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Chapter 1 gives an introduction to the
Quantum Data 900 Series of video
generators. It tells how to use this manuai,
discusses major components and options
for the generator, and presents important
safety information.

Chapter 1: Infroduction
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Using this Manual

Chapter 2 - For Those
Who Don't Like to
Read Manuals

Chapter 3 - Basic
Operating Tasks

Infroduction

As you see, most pages in the manual are divided
into two columns. The left-hand column serves as
aquickreference. Theright-hand column provides
detailed information.

The manual is intended for use with any of the
Quantum Data 900 Series Video Generators. It
indicates those rare cases where information is
unique toagivengenerator. Otherwise, themanual
uses the phrase 900 Series or the term 90X to show
that information is relevant to all models.

@ Occasionally, you’ll find this symbol
in the manual. It's used to point out
especially important information.

The remainder of this first chapter gives you an
overview of the 900 Series Generator, shows what
items are included with your generator, discusses
currently available options, and points out
important safety considerations.

For those of you who don’t like to read manuals,
Chapter 2 is a Quick Start procedure. Reading this
chapter gets you up and running in a hurry.
However, for a full understanding of the power
and flexibility of the 900 Series Generator you
should read the entire manual.

This chapter covers basic operations such as how
to set up the generator and use the various front
panel keys.

900 Series Operating System Version 2.1 introduction 1-3
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Chapter 4 - Typical
Operating Tasks

Chapter 5 - Advanced
Operating Tasks

Chapter 6 - Built-in
Images

Chapter 7 - Creating
Custom Images

Appendix

Appendix B

Appendix C

Appendix D

Appendix E

1-4 Introduction

Chapter 4 covers operations that are done on a
regular basis. It includes such topics as
manipulating disk files, connecting displays,
configuring the generator, and drawing built-in
test images.

The next chapter covers topics that are not
performed on a regular basis. Topics include
designing test images, defining a complete
sequence of tests, and redefining how the generator
behaves when it is first turned on.

Chapter 6 discusses the images that are included
with your generator when it is shipped. Included
are such factors as how it is drawn, what it looks
like, and the purpose of tests that might use the
image.

Chapter 7 shows you how to create customer
images on your generator. Step-by-step
instructions are given for two custom images.

Appendix A discusses all the software commands
used with the 900 Series Generators.

Appendix B gives the standard signal formats
supplies with 900 Series Generators.

Appendix C provides additional sync option
information.

Appendix D shows a sample test file.

AppendixE gives additional informationregarding
the generator’s GPIB and RS-232 capabilities.

900 Series Operating System Version 2.1



Overview of the 900
Series Generator

Major Components

Front of Generator

Brightness Control

Built-in CRT

Data Entry Keypad

The 900 Series Generator has a bright seven-by-
four inch built-in CRT. This makes it easy for you
to select the Formats, Images, and Tests needed to
adjust and evaluate almost any video display. All
are supplied with industry standard display
Formats such as CGA, EGA, VGA, 8514A, Mac,
and HDTV. There are more than 50 test images
included for making size, linearity, focus, and
color adjustments.

Following is a brief discussion of the major
components of 900 Series Generators. Figure 1.1
shows the front panel.

Brightness Control

Data Entry Keypad
/ Built-in CRT \ < Disk Drive

%\ Keys

AC Power Switch

/ Cursor Keys &

File Keys
Signal Outputs On/Off -

Figure 1.1 Generator Front Panel

This knob controls the overall brightness of the
generator’s CRT.

The 900 Series has a bright seven-by-four inch
built-in CRT. When you access MS-DOS®, this
CRT functions as a standard PC display.

The data entry keypad lets you enter and change
numeric data. The up and down arrows can be
used to increase or decrease values. The <Help>
key gives additional information.

900 Series Operating System Version 2.1 Intfroduction 1-5



Disk Drive

AC Power Switch

Custom CRT Keys

Signal Outputs On/Off

Cursor Keys

File Keys

1-6 Introduction

The generator uses 3'/2"high density (1.44 MByte)
disks. Insert disks with the label facing left. If you
are using a generator without the internal hard
drive, you must have a system disk in the drive.

This push-push switch controls the generator’s
AC power. When the button is in, power is on.

An internal battery maintains the system clock
and configuration data while the unit is off.

There are 22 keys positioned around the CRT.
These are used to select Formats, Images, and
Tests and can be customized to fit your specific
needs.

This key controls the on/off status of the generator’s
signal output. The current status is shown in the
lower right-hand corner of directory and editor
screens. This status can be added to user-created
test screens.

The four keys with arrowslet you move the cursor.
The <Enter> key enters the selected item.

The <File> keys give you quick access to all the
directories on the system disk.

<Tests> displays all Test files in its directory. You
can select any of them for loading or editing.

<Formats> displays alist of the Format files. They,
too, can be selected for loading or editing.

<Images> displays the Images available on the
system software. You can select any of them to be
drawn on the display being tested.

<Types>displays alist of File Types supported by
the operating system. You can select any Type file
and get a directory listing of all files of that type
that are on the system.

