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What You Can Learn
From This Manual

Hewlett-Packard has developed a standard set of printer
features (and corresponding commands) for use in its
printers. The set of features designed by Hewlett-Packard
for all of its printers is the PCL language. This manual
describes the PCL language features and commands
available for the Hewlett-Packard Laserdet III printer, and
the basic requirements of PCL language programming.

Experienced
Users

Non-technical
Users

This manual is written for people who
have some programming experience. Many
of the concepts discussed assume some
programming knowledge.

When writing a PCL language program
for this printer the user should be
knowledgeable of the PCL language
concepts presented in this manual.

Many software applications (word
processing software, spreadsheets, etc.)
allow you to embed printer commands as
escape sequences in the body of your
documents. This manual presents the
full syntax and explanation of all the
commands supported by the Laserdet III
printer. These commands will enable
you to take advantage of the LaserdJet III
printer’s advanced feature set.

This manual is divided into 22 chapters and 4 appendices.
A brief description of each chapter is provided on the next

page.
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Chapter 1 - Introductio e HP PCL Langu

This chapter gives a brief history of the development of
the PCL language, describes the PCL language levels
(architecture), and describes PCL commands (control codes
and escape sequences).

Chapter 2 - !

This chapter introduces the idea of the logical page and
identifies the area in which printing can occur. It also
describes the PCL language and the HP-GL/2 coordinate
systems.

Chapter 3 -

This chapter introduces the printer’s feature settings,
collectively, as the print environment and how it is affected
by printer reset functions. Included are descriptions of the
factory default environment, user default environment, and
the modified print environment.

Chapter 4 - -/ 0!

This chapter describes the commands providing job control.
Job commands are usually grouped together and sent at the
beginning of a job. Job control includes restoration of the
user default environment and selection of the number of
copies of each page to be printed.

Chapter 5 -

This chapter describes the commands providing page
format control. Page format control provides for selection
of the page source, size, orientation, margins, and text
spacing.

Chapter 6 -

This chapter describes how to position the cursor within
the logical page.



Chapter 7 -

This chapter describes basic font information including font
characteristics.

Chapter 8 -

This chapter describes how to select a font for printing
using the font characteristics commands. The underline
feature is described at the end of this chapter.

Chapter 9 -

Font management provides mechanisms for downloading
and manipulating soft fonts.

Chapter 10 -

This chapter describes how to organize font/character data
for downloading to the printer.

Chapter 11 -

A printing application may perform the same sequence of
printer commands numerous times. For tasks performed
repeatedly, PCL provides a macro function to reduce the
number of commands that must be sent to the printer.

Chapter 12 -
The print model allows for special effects when printing.
Chapter 13 -

This chapter describes how to define and fill a rectangular
area with one of the predefined PCL cross-hatch (line) or
shading patterns.

vii
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Chapter 14 - Raster Graphics

This chapter describes how to download raster graphics to
the printer and includes various techniques for reducing the
amount of data needed to define the raster image.

Chapter 15 - An Introduction to HP-GL/2 Graphics

This chapter discusses how to learn HP-GL/2, lists the
vector graphics commands, and describes the HP-GL/2
command syntax. An overview of several important topics
is also discussed, such as PCL Picture Frame concept,
scaling, pen status and location, and absolute vs. relative
pen movement.

Chapter 16 - The Picture Frame

This chapter describes how to set up an area on the page
for printing vector graphics (the PCL Picture Frame). It
discuses the commands necessary to define and position the
picture frame, along with the commands used to enter and
exit HP-GL/2 mode.

Chapter 17 - The Configuration and Status Grouj

Chapter 17 describes the commands used to set default
conditions and values for programmable HP-GL/2 features.
It also explains the commands used for scaling, establishing
a soft-clip window, and rotating the HP-GL/2 coordinate
system.

Chapter 18 - The Vector i?;‘!ll;i.:

This chapter provides information about pen movement and
drawing lines, arcs, and circles. Also covered here is a way
to encode coordinates for increased print speed.



Chapter 19 - The Polygon Group

This chapter explains the polygon mode and how it is used
to draw polygons, subpolygons and circles. The commands
for drawing and filling wedges and rectangles are also
covered in this chapter.

Chapter 20 - The Line and Fill Attributes Group

This chapter discusses the commands used to vary the line
types and fill patterns used to create HP-GL/2 graphics.

Chapter 21 - The Character Group

Chapter 21 contains information about the commands used
to print text (labels) in HP-GL/2 mode. This allows you

to print HP-GL/2 labels in just about any size, slant and
direction using proportional or fixed-spaced fonts.

Chapter 22 - Programming Hints

This chapter provides programming information for use
during the development of PCL software.



Your Guide to Setting
Up Your LaserdJet Il
Printer

LaserJet Il User’s
Manual

Creating
Intellifont-Compatible
Fonts Using the AGFA

Compugraphic FAIS
Standard.

The following related manuals provide further information
about the Laserdet III printer, its features, and its
functions.

This is an easy-to-follow guide to the successful set-up
and configuration of your printer. (HP part number
33449-90905).

The User’s Manual provides operation, maintenance, and
troubleshooting information for the Laserdet III printer. A
basic description of fonts and printer commands is also
provided. (HP part number 33449-90901).

This document provides information for designing scalable
fonts using AGFA Compugraphic’s Font Access Interchange
standard. This document can be obtained from AGFA
Compugraphic by writing to the addressed below or by
phone.

AGFA Compugraphic Typographic Systems Division
OEM Technical Support

90 Industrial Way

Wilmington, MA 01887

(508) 658-5600
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Hewlett-Packard created the PCL Printer Language to
provide an economical and efficient way for application
programs to control a range of printer features across a
number of printing devices. HP has evolved both the
definition and implementations of the PCL printer language
to provide the optimal price and performance balance.

PCL5 represents a new break through in price/performance
leadership. Its features were selected in direct response to
customer requests. HP will continue to lead enhancements
to the PCL printer language in order to deliver powerful
technology advances.

The PCL printer language commands are compact escape
sequence codes that embed in the print job data stream.
This approach minimizes both data transmission and
command decoding overhead. HP PCL printer language
formatters and fonts are designed to quickly translate
application output into high-quality, device-specific, raster
print images.

PCL printer language commonality from HP printer to HP
printer helps to minimize printer support problems and
protect HP printer customer investment in applications and
printer driver software.
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PCL Printer Language structure has been useful to guide
language functionality growth and command syntax
definition. The PCL Printer Language has evolved through
five major levels of functionality driven by the combination
of printer technology developments, changing user needs,
and application software improvements. The five phases of
the PCL Printer Language evolution are:

PCL 1 Print and Space functionality is the base set of
functionality for simple, convenient, single user
workstation output.

PCL 2 EDP (Electronic Data Processing) /Transaction
functionality is a superset of PCL 1. Functions
were added for general purpose, multi-user
system printing.

PCL 3  Office Word Processing functionality is a
superset of PCL 2. Functions were added for
high-quality, office document production.

PCL 4  Page Formatting functionality is a superset of
PCL 3. Functions were added for new page
printing capabilities.

PCL 5  Office Publishing functionality is a superset of
PCL 4. New publishing capabilities include font
scaling and HP-GL/2 graphics. The HP Laserdet
III printer is a PCL 5 device.

The PCL printer language model succeeds because the
following points are observed:

w All HP printers implement PCL printer language
features consistently.

= HP printers implement the above language feature
groups in very cost-effective formatters.

» HP printers have the ability to ignore most unsupported
commands.



Control Codes

PCL language printer commands provide access to printer
features. Once a PCL command sets a parameter, that
parameter will remain set until that PCL command is
repeated with a new value or the printer is reset to its user
default environment. For example, if you send the printer a
command to set line spacing to 3 lines/inch, each page will
print 3 lines/inch until the printer receives a different Line

Spacing command or the printer is reset.

= Printer commands are also referred to as escape
sequences. The two terms are used interchangeably

throughout this manual.

» Some escape sequences shown in this manual contain
spaces between characters for clarity. Do not include
these spaces when using escape sequences.

u Also, in the escape sequence a script “¢” is used to
indicate a lower case “1” for clarity.

There are three general types of PCL language commands:
= control codes,
two-character escape sequences, and

parameterized escape sequences.

A control code is a character that initiates a printer
function, for example Carriage Return (CR), Line Feed
(LF), Form Feed (FF), etc.

~10d dH 01
uondnponu| '-
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Escape Sequences

Escape sequence commands consist of two or more
characters. The first character is always the ASCII escape
character, identified by the ¥ symbol. % is a special
control code which identifies the subsequent string of
characters as a printer command. As the printer monitors
incoming data from a computer, it is “looking” for this
character. When this character appears, the printer reads it
and its associated characters as a command to be performed
and not as data to be printed.

Two Character
Escape Sequences

Introduction to HP PCL

There are two forms of PCL escape sequences: two
character escape sequences and parameterized escape
sequences.

Two-character escape sequences have the following form:

E X

where “X” is a character which defines the operation to be
performed. (Note,“X” may be any character from the ASCII
table [see Appendix A] within the range 48-126 decimal
[“0” through “7”]). For a list of the two character escape
sequences supported by the printer refer to Appendix A.

Following are examples of two character escape sequences:

B E  atwo character escape sequence used for resetting
the printer.

B9 a two-character escape sequence used for resetting
the left and right margins.



Parameterized
Escape Sequences

Parameterized escape sequences have the following form:

B Xy #z1 # 22 # z3 ... # Zn[Data]

where y, #, zi and [data] may be optional, depending on
the command.

zi

Zn

Parameterized Character - A character

from the ASCII table within the range 33-47
decimal (! through /) indicating that the escape
sequence is parameterized.

Group Character - A character from the ASCII
table within the range 96-126 decimal (‘ through
~) which specifies the group type of control being
performed.

Value Field - A group of characters specifying a
numeric value. The numeric value is represented
as an ASCII string of characters within the

range 48-57 decimal (0 through 9) which may

be preceded by a + or — sign and may contain

a fractional portion indicated by the digits after

a decimal point (.). Numeric value fields are
within the range -32767 to 32767. If an escape
sequence requires a value field and a value is not
specified, a value of 0 is assumed.

Parameter Character - Any character from the
ASCII table within the range 96-126 decimal

(¢ through ~). This character specifies the
parameter to which the previous value field
applies. This character is used when combining
escape sequences.

Termination Character - Any character from
the ASCII table within the range 64-94 decimal
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(@ through ~). This character specifies the
parameter to which the previous value field
applies. This character terminates the escape
sequence.

[Data]l] Binary Data is eight-bit data (for example,
graphics data, downloaded fonts, etc.). The
number of bytes of binary data is specified by the
value field of the escape sequence. Binary data
immediately follows the terminating character of
the escape sequence.

Following is an example of an escape sequence with a
termination character and no parameter character. This
escape sequence performs a single function.

E&L10

Gacaps Characler Termination Character

Value Field

Parameterized Character

Group Character

The following is an example of an escape sequence with
a parameter character and a termination character.
This escape sequence performs two functions. It is the
combination of two commands:

F.&010 and % &¢2A



EE& /L1 0 2 A

Escape Character ‘ Termination Character
Parameterized Character Value Field
Group Character ‘ Parameter Character
Value Field

Notice that the “%” and the “&¢” are dropped from the
second printer command when they are combined. Also,
the upper-case “O” that terminated the first command
becomes a lower-case “0” parameter character when these
commands are combined.

Use these three rules to combine and shorten printer
commands:

1. The first two characters after “¥” (the parameterized
and group character) must be the same in all of the
commands that will be combined. In the example above,
these are “&” and “(”.

2. All alphabetic characters within the combined printer
command will be lower-case, except the final letter
which is always upper-case. In the combined example
above, “0” becomes “0”. The final character in the
printer command must always be upper-case to let the
printer know that the command is complete.

3. The printer commands are performed in the order
that they are combined (from left to right). Be sure to
combine commands in the order that they are to be
performed.
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This chapter describes the PCL coordinate system. It
defines the logical page, the printable area, introduces the
HP-GL/2 picture (vector graphics) frame, and identifies the
boundaries of each.

The Page 2-1



Logical Page

2-2 The Page

The PCL logical page (also referred to as the PCL
addressable area) defines the area in which the PCL cursor
can be positioned. Although the printer does not actually
have a cursor (like the blinking underline character used
on most computer terminals), the cursor position refers to
the currently active printing position. In other words, the
location of the “cursor” is the position on the logical page
where the next character will be positioned. The cursor can
be moved to different points on the logical page using the
cursor positioning commands. The cursor cannot be moved
outside of the logical page bounds.

The size of the logical page for the media (that is, paper,
transparencies, labels, etc.) is defined in Figures 2-3 and
2-4.



PCL Coordinate The PCL coordinate system is defined as shown in the
Svstem following figure:

| Physical Page

The point (0,0) is at the left edge of the logical page at the
current top margin position. Since the top margin may be
changed using a printer command, the physical location of
the point (0,0) may change.
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The units of the X-axis of the PCL coordinate system may
be dots, decipoints, or columns. The units of the Y-axis
may be dots, decipoints, or rows.

The dot is the smallest printable unit. On LaserdJet family
printers, one dot equals ﬁ inch. The number of dots
printed per inch is referred to as the printer’s resolution.

A decipoint is % inch or one-tenth of a PCL typographic
point.

The width of a column is defined by the current horizontal
motion index (HMI). The distance between rows is
defined by the current vertical motion index (VMI), or
lines-per-inch (Ipi). HMI, VMI and Ipi are described in
Chapter 5, Page Control Commands.

Internally, the printer uses a different unit of measure. It
maps dots, decipoints, and columns and rows to this unit of
measure. This internal unit is % inch. All positioning is
kept in internal units and rounded to physical dot positions
when data is printed.

In addition to text and raster graphics, HP-GL/2 vector
graphics can be placed on the PCL logical page. HP-GL/2
vector graphics are incorporated using the concept of the
HP-GL/2 picture frame (see Figure 2-2). Within this
picture frame, HP-GL/2 uses its own coordinate system and
units of measure. The HP-GL/2 coordinate system and
units are described in detail in Chapter 15, Introduction to
HP-GL/2 Vector Graphics and Chapter 16, The Picture
Frame.



g
! Physical Page
. -

Logical Page
Anchor Point

\

A

Picture Frame

e T T

The printable area is the area of the physical page in which
the printer is able to place a dot. The physical page refers
to the size of the media (that is, paper, transparencies,
labels, etc.) installed in the printer.

The relationship between physical page, logical page,
default picture frame, and printable area is defined in
Figures 2-3 and 2-4.
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D Physical Page
- - - - Printable Area
Logical Page
HP-GL/2 Default Picture Frame

Physical Page Width

Physical Page Length

Logical Page Width

Maximum Logical Page Length
Distance Between the Edge of the
Physical Page and the Logical Page
Distance Between the Edge of the
Physical Page and the Logical Page
Distance Between the Edge of the
Physical Page and the Printable Area
= Distance Between Edge of the
Physical Page and Edge of Default
HP-GL/2 Picture Frame

&

s
W f%

I

I o m mMOoOowm>»

Width of the Printable Area = A-2*G
Length of the Printable Area = B-2*G

All dimensions are in dots.

LETTER 2550 3300 2400 3300 75 0 50 | 150
LEGAL 2550 4200 2400 4200 75 0 50 | 150
EXECUTIVE 2175 3150 2025 3150 75 0 50 | 150
A4 2480 3507 2338 3507 71 0 50 | 150
COM-10 1237 2850 1087 2850 75 0 50 | 150
MONARCH 1162 2250 1012 2250 75 0 50 | 150
C5 1913 2704 1771 2704 71 0 50 | 150

DL 1299 2598 1157 2598 71 0 50 | 150

Figure 2-3. Portrait Logical Page and Printable Area Boundaries
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D Physical Page
- - - - Printable Area
Loglical Page
HP-GL/2 Default Picture Frame

Physical Page Width

Physical Page Length

Logical Page Width

Maximum Logical Page Length

Distance Between the Edge of the

Physical Page and the Logical Page

F = Distance Between the Edge of the
Physical Page and the Logical Page

G = Distance Between the Edge of the
Physical Page and the Printable Area

H = Distance Belween Edge of the

Physical Page and Edge of Default

HP-GL/2 Picture Frame

moOom>»
L T

Width of the Printable Area = A-2*G
Length of the Printable Area = B-2*G

All dimensions are in dots.

PAPER SIZE . 5
LETTER 3300 2550 3180 2550 60 0 50 | 150
LEGAL 4200 2550 4080 2550 60 0 50 | 150
EXECUTIVE 3150 2175 3030 2175 60 0 50 | 150
A4 3507 2480 3389 2480 59 0 50 | 150
COM-10 2850 1237 2730 1237 60 0 50 | 150
MONARCH 2250 1162 2130 1162 60 0 50 | 150
C5 2704 1913 2586 1913 59 0 50 | 150
DL 2598 1299 2480 1299 59 0 50 | 150
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This printer performs pixel level clipping. This means that
when printing characters or graphics, if any portion of the
character cell or graphic is outside the printable area, only
that portion outside the printable area will be clipped (see
Figure 2-5).

Resulting Print
Physical Page

Character Cell Position Partial Character Clipped

.......... h a .......... n a

Printable Area Printable Area

2-8 The Page
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The group of all of the printer’s current feature settings,
collectively, is referred to as the print environment. The
printer maintains four print environments: the factory
default environment, the user default environment,
the modified print environment and the overlay
environment. This chapter describes the factory default
environment, the user default environment, and the
modified print environment (the overlay environment is
described in Chapter 11, Macros).

Default settings refer to the settings programmed into the
printer at the factory or settings selected using the control
panel. The term, default, simply refers to the settings the
printer uses unless printer commands select other settings.

Each time a job is printed, some of the printer’s feature
settings may be changed from their default values to
produce the desired printed output for that job. After the
job has printed, the job specific feature settings will no
longer be required, since the next job will likely have
different output requirements. The next job should clear all
previous job settings by performing a reset. This allows a
job to start with the default settings as a base and vary only
those settings that are needed. Returning to the default
environment at the beginning of each print job eliminates
the need for setting every feature each time a job is run.
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A factory default is a feature setting programmed into the
printer at the factory. The group of all of the printer’s
feature settings set to their factory setting is referred to

as the factory default environment. (These features are
described in this manual.) Since the HP-GL/2 features are
used for HP-GL/2 operation only, the printer environment
features are separated, for convenience, into two lists or
contexts: PCL and HP-GL/2. Table 3-1 lists the printer’s
PCL factory defaults and Table 3-2 lists the printer’s
HP-GL/2 factory defaults.

Table 3-1

~fa1ilt C ot Drl ™ anftovt
t Default Settings “CL Lontexi

JOB CONTROL

Number of Copies® 1
Registration Left=0, Top=0
PAGE CONTROL
Print Direction 0
Orientation® Portrait
Page Size" Letter
Paper Source Tray
Vertical Motion Index” 8 (6 Ipi)
Horizontal Motion Index 12 (10 cpi)
Top Margin 1" (150 dots)
Text Length Letter size

(3" top and 3" bottom margin)
Left Margin Left logical page boundary
Right Margin Right logical page boundary

Perforation Skip
Line Termination

On
CR—CR, LF-LF, FF—FF

Continued on next page.

* User default values may be selected by the user from the
printer’s Operator Control Panel.
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Table 3-1. Print Environment Default Settings — PCL
Context (continued)

FONTS™

Symbol Set” Roman-8

Spacing fixed

Pitch*** 10 cpi

Height"** 12 point

Style Upright

Stroke Weight Medium

Typeface Courier

Underlining Mode Off

FONT MANAGEMENT

Font ID 0

Character Code 0 w
RASTER GRAPHICS oy
Left Margin 0 § ;
Resolution 75 dpi 3
Compression Method 0 ‘_‘:i
Raster Height N/A

Raster Width Logical Page Width

Continued on next page.

* User default values may be selected by the user from the
printer’s Operator Control Panel for these items.

™ The font characteristics are determined by the default
font. The default font can be the factory default font or the
user selected default font from the Operator Control Panel
or from a font cartridge with a default font.

