<ESC»sn1T 

Select Char. Set (primary) 
Select Char. Set (secondary) 
Proportional Spacing (primary) 
Proportionci Spacing (secondary) 
Print Pitch (primary) 
Print Pitch (secondary) 
Compressed Print 
Character Size (primary) 
Character Size (secondary) 
Character Style (primary) 
Character Style (secondary) 
Character Weight (primary) 
Character Weight (secondary) 
Typeface (primary) 
Typeface (secondary) 

Font Switching Commands 
<ESC>nl Switch Primary/Secondary Fonts 
<ESC>*cn1D Font ID 
<ESC>*(n1X Select Primary Font ID 
<ESC>*)n1X Select Secondary Font ID 
<ESC>*4F Font Temporary 
<ESC>*5F Font Permanent 
<ESC>*6F Copy/Assign Font 
<ESC>(nl@ Font Defaults (primary) 
<ESC»nl@ Font Defaults (secondary) 
<ESC>*cOF Delete All Fonts 
<ESC>*clF Delete Temporary Fonts 
<ESC>*c2F Delete Current Font 
<ESC> )snl Wn2 Font Header 
<ESC>*n1E Character Code 
<ESC>(snl Wn2 Download Character 
<ESC>*c3F Delete Character Code 

H-6 HP Emulation Mode 



Raster Graphics Commands 
<ESC>*tn1R Graphics Resolution 
<ESC>*rn1A Start Raster Graphics 
<ESC>*bnlWn2 Transfer Raster Graphics 
<ESC>*rB End Raster Graphics 

Rule and Pattern Commands 
<ESC>*cn1B Pattern Height (dots) 
<ESC>*cn1A Pattern Width (dots) 
<ESC>*cnl V Pattern Height (decipoints) 
<ESC>*cn1H Pattern Width (decipoints) 
<ESC>*cnl G Select Pattern 
<ESC>*cn1P Print Pattern 

Macro Commands 
<ESC>&fn1Y 
<ESC>&fOX 
<ESC>&f1X 
<ESC>&f2X 
<ESC>&f3X 
<ESC>&f4X 
<ESC>&f5X 
<ESC>&f6X 
<ESC>&f7X 
<ESC>&f8X 
<ESC>&f9X 
<ESC>&f10X 

Macro ID 
Define Macro 
End Macro 
Execute Macro 
Call Macro 
Enable Overlay 
Disable Overlay 
Delete All Macros 
Delete Temporary Macros 
Delete Current Macro 
Macro Temporary 
Macro Permanent 

Paper Handling Commands 
<ESC>&ln1X Select Number of Copies 
<ESC>&ln1H Paper Source 
<ESC>&lnl T Job Offset 
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Miscellaneous Commands 
<ESC>&dn l Automatic Underlining 
<ESC> Y Enable Display Mode 
<ESC>Z Disable Display Mode 
<ESC>&pnlXnZ Transparent Print Data 
<ESC>&kn1 G Line Termination 
<ESC>&snl C End-of-Line Wrap 
<ESC>E Reset Printer 
<ESC>z Printer Self-Test 

C Escape Sequence Syntax 

All escape sequence commands observe the following struc­
ture: 

<ESC><cc> [<gc>] [nl <Cl>] [ ... n..,<c..,>] [<data>] 

with the component parts described below. Parts enclosed 
in square brackets ( [and] ) do not occur in all commands. 

If the command code character <cc> falls between 0 and 
.. in the ASCII table (usually an alphanumeric character), 
the command is a two-character sequence comprising the 
initial <ESC> character and the code <cc>. An example is 
the <ESC>E command for Reset Printer. 

If the command code character <cc> falls between! and 
\ in the ASCII table (a non-alphanumeric character), the 
command takes additional parameters, which means that 
one or more of the remaining command parts must be 
included. 

In commands that take parameters, the group code char­
acter <gc> indicates the command group or the type of 
printer control being performed. For example, page lay­
out commands have a group code of I. 

Parameter nl is a numeric value needed by the command. 
Valid symbols in nl include: 
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1. An optional leading + or - sign; 

2. An integer part comprising one or more digits 0 
through 9; 

3. An optional decimal point; and 

4. An optional fractional part of one or more digits after 
the decimal point. 

If parameter n1 is omitted, the value defaults to zero. 

Most parameters are absolute values, but in some cases a 
+ or - prefix can be used to specify a relative value (see for 
example the Horizontal Position later in this appendix). 
If a command only accepts absolute values, a + or - sign 
is ignored. 

Terminating character C1 specifies which formatting vari­
able the preceding parameter applies to. If <C1> is an up­
percase letter, this also terminates the escape sequence. If 
<Cl> is a lowercase letter, this indicates that more parameter­
terminator pairs «n",><c",» follow which fall under the 
same command group (see Command Compression Tech­
niques). 

The optional <data> part is needed with those commands 
which involve sending binary data to the printer, such as a 
raster graphic image. In these cases, parameter n1indicates 
the number of bytes of data appended to the command in 
<data>.2 

All commands continue in effect until cancelled by a sub­
sequent command which affects the same printing vari­
ables. 

Commands which are invalid, either because they are not 
supported by your printer or because they contain syntac­
tical errors, are ignored. 

2If a large amount of data is sent to the printer in error, there may be no 
way to flush it from the printer's memory except to turn the printer off 
and on again. 
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NOTE: Take care to avoid confusing lowercase "ell" (I) 
with the numeral one (1), or uppercase "oh" (0) with the 
numeral zero (0). 

C.I Dimensional Units 

Horizontal and vertical dimensions in command parame­
ters must be provided in one of the following dimensional 
units: 

Unit 
Column 
Line 
Point 
Decipoint 
Dot 
HMI 
VMI 

Definition 
Width of space character of current font 
Height of one line at current spacing 
Basic printing industry unit (ln2-inch) 
Tenths of a point (ln20-inch) 
Basic resolution of printer (l/300-inch) 
Horizontal motion increment (l/120-inch) 
Vertical motion increment (l/48-inch) 

Where a choice of units is available for specifying a printer 
function, separate commands are provided for each unit. 
For example, <ESC>&anl C, <ESC>&anlH and 
<ESC>&an1X set the horizontal print position in columns, 
decipoints and dots, respectively. 

Some commands accept dimensions in fractional units 
such as 14.4 points. 

C.2 Command Compression Techniques 

In order to minimize the number of characters which must 
be sent to the printer to accomplish desired functions, 
printer commands may be compressed according to the 
rules below. 
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If an escape sequence with parameters is followed by 
one or more additional sequences falling under the same 
command group, you only need to send the parameter 
value and terminating character for escape sequences af­
ter the first. All terminating characters must be lower­
case, except for the last one which must be uppercase to 
indicate the end of the combined escape sequence. For 
example, the sequence <ESC>&I10e70F is equivalent to 
<ESC>&110E<ESC>&170F. Combined commands of this 
form can be sent to the printer whenever two successive 
commands have the same command code and group code 
(see previous section). There is no practical limit to the 
number of commands which can be combined in this fash­
ion. 

An invalid command in a compressed group of escape 
sequences is discarded by the printer, but the remaining 
escape sequences are executed normally. 

Leading zeros in parameter values can be discarded. This 
includes omitting a parameter completely if its value is 
zero. 
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D Page Layout 

Setting the basic layout parameters for each page involves 
manipulation of the following printer parameters: 

Page orientation 
Left margin 
Right margin 
Page length 
Top margin 
Text length 
Perforation skip mode 

These parameters are defined in Figure H.I. 

Left Margin Right Margin Bottom Margin Top Ml'rgin, 

Top -i-j~i~..... . .................................. ~i::,'::.:::t---lj~i:':: ......... :::.t .. ~::~.t.: .. ~::,t;.: .. :(*-
Margin '" n:".::······· d ... 

T---·:----~~I ----r-T 

'II! I 
~ I 

m""'~_"~'ml l", .... "., "T; ~ Unprintable Region ---.f "'---f 

1: 
Bottom T--if.---
Margin :r---'" 

Portrait Landscape 

Figure H.t Definition of Page Layout Parameters 

. The bottom margin is also known as the perforation skip 
zone. 

NOTE: There is an unprintable region approximately 0.25-
inch wide around the outside edge of each page. Any part 
of a text character or graphic image falling into this area 
will be discarded. The unprintable region affects the top 
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and bottom two lines on the page, in both portrait and 
landscape orientation, except that landscape mode printing 
at 8 lines/inch affects the first three lines on the page. 

The addressable and printable areas on each page are listed 
in a table in Appendix I. 

The following defaults apply to the page layout parame­
ters: 

Parameter 
Orientation 
Line spacing 
Top margin 
Bottom margin 
Perforation skip mode 

Default Value 
Portrait 
6 lines/inch 
0.5 inches 
0.5 inches 
On 

With letter size paper, the text length therefore defaults 
to: 

Orientation 
Portrait 
Landscape 

Text Length 
6 x (11 - (2 x 0.5» :::: 60 lines 
6 x (8.5 - (2 x 0.5» = 45 lines 

D.I Page Layout Commands 

When multiple page layout commands are to be executed, 
they should be sent to the printer in the order presented 
here, to avoid interactions between commands. For ex­
ample, page orientation should be set before text length, 
otherwise a later Orientation command will restore the de­
fault text length. 

HP Emulation Mode H-13 



I <ESC>&lnlO I Orientation 

This command prints the current page (if any), then selects 
the orientation for printing on subsequent pages, depend­
ing on the value of parameter nl: 

<ESC>&IOO Portrait 
<ESC>&110 Landscape 

This command defaults the following parameters: top 
margin, text length, left and right margins, horizontal spac­
ing and vertical spacing. 

The Orientation command has important implications in 
font definition, because the current font orientation must 
match the page orientation. 

Your QMS printer rotates landscape printing in the op­
posite direction to HP LaserJet printers. That is, QMS 
landscape printing is rotated 180 degrees with respect to 
HP LaserJet landscape printing. Note, however, that fonts 
are rotated 180 degrees in printer software, so this change 
is essentially transparent. 3 

I <ESC>&lnlP I Page Length 

This command prints the current page (if any), then speci­
fies the length of each page from the current paper source. 
Parameter nl is the page length in lines, based on the cur­
rent line spacing. For example, the command <ESC>&I84P 
would specify legal-size paper at a current line spacing of 
6 lines/inch (14 inches times 6 lines/inch). 

The page length is always specified as the physical length 
of the sheet, regardless of whether you are using portrait or 
landscape orientation. Changes to page orientation should 
be made after specifying the page length. 

3Envelopes must be loaded differently in the manual feed tray (see "Paper 
Handling Commands· later in this section). 
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Recommended Page Lengths: 

Page 
Size 
Letter 
Legal 
A4 
B5 

Portrait 
LineslInch 
6 8 
66 88 
84 112 
70 93 
60 80 

Landscape 
Lines/Inch 
6 8 
51 68 
51 68 
49 66 
43 57 

The default page length is the length of the paper tray 
installed in the printer, or regular letter size (11 inches) if 
no tray is installed. Specifying a page length of zero also 
defaults to the installed paper tray. In manual feed mode, 
specifying a page length of zero will default to the tray 
size set before entering the manual feed mode. 

I <ESC>&lnlE I Top Margin 

This command sets the top margin, where nlis the number 
of lines to skip at the top of each page. For example: 

Top Margin 
3 lines 
6 lines 

Escape Sequence 
<ESC>&13E 
<ESC>&16E 

The minimum top margin is zero lines, but values of two 
or less may cause printing to be lost in the unprintable 
area at the top of each page. The maximum top margin is 
the current page length. 

The top margin height is determined by the current line 
spacing, and is not affected by subsequent changes to the 
line spacing. 

If the current print position is below the new top margin, 
the command has no effect until the following page, unless 
you move the print position up to the top margin with the 
Vertical Position command <ESC>&aOR. 

Use of this command causes the text length to be defaulted 
to the value given by: 
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(page length) - (top margin) - (0.5" bottom margin) 

The top margin command is ignored if the current verti­
cal motion index is zero or if the specified top margin is 
beyond the current page length. 

I <ESC>&ln1F I Text Length 

This command sets the text length in lines, measured from 
the top margin, via parameter nl' For example: 

Text Length 
60 lines 
55 lines 

Escape Sequence 
<ESC>&160F 
<ESC>&155F 

The command is ignored if the text length plus the top 
margin exceeds the current page length. 

If a text length of zero lines is specified, the text length 
defaults to the value given by: 

(page length) - (top margin) - (0.5" bottom margin) 

Note that there is no command which explicitly sets the 
bottom margin. Instead the bottom margin is the space 
left on the page after subtracting the current top margin 
and text length. That is: 

(bottom margin) = (page length) - (top margin) - (text length) 

I <ESC>&lnlL I Perforation Skip Mode 

This command controls automatic skipping over the bot­
tom margin of each page. The feature is enabled by the 
command <ESC>&l1L and disabled by <ESC>&IOL. 

If perforation skip is ON, the current page is printed when­
ever a vertical move command causes the current print po­
sition to enter the bottom margin area. This is the default 
condition. 
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If the feature is OFF, printing is permitted in the bottom 
margin area. Note that attempting to print in the unprint­
able region at the very bottom of a page will result in 
characters being lost. 

I <ESC>&an1L I Left Margin 

I <ESC>&an1M I Right Margin 

These commands set the left and right margins, respec­
tively, for printing text. The margin is set to the column 
number specified in parameter nb with the first column in 
a line being column zero, not one. For example: 

Command 
<ESC>&a12L 
<ESC>&a72M 

Action 
Set left margin to column 12 
Set right margin to column 72 

The width of each column depends on the current font 
pitch. If the current font is proportionally spaced, the 
column width is set to the default for the font. 4 Normally 
you would select a font and set the horizontal spacing 
before setting the margins. 

The left margin is set to the left edge of the specified 
column; the right margin to the right side. 

Attempts to set the left margin to the right of the right 
margin, or vice-versa, default to the margin setting ex­
ceeded. 

The alignment of the printer affects the page margins. Re­
fer to Part TIl, Printer Setup, for information on adjusting 
the horizontal and vertical alignment through the Group 8 
Options. 

4The default column width for a proportionally spaced font defines the 
distance moved in response to "space" (ASCII 32) and "backspace" (ASCII 
8) commands. The default can be overridden by the 'Set HMI' command. 
Switching fonts invokes the default for the new font. 
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I <ESC >9 I Clear Side Margins 

This command sets the left and right margins to the de­
faults listed previously. The current print position is not 
affected. 