900 Series Operating System Version 2.1



Rear of Generator Figure 1.2 shows the major items on the rear panel.
A 901 is shown. The rear panels on the 902 and 903
areidentical exceptfor thesignal output connectors.

WARNING: Do NOT plug the printer
into this foot pedal connector!

Signal Output Connectors Power Output
T Expansion Slots \ 7

O
et
Printer Connector
Line Voltage Selector
Power Inlet

Keyboard Connector

Figure 1.2 Rear Panel

Foot Pedal Connector The connector on the left expansion port is for the
optional foot pedal. Never plug a printer into this
connector!

-

Expansion Slots All 900 Series Generators include expansion slots
for adding peripherals such as hard drives or
modems.

[@ We recommend that you add only
approved items from Quantum Data
to the expansion slots. Unauthorized
additions may damage your generator.
Users who add their own expansion

cards, do so at their own risk.

900 Series Operating System Version 2.1 Introduction 1-7



Signal Output
Connectors

901

902/903

1-8

Introduction

The 901 and 902/903 Generators are capable of
producing different types of signals. Figures 1.3
and 1.4 show the details of the signal output
connectors.

¢ Blue Analog Video * Horiz Sync
® Green Analog Video ® Vert / Composite Sync
Red Analog Video Bipolar Sync

S3 S2 S1 S&@ V7 V6 V5 V4 V3 V2 V1 VO

TTL Video
and Sync
Connector

Figure 1.3 Model 901 Signal Outputs

The TTL digital video and digital sync output
connector is a 24-position (57-Series) female
receptacle with bail locks.

The analog video outputs all use female BNC
receptacles. Two of the digital TTL sync outputs
and the bipolar sync output also use BNC
receptacles.

A / //
- ® Blue Analog Video * Horiz Sync

+ * Green Analog Video » Vert / Composite Sync
® Red Analog Video

S3 S2 51 S@ V7 V6 V5 V4 V3 V2 V1 V&

N

T ST
NEENEE

TTL SIGNAL O
CONNECTOR
Pin #'s 13 - 24 are
Grounded

+ -+ -+ -+ -+~ -+ -+ =
Y3 V3 V2 \(2 V1Vl VOV S3 S3 S2 S2 S1 51 SO SO

ECL SIGNAL OUTPUT
CONNECTOR
Pin#'s1and 18-36
are Grounded

Figure 1.4 Models 902/903 Signal Outputs
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Power Outlet

Keyboard Connector

Printer Connector

Fan

Line Voltage Selector

The TTL digital video and digital sync output
connector is a 24-position (57-Series) female
receptacle with bail locks.

The ECL digital video and digital sync outputs use
a 36-position (57-Series) female receptacle with
bail locks. The analog video outputs all use female
BNC receptacles. .,

Two of the digital TTL sync outputs and thebipolar
sync output also use BNC receptacles.

A recessed three prong female connector
(international IEC320 style) is used as a power
outlet. Currently there is no application or support
for this connector.

The external keyboard connector is recessed on
the left side of the back panel. The cable’s plug and
this connector easily mate in only one orientation.

The printer connector lets you use any parallel
port printer to make hard copies of your test data.

The fan provides primary cooling for the generator.
It pulls in air through slots in the side of the
generator and exhausts it through the fan opening
in the rear.

Models 902 and 903 have an additional fan on the
right side of the chassis.

This switch sets the voltage that can be used by the
generator. The currently selected voltage is visible
on the switch. Generators are shipped configured
for 115 Volt nominal (90 through 132 Volts) AC
operation. A 230 Volt nominal (180 through 264
Volt range) can be selected.

[@ Some power supplies used by
Quantum Data automatically

switch between 115 and 220 volts.
In these cases, there is NOT a line
voltage switch.

900 Series Operating System Version 2.1 Infroduction 1-9
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1

Power Inlet

External Keyboard

10

Introduction

l@ Operating the generator with the
wrong ACline voltage is considered
abuse of the equipment.

Changing the position of the Line
Voltage Selector Switch while the
generator is connected to the power
line may cause serious damage to
the generator.

Damage caused by failure to adhere
to these warnings is not covered under
any warranty or service contract.

A recessed three prong male connector
(international IEC320 style) is used as the power
inlet. A mating power cord for use in the United
States with 120 Volt/15 amp grounded outlets is
shipped with the unit. Any AC power cord used
with the generator must maintain proper earth
ground to the chassis.

An external keyboard (Figure 1.5) is included to
speed up data entry when you're creating Tests or
editing Formats.

|
|

b

P

(R

RN

[

[z
|
|

Figure 1.5 External Keyboard
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Options

Internal Hard Drive

Convergence and
Line Width Probes

RS-232 Port

|IEEE-488 Port

Following is a list of options available for 900
Series Generators.

An internal hard drive is standard on newer
generators and is an option on older units. A hard
disk drive lets the generator read and write files
faster and decreases boot-up time. Also, you can
store more than 25 times the information available
ona3'/." floppy disk. The front panel disk driveis
still available for use. Quantum Data’s option
number for the hard drive is 9016.