4 3k ok

Selectable from the front panel if a scalable font has
been selected as the user default.
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Table 3-1. Print Environment Default Setti

Context (continued

PRINT MODEL

Current Pattern
Source Transparency Mode
Pattern Transparency Mode

solid
0 (transparent)
0 (transparent)

RECTANGULAR
AREA FILL

Horizontal Rectangle Size
Vertical Rectangle Size
Area Fill ID

o

PICTURE FRAME

Picture Frame Width
Picture Frame Height
Picture Frame Anchor Point

HP-GL/2 plot horizontal size
HP-GL/2 Plot Vertical Size

logical page width
text length
left edge of logical page and
3" down from logical page top
picture frame horizontal size
picture frame vertical size

MACRO

Macro ID 0
TROUBLESHOOTING

COMMANDS

End-of-Line Wrap OFF
Display Functions OFF
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Table 3-2.

Print Environment Default Settings — HP-GL Context

CHARACTER GROUP

Character Set

Font Spacing

Pitch

Height

Posture

Stroke Weight
Typeface

Character Direction
Character Direction Mode
Character Size Mode
Character Width
Character Height
Character Slant

Extra Horizontal Space
Extra Vertical Space
Character Fill Mode
Label Origin

Label Terminator
Transparent Data Mode
Primary Font ID
Secondary Font ID
Scalable or Bitmap Font

Roman-8
fixed
10 cpi
12 point
upright
medium
HP-GL stick
horizontal
absolute
size transformation off
NA
NA
0
0
0
no edging and solidly filled
1
etx
off
0
0
Select scalable fonts only

VECTOR GROUP

Plotting Mode absolute
Pen State up
POLYGON GROUP

Polygon Buffer cleared
Polygon Mode off

The Print Environment
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Table 3-2.

Print Environment Default Settings — HP-GL Context
(continued)
LINE AND FILL
ATTRIBUTE GROUP
Line Type solid
Line Type Repeat Length 4% of the diagonal distance
from P1 to P2
Line Cap butt
Line Join mitered
Miter Limit 5
Pen Width 0.35mm
Pen Width Selection Mode metric
Selected Pen 0 (no pen)
Symbol Mode off

Fill Type

User-defined Line Type
Anchor Corner
User-defined Fill Types
Transparency Mode
Screened Vector

solid (bi-directional)
eight standard line types
(0,0) plotter units
solid fill
On (transparency)
No screening

CONFIGURATION AND
STATUS GROUP

Scale Mode
Window

Coordinate System Orientation

P1, P2

off

PCL default picture frame

(the PCL default logical page
less } inch at the top
and the bottom)

orientation of PCL default
logical page coordinate system
lower left, upper right corners,
respectively, of picture frame
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User Default A user default is a setting selected from the printer’s
Environment canteol panel.

There are several PCL features in the printer for which
user defaults may be selected through nine Printing Menu
selections. These features are as follows:

Number of Copies

Font Selection (Font Source, Font Number, Pitch™ or
Point Size")

PAPER (Page Size: Paper and Envelopes)

Manual Feed

Orientation

FORM (Form Length, VMI)

Symbol Set

“Scalable typefaces only - fixed-space typefaces select pitch;
proportionally-spaced typefaces select point size.

.I  Refer to discussion on VMI for the implications of setting
@ the user default Form Length (FORM=) selection.

For instructions on how to select these user defaults from
the control panel refer to the user’s manual.

User default settings are stored in the User Default
Environment and are retained even if the printer is turned
OFF.

The User Default Environment consists of the user default
settings (any user default settings selected from the control
panel) with the remainder of the environment features set
to their factory default values.
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The current printer feature settings constitute the modified
print environment. Whenever a feature setting is altered
using escape sequences, the new setting is recorded in the
modified print environment.

The modified print environment is saved during a macro
call or overlay and restored upon its completion. Since
HP-GL/2 cannot be accessed within macros, it’s settings
are not part of the modified print environment.

The modified print environment consists of the current
settings for the following features:

Modified Print Environment Features

Page length

Page size

Orientation

Left registration

Top registration

Paper source

Number of copies

Margins

Perforation skip mode

Line termination mode
End-of-line wrap

Current font (pri/sec)
Primary font characteristics
Secondary font characteristics
HMI

Primary font

Secondary font

Font ID

Character code

3-8 The Print Environment

Macro ID

VMI/Line spacing

Horizontal rectangle size

Vertical rectangle size

Area fill ID

Raster graphics resolution

Raster graphics presentation mode
Raster graphics left margin
Pattern ID

Current pattern

Source transparency mode
Pattern transparency mode

Print direction

Raster graphics compression mode
Underline mode

Raster graphics height

Raster graphics width



The following items are not part of the modified print
environment:

Current cursor position
Cursor position stack
Downloaded fonts/macros
Picture frame dimensions
HP-GL/2 plot size dimensions
Picture frame anchor point

Resetting the Print
Environment

Resets are used to return the printer to a known
environment. Depending on the type of reset performed,
the printer returns to either the user default environment
or the factory default environment.

A Printer Reset restores the user default environment
and deletes temporary fonts and macros. A Printer Reset
is performed by sending the ¥ E command or by holding
RESET ) on the control panel for approximately five seconds,
until 07 RESET appears in the display window. The
Printer Reset command is described in Chapter 4, Job
Control Commands.

The ¥ E command prints any partial pages of data which
may have been received. The control panel (RESET) discards
any formatted pages which have not yet been printed.

Both resets ( % E and the control panel ) return
the HP-GL/2 settings to their default values. % E used

in HP-GL/2 mode returns the printer to PCL mode in
addition to resetting the Print Environment. The HP-GL/2
IN (Initialize) command resets HP-GL/2 settings to

their default values without affecting the PCL settings
(refer to the Initialize command described in Chapter 17,
Configuration Group, for additional information).
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Note @
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Hewieti:—I:‘ackard strongly recommends the use of the ;-E
command at the beginning and end of each job.

A RESET MENU restores the factory default environment
but retains the printer configuration (that is, the Auto
Continue and I/O type, RET (Resolution Enhancement
Technology), and Page Protect settings), deletes temporary
fonts and macros, and discards any formatted pages

which have not yet been printed. RESET MENU is
performed by holding (RESET MENU) on the control panel
for approximately five seconds until 09 RESET MENU
appears in the display window (refer to the user’s manual
for additional information).

A COLD RESET restores the factory default environment
and the factory printer configuration settings. COLD
RESET is performed by power cycling the printer while
holding (ON LINE) until a 08 COLD RESET is displayed.



Compatibility

Control panel functionality has been added to the printer

to permit selecting user defaults for certain features. This

permits users to tailor their printer’s default environment
to their printing requirements. For example, European

users may choose to select a font other than the factory
default font as their default; or, Electronic Data Processing
(EDP) users may choose to select 66 lines per letter

page rather than 60 lines as their default. To ensure
compatibility with applications written for Laserdet family
printers, the user defaults must be set equal to their factory
default values. The following table shows the factory
default setting for each feature for which a user default
setting may be selected.

lable 3-3. LaserJet Family Compatibility

HP LaserdJet III
Control Panel
Function ;
Copies 1
Font Source I unless installed cartridge has a default mark
Font Number 0
Pitch 10.00 cpi
Point Size 12.00 pt.
Paper Letter / A4*
Orientation Portrait
Form 60/64*
Manual Feed Off
Symbol Set Roman-8

" Factory default for 220v option
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Job Control Commands

Introduction

A job typically consists of three parts:

m commands providing job control,

= commands providing page control, and
= document data.

This chapter describes the commands providing job control.
Job control commands are usually grouped together and
sent at the beginning of a job. Page control commands and
data are associated with each printed page of a job. Job
control commands include the following:

= restoration of the user default environment, reset,
u selection of the number of copies of each page,

m left and top offset registration
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Structure of a Job

Preamble Job Control Commands

Page 1 Page Control Commands
Data

Page 2 [Page Control Commands]*
Data

Page n Page Control Commands
Data
* See note below

A If a number of consecutive pages within a job have the
% same format (such as margins, VMI, HM]I, etc.), the
associated page control commands only need to be sent once
for that group of pages.

Note
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Printer Reset

Receipt of the Printer Reset command restores the user
default environment, deletes temporary fonts and macros,
and prints any partial pages of data which may have been
received.

EE

Hewlett-Packard strongly recommends the use of the

printer reset command at the beginning and end of each
job.

Job Control Commands 4-3

lonuod awrfy



Number of Copies

Example

The Number of Copies command designates the number of
printed copies of each page.

E&i#X

# = Number of copies (1 to 99 maximum)

This command can be received anywhere within a page and
affects the current page as well as subsequent pages.

The factory default number of copies is 1.

To print 3 copies of a page, send:
R &e3xX

—
—
—
—
/
/
—
sn—
——"
—
m—

First Page

TR

Second Page
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The Left (long-edge) Offset registration command
designates the position of the logical page across the width
(short side) of the physical page. This command can be
used to adjust the text position on the page to allow
additional room for the page binding

E&t#U

# = The number of decipoints (=35 inch)

The value (#) is a signed number, valid to 2 decimal places.
The units are decipoints. Positive values cause the logical
page, regardless of orientation, to move right along the
width of the physical page (refer to Figure 4-2).

Negative values cause the logical page, regardless of
orientation, to move left along the width of the physical
page (refer to Figure 4-2).

1. The +/— value is absolute with respect to the default
position of the logical page, along the width of the
physical page. It is not relative to the present location.

2. The registration commands may cause data loss by
moving the logical page outside the printable area.

3. This command has the same effect regardless of
orientation.
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Portrait

Landscape

I +T.0.
-L.0. = -

4-T.O.
B
-L.O.¢— ‘ - 4.0,
|
.| Portrait
+T.0. Print

=['='—‘¢ +L.0.

+T.0. l

Landscape Print

T.O.=Top Offset
L.O.=Left Offset
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The Top (short-edge) Offset registration command
designates the position of the logical page along the length
(long side) of the physical page.

R&i#1Z
# = The number of decipoints (=35 inch)

The value (#) is a signed number, valid to 2 decimal places.
The units are decipoints. Positive values cause the logical
page, regardless of orientation, to move down along the
length of the physical page (refer to Figure 4-2).

Negative values cause the logical page, regardless of
orientation, to move up, along the length of the physical
page (refer to Figure 4-2).

1. The +/— value is absolute with respect to the default
position of the logical page, along the length of the
physical page. It is not relative to the current location of
the logical page.

2. The registration command may cause data loss by
moving the logical page outside the printable area.

3. This command has the same effect regardless of
orientation.

Job Control Commands 4-7

IOJIUQS qor 'p



4-8 Job Control Commands



Page Control commands and data are associated with each
printed page of a job. These commands determine such
features as page source, size, orientation, margins, and text
spacing. This chapter describes the commands providing
page format control.

If a number of consecutive pages within a job have the
same format, the associated page control commands should
only be sent once for that group of pages.

Page Control Commands 5-1



Page Size

5-2 Page Control Commands

The Page Size command designates the size of the paper
which in turn defines the size of the logical page.

FR&i#A

PAPER:
# = 1- Executive (7] x 105 in.)
2 - Letter (85 x 11 in.)
3 - Legal (85 x 14 in.)
26 - A4 (210mm x 297mm)

ENVELOPES:
# = 80 - Monarch (Letter - 31 x 71 in.)
81 - Com-10 (Business - 4% X 9% in.)
90 - International DL (110mm x 220mm)
91 - International C5 (162mm x 229mm)

Upon receipt of this command any unprinted pages will

be printed, the top margin, text length, and left and right
margins will be set to their user defaults, and the automatic
macro overlay will be disabled. The cursor is moved to the
left edge of the logical page at the top margin (see Figure
5-5) on the following page. Also, certain HP-GL/2 state
variables are reset (refer to Table 5-3, under Sending a
Page Size Command).

The factory default Page Size is letter (A4 for 220v option
printer); however, a user default Page Size may be selected
from the control panel. The Page Size command takes
precedence over the printer’s control panel FORM setting.

If the Page Size command selection differs from that of
the installed paper tray size, a message is displayed on the
control panel requesting installation of a paper tray of the
specified size.



Example

The Page Size command is not supported on the LaserdJet,
Laserdet Plus, or the LaserdJet 500 printers.

To select a legal size page, send:

B &(3A

If the source paper tray is configured for LETTER (that
is, PAPER=LETTER), this command causes the following
attendance message in the printer display window:

PC LOAD LEGAL

When the printer senses the existing paper supply has been
removed and replaced with new paper size, the print job
continues automatically.

Page Control Commands 5-3
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Page Length

5-4 Page Control Commands

The Page Length command designates the length of the
logical page in lines at a given VMI which in turn defines
the physical page size.

E&t#P
# - Number of Lines

The value field (#) identifies the length of the logical page
in lines. If a request is received for a page length greater
than the maximum supported page size or if the Vertical
Motion Index (VMI) is 0, the Page Length command is
ignored.

If a Page Length command is received that designates a
page size different from that of the installed paper tray,
a message is displayed on the control panel requesting
installation of the appropriate paper size.

Upon receipt of this command any unprinted pages will be
printed, the top margin, text length, left and right margins
will be set to their user defaults, and the automatic macro
overlay will be disabled. The cursor will be moved to

the left edge of the logical page at the top margin on the
following page. Also, certain HP-GL/2 state variables are
reset (refer to Table 5-3, under Sending a Page Length
Command).

The Page Length command must be used with the
Laserdet, LaserJet Plus, and Laserdet 500 to set the page
size. Either the Page Length command or the Page Size
command can be used with the LaserdJet series II, Laserdet
IID, Laserdet IIP, LaserdJet III, and Laserdet 2000 printers,
however, the Page Size command is preferred over the Page
Length command.



Note

%l

The factory default logical page length is defined by the
factory default page size, which is letter; however, a user
default page size may be selected from the control panel.

A change in the control panel FORM setting results in a
modification of the VMI. If the Page Length command
follows a VMI change, the physical size of the page is
recalculated. The page length command may result in
selecting a different paper size.

The following tables list page length values associated with
the standard paper sizes.

Table 5-1
Portrait Orientation

Page Length Settings

Page Size 6 Lines 8 Lines
Per Inch Per Inch
Letter 66 88
Legal 84 112
A4 70 93
Executive 63 84
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Example

5-6 Page Control Commands

lable 5-2

Landscape Oriel

Page Length Settings
Page Size 6 Lines 8 Lines
Per Inch Per Inch
Letter 51 68
Legal” - -
A4 49 66
Executive 43 58

* Once in landscape orientation, it is not possible to specify
legal size paper using the Page Length command. To print
a legal size page in landscape orientation, start out in
portrait orientation, set the page length using the ¥ &/(84P
command, and then set the orientation using the & &¢10
command.

To determine the number of lines per page, simply multiply
the line spacing setting (lines per inch) times the length of
the physical page in inches.

Most HP-GL/2 state variables retain their previous
HP-GL/2 value upon receipt of this command (that is, they
are not affected by PCL mode). However, certain changes
to the PCL state can affect the HP-GL/2 state (see Table
5-3).

If this is the first time the device has entered HP-GL/2
since an B E, power-on, or control panel reset, all HP-GL/2
state variables will be at their default settings, as mandated
by the picture presentation directives and the current PCL
state.

If FORM =80 LINES is set and PAPER=LETTER, a
request for Legal % &/84P will result in a load executive
paper message since 84/4 = 10.5 inches (the physical
length of executive size paper.



Example

The Paper Source command designates any one of three
paper locations as the paper source or prints the current
page.

E&(#H

# = 0 - Print the current page
(paper source remains unchanged)

1 - Feed paper from the paper tray
2 - Feed paper from manual input

3 - Feed envelope from manual input

The Paper Source command causes the current page to be
printed and the cursor to be moved to the left edge of the
logical page at the top margin position (see Figure 5-4) for
the next page.

Value fields 1 and 2 will accept either paper or envelope
sizes. Value Field 3 will accept only envelope sizes.

The factory default paper source is the internal tray.

To feed paper from the manual feed slot, send:

B &/2H

If the selection requires operator action (such as manually
feeding paper), a printer attendance message will appear
in the display. In this example assume that letter size

has already been specified and letter tray is installed, the
display will show PF FEED LETTER. The printer will wait
until the manual feed paper sensor detects that the paper
(or envelope) has been placed in the manual feed slot and
then begin printing.
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2 State Variables

Esc E
or
Control Panel Reset:

+ executes “IN” command

» defaults picture frame

» defaults picture frame anchor point
defaults HP-GL/2 plot size

Changing Orientation
or
Sending a Paper Size Command
or
Page Length Command:

+ defaults picture frame anchor point

» defaults picture frame

» defaults HP-GL/2 plot size

« defaults P1 and P2 (“IP;”)

» defaults soft-clip window (“IW;”)

» clears the polygon buffer (“PMO0;PM2;”)

+ updates the current position to the lower-left
corner of the picture frame (P1).

Redefinition of the Picture Frame:

» defaults P1 and P2 (“IP;”)

« defaults soft-clip window (“IW;”)

« clears the polygon buffer (“PMO0;PM2;”)

» updates the current position to the lower-left
corner of the picture frame (P1).

Redefinition of the Anchor Point:

+ defaults P1 and P2 (“IP;”)

» defaults soft-clip window (“IW;”)

» clears the polygon buffer (“PMO0;PM2;”)

» updates the current position to the lower-left
corner of the picture frame (P1).

Specifications of a New
HP-GL/2 Plot Size:

» changes the picture frame scaling factor.
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Orientation defines the position of the logical page and
the direction of print with respect to the physical page as
shown in Figure 5-1.

E&t#0

# = 0 - Portrait
1 - Landscape
2 - Reverse Portrait
3 - Reverse Landscape

» This command can only be used once per page. To print
multiple orientations per page use the Print Direction
command.

s If this command does not charge the orientation (that is,
sent with the value field set to the current orientation), it
is ignored.

The Orientation command causes the page length, top
margin, text length, left and right margins, Horizontal
Motion Index (HMI) and VMI to be set to their user default
values, and disables the automatic macro overlay. Also, all
data received prior to this command will be printed and

a form feed and carriage return executed (the cursor is
moved to the left edge of the logical page at the top margin
cursor position (see Figure 5-5)).

The factory default orientation is portrait. Landscape
orientation may be selected as the user default orientation
using the control panel.

The Laserdet III printer automatically rotates all fonts to
the current orientation.
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Physical Page

<

Portrait

Physical Page

Reverse Portrait

Top Margin

Physical Page

N

(0.0)__

(0.0

| Top
Margin

Reverse Landscape
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The orientation of the HP-GL/2 picture is also affected

by the logical page orientation. Figure 5-2 illustrates the
affect of logical page orientation on the HP-GL/2 picture
orientation. It is possible to alter the HP-GL/2 picture
orientation within the logical page using the HP-GL/2 RO
command (refer to Chapter 21, for additional information).

Most HP-GL/2 state variables retain their previous
HP-GL/2 value upon receipt of this command (that is, they
are not affected by PCL mode). However, certain changes
to the PCL state can affect the HP-GL/2 state (see Table

5-3).
+ X
[ 2
PCL Text Direction
Anchor Point ¢ + X
— PCL Text Direction
+Y Anchor Point
& Picture "
A h Frame :
+Y
+Y
00 |, 00 |, x
b e coy Logical >
— Page ——
Logical Page Orientation = Portrait Logical Page Orientation = Landscape
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Print Direction The Print Direction command rotates the logical page
coordinate system with respect to the current orientation

without performing a page eject. This allows printing in

four orientations on the same page. Rotation is performed
in 90° increments in a counterclockwise direction.

E&a#P

# = 0 - 0° Portrait
90 - 90° Landscape
180 - 180° Reverse Portrait
270 - 270° Reverse Landscape

Changing the print direction causes the following:

The logical page coordinate system (logical page width,
length, top and left offset) are transformed accordingly.
For example, rotating a default page (portrait orientation,
0° print direction) 90° causes data to print in the
landscape direction across the “portrait” page.

The margins are translated (e.g., when the print direction
changes by 90°, the left margin becomes the new top
margin, the former top margin becomes the new right
margin, etc.)

The cursor position remains at the same physical
location.

= All subsequent printing (characters, area fill patterns,

5-12 Page Control Commands

raster images) is rotated to coincide with the new print
direction.

Any current raster graphics end when the print direction
changes.

HMI is set to that of the current font used for each new
direction.



The Print Direction Command does not affect HP-GL/2
vector graphic images. HP-GL/2 graphics can be rotated
only with the Orientation command (¥:&(#0) or the
HP-GL/2 “RO” command.

LaserdJet II
3

ITI

Laserdet
11 s0p10s

II 19rI9se
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Text Area

Text printing may be restricted to a specific area within the
logical page using the left margin, right margin, top margin,
text length and perforation skip mode commands. This
area is known as the text area.