E Print Position 

E.I Print Spacing Commands 

Vertical line spacing can be specified in either lines per 
inch or vertical motion index (VMI). The first method is 
easier to calculate, but the second method permits the fine 
control of line spacing needed in typesetting applications. 
Regardless of which method is used, the vertical line spac­
ing affects the following actions: 

Line feed 
Half line feed 

induding line feeds introduced by the current Line Termi. 
nation mode. 

The default horizontal spacing for the current font can be 
over-ridden by changing the horizontal motion index or 
HMI (see Horizontal Spacing). 

I <ESC>&lnlD I Set LineslInch 

This command sets the vertical spacing in lines per inch, 
where nl is the desired value. The command is ignored 
unless this value is one of those supported by the printer: 

1, 2, 3, 4, 6, 8, 12, 16, 24 or 48. 

For example: 
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Line Spacing 
6 lines/inch 
8 lines/inch 

I <ESC>&lnl C I Set VMI 

Escape Sequence 
<ESC>&16D 
<ESC>&ISD 

This command is identical to the previous one, except that 
the line spacing is specified in units of 1/48-inch. Parame­
ter nl is the desired value, in the range 0 through 126. You 
can specify up to four decimal places of precision. For 
example, the command <ESC>&14.SC would set the line 
spacing to 0.1 inches. 

I <ESC>&kn1H I Set HMI 

This commands changes the horizontal space allocated to 
each printed character (including spaces). Parameter nl 
specifies the desired spacing in units of lII20-inch. This 
value must be in the range 0 to 126, and may have up to 
four decimal places of precision. For example: 

Pitch 
10 chars/inch 
12 chars/inch 
15 chars/inch 
17 chars/inch 

Escape Sequence 
<ESC>&kI2H 
<ESC>&kl0H 
<ESC>&k8H 
<ESC>&k7.0588H 

This command can be used to print a 10 char/inch font at 
12 char/inch, or vice versa. 

If the current font is proportionally spaced, this command 
only affects the width of the space character. 

Horizontal spacing is defaulted to the current font pitch 
when any of the following print parameters are changed: 

Page orientation 
Character set 
Print pitch 
Proportional spacing 
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Font height 
Primary vs. secondary font 

E.2 Print Position Commands 

This set of commands is used to change the current print 
position. 

I <SP> I Space 

This control code causes the print position to move right 
one column at the current print pitch. The distance moved 
is the default pitch for the current font, unless this has 
been superceded by a Set HMI command. 

[<iiS>J Backspace 

This control code causes the print position to move left 
one column at the current print pitch. The distance moved 
is the default pitch for the current font, unless this has '\ 
been superceded by a Set HMI command. 

I <CR> I Carriage Return 

This control code causes the print position to move back 
to the left text margin on the current line. A line feed 
may also be carried out, depending on the most recent 
Line Termination command. 

I <LF> I Line Feed 

This control code causes the print position to move down 
to the next line without changing the horizontal position. 
A carriage return may also be carried out, depending on 
the most recent Line Termination command. 
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I <FF> I Form Feed 

This control code prints the current page, and causes the 
print position to advance to the top of the next page, with­
out changing the current horizontal position. A carriage 
return may also be carried out, depending on the most 
recent Line Termination command. 

I <ESC>&anlR I Vertical Position (Lines) 

I <ESC>&anl V I Vertical Position (Decipoints) 

I <ESC>*pnl Y I Vertical Position (Dots) 

These commands move the current vertical print position 
to the location specified in lines (at the current line spac­
ing), decipoints (l/720-inch) or dots (l/300-inch), respec­
tively. The horizontal print position is unaffected. 

For example, anyone of the following commands will 
move the print position to two inches from the top of the 
page (assuming a line spacing of six lines/inch): 

Command 
<ESC>&a12R 
<ESC>&a1440V 
<ESC>*p600Y 

Vertical Position 
12 lines 
1440 decipoints 
600 dots 

NOTE: The Vertical Position (Lines) command can be used 
to move directly to any line on the next (or subsequent) 
page. This is not true of the other Vertical Position com­
mands. 

I <ESC>= I Half Line Feed 

This command causes the current vertical position to move 
down by one half of a current line spacing. It is helpful 
when using super- and sub-scripts. 

A half line feed can be cancelled with a reverse half line 
feed via the command <ESC>&a-.5R. 
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I <ESC>&anl C I Horizontal Position (Columns) 

I <ESC>&anlH I Horizontal Position (Decipoints) 

I <ESC>*pnlX I Horizontal Position (Dots) 

These commands move the current horizontal print posi­
tion to the position specified by parameter nl. The units of 
measure for the three commands are summarized below: 

Command 
<ESC>&anlC 
<ESC>&anlH 
<ESC>*pnlX 

Units of nl 
Column number (current pitch) 
Decipoints (ln20-inch) 
Dots (1/300-inch) 

The command <ESC>&a-lC can be used to backup and 
overstrike one character with another. For example, 
O<ESC>&a-lCI will print a slashed zero from an unslashed 
one. 

NOTE: The Horizontal Position commands are constrained 
by the physical limits of the current page. 

E.3 Saving and Restoring Print Position 

The printer maintains a first-in/first-out (FIFO) stack of 
print positions, so that print positions can be restored af­
ter other operations which cause the position to move. 
The stack of print positions can be up to 20 levels deep. 
Attempts to use more than 20 levels of stack, or to pop 
non-existent values off the stack, are ignored. 

I <ESC>&fnlS I Push/Pop Position 

The command <ESC>&fOS pushes the current print position 
onto the stack. Any positions already on the stack are 
pushed one level further down the stack. 

The command <Esc>&nS pops the most recently saved 
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print position off the top of the stack. Any other positions 
on the stack are popped one level further up the stack. 

Each print position saved on the stack contains both the 
vertical and horizontal location of the current position. 

F Font Definition 

Fonts are available from three sources: 

1. Resident fonts internal to your printer; 

2. Optional cartridge fonts which plug into your printer 
front panel; and 

3. Downloadable fonts, which are transferred from disk 
files to your printer. 

By using the supported font definition and selection com­
mands explained here and the Printer Software Commands 
explained in Part IV you may use up to 64 different fonts 
per page.s 

NOTE: Font cartridges designed for LaserJet printers will 
not work with your QMS laser printer. However, down­
load fonts for LaserJet printers are compatible with your 
QMS printer. 

F.1 Font Description 

LaserJet Emulation Mode uses a technique for font selec­
tion, whereby the printer selects the font which is closest 
to the specification you provide. Font characteristics are 

5Use of the Printer Software command to select fonts will introduce com­
patibility problems if you attempt to print files using the command on an 
HP LaserJet printer. 
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assigned relative priorities which define how the closest 
font is selected from those available. Attempts to specify 
a font which is unavailable will result in the closest fitting 
font being selected.6 Below are the font characteristics in 
descending order of priority: 

Orientation 
Character set 
Proportional vs fixed spacing 
Pitch (fixed spacing fonts only) 
Size (points) 
Style (upright vs italic) 
Weight (light/medium/bold) 
Typeface (Courier, Line Printer, etc.) 

The printer maintains a table of available fonts and their 
characteristics. Whenever you specify a new characteris­
tic (or use the Default Font command described in the next 
chapter), this table is used to select the font having char­
acteristics closest to the newly revised set. Conceptually, 
the selection process works as follows: 

For each font characteristic, the printer scans through the 
font table and marks as "bad" those fonts having a mis­
match. The printer then scans through the table for the 
first "good" font, starting with the downloaded fonts (if 
any), and proceeding through the resident and cartridge 
fonts. The first "good" font becomes the newly selected 
font. The definition of a mismatch varies from one font 
characteristic to another (see details under the commands 
in this section). 

Any font characteristic not specified when defining a font 
will remain set to its previous value. For example, you can 
switch from upright to italic style without re-specifying the 
font size or typeface. 

NOTE: The printer will only select fonts whose orientation 

6Note that it is possible to have two fonts with identical selection charac­
teristics loaded into the printer at the same time. Downloaded fonts have 
priority over resident or cartridge fonts during font selection. 
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matches the current page orientation. Use the Orientation 
command to switch from portrait to landscape fonts. 

To ensure that the correct font is selected, it is recom­
mended to specify all font parameters, rather than depend­
ing on the fuzzy font selection process. For example, the 
command sequence 

<ESC>&IOO<ESC >(8U <ESC >(sOP<ESC>(slOH 
<ESC>(s12V <ESC>sOS<ESC>(sOB<ESC>(s3T 

will select the resident Courier portrait font. This can be 
compressed into 

<ESC>&IOO<ESC>(8U <ESC>(splOh12vsb3T 

While the printer is in LaserJet emulation mode you can­
not select fonts with QMS-ML, Epson, or Proprinter char­
acter sets by using the LaserJet font description escape 
sequences. Fonts with these character sets may be se­
lected by using the Printer Software Command to change 
fonts (see Part IV of this manual for details). The printer 
disregards font selections made through the keypad during 
LaserJet emulation mode. 

F.2 Font Definition Commands 

NOTE:In the font definition commands, the first parameter 
nl defines whether the command applies to the primary or 
secondary font: 

Value Applicable Font 
( Primary 
) Secondary 

I <ESC>nln21 Character Set 

This group of commands selects the character set for the 
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primary or secondary font. Parameter nl selects the pri­
mary or secondary font, and nz defines the character set 
itself, according to the table below: 

Command for Font: 
Character Sets Primary Secondary 

8-bit Character Sets 
ANSI-8 <ESC>(9U <ESC»9U 
Kana-8 <ESC>(8K <ESC»SK 
Math-8 <ESC>(SM <ESC»SM 
Math-8a <ESC>(OQ <ESC»OQ 
Math-8b <ESC>(lQ <ESC»lQ 
Roman-8 <ESC>(SU <ESC»SU 

'-bit Character Sets 
ISO Denmark/Norway <ESC>(OD <ESC»OD 
ISO France <ESC>(OF <ESC»OF 
ISO Germany <ESC>(OG <ESC»OG 
ISO Italy <ESC>(OI <ESC»OI 
ISO Sweden/Finland <ESC>(OS <ESC»OS 
ISO Spain <ESC>(lS <ESC»lS 
ISO United Kingdom <ESC>(lE <ESC»lE 
Line Draw <ESC>(OB <ESC»OB 
Math-7 <ESC>(OA <ESC»OA 
PiFont <ESC>(15U <ESC»15U 
PiFonta <ESC>(2Q <ESC»2Q 
Roman Extension <ESC>(OE <ESC»OE 
US-ASCn <ESC>(OU <ESC»OU 
US Legal <ESC>(lU <ESC»lU 

Special purpose character sets are available beyond those 
shown in this table. 

The printable characters in 7- and 8-bit character sets are 
summarized below: 

Bits Printable Characters (ASCII Values) 
7 33-127 
8 33-127 and 160-255 

NOTE: The default character set (Roman-8) is selected 
whenever none of the resident fonts or cartridge fonts 
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scanned by the printer have the character set you spec­
ify through this command. 

I <ESC>nlSn2P I Proportional Spacing 

This command selects either proportional spacing or fixed 
pitch (parameter n2) for the primary or secondary font 
(n!), according to the table below: 

Command for Font: 
Spacing Primary Secondary 
Fixed <ESC>(sOP <ESC»sOP 
Proportional <ESC>(slP <ESC»slP 

If proportional spacing is selected with no such font avail­
able, the printer defaults to the closest fixed pitch font with 
the current pitch value. 

I <ESC>nlsn2H I Print Pitch (Chars/Inch) 

This command defines the print pitch for use with fixed 
spacing fonts. Parameter nl selects the primary or sec­
ondary font, and n2 is the desired spacing in characters 
per inch, with up to two decimal places of precision. Ex­
amples are provided in the table below: 

Print Pitch 
lO-pitch 
12-pitch 
16.66-pitch 

Command for Font: 
Primary Secondary 
<ESC>(slOH <ESC»slOH 
<ESC>(s12H <ESC»s12H 
<ESC>(s16.66H <ESC»s16.66H 

In order to print in the specified pitch, a font must be 
available for that pitch. If a non-existent print pitch is 
specified, the printer defaults to the next greater pitch, or 
if none, the next lower pitch. 

The Set HMI command can be used to override this com­
mand. 
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I <ESC>&kn I S I Compressed Print 

This command switches both primary and secondary fonts 
between available standard and compressed fonts. For ex­
ample, if you have 12 and 16.66 pitch fonts available, the 
command is used as follows: 

Command Action 
<ESC>&kOS Select standard pitch (12 cpi) 
<ESC>&k2S Select compressed pitch (16.66 cpi) 

I <ESC>nlsn2 V I Character Size 

This command sets the size of the primary or secondary 
font. Parameter nlselects the primary or secondary font, 
and n2 is the desired character size in points (1/72-inch), 
with up to two decimal places of precision. Examples are 
provided in the table below: 

Character Size 
8-point 
lO-point 
14.4-point 

Command for Font: 
Primary Secondary 
<ESC>(s8V <ESC»s8V 
<ESC>(slOV <ESC»slOV 
<ESC>(s14.4V <ESC»s14.4V 

If none of the available fonts has the specified character 
size, the font with the closest size will be substituted. 

I <ESC>nlsn2S I Character Style 

This command specifies upright or italic printing for the 
primary or secondary font. Parameter nl selects the pri­
mary or secondary font, and n2 is the desired character 
style, according to the table below: 
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Character Style 
Upright 
Italic 

Command for Font: 
Primary Secondary 
<ESC>(sOS <ESC> )sOS 
<ESC>(slS <ESC> )s1S 
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If none of the available fonts has the specified character 
style, the command is ignored. Note that an italic font 
must be available to print in italics (the printer will not 
slant upright fonts into pseudo-italics). 

I <ESC>nlSn2B I Character Weight 

This command specifies light, medium or bold weight for 
the primary or secondary font. Parameter nl selects the 
primary or secondary font, and n2 is the desired character 
weight, coded as follows: 

Value Range 
-lto -7 
o 
lto 7 

Character Weight 
Light 
Medium 
Bold 

Each font has an exact weight in the range -7 to +7. If 
none of the available fonts has the weight you specify, the 
printer defaults to the font with the closest weight. 

Examples are provided in the table below: 

Character Style 
Light 
Medium 
Bold 

I <ESC>nlsn2T I Typeface 

Command for Font: 
Primary Secondary 
<ESC>(s-3B <ESC»s-3B 
<ESC>(sOB <ESC»sOB 
<ESC>(s3B <ESC»s3B 

This command selects the typeface for subsequent print­
ing. Parameter nl selects the primary or secondary font, 
and n2 is the desired typeface from the following list. 
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Value Typeface 
0 Line Printer 
1 Pica 
2 Elite 
3 Courier 
4 Helv 
5 TmsRmn 
6 Gothic 
7 Script 
8 Prestige 
9 Caslon 
10 Orator 

NOTE: Typefaces in this table are not necessarily available 
for your printer. Also, additional typefaces not listed in 
this table are available from independent suppliers. 