The CP-1 and CP-2 Convergence and Line Width
Probes (Figure 1.6) let first-time operators take fast
and accurate convergence and line width measure-
ments. Data can be viewed in real time, stored on
the internal hard drive, or sent to a file server on a
Novell network. The option numbers are 9018 and
9028 respectively.

Figure 1.6 Convergence & Line Width Probe

An RS-232 serial port can be installed on any 900
Series Generator at the time of purchase or as
either a factory- or user-installed option later. The
option number is 9014.

AnIEEE-488 port canbeinstalled onany 900 Series
Generator at the time of purchase or as either a
factory- or user-installed optionlater. This lets you
operate the generator as an instrument in a GPIB
system. The option number is 9013.

900 Series Operating System Version 2.1 Infroduction 1-11



1

Foot Pedal

Rack Mount Kit

Service Contracts and

Product Updates

12

Infroduction

The foot pedal lets you step through pre-
programmed tests. This keeps your hands free for
making adjustments. The option number is 9012,

Figure 1.7 Foot Pedal

This user-installed option lets you mount the
generator in a 7" high opening in a standard 19"
wide equipment rack. The option number is 7000.

Quantum Data strives to give its customers the
highest quality service both before and after the
sale. All our products are designed for years of
dependable operation. However, like any piece of
complex equipment, a scheduled plan of
preventative maintenance and calibration ensures
maximum performance.

Full Service Support Agreements are available:
Thesecover repairs, calibrations, no-chargeservice
loaners, software and hardware upgrades, and
telephone support.

Please contact your Sales Representative or the
Quantum Data Customer Service Department for
information about any of the options or service
contracts.

Product information and technical support also is
available on Quantum Data’s 24 hour electronic
bulletin board or their fax service. The bulletin
board’s number is (708) 888-0115 and their fax
number is (708) 888-2802.

900 Series Operating System Version 2.1



Safety Precautions

Operating with the

Cover Removed

Cooling Vents

Line Voltages

Fuses

Pleaseread the following safety precautions before
operating your 900 Series Generator.

@: Use extreme caution if you operate the
generator with its cover removed.
Doing so exposes you to very high
voltage which may cause a serious or
even fatal injury. Operating the 902 or
903 without a cover also exposes you to

the spinning blades of the fan.

The cooling fan inlets on the sides of the unit and
the exhaust vents on the rear must not be blocked.
The unit is designed to operate in a typical
engineering lab environment or display
production line. Never operate the generator while
it is sitting on its side because this blocks air
circulation and can damage the unit.

The generator is designed to operate at the
following range of power line voltages.

s 115 Volts AC nominal (90 through 132
Volt range)

m 230 Volts AC nominal (180 through 264
Volt range)

The unitis configured for 115 Volt operation when-
it leaves the factory.

[@ Do not plug the generator into any AC
poweroutletwithoutfirst making sure
the generator is set for the correct
voltage and the outlet provides earth
grounding of the generator’s chassis

through the power cord.

There are no user-serviceable fuses in the
generator. A unit that fails to power up must be
returned to Quantum Data or to one of our
authorized service centers.

900 Series Operating System Version 2.1 Infroduction 1-13



Arcing in the Unit
Under Test

1-14

Introduction

Ahigh-voltage arc in the CRT of most displays can
generate a voltage spike at the display’s input
terminals. Also, a transient may be induced in
nearby equipment not connected to the display.

Quantum Data’s 900 Series Generators are
designed to minimize effects of such transients. A
low impedance path between the interconnecting
cables’ shields and the chassis of the display
provides additional protection. Figure 1.8 shows
one grounding strategy you can use. Connecting a
ground plate as shown helps protect the generator
from a display that accidentally develops an
electrically hot chassis. Notice the three signal lines
pass through grounded bulkhead connectors. All
signallines should have the same type of grounding
applied.

BNC Bulkhead Feedthrough Connectors Monitor Chassis touching
w/ Outer Conductor firmly connected
to Ground Plane

Quantum Data
Generator

"L" shaped sheet metal
S;round Plane

Braided Copper /

Grounding Strap

(Keep as short as Earth Ground q],@//]]]
possible) o ¥

Figure 1.8 Proper Grounding Strategy

Be careful when connecting the generator toa CRT
that has never been operated. New CRT’s may
have several internal arcs when they are first
powered up. If possible, turn on the display and let
it run for a few minutes before you connect the
generator.

900 Series Operating System Version 2.1



Chapter 2 gives a quick overview of how
to get started with 900 Series Generators.
Reading this and the preceding chapter
get you up and running in a hurry, but for
a full understanding of the generator’s
power you should read the entire manual.

Chapter 2: Quick Start

900 Series Operating System Version 2.1 Quick Start 2-1
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Quick Start

Help This chapter helps you quickly get started using
your 900 Series Generator. Much of theinformation
presented here is explained in greater detail in
later chapters of the manual. If you haven'talready
done so, you should read Chapter 1.

Also numerous Help screens are available. If you
have a question or encounter an error message,
just press the <Help> key on the front panel of the
generator.