The left margin defines the distance between the left edge
of the logical page and the left edge of the text area. The
right margin defines the distance between the left edge of
the logical page and the right edge of the text area. The
width of the text area is the distance between the left

and right margins. The top margin defines the distance
between the top of the logical page and the top of the text
area. The text length defines the length of the text area
which in effect defines the bottom margin. The perforation
skip region is the distance from the bottom of the text area
to the top of the text area on the next page. The text area
is shown in Figure 5-4.

In general, characters will be printed when they fall within
the text area. However, characters can be printed between
the bottom of the text area and the top of the text area

on the next page only if perforation skip is disabled.
Characters will be printed outside the text area if a cursor
move escape sequence positions the cursor outside the text
area (but within the printable area).

= Attempting to print characters outside the printable area
will result in data loss.

w The default text area is the default HP-GL/2 picture
frame.
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1IN The Left Margin command sets the left margin to the left
' edge of the specified column.

R &a#L

# = Column number

The first column within a line is column 0, which is located
at the left edge of the logical page (the HMI setting defines
the distance between columns, which thereby defines the
maximum number of columns on the logical page). If the
value field specifies a column greater than the current right
margin, the command is ignored.

Margins represent a physical position and once set do not
change with subsequent changes in HMI.

If the cursor is to the left of the new left margin, the cursor
will be moved to the new left margin.

The factory default left margin is column 0.

Example To set the left margin to column 5, send:
B &a5L
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Example

The Right Margin command sets the right margin to the
right edge of the specified column.

E&a#M

# = Column number

The maximum right column is located at the right edge

of the logical page (the HMI setting defines the distance
between columns, which thereby defines the maximum
number of columns on the logical page). If the value field
specifies a column which is greater than the right edge of
the logical page, the right margin is set to the right edge of
the logical page. If the value field specifies a column less
than the left margin, the command is ignored.

Margins represent a physical position and once set do not
change with subsequent changes in HMI.

If the cursor position is to the right of the new right
margin, the cursor will be moved to the new right margin.

The factory default right margin is the right edge of the
logical page.

To set the right margin to column 45, send:
R &ad5M
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The Clear Horizontal Margins command resets the left and
right margins. The left margin is set to the left edge of the
logical page (column 0) and the right margin is set to the
right edge of the logical page.

B 9 - Reset Left and Right Margins
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The Top Margin command designates the number of lines
between the top of the logical page and the top of the text
area.

E&I#E

# = Number of lines

The Top Margin command is ignored if the value field (#)
is greater than the current logical page length or if the
current VMI is 0 (VMI defines the distance between lines of
text).

Receipt of a Top Margin command resets the text length
according to the following equation:

Top Margin = logical page length in inches - (top margin in

inches + % inch).

The top margin represents a physical position and once set
does not change with subsequent changes in VMI or line
spacing.

The vertical cursor position for the first line of print on the
logical page is determined by the current values of the top
margin and VMI, using the following equation:

First line in inches = top margin in inches + (0.75 X VMI)

Refer to Figure 5-5. Note that the cursor is positioned
down 75% of the VMI distance (0.75 * VMI). This positions
the cursor at the base line position of a character for correct
character positioning in a character cell.
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Example To set the top margin to line 4, send:
B &(4E

The first line of the logical page is line 0.

l_—— Left Margin

Top of Page
I
= = e e e e ety =
VMI Distance |
I
I
Top Margin ——fp—= =— =— — —I ______
75% of VMI ~[ I
]
|
Default Cursor—" I
(CAP) Position
I
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The Text Length command designates the number of
lines (at a given VMI) within the logical page available for
printing text, the text area. This effectively defines the
bottom margin.

E&(#F

# = Number of lines

The value field (#) sets the text length in lines referenced
from the top margin. If a value greater than the logical
page length minus the top margin is specified or if the
current VMI is 0, the command is ignored. The user
default text length is invoked whenever the orientation,
page length, page size or top margin is changed. The user
default text length is computed as follows:

48
Text Length in Lines =((Logica| page length in inches - (Top margin inches) - (1/2 inch) X W)

(Integer portion of)

Factory Default Text
Length in Lines

Example

= ((Logical page length in inches - 1 inch) X %)

The user default VMI is selectable using the control panel;
that is, the VMI is calculated from the FORM menu
setting.

To select a text length of 60 lines, send:
B &(60F
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Perforation Region The perforation region is the distance from the bottom of
the text area of one page to the top of the text area (top
margin) of the next page. When perforation skip is enabled
a line feed or half line feed that would move the cursor
beyond the bottom of the text area, causes the cursor to
move to the top of the text area on the next page. When
perforation skip is disabled, a line feed or half-line feed
will allow the cursor to move to the next line or half-line
into the perforation region allowing printing to continue
there.

E&i(#L

# = 0 - Disable
1 - Enable

The factory default is perforation skip enabled.

Whenever the perforation skip mode is changed, the top
margin and page length are returned to their default
values.

Note J When perforation skip is disabled, some print lines could

’g fall outside the printable area and be lost. If lines of data
could fall into the unprintable area, perforation skip should
be enabled.

o
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Horizontal Motion The Horizontal Motion Index (HMI) command designates
Index the width of the columns.

E&k#H

# = Number of 35 inch increments.

The value field (#) range is 0 to 32767.

The value field is valid to 4 decimal places. A value of zero
(0) indicates no horizontal motion.

When fixed pitch fonts are selected, all printable characters
including the space and backspace characters are affected
by HMI. When proportional fonts are selected, the HMI
affects only the space control code character.

HMI is defaulted when any of the font characteristics
are changed and when switching between primary and
secondary fonts with shift in and shift out.

The default HMI is equal to the pitch value in the

font header. The factory default font’s HMI is 12

(which is % = ilﬁ inch per character or 10 characters per
inch).

Example To print the printer’s resident 16.66 ‘pitch Line Printer font
at 17.75 cpi, send % (s16.66H to select the Line Printer
font, then send the command ¥ &k6.76H to change HMI.
This value field is calculated as follows:

HMI units 120
= = 6.76H
Desired CPI 17.75

Each character will then occupy 6.76/120 inch or 1/17.75
inch.
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To use Courier 12 point (10 cpi) and print 80 characters
across A4 paper, would require that the HMI value be
adjusted. That HMI value would be calculated as follows:

2338 dots wide*
A4 Width (inches) = ——— 295 WII8 " _ 2293 inches

300 dots/in.

* this value obtained from Figure 2-3 or 2-4 which
identify the page sizes (in dots).

80 characters

# char/inch = -
7.793 in.

10.266 cpi

120 HMI units

— = 11.689 HMI value
10.266 char./inch

Desired HMI =
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Vertical Motion

Index

Example

The Vertical Motion Index (VMI) command designates the
height of the rows. (The vertical distance the cursor will
move for a line feed operation.)

E&it#C

# = number of ;lg inch increments between rows.

The value field (#) range is from 0 to 32767. If the
specified VMI is greater than the current logical page
length, the command is ignored.

The value field is valid to 4 decimal places. A 0 in the value
field indicates no vertical movement.

This command affects the line feed and half line feed
spacing.

The factory default VMI is 8 which corresponds to 6 lines
per inch. A user default VMI can be selected from the
control panel using the FORM menu item (refer to the
HP LaserdJet III Printer User’s Manual for additional
information).

To designate a VMI of 6 (8 lines per inch) send:
F.&(6C (that is, & = 1 inch/line)

? 48

The following converts lines-per-inch spacing to VMI:

1

VMl = 48 X ( 5of desired lines per inch )

Page Control Commands 5-25
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Note A

&

Common VMI Settings

A change in the control panel FORM setting results

in a modification of VMI. If the Page Length command
(% &#P) follows a VMI change, the physical size of the
page is recalculated. Therefore, depending on the VMI
modification made, the printer may request a different
paper size.

To print 66 lines per page on letter-size paper, in portrait
orientation, with one-half inch top and bottom margins
send:

% &07.27C 7.27 = (10/66) x 48

To print 66 lines per page on letter or legal-size paper, in
landscape orientation, with one-half inch top and bottom
margins send:

B &¢5.45C 545 = (7.5/66) x 48
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Example

The Line Spacing command sets the number of lines
printed per inch. Only the values listed below are valid.

E&(#D

# = 1- 1lpi
2- 21pi
3- 31pi
4- 41pi
6- 6lpi
8- 8lpi
12 - 12 1pi
16 - 16 lpi
24 - 24 Ipi
48 - 48 Ipi

This command performs the same function as the Vertical
Motion Index (VMI) command except that it identifies the
VMI in lines per inch (Ipi).

The factory default lines per inch setting is 6. A user
default line spacing can be selected from the control panel
using the FORM menu item.

To select 12 lpi, send:
F.&/12D

Once a PCL command sets a parameter that parameter

will remain in effect until another command changes the
parameter; that is, the most recently received command has
precedence.
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This section describes the cursor positioning commands.
Although the printer does not actually have a cursor, the
cursor position refers to the current active position (CAP;
like the blinking underline character [cursor] used on most
computer terminals). The cursor can be moved anywhere
within the logical page using a combination of horizontal
and vertical cursor positioning commands and control
codes.

In addition to the positioning cursor commands, the
cursor is automatically moved after certain operations,
such as printing characters and graphics. For example,
after printing a character the cursor is positioned to the
right, a distance equal to the width of that character. This
allows printing characters without the need to manually
position the cursor for each new character printed. This is
controlled by the character design (refer to Character Cell
Width described in Chapter 10 for additional information).

HP-GL/2 has its own cursor that can be positioned within
the HP-GL/2 addressable area. For additional information
on HP-GL/2 cursor positioning refer to Chapter 15,
Introduction to HP-GL/2 Vector Graphics.
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6-2 Cursor Positioning

Either absolute or relative motion can be specified.

Absolute motion always specifies the distance to move
referenced from the top margin at the left bound of the
logical page (0,0), regardless of the current active cursor
position (see Figure 6-1). An unsigned value field in

a cursor position command indicates absolute cursor
movement.

Relative motion specifies the distance to move referenced
from the current active position (see Figure 6-1). A signed
(+/-) value field in a cursor position command indicates
relative cursor movement.
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(X2,'X1)
Absolute Relative
Movement Movement
Horizontal Cursor Value =Xy Horizontal Cursor Value = (X5 X)
Vertical Cursor Value =Yp Vertical Cursor Value = (Y, -Yq)

(X4.Yq) is the current active position

(X5.Y5) is the current active position after the move

Figure 6-1. Absolute and Relative Cursor Positioning
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6-4 Cursor Positioning

Cursor positioning is done in PCL coordinate system units.
The units of the X-axis of the PCL coordinate system may
be dots, decipoints or columns. The units of the Y-axis of
the PCL coordinate system may be dots, decipoints or rows.

A dot is the smallest printable unit. In the HP LaserdJet
III printer one dot equals ;ﬁ inch. The number of dots
printed per inch is referred to as the printer’s resolution.

A decipoint is =35 inch or {5 of a PCL typographic point.

The width of a column is defined by the current horizontal
motion index (HMI). The distance between rows is defined
by the current vertical motion index (VMI). HMI is the
distance between consecutive characters. VMI is the
distance between consecutive lines of text. HMI and VMI
are described in more detail in Chapter 5.

HP-GL/2 has its own coordinate system and units. For
additional information about the HP-GL/2 coordinate
system and units refer to Chapter 15, Introduction to
HP-GL/2 Vector Graphics.



This Horizontal Cursor Positioning command moves the
cursor to a new column on the current line.

E&a#C

# = Number of Columns

Bujuonisod ey
.los.mgﬂg%

The width of a column is defined by the current HMI.

A value field (#) with a plus sign (+) indicates the new
position is to the right of and relative to the current cursor
position; a minus sign (—) indicates the new position is to
the left of and relative to the current cursor position. No
sign indicates an absolute distance which is referenced from
the left edge of the logical page. The first column within a
line is column 0. This sequence ignores margins and can
therefore be used to set the current active position to any
location along the current line.

If a request is made for a location outside the printer’s
logical page, the current active position is moved to the
appropriate logical page limit.

The value field is valid to 4 decimal places.
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Horizontal Cursor
Positioning
(Decipoints)

6-6 Cursor Positioning

This Horizontal Cursor Positioning command moves the
cursor to a new position along the horizontal axis.

F&a#H
# = Number of Decipoints (535 inch)

A value field (#) with a plus sign (+) indicates the new
position is to the right of and relative to the current cursor
position; a minus sign (—) indicates the new position is to
the left of and relative to the current cursor position. No
sign indicates an absolute distance which is referenced from
the left edge of the logical page. The left most position is 0
and the right most position is the right bound of the logical
page.

If a request is made for a location outside the printer’s
logical page, the current active position is moved to the
appropriate logical page limit.

The value field is valid to two decimal places.



Horizontal Cursor This Horizontal Cursor Positioning command moves the
Positioning (Dots) cursor to a new position along the horizontal axis.
Trp#X

# = Number of dots

A value field (#) with a plus sign (+) indicates the new
position is to the right of and relative to the current cursor
position; a minus sign (—) indicates the new position is to
the left of and relative to the current cursor position. No
sign indicates an absolute distance which is referenced from
the left edge of the logical page. The left most position is 0
and the right most position is the right bound of the logical
page.

If a request is made for a location outside the printer’s
logical page, the current active position is moved to the
appropriate logical page limit.
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There are four control codes which can be used to position
the cursor horizontally on the current line. These control
codes are explained below.

CR - Carriage Return Moves the current active position to the left margin on the
current line. (Refer to the Line Termination command
described later in this chapter.)

SP - Space  Moves the current active position to the right by one
column position. Space may be a printable character or a
control code. If a character is defined for the space code,
space is printable; otherwise, it is a control code. For
proportionally spaced fonts a space control code updates
the cursor by the current HMI value; however, a printable
space updates the cursor the width of the character. For
fixed pitch fonts, a space, whether it be a control code or
printable, updates the cursor according to the HMI value.

BS - Backspace Moves the current active position left a distance equal to
the width of the last printed symbol or space. If the active
position is already at the left margin, no action is taken.
When using fixed pitch fonts, the backspace distance is
defined by the current print pitch (that is HMI setting).

When using proportionally-spaced fonts, a single backspace
moves back in such a way as to center the overstrike
character. After printing the overstrike character the cursor
position is at the same position as before the backspace.
Multiple backspaces each move back the distance of the

last printed symbol or space. For example, if “world” was
printed with a proportional font and then 5 backspaces
were performed, the distance moved back would be five
times the width of the “d.”

6-8 Cursor Positioning



HT - Horizontal Tab

Moves the current active position to the next tab stop on
the current line. The tab stops are at the left margin and
every 8th column between the left margin and the right
bound of the logical page. If the new horizontal position
crosses the right margin, the new horizontal position is
set to the right margin. If the current HMI value is 0, the

command is ignored.

Bujuomisod
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Vertical Cursor
Positioning (Rows)

6-10 Cursor Positioning

This Vertical Cursor Positioning command moves the
cursor to a new line in the same column position.

F&a#R
# = Number of Rows

A value field (#) with a plus sign (+) indicates the new
position is downward from and relative to the current
cursor position and a minus sign (—) indicates the new
position is upward from and relative to the current cursor
position. No sign indicates the new position is absolute
from the top margin. The top position, defined by the top
margin, is 0 and the bottom position is determined by the
bottom of the logical page.

Since the top margin can be changed using a printer
command, the physical location of the point (0,0) may
change. This will affect the cursor position on the page.

If a request is made for a location outside the printer’s
logical page, the current active position is moved to the
appropriate logical page limit.

The value field is valid to 4 decimal places.



Note

This Vertical Cursor Positioning command moves the
cursor to a new position along the vertical axis.

E&a#V

# = Number of Decipoints (% inch)

A value field (#) with a plus sign (+) indicates the new
position is downward from and relative to the current
cursor position and a minus sign (—) indicates the new
position is upward from and relative to the current cursor
position. No sign indicates an absolute distance from the
top margin. The top position, defined by the top margin, is
0 and the bottom position is determined by the bottom of
the logical page.

Since the top margin can be changed using a printer
command, the physical location of the point (0,0) may
change. This will affect the cursor position on the page.

If a request is made for a location outside the printer’s
logical page, the current active position is moved to the
appropriate logical page limit.

The value field is rounded to the first decimal place.
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6-12 Cursor Positioning

This Vertical Cursor Positioning command moves the
cursor to a new position along the vertical axis.

Br*p#Y
# = Number of Dots

A value field (#) with a plus sign (+) indicates the new
position is downward from and relative to the current
cursor position and a minus sign (—) indicates the new
position is upward from and relative to the current cursor
position. No sign indicates an absolute distance from the
top margin. The top position, defined by the top margin, is
0 and the bottom position is determined by the bottom of
the logical page.

Since the top margin can be changed using a printer
command, the physical location of the point (0,0) may
change. This will affect the cursor position on the page.

If a request is made for a location outside the printer’s
logical page, the current active position is moved to the
appropriate logical page limit.



The Half-Line Feed command moves the cursor to the
same character position one-half line down. The distance
moved for a half-line feed is one-half of the current line
spacing (defined by the last VMI or line spacing setting).

E. = Half-line Feed

Cursor Positioning 6-13
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Vertical Cursor
tioning Control
Codes

LF - Line Feed

FF - Form Feed

6-14 Cursor Positioning

There are two control codes which can be used to position
the cursor vertically. These control codes are explained
below.

Advances the current active position to the same horizontal
position on the next line. The distance to the next line is
defined by the current line spacing (defined by the last VMI
or line spacing setting). (Refer to the Line Termination
command described later in this chapter.)

Advances the current active position to the same horizontal
position at the top of the text area on the next page. (Refer
to the Line Termination command described later in this
chapter.)



The Line Termination command controls the way the
printer interprets CR, LF, and FF control characters.

E&k#G

# = 0 - CR—CR; LF-LF; FF—FF
1 - CR—CR-LF; LF—-LF; FF—FF
2 - CR—CR; LF—CR-LF; FF—CR-FF
3 - CR—CR-LF; LF—CR-LF; FF—CR-FF

The factory default line termination value is 0.

For example, if a value field of 1 is sent, the printer will
insert a line-feed (LF) control code for each carriage-return
(CR) received.
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6-16 Cursor Positioning

The Push/Pop Cursor Position command allows the current
cursor position to be stored and recalled.

B &f#S

# = 0 - Push (Store cursor position)
1 - Pop (Recall a cursor position)

A value field of 0 pushes the cursor position onto the stack
(leaving the current position unaffected). A value field of 1
pops the position from the stack, restoring it as the current
cursor position.

The last item pushed is the first item popped.

Twenty positions may be pushed. If the user tries to save
more than 20 positions, the command is ignored. If the
user tries to restore more positions than were pushed, the
command is ignored. A printer reset restores the current
active position stack to the top (all saved positions are
discarded).

The positions stored in the stack are not changed with an
orientation change. Therefor, the positions are relative

to the top left corner of the current orientation. Also, a
position pushed in one orientation and popped in another
orientation can result in a position that is outside the
logical page. If the position popped is outside the current
logical page, the position is moved to the appropriate limit.



A font is a group of symbols that have similar
characteristics. A font is described by, its symbol set
spacing, height, pitch, style, stroke weight, and
typeface.

A typical document is printed using a number of fonts. For
example, a large font may be used for the title and chapter
headings of a document, a standard size font may be used
for the body of the document, and key words or phrases
may be highlighted, using a bold or italic font.

For example, this text is printed using a Century
Schoolbook typeface; its height is 10 point, its style is
upright, and its stroke weight is medium. Some examples
of different fonts are shown in Figure 7-1.

A font must be selected for printing by the user. One

font is selected at a time. A font is selected by identifying
the specific characteristics, of the desired font, to the
printer. Font selection commands are used to identify font
characteristics to the printer (refer to Chapter 8, Font
Selection, for detailed font selection information).

A number of fonts are supplied with the printer. These
fonts are referred to as internal fonts. The internal fonts
include eight scalable typefaces: four in CG Times typeface
and four in Univers typeface; and, two bitmap typefaces,
Courier and Line Printer (refer to Tables 7-1 and 7-2).
Additional typefaces and fonts can be easily added by
inserting font cartridges into the printer or downloading
them from disk.

Fonts 7-1



Courier 12 pitch 10 point
abcdefABCDEF12345&%!?

CG Times 12 point
abcdefABCDEF12345& %!?

CG Times Bold Italic 14 point
abcdefABCDEFI12345& %!!?

Univers Medium 14 point
abcdefABCDEF12345&%!?

Univers Bold 24 point
abcdefABCDEF12345&%!?