F.3 Font Switching Commands 

I <ESC>nl I Primary & Secondary Fonts 

These control codes are used to switch between the pri­
mary and secondary fonts, as shown below: 

Code ASCII Value Font Selected 
<81> 15 Primary 
<SO> 14 Secondary 

The table shows the ASCII value of the character which 
must be sent to the printer in each case. 

This command sets the horizontal motion index (HMI) to 
that for the selected font. 

The orientation of both primary and secondary fonts must 
match the current page orientation. 
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NOTE: Since most applications use more than two fonts 
per page, it is recommended to select fonts by their ID 
number instead of using the primary/secondary designa­
tion (see Font ID command). 

I <ESC>*n1D I Font ID 

This command defines the active font ID number for refer­
ence by other font management commands. For example, 
the command <ESC>*cI8D assigns the ID "18" to the cur­
rent font. Font management commands will operate on 
font 18 until changed by another Font ID command. Font 
ID's can have any value between 0 and 32767 inclusive. 

The ID number is used to select the font via the Select Pri­
mary Font or Select Secondary Font command. The com­
mand is also used after either (a) specifying a font as 
described in the previous chapter; or (b) downloading a 
new font (next chapter). 

I <ESC>*nln2X I Select Font 

This command is used to select a primary or secondary 
font by its ID number. Parameter nlspecifies primary or 
secondary font, and n2is the font ID number. For example: 

Command Action 
<ESC>*(lOX Font 10 becomes primary font 
<ESC>*)15X Rmt 15 becomes secondary font 

This command is the preferred method of switching be­
tween fonts, especially when several fonts are used on 
each page. 
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I <ESC>*c4F I Font Temporary 

I <ESC>*c5F I Font Permanent 

These commands define the font under the current ID as 
temporary or permanent, respectively. Permanent fonts 
are not deleted by resetting the printer. 

I <ESC>*c6FI Copy/Assign Font 

This command assigns the currently selected font to the 
current font ID. Its primary purpose is to assign a font ID 
number to a resident or cartridge font. 

I <ESC>nln2@ I Font Defaults 

This command establishes the characteristics of the current 
primary font, as specified by parameter nl( ( = primary; ) 
= secondary). Parameter n2 acts according to the options 
below. 

A value of 0 or 1 sets the character set for the primary 
font to the default character set (Roman-8). 

A value of 2 sets the character set for the specified font to 
that of the current primary font. (This forces the printer to 
re-select the font closest to the current font specification.) 

A value of 3 sets the selected font to the default font for the 
current orientation, and invokes its default characteristics. 

The above actions operate within the constraints of the 
current orientation. 

I <ESC»nl@1 Secondary Font Defaults 

This command establishes the characteristics of the current 
secondary font. Parameter nlacts according to the options 
below. 
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A value of 0 sets the character set for the secondary font 
to the default character set. 

A value of 1 sets the character set for the secondary font 
to that of the default primary font. 

A value of 2 sets the secondary font character set to that 
of the current primary font. 

A value of 3 sets the secondary font to the default sec­
ondary font, and invokes its default characteristics. If the 
new font is proportionally spaced, the pitch is not changed. 

The above actions operate within the constraints of the 
current orientation. 

I <ESC>*cOF I Delete All Fonts 

This command deletes all downloaded fonts - temporary 
and permanent - from printer memory. That is, all previ­
ously assigned font ID's are made unassigned. 

I <ESC>*clF I Delete Temporary Fonts 

This command deletes all downloaded temporary fonts 
from printer memory. That is, font ID's previously as­
signed to temporary fonts are made unassigned. 

I <ESC>*c2F I Delete Current Font 

This command deletes from printer memory the most re­
cently selected downloaded font. 

NOTE: All pages buffered in the printer will be printed 
before font deletion actially occurs. If a font used on the 
current page is deleted, the default font last entered from 
the printer keypad will be substituted. 
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G Font Downloading 

In addition to selecting resident fonts in your printer or 
fonts provided via plug-in cartridges, you can download 
a wide variety of fonts to improve your choices for each 
print job. The data sent to the printer to download a new 
font includes: 

Font specification information 
Bit maps for each character in the font 

With downloadable fonts obtained from third-party sources, 
all this information resides in a single disk file. These 
fonts are downloaded simply by copying the file to your 
QMS printer. Some applications automatically download 
fonts as needed. 

The more general method of font downloading involves 
separately sending to the printer the font specifications 
and the bit map for each individual character in the font's 
character set. This gives you the flexibility to download 
individual characters from any font you desire. 

NOTE: Download fonts designed for use with LaserJet 
printers may NOT be used while the printer is in any 
emulation mode other than LaserJet Emulation Mode. 

G.I Downloading Fonts in Laser Jet Emu­
lation Mode 

The procedure for downloading a font involves three steps: 

1. Specify the font ID number for the font to be down­
loaded, using the Font ID command; 

2. Copy the font file to the printer; and 
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3. Specify the font as permanent (optional). 

There are several methods for copying the file to the 
printer, including: 

1. Write a simple utility program for downloading the 
font file you specify by name. 

2. Incorporate automatic font downloading in the pro­
gram which will be driving your QMS printer. 

G.2 Writing a Downloading Program 

With MS-DOS systems, downloading can be accomplished 
by a batch file which (a) executes a BASIC program to 
send a font ID number to the printer, then (b) sends the 
corresponding font file to the printer. 

Your batch file would contain the following commands: 

BASIC SENDFONT.BAS COPY \B %1 PRN: 

Be sure to include the \B option, since font files contain 
binary data with each byte having any value between 0 
and 255. 

The BASIC program might look like this: 

10 PRINT "ENTER FONT ID" 
20 INPUT ID 
30 LPRINT CHR$(27);"*c"jID;"D"; 
40 SYSTEM 

Name the file SENDFONT.BAS. 

To download a font, type SENDFONT and the name of the 
font file, then press RETURN. The file name you enter is 
substituted for the %1 in your batch file. 

A second program would be needed to send the Font Per­
manent command to the printer, for those fonts you want 
to make permanent. 
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The following commands provide a general method for 
font downloading. 

G.3 Font Downloading Commands 

The general procedure for downloading a font comprises 
the following steps: 

1. Establish the ID for the font about to be downloaded 
by the Font ID command; 

2. Specify the font characteristics via the Font Header 
command; and 

3. Download the bit images for the characters to occupy 
the desired locations in the ASCII table, using the 
Character Code and Download Character commands. 

I <ESC»snl W<n2\ Font Header 

This command is used to describe the characteristics of the \ 
font about to be downloaded by a sequence of Download 
Character commands. This header information includes 
font characteristics similar to those described in the Font 
Definition chapter, plus additional information unique to 
downloaded fonts. 

A valid Font Header command causes the existing font with 
the current ID (if any) to be deleted. Invalid commands 
leave the existing font untouched. 

The font header contains 26 bytes of information, orga­
nized as shown in the following table: 
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acter header parameters are described in the next section. 

1. Font type is set to 0 for 7-bit character sets, or 1 for 
8-bit character sets (see following table). 

2. Baseline height is the distance in dots between the top 
of the cell and the character baseline, between zero 
and one dot less than the cell height. 

3. Cell width and height are the width and height, re­
spectively, of the basic cell within which all character 
definitions fall, between 1 and 255. 

4. Orientation is set to 0 for portrait mode, or 1 for 
landscape mode. 

5. Fixed/Proportional is set to 0 for fixed spaced fonts, 
or 1 for proportionally spaced fonts. 

6. Character Set is a code computed from the escape 
sequence which would be used to specify the same 
font (see below), 

7. Pitch is computed as the desired horizontal spacing 
in dots, multiplied by four. For example, a lO-pitch 
font would have a value of 120 (4 x 300/ 10). The 
range of valid values is 2 to 1260, including those 
values representing fractional dots. 

8. Height is computed as the font height in dots, multi­
plied by four, in the range 0 to 10922. Values repre­
senting fractional dots are valid. This height should 
approximately equal the point size of the font, since 
the height is compared with size parameters during 
font definition. 

9. Style is set to 0 for upright fonts, or 1 for italic fonts. 
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10. Weight defines the boldness of the font, with a range 
of -7 (light) to +7 (bold).7 Medium weight fonts have 
a value of zero. Values of -3 and +3 are typical for 
light and bold fonts, respectively. 

11. Typeface selects the typeface from those available 
(see Typeface command explained earlier). 

G.4 Computing Character Set Codes 

To calculate the value of the Character set field of the font 
header, follow these steps: 

1. Get the last two characters of the Character Set com­
mand which would be used to access the desired char­
acter set. For example, the Math-8 set has 8M. 

2. Multiply the numeric part by 32, in this case 8 x 32 
= 256. 

3. Look up the ASCII value of the second character, in 
this case 77. (ASCII are provided in Appendix B.) 

4. Add these two results together, and subtract 64, in 
this case yielding a character set code of 269. 

For your convenience, the codes for commonly used char­
acter sets are provided in the following table: 

7Negative numbers are represented by its 16-bit 2'8 complement value. For 
example, a value of -3 would be sent to the printer as CHR$(255);CHR$(253);, 
which represents 65,533. 
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Character Set Code 

8-bit Character Sets 
ANSI-8 309 
Kana-8 267 
Math-8 269 
Roman-8 277 

7-bit Character Sets 
ISO Denmark!Norway 4 
ISO France 6 
ISO Germany 7 
ISO Italy 9 
ISO Spain 51 
ISO Sweden/Finland 19 
ISO United Kingdom 37 
Line Draw 2 
Math Symbols 1 
Roman Extension 5 
US-ASCII 21 
US Legal 53 

I <ESC>*cnlE I Character Code 

This command specifies the ASCII value of the charac­
ter about to be downloaded, in the range 0 to 255. For 
example, the command <ESC>*c65E would preceed the 
downloading of the bit image for an uppercase 'A ' (or 
whatever character is to occupy A's place in the ASCII 
table for the current font). 

The next downloaded character will be assigned to the 
specified place in the ASCII table for the current font, 
replacing any character assigned earlier. 

I <ESC>(snl Wn21 Download Character 

This command sends the bit image of one character of a 
downloadable font to the printer. nl specifies how many 
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bytes of data are being sent in n2, including the 16-byte 
character header described below. 

Each valid downloaded character is assigned to the char­
acter code of the most recent Character Code command, 
unless there is insufficient memory space, in which case 
the current font will be deleted. 

The character header contains information organized as 
shown in the following table: 

Bytes Contents 
a (4) 
1 (0) 
2 (14) 
3 (1) 
4 Orientation 
5 (0) 
6-7 Left offset 
8-9 Top offset 
10-11 Character width 
12-13 Character height 
14-15 HMI 
16... Bit Image 

The character header fields are defined as follows: 

1. Orientation is set to 0 for portrait mode, or 1 for 
landscape mode. A character is ignored if its ori­
entation does not match the orientation given in the 
font header. 

2. Left offset is the difference in dots between the left 
edge of the glyph cell and the left edge of the char­
acter, in the range ·128 to +127. 

3. Top offset is the difference in dots between the base­
line and the top edge of the character, in the range 
.128 to +127. 

4. Character width and height are the width and height 
of the character in dots, respectively, from 0 to 128. 
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5. HMI is the horizontal distance moved by the current 
print position after printing the character, multiplied 
by four. Values must be multiples of four, and nega­
tive values are defaulted to zero. This field is ignored 
in fixed space fonts. The starting position is always 
on the left edge of the cell boundary (see figure). 

6. Character Data is the bit image of the character itself. 
Data is organized in words of two bytes each sent 
left-to-right, top-to-bottom, with each bit represent­
ing one dot or pixel of the image. Row boundaries 
are aligned with word boundaries, so the last word 
in each row may include unused bits. The number of 
bytes per character is the words per row times two, 
times the character height in dots. 

I <ESC>*c3F I Delete Character Code 

This command deletes from printer memory the bit image 
for the character specified by the most recent Character 
Code command. 

H Raster Graphics 

Raster graphic images can be printed by sending binary 
data files to the printer. Each page can contain one or 
more graphic images. The maximum graphic image area 
on a page depends on the current resolution, as follows: 

Resolution 
300x300 
150x 150 
100 x 100 
75x75 

Maximum Area 
22.76 sq.in. 
91.04 sq. in. 
Whole page 
Whole page 

To print a raster image, the graphics commands must be 
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sent to the printer in the order shown: 

Set graphics resolution 
Start raster graphics 
Transfer raster graphics 
End raster graphics 

Under certain circumstances, most of these commands are 
optional. Refer to details in the following descriptions of 
the commands. 

NOTE: The third command actually comprises a separate 
command for each row of the graphics image. Rows of 
raster graphic images can be interspersed with text or rules 
and patterns. Most other commands are also valid between 
rows, including changes in print position. 

Graphics printing ignores the text margins and perfora­
tion skip mode associated with printing text. The only 
constraint on graphics is the printable area and the page 
length. 

It is helpful to set the VMI and HMI to one dot so that 
all vertical and horizontal moves fall "on-grid". Since 
each dot corresponds to 0.16 VMI's or 0.4 HMI's, this is 
achieved as follows: 

Command Action 
<ESC>&I.16C Set VMI to 1/300-inch 
<ESC>&k.4H Set HMI to 1/300-inch 

H.I Page Orientation 

We recommend using the portrait orientation when print­
ing graphic images. If you use the landscape orientation, 
remember that the "left" graphics margin is actually the 
margin at the top of the page. 
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H.2 Raster Graphics Commands 

I <ESC>*n1R I Graphics Resolution 

This command sets the graphics resolution in dots per inch 
to one of the four available values, depending on the value 
of parameter nl. Valid value for nlare: 

75, 100, 150 and 300. 

For example: 

Resolution 
75 dpi 
100 dpi 
150 dpi 
300 dpi 

Escape Sequence 
<ESC>*t75R 
<ESC>*t100R 
<ESC>*t150R 
<ESC>*t300R 

The command is only needed in front of downloading a 
raster image if the current resolution is incorrect or un­
known. 

The default resolution is 75 dots/inch. If the command is 
sent between Start Raster Graphics and End Raster Graphics 
commands, it does not take effect until the next raster 
image download. 