If you still have questions, please contact an
applications engineer at Quantum Data.

Check Contents Match the packing slip that’s in each carton with
the items received.

Save Packing Do not dispose of the shipping cartons or packing

Materials for Re-use materials until you are sure that no damage

occurred during shipping and that you have
everything on the packing list(s). Save the cartons
and packing materials for use in sending a unit
back for future calibration or repair. These materials”
are designed for limited re-use and should not be
used to ship the equipment on a regular basis.
Contact your sales representative or the customer
service department for information about transport
cases designed for the 900 Series.

Remove Cover Plate The generator is shipped with a locking metal
cover plate on the right side of the front panel. Use
the key that’s provided to turn the cover’s locking
screw counter-clockwise until the cover is free. Do
not discard the plate or key.

900 Series Operating System Version 2.1 Quick Start 2-3



Connect the Power
Cord

Attach Keyboard

Insert Boot Disk
(If needed)

Turn Unit On

2-4 Quick Start

Plug the generator into the correct line voltage
outlet.

@ Make sure the voltage selector switch
setting matches your AC line voltage
BEFORE you connect the power cord

or turn on the generator.

The generator is shipped configured for 115 Volt
(90 through 132 Volt range) AC operation.

Thepower cord is designed for use with 120 Volt\ 15
Amp grounded outlets in the United States. The
outlet you use must provide for grounding the
generator through its power cord.

When an external keyboard is used, it must be
connected before the generator is turned on. The
keyboard is used to copy disks and edit or save file
changes. Its connector is located in the lower left-
hand corner on the back of the generator.

If your generator does NOT have the hard drive
installed, youmustinsert theboot floppy disk. The
model number on this disk must match the model
number of your generator. Make sure there is no
other disk in the drive and then insert the boot disk
with its label facing to the left.

The push-button power switch is located at the
bottom left-hand corner of the front panel.

The cooling fan(s) starts and the unit goes through
several different self tests. Messages regarding the
hardware configuration and any options also are
displayed. Then the following File Select screen
appears.
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File Select Windows

Formats
ETTEEE

kb
Plkne

RLES
21kh2
24khz
Itkhz
36khz
8508 mt
8508 m2
8514

startup2

startupd

cga. mhd

compag

Current: Current: Current:
default linearity default

Use 1} -~ to move selection, ENTER to load. Search:

Read Read
Floppy HardDisk

Figure 2.1. Default File Select Screen
(Generators with Hard Drives)

Adjust Brightness The brightness control is located at the upper left-
hand corner of the front panel. Use it to adjust the
CRT’s brightness to a comfortable level.

~Make Backup of Make a backup copy of the original 3 /2" system.
Boot Disk disknow! Changes, including creatingand editing -
files,should neverbe made to your original system
disk.

You'll need a 1.44 M Byte (HD) 3 /2" floppy disk.
Follow these steps.

= Eject the system disk, open the write
protect window in the corner of the
disk, and re-insert the disk in the drive.

m Press and hold the <Alt> key on the
keyboard, press and release the <Q>
key, thenrelease the <Alt>. You're taken
to the MS-DOS command level.
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Connect Target
Display

Format the
Generator

2-6 Quick Start

m IfyoudoNOThavethehard drive, type
DISKCOPY and press <Enter>.

If you DO have the hard drive, type
DISKCOPY A: A: and press <Enter>.

m  The copying procedure starts. You are
prompted when to swap the source
(original) and target (backup) disks in
the drive.

s When finished, place the original disk
in a safe place.

m Return to normal operation by typing
the word GEN and then pressing
<Enter>.

The 15 pin mini D-Sub to five BNC connectors
cable provided with your 900 Series Generator is
used for connecting analog VGA displays to the
generator. The display’s cable plugs directly into
this cable. The BNC connectors on the cable and
the corresponding connectors on the back of the
generator are clearly marked to make hook up
easy.

Other types of displays require that you create
your own cable. Quantum Data provides the 900-
Series Generator Connector Kit to help you.
Additional connector kits are available from
Quantum. The part number is 99-00353.

The System disk, or hard drive, includes Format
files (timing set-ups) that emulate the outputs of a
largenumber of computers and graphic cards. Use
the cursor arrow keys toscroll through the Formats
window to find the one that matches your display.
Then press any of the <Enter> keys to load the
Format.
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If none of the Formats matches your target display,
you can create a new Format by following these
steps.

= Select an existing Format that is close to
what you need. If you're not sure, select
the default Format.

m  Press <Softkey 17> (the one below the
word Edit). The following Formateditor

screen appears.