7-2 Fonts

Cartridge fonts plug into one of two font cartridge slots in
the printer. The fonts contained in the cartridge become
available once the cartridge is plugged in. A number of
font cartridges may be purchased from Hewlett-Packard
or an authorized dealer. Refer to your Hewlett-Packard
Accessories and Supplies Brochure for a list of available
cartridges. Contact your HP Sales Representative or
authorized dealer for purchasing information.

Soft fonts are supplied on flexible discs. These discs are
inserted into the personal computer disc drive and the font
files are transferred (downloaded) into the printer’s user
(RAM) memory. Once the font has been downloaded into
the printer, it may be selected for printing. A number




of soft fonts may be purchased from Hewlett-Packard

or an authorized dealer. Refer to your Hewlett-Packard
Accessories and Supplies Brochure for a list of available soft
fonts. Contact your HP Sales Representative or authorized
dealer for purchasing information.

A new feature of the LaserdJet III printer is scalable fonts.
There are now two formats or classes of fonts the printer
uses: bitmap and scalable. A bitmap font can only be
selected for its one, defined size (point size). Scalable fonts,
on the other hand, can be selected (scaled) for a range of
sizes (refer to the Bitmap Fonts and Scalable Typefaces
section later in this chapter for additional information).
Both classes of fonts are supplied as internal fonts in

the printer or are available in cartridge or on disk (soft
fonts/typefaces).

Fonts 7-3
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7-4 Fonts

Symbol set identifies the specific set of symbols provided
by a font. Each symbol set is defined with a specific
application in mind. For example, the legal and math
symbol sets were designed to support legal and scientific

applications. The following example shows two of the more
common symbol sets, PC-8 and Roman-8. The PC-8 symbol

set contains some special symbols and line draw characters
not included in the Roman-8 symbol set.
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Another characteristic that differentiates fonts is

spacing. Fonts have either fixed or proportional spacing.
Fixed-spaced fonts (Figure 7-3) are those for which the
inter-character spacing is constant. Proportionally-spaced
fonts (Figure 7-4) are those for which the inter-character
spacing varies with the natural shape of a character.

Inter-character Spacing (equal)

Inter-character Spacing (varies)

Fonts 7-5
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7-6 Fonts

Pitch describes the number of characters printed in

a horizontal inch. Pitch only applies to fixed-spaced
fonts since the number of characters per inch varies for
proportional fonts.

This pitch is 10 characters/inch

This pitch is 12 characters/inch

This pitch is 16.66 characters /inch

N A R R A N R A R AR AN
})'!Ii{l2|l|“

||\’|\r‘
INCHES 1 3

The height of a font is the measurement of the body of the
type in points. A PCL point is 71—2 inch. The body of the
type is slightly larger than the distance from the bottom of
a descender to the top of an unaccented capital letter.

64 Point Century Schoolbook

Font
Height
Baseline




Style is defined by three characteristics: posture (upright,
italic), width (condensed, normal, expanded, etc.), and
structure (solid, outline, shadow etc.). Examples of upright

and italic styles are shown.

Upright Upright Upright

Sjuo4 L

Italic Italic Italic Italic

Stroke weight describes the thickness of the strokes that
compose characters. Examples of medium and bold stroke

weights are shown in the figure below.

Cirmnlra \AlA
3@ O E,:,.‘ e yve

Medium Medium Medium

Bold Bold Bold Bold
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Typeface identifies the design of the symbols of the font.
Each typeface family has unique and distinguishing design
characteristics. The following example shows typefaces
from various typeface families.

Brust

Uncial

Dom Casual

CG Palacio

University Roman

Futura Book Il
Garamond Kursiv

ITC Souvenir Light

ITC Benguiat Book
Microstyle Extended
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Orientation defines the position of the logical page and
direction of print with respect to the physical page as
shown in the following diagram.

Physical Page Physical Page
(0.0)\
\;)S ......... ' Top Margin
Y ABCD. : Al S— // '
]- O -
! : Y ABCD :
' ] N [ :
; ' | Top Margin . :
| : - |
i ' T Logical Page - j !
Portrait Landscape

Some printers require fonts in the orientation which
matches the orientation of the page. This is not the case
with the LaserdJet III printer. This printer automatically
rotates fonts to the current orientation; thus, all fonts are
available in all four orientations. Orientation is not as
important as was with some previous printers which did
not rotate fonts.

The orientation of a font becomes important when the
amount of user memory available becomes a concern.
Internal fonts and cartridge fonts are contained in Read
Only Memory (ROM) and do not consume user memory;
downloaded fonts, scaled fonts, and rotated fonts are stored
in user memory (RAM). If a font is available but not
provided in the correct orientation, the printer will rotate
that font creating it in user memory (RAM). This consumes

Fonts 7-9
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7-10 Fonts

user memory which may be required for layout of the page
being processed. If a print job will not run as a result of
insufficient user memory (a memory overflow error occurs)
additional user memory must be made available.

User memory can be saved by providing the desired fonts
in the correct orientation. This eliminates the need for the
printer to rotate the fonts and, thus, avoid consumption of
user memory. In this way, all available user memory can
be used for processing the print job.



Bitmap Fonts and

Scalable
Typefaces

There are two formats or classes of fonts the HP LaserdJet
III printer uses: bitmap (Figure 7-11) and scalable (Figure
7-12). Previous Laserdet printers supported only bitmap
fonts. A bitmap font has a fixed bit pattern (bit-per-dot
image) for each character. The size of the character is
fixed, depending on the bit pattern. Scalable typefaces,

on the other hand, provide a character “outline” for the
characters. This “outline” can be scaled by the LaserdJet III
printer to produce a large range of character sizes.

There is a difference, which should be noted, between a
scalable typeface and a scalable font. A scalable font is a
group of “outline” characters limited to one specific symbol
set. For a scalable font, the symbol set, spacing, style,
stroke weight, and typeface characteristics are all fixed,
height (pitch) is variable (since it is scalable). A scalable
typeface, on the other hand, is a grouping of “outline”
characters of a specific typeface which can produce multiple
symbol sets. For a scalable typeface, spacing, style, stroke
weight, and typeface characteristics of the font are all fixed,
symbol set and height (pitch) are variable.

Scalable fonts and scalable typefaces are selected for
printing the same as bitmap fonts; no special, additional
selection is required (refer to Chapter 8 for font selection
information).

Fonts 7-11
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7-12 Fonts

Two scalable typefaces are provided with the printer: CG
Times and Univers. Additional scalable typefaces can be
obtained on either cartridge or disk. Scalable typefaces
cannot be downloaded from a disk to the printer. Only

a symbol set bound scalable font can be downloaded. To
create a downloadable font from a scalable, disk, typeface
requires HP’s Type Director 2.0 font management program.

i ottt
S e
o8 e
EE
sseess sesese




Fonts 7-13

sjuo4 L



Internal Fonts The internal bitmap fonts for this printer are listed in

7-14 Fonts

Table 7-1 and its internal scalable typefaces are listed in
Table 7-2. Both classes of fonts are available in the symbol
sets listed in Table 7-3, the scalable typefaces are also
available in the additional symbol sets listed in Table 7-4.

Table 7-1. LaserdJet lll Printer Internal Bitmap Fonts

Typeface Point Native
. Orientation

Courier” 12 10 | medium upright portrait
Courier 12 10 bold portrait
Courier 12 10 italic portrait
Courier 10 12 medium upright | portrait & landscape
Courier 10 12 bold portrait & landscape
Courier 10 12 italic portrait

Lineprinter | 16.67 8.5 | medium upright | portrait & landscape

* The portrait, HP Roman-8, fixed-spaced, 10 pitch, 12 point,
upright, medium Courier font is the printer’s primary and
secondary factory default font. This font is used unless a font
cartridge with a default font is installed; or, unless the default
symbol set is one listed in Table 7-4 (then CG Times would be the
default); or, unless a user default font is selected using the control
panel; or, unless font selection commands select a different font.




Typeface | Pitch | Point Treatment | Orientation”

CG Times n/a medium upright n/a

CG Times n/a .25 italic n/a

CG Times n/a to bold n/a

CG Times n/a | 999.75 bold italic n/a
Univers n/a medium upright n/a
Univers n/a italic n/a
Univers n/a bold n/a
Univers n/a bold italic n/a

* - Scalable typefaces are

n/a - Not applicable

scaled for the current orientation.
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Table 7-3.
LaserdJet lll Printer Internal Symbol Sets
(Scalable Typefaces and Bitmapped Fonts)

Symbol Set Control Panel Symbol Set
Display ID #
Roman-8 ROMAN-8 8U
ECMA-94 Latin 1 EC9%4-L1 ON
PC-8 PC-8 10U
PC-8 PC-8 DN 110
Danish/Norwegian
PC-850 PC-850 120
Legal LEGAL 1U
ISO IRV* ISO 2 2U
ISO United Kingdom ISO 4 1E
ASCII ISO 6 118}
ISO Swedish/Finnish* ISO 10 3S
ISO Swedish: names ISO 11 0S
JIS ASCII* ISO 14 0K
ISO Italian ISO 15 0I
ISO Portuguese* ISO 16 4S
ISO Spanish ISO 17 28
ISO German ISO 21 1G
ISO French* ISO 25 OF
ISO Chinese* ISO 57 2K
ISO Norwegian vl ISO 60 0D
ISO Norwegian v2* ISO 61 1D
ISO French ISO 69 1F
ISO Portuguese* ISO 84 5S
ISO Spanish* ISO 85 6S
HP German* German 0G
HP Spanish* Spanish 1S
* - Not recommended for future use.
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Table 7-4.

LaserJet lll Printer Internal Symbol Sets

(for Scalable Typefaces Only)

Symbol Set Control Panel Symbol Set

Display ID

Ventura Math VN Math 6M

Ventura International VN Intl 13J

Ventura US VN US 14J ~J

PS Math PS Math 5M py

PS Text PS Text 10J 3

Math-8 Math-8 8M -

Pi Font Pi Font 15U

Microsoft Publishing MS Publ 6d

Windows Windows 9u

DeskTop DeskTop 7d

Special Effects

The Laserdet III printer allows the user to create special
effects when printing characters. These special effects
are achieved through the use of the print model feature

(refer to Chapter 12, The Print Model) or HP-GL/2 vector
graphics (refer to HP-GL/2 Chapters 15-21).

The print model provides a simple means for printing
patterned or shaded characters using the printer’s
predefined cross-hatch/shading patterns. HP-GL/2 vector
graphics includes these features plus it provides the ability
to print characters in any direction (angle) on a page, print
outline characters, even print spiral text. HP-GL/2 also
allows anisotropic (non-linear) scaling which produces
characters that are stretched in one direction.
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Several characteristics identify a font (as described in
Chapter 7, Fonts). These characteristics are used for the
selection of a font for printing. These characteristics are
identified using the font characteristic selection commands
described in this chapter. The characteristics that must be
specified include: symbol set, spacing, pitch, height, style,
stroke weight, and typeface family. (For example the height
characteristic may have a value of 8, 10, 12 points etc.).

To select a font, the printer keeps track of all of the
characteristics of the currently selected font. It maintains
a font select table in its operating code that contains the
characteristic values of the current font. After the printer
receives a font select command (escape sequence) specifying
a new characteristic value, the printer records that
characteristic in the table. Whenever the table is updated,
receives new characteristic values and text is about to

be printed, the printer performs a font select. That is,
the printer searches the available fonts to select one that
matches (or most closely matches) the characteristics as
listed in the font select table. Thus a new font is selected.

A font must be in the printer to be selected for
printing!

» When a font is selected using the ID #, the
characteristics in the Font Select Table are updated to
reflect that font’s characteristics.
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Font Selection Priority

The printer selects a font based on its characteristics, its
physical location in the printer, and finally its orientation.

The printer selects a font based on a prioritization of the
characteristics. The priority of the characteristics is shown
in the following list:

Priority of Characteristics

Symbol Set highest

Spacing |

Pitch |

Point Size |

Height |

Style |

|

|

l

Stroke Weight
Typeface Family
Location*
Orientation lowest

* Although location is not a font characteristic, it
is a font selection consideration. Also the class
of a font is considered for selection; a bitmap
font has priority over an identical scalable

typeface.

When selecting a font, the printer compares the highest
priority characteristic in the font select table to the
corresponding characteristic of the available fonts. If only
one font is available that matches, that font is selected. If
several fonts match, the printer compares the next highest
priority characteristic to the corresponding characteristic
of the available fonts and so on down the list. When

only one font remains, that font is selected. However, if
after comparison of all the font characteristics, more than

8-2 Font Selection



one font still remains, then the location of the fonts is
considered.

There are three locations where a font may be stored:
printer ROM (Read Only Memory), cartridge ROM, and
printer RAM (random access memory; user memory).

Also, a bitmap font has priority over a scalable font, in the
same location provided they are identical in all preceding
characteristics. These three font locations are shown below,
listed from the highest to lowest priority. The font that
matches the characteristics will be selected from the highest
priority location.

Soft font (Lowest ID) - Bitmap Highest
Soft font (Lowest ID) - Scalable |
Cartridge Font" - Bitmap |
Cartridge Font® - Scalable |
Internal Font - Bitmap |

Internal Font - Scalable Lowest

" Left cartridge then right cartridge

Finally, the orientation of a font is considered. If two fonts
still remain that are similar in all the above characteristics
and at the same location, the font with the orientation
that matches the orientation of the page is selected. If
only one font remains and its orientation is different

than the current page, the printer will rotate the font to
the orientation of the page. (Page 8-33 summarizes font
selection by characteristic.)
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8-4 Font Selection

Font Select Table

The initial font specification in a job should be made

using all of the font characteristics. To select a Roman-8,
fixed-spaced, 10 pitch, 12 point, upright, bold, Courier
font, for the current page orientation, specify each of the
characteristics using font selection escape sequences. Once
the characteristics have been specified, the font select table
will appear as follows:

Symbol Set Roman-8
Spacing Fixed
Pitch 10 cpi
Height 12 point
Style Upright
Stroke Weight Bold
Typeface Family Courier

To subsequently select a font with the same characteristics
differing only in stroke weight, medium rather than bold,
only the stroke weight characteristic must be specified.
Note the following change to the printer’s font select table:

Symbol Set Roman-8
Spacing Fixed
Pitch 10 cpi
Height 12 point
Style Upright
Stroke Weight Medium
Typeface Family Courier

In general, when specifying a font, only the characteristics
of the new font that differ from those of the previously
designated font must be sent (the short, font selection
method); however, it is recommended that all of the
characteristics be sent to ensure that the correct font
is selected.



The HP Laserdet III printer can print any number of
distinct fonts per page, limited only by available memory.

The printer maintains two independent font select tables
for use in selecting a primary font and a secondary font. All
of the characteristics previously described apply to both
tables. This provides access to two distinct fonts, only one
of which is selected at a given time. To alternate between
the primary and the secondary font, the control codes SI
(Shift In ; ASCII 15) and SO (Shift Out ; ASCII 14) are
used. The font described by the primary table is designated
by the SI control code; the font described by the secondary
table is designated by the SO control code.

The factory default state is primary font designated.
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Symbol Set

Example

8-6 Font Selection

Symbol Set command identifies the specific symbols in a
font. Symbols refer to the specific alphabetic, numeric,
punctuation symbols, and/or any other symbols that may
be included.

B (ID Primary Symbol Set
ID = Symbol Set ID number (see Table 8-1)

B )ID Secondary Symbol Set
ID = Symbol Set ID number (see Table 8-1)

If the specified symbol set does not exist, the default symbol
set will be used.

The factory default primary and secondary symbol set
is Roman-8. However, the user may select a user default
symbol set from the printer control panel, printing menu.

The primary and secondary user default symbol sets are
implicitly set when the user default font is selected using
the control panel, printing menu (refer to the Laserdet III
Printer User’s Manual).

Table 8-1 lists HP’s PCL Printer Language defined symbol
sets.

To specify ASCII as the symbol set for the primary font,
send:

B (U

To specify Roman-8 as the symbol set for the secondary
font, send:

E)8U



Table 8-1. Symbol Set Values

Symbol Set Name Symbol
Set ID
Default Set 0@
Math-7 0A
Line Draw-7 0B
HP Large Characters (264x Terminals) 0C
ISO 60: Danish/Norwegian 0D
ISO 61: Norwegian version 2* 1D
Roman Extensions* 0E
ISO 4: United Kingdom 1E
ISO 25: French* oF
ISO 69: French 1F
HP German* 0G
ISO 21: German 1G
Greek-8 8G
Hebrew-7 0H
Hebrew-8 8H
ISO 15: Italian 01
Microsoft Publishing 6J
DeskTop 7J
Document 8J
PS Text 10J
Ventura International 13J
Ventura US 14J
ISO 14: JIS ASCII* 0K
ISO 13: Katakana* 1K
ISO 57: Chinese* 2K
Kana-8 8K
Korean-8 9K
Line Draw-7 (Same as 0B) 0L
HP Block Characters 1L
Tax Line Draw 2L
Line Draw-8 8L

Continued on next page

Font Selection 8-7

uo193|as U0 8



8-8 Font Selection

Symbol Set Name

Symbol

Set ID
Ventura ITC Zapf Dingbats 9L
PS ITC Zapf Dingbats 10L
ITC Zapf Dingbats Series 100 11L
ITC Zapf Dingbats Series 200 12L
ITC Zapf Dingbats Series 300 13L
Math-7 (Same as 0A) oM
Tech-7 1M
PS Math 5M
Ventura Math 6M
Math-8 8M
ECMA-94 Latin 1 (ISO 8859/1) ON
ECMA-94 Latin 2 (ISO 8859/2) 2N
ECMA-128 Latin 5 (ISO 8859/9) 5N
ECMA-113/88 Latin/Cyrillic (ISO 8859/5.2) 10N
OCR A 00
OCR B 10
OCR M 20
APL (Typewriter Paired) 0P
APL (Bit Paired) 1P
Specials xQ
Cyrillic ASCII (ECMA-113/86, ISO 8859/5) OR
Cyrillic 1R
PC Cyrillic 3R
ISO 11: Swedish for Names 0S
HP Spanish* 1S
ISO 17: Spanish 28
ISO 10: Swedish* 3S
ISO 16: Portuguese* 4S5
ISO 84: Portuguese* 5S
ISO 85: Spanish* 6S
HP European Spanish 7S
HP Latin Spanish 8S

Continued on next page




Symbol Set Name Symbol
Set ID
HP-GL Download 16S
HP-GL Drafting 17S
HP-GL Special Symbols 18S
Thai-8 0T
Turkish-8 8T
ISO 6: ASCII 1]8)
Legal 1U
ISO 2: International Reference Version* 2U
HPL Language Set 5U
OEM-1 70
Roman-8 8U
Windows 9U
PC-8 10U
PC-8 D/N (Danish/Norwegian) 11U
PC-850 12U
PC-852 170
Pi Font 15U
Arabic (McKay’s version) ov
Arabic-8 8V
3 of 9 Barcode (1)
Industrial 2 of 5 Barcode 1Y
Matrix 2 of 5 Barcode 2Y
Interleaved 2 of 5 Barcode 4¥Y
CODABAR Barcode 5Y
MSI/Plessey Barcode 6Y
Code 11 Barcode Y
UPC/EAN Barcode 8Y
USPS Zip 15Y

" Not recommended for future use. This symbol set is of

limited usage and is being discontinued.
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ISO Symbol Sets

The printer provides several ISO (International
Organization for Standardization) symbol sets to support
European languages. Each ISO symbol set is a unique
ordering of symbols contained in the Roman-8 symbol set
(see Table 8-2). The printer automatically generates the

requested ISO symbol set from an HP Roman-8 symbol set.