At resolutions below 300 dots/inch, each dot sent to the 
printer is internally converted and printed as a block of 
normal dots, as shown below: 

300 150 100 

000 
00 000 

o 00 000 

75 dots/inch 
0000 
0000 
0000 
0000 

As a result, changing the resolution has a proportionate 
effect on the size of the printed graphics image. For ex­
ample, an image printed at 100 dots/inch will be three 
times larger in each direction as the same image printed 
at 300 dots/inch. 
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I <ESC>*rnlA I Start Raster Graphics 

This command is used immediately before sending a raster 
image to the printer. Parameter n1defines the starting po­
sition of the image: 

Value Starting Position 
o Left-most printable position 
1 Current horizontal position 

In both cases the current vertical position defines the dis­
tance of the printed image from the top of the page. You 
can of course move the current print position before using 
this command, in order to place the graphic image at the 
desired location on the page. 

If the current resolution and graphics left margin is correct, 
this command is in fact unnecessary. 

I <ESC>*nlWn21 Transfer Raster Graphics 

This command sends one dot row of a graphics image to 
the printer, with n1bytes of data contained in parameter 
n2' 

Each byte in n2contains eight bits, each reresenting the 
value of one dot. A bit set to 1 indicates that the dot is 
present. The eight bits are printed from left to right on the 
page, with the most significant bit first. 

I <ESC>*rB I End Raster Graphics 

This command indicates the end of the dot rows being 
sent to the printer as part of a raster graphics image. The 
printer is now ready to receive another sequence of raster 
graphics commands. 

The current print position is set to the bottom left-hand 
corner of the graphics image just printed. 

H-46 HP Emulation Mode 



H.3 Example 

Figure H.3 shows how to prepare a raster image for send­
ing to the printer. 

Figure H.3. Raster Image Format 

This small sample raster image is 24 dots wide and 16 dots 
high. Each of the 16 raster lines requires three data bytes 
(characters). The following is the raster data (in decimal) 
required to print this bitmap.8 

8We do not mean to suggest it's practical to prepare raster image data by 
hand calculations. 
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Raster Line Data byte 1 Data Byte 2 Data Byte 3 
1 0 16 0 
2 4 16 64 
3 2 16 128 
4 1 1 0 
5 0 16 0 
6 0 68 0 
7 0 0 0 
8 14 146 224 
9 0 0 0 
10 0 68 0 
11 0 16 0 
12 1 1 0 
13 2 16 128 
14 4 16 64 
15 0 16 0 
16 0 0 0 

H.4 Rule and Pattern Commands 

I <ESC>*cn1B I Pattern Height (Dots) 

I <ESC>*cn1A I Pattern Width (Dots) 

These commands define the height and width, respectively, 
of the patterned area to be printed, in dots (l/300-inch). 
The default values after a power-up or Reset Printer com­
mand are zero. Values larger than the page size are valid, 
but the printed image will be constrained to the printable 
area of the page. 
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I <ESC>*Cnl V I Pattern Height (Decipoints) 

I <ESC>*cnlH I Pattern 'Vidth (Decipoints) 

These commands are identical to the previous two com­
mands, except that dimensions are specified in decipoints 
(l/720-inch) instead of dots (l/300-inch). Dimensions are 
converted from decipoints to dots, with non-integer values 
being rounded up to the next whole number. 

I <ESC>*cnl G I Select Pattern 

This command is not necessary to print a solid rule. 

To select gray scale shading, parameter nlmust be between 
1 (prints a solid white pattern) and 100 (prints a solid black 
pattern). Commands with invalid parameters are ignored. 

~ Pattern 1 == Pattern 2 
I I 

Pattern 5 -
'»« '0< X 
><X< Pattern 6 (X)< 

Figure H.4. Line Pattern Examples 

To select a predefined line pattern, parameter nlmust be 
between 1 and 6 (see Figure HA). These patterns are 
internally stored in the printer. 
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I <ESC>*n1P I Print Pattern 

This command causes the most recently defined pattern to 
be printed in the most recently defined pattern area. 

Parameter ntis selected from the table below: 

Value Pattern Description 
o Solid black rule 
2 Gray scale pattern 
3 Line graphic pattern 

Patterns are not affected by margins, perforation skip mode 
or end-of-line wrap. Printing a pattern does not change 
the current print position. 

H.S Examples 

The commands below print a solid black rectangle (rule) 
IIlO-inch high by 3 inches wide, starting one inch from 
the left and two inches from the right of the top corner of 
the page. 

<ESC>&a720h1440V 
<ESC>*c2160h72V 
<ESC>*cOP 

The commands below fill an 8-inch high by 10-inch wide 
area with a 25 percent gray scale pattern. 

<ESC>*c5760h7200V 
<ESC>*c25G 
<ESC>*c2P 

The commands below fill an 8-inch high by 10-inch wide 
area with a horizontal bar pattern. 

<ESC > *c5760h7200V 
<ESC>*c1G 
<ESC>*c3P 
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I Macros and Page Overlays 

A macro is a sequence of formatting commands which you 
download to the printer for future use. You assign an ID 
number to each macro which uniquely identifies it. Macros 
are normally associated with command sequences which 
are used frequently, such as letterhead designs. By stor­
ing these commands as macros in the printer, the amount 
of data sent to the printer is reduced and throughput is 
increased. 

In practice, most macros are used as "overlays", which 
are printed automatically on each page. This provides 
a convenient way to overlay a form on printed variable 
information (see Overlay Macro commands). 

The printer will store a maximum of 32 macros. How­
ever, macros and downloaded fonts compete for the same 
memory area in the printer. Individual macros can have 
voluminous definitions, because printer memory is dynam­
ically allocated as it is needed. 

Macros can be either temporary or permanent Tempo­
rary macros are deleted by a printer reset or power-down; 
permanent macros are only deleted by a power-down. 

NOTE: The Printer Software Commands described in Part 
IV cannot be called from within a macro. 

1.1 Nested Macros 

Macros can be nested. That is, any macro may include 
calls to other macros. Up to three levels of nesting are 
permitted. Macro calls which would result in more than 
three levels of nesting are ignored. 

Note that a macro cannot call a "parent macro", that is, 
another macro which directly or indirectly called the cur-
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rent macro. This rule also prevents a macro calling itself 
recursively. For example, if macro 3 calls macro 4, then 
macro 4 cannot call macro 3 or 4. It can call other macros, 
because one more level of nesting is available. 

Commands within a macro which attempt to delete a par­
ent macro are ignored. However, a Reset Printer command 
within a macro will delete all temporary macros - even par­
ents of the current macro - but not the current macro itself. 

1.2 Macro Commands 

I <ESC>&fn1YI Macro ID 

This command defines the current macro ID for reference 
by other macro management commands. 

I <ESC>&fOX I Define Macro 

This command creates a new temporary macro and assigns 
to it the current macro ID. All downloaded commands and 
data through the next End Macro command are stored in 
the macro definition. 

I <ESC>&f1X I End Macro 

This command terminates the current macro definition and 
saves it in memory. 

I <ESC>&f2X I Execute Macro 

This command executes in sequence the commands stored 
under the current macro ID, using the current values of the 
following variables: 

H-52 HP Emulation Mode 

( , 
\~ 



Page length 
Orientation 
Paper source 
Copy count 
Margins (top. left. right) 
Perforation skip mode 
Line termination 
End-of-line wrap 
Font attributes 
HMI 
Text length 

Character code 
Macro ID 
VMl/line spacing 
Horizontal rule spacing 
Vertical rule size 
Underline mode 
Graphics resolution 
Graphics mode 
Graphics left margin 
Pattern ID 
RmtID 

Any changes made to the current environment during macro 
execution remain in effect after the macro is completed. 

I <ESC>&f3X I Call Macro 

This command is identical to Execute Macro, except that 
the current environment is restored after the macro is com­
pleted, and any changes to the environment made during 
macro execution are discarded. Note that the cursor po­
sition will have been moved in response to the macro 
commands. 

I <ESC>&f4X I Enable Overlay 

This command causes the currently identified macro to be 
automatically executed at the end of each printed page. 
The specified macro supercedes any previously enabled 
macro overlay. 

The overlay environment comprises the current values of 
the following variables: 

Overlay 
Page length 
Orientation 
Input control 
Copy count 
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Position stack 
Job offset position 

and these default values: 

Variable 
Top margin 
Bottom margin 
Left margin 
Right margin 
Perforation skip mode 
Line termination mode 
End-of-line wrap 
Font attribute 
HMI 
Primary font 
Secondary font 
Font ID 
Character code 
Macro ID 
Current print position 
VMI/line spacing 
Horizontal rule size 
Vertical rule size 
Underline mode 
Graphics resolution 
Graphics mode 
Pattern ID 

Default Value 
0.5" 
0.5" 
Left-most printable position 
Right-most printable position 
On 
o 
Off 
Default 
Default 
Default 
Default 
o 
o 
o 
Top left margin 
6 lines/inch 
o 
o 
Off 
75 dots/inch 
Off 
o 

Before execution of an overlay macro, the current envi­
ronment is saved. It is restored after overlay execution, 
replacing the overlay environment. 

An automatic macro overlay is disabled by either: 
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A Disable Overlay command; 
Deleting the overlay macro; 
Changing the page length; or 
Changing the orientation. 
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I <ESC>&f5X I Disable Overlay 

This command discontinues the automatic execution of the 
current overlay macro, effective with the current page. 

I <ESC>&f6X I Delete All Macros 

This command deletes both temporary and permanent macros, 
including the current overlay macro, if any. 

I <ESC>&f7X I Delete Temporary Macros 

This command deletes all temporary macros, including the 
current overlay macro if it is temporary. 

I <ESC>&f8X I Delete Current Macro 

This command deletes the macro last referenced by a 
Macro ID command. 

I <ESC>&f9X I Macro Temporary 

This command cause the macro last referenced by a Macro 
ID command to be made temporary. Temporary macros 
are deleted by a Reset Printer command. 

I <ESC>&flOX I Macro Permanent 

This command cause the macro last referenced by a Macro 
ID command to be made permanent. Permanent macros 
are not deleted by a Reset Printer command. 
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1.3 Example 

The example below shows how to download a macro con­
taining the commands for printing a company letterhead. 
It assumes you have available the binary data for a raster 
image of the company logo. 

Command 
<ESC>&flY 
<ESC>&fOX 
<ESC>&a540h360V 
<ESC>*t150R 
<ESC>*rlA 
<ESC>*b60W <data> 

<ESC>*b60W <data> 
<ESC>*rB 
<ESC>&a540h780V 
The Smith Company 

Tel: (206) 123-4567 
<ESC>&a540h960V 
<ESC>*c10v4680H 
<ESC>*cOP 
<ESC >&a1200V <cr> 
<ESC>*f1X 

Explanation 
Specify macro ID as 1 
Start macro definition 
Top left corner of logo 
Set 150 dpi resolution 
Start raster image of logo 
Send first raster line 

Send last raster line 
End raster graphics 
Position for lettering 
First line of lettering 

Last line of lettering 
Position for rule 
Set rule height and width 
Print rule 
Position for start of text 
Stop macro definition 

To execute the macro, you would send the command 
<ESC>&fly2X. To execute the macro automatically on ev­
ery page, for example during a run of form letters, the 
command <ESC>&fly4X specifies the macro as an over­
lay. 
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J Paper Handling 

J.t Paper Handling Commands 

I <ESC>&nlX I Select Number of Copies 

This command specifies how many copies of each page are 
to be printed. Parameter n1defines the number of pages, 
with a value between 1 and 99 inclusive. Values greater 
than 99 are interpreted as 99, and a value of zero defaults 
to 1. 

This command affects the current page and all subsequent 
pages. All copies of each page are printed together, before 
any copies of the subsequent page. 

This command raises the printer throughput on copies after 
the first to eight pages/minute, instead of the throughput 
achieved when each page has to be individually processed. 
This has a major impact on the net throughput of pages 
with complex layouts. 

I <ESC>&n1H I Paper Source 

This command prints the current page (if any) and de­
fines the source of subsequent sheets. Parameter n1has 
the effect listed in the table below. 
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Value 
o 
1 
2 
3 
4 
5 

Paper Source 
Unchanged 
Paper from tray #1 
Paper from manual feed 
Envelope from manual feed 
Paper from tray #2 
Paper from tray #3 

The default value is 1. Any invalid parameter value will 
cause the current page to be printed and the paper source 
is unchanged. 

Values of 4 or 5 are only applicable to printers equipped 
with multiple paper trays, with the trays enabled from 
the front-panel keypad. Trays are numbered from top to 
bottom, starting with the standard printer tray. 9 

These commands always cause the current page to be 
printed by executing a carriage return and form feed. The 
selected paper source continues in effect until changed. 

If manual feed is selected, the indicator in the 
I MANUAL FEED I key will light and the display on the 
printer's front panel will read~. 

A value of 3 in the paper source command results in the 
same display as manual feed. 

J.2 Printing Envelopes 

The following sequence is recommended when printing 
envelopes: 

1. Send <ESC>&110 to select landscape orientation. 

2. Send <ESC>&13H to select envelope feed. 

9Trays #2 and #3 do not support paper tray sizing, so paper size com­
mands are ignored. 

H-58 HP Emulation Mode 

\ 



J Paper Handling 

J.t Paper Handling Commands 

I <ESC>&nlX I Select Number of Copies 

This command specifies how many copies of each page are 
to be printed. Parameter n1defines the number of pages, 
with a value between 1 and 99 inclusive. Values greater 
than 99 are interpreted as 99, and a value of zero defaults 
to 1. 

This command affects the current page and all subsequent 
pages. All copies of each page are printed together, before 
any copies of the subsequent page. 

This command raises the printer throughput on copies after 
the first to eight pages/minute, instead of the throughput 
achieved when each page has to be individually processed. 
This has a major impact on the net throughput of pages 
with complex layouts. 

I <ESC>&n1H I Paper Source 

This command prints the current page (if any) and de­
fines the source of subsequent sheets. Parameter n1has 
the effect listed in the table below. 
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Value 
o 
1 
2 
3 
4 
5 

Paper Source 
Unchanged 
Paper from tray #1 
Paper from manual feed 
Envelope from manual feed 
Paper from tray #2 
Paper from tray #3 

The default value is 1. Any invalid parameter value will 
cause the current page to be printed and the paper source 
is unchanged. 

Values of 4 or 5 are only applicable to printers equipped 
with multiple paper trays, with the trays enabled from 
the front-panel keypad. Trays are numbered from top to 
bottom, starting with the standard printer tray. 9 

These commands always cause the current page to be 
printed by executing a carriage return and form feed. The 
selected paper source continues in effect until changed. 

If manual feed is selected, the indicator in the 
I MANUAL FEED I key will light and the display on the 

\ 

printer's front panel will read~. \ 

A value of 3 in the paper source command results in the 
same display as manual feed. 