Info:XYZ Model 246 REVISION 5.12

Filename: DEFAULT

6/19/92

Horizontal
Active 640 Pixels 25.397 ps Reference Rate {enter one}
Blanking 160 Pixels §.349 us ° Pixel Rate 25.000 MHz
Total 800 Pixels 31.746 ps * Horizontal Rate 31.500 KHz
Size 10.00 Inches 254.000 mm ° Vertical Rate 60.000 Hz
Pulse Delay 40 Pixels 1.587 ps
Pulse Width 40 Pixels 1.587 us

Vertical f———————]
Active {Frame) 480 Lines 15.238 us
Blanking {Field) 45 Lines 1.429 us _J7 l l
Total (Frame) 525 Lines 16.667 us
Size 7.00 Inches 117.800 mm
Pulse Delay (Field) 3 Lines 85.238 us l—l
Pulse Width (Field) 3 Lines 95.238 us

Intesface ° 0On * Off

File

Look Up Video Sync Select
Table Options l Options | Windows

Figure 2.2 Format Editor Screen

m Change any of the Reference Rate and
other highlighted parameters needed to
match your target display’s
specifications.

s Press <Softkey 13> to move to the sync
options screen. Make any necessary
changes to match your display.
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m  Press <Softkey 14> tomove to the video
options screen. Make any necessary
changes to match your display.

m Ifneeded, press the <Outputs> Softkey
toturnitOn. If an error message appears,
youmust correct the errorbefore outputs
can be turned on.

m  Press <Softkey 17> (Save) to save your
work. A window showing the current
file name appears.

a  To overwrite the existing file with the
new data, press <Enter>. To save the
changes under a new name, backspace
over the old name and enter the new
one. NOTE: You cannot use Default as a
new file name.

Draw a Test Image Press the Softkey <Images> next to the disk drive.
Use the arrow keys to move the cursor to the
desired image and press <Enter>.

Problems If you have questions or problems, press <Help>.
Available on-line information is displayed. If you
still have problems, check this manual’s index or
table of contents for more information.
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This chapter shows how to perform basic
tasks with 900 Series Generators.

Chapter 3: Basic

Operating Tasks
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Basic Operating Tasks

Introduction

Connecting to AC
Power Line

This chapter covers Basic Operations such as how
to set up the generator and use the various front
panel keys.

If you are not familiar with the operating features
of the 900 Series generators, you should read the
opening paragraphs of each of the following
sectionsin this chapter. They give youanoverview
of the unit’s many capabilities and features.

l@ Attempting to operate the unit with
thewrong ACline voltageis considered
abuse of the equipment. Any resulting
damage is not covered by the warranty

or service agreement.

Be sure the generator is configured to match the
line voltage you will be using before you plug in
the generator. Figure 3-1 shows the power supply
module on the rear of the generator.

~

— Line Voltage Selector

> Power Inlet

Figure 3-1. AC Power Panel Details
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The unit is shipped configured for 115 Volts (90
through 132 Volts) AC operation. The line voltage
selector can be moved to select 230 Volts (180
through 264). The currently selected line voltage
range appears on the line voltage selector switch.
Follow these steps to change the generator’s line
voltage range: . .

Make sure generator 1. Make sure the generator is turned

is off off (front panel switch in the OUT
position).

Disconnect power 2. Ifneeded, disconnect the power cord

cord (If needed) from the power inlet.

[@: Changing the position of the line
voltage selector while the generator is
connected to the power line can cause

serious damage to the generator.

Move line voltage 3. Move the line voltage selector to the

selector to desired desired range. A small screwdriver

range or other blunt-tipped tool may be
needed.

Connect power cord 4. Connect the power cord to the

generator. The generator is shipped
with a power cord for use in the
United States with 120 Volt/15 amp
grounded outlets. Any substituted
cord must maintain proper earth
ground to the chassis.

Connecting the The external keyboard is used to edit and save file

Keyboard cnanges. Itisnot, however, needed toload and run
existing files or to change parameters in a Format
file.
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Turn off generator
(If needed)

Place keyboard

Plug in cable

Turn on generator

Special
Considerations

900 Series Operating System Version 2.1

Follow these steps to install the keyboard.

1.

Turn off the generator. The keyboard
may not work correctly if it is
plugged in after the generator is
turned on.

Place the keyboard in a convenient
and stable position near the genera-
tor.

Plug the keyboard cable’s connector
into the recessed receptacle on the
rear of the generator (Figure 3-2).
Make sure the plug is in fully.

Keyboard

Connector—\
B e

Figure 3-2. Keyboard Connection

Turn on the generator. The Num Lock,
Caps Lock, and Scroll Lock lights on the
keyboard flash briefly when the unit is
first turned on.

If the CMOS Set-up configuration
shows that a keyboard is Installed,
the keyboard must be connected
when you turn on the generator.
Otherwise the unit will fail its self
test.

Basic Operating Tasks
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s If the CMOS Set-up configuration
shows thatakeyboard is Not Installed
and the keyboard is connected, you
will not get aself test failure message
when you turn on the generator. The
keyboard will be functional.

Ejecting and The generator has a built-in high density (1.44
Inserting Disks MByte) 3-'/2 inch disk drive. The drive is located
on the front panel of the generator as shown in

Figure 3-3.
Disk Slot—

Disk Drive Active Light |

Figure 3-3. Disk Drive Details

Insertion Procedure Follow these steps to insert a disk.
Make sure disk drive 1. Make sure there is no disk in the
is empty drive. The door that covers the disk

drive slot should be closed. Also,
make sure the disk drive active light
is not lit.