Example To select the ISO 69 French symbol set for the primary
font, send:
BEQaF
Table 8-4. ISO Substitution Characters
DECIMAL CHARACTER EQUIVALENTS
I1SO | Name ID [35(36 |64 [91]|92|093|9a]|096[123]124(125(126
6 | Ascn ou #|ls|le@e|0 | \]1]~]" { [ } if =
2 |ISOIRV* 2u # | o |l@| [ \ ] i ) { | i
4 | 1SO United Kingdom 1E £ls|l@l| 0|\ ] 1 { | y | T
25 | 1ISO French* OF £|18$|[a] - ¢ | § e | u| e
69 | 1SO French 1F £ s | a ¢ | 8§ U |le | ule
German * 0G £18% | 8§ 6 | 0 “la|oe| a8
21 | ISO German 1G # $ § o 0 ‘ a o u B
15 | ISO Italian 0l £ $ § ‘ [ é u a 0 e i
14 | Jis asci* 0K #ls|@| 1| ¥]1 { | Wl =
57 | ISO Chinese* 2K #l¥|@]| I \ | { | )
10 | 1SO Swedish * 3s #| o |@| Ao A a|lo | al|—
11 | ISO Swedish names 0S # o] E A o] A 0 é a 0 a u
Spanish* 1S #| s | @ | i N e N { i | ) N
17 | 1SO Spanish 2s £ 1% | § i N ¢ 3 il ¢ i
85 | 1ISO Spanish: * 6S # | s . i N C| ¢ i | ¢
16 | ISO Portuguese™ 4s #|s | §s|AaA|¢c| o ]| " a|lg¢| o
84 | 1ISO Portuguese:* 58 # | s “l1&x]lcecl]s alc¢ | 6| -
60 | ISO Norwegian v1 0D # S | @ | &£ 0 A & o a .
61 | 1ISO Norwegian v2* 1D §|s|@| €| 0| A ® | e | a] |

* Not recommended for future use.
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Note

'gl

HP font cartridge products A through H, J through N, P
through R, T through Y and HP soft font products AD, AF,
and DA support a subset of the new HP Roman-8 symbol
set. Characters with decimal character codes 177, 178,

and 242 to 245 have since been added. These characters
include:

Yy %

Refer to Appendix A, symbol set tables, for additional
symbol set information.
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Spacing Inter-character spacing can be specified as either
proportional or fixed.

¥ (s # P - Primary spacing
B ) s # P - Secondary spacing

# = 0 - Fixed spacing

1 - Proportional spacing

When proportional spacing is specified and a
proportionally-spaced font is not available (in the requested
symbol set), a fixed pitch font with the current pitch
specification will be selected.

For fixed-spaced bitmap fonts both pitch and height (point
size) are used for selection of font character size. However,
for fixed-spaced scalable fonts only pitch is used. For
proportional bitmap and scalable fonts only height is used
for selection of font character size.

The user default primary and secondary spacings are
implicitly set by selection of a user default font from the
control panel printing menu (refer to the Laserdet III
Printer User’s Manual).

Example  To specify proportional spacing for the primary font, send:
B (s1P

To specify fixed spacing for the secondary font, send:

E.)sOP
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The Pitch command designates the horizontal spacing
of a fixed-spaced (bitmap or scalable) font in terms of
the number of characters per inch. This characteristic is
ignored when selecting a proportionally-spaced (bitmap
or scalable) font but is saved in the font select table and
available when fixed-spaced font is selected.

E. (s # H- Primary pitch
E. ) s # H - Secondary pitch
# = Pitch in characters/inch
The value field (#) is valid to two decimal places.

If a pitch is specified that is not available, the next greater
available pitch will be selected. If no greater value is
available, the closest available lesser value will be selected.

The factory default primary and secondary pitches are ten
characters per inch.

The user default primary and secondary pitches are
implicitly set by selection of a user default font from the
control panel printing menu (refer to the LaserdJet III
Printer User’s Manual).

For a fixed-spaced scalable font, any specified pitch

is available in the supported PCL range (576 to .10
characters/inch). However, the pitch value is actually
converted to a corresponding point size (height) value
which is scaled by the printer. Since fonts are scaled in
quarter point increments (one quarter point increment is
about one dot at 300 dots per inch), the pitch of the font
created may not be exactly the pitch requested (plus or
minus one dot). The formula the printer used to convert
pitch values to point size values for scalable fixed-pitch
fonts, is shown by the following equation.

Font Selection 8-13
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Example

8-14 Font Selection

1
Height =

Master Design

Pitch in Font Header
Desired Pitch X X 0.01383
Scale Factor

The requested pitch value is then plugged into the range
from .25 point to 999.75 point, with the closest point size
being selected. For example, the pitch in the font header of
a Courier scalable font is 5291 for a scale factor of 8782. If
the requested pitch is 10, then using the above equation,
Laserdet III printer calculates the corresponding point size
as follows:

1 X 5291
10.00 8782

X 0.01383 = 12.00 point

To specify 10 pitch for the primary font, send:
E.(s10H

To specify 16.66 pitch for the secondary font, send:
%)s16.66H



Height

Note

p'

&

The Height command specifies the height of the font in
points. This characteristic is ignored when selecting a
fixed-spaced scalable font, however, the value is saved and
available when a proportionally-spaced font is selected.

E. (s # V- Primary Height
E. ) s # V- Secondary Height
# = Height in points

The value field (#) is valid to two decimal places. If the
requested height is unavailable, the closest height will

be selected. All bitmap fonts whose heights are within

a quarter point of the specified height are considered to
have the specified height. For scalable fonts the value field
is from .25 to 999.75 points in increments of 0.25 point
(anything § point or above is rounded up; anything below .
is rounded down).

The factory default primary and secondary heights are 12
point. A PCL typographic point is 7 (0.01389) inch.

The user default primary and secondary heights are
implicitly set by selection of a user default font from the
control panel printing menu (refer to the Laserdet III
Printer User’s Manual).

If a scalable font is selected using an ID number, the
Height command should be sent to specify the point

size; otherwise, the size will be determined by the height
characteristic value of the, former, font (as listed in the font
select table).
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Example  To specify a height of 12 points for the primary font, send:
E (s12V

To specify a height of 14.4 points for the secondary font,
send:

B)s14.4V

If the above sequence was used for selection of a scalable
font the actual font would be scaled to 14.5 points.

8-16 Font Selection



The Style command identifies the posture of a character, its
width and structure of the font symbols.

E. (s #S- Primary Style
E.) s #S- Secondary Style

Style values for the most common typefaces are listed in
Table 8-3. Additional style values may also be obtained
from the related font documentation provided with HP’s
font products.

Value - Font Styles
0 (upright, solid)
1 italic
4 condensed
5 condensed italic
8 compressed, or extra condensed
24 expanded
32 outline
64 inline
128 shadowed
160 outline shadowed

A = With the introduction of the Laserdet IID printer,

l@ Hewlett-Packard expanded the style values (in the Font
Descriptor typeface value field) from a one-byte to a
two-byte value field, expanding the typeface range from
0-255 to 0-32767. This expansion allows for additional
styles.

w For selection of style, an exact match is required. If there
is no match, this characteristic is ignored, but, stored in
the font select table, available for the next selection.
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Example  To specify an upright style for the primary font, send:
B (s08

To specify an italic style for the secondary font, send:
%)s1S
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Stroke Weight

The Stroke Weight command designates the thickness of
the strokes that compose the characters of a font.

B (s # B - Primary stroke weight
E. ) s # B - Secondary stroke weight

The value field (#) specifies the thickness of the strokes
used in the design of the font. The supported stroke weight
values are —7 through 7. The thinnest font available is

—17; the thickest font available is +7. The standard stroke
weight for a medium font is 0; the standard stroke weight
for a bold font is 3; the standard stroke weight for a light
font is —3.

Table 8-3. Stroke Weights

Value (#) |Typeface
-7 Ultra Thin
-6 Extra Thin
-5 Thin
-4 Extra Light
-3 Light
-2 Demi Light
-1 Semi Light
0 Medium, Book, or Text
1 Semi Bold
2 Demi Bold
3 Bold
4 Extra Bold
5 Black
6 Extra Black
7 Ultra Black

If the specified stroke weight is greater than or equal to 0
and is not available, the next thicker available stroke weight
will be selected. If no thicker stroke weight is available, the
closest available thinner stroke weight will be selected.
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Example

8-20 Font Selection

If the specified stroke weight is less than zero and is not
available, the next thinner available stroke weight will be
selected. If no thinner stroke weight is available, the closest
available thicker stroke weight will be selected.

The factory default primary and secondary stroke weights
are zero (medium).

The user default primary and secondary stroke weights
are implicitly set by selection of a user default font from
the control panel printing menu (refer to the LaserdJet III
Printer User’s Manual).

To specify a bold stroke weight for the primary font, send:
% (s3B

To specify a medium stroke weight for the secondary font,
send:

E.)s0B

Many typefaces were designed for advertising use, and a
“medium” was used to describe the standard treatment.
Later, additional treatments were designed for text use.
Therefore, the typeface treatment designation “medium”
may not always take a PCL value of §. This weight value
may be assigned to “book” or “text” treatment instead.



Typeface Family

The Typeface Family command designates the design of the
font.

E. (s # T - Primary typeface family
E. ) s # T - Secondary typeface family

# = Typeface family value (see Table 8-4 on the
following page for values)

If the value field (#) specifies a typeface that is unavailable,
this characteristic is ignored during font selection.

The factory default primary and secondary typefaces are
Courier.

The user default primary and secondary typefaces are
implicitly set by selection of a user default font from the
control panel printing menu (refer to the LaserdJet III
Printer User’s Manual).

Two-Byte Typeface Values

With the introduction of the Laserdet IID printer,
Hewlett-Packard expanded the typeface value field (in the
Font Descriptor) from a one-byte to a two-byte value field,
thus, expanding the typeface range from 0-255 to 0-32767.
This expansion allows for additional typefaces.

The two-byte numbers include the one-byte number values.
That is, in the font descriptor, the two-byte number (or
typeface word) consists of the typeface LSB byte (which is
the one-byte value) and the typeface MSB byte (which is
the new extension to the typeface field, added with the
introduction of the IID printer). The typeface LSB byte
contains the one-byte typeface value. The MSB byte adds
identification of a font vendor plus identification for that
vendors version to the typeface value should the vendor
create an updated version of the typeface. Refer to Chapter
10, Font Creation, Typeface, for additional information.
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Note #I
Example

8-22 Font Selection

Since the two-byte values are based on one-byte values, the
one-byte (or two-byte) values, in some cases, may be used
to select a font described by a two-byte (or one-byte) value.
For example, AGFA Compugraphic’s version of Univers
value is 4148. This font might be selected using either the
two-byte value (4148) or the earlier typeface family number
52 (one-byte value). The type of typeface value (one-byte
or two-byte) used to select the font typeface type (one-byte
or two-byte) varies across the LaserdJet printer line. The
typeface, selection, compatibility for these new values is
identified for the various Laserdet printers in Table 8-5.

used for future typeface selection.

To specify CG Times as the typeface family of the primary
font, send:

E.(s4101T

To specify Letter Gothic as the typeface family of the
secondary font, send:

B)s6T



This table represents the typeface values assigned to AGFA

Compugraphic version 1 typefaces.

Table 8-4. Typeface Two-Byte Values*

Two-Byte One-Byte
Value . Value
4168 Antique Olive 72
4127 ITC Avant Garde 31
4135 Baskerville 39
4158 ITC Benguiat 62
4149 CG Bodoni 53
4143 ITC Bookman 47
4128 Brush 32
4119 CG Century Schoolbook 23
4159 ITC Cheltenham 63
4135 ITC Clearface 57
4142 Cooper 42
4157 Dom Casual 61
4172 ITC Eras 76
4110 Futura II 14
4126 ITC Galliard 30
4197 Garamond 18

Continued on next page.

* Additional typefaces will be available in the future. Some
typefaces listed here are not or may not be available as
products from Hewlett-Packard. One-byte values are not
recommended for future use, but are provided for PCL

backwards compatibility purposes.
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e

Two-Byte Typeface Family One-Byte

(]

Value ,, " Value
4147 Gill Sans 51
4138 CG Goudy Old Style 42
4123 ITC Korina 27
4174 ITC Lubalin Graph 78
4151 CG Melliza 55
4175 Microstyle 79
4113 CG Omega 17
4111 CG Palacio 15
4155 Park Avenue 59
4193 Revue 97
4150 Rockwell 54
4112 ITC Souvenir 16
4152 ITC Tiffany 56
4101 CG Times 5
4100 CG Triumvirate 4
4169 Uncial 73

* Additional typefaces will be available in the future. Some
typefaces listed here are not or may not be available as
products from Hewlett-Packard. One-byte values are not
recommended for future use, but are provided for PCL
backwards compatibility purposes.
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Typeface
Selection
Command III 1P 11D series IT***
B (s#T
Two-Byte Typeface Typeface Typeface Ignores typeface
Selected Selected Selected (value field
too large)
Two-Byte One-Byte Ignores Ignores Ignores Ignores typeface
typeface typeface typeface for font selection
for font for font for font (value field
selection selection selection too large)
One-Byte Two-Byte  |Typeface™ |Ignores Ignores Typeface®
selected typeface typeface may be selected
for font value for (font descriptor
selection font selection. |typeface MSB
field is ignored)
One-Byte One-Byte Typeface Typeface Typeface Typeface
Selected Selected Selected Selected

This table assumes that the typeface specified is available in the printer.

* The MSB typeface byte in the Font Descriptor is ignored by the printer, only the
LSB typeface byte is read.

** If two fonts are available in the printer that have the same value in the lower
(LSB) byte of the font descriptor typeface field (such as 4112 and 4244), the typeface
selected will be one of these selected at random.

*¥¥

The LaserJet series II printer will only accept a typeface selection value field
range of 0-255.
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Table 8-6. Typeface Values*

Value o Value |
(One-Byte) | (One-Byte) |
0 Line Printer 1 Pica
2 Elite 3 Courier
4 Helvetica 5 Times Roman
6 Letter Gothic 7 Script
8 Prestige 9 Caslon
10 Orator 11 Presentation
12 Helvetica Condensed*** 13 Serifa
14 Futura 15 Palatino
16 ITC Souvenir 17 Optima
18 ITC Garamond 19 Cooper Black***
20 Coronet 21 Broadway
22 Bauer Bodoni Black 23 Century Schoolbook
Condensed***
24 University Roman 25 Helvetica Outline***
26 Futura Condensed*** 27 ITC Korinna
28 Naskh 29 Cloister Black
30 ITC Galliard 31 ITC Avant Garde Gothic
32 Brush 33 Blippo
34 Hobo 35 Windsor
36 Helvetica Compressed*** 37 Helvetica Extra Compressed***
38 Peignot 39 Baskerville
40 ITC Garamond Condensed*** 41 Trade Gothic
42 Goudy Old Style 43 ITC Zapf Chancery
44 Clarendon 45 ITC Zapf Dingbats
* Additional typefaces will be available in the future.

** These typeface names may be registered trademarks of a third party. Use of
these fonts may be conditional upon a license grant from the owners of the
fonts. Hewlett-Packard makes no representation as to the quality or
performance of the fonts, and any reference to the fonts does not grant any
license or right to use the fonts.

*** These typeface codes are soon to be reassigned, since they specify treatments
of a typeface that may now be expressed in the style value. Not
recommended for future use.

Continued on next page.
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Typeface**

Value Value Typeface**
(One-Byte) (One-Byte) |

46 Cooper 47 ITC Bookman

48 Stick 49 HP-GL Drafting

50 HP-GL Spline 51 Gill Sans

52 Univers 53 Bodoni

54 Rockwell 55 Melior

56 ITC Tiffany 57 ITC Clearface

58 Amelia 59 Park Avenue

60 Handel Gothic 61 Dom Casual

62 ITC Benguiat 63 ITC Cheltenham

64 Century Expanded 65 Franklin Gothic

66 Franklin Gothic Expressed*** 67 Franklin Gothic Extra
Condensed***

68 Plantin 69 Trump Mediaeval

70 Futura Black

72 Antique Olive 73 Uncial

74 ITC Bauhaus 75 Century Oldstyle

76 ITC Eras 717 Friz Ouadrata (ITC)

78 ITC Lubalin Graph 79 Eurostile

80 Mincho 81 ITC Serif Gothic

82 Signet Roundhand 83 Souvenir Gothic

84 Stymie 87 Bernhard Modern

89 Excelsior 90 Gando Ronda Script

%* %

3 k%

Additional typefaces will be available in the future.

These typeface names may be registered trademarks of a third party. Use of
these fonts may be conditional upon a license grant from the owners of the
fonts. Hewlett-Packard makes no representation as to the quality or

performance of the fonts, and any reference to the fonts does not grant any

license or right to use the fonts.

These typeface codes are soon to be reassigned, since they specify treatments
of a typeface that may now be expressed in the style value. Not

recommended for future use.

Continued on next page.
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Table 10-2. Typeface Values* Continued

Value
(One-Byte)
91 Ondine 92 P.T. Barnum
93 Kaufman 94 ITC Bolt Bold
96 Helvetica Monospaced*** 97 Revue
101 Garamond (Stempel) 102 Garth Graphic
103 ITC Ronda 104 OCR-A
106 Englische Schreibschrift
107 Flash 108 Gothic Outline (URW)
109 Stencil (ATF) 110 OCR-B
111 Akzidenz-Grotesk 112 TD Logos
113 Shannon 114 ITC Century
152 Maru Gosikku 153 Gossikku
154 Socho 155 Kyokasho
156 Kaisho 157 Traditional Arabic Script
158 Arabic News
160 Devanagari (Hindi) 161 Krishna (Gujarati)
162 Ranjit (Gurmukhi) 163 Raj Raja (Tamil)
164 Gyosho 165 Hebrew
166 Nork 167 Ousbouh
168 Koufi
261 Greek Times

* %

* %k %

Additional typefaces will be available in the future.

These typeface names may be registered trademarks of a third party. Use of
these fonts may be conditional upon a license grant from the owners of the
fonts. Hewlett-Packard makes no representation as to the quality or

performance of the fonts, and any reference to the fonts does not grant any

license or right to use the fonts.

These typeface codes are soon to be reassigned, since they specify treatments
of a typeface that may now be expressed in the style value. Not

recommended for future use.
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Orientation

The Orientation command (¥ &¢#0)designates the position
of the logical page and direction of print with respect

to the physical page. In earlier Laserdet printers this
command was required to specify a font’s orientation that
matched that of the logical page. However, the LaserdJet III
printer automatically rotates the font to match the page
orientation. Therefore all fonts are available in all page
orientations. Because of auto-rotation, this command is no
longer required for font selection. Refer to Chapter 6, Page
Control Commands, for a description of the Orientation
Command.
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on This example illustrates how to select a primary, bitmap,
Courier, fixed-spaced font with the following characteristics
(note that all of the font characteristics are specified):

Symbol set ASCII B (0U
Spacing Fixed F (sOP
Pitch 10 cpi B (s10H
Height 12 point B(s12V
Style Upright % (s0S
Stroke weight Bold E.(s3B
Typeface family Courier F(s3T

The following escape sequences could be sent to the printer
to select a primary font with the above characteristics:

E.(0U E(sOP % (s10H ¥=(s12V % (s0S % (s3B F-(s3T

The previous sequence can be shortened by combining
sequences that have the same two characters following the
E. character.

E. (0U%: (s0p10h12v0s3b3T

8-30 Font Selection



This example illustrates how to select a primary, scalable,
CG Times, proportional-spaced font with the following
characteristics (note that all of the font characteristics
are specified except pitch which is not required for a
proportional font):

Symbol set ASCII E.(0U

Spacing Proportional E.(s1P
Height 14.25 point B (s14.25V
Style Upright B (s0S
Stroke weight Bold % (s3B
Typeface family CG Times B (s4101T

The following escape sequences could be sent to the printer
to select a primary font with the above characteristics:

B (0U % G1P ¥ (s14.25V T (s0S % (s3B T (s4101T
Combining the above sequences results in the following:

E.(0U%:(s1p14.25v0s3b4101T

Font Selection 8-31

uoN9Y9JaS 04 8



Once the font has been selected as explained above,
selecting another font with similar characteristics only
requires changing the characteristics that are different. For
example, to specify a font differing only in style (italic) and
stroke weight (medium), only style and stroke weight need
to be specified, as shown below:

B (s1S%-(sOB

or combining commands would produce:

F. (s1s0B

| = If an escape sequence does not contain a value field, the
v printer assumes a value of zero; therefore, the command
E-(sB could be sent to the printer instead of ¥ (sOB.

Note

= Sending shortened font selection commands often result
in selection of an unexpected font. This is due to the
user not tracking previously specified characteristics
and their selection priority in relation to the current
font selection. Thus, it is recommended that all of the
characteristics be sent to ensure that the correct font is
selected.

8-32 Font Selection



Summary of Font

Selection by
Characteristic

Note

%

The following summarizes the procedure the printer uses
to select a font. Basically selection by characteristic is an
elimination process. The nine steps are performed in the
following order.

1. Symbol Set - if the specified symbol set exists, that
symbol set is selected; otherwise, the default symbol set
is selected.

2. Spacing - if proportional spacing is specified and
available, proportional spacing is selected. If proportional
spacing is specified but is not available, fixed spacing is
selected in the current pitch. (A proportionally-spaced
font is always available in the printer but it may not be
available in the specified symbol set.)