J.2 Printing Envelopes 

The following sequence is recommended when printing 
envelopes: 

1. Send <ESC>&I10 to select landscape orientation. 

2. Send <ESC>&13H to select envelope feed. 

9Trays #2 and #3 do not support paper tray sizing, so paper size com­
mands are ignored. 
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J Paper Handling 

J.l Paper Handling Commands 

I <ESC>&n1X I Select Number of Copies 

This command specifies how many copies of each page are 
to be printed. Parameter n1defines the number of pages, 
with a value between 1 and 99 inclusive. Values greater 
than 99 are interpreted as 99, and a value of zero defaults 
to 1. 

This command affects the current page and all subsequent 
pages. All copies of each page are printed together, before 
any copies of the subsequent page. 

This command raises the printer throughput on copies after 
the first to eight pages/minute, instead of the throughput 
achieved when each page has to be individually processed. 
This has a major impact on the net throughput of pages 
with complex layouts. 

I <ESC>&nlH I Paper Source 

This command prints the current page (if any) and de­
fines the source of subsequent sheets. Parameter n1has 
the effect listed in the table below. 
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Value Paper Source 
o Unchanged 
1 Paper from tray #1 
2 Paper from manual feed 
3 Envelope from manual feed 
4 Paper from tray #2 
5 Paper from tray #3 

The default value is 1. Any invalid parameter value will 
cause the current page to be printed and the paper source 
is unchanged. 

Values of 4 or 5 are only applicable to printers equipped 
with multiple paper trays, with the trays enabled from 
the front-panel keypad. Trays are numbered from top to 
bottom, starting with the standard printer tray. 9 

These commands always cause the current page to be 
printed by executing a carriage return and form feed. The 
selected paper source continues in effect until changed. 

If manual feed is selected, the indicator in the 
I MANUAL FEED I key will light and the display on the 
printer's front panel will read~. 

A value of 3 in the paper source command results in the 
same display as manual feed. 

J.2 Printing Envelopes 

The following sequence is recommended when printing 
envelopes: 

1. Send <ESC>&I10 to select landscape orientation. 

2. Send <ESC>&13H to select envelope feed. 

°Trays #2 and #3 do not support paper tray sizing, so paper size com­
mands are ignored. 

H-58 HP Emulation Mode 

I 

\ 



J Paper Handling 

J.t Paper Handling Commands 

I <ESC>&n1X I Select Number of Copies 

This command specifies how many copies of each page are 
to be printed. Parameter n1defines the number of pages, 
with a value between 1 and 99 inclusive. Values greater 
than 99 are interpreted as 99, and a value of zero defaults 
to 1. 

This command affects the current page and all subsequent 
pages. All copies of each page are printed together, before 
any copies of the subsequent page. 

This command raises the printer throughput on copies after 
the first to eight pages/minute, instead of the throughput 
achieved when each page has to be individually processed. 
This has a major impact on the net throughput of pages 
with complex layouts. 

I <ESC>&n1H I Paper Source 

This command prints the current page (if any) and de­
fines the source of subsequent sheets. Parameter n1has 
the effect listed in the table below. 
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Value Paper Source 
o Unchanged 
1 Paper from tray # 1 
2 Paper from manual feed 
3 Envelope from manual feed 
4 Paper from tray #2 
5 Paper from tray #3 

The default value is 1. Any invalid parameter value will 
cause the current page to be printed and the paper source 
is unchanged. 

Values of 4 or 5 are only applicable to printers equipped 
with multiple paper trays, with the trays enabled from 
the front-panel keypad. Trays are numbered from top to 
bottom, starting with the standard printer tray. 9 

These commands always cause the current page to be 
printed by executing a carriage return and form feed. The 
selected paper source continues in effect until changed. 

If manual feed is selected, the indicator in the 
I MANUAL FEED I key will light and the display on the 
printer's front panel will read [IQ). 
A value of 3 in the paper source command results in the 
same display as manual feed. 

J.2 Printing Envelopes 

The following sequence is recommended when printing 
envelopes: 

1. Send <ESC>&110 to select landscape orientation. 

2. Send <ESC>&13H to select envelope feed. 

9Trays #2 and #3 do not support paper tray sizing, so paper size com­
mands are ignored. 
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3. Send <ESC>&lnlE to set the top margin. 

4. Send <ESC>&ln2L to set the left-hand margin. 

5. Send the address. 

6. Send a form feed (ASCII 12 or I FORM FEED I on 
keypad) command to print the "page". 

7. When I ~O I appears in the display, feed an envelope 
face up mto the manual feed slot, with the top edge of 
the envelope against the left-hand guide (see Figure 
H.5). 

r---

if 
0 

if 
III 

III III 
III 0 

Laser Jet Printer OMS Printer 

Figure H.S. Feeding Envelopes 

You need to select the n1and n2 parameters for the size of 
envelope used. You could also add printing of the return 
address and a logo if so desired. 
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J.3 Output Tray Offset 

I <ESC>&lnl T 1 Job Offset 

This command is recognized by the printer, but has no 
effect. It is included for software compatibility reasons. 

K Miscellaneous Features 

K.1 Miscellaneous Commands 

I <ESC>&dnl I Automatic Underlining 

This command enables or disables automatic underlining, 
depending on the value of nl: 

Command 
<ESC>&dD 
<ESC>&d@ 

Action 
Enable underlining 
Disable underlining 

Automatic underlining is continuous; that is both spaces 
and printable characters are underlined. The underlining 
produced this way is just below the main body of the 
text, and the line passes through descenders in lowercase 
characters like g. Internally, the printer remembers the left­
and right-most extent of each underline, and prints them 
before executing the next vertical position command. 

Alternative methods for underlining include: 

1. Use of rule/pattern (or raster) graphics. This method 
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will take longer to execute, but it provides complete 
flexibility in setting the underline height. It is also 
recommended when double underlining is required. 

2. Restoring the horizontal position to the beginning of 
the text to be underlined, and printing an underscore 
character for each character to be underlined. The 
underlining produced this way is lower than with au­
tomatic underlining (the line passes below descenders 
in lowercase characters such as g). This method is 
impractical with proportionally spaced fonts, because 
the width of the characters underlined will normally 
be different to the width of the underscore character. 

I <ESC>Y I Enable Display Mode 

This command enables the display mode, whereby all 
printer commands are printed as blanks instead of being 
executed, except that <CR>executes as a <CR>followed by 
a <LF>. 

I <ESC>Z I Disable Display Mode 

This command disables the display mode (see previous 
command). If the printer is in the display mode when this 
command is sent, the command is printed as a blank plus 
a Z. 
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I <ESC>&pnlXn21 Transparent Print Data 

This command causes the printer to ignore any commands 
in the following n1bytes of data n2' 

This command is helpful when sending a screen dump 
to the printer which contains ASCII control codes. For 
example, MS-DOS systems use control codes to represent 
certain line drawing symbols. 

I <ESC>&knl G I Line Termination 

This command determines how the printer responds to 
<CR>, <LF> and <FF> commands. The table below lists 
the valid values of parameter nland the effect on the three 
printer control codes. 

o <CR> <LF> <FF> 
1 <CR> <LF> <LF> <FF> 
2 <CR> <CR> <LF> <CR><FF> 
3 <CR> <LF> <CR> <LF> <CR><FF> 

I <ESC>&snl C I End-of-Line Wrap 

This command enables or disables line wrap, depending 
on the value of parameter nl: 

Command Action 
<ESC>&sOC Enable line wrap 
<ESC>&slC Disable line wrap 

With line wrap enabled, a carriage return/line feed se­
quence is automatically executed whenever the character 
about to be printed will fall to the right of the current 
right-hand margin. 
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I <ESC>E I Reset Printer 

This command causes the printer to print the current page 
(if any) and reset all programmable features to their default 
values. It is useful for restoring the printer to a known 
state after each job, but can also be used between pages 
of the same job. 

The reset command affects the following aspects of the 
current environment: 

Printer stays on-line 
Print position set to top left margin 
Parameters set to default values 
Temporary macros are deleted 
Temporary fonts are deleted 

I <ESC>z I Printer Self-Test 

This command causes the printer to test its own interface 
circuits. The current page is printed, and the self-test is 
run without losing data or the current environment. If an 
interface problem is detected, the printer is automatically 
placed off-line, otherwise the printer is ready to proceed 
with the next page. 
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Appendix I 

Printer 
Specifications 

• Type: Desk-top page printer. 

• Printing Method: Electrophotography (single 
component-dry process), laser beam scanning. 

• Optical System: 

- Laser: Semiconductor laser. 

- Scanning System: rotating six-faced mirror. 

- Scanning Pitch: 

* Horizontal - selectable (0-300 dots per inch) 
* Vertical - 300 raster lines per inch. 

• Printing System: 

- Photosensitive Drum: Two-layer structure; con-
ductive base, photoconductive upper layer (OPC). 

- Charging: Corona. 

- Exposure Method: Laser scanning system. 

- Development: Single-component, dry toner Toner 
Projection Development System. 

- Paper Supply: Manual or Cassette Feed. 

- Image Transfer: Corona transfer. 

- Separation: Fixed belt and roller. 

- Fixing Method: Heated roller. 

- Toner Supply: Replaceable EP cartridge. 

- Paper: Plain paper; cassette feed - 16-21 lb. 
(60g-80g); manual feed - 11-33 lb. (40g-120g) 
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1-2 

- Cassette Feed: Maximum paper load- Ain (lcm) 
maximum (approx. 100 sheets) for A4, B5, le­
gal, and letter sizes. 

- Manual Feed: Maximum sizes - 3.9"(100mm)x5.S" 
(140mm) to 8.5"(216mm»)< 14"(356mm). 

- Output Stacker Tray Capacity: approximately 20 
sheets. 

- Power Consumption: 

* Print Engine: 
o Operating - Max 690W (115V); 750W 

(220/240V). 
o Standby - Typical average 120W. 

- Environment: 

* Temperature - 10 to 32.5 degrees Celsius 
(50 to 90 degrees Fahrenheit) 

* Humidity - 20% to 80% RH 
* Noise Level - under 55db (A) during print­

ing, under 45db (A) during standby. 
* Dimensions -

o 475mm (w) 285.75mm (h) 533.4mm (d); 
o 18.7in (w) 11.25in (h) 21.Oin Cd) 

* Line Voltage Requirements 
o 115V ±1O%, 60Hz (USA, Canada) 
o 220V ± 10% 50Hz (Europe). 

(Recommended fuse for Europe: 13 amp or 
15 amp) 

• System Memory: 

- 2.5M Total Dynamic RAM 
- I.5M Page Description Memory 
- 825K Font Download Memory Area/lnput Buffer 
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ADDRESSABLE AREAS 
LINES COLUMNS 

Paper Size Orient. 6lpi 8lpi 10 cpi 12 cpi 16.66 cpi 

A4 Port. 70 93 77 93 129 

Land. 49 66 112 135 188 

B5 Port. 60 93 66 80 III 

Land. 42 57 97 116 162 

Letter Port. 66 88 80 96 132 

Land. 51 68 106 127 176 

Legal Port. 84 112 80 96 132 

Land. 51 68 136 163 227 

Mini Port. 33 44 34 40 56 

Land. 23 31 50 60 83 

PRINTABLE AREAS 
LINES COLUMNS 

Paper Size Orient. 6lpi 8lpi 10 cpi 12 cpi 16.66 cpi 

A4 Port. 67 89 77 93 129 

Land. 46 61 112 135 188 

B5 Port. 57 76 66 80 111 

Land. 39 52 97 116 162 

Letter Port. 63 84 80 96 132 

Land. 48 63 106 127 176 

Legal Port. 81 108 80 96 132 

Land. 48 63 136 163 227 

Mini Port. 30 40 34 40 56 

Land. 20 27 50 60 83 

Addressable areas are lines and columns where it is 
possible to locate the current print position. Printable 
areas are the lines and columns on the page where it 
is possible to actually print a character. 
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Parallel Interface Cable Specification 
The table on the following page describes the parallel in­
terface cable that should be used with the QMS printer. 

NOTES TO THE TABLE: 

1-4 

• "Direction" refers to the direction of signal flow 
as viewed from the printer. 

• "Return" denotes "Twisted-pair Return" and is 
to be connected at signal-ground level. When 
wiring the interface, be sure to use a twisted-pair 
cable for each signal and never fail to complete 
connection on the return side. To effectively pre­
vent noise, these cables should be shielded and 
connected to the chassis of the system unit and 
printer, respectively. 

• All interface conditions are based on TTL level. 
Both the rise and fall times of each signal must 
be less than 0.2 us. 

• Data transfer must be carried out by ignoring 
the ACKNLG or BUSY signal. \ 

• The cable must be of the type with an overail 
braided shield similar to Belden 8345. 

• Connectors must have shielded housings. 

• The overall shield must be bonded to the shielded 
housings at both ends of the cable. 
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Signal Return 

Pin No. Pin No. Signal Direction Description 

19 *STROBE In STROBE pulse to read data in. 

Pulse width must be more than 100 

nsec at receiving tenninal. The sig-

na1level is nonnally "high"; read-

in of data is perfcmned at the ''low'' 

level of this signal. 

2 20 DATA 1 In These signals repreaent infcmna-

21 DATA 2 In tion of the 1 st to 8th bits or 

4 22 DATA 3 In parallel data respectively. 

5 23 DATA 4 In Each signal is at ''high'' level 

6 24 DATA 5 In when data is logical "1" and "low" 

7 25 DATA 6 In when data is logical "0". 

26 DATA 7 In 

9 27 DATA g In 

10 28 *ACKNLG Out Approx. 4 Jls pulse; ''low'' indi-

cates that data has been received 

and the printer is ready to accept 

other data. 

II 29 BUSY Out A ''high'' signal indicates that the 

printer cannot receive data. The 

signal becomes ''high'' in the fol-

lowing cases: I) Character received 

that corresponds to setting in SI; 2) 

FIFO full oondition reached; 3) In 

"oflline" state; 4) During printer er-

ror status. 

12 30 PE Out A ''high'' signal indicates that the 

printer is out of paper. 

13 SLCT Out This signal indicates that the printer 

is in the selected state. 

14 NC Not Used. 

Continued on next page. 
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Signal Return 

Pin No. Pin No. Signal Direction Description 

15 NC Not Used. 

16 GND Logic GND level. 

\ 
17 CHASSIS GND Printer chassis GND. 

18 NC Not Used. 

19-30 GND ''Twisted-pair Return" sig-

nal; GND level. 

31 NC Not Used. 

32 NC Not Used. 

33 GND Same as with pin num-

bers 19-30. 