Orient disk 2. If you are inserting a disk, place the
disk in front of the disk drive slot so
the sliding cover on the disk faces
toward the drive and the top of the
disk (the side with the label) faces to
the left.
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Place disk against
door

Gently push disk
into drive

Ejection Procedure

Make sure disk is in
drive

Make sure drive
light is off

Press eject button

Pull disk out

Power-Up

" Procedure

3. Gently push the disk against the door
to open it.

4. Continue to gently push the disk
into the drive until it is in
completely. When the disk is fully
inserted, it shifts to the rightby about
an eighth (*/s) of an inch.

Follow these steps to eject a disk.

1. Makesure thereisadiskinthedrive.
The edge of a disk will be visible
behind the partially opened door
which covers the disk drive slot.

2. Makesure the disk drive active light
is not lit.

3. Press the eject button on the front of
the drive. This causes the disk to be
partially ejected.

4. Pull the disk completely out of the
unit. The door on the drive will close.

This section shows the steps to follow to get the __.
generator powered up and ready for use. T

@ The generator should NOT be turned
on with an active load connected to its
outputs. Some displays have low
impedance internal bias or pull-up
voltages present on their input
connectors. These bias voltages may
prevent portions of the generator’s
circuitry from powering up correctly
when the generator power is first

turned on.
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Disk (Floppy) Based The disk should be inserted before turning on the
generator. Here’s how to power up the generator.

Make sure line 1. Makesure the generator is connected
voltage is correct to the correct AC line voltage. The
cooling fan opening(s) should not
be obstructed.

Turn on generator 2. Turn on the generator. The power
switch is located on the front panel
(Figure 3-4). It is a 2-position push-
button. It’s on when the button is in
the In position. The cooling fan(s)
starts as soon as power is on.)

~ Screen Brightness Control

GRONONORONT

@@@@@@8

L Screen (CRT)
L AC On/ Off Switch

Figure 3-4. Power Switch and CRT Control Locations

Adijust brightness 3. Allow the generator to warm up a
few seconds. Then use the Bright
control to adjust the brightness of
the text on the front panel CRT to a
comfortable level.

Observe self tests 4. The generator first goes through the
following internal ROM (Read Only
Memory) based self test and
configuration procedure:
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The internal RAM (Random
Access Memory) is tested. The
amount of memory tested and
the message Press <ESC> to
bypass MEMORY test are
displayed. Do not press any
keys.

The external keyboard, if
connected, is tested and
initialized. The Num Lock, Caps
Lock, and Scroll Lock indicators
on the keyboard briefly light .

The generator gives you a chance
to modify its internal configura-
tion data and to perform some
internal diagnostics. The message
Press <DEL> if you want to run
SETUP or DIAGS is displayed for
a few seconds. Do not press any
keys. The disk drive active light
comes on for part of this period.

The hardware configuration
screen appears for a few seconds.
Figure 3-5 is a typical configura-
tion screen for a generator with-

~out an internal hard disk.

System Configuration (C) Copyright 1985-1990, American Megatrends Inc,.

Main Processor . 80386

Numeric Processor: None

Floppy Drive A : 1.44 MB, 3-1/2"
Floppy Drive B : None

Display Type - Monochrome
ROM-BIOS Date : 08/30/90

Base Memory Size : 512 KB
Ext. Memory Size : 0 KB
Hard Disk C: Type : None
Hard Disk D: Type : None
Serial Port(s) . 3F8
Parallel Port(s}) : 3BC

Figure 3-5. Floppy Based BIOS Configuration Screen

900 Series Operating System Version 2.1
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Disk is loaded 5. The front panel CRT is cleared. The
generator then sees if a disk is in the
disk drive. An error message appears
if no disk is found and the hard disk
drive is not installed. If the proper
disk is in the drive, the generator
starts to load the following required
programs from disk.

3-10 Basic Operating Tasks

The Disk Operating System
(DOS) software is loaded first.
The generator uses a version
of DOS called MS-DOS. 1t is
included on the boot-disk. The
current version number of MS-
DOS shows on the front panel
CRT. An error message is
displayed if the DOS files are
not found.

Normally, the rest of the generator’s
operating system software is loaded
next. If the system has a problem while
loading, it may cause the unit to hang.
Check the contents of the disk to see if
all the required files are present. Turn
the power off and make sure the
external keyboard is plugged in. Turn
the power back on and wait for the
MS-DOS identification to appear.
Immediately press and hold down the
<Control> and <C> keys. An abort
message and standard MS-DOS
prompt appear. You can then examine
the contents of the boot disk.
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The generator’s operating
system software thenisloaded.
The message Loading System ...
appears on the front panel CRT
while the software is loaded.

The generator’s software
revision level then appears.
The revision level shown
should match the revision
number shown in this manual.