3. Pitch - applies only to fixed spaced fonts. If fixed
spacing is specified and available, fixed spacing in the
specified pitch is selected. If the specified pitch is not
available, the next greater available pitch is selected. If
no greater pitch is available, the closest available lesser
pitch is selected. If fixed spacing is specified but is not
available, a proportional-spaced font is selected and the
pitch characteristic is ignored.

is available. The Height selection command is not
required. The printer calculates the appropriate height to
correspond to the pitch and maintains the aspect ratio

of the font. The user’s height request is recorded in the
printers font select table for later font selections but is
ignored for this selection.

m The pitch of a 16.66 cpi font is greater than the pitch of a
12 cpi font, and the pitch of a 10 cpi font is lesser than
the pitch of a 12 cpi font.
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8-34 Font Selection

Height - the closest height available from the remaining
fonts is selected. The closest height is in terms of
absolute difference. All bitmap fonts whose heights

are within a quarter point of the specified height are
considered to have the specified height. For example, if
the printer has 6, 8, and 12 point fonts and the specified
height is 10, both 8 and 12 point fonts are picked for the
next selection criterion. Similarly, if 9.8, 10.2, and 10.00
point fonts were available, all three would be picked for
the next selection criteria.

For proportionally-spaced scalable fonts, any specified
height is available to the nearest quarter point. For
fixed-spaced scalable fonts, the designated height is
recorded, and the height is calculate from the requested
pitch.

» Style - if the specified style is available in the remaining

fonts, that style is selected; otherwise, this characteristic
is ignored.

Stroke Weight - if the specified stroke weight is
available in the remaining fonts, that stroke weight is
selected. If the specified stroke weight is greater than or
equal to 0 and is not available, the next thicker available
stroke weight will be selected. If no thicker stroke weight
is available, the closest available thinner stroke weight
will be selected.

If the specified stroke weight is less than 0 and is not
available, the next thinner available stroke weight will
be selected. If no thinner stroke weight is available, the
closest available thicker stroke weight will be selected.

Typeface Family - if the requested typeface is available
in the remaining fonts, that typeface is selected;
otherwise, this characteristic is ignored.



Location - if after performing all the preceding steps,
more than one font remains, the available font from the
highest priority font location is selected. The priority of
the font locations are:

Soft Font (Lowest ID first) - Bitmap highest
Soft Font (Lowest ID first) - Scalable |
Cartridge Font® - Bitmap |
Cartridge Font® - Scalable |
Internal Font - Bitmap |
Internal Font - Scalable lowest

The left cartridge has priority over the right cartridge.

Orientation - for bitmap fonts the last criteria
considered for the selection is its orientation. If two fonts
still remain and match in all the above characteristics
except orientation, that font which matches the current
page orientation will be selected.

It should be noted that if there is a soft font (highest
priority location) available that matches all selection
characteristics but is not in the current orientation
and there is an identical font available in a cartridge
or internal font (lower priority location) that is in the
current orientation, the soft font will be selected and
rotated.
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Font Selection by

ID

Note

8-36 Font Selection

Soft fonts can be specified using their associated ID
numbers. (ID numbers are assigned to font using the Font
ID command described in Chapter 9, Font Management).

F. (# X - Designates soft font # as primary
B ) # X - Designates soft font # as secondary
# = font ID number

If the designated font is present, the font is selected as
the primary/secondary font and all primary/secondary
font characteristics are set to those of the selected font.
However, if the selected font is proportionally spaced, the
pitch characteristic is not changed.

If the designated font is not present, the current font is
retained.

If the font is a scalable font, height is determined from the
values contained in the printers font selection table. To
specify a different height, a height command should be sent
prior to the Font Selection ID command.

Selection of a font using the ID number causes the printer’s
font select table to be updated with the values of that font.
For shared or multi-user environments, Hewlett-Packard
recommends that soft fonts be selected by characteristics
rather than ID number.

To specify the font associated with ID number 7 as the
primary font, send:

B(1X

To specify the font associated with ID number 5 as the
secondary font, send:

®)5X



Select Default The Default Font command sets all of the font
Font Command characteristics to those of the user (control panel selected)
default font.

E. (3 @ - Default primary font characteristics
E.) 3 @ - Default secondary font characteristics

I If the user default font is a proportionally-spaced font, the
” pitch characteristic will not be affected by the default font
command.

Note
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8-38 Font Selection

Fonts can also be selected and printed from within
HP-GL/2 mode using any of the HP-GL/2 label commands
(refer to Chapter 21, Character Group). Any of the fonts
available in the priner can be selected from HP-GL/2 mode.
HP-GL/2 font selection allows the user to label vector
graphic images. It also allows the user to create some
special effects with fonts that are not otherwise available.
These special effects include printing outline fonts from
fonts which are not outline style fonts, printing mirror
images of fonts, and printing fonts on any angle on the
logical page. Fonts can also be scaled using HP-GL/2 vector
graphics, however it is rather program intensive, and not
the recommended method (refer HP-GL/2 Programming in
Chapter 22 for additional information).



Example

The Transparent Print Data command provides printing

access to those characters the printer normally defines as
unprintable. These characters include decimal character

codes 0, 7-15, and 27.

E. & p # X [Transparent Print Data]
# = Number of bytes of transparent print data.

Each transparent print data byte is interpreted as a single
character code. The appropriate character is printed if one
exists; otherwise, a space is processed. For example, control
codes such as LF, CR, FF are treated as print data while in
Transparent Print Data mode.

Assuming the currently selected symbol set is PC-8, send
the following to print a right arrow (decimal code 26):

B &p1X[14]

The brackets “[]” are provided for clarity and are not part
of the command sequence.

In the ASCII symbol set, decimal 14 is the Shift Out
control code (no printable character); however, in the PC-8
symbol set, decimal code 14 is the musical notes (printable
character). Refer to Appendix A for the character codes for
the various symbol sets.
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Underline
Command

Note

8-40 Font Selection

ﬁl

The Underline commands control automatic text
underlining.

F. & d # D - Enable underline

# = 0 - Fixed position
3 - Floating position

E. & d @ - Disable underline

Once underlining is enabled, any positive horizontal
movement causes an underline to be drawn. Positive
horizontal movement includes the printing of text and
positive horizontal cursor motion.

When fixed position underlining is enabled, the underline
is drawn five dots below the baseline and is three dots
thick. (The baseline is an imaginary dot row on which

all of the characters in a given line stand, see Chapter

10.) When floating position underline is enabled, the
underline position is determined by the greatest underline
distance below the baseline of all of the fonts printed on the
current line. (The underline distance is defined in a font’s
descriptor, see Chapter 10.)

The underline and the underscore character may not
necessarily be aligned or the same thickness.




Font Management

Introduction

Note

A number of fonts are supplied with the printer. These
fonts are referred to as internal fonts. Additional fonts can
be added to the printer by inserting font cartridges,scalable
typeface cartridges, or by downloading soft fonts. Font
management provides mechanisms for manipulating soft
fonts. It provides the means for controlling which soft
fonts will be saved in user memory (RAM) or deleted. This
is accomplished by assigning a font as either temporary

or permanent, or deleting a soft font. It also provides a
mechanism for making a copy of an internal or cartridge
(ROM) font to RAM for the purpose of assigning an ID.

In addition, font management includes the command for
assigning ID numbers to RAM fonts.

Font management is identical for bitmap fonts and scalable
fonts.
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9-2 Font Management

The process of transferring soft fonts from a host computer
to the printer’s user memory (RAM) is called downloading.
A unique identification (ID) number should be designated
prior to the download of a font. This number is then
associated with the soft font. This number is assigned using
the Font ID command, described later in this chapter.
Subsequent manipulation of the soft font is accomplished
using the font’s ID number. If a font is already associated
with this ID number in the printer, the existing font will be
deleted during the download.

Several commands are required to download fonts to the
printer. These commands are described in detail in Chapter
10. Hewlett-Packard font files include the necessary
commands that define the symbols of a font. Assigning a
font ID number and then copying the file to the printer,
downloads the font. Bitmap fonts may simply be copied

to the printer to download them. However, to create a
downloadable scalable font requires HP’s scalable-download
program. This program is available in HP’s Type Director
2.0 font management program and also provided in some
application programs. Once created they are downloaded in
much the same manner as a bitmap font.

Once downloaded, a soft font occupies a portion of user
memory (RAM). The number of soft fonts that can be
stored in user memory is limited only by the amount of
available user memory.



Once downloaded, a font is automatically designated as
temporary. A temporary soft font is one that is deleted
from user memory during a printer reset or when a Font
Printout is performed from the printer’s control panel. A
soft font can be designated as permanent to prevent the
printer from deleting it during a printer reset. A soft font is
designated as temporary or permanent by reference to its
ID number using the Font Control command (refer to the
Font Control command described on page 9-5).

Temporary and permanent fonts are removed from user
memory whenever the printer’s power is turned off.

There are several mechanisms provided by PCL font
management that deletes soft fonts from user memory.
These include commands to delete all soft fonts, all
temporary soft fonts, or an individual soft font by reference
to its font ID number (refer to the Font Control command
described on page 9-4).

A font will be deleted when a new font, with the same ID
number as an existing font, is downloaded. The new font
replaces the existing font.

Fonts are also deleted when the printer is power-cycled.
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Font ID

Example

9-4 Font Management

The Font ID command is used to specify an ID number for
use in subsequent font management commands. The ID
number of a font can be used to select the font for printing
(refer to Chapter 8, Font Selection by ID).

B*e#D
# = ID number - (0 through 32767)

The font ID number will be used during subsequent soft
font downloads, selections or deletions.

The factory default font ID is 0.

To specify a font ID number of 1, send:
B*c1D



Font Control The Font Control command provides mechanisms for
manipulating soft fonts.

E *c#F

# = 0 - Delete all soft fonts
1 - Delete all temporary soft fonts
2 - Delete soft font (last ID specified)
3 - Delete Character Code
(last ID and Character Code specified)
4 - Make soft font temporary (last ID specified)
5 - Make soft font permanent (last ID specified)
6 - Copy/Assign current invoked font as temporary
(last ID specified)

| If the primary or secondary font is deleted, a new primary
9 or secondary font is automatically selected from the
remaining fonts.

Note

Examples To remove all soft fonts from user memory, send:
B *cOF

To remove only those soft fonts that are temporary, send:

B *c1F

juswabeuepy
juo4 6

To delete the soft font with an ID of 1, send:
E*c1d2F
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To delete the character “p” (112 decimal) in the soft font
with an ID of 1, send:

E.*c1d112e3F

(A control code space is executed for the deleted
character.)

To make the soft font with an ID of 2 temporary, send:
B *c2d4F

To make the soft font with an ID of 2 permanent, send:
B *c2d5F

To make a copy of the currently invoked (selected) font,
with an ID of 9, send:

B *c9d6F

The Copy/Assign font control feature can be used to copy
either ROM or RAM fonts into RAM assigning them ID
numbers.

9-6 Font Management



This example illustrates several typical font management
operations. It assumes a bitmap soft font is stored and
available on an MS-DOS based hard disc.

1. Set the font ID number to 2:
B*c2D

2. Download a soft font file using the MS-DOS COPY
command with the /B option:

>COPY /B filename PRN

(Refer to your DOS manual for information on using the
DOS Copy command.)

Note that the soft font is associated with font ID 2.

3. Make the soft font permanent in order to prevent its
deletion during a printer reset:

B *c5F
4. Designate the permanent soft font as primary:

B(2x

Font Management 9-7
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10

Soft Font Creation

Introduction

To format a font for use in the Laserdet III printer, one
must provide the information as required by the font
descriptor and the character descriptor. The font
descriptor is a block of data that identifies the basic
characteristics common to all characters of a font, such
as: font type, baseline position, character cell width

and height, character orientation, symbol set etc. The
character descriptor is a block of data that identifies the
characteristics for a specific character, such as its position,
the cursor position after printing, and the character data
that defines the shape of the character. Together, a font
descriptor and one or more character descriptors define a
soft font.

This chapter describes the font descriptor format and

the character descriptor format for both bitmap and
scalable fonts. By formatting a font consistent with the
descriptor format requirements, a user may download

this information (the font) to the printer using the Font
Descriptor command and the Character Descriptor/Data
command. One additional command, the Character Code
command, is required to identify the ASCII character code
assigned to each character.
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10-2 Soft Font Creation

The definition of a font with n characters would appear as
shown below.

Font Descriptor

Character Code,
Character Descriptor,
Character Data,

Character Code,
Character Descriptor;
Character Data,

Character Code,
Character Descriptor,
Character Data,

Font Class

There are two basic font classes the HP Laserdet III
accepts: PCL bitmap and Intellifont scalable. The

font descriptor and character descriptor information for
these two designs are different. Both are presented in this
chapter.

With the information provided in this section for bitmap
fonts, it is possible to format a bitmap character/font for
the printer. However, to format an Intellifont scalable font,
additional information is required.

Scalable fonts are formated to use AGFA Compugraphic’s
Intellifont Scaling Technology. The Intellifont scalable font
descriptor and Intellifont character descriptor information
provided here is not complete. To format non-hinged
Intellifont scalable fonts, additional formatting information
is required. This information can be obtained from the
Creating Intellifont-Compatible Fonts Using the AGFA
Compugraphic FAIS Standard document (referred to as the
FAIS document). This document is available from AGFA



Bitmap Fonts

Compugraphic (refer to Related Documents section, located
in the front of this manual, for information on how to
obtain this document).

The FAIS document describes how to format un-hinted
scalable typefaces for processing using Intellifont Scaling
Technology. To obtain formatting specifications for
typefaces which are hinted or contain Intellifont Scaling
intelligence for heighest quality rendering, contact AGFA
Compugraphic.

Both bitmap fonts and Intellifont scalable characters are
designed in an area referred to as cell or window and each
has its own coordinate system and set of units.

Characters of a bitmap font are designed within a
rectangular area referred to as a cell. The dimensions

of the cell are in PCL Coordinate system dots and are
therefore page-orientation independent (refer to Chapter 2,
The Page, for a complete description of the PCL coordinate
system).

Character design dimensions within the cell are in physical
coordinate system dots (rather than PCL Coordinate
System dots). The physical coordinate system is defined in
terms of the directions of raster scan (X) and paper motion
(Y) as illustrated in the following figure:

uoneas) o4 O I_
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(0’0)‘------------1

Top Margin
e

Physical Page

Figure 10-1. Bitmap Physical Coordinate System

Since the raster scan and paper motion directions of

a device are fixed, the physical coordinate system is
page-orientation dependent. Character design dimensions
within the cell are in physical coordinate system dots and
therefore depend on the print orientation.

I Hewlett-Packard recommends that bitmap softfonts be
v designed in portrait (0), using the paper motion and raster
scan direction of the HP LaserdJet Plus and LaserdJet series
II printers. The Laserdet IID, Laserdet IIP, Laserdet III,
and the Laserdet 2000 printers will rotate the font to match
the paper’s physical coordinate system, for various paper
sizes.

Note

10-4 Soft Font Creation



Intellifont/PCL  Characters of a scalable font are designed within a
Scalable Fonts  rectangular area known as the AGFA-Compugraphic

Design Window (Figure 10-2). The units of this coordinate
system are .0lmm square.

The master font design size is 250 points (a CG
point=.01383 inches). There are 8782 units per EM at the
Master Font Size.

Characters extending into this area
have negative left side bearings

|

| (15599, 13718)

Left Reference = X 2980 }

Standard Design Size = 250 points
Data Resolution = 2540 X 2540/inch
Data Unit Dimension = .01 X .01/mm

Baseline = Y 5380

+Y

(785,2663) l

+X

Figure i0-2. AGFA Compugraphic Design Window
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Font Descriptor The font descriptor describes those characteristics of a

Format font which are common to all the characters of the font.
There are two font descriptors described here: bitmap and
Intellifont scalable.

Scalable font formatting requires an additional document,
the Creating Intellifont-Compatible Fonts Using the
AGFA Compugraphic FAIS Standard (FAIS document)
which supplements the information provided here. For
information on how to obtain this document, refer to the
Related Documents section, in the front of this manual.

The FAIS document describes how to format a typeface

for processing using AGFA Compugraphic’s Intellifont
Scaling Technology core contained in the Laserdet III
printer. The format described in the FAIS document is for
un-hinted outlines. The un-hinted outlines do not produce
as high quality output as those which are hinted or contain
Intellifont scaling intelligence. Hinted Intellifont scalable
outlines are automically adjusted during scaling to produce
the highest quality output.

Figure 10-3 illustrates the font header format for a bitmap
font and Figure 10-4 illustrates the font header for an
Intellifont scalable font. The individual fields for the font
headers are described in the following two figures.

Note | » Although some devices do not use all of the data in the
font descriptor and this printer ignores many fields, a
font creator should use valid values in all of the font
descriptor fields. This ensures font compatibility across
the Laserdet printer family and with future printers,
which may use this field.

Those font descriptor fields identified as “reserved”
should be set to 0.

i
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Byte |15 (MSB)

8|7

(LSB) 0

0 Font Descriptor Size (64)
2 Descriptor Format (0) Font Type
4 Style MSB Reserved
6 Baseline Position
8 Cell Width
10 Cell Height
12 Orientation Spacing
14 Symbol Set
16 | Pitch (Default HMI)
18 Height
20 x-Height
22 Width Type Style LSB
24 Stroke Weight Typeface LSB
26 Typeface MSB Serif Style
28 Quality Placement
30 Underline Distance Underline Height
32 Text Height
34 Text Width
36 First Code
38 Last Code
40 Pitch Extended Height Extended
42 Cap Height

44-47 |Font Number

48-63 |Font Name
64 | Copyright (optional)

Soft Font Creation 10-7
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Byte |
0 Font Descriptor Size (80)
2 Descriptor Format (10) Font Type
4 Style MSB Reserved
6 Baseline Position
8 Cell Width
10 Cell Height
12 Orientation Spacing
14 Symbol Set
16 Master Design Pitch (default HMI)
18 Height
20 x-Height
22 Width Type Style LSB
24 Stroke Weight Typeface LSB
26 Typeface MSB Serif Style
28 Quality Placement
30 Underline Distance Underline Height
32 Reserved (0)
34 Reserved (0)
36 First Code
38 Last Code
40 | Pitch Extended Height Extended
42 Cap Height

44-47 | Font Number

Continued on next page.

Figure 10-4. Intellifont Scalable Font Descriptor Format
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Byte |15 (MSB) , ,, . 81 (LSB) 0
48-63 |Font Name
64 Scale Factor
66 Master X Resolution
68 Master Y Resolution
70 Master Underline Position
72 Master Underline Height
74 LRE Threshold
76 Global Italic Angle
78 Global Intellifont Data Size
80 Global Intellifont Data
n Copyright (optional)

Reserved (0) Checksum

Figure 10-4. Intellifont Scalable Font Des

Soft Font Creation 10-9
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Note

Font Descriptor Size
(U1

Descriptor Format
(UB)

10-10 Soft Font Creation

The following notation is used to define the data type of
each field in the font descriptor

Font Descriptor Field Data Type Notation

(B) : Boolean 0, 1

(UB) : Unsigned Byte (0. .255)

(SB) : Signed Byte (-128 .. 127)
((8)9) : Unsigned Integer (0 ..65535)

(SD) : Signed Integer (-32768 .. 32767)
(ULD) : Unsigned Long Integer (0 .. 232)

(SLI)  : Signed Long Integer (23 ,,231])
(ASCxx) : ASCII string array (0 . . xx-1)

of characters

Specifies the number of bytes in the font descriptor.

This value is ignored by the HP Laserdet III printer.

The standard Hewlett-Packard font descriptor size for
bitmap fonts is 64 bytes and for the Intellifont scalable font
descriptor size is 80.

The Descriptor Format byte identifies the font as either
bitmap font format (0) or Intellifont scalable format (10).

Descriptor Format Values

Value Format
0 Bitmap
10 Intellifont Scalable



Font Type (UB) The font type specifies one of the following defined font
types. The font type should be set appropriately for the
font’s symbol set.

Font Type Values

Value Font Type

0 7-bit (96 characters)-character codes 32 to 127
[decimal] are printable.

1 8-bit (192 characters) - character codes 32 to 127
[decimal] and 160 to 255 [decimal] are printable.

2 8-bit (256 characters)— All character codes are
printable, however to print 0, 7 to 15, and 27
[decimal] the printer must be in Transparency
mode.