34 NC Not Used. 

35 NC Not Used. 

36 NC Not Used. 
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Serial Interface Cable Specifications 
An RS-232C 25-pin cable may be purchased from your 
dealer. This cable should have the following EIA standard 
pin arrangement on the end that will connect to your QMS 
printer serial interface port: 

I Pin # I Description 
1 ChassIs Uround 
2 Transmit Data 
3 Receive Data 
4 Request to Send 
6 Data Set Ready 
7 Logic Ground 

20 Data Terminal Ready 
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Glossary 

Application Software 
Computer programs and their documentation. See COM­
PUTER PROGRAMS. 

ASCII 
An acronym for American Standard Code for Information 
Exchange. It is a a 7-bit (or 8 bit) coding scheme for 
the computer representation of letters, numbers, and other 
symbols commonly found on a standard typewriter. It also 
represents special unprintable characters used by computer 
devices, e.g. carriage return, line feed, form feed, escape, 
etc. 

Baseline 
An imaginary line upon which the letters in a line sit. 

BASIC 
A programming language designed for IBM computers. 

Baud 
The measure of speed at which information is transferred 
indicated by changes in line condition. Baud is equivalent 
to bits per second (BPS) which is the number of informa­
tion bits that can be sent through a channel in a second. 

Binary 
A base 2 number system written with the digits "0" or 
"1". See BIT. 

Bit 
An acronym for binary digit. The bit is the most funda-
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mental unit of infonnation that a computer can accept. It 
has two states called "1" (one) and "0" (zero), or "on" 
and "off', and can be used to represent a yes/no type of 
statement. Groups of bits are used to represent more com-
plex statements such as a character (see ASCII). The most 
common grouping of bits is called a byte, consisting of\ 
eight bits. 

Buffer 
A storage device used to compensate for a difference in 
rate or sequence of data flow when transmitting data from 
one device to another. 

Centronics 
An industry-standard parallel interface. 

Character 
A single letter, number, symbol, space, or punctuation 
mark. Printable characters are those normally associated 
with a typewriter. Unprintable characters are special char­
acters normally used by a computer to control a system, 
e.g. line feed, backspace, carriage return, escape, bell, 
start of text, etc. 

Column 
This usually refers to the position of a character on a page 
or on a computer display, Column 1 being the left hand 
character position irrespective of margin, Column 2 the 
one next to it, and on many computer displays Column 80 
being the right hand one. It does not refer to a column in 
the sense used by a typist or a typesetter. 

Command 
An instruction comprised of a specific sequence of con­
trol characters andlor printable characters which enables a 
computer or printer to pefonn a specific task. 
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Computer Program 
A set of computer commands which translates data entered 
by an operator into a sequence of instructions suitable for 
processing by the computer. 

Control Codes 
Non-printable characters used to control the position of 
printed or displayed data. See LINE FEED, FORM FEED, 
and CHARACTER. 

Copy Count 
A feature which allows multiple copies of each page to be 
printed. 

Decimal 
The number system with a base of 10. 

Default 
A preset value programmed into a printer which it will use 
unless changed by a switch setting or software command. 

Diagnostic Page 
A page ejected by the printer following a serious error 
listing the problem or problems which caused the error 
condition. 

Differential Spacing 
Differential spacing is synonymous with proportional spac­
ing. 

Dot Patterns 
A sequence of "on" or "off' dots defined by the user to 
generate graphics. 
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Download Font 
A set of font data which is provided from outside the 
printer, as opposed to a resident font. They can be bought 
and kept on floppy discs, or the user can make up his own, 
if he knows how. 

Emulation 
In this manual, emulation refers to the ability of the printer 
to respond to commands that are intended for a different 
type of printer. For example, when the printer is config­
ured in the Qume Emulation Mode, it will respond to the 
same commands as a Qume printer would. 

Error Code 
A two character code appearing in the display window 
of the control panel indicating an error condition in the 
printer. 

Escape 
A non-printable control character (usually abbreviated ESC) 
used with specific sequences of characters to define com­
mands. 

Form Feed 
A control character which causes the print or display po­
sition to move to the next page. 

Forms Length 
The length, in lines, of printed page. The number of lines 
which may be printed before a Form Feed will be invoked. 
See Addressable Area and Printable Area Tables in the 
"Printer Specifications" section. 
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Font 
A complete character set in one size and style. 

Graphics 
Printing, through special software commands, of graphs, 
diagrams, or other pictoral images. 

Group 
The major classification of configuration parameters. 

Hex 
An abbreviation of hexadecimal, a number system with 
the base 16. The hexadecimal system uses sixteen number 
symbols (0 through 9, and A through F) and is used as a 
simple way to represent binary numbers. 

Host Computer 
A computer transmitting data to a printer or other periph­
eral device. 

Image 
The representation on the printed page of the data sent to 
the printer. It is formed of closely placed dots of toner 
which are placed on the page electrostatically and fused. 

Interface 
A hardware component which allows two devices to com­
municate. 

Interface Cable 
A special cable used to connect the printer to the computer 
so they can communicate. 
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Invalid 
Not understood by the printer. Refers to hardware or soft­
ware communication. 

Keypad 
A pressure-sensitive panel on the front of the printer used 
to place the printer on or off line, toggle the Manual Feed, 
invoke a Form Feed, and configure the printer. 

Landscape 
A page orientation in which printing is done along the 
long dimension of the page. See PORTRAIT. 

Line Feed 
A character which causes the print position to move to the 
corresponding position on the next line. See CHARAC­
TER. 

Memory 

\, 

Data storage capacity of a computer or printer controller. .." 

Mode 
One of several alternative conditions or methods of oper­
ation of a device, such as Qume Emulation Mode, Epson 
Emulation Mode, or Diablo Emulation Mode. 

Monospacing 
Same as unit spacing or standard spacing. Ordinary type­
writer spacing. 

Numeric Characters 
Characters represented by the digits 0-9. 

Octal 
A number system with the base 8. The octal system uses 
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eight number symbols (0 through 7) and is used as a simple 
way to represent binary numbers. 

Option 
The "sub-classification" of Groups. Each Option controls 
a different printer default condition. 

Page Orientation 
The relationship of the printed data to the long or short 
'dimensions of the page. See PORTRAIT and LAND­
SCAPE. 

Parameter 
The variables within a command that determine the action 
which the command will initiate. 

Parallel 
A means of transferring data where the data bits represent­
ing each character are sent simultaneously along parallel 
lines or wires. See SERIAL. 

Pitch 
Characters per inch. 

Point Size 
The height of a font expressed in points, where a point is 
1/72 inch. Also called type size. 

Portrait 
A page orientation in which printing is done along the 
short dimension of the page. 

Print Engine 
The "non-intelligent" portion of the printer including the 
laser, print drum, and paper feeding mechanism. 
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Print Cartridge 
A disposable cartridge containing dry toner and a print 
drum. 

Print Position 
The position on the page where the next printed character 
will appear, determined by software commands, control 
codes, and text length. 

Print Quality 
A general measure of the appearance and readability of a 
printed page. Criteria of print quality include the darkness, 
clearness, and sharpness of the printed image. 

Print Wheel 
A rotating disk containing a type font which rotates to 
present a specified character to the print position. 

Printable Characters 
Characters representing letters (a-z), numbers (0-9), or 
punctuation (? : ; " . ,etc.). 

Proportional Characters 
Characters assigned various widths according to their let­
terforms. 

PROM 
An acronym for Programmable Read Only Memory. A 
storage device that can be programmed by electrical pulses. 
A PROM does not lose its memory when it is powered 
off. 

RAM 
Random Access Memory. 
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Raster Line 
One horizontal line of dots of a laser-printed page. 

Resolution 
The degree to which detail is displayed; the smoothness of 
the edges of characers. It depends to a large extent on the 
dot spacing, that of the QMS laser printer being 300 dots 
per inch compared to about 70 for a typical 'dot matrix' 
impact printer. 

ROM 
Read Only Memory. 

Serial 
A method of transferring data where the data bits repre­
senting each character are sent sequentially along a single 
line or wire. See PARALLEL. 

Specifications 
A written description listing requirements and specific tech­
nical information. 

Standard Spacing 
Ordinary typewriter spacing, also known as unit spacing 
or mono-spacing, in which each character occupies the 
same space. As opposed to proportional spacing. 

Status Code 
A two digit code appearing in the display window of 
the printer's control panel indicating an error condition 
or change of mode or status. 

Status Summary Sheet 
A page generated by the printer which shows the current 
fonts and selected printer options. This page is automati-
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cally printed each time the printer is powered up. 

Support 
Ablity to comply with software commands or produce spe­
cific results. The QMS printer supports features and soft­
ware commands of Qume, Diablo, and Epson. 

Test Page 
The page generated by the print engine to show the density 
of the image. 

Toggle 
To tum either on or off with the same action. 

Toner 
A powdered ink which is electrostatically applied to the 
paper and then fused to form the image on the page. 

Top-Of-Form 
The first line of a page. 

Warm Restart 
The QMS printer feature which causes setup changes to 
take effect. It also allows the printer controller to be reset 
without a power off / power on cycle. 

Word Processing Package 
A software program which provides the ability to add, 
change, move, and delete text. 
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Index 

A 
Addressable vs. Printable Areas ...................•................ 1-3 

Alignment, Printer (Group 8) .........•.......•.....•............. 3-62 

Horizontal ..........................•.................. 3 -62 

Vertical .•.....................•....•.•..•............. 3-63 

ANSI Command Mode, selecting ........... " •••.•.•....•........ 2-19 

Group A Options ....•.........................•......... 3-12 

Carriage Returns ..............•...•....•............. 3 -14 

Character Spacing •..........•.....•........•..... 3-12, 3-13 

Double-spaced Lines ...............•........•......... 3 -14 

Line Spacing .........•..............•..•.•.......... 3-13 

Line Overflows ...................•....•............. 3-13 

Line Feeds •........................................ 3-14 

Measurement units ....•............•...•............. 3-12 

ASCII characters ••..........••......••.••••.•.••....••.......• B-1 

Automatic Paper Feed ....................•....•..•...... 2-10, 4-6, 4-7 

B 
Bit,7-/8- considerations ...................•.••... 3-53, 3-54, D-29, D-30 

Bit Rate .•......•..............•......... see "Interface Options, Serial" 

Blank pages, suppression of ............•..•.......•............. 3-37 

Bold printing ....•............•...........•.... D-28, E-14, G-26, H-29 

Bottom Page Margin ....................••...... 3-49, D-l1, G-lO, H-16 

c 
Cable, Printer Interface ................•.....•....•.............. 1-3 

parallel specifications •........•...................... 1-4, 1-5, 1-6 

serial specifications .•...............•.•...............•... 1-7 

Cancel printing ...••...............•.......................... 3-34 

Care of printer .................••.................. see "Maintenance" 

Cartridge, font ................•................•............. A-ll 
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Cartridge, print •......•...•............................. 1-2,5-2, 5-3 

How to Replace the Print Cartridge ........................... 5-3 

When to Replace the Print Cartridge .......................... 5-2 

Centering, Automatic Line ...................................... D-26 

Centronics •................................................. 3-50 

Character set ....•..................•......... A-2, A-3, A-4, A-5, A-6 

selecting (HP) ••••••..••.•.•.•.•.•.•..•.....••..... H -25, II -26 

Epson international .............•............... 3-25, E-31, E-32 

Character Spacing, fixed ........... 3-13,3-21,3-22, D-14, E-7, E-8, E-9, B-lO, 

F-7 F-8 F-9 G-l3 G-14 B-27 
Character Spacing, proportional ..... 3-13, 3-21, 3'-30, 0-23, 6-24, D-25, G-25, 

B-27 
Cleaning the Fixing Roller .....................•................. 5-5 

Cleaning the Primary Corona Wire .............................. 5-5, 5-6 

Cleaning the Separation Belt .•...........................•........ 5-9 

Cleaning the Transfer Corona Wire ................................. 5-7 

Cleaning the Transfer Guide ...................................... 5-8 

Clearing a Paper Jam .......................................... 5-11 

Clearing the Print Buffer ........................... see "Cancel Printing" 

Command translation table ..................... 3-37,4-12,4-13,4-15, 4-16 

Common Interface Options ...................................... 3-50 

Compressed Mode (Epson) ...•.........•.............•.. 3-24, E-9, E-lO 

Compressed Print (HP) ••••••...•.•.•••....•.•.....•..••........ B-28 

Compression, Command (HP) ............................... H-lO, H-ll 

Condensed Mode (proprinter) ..................................... F-9 

Contrast, Adjusting Print .•....................................... 1-7 

Control Characters. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4 -12, 4-13, 4 -16 

Copies, Number of ........................ 2-28, 2-29, 3-44, 4-7, 4-8, H-57 

Copies, Number of (multiples of 10) ...•........................... 3-45 

Corona Wires .................................................. 5-5 

Cleaning the Primary Corona Wire ........................ 5-5, 5-6 

Cleaning the Transfer Corona Wire ........................... 5-7 

cpr .................................... see "Character Spacing, fixed" 

D 
Debugger options ............................................. 3-64 

Default settings ..•............................................ Col 

Deleting fonts ................................................. 4-3 

Density, Epson Graphics Mode ...........................•....... E-33 
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Single, Epson .......................................... E-36 

Double, Epson .......................•............. E-36, E-37 

Quadruple, Epson ........................•.............. E-37 

Variable, Epson .....•................................... E-37 

Diablo 630 Emulation Mode ..................................... D-I 

Extended Character Set (ECS) ......................... D-29, D-30 

Options .................................... see "Setup, Printer" 

Proportional Spacing .................. 3-21,3-22, D-23, D-24, D-25 

Summary of Supported Diablo Commands ...................... D-2 

Supported Diablo Commands .............................•. D-6 

Formatting Commands .................•...........•.. D-IO 

Print Position Commands .........•.................... D-17 

Single Character Commands .............•.....•......... D-6 

Special Printer Features ......•.........•.............. D-19 

Word Processing Command Sequences ..............•..... D-23 

Unsupported Diablo Commands ...........•.•........•...... D-4 

Diablo Emulation Options .•....................................• 3-20 

Diagnostic Options (Group 9) .................................... 3-63 

Diagnostic Page ..••......•........•.......•.......•.••.•. 3-64, 5-16 

Display Window .••.••...........•............•..... 1-5,2-1,2-2,2-4 

Double-Strike . . • . . . • . . . . . . . • • • . . . . . . . . . . . . . . • • . . . . . . . . • . E-14, F -1 0 

Download Command (Epson) ••......•.......••......••. E-38, E-39, E-4O 

Download Fonts ..........................••.•.....•....•.. 2-28, 4-3 

D1R .••.•...•..•.............•......... see "Interface Options, Serial" 