6. This series of messages appears:

Checking ID's
Hardware Test Status
Drawing Image

GPIB Port Status
Serial Port Status

7. The front panel CRT again is cleared
and the File Select Windows screen is
loaded. Figure 3-6 shows this screen.

File Select Windows

Current: Current: “Current
default linearity default

Use 1| -~to move selection, ENTER to lesd Searcn

Read Rend
Floppy § HardDisk

900 Series Operating System Version 2.1

Figure 3-6. File Select Windows
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Hard Disk Based

Selecting Soﬁkey
Functions

Using the Front Panel
Keys

Using the Keyboard

If you are using an edited copy of the

ng boot disk, you may get a different
display. If you have problems usingan
edited disk, ask the person who edited
the disk for assistance.

The power-up procedure for the hard disk option
is almost the same as the floppy version except for
extra messages displayed right after the Press
<DEL> if you want to run SETUP or DIAGS
message. A properly installed hard drive reports
that one (1) hard drive was found.

With the optional Ram Card, you can program the
BIOS toboot off the hard drive. The programboots
from the Ram Card when there is no hard drive.

ng: If there is a floppy disk in the disk
drive, the generator ignores the hard
disk and tries to boot up from the

floppy.

Softkeys are the 22 numbered keys that surround
the front panel CRT. They are called softkeys
because the action that occurs when the key is
pressed is software controlled. Softkeys with
functions have labels shown in boxes on the CRT.

Using the front panel keys is easy. You just press
the numbered softkey next to the desired function.

All softkeys have equivalent external keyboard
operations. You either press one of the function
keys atthe top of the keyboard or use acombination
of the <Shift> or <Control> key and a function
key. Some other front panel key functions also can
be done from the keyboard. For the double key
operations, you must press and hold down either
the <Shift> or <Control> key before pressing the
function key. Figure 3-7 shows how the function
keys are mapped to the front panel keys.
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Selecting Directory
Types

Format Directory

Image Directory

Test Directory

Font Directory

900 Series Operating System Version 2.1

Softkey Equivalents usin,
I&yboard Function %(eys

External

Files / Test C-F4
Files / Format: C-F5
Files / Image: C-F6

Files / Type: C-F7

S = Shift Key
C = Control Key

S-F7 S-F6 S-F5 S-F4

Figure 3-7. Keyboard Equivalents of Softkeys

A directory is a collection of similar files. The
current operating system has four (4) directory
types: Format, Image, Test, and Font.

A Format directory contains individual files that
describe the timing and signal information for a
particular type of display.

AnImage directory containsalistof all pre-defined
test images compiled into the operating system
software file. The images are not separate files."
Figure 3-8 shows a typical full screen image
directory.

A Testdirectory contains individual Test files. The
default start-up screen is one example of what a
Test file can do.

A Font directory contains individual Font files
with bit-mapped character fonts that can be used
to draw text on the unit under test.
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Image Directory Current Image:COLOR256 — Files 475 \E
brightress gragB resglve
b graybars rghdelay [
colorpars grayhbars sidetics [
colortemp-o grayvbars smote [
olortemp-g n-grill v-grill
colartemp-r linearity veenter
colortemp-w multiburst  video
contrast REDEIGEN
controls pairing
converg-gb  oin&barrel
converg-rh nur1ty b
| converg-1g
converg-w
£Iass

randomtexr
raster
regulate

ntal | Vertical Pagechar

Hor
Grill Grill Character | Look Up armat Select
Linewidth | Linewidth § Number Table Editor | Windows

O K B D ORI EOREEIE ORI ORI

Figure 3-8. Typical image Dlrectory

Using the Front Panel The currently active file appears on the actual
Keys screen as intensified video. The name of this file
also appears at the top of the directory screen.

The most direct way to view any directory is to use
the <Files> keys. These are located just to the left
of the disk drive slot. Pressing <Test>, <Formats>,
or <Images> immediately displays the chosen
directory. Pressing <Types> displays a directory
of all directory types used by the system. You can
then use the cursor keys to select the desired
directory from the list.

Also, the softkeys can be programmed to call up
any of the directories. The programming
information is entered into Test files.

Using the Keyboard There are two ways to use the keyboard to display
a directory. The first method simulates the front
panel keys. This requires that you first press and
hold the <Control> key and then press and release
one of the top row function keys.

Control-F4 simulates the <Test> key.
Control-F5 simulates the <Format> key.
Control-F6 simulates the <Image> key.
Control-F7 simulates the <Type> key.
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Manual parser
commands

Selecting ltems in a
Directory

The second method uses commands sent in the
manual parser mode. When in the manual manual
parser, you can typein the following commands to
select any directory for display.

VIEW CONFIGDIR  Lists all Configuration files in
the selected Configurations di-
rectory. '

VIEW FONTDIR Listsall Font files in the selected
Fonts directory.

VIEW FORMATDIR  Lists all Format files in the se-
lected Formats directory.

VIEW IMAGEDIR ~ Lists all Image files in the se-
lected Images directory.

VIEW TESTDIR Lists all Test files in the selected
Tests directory.

VIEW TYPESDIR Lists all directory types cur-
rently available.

The directory will not be shown until you return to
the user interface mode by typing in the Ul
command.

[@ It is possible to set up more than one
directory on the disk for a given file
type. Theinformation presented in this
section deals with displaying the

currently active directories.