Note | Access to those codes that are unprintable, that have a
character defined, requires the use of the Transparent Print

Data command.

uoneai) Juo4 0 I_
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Style MSB (Ul)  The Style MSB (byte 4) is combined with the Style LSB
(byte 23) to make the style word. The contents of the style
word are described below. The Style word (decimal) is
calculated using the formula:

Style Word = Posture + (4 x Width) + (32 x Structure)

The binary structure of the Style word is shown below.

15 9 4 1 0
X ‘ Reserved Structure . Width | Posture

Value Posture (StyleWord partial sum)

0  Upright

1 Italic

2  Alternate Italic
3  Reserved

Value Width (Multiply by 4 for StyleWord partial sum)

0 Normal

Condensed

Compressed or Extra Condensed
Extra Compressed

Ultra Compressed

Reserved

Extended or Expanded

Extra Extended or Extra Expanded

SO Ok Lo
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Value

Structure (Multiply by 32 for StyleWord partial sum)

NSOk W= O

8-11
12-15
16
17
18-31

Baseline Distance (Ul)

Cell Width (UI)

Solid

Outline

Inline

Contour

Solid with Shadow
Outline with Shadow
Inline with Shadow
Contour with Shadow
Patterned (Complex patterns, subjective to type family)
Patterned with Shadow
Inverse

Inverse in Open Border
Reserved

Bitmap Font - Specifies the distance from the top of

the cell to the baseline. The baseline is an imaginary dot
row on which all of the characters in a line stand. The
measurement of this distance is in PCL coordinate system
dots. The legal range for the baseline distance value is from
0 to cell height minus 1. This field is ignored by the HP
Laserdet III printer.

Intellifont Scalable - Specifies the distance from the top
vertical reference to the baseline in design window units.
This field is ignored by the LaserdJet III printer.

Specifies the width of the cell. The cell width range is 1 to
65535. This field is ignored by the Laserdet III printer.

Bitmap Font - Specified in PCL coordinate system dots.

Intellifont Scalable - Specified in design window units.

uoneai) uo4 o l_
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Cell Width
A A
Cell
Height
Baseline
Distance
Yy
i — e
A
Underline
Distance
" O;;“OQ;OO;Q&OO0000&9000-‘;0»‘

BRBSVARNRRBUERRY < ¢ ¢ os000sotsoossircsooossnd | Undetine
/ Thickness

Baseline Dot Row

-

Figure 10-5. Character Cell - Bitmap
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Cell Height (Ul)

Orientation (UB)

Note

Spacing (B)

Specifies the height of the cell. The legal range is 1 to
65535. This field is ignored by the Laserdet III printer.

Bitmap Font - Specified in PCL coordinate system dots.
Intellifont Scalable - Specified in design window units.

Specifies the orientation of the font. All characters within
the font must have the same orientation as those specified
in the font descriptor; otherwise they will be discarded as

they are downloaded.

0 = portrait 0 degrees; the orientation of the
raster scan of the printer

1 = landscape 90 degrees counterclockwise

2 = reverse portrait 180 degrees counterclockwise

3 = reverse landscape 270 degrees counterclockwise

Bitmap Font - Unsupported values invalidate font
creation.

Intellifont Scalable - Ignored by the Laserdet III printer.
Hewlett-Packard recommends that bitmap soft fonts be
designed in portrait (0°), using the paper motion and raster
scan direction of the HP LaserdJet Plus and LaserdJet series
II printers. The HP LaserdJet IID, Laserdet IIP, LaserdJet III
and LaserdJet 2000 printer will rotate the fonts to match the
paper’s physical coordinate system for the various paper
sizes.

Specifies the spacing of the font. Zero specifies fixed
spacing and one specifies proportional spacing.

Soft Font Creation 10-15
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Symbol Set (Ul)

Note

%I

10-16 Soft Font Creation

Specifies the symbol set for the font. This value is
computed by taking the value of the value field for the
symbol set, multiplying it by 32, adding the ordinal value
(ASCII decimal value) of the termination character of the
escape sequence, and subtracting 64.

Font Descriptor Symbol Set Value =

(Escape Sequence Value Field Value * 32) +
(Decimal Value of Escape Sequence Termination
Character - 64).

For example:
Symbol set OU = (0%32) + (85 -64) = 21

The legal range of symbol set escape sequence value field
values is 0 to 2047. Refer to Table 10-1 for the HP defined
font descriptor symbol set values.

HP reserves the right to specify the font descriptor symbol
set values of 0 to 1023. Symbol set escape sequence

value field values 1024 to 2047 are available for use by
independent font vendors.

Symbol set escape sequence termination characters can be
any upper case ASCII character “A” through “V”.

Symbol set ID’s of “@” and ‘“X” do not have a
corresponding Symbol Set selection command, sets marked
as such can only be selected with the Font ID.



rable 10

Symbol Set Name Symbol
Set ID
Default Set 0@
Math-7 0A
Line Draw-7 0B
HP Large Characters (264x Terminals) 0C
ISO 60: Danish/Norwegian 0D
ISO 61: Norwegian version 2* 1D
Roman Extensions* 0E
ISO 4: United Kingdom 1E
ISO 25: French* oF
ISO 69: French 1F
HP German* 0G
ISO 21: German 1G
Greek-8 8G
Hebrew-7 0H
Hebrew-8 8H
ISO 15: Italian 0l
Microsoft Publishing 6J
DeskTop 7J
Document 8J
PS Text 10J
Ventura International 13J
Ventura US 14J
ISO 14: JIS ASCII* 0K
ISO 13: Katakana* 1K
ISO 57: Chinese* 2K
Kana-8 8K
Korean-8 9K
Line Draw-7 (Same as 0B) 0L
HP Block Characters 1L
Tax Line Draw 2L
Line Draw-8 8L

Continued on next page
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Table 10-2. Symbol Set Values - continued

Symbol Set Name Symbol
Set ID
Ventura ITC Zapf Dingbats 9L
PS ITC Zapf Dingbats 10L
ITC Zapf Dingbats Series 100 11L
ITC Zapf Dingbats Series 200 12L
ITC Zapf Dingbats Series 300 13L
Math-7 (Same as 0A) oM
Tech-7 1M
PS Math 5M
Ventura Math 6M
Math-8 8M
ECMA-94 Latin 1 (ISO 8859/1) ON
ECMA-94 Latin 2 (ISO 8859/2) 2N
ECMA-128 Latin 5 (ISO 8859/9 5N
ECMA-113/88 Latin/Cyrillic (ISO 10N
OCR A 00
OCR B 10
OCR M 20
APL (Typewriter Paired) opP
APL (Bit Paired) 1P
Specials xQ
Cyrillic ASCII (ECMA-113/86, ISO 8859/5) OR
Cyrillic 1R
PC Cyrillic 3R
ISO 11: Swedish for Names 0S
HP Spanish* 1S
ISO 17: Spanish 28
ISO 10: Swedish* 3S
ISO 16: Portuguese* 4S8
ISO 84: Portuguese* 5S
ISO 85: Spanish* 6S
HP European Spanish 7S
HP Latin Spanish 8S

Continued on next page




Table 10-3. Symbol Set Values - continued

Symbol Set Name Symbol
Set ID
HP-GL Download 16S
HP-GL Drafting 17S
HP-GL Special Symbols 18S
Thai-8 0T
Turkish-8 8T
ISO 6: ASCII 1)8]
Legal 10
ISO 2: International Reference Version* 2U
HPL Language Set 5U
OEM-1 70
Roman-8 8U
Windows 9U
PC-8 10U
PC-8 D/N (Danish/Norwegian) 11U
PC-850 12U
PC-852 170
Pi Font 15U
Arabic (McKay’s version) ov
Arabic-8 8V
3 of 9 Barcode (1)
Industrial 2 of 5 Barcode 1Y
Matrix 2 of 5 Barcode 2Y
Interleaved 2 of 5 Barcode 4Y
CODABAR Barcode 5Y
MSI/Plessey Barcode 6Y
Code 11 Barcode 7Y
UPC/EAN Barcode 8Y
USPS Zip 15Y

" Not recommended for future use. This symbol set is of
limited usage and is being discontinued.
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Pitch (UI)
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Bitmap Font - Specifies the pitch of the font in quarter-dot
units (four quarter dot units equal one dot; also known as
radix dots). It combines with Pitch Extended to specify the
pitch of the font in 1024'"-dots. Pitch defines the default
HMI for the font.

For example, at 300 dpi (1200 quarter-dots/inch), a 17 cpi
font would have a pitch value of 70 radix dots as calculated:

17 char. inch dot

1 inch ,, 300 dots , 4 quarter-dots _ ., oo radix dot

The remainder 0.588 is converted back to dots and then to

1024'"-dots as shown below:

0.588 radix dot 1024 units _ 456 nits/dot
4 radix dot dot

Pitch Extended is set to 150 1024ths_units.

For a proportional font, the default width “printed” for a
control code space is determined by the pitch value.

Intellifont Scalable - Contains the master design width
(escapement) of the font in design window units.



Height (Ul)

Bitmap Font - Specifies the design height of the font in

quarter-dot units. This value, converted to points, is used
as the height characteristic value of the font. A PCL point
is .,1—2 (0.01389) inch. It combines with Height Extended to

specify the design height of the font in 1024*"-dot.

For example, a 10 point font at 300 dpi would have a height
of 166 quarter-dots (1200 quarter dots/inch, -5 inch/point)
as calculated:

10 point 1 inch X 1300 dots X ﬁuarter—dots

. = 166.667
72 point inch dot e

The remainder 0.667 is converted back to dots and then
to 1024*h-dot for a value of 170 1024'"-dot for the Height
Extended field (similar to that shown in the example for
Pitch, above).

Intellifont Scalable - Specifies the master design height of
the font in % points.

uoneas) o4 0 l_
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xHeight (Ul) Bitmap Font - Specifies the height of the lower case “x” in
quarter-dot units. This field is ignored by the Laserdet III
printer.

Intellifont Scalable - Specifies the distance from the
baseline to the lower case “x” height in design window
units.

Width Type (SB)  Specifies the proportionate width of characters in the font.
This field is ignored by the Laserdet III printer.

Width Type Values

Value Width Type
-5 Ultra Compressed
-4 Extra Compressed
-3 Compressed or Extra Condensed
-2 Condensed
0 Normal
2 Expanded
3 Extra Expanded

Additional width types may be added by HP.

Style LSB (UB) The least significant byte (LSB) of the Style word. Refer to
Style MSB for a description of the Style word.
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Stroke Weight (SB)

Specifies the thickness of the strokes used in designing the
font. The supported stroke weight values are —7 through
7. The thinnest stroke available is —7; the thickest stroke
weight is 7. The standard stroke weight for a medium font
is 0; the standard stroke weight for a bold font is 3; and,
the standard stroke weight for a light font is —3.

The available design stroke weights are listed in the
following table.

Stroke Weight Values

Value (#) Stroke Weight

-7 Ultra Thin

-6 Extra Thin

-5 Thin

-4 Extra Light

-3 Light

-2 Demi Light

-1 Semi Light

0 Medium, Book, or
Text

1 Semi Bold

2 Demi Bold

3 Bold

4 Extra Bold

5 Black

6 Extra Black

7 Ultra Black
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Typeface Family (UB)

The Typeface word which consists of the Typeface Least
Significant Byte (LSB; the original, one-byte typeface value)
and the Typeface Most Significant Byte (MSB) fields in the
font descriptor, identifies the typeface of the font.

The typeface field includes a 4-bit field to specify the
vendor number, a 2-bit field for the version number, and a
9-bit field for the actual typeface family number. The most
significant bit of the MSB is always zero. The typeface
word is shown below.

Vendor Numbers
15 14 10 8 0
0 Vendor Version Typeface Family Value
Note There are some compatibility concerns when selecting

G
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a typeface, when typeface selection mixes the two-btye
(0-32767) typeface values with one-byte (0-255) values
between the typeface selection command and that contained
in the font header. The two-byte typeface family field
(typeface word: typeface MSB and typeface LSB) was first
used in the LaserdJet IID printer. The series II printer
ignores the typeface MSB byte. There are also some
compatibily concerns regarding the LaserdJet IID and IIP
(refer to Chapter 8, Typeface Command, for additional font
selection conpatibility information).

For future compatibility the two-byte (typeface MSB/LSB)
field must be used.




Vendor Number

The value of the Vendor Number (bits 11-14) is assigned by
HP and is between 0 and 15.

Vendor Number Values
Value Vendor
0,1 Reserved
2 AGFA Compugraphic
3-15 (Reserved)

Vendor Version

The Vendor Version (bits 10, 9) value is between 0 and 3.
The value will change when the vendor changes the width
of the characters in a font.

Typeface Family Value

The Typeface Family Number (bits 0 through 8) ranges
from 0 to 511. Some of these values refer to the styles that
vary by structure and appearance width (that is, Helvetica
Condensed, Helvetica Outline, etc.). These values should
not be used in new designs since they are being deleted.
Refer to Table 10-2 for a list of typeface families and their
numbers.

For example, the HP typeface number for Compugraphic’s
Dom Casual typeface is 4157 (vendor value = 2, version
value = 0, and typeface value = 61).

uoneas) Juo4 O '_
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Note

%I
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Vendor Number 0 with Version Number 0 are reserved

for generic typeface selection. A typeface request with a
vendor and version number of 0 causes the printer to select
a font typeface independently of the vendor or version.

This means that for typeface numbers less than 512, the
printer exactly matches the typeface number and the least
significant bits of the font’s escape sequence typeface
selection. Typeface numbers greater than or equal to 512
result in matches using the full 16 bits of a font’s typeface
selection number (see Table 10-2).

The typefaces listed in Table 10-2 are provided for
identification of the PCL byte value used in the font
descriptor. Hewlett-Packard does provide some fonts with
these typefaces but it does not sell all of the listed typefaces.




Table 10-4. Typeface Values

Value | Value
(One-Byte) | (One-Byte) -
0 Line Printer 1 Pica
2 Elite 3 Courier
4 Helvetica 5 Times Roman
6 Letter Gothic 7 Script
8 Prestige 9 Caslon
10 Orator 11 Presentation
12 Helvetica Condensed*** 13 Serifa
14 Futura 15 Palatino
16 ITC Souvenir 17 Optima
18 ITC Garamond 19 Cooper Black***
20 Coronet 21 Broadway
22 Bauer Bodoni Black 23 Century Schoolbook
Condensed***
24 University Roman 25 Helvetica Outline***
26 Futura Condensed*** 27 ITC Korinna
28 Naskh 29 Cloister Black
30 ITC Galliard 31 ITC Avant Garde Gothic
32 Brush 33 Blippo
34 Hobo 35 Windsor
36 Helvetica Compressed*** 37 Helvetica Extra Compressed***
38 Peignot 39 Baskerville
40 ITC Garamond Condensed*** 41 Trade Gothic
42 Goudy Old Style 43 ITC Zapf Chancery
44 Clarendon 45 ITC Zapf Dingbats

* Additional typefaces will be available in the future.

** These typeface names may be registered trademarks of a third party. Use of
these fonts may be conditional upon a license grant from the owners of the
fonts. Hewlett-Packard makes no representation as to the quality or
performance of the fonts, and any reference to the fonts does not grant any
license or right to use the fonts.

*** These typeface codes are soon to be reassigned, since they specify treatments
of a typeface that may now be expressed in the style value. Not
recommended for future use.

Continued on next page.
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10-5. Typeface Values* Continued

Value - | Value - ~ Typeface**
(One-Byte) | (One-Byte) o “

46 Cooper 47 ITC Bookman

48 Stick 49 HP-GL Drafting

50 HP-GL Spline 51 Gill Sans

52 Univers 53 Bodoni

54 Rockwell 55 Melior

56 ITC Tiffany 57 ITC Clearface

58 Amelia 59 Park Avenue

60 Handel Gothic 61 Dom Casual

62 ITC Benguiat 63 ITC Cheltenham

64 Century Expanded 65 Franklin Gothic

66 Franklin Gothic Expressed*** 67 Franklin Gothic Extra

Condensed***

68 Plantin 69 Trump Mediaeval

70 Futura Black

72 Antique Olive 73 Uncial

74 ITC Bauhaus 75 Century Oldstyle

76 ITC Eras 717 Friz Ouadrata (ITC)

78 ITC Lubalin Graph 79 Eurostile

80 Mincho 81 ITC Serif Gothic

82 Signet Roundhand 83 Souvenir Gothic

84 Stymie 87 Bernhard Modern

89 Excelsior 90 Gando Ronda Script
* Additional typefaces will be available in the future.

** These typeface names may be registered trademarks of a third party. Use of
these fonts may be conditional upon a license grant from the owners of the
fonts. Hewlett-Packard makes no representation as to the quality or
performance of the fonts, and any reference to the fonts does not grant any
license or right to use the fonts.

*** These typeface codes are soon to be reassigned, since they specify treatments
of a typeface that may now be expressed in the style value. Not
recommended for future use.

Continued on next page.
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Table 10-2. Typeface Values* Continued

Value Typeface®* Value - Typeface

©OneBytey = . =+ = = |OneByte)y = =« « =

91 Ondine 92 P.T. Barnum

93 Kaufman 94 ITC Bolt Bold

96 Helvetica Monospaced*** 97 Revue

101 Garamond (Stempel) 102 Garth Graphic

103 ITC Ronda 104 OCR-A

106 Englische Schreibschrift

107 Flash 108 Gothic Outline (URW)

109 Stencil (ATF) 110 OCR-B

111 Akzidenz-Grotesk 112 TD Logos

113 Shannon 114 ITC Century

152 Maru Gosikku 153 Gossikku

154 Socho 155 Kyokasho

156 Kaisho 157 Traditional Arabic Script

158 Arabic News

160 Devanagari (Hindi) 161 Krishna (Gujarati)

162 Ranjit (Gurmukhi) 163 Raj Raja (Tamil)

164 Gyosho 165 Hebrew

166 Nork 167 Ousbouh

168 Koufi

261 Greek Times

%* %

% % %

Additional typefaces will be available in the future.

These typeface names may be registered trademarks of a third party. Use of
these fonts may be conditional upon a license grant from the owners of the
fonts. Hewlett-Packard makes no representation as to the quality or
performance of the fonts, and any reference to the fonts does not grant any
license or right to use the fonts.

These typeface codes are soon to be reassigned, since they specify treatments
of a typeface that may now be expressed in the style value. Not
recommended fur future use.

Independent font vendors should contact their
Hewlett-Packard representative for assignment of typeface
values.
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Serif Style (UB)  Specifies one of the following defined serif styles.

Serif Style values 0-63 (the lower six bits of the style field)
are ignored by the printer for bitmap fonts. However, the
upper two bits (bits 7 and 8) are used by Intellifont scalable
font header to determine the serif style of the typeface
insensitive characters to complement the font. Serif style
values for the lower six bits are listed in the table below.
Serif style values for the upper two bits are listed in the
following table.

Serif Style Values
Value  Serif Style

Sans Serif Square
Sans Serif Round
Serif Line

Serif Triangle

Serif Swath

Serif Block

Serif Bracket
Rounded Bracket
Flair Serif, Modified Sans
Script Nonconnecting
Script Joining

Script Calligraphic
Script Broken Letter

PEBwxuoubkwNo~OO

Values for bits 6 & 7

64 Sans Serif
128 Serif
192 Reserved

Additional serif styles may be added.
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Quality (UB)

Placement (SB)

Underline Distance
(SB)

This field specifies the quality of the font.
This field is ignored by the Laserdet III printer.

Quality Values
Value Quality

0 Data processing
1 Near Letter Quality
2 Letter Quality

Placement specifies the position of character patterns
relative to the baseline.

This field is ignored by the Laserdet III printer.
Bitmap Font - The placement values for bitmap fonts are

listed in the following table.

Bitmap Font Placement Values

Value Placement
1 Superior
0 Normal
-1 Inferior

Intellifont Scalable - Ignores this field.

Bitmap Font - Specifies the distance from the baseline to
the top dot row of the underline in dots. Zero specifies an
underline position at the baseline. A positive value specifies
an underline position above the baseline. A negative value
specifies an underline position below the baseline.

Intellifont Scalable - Underline Distance is ignored (zero)
for character scaling (see Master Underline Position).

The Master Underline Position (bytes 70 and 71) in the
Intellifont Font Descriptor identifies this information for
scalable fonts, thus, this field (byte 30) should be set to
zZero.
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Underline Height (UB)

Text Height (Ul)

Text Width (Ul)

First Code (Ul)

10-32 Soft Font Creation

Specifies the thickness of the underline in dots for a bitmap
font.