E 
Elite Mode (Epson) .••.....••.........•...••........•.......... E-9 

Eight Bit considerations .••........•.••••.....•.•...•.• 3-53, D-29, D-30 

Emphasized Mode (Epson) .•.......•.•.....•.................... E-14 

Emphasized Mode (proprinter) .•..•.•............................. F-9 

Emulation, defined .......•..........•..........•.••........... 2-18 

Emulation mode, selecting .................. 2-IS, 2-19, 2-20, 3-41, 4-9, 4-10 

Envelopes .•..•....•........•............•.......•• 2-10, H-5S, H-59 

Environment .•..•••..............•...........•....•...•......• 1-2 

Epson FX-80 Emulation •.••.......•.....•..•...••......•........ E-I 

Options (Group E) ..•...•.•.....•..........••. see "Setup, Printer" 

Control Codes Redefined .....•..•.......•.••...•.•....•.•. E-41 

Core Characters •..••..•.•.•.............•........•...... E-43 
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Double-High, Double-Wide Letters .•........................ E-43 

Fonnatting Commands .................................... E-24 

Fonns Control Commands .....•........................... E-23 

Graphics Modes ....•............................•...... E-33 

Graphics Pin Combination Patterns .......................... E-38 

Graphics Using 7-Bit Systems .............................. EAl \ 

Plotter Graphics •.......•............................... E-38 

Summary of Supported Epson Commands ...................... E-2 

Paper Feed Commands ................................... E-20 

Print Quality Commands .................................. E-lO 

Print Width Commands .................................... E-7 

Selecting Print Modes .................................... E-18 

Special Printer Features ................................... E-30 

Unsupported Epson Commands .............................. E-5 

User-Defined Characters .................................. E-38 

Error Codes .••..••........••................................ 5-15 

ESCape character . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 4-1, 4-2 

ESCape sequences ...•.•...................... see "Software Commands" 

Extended Printer Control ................................... 4-10, 4-11 

F 
Factory settings, reset to ••••.••.•••.•...•.•.•.•..••.•....••.•.•. 3-36 

Feeding Paper ...••••......................•..•.... see "Paper Source" 

Fixed Character Spacing .....•............. 3-21, 3-22, D-14, E-7, E-8, E-9, 

E-I0 G-13 G-14 H-27 
Fixing Assembly Cleaner •.................... : •... .' .... : ........ 5-4 

Cleaning the Fixing Roller .................................. 5-5 

Replacing the Fixing Assembly Cleaner ........................ 5-4 

Font (Typeface) ..•.......•..•..............•.......•.......... A-I 

Cartridges ......•......•............................... A-ll 

Changing 2-22,2-23,3-15,3-16,3-19,3-20,4-3,4-4, A-9, H-23, H-24, II-30 

Character sets .......•......•.•...•...................... A -2 

Copying into memory ...........•............•...... E-40, A-12 

Deleting download ................................... 4-3, H-33 

Download •.••.......... 2-28, A-H, A-12, H-33, H-34, H-35, H-36 ff. 

Epson Default ........•..................•..... 2-18, 3-24,3-26 

Landscape, Power-Up Default ..•......•.•.................. 3-29 

Orientation ••......•••................•.... . . . . . • . . . . . . . A-7 
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Portrait, Power-Up Default .........................•..•.... 3-29 

Proprinter Default ...............................•... 2-18,3-27 

Size .......•..................................•... A-7, A-8 

Style ...........................•..........•.......... A-7 

Test Pages .......•...................................... 1-6 

Translation Table ...................... 4-12, 4-13, 4-14, 4-15, 4-16 

What is a Font? ......................................... A-I 

Width Tables .......................................... A-13 

Form Feed/Carriage Return interpretation ....................... 3-35, H-62 

Form Feed Key .............•......................... 1-5,2-27, H-2 

Forms LengthE-23, E-24, F-17, F-18, H-14 (see also "lines per inch" or "margins") 

Function Keys .....••..................................•...... 2-3 

G 
Graphics (Diablo) ................................•.......•... D-23 

Graphics Mode (Epson) ........•........•....•.....•..•.....•.. E-33 

Graphics Mode (proprinter) ..•.................................. F-21 

Graphics, Raster (HP) ....•...............•.................... H-43 

format ......•.................................... H-47, H-48 

resolution ..••...•..................................... H-45 

Group Key .•..••.................................• 1-5,2-2,2-4,3-6 

H 
HMI .......•................................ D-14, G-13, G-14, H-19 

HP Emulation Mode .................................... see "LaserJet" 

Handles ..........•.......................................... 1-3 

Hex Dump ......•.••.................................... 3-35, 4-11 

Horizontal Position (HP) ..•............................•....... H-22 

Horizontal Tab command ....................... D-8, E-28, F-12, F-17, G-7 

Absolute ............................... D-17, D-18, G-18, G-19 

Setting tab stops .......................... D-15, E-27, F-16, G-15 
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I 
Input buffer setup ••.......•.•..........•..............•.. 3-51,3-53 

Installation . . . . . . . • • • • . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 1-1 

Interface cable, specifications .•.....•...•................ 1-4, 1-5, 1-6, 1-7 

Interface Options, Common (Group 5) ...........•..•............... 3-50 

Eighth Bit .....••.....•...............•................ 3-53 

Input buffer setup ..........•........................ 3-51, 3-53 

Interface Type ....•.•.••...............•..•............. 3 -50 

Online/Offline .....•....•..................•..........•. 3-50 

Interface Options, Parallel (Group 7) ......•.•...................... 3-59 

Busy on Off-Line ••..................................... 3-61 

Busy on printer error ....•....•........................... 3 -61 

Data Flow Control ...........•..........•.. . . . . . . . . . . . . . . 3 -61 

Off-Line on Error •....•..•..•••...•........•............ 3 -61 

Set Fault Bit ••.••.•..........•....•...•...•......••.... 3 -60 

Set printer error ••...•..................•................ 3-60 

Interface Options, Serial (Group 6) ...............•..•....•....•... 3-54 

Bit Rate •.••....••.....•...•.....••..•....•.•......... 3-57 

Data Bits •.•....•..........••.....•.................... 3-56 

DTR •..••.••••.......•............•.................. 3-57 

Parity Checking .•.••.................................... 3-54 

Parity Type .•.......................................... 3 -55 

RTS •••....••......•........•........................ 3-58 

Stop Bits ...................•.......................... 3-56 

XON/XOFF ............................................ 3-58 

Interface type, setting . • . . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 3 -50 

International Character Set (Epson) ....................... 3-25, E-30, E-31 

Italic Mode (Epson) •.•.•......................•.......... E-17, E-18 

(lIP) ••.•...•........•....•........•.....•..•......... H-28 

J 
Justify, Auto Margin .•........................................ D-27 
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K 
Keypad ..................................................... 2-2 

L 
Landscape Font, Power-Up Default .....•....................•. 2-25, 3-26 

Landscape Page Orientation ........... 2-13,2-14,2-15,3-10,3-41,3-43, H-14 

LaserJet Emulation Mode ...•.•.............•....... 2-22,3-41, 4-9, H-l 

Layout Commands, Page (HP) ...............•......•....... H-12, H-13 

defaults ...•......•............................••..... H-13 

LED ......•................................•. see "Display Window" 

Left Page Margin •..•... " ......... " . 3-43, D-12, E-25, G-lO, G-ll, H-17 

Line Spacing .•...•••......••••. 3-13, 3-27, 3-28, D-14, E-21, E-22, F-18, 

. .. F-19, F-20, G-11, G-12, G-13, H-18 
Lme Tennmauon (HP) ••••••••••••••••••••.•.••••••••.•.••••••. H-62 

Lines per page .•..•.......•..............•..•...•. see "Fonns Length" 

Loading Paper •...••........•....••......•...•...•.•.......... 1·4 

Lost Data Upon Power-Up ..•...•...........•..•.......•..••..... 1-5 

LPI ..........•..•••••...•.•..•.•..•..•••.•..... see "Line Spacing" 

M 
Macro Commands (HP) .•..•...........• , ..• H-51, H-52, H-53, H-54, H-56 

Maintenance and Troubleshooting .•••........•.. " ..........•...••. 5-1 

Cleaning the Transfer Guide .•••....•..................•••... 5-8 

Clearing a Paper Jam ..............•...•........•....••••. 5-11 

Corona Wires ......•.••......•.•.•.•....•..•.•.....•.••• 5-5 

Cleaning the Primary Corona Wire ..•••••..•..••.••.•.•.•• 5-5 

Cleaning the Transfer Corona Wire .•.••...•.••••..•.....•• 5-7 

Fixing Assembly Cleaner ...•.•.....•.....•...•........•.••• 5-4 

Cleaning the Fixing Roller ....•...•.•..••..........•..•. 5-5 

Replacing the Fixing Assembly Cleaner ...•...........••.••• 5-4 

Placing a Service Call •••..••........•.......•..•..•.••.•• 5-21 

Print Cartridge ..•....•..•.••..............•.......••.•... 5-2 

How to Replace the Print Cartridge .........••••••.•.•..... 5-3 
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When to Replace the Print Cartridge ....................... 5-2 

The Separation Belt ....................................... 5-9 

Cleaning the Separation Belt ............................. 5-9 

Replacing the Separation Belt ............................ 5-9 

Troubleshooting ......................................... 5-14 

Error Codes ........................................ 5 -16 

Print Quality Problems ................................ 5 -18 

Status Codes ........................................ 5-15 

The Diagnostic Page .................................. 5-17 

Manual Feed .....•........................................... 2-10 

Key •..•.....•.•.•................................. 1-5, 2-3 

Software command for ................................. 4-6, 4-7 

Tray, installing .....•.................................... 1-3 

Margins, Page ................ , .... 2-15,2-16,2-17,3-46,3-47,3-48,3-49 

Diablo .•.•..............................•... D-ll, D-12, D-l3 

Epson ....................................... E-25, E-26, E-27 

LaserJet ..•................•............ H-15, H-16, H-17, H-18 

Proprinter •....•.•...... " •.. , ..................... F-17, F-18 

Qume ........•.......•.•.................... G-9, G-IO, G-13 

Multiple copies ...........•....................... 3-44, 3-45, 4-7, 4-8 

o 
Online Key ..••...•............................•.......... 1-5, 2-3 

Option Key •.......•......•........................... 1-5,2-4, 3-8 

Orientation, Page ••. , ...••.......... 2-13,2-14,2-15,3-10,3-41,3-43, H-14 

Output Stacker Tray, installing •................................... 1-3 

Overlay Commands (fIP) ....•............... H-53, H-54, H-56, H-57, II-58 

Overscore ..•........................................•....... F-ll 

p 
Page Length •.............•...................... see "Forms Length" 

Page Description Memory .••.................................... 2-30 

Page Margin Settings ...•................•.........• see "Margins, page" 

Page Orientation •••...•....•...............•.... see "Orientation, page" 

Paper Cassette, loading ........•.......................•......... 1-4 
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Paper Jams ....•••.......•..•.................•...•..... 2-36, 5-11 

Paper size, selecting ...•............•...........• 2-7, 2-8, 2-9, 3-42, 4-6 

Paper Source ...••.... , ..........•.........•......•• 2-10, H-57, H-58 

Automatic Paper Feed .............•.......•.....•. 2-11,4-6,4-7 

Manual Feed ........•...•................... 2-11, 2-12, 4-6, 4-7 

Paper specifications ...............•............................• 1-2 

Paper Trays, installing ...•..•.............................•..... 1-3 

Parallel Interrace Cable Specification .......................... 1-4, 1-5, 1-6 

Parallel Interface Options .............•..... see "Interface Options, Parallel" 

Patterns, Line/Gray Scale (HP) ....•.........•.......... H-48, H-49, H-50 

Pause command ............•••..•..................•..... 4-10, 4-11 

Perforation Skip Zone (HP) ••.....•...........•. , ..••...... H-I2, H-I6 

Pica Mode (Epson) •....................... 3-24,3-26, E-7, E-8, E-9, E-IO 

Pitch ............•.....•..................... see "Character Spacing" 

Portrait Font, Selecting Power-Up Default ....................... 2-25, 3-29 

Portrait Page Orientation ....•......•................... 3-41,3-43, H-14 

Power Requirements ............................................ 1-2 

Print Cartridge ......•..................................•...... 5-2 

Installation ........................•.................••. 1-2 

How to Replace the Print Cartridge ......•...•......•......... 5-3 

When to Replace the Print Cartridge ...•.............. 2-35,2-36, 5-2 

Print Contrast .............................•..........•........ 1-7 

Print Position Commands (HP) ................................... H-20 

Print Spacing Commands (lIP) ..................•.....•.•.•...... H-18 

Printable areas of page .....................•............•....... 1-3 

Printer Alignment .•.....••......•.....•................•...... 3-62 

Printer Control Language (lIP) .......•........•................... H-3 

Printer Emulation ........•........................... see "Emulation" 

Printer Interface Cable ..•........................... 1-3, 1-4, 1-5, 1-6, 1-7 

Printer Set-Up .•...............•.....................•........ 3-1 

Printer Specifications ........................................•... I-I 

Addressable Areas ........................................ 1-3 

Parallel Interface Cable Specification .................... 1-4, 1-5, 1-6 

Printable Areas .............................•....•....... 1-3 

Serial Interrace Cable Specifications ............•.............. 1-7 

Proportional spacing ..............•....... 3-13, 3-18, 3-27, D-23, D-24, D-

25 G-25 H-27 
Proprinter Emulation Mode ................... ' ..... ' .....•......... F-1 

Options (Group I) ....•....................... see "Setup, Printer" 

Summary of Supported Commands ............•.•.•..•....... F-2 

Supported Commands ................•........•........... F-6 
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Bit Image Graphics •••••••••••••••••• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 0 F-21 

Olaracter Selection o. 0 0 • 0 0 • 0 0 0 0 0 0 0 •• 0 0 0 0 0 • 0 • 0 0 •• 0 0 • 0 0 0 F-25 

Download Fonts 0000000.00.0000000. 000.00 .0000 00 000 •• F-27 

Graphics Pin Combination Features o. 0 0 0 0 0 •• 0 • 0 0 0 • 0 •••• 0 0 • F-24 

Horizontal Movement Commands • 0 •• 0 • 0 0 •• 00 00 00000000 •• F-ll 

Line Spacing Commands o. 0 0 o. 0 0 o. 0 0 ••• 000.00000. 0 •• 0. of-IS 

Plotter Graphics 0 0 0 0 0 0 • 0 0 0 0 0 0 0 •••• 0 0 • 0 0 0 • 0 •• 0 0 0 . 0 0 • 0 0 F-24 

Print Modes 0 0 0 • 0 0 0 0 0 0 0 •••• 0 0 • 0 0 0 ••• 0 0 0 0 • 0 • 0 0 0 ••• 0 , •• F-7 