Bitmap Font - This field is ignored by the LaserdJet III
printer. A bitmap font always prints three-dot thick
underlines.

Intellifont Scalable - Underline Height is ignored (zero)
for character scaling (see Master Underline Height).

The Master Underline Height (bytes 72 and 73) in the
Intellifont Font Descriptor identifies this information for
scalable fonts, thus, this field (byte 31) should be set to
Zero.

Specifies the font’s optimum inter-line spacing. This value
is typically equal to 120% of the height of the font.

This field is ignored by Laserdet III printer.
Bitmap Font - Specified in quarter-dot units.

Intellifont Scalable - Specified in design window units.

Specifies the font’s average lowercase character width. HP
recommends setting this value to the average width of the
lower case letters a through z.

This field is ignored by the Laserdet III printer.
Bitmap Font - Specified in quarter-dots.

Intellifont Scalable - Specified in design window units.

First Code specifies the character code of the first printable
character in the font. This value will be between 0 and

255 inclusive. The space character may be printable and
will print an image if one is defined, otherwise a space
control code is executed. The First Code field is ignored by
Laserdet III printer. Currently, the Laserdet III printer uses
the Font Type field to determine the first and last codes of
the symbol set, as shown below:



Last Code (Ul)

Pitch Extended (UB)

Height Extended (UB)

Font Type First Code../..Last Code

0 32/127
32/127 - 160/255
2 0/255

Specifies the Last code in the font. This value may be
greater than the last code of the symbol set as implied

by the font type because there may be components of
compound characters that are not part of the symbol set
but must be downloaded. The printable codes are implied
by the font type (refer to first code described above).

Bitmap Font - This is an addition to the Pitch field which
extends the pitch an extra eight bits. The value of this field
is in 1024'Ps of one dot. For example, a 17 pitch font would
have a Pitch field of 70 (17.5 dots, or 17.1429 cpi) and a
Pitch Extended field of 150 (0.1465 dots additional, which
adds to 17.6465 dots, or 17.0005 pitch). An example for
calculating the Pitch and Pitch Extended fields is provided
in the Pitch field description, above.

Intellifont Scalable - Pitch Extended field is ignored for
character scaling and should be set to zero.

Bitmap Font - This is an addition to the Height field
which extends the height an extra eight bits. The value
of this field is in 1024ths of one dot. For example, a 10
point font would have a Height field of 166 (41.5 dots, or
9.96 points) and a Height Extended field of 170 (0.1660
dots additional, which adds to 9.9998 points). This field is
calculated similar to the Pitch Extended field, refer to the
Pitch description, above.

Intellifont Scalable - The Height Extended field is
ignored for character scaling and should be set to zero.
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Cap Height (Ul)  Cap Height is a percentage of the em of the font and is
used to calculate the distance from the capline (top of an
unaccented, upper-case letter, such as an “H”) to the
baseline.

This field is ignored for bitmap fonts.

Bitmap Font - Fonts containing a 0 in this field are
assumed to have a cap height percentage of 70.87% of em.

The Cap Height data is represented as the product of the
cap height percentage and the maximum unsigned integer:

0.7087 X 65535 = 46,445

For non-zero values, the Cap Height % is calculated as
follows:

v, — Cap Height Data x 100

65535

Intellifont Scalable - Contains the cap height in design
window units.

Font Number (ULI) The Font Number field uses four bytes (byte 44, 45,46,
and 47). The lower three bytes (44, 45, and 46) contain
the font number in hexadecimal. This is the number the
vendor assigns to their font. The most significant byte (byte
47) consists of a flag in the most significant bit indicating
whether the font is in its native (0) format or has been
converted (1) from another format. The remaining lower
seven bits contain the ASCII decimal value for the first
initial of the font vendor’s name in the remaining 7 bits
(this is assigned by Hewlett-Packard).

For example, to identify the Font Number for a CG Times
Bold Italic, native format, font. The number Compugraphic
assigns for this font is 92505. This number is converted

to hexidecimal and used for the lower three bytes of the
Font Number. Bit 8 of byte 47 will be 0, since the native
format is being used and the lower seven bits will be the
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Note

<

ASCII value for “C” (C for Compugraphic; 0100 0011). This
process is summarized below.

Company Intitial

(Compugraphic)
Nati Yol Vendor
Foarrl,‘:gt C Font Number
0 o
l 7-bit ASCIl Value 92505 Decimal
| 1
1000011
| I |1 1 [ |
4 3 Hex lil L59] ITIHeX
43H 01H 69H 59H
Byte 47 Byte 46  Byte 45 Byte 44

This field is ignored by the Laserdet III printer for bitmap
fonts.

If a user does not assign numbers to their typefaces, then
this field (16 bits) should be set to zero.

uoneas) o4 O I_
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Font Name (ASC16)

Note [

v

Scale Factor (Ul)

Note i

¥

Master X Resolution
(un

Master Y Resolution
(urn)

Master Underline
Position (SI)
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This is a 16 character ASCII field to which the user may
assign a font name. The font name is used in the Font List
printout, under Name or Typeface.

All the remaining font descriptor fields apply only to the
Intellifont scalable font descriptor.

The Scale Factor field indicates the scale factor in design
window units. It is used in the Intellifont scalable font data.
For detailed information on Scale Factor, refer to the FAIS
document.

For information on how to obtain the FAIS document, refer
to the “Related Documents’ section in the front of this
manual.

The Master X Resolution field is the pixel resolution in
the X scan direction at which the font was designed. For
detailed information on Master X Resolution, refer to the
FAIS document.

The Master Y Resolution field is the pixel resolution in
the Y scan direction at which the font was designed. For
detailed information on Master Y Resolution, refer to the
FAIS document.

The Master Underline Position is the position of the
Intellifont scalable underline on the master design grid in
design window units. For detailed information on Master
Underline Position, refer to the FAIS document.



Master Underline
Height (Ul)

LRE Threshold (Ul)

Global Italic Angle
(S1)

Global Intellifont
Scalable Data Size
(un)

Global Intellifont
Scalable Data

Checksum

The Master Underline Height field is the height (thickness)
of the underline on the master design grid in design
window units for Intellifont scalable data. For detailed
information on Master Underline Height, refer to the FAIS
document.

The Low Resolution Enhancement (LRE) Threshold is the
pixel size in Design Window Units above which the Low
Resolution Enhnacement process is cut into the Intellifont
scaling and rasterization process.

The Global Italic Angle field contains the tangent of the
italic angle times 2!°. It should be set to zero for upright
fonts. For detailed information on Global Italic Angle, refer
to the FAIS document.

The Global Intellifont Scalable Data Size identifies the size
of the Global Intellifont scalable data block. For detailed
information on Global Intellifont Scalable Data Size, refer
to the FAIS document.

For detailed information on Global Intellifont Scalable Data
refer to the FAIS document. This document describes

how to format un-hinted font data. Un-hinted fonts do

not utilize AGFA Compugraphic’s “scaling hints” which
optimizes the quality of 300 dpi scaled fonts. To design
hinted fonts, the hinted font scaling technology must

be licensed from AGFA Compugraphic. Contact AGFA
Compugraphic for license details.

The Checksum field is over bytes 64 through the end of the
copyright. It is a checksum of each byte. This byte should
contain a value, such that, when added to the sum of byte
64 through the reserved byte, results in a total of (modulo
256 arithmetic. For example, if the sum = 10,234 then,
10,234 mod 256 = 250 therefore the checksum should = 6
(since 250+6 = 256 is 0 [mod 256]).
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Copyright  The copyright begins with the length in an unsigned
integer (UI) followed by the copyright data.

Application Support Application support data identifies a block of data used by
application programs.

Characters extending into this area
have negative left side bearings

d

. | (15599, 13718)
3 Standard Design Size = 250 points
Data Resolution = 2540 X 2540finch
& Data Unit Dimension = .01 X .01/mm
=
i
[
Q
c
[
3
[
©
g
Baseline = Y 5380
+Y
(785,2663) |
+X

Figure 10-6. Design Window - Intellifont Scalable
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Bitmap Example

The Font Descriptor command is used to download font
descriptor data to the printer.

E. ) s # W [font descriptor data]

The value field (#) identifies the number of bytes in the
font descriptor (see example on the following page). The
font descriptor byte fields are described in the previous
section under Font Descriptor Format.

Two examples for downloading a Font Descriptor are
provided below, one for a bitmap font and one for an
Intellifont scalable font.

To download a bitmap font descriptor for a portrait HP
Roman-8, 10 pitch, 12 point, upright, medium, Courier font,
with an ID number of one, send:

E.*¢1D (set Font ID to 1)
E{; ) s 64 W [64 bytes of font descriptor data]

An example of the bitmap header is shown on the following
page.

uoneasD o4 0 l_
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FIELD NAME VALUE DESCRIPTION

Font Descriptor Size 64 Bytes

Descriptor Format 0 Bitmap Font Format
Font Type 1 Eight Bit

Style MSB 0

Reserved 0

Baseline Position 40

Cell Width 30

Cell Height 53

Orientation 0 Portrait

Spacing 0 Fixed Pitch

Symbol Set 271 8U: Roman-8

Pitch 120 Quarter Dots (30.00 Dots)
Height 200 Quarter Dots (50.00 Dots)
x Height 88 Quarter Dots (22.00 Dots)
Appearance Width 0 Normal

Style LSB 0 Upright, Normal Width, Solid (0,0,0)
Stroke Weight 0 Medium

Typeface LSB 3 Courier

Typeface MSB 0 No Font Vendor ID, Version 0
Serif Style 2 Serif Line

Quality 0

Placement 0

Underline Position -10

Underline Thickness 3

Text Height 240 Quarter dots (60.00 Dots)
Text Width 120 Quarter Dots (30.00 Dots)
First Code 33

Last Code 254

Pitch Extended 0

Height Extended 0

Cap Height 36713 56.02% of Em

Font Number 0 No Font Vendor Number
Font Name Courier

.... Copyright Statement (optional).... ....

.... Application Support (optional).... ....
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Intellifont Scalable

To download an Intellifont scalable descriptor for a portrait

Example HP Roman-8, upright, medium, CG Times scalable font,
with an ID number of one, send:
E-*¢1D (set Font ID to 1)
E. ) s 80 W [80 bytes of font descriptor data]
FIELD NAME VALUE DESCRIPTION

Descriptor Size 80 Bytes
Descriptor Format 10 Scalable Font Format
Font Type 1 Eight Bit
Style MSB 0
Reserved 0
Baseline Location 5380 Y reference in Design Window
Cell Width 0 ..not defined for scalable fonts
Cell Height 0 .not defined for scalable fonts
Orientation 0 .not defined for scalable fonts
Spacing 1 Proportional
Symbol Set 277 8U: Roman-8
Master Design Pitch 2602 29.63% Em Default HMI
Design Height 2000 250 Points * 8
x-Height 4009 45.65% Em, 68.52% Cap Height
Appearance Width 0 Normal
Style LSB 0 Upright, Normal Width, Solid (0,0,0)
Stroke Weight 0 Medium or Text Weight
Typeface LSB 5 Times Roman (generic design family)
Typeface MSB 16 AGFA Compugraphic, Version 0
Serif Style 134 Serif, Bracketed (2,6)
Quality 0 ..not defined for scalable fonts
Placement 0 ..not defined for scalable fonts
Underline Distance 0 ..not defined for scalable fonts
Underline Height 0 ..not defined for scalable fonts
Text Height 0 ..not defined for scalable fonts
Text Width 4391 Width of En Space

Continued on next page
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FIELD NAME VALUE
First code 33
Last Code 273
Pitch Extended 0
Height Extended 0
Cap Height 5851

Font Number hex 43 01 69 54

Font Name “CG Times”

Scale Factor 8782
Master X Resolution 2540
Master Y Resolution 2540
Master Underline Pos -1747
Master Underline Thick 449
LRE Threshold 176
Global Italic Angle 0
Global Intellifont Data 112
Size

.... Global Intellifont Data.... .... ....
.... Copyright Statement (optional).... ....

.... Application Support (optional).... ....

DESCRIPTION

Compound Pieces Present (n>255)

..not defined for scalable fonts

..not defined for scalable fonts

66.7% Em

Native, AGFA Compugraphic, CG Times
(0,C,92500)
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Character
Descriptor and
Data Format for
PCL Bitmap Fonts

Note

Y
R

Following the font descriptor, the individual characters
must be defined. Individual characters are defined using
the character descriptor. This descriptor consists basically
of two components: the character header and the character
shape data. The character header contains 16 bytes that
identify information about the character that varies from
character to character, such as character width and height,
and left and right offsets.

The character data is binary (raster) data that identifies the
shape of the character.

Character descriptor/data is downloaded using the
Character Descriptor command. This command is described
later in this chapter.

A unique character code must be designated prior to the
download of a character descriptor and data. If the font
being downloaded already contains a character with this
code, the existing character will be deleted during the
download of the character descriptor and data. Unless
otherwise specified, inappropriate values in a character
descriptor field will invalidate the character download
process; a character will not be created, and the associated
descriptor and data will be discarded.

Character descriptor fields identified as “reserved” should
be set to 0.

Figure 10-8 shows the format of the bitmap character
descriptor and data.

If the total byte count of the character descriptor and data
exceeds 32767 bytes then the remaining data must be sent
using the continuation descriptor (see Figure 10-8).
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Byte |15 - MSB , = 7 -
0 Format  (4) Continuation (0)
2 Descriptor Size (14) Class (1)
4 Orientation Reserved (0)
6 Left Offset
8 Top Offset
10 Character Width
12 Character Height
14 Delta X
16 Raster Character Data: (in bytes)

Figure 10-7. PCL Bitmap Character Descriptor and Data Format

Byte |15 - MSB i BT “LSB-0
0 Format (4) Continuation (non-zero)
2 Raster Character Data: (in bytes)

Figure 10-8. PCL Bitmap Continuation Character Descriptor and Data Format
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Note i

&

Format (UB)

Continuation (B)

Descriptor Size (UB)

The following notation is used to define the data type of
each field in the character descriptor.

Character Descriptors/Data Continuation Block

B) : Boolean 0,1)
(UB) : Unsigned Byte (0 .. 255)
(SB) : Signed Byte (-128 . . 127)
un : Unsigned Integer (0 . . 65535)
(S + Signed Integer (-32768 . . 32767)

Specifies the format of the character descriptor and data.
The format number used by the HP LaserdJet III printer is
4. This format must match that of the Font Descriptor.

Format Values

Value Format
4 LaserJet Family (Raster)
10 Intellifont Scalable

If the format number is different from that expected by the
device, the character is discarded.

Specifies whether the following data is a character
descriptor (0) block or a continuation (1) of the data
associated with the previous character descriptor. Because
the value field in a Character Descriptor command is
limited to 32767 bytes, characters whose byte count execeed
this must be sent or continued in two or more blocks.

The remaining bytes must be sent using the continuation
descriptor (see Figure 10-8).

Specifies the size of the character descriptor in bytes.
The descriptor size used by the Laserdet printer family
(including the LaserdJet III printer) for bitmap fonts is 14.
(The descriptor size for Itellifont scalable fonts is 2.)
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Class (UB)
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Specifies the format of the character data. For bitmap
fonts only values 1 and 2 will be used, as described below.
Classes 3 and 4 are used for Intellifont scalable fonts and
are described in the following section Character Descriptor
and Data Format for Intellifont Scalable Fonts.

Value Class
1 Bitmap
2 Compressed Bitmap
3* Contour (Intellifont Scalable)
4* Compound Contour (Intellifont Scalable)

*These are described in the next section.

Class 1 - Bitmap Data

Class 1 or bitmap (raster) character data is a string of bytes
containing the dot-per-bit image of the character, no data
compression. If a bit is set to one, the corresponding dot
will be printed. The data is grouped in dot rows; a row
describes a one-dot high strip of the character from left to
right, in the direction of the printer’s raster scan (see the
Portrait Bitmap Character Data Example, at the end of this
chapter). Zeroed bits must be added to the end of each row
to make it contain an integral number of bytes. The dot
rows are organized from top to bottom of the character, for
example, the first dot row of data corresponds to the top
dot row of the character.

The number of bytes of the character data should be exactly
Character Width (in bytes) times Character Height. If more
data is received, it is discarded; if less data is received, the
character consists of only the data downloaded.



Class 2 - Compressed Bitmap Character Data

For bitmap compressed raster character data the data is
composed of a string of bytes using a run-length with

line repetition compressed format (see Figure 10-9). The
first byte indicates the number of times the first raster
row is repeated after its initial occurrence. It is assumed
that the first pixel in a row is white, hence the second

byte indicates how many white pixels start the row. The
third byte indicates how many black pixels, the fourth byte
indicates the number of white pixels again, etc. If the first
pixel in a row is black, the white pixel indicator (the second
byte) would be 0. If there are more than 255 pixels in a
row of the same type, there would be a byte containing
255, followed by a 0 byte, followed by a byte containing the
count of remaining pixels of the current type.

The width of each row is determined by the character
width (in dots) as specified in the character descriptor for
the character. The pixel count (number of 1’s and 0’s bits)
for each row in the character cell must equal the character
width. For example, in Figure 10-9, the cell width in is 20,
thus each row (excluding the repetition count byte) adds up
to 20.

Once the row has been filled, the row is duplicated as
indicated in its first byte, then a new row is started.
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* Padding
<> for Byte
Alignment

10-48 Soft Font Creation

Character .
Height
Left
Offset
Character Width
#  # # # # #
Line white black white black white black
Repetition | pixels pixels pixels pixels pixels pixels
2 0 20 - - - -
0 0 2 6 4 6 2
0 0 1 7 4 7 1
12 8 4 8 - - -
1 5 10 5 - - -
Uncompressed - 60 Bytes * Byte alignment is necessary only
Compressed - 25 Bytes for raster data i.e. (Not necessary
for compressed raster data.)
Figure 10-9. Class 2 Character Data.




Orientation (UB)

Left Offset (SI)

Top Offset (Sl)

Orientation byte specifies the orientation of the character.
The orientation of the character must match the orientation
of the font.

Value Orientation
0 Portrait
1 Landscape
2 Reverse portrait
3 Reverse landscape

If the orientation is not supported or is different from the
orientation specified in the font descriptor, the character is
discarded.

Left offset specifies the distance in dots from the
reference point to the left side of the character pattern
on the physical page coordinate system (i.e, this value is
orientation dependent). The left and top offsets locate
the character reference point about the cursor position
(see Figures 10-10 and 10-11). Left offset is orientation
dependent.

This printer supports kerning (both negative left and right
side bearings) of both fixed-pitch and proportionally-spaced
fonts. Note that large offsets could place the character off
the printable area of the page causing the character to be
clipped.

The legal range for the left offset is —16384 to 16384 dots.

Top offset specifies the distance in dots from the reference
point to the top of the character pattern on the physical
coordinate system (that is, this value is orientation
dependent.) The left and top offsets locate the character
reference point about the cursor position (see figures 10-10
and 10-11). The legal range for the top offset is —16384 to
16384 dots.
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Character Width (Ul)

Character Height (Ul)

Delta X (SI)

Character Data
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The Character Width, used for bitmap fonts only, identifies
the width of the character in dots on the physical
coordinate system. Generally, this width is from the
farthest left black dot to the farthest right black dot.
Character width is orientation dependent.

The legal range for character width is 1 to 16384 dots.

Character Height specifies the height of the character in
dots on the physical coordinate system. Character height is
orientation dependent.

The legal range for character height is 1 to 16384 dots.

Delta X specifies the number of quarter-dot units by which
the horizontal position within the logical page coordinate
system will be incremented after printing the character.
This value is only used by the printer when the font is
proportionally spaced.

The legal range for delta X is 0 to 32767 quarter-dots.

Character data is a string of bytes containing the dot-per-bit
image of the character or a run-length with line repetition
compressed format.
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Figure 10-11. Landscape Character Example
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Character

Descriptor and
Data Format for

Intellifont Scalable

Fonts

Note

@'

Following the font descriptor, the individual characters
must be defined. Individual characters are defined using
the character descriptor. This descriptor consists basically
of two components: the character header and the character
shape data. The character header contains a block of bytes
that identify information about the character that varies
from character to character which includes the character
outline data.

Character descriptor/data is downloaded using the
Character Descriptor command. This command is described
later in this chapter.

® A unique decimal character code (such as ASCII 33)
must be designated prior to the download of a character
descriptor and data. If the font being downloaded
already contains a character with this code, the existing
character will be d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>