Printer Control Commands • 0 • 0 • 0 0 •• 0 •• 0 •••• 0 •••• 0 ••••.. F-24 

Tab Commands •• 0.0 •• 0.0 ••••• 0.' 0 •••...• 0 000. 0 0 •. 00 of-IS 

Vertical Movement Commands o. 0 •••• 0 •• 0 •••• 0 • 0 0 0 0 0 0 •• 0 F-13 

Unsupported Commands o. 0 0 0 0 •• 0 0 0 •• 0 0 0 • 0 • 0 • 0 0 0 • 0 ••. 0 . 0 0 • 0 F-5 

Push/Pop Position (HP) 0 .0000 •.• 0 • 0 0 •• 0 • 0 0 .0.0 ••.•••• 0 0 0 0 0 0 0 0 0 . H-22 

Q 
Qume Emulation Mode 0.00000. 0 0 •• 0000 .• 0 ••••• 0 0 o •• 0 0 0.00000. o. G-l 

R 

Options (Group Q) 0 0 0 0 • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 • 0 see "Setup, Printer" 

Formatting Commands 0 •• 0 0 0 • 0 • 0 •• 0 0 • 0 • 0 0 0 •• 0 • 0 0 . 0 0 • 0 •. 0 .• G-8 

Print Position Commands •••• 0 • 0 • 0 0 0 • o •• 0 ••• o •• 0 0 0 •• 0 0 0 .•• G-16 

Print Quality Commands • 0 0 0 ••• 0 • 0 • 0 0 0 • 0 0 0 •• 0 • 0 0 0 0 0 • 0 .•• , 0 G-24 

Single C'haracter Commands 0 0 0 0 • 0 • 0 0 •• 0 ••• 0 0 0 • 0 0 0 0 0 0 • 0 • 0 0 0 • G-5 

Special Printer Features • 0 •• 0 0 0 ••• 0 0 •• 0 0 ••• 0 • 0 • 0 •• 0 •• 0 0 ..• 0 G-28 

Summary of Supported Qume Commands 0 0 0 0 ••••. 0 0 0 0 0 0 0 • 0 ••• 0 G-2 

Unsupported Qume Commands • 0 0 • 0 • 0 0 0 .• 0 0 • 0 0 .• 0 ••• 0 •• 0 0 • 0 0 G-4 

Redefining characters 00000000 ••• 0 .00 .•• 0 0 0 • 0 •• 4-12,4-13,4-14,4-15, 4-16 

Reset, Epson Master 0 • 0 0 0 0 0 0 0 • 0 0 0 •••• 0 0 0 • , 0 •• 0 •• 0 • 0 •• 0 0 0 0 0 0 0 0 0 0 E-20 

Reset Printer (HP) 0 • 0 • 0 0 0 0 0 • • • 0 • • 0 • 0 0 • 0 0 • • • 0 0 • 0 0 0 • 0 • 0 • • 0 . 0 0 0 0 0 H -63 

Reset, Setup. 0 0 0 0 • 0 0 • 0 •• 0 ••••••• 0 0 • 0 •• 0 0 0 0 0 ••• 0 0 . 0 ••• 0 0 • 0 0 0 .• 3 -36 

Reset, Translation tables •••••• 0 0 0 0 0 •• 0 0 0 0 . 0 000 •• 0 0 • 0 0 •• 3-37,3-39,3-40 

Right Page Margin 00.0.000.00. 0 •• 00000. o. 0.3-39, D-13, E-25, G-ll, H-17 

RTS ••• 0 0 • 0 • 0 • 0 • 0 • 0 0 0 • 0 0 • 0 0 •• 0 .• 0 0 •• 0 0 0 0 see "Interface Options, Serial" 
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s 
Safety, Laser ................................................... ii 

Separation Belt ........•...............................•....... 5-9 

Cleaning the Separation Belt ...................•.........•.. 5-9 

Replacing the Separation Belt ...•....................... 5-9, 5-10 

Serial Interface Cable Specifications ..................•....•......•. 1-7 

Serial Interface Options . . . . . . • . . . . . . . . . . . . . . see "Interface Options, Serial" 

Service Call ..••......•...................................... 5-21 

Setup Keys .......•••.......................•..•.......... 2-4, 2-5 

Setup, Printer ...•.••.............•.......................••..• 3-1 

Alignment, Printer (Group 8) ...........•....•...•.....•.... 3-62 

Horizontal ...•..•...........•...............••...... 3-62 

Vertical ..••........••........•...•.........•...••.. 3-63 

ANSI Command Mode Options (Group A) .•...•.....••........ 3-12 

Carriage Returns ......•.•....•......•.•.•.•...•••.... 3-14 

Character Spacing •.•.•.......•.. , •...•••••••.. " .3-12, 3-13 

Double-spaced Lines .•••...•...•.....•............•..• 3-14 

Line Spacing •• . • . • . . . • • . . . . . . . . . • . . . . • . • • • • • . . • • • • . .3-13 

Line Overflows •.•.•.••.....•.••.•..•...••.•........• 3-13 

Line Feeds ••••.....................•••....•••••.•.. 3-14 

Measurement units .••.•.•••..•.......•.....•.•••...•• 3-12 

Copies, Number of (Group 2) .•..••...••.••....•.•.•.•..••.. 3-44 

Copy Count ..•.••.....•••...•.........•••.•••....•• 3-45 

Copies, Number of (Group 3) •...............••.•....••....• 3-45 

Copy Count .........•..............•...•..••....... 3-45 

Diablo Emulation Options (Group D) .......•...•...•....•...• 3-20 

Carriage Returns •.....•...•..•.....•...•.•...•.....•. 3-21 

Character Spacing, Diablo •.•.•...•..•.•.••••....•••••.. 3-21 

Character Spacing, Selecting .........•...•••••••...•..•• 3-22 

Line Feeds ••.•..•••.••••••......•.•.•.•.......•...• 3-22 

Upper CaselLower Case .••...•....••.••••••.•.•.•...•• 3-22 

Diagnostic Optioos (Group 9) .•.........•...•............••. 3-63 

Debugger ...••....•.....•.•...•.....•..•.•......•.• 3-64 

Debugger Mode •..••...••.••..•....•...•.......••... 3-64 

Diagnostic Page .•.•••.•....•.•.•.....•.••••...•.•... 3-64 

Emulatioo Mode, Page Size/Orientation (Group 1) ..•...••....•.. 3-41 

Delay Before Form Feed .•.•......••...••...••...•..••. 3-43 

Emulation Mode .•......•...............•..••..•....• 3-41 

QMS SmartWriter 80+ Index-11 



Page Orientation ..................................... 3-43 

Paper Size ...•..................................... 3-42 

Epson Emulation Options (Group E) ..................•....... 3-23 

Carriage Returns ..................................... 3-26 

Epson Print Mode .. , ..............•.................. 3-24 

International Characters .. , ...•......................... 3-25 

Default funt •.•...•..................•....•.....•... 3-26 

Pica Print Quality ..•........•........................ 3-24 

Printing Zeros .........................,............. 3 -26 

Fonts, Changing (Group C) •••.•• , ••.•....•••••.•.••.•••... 3-15 

Automatic Font Selection ...........•................... 3-20 

Font Numbers .•..................................... 3-15 

Procedure ....•.. , .........•....... , ... 3-16,3-17, 3-18, 3-19 

Wann Restart •.................•...... , ..... , ....... 3-19 

Interface Options, Common (Group 5) ... , ....... , ............ 3-50 

Eigth Bit ., ...••.................................... 3-53 

Interface Type .•....•................ , .......... , .... 3-50 

Input Buffer Setup ................. , ......... 3-51, 3-52, 3-53 

Online/Offline •.••.......•............... , ........... 3 -50 

Interface Options, Parallel (Group 7) •.••..•..•.••••••.••••••. 3-59 

Busy on Off-Line .......•..•.......•....... , ......... 3-61 

Busy on Printer Error ....••..••....................... 3 -61 

Data Flow Control ..•................................. 3-61 

Off-Line on Error ' ..•......... , ............. , .....•.. 3-61 

Set Fault Bit ..•.......................... , ....•..... 3-60 

Set Printer Error •.•.....•.......•......•............. 3-60 

Interface Options, Serial (Group 6) •••....•..•...•....••...... 3-54 

Bit Rate •..• ', •...... , ... ,.,.'" ... , .. ' ...... , ..... 3-57 

Data Bits """ .. , ....... """"""""""".", 3 -56 

DTR , " " ,. " , •. " ,. " " ..... , , .. , ,. " ., ., , •..... ,3-57 

Parity Checking, •. , •.• , .......•....•.... , ....... , .. , .3-54 

Parity Type ....•......................•............. 3-55 

RTS ..•......•................•................... 3-58 

Stop Bits ••.••••..•. ' •.........•................... 3 -56 

XON/XOFF ...•...•.............•...........•...... 3-58 

Landscape Font, Select Power-Up (Group L) ..........• " " ..... 3-29 

Margins, Page (Group 4) ..................•............... 3-46 

Bottom Margin ...........•.......•.................. 3-49 

Left Margin •.......................•• , ......•...... 3-46 

Right Margin .•...... , ...... , ...•.•................. 3-47 
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Top Margin ......................•.........•.•....•. 3-48 

Portrait Font, Select Power-Up (Group P) .......•.............. 3-29 

Proprinter Emulation Options (Group I) ...........•..•......•. 3-27 

Automatic Line Feed .................................. 3-27 

Carriage Returns .............................•....... 3-28 

Character Set .•..........•.......................... 3-28 

Pica Default Font ...........................•...•••.. 3-28 

Printing Zeros .......................•.......•....... 3-27 

Qume Emulation Options (Group Q) .....•................... 3-30 

Automatic Carriage ReturnILine Feed .........•............ 3-31 

Carriage Returns ..........•...•...............•...... 3-31 

Line Spacing ........•...............•............... 3-30 

Character Spacing, Qume .......................•...... 3-30 

Character Spacing, Selecting ....................•..•.... 3-32 

Summary of ...•...•.................................... C-1 

System Function Options (Group 0) .......................... 3-32 

Blank Page, Suppress .............................•... 3-37 

Cancel Printing ...•...•..••.......................... 3-34 

Copy Count Reset ...••.•.......................•..•.. 3-33 

Fonn Feed/Carriage Return .....................•....... 3-35 

Hex Dump ..•............•....................•.... 3-35 

Reset, Immediate Command Table ......•................. 3-39 

Reset, Immediate Font Table ................•...•....•.. 3-40 

Reset, Printer Setup ............................•...... 3-36 

Reset Translation Tables .....................•......... 3-37 

Status Summary Sheet, Suppress ......................... 3-38 

Setup Reset ................................................. 3-36 

Seven Bit System Considerations ..............•............ see "Bit, 7/8" 

Software Commands, Printer ............................•......••. 4-1 

Copies, Selecting Number of ......................•...... 4-7, 4-8 

Diagrams, Command ...................................... 4-2 

Emulation Mode, Selecting .... '" .................. 4-9, 4-10, 4-11 

Extended Printer Control ............................. .4-10, 4-11 

Font test pages ..•............................... 4-10, 4-11 

Hex dump mode ................................ .4-10, 4-11 

Pause command ................................. 4-10,4-11 

Status summary sheet .........•..............•.... 4-10, 4-11 

Fonts, Changing .•.................................... 4-3, 4-4 

Orientation, Changing Page .........................• 4-5,4-6,4-7 

Paper, Selecting Feed and Size ..................•..... 4-6, 4-7,4-8 
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Translation tables, redefining .........•..•.................. 4-12 

Command translation table .............•...•....•.. 4-12,4-13 

Font translation table .................................. 4-14 

Resetting tables ••.....•.......•.......•.............. 4-15 

Status Codes . . • • . . • . • . • • . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 5 -15 

Status Summary Sheet • . . . . . . • . . . . . . . . . . . . . . . . . • . • . . . . . . . . . • . . . . 1-5 

Special Characters (Epson) ......................•.........•..... E-38 

defining .•.••..•••....•...•......•...•............ E-38, E-39 

downloading .•.••.••.....•...•.........•...•........... E-4O 

Subscript .....••..•........•.......•.............•...... E-15, F-IO 

Superscript ••..........••....•....••.................... E-15, F-lO 

System Function Options (Group 0) ................................ 3-32 

T 

Blank Page, Suppress ...............................•..... 3-37 

Cancel Printing ...••......•....•...•........•........... 3-34 

Copy Count Reset ............•.......................... 3-33 

Form Feed/Carriage Return •....................•........... 3-35 

Hex Dump •••••••.•................•....•............. 3-35 

Reset, Immediate Command Table ......•.•..........•....... 3-39 

Reset, Immediate Font Table •.•.•..........••....•......... 3-40 

Reset, Printer Setup •...•........•.................•.•.... 3 -36 

Reset Translation Tables ....................•.............. 3-37 

Status Summary Sheet, Suppress ......•.•....•.............. 3-38 

Tabs ..••.••....••..•••.•................ see "Horizontal" or "Vertical" 

Termination, Line (HP) •••••••••••....•••••.•••.•••..••••.•..•• H-62 

Test Key ••..••.•.•.............•......................... 1-5, 2-3 

Text Length (HP) ••••••••••••••••••••••..••••.•.•....•.•...... II -16 

Toggle Key ..•.••..•.•...•............................ 1-5, 2-5, 3-7 

Toner Cartridge •........•........................ see "Print Cartridge" 

Top Page Margin •..••...•.•..............•...... 3-48, D-ll, G-9, H-I5 

Transfer Guide, Cleaning ..•.•................................... 5-8 

Translation Tables .•••...............•.. see "Software Commands, Printer" 

Troubleshooting ••.••.....•................................... 5-14 

Diagnostic Page ...•........•......•..................... 5-17 

Error Codes .••.•••.....•.•...... , . , . , .................. 5-16 

Status Codes ....••..................................... 5 -15 

Print Quality Problems .................................... 5 -18 
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Typefaces .............................................. see "Fonts" 

u 
Underlining ................ D-28, E-16, E-!?, F-ll, G-25, G-26, H-60, H-61 

v 
VMI ........................................ D-14, G-ll, G-12, H-19 

Vertical Position (lW) .••.•••...••.••••••••.••••••.•••••••.•••• H-21 

Vertical Tab Command ..•.••..............•... D-8, E-29, F-13, F-16, G-? 

Absolute .......•..................•......•............ D-18 

Setting tab stops ............................... D-16, E-29, F-15 

w 
Wann Restart ..•....•.•..........•••.•..•..••••••.•.• 3-8, 3-11, 3-19 

QMS SmartWriter 80+ Index-IS 



X 
XON/XOFF ...•...•.•.•.•................................... 3-58 

z 
Zeros. slashes in •••••.••..•...............•................... 3-26 
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