Directories show the currently active file as
intensified (brighter) video. The name of the current
file also appears at the top of the directory screen.
The location of the selection cursor appears by the
file name being in reverse video. (See Figure 3-9.)
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/ Currently Active Image

Image Directory ~ . Current Irage:COLOR256 .- Files:47 .
Cbri ‘nes’r’ gragh resgive

color2s6 graypars rgodelay

calorpars grayhpars ol

icolortemp-b grayvpars
i caloriemp g 11

coloriemo-w
Cursor location

Figure 3-9. Cursor and Active Image |

To select a different file, move the cursor to the
desired filenamein the directory. If afileisblinking,
the cursor is on the currently active file. Moving
the cursor alone does not automatically cause an
action to be taken. A separate action is required.

Directories may also have one or more softkey
functions set up along the bottom.

Using the Front Panel The selection cursor is moved by using the four
Keys or Keyboard Cursor arrow keys on either the front panel or the
keyboard. See Figure 3-10.

Selection Cursor Keys

Figure 3-10. Section Cursor Keys
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Selecting items in a
Spreadsheet

900 Series Operating System Version 2.1

Be careful not to confuse these keys
with the Data Entry <T> (increase) and
<!> (decrease) keys.

Iy

Press the appropriate arrow key(s) to move the
cursor to the desired file. Press <Enter> to load the
file.

Files that can be edited or deleted have those
functions shown on the softkeys. Just press the
appropriate softkey. (See Figure 3-7 for information
onactivating softkey functions from the keyboard.)

A spreadsheet presents information in a row and
column format. Some of the information never
changes. Other information can be directly or
indirectly changed by the user. Figure 3-11 shows
a typical spreadsheet used for editing a Format
file.

Info:XYZ Model 246 REVISION 5.12
Filename: DEFAULT
Horizontal

6/19/92

Active 640 Pixels 25.397 us Reference Rate (enter one} ;
Blanking 160 Pixels 6.349 us ° Pixel Rate 25.000 MHz
Total 800 Pixels 31.746 us * Horizontal Rate 31.500 KHz
Size 10.00 Inches 254.000 mm ° Vertical Rate  60.000 Hz

Pulse Delay
Pulse Width

40 Pixels 1.587 ps
40 Pixels 1.587 ps

Vertical

Active (Frame} 480 Lines 15.238 ps

Bianking (Field) 45 Lines 1.429 us

Jotal (Frame) 525 Lines 16.667 us T

Size 7.00 Inches 117.800 mm

Pulse Qelay (Field} 3 Lines 95.238 ps ﬂ
95.238 ps

Pulse Width (Field) 3 Lines
Interface ° On * 0ff

File
Look Up Video Sync Select
m Table Options | Optionsfl Windows

Figure 3-11. Typical Format Spreadsheet

Some information, such as Horizontal Rate, never
changes. Typically, only those items shown in
intensified brightness canbe changed. Otheritems
are calculated by the operating system based on
user-entered parameters. Any exceptionsarenoted
in the discussions on particular spreadsheets.
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Editable parameters

Selected parameter

Editing a Numeric
Parameter

3-18 Basic Operating Tasks

There are two (2) types of editable parameters,
numeric and non-numeric. Numeric parameters
are numbers. Non-numeric parameters are not
numbers. Selecting either Color or Monochrome
in the Video LookUp Table spreadsheetis an example
of a non-numeric parameter.

You can select only one parameter to editat a time.
Select the parameter by moving the cursor to the
desired field. (The cursor stops only at parameters
that can be edited.)

The currently selected parameter shows as black
textonalighted background. Also, if the parameter
is either a vertical or horizontal dimension, the
lower right hand corner of the generator CRT
shows an appropriate graphic or puts the portion
of the curve into intensified video. For example,
Figure 3-12 shows an example where horizontal
pulse delay is selected.

I
Filename: DEFAULT

Horizontal — N

S RETIVE §40 Pixels 25.397 us | Rejereq Horizontal Pulse Delay
Blanking 160 Pixels  6.349 ps o-Ptyel A| is selected parameter
Total 800 Pixels 31,  * Harizon
Size ~000 mm ° Verticarmare—wuwgz
Pulse Delay 1.587 us

1 Pulse Width i 1.587 us

Vertical .
Active (Frame) 480 Lines 15.238 us
Blanking {Field) 45 Lines 1.429 us
Total (Frame) 525 Lines  16.667 us -] |-

Size 7.00 Inches 117.800 mm
Pulse Delay {Field} 3 Lines 95.239 us
Pulse Width {Field) 3 Lines 95.238 ps
Interface °On * 0ff

File
Look Up Video Sync Select
m Table Options @ Optionsfll Windows ‘

Figure 3-12. Sampie Selected Parameter

There are two ways to edit numeric parameters.
You can either enter a new value or you can tweak
the current value in small steps.
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To enter a new value, type in the value on the
generator’s Data Entrynumerickeypad or on either
set of numbered keys on the keyboard. (See Figure
3-13))

Keys to use to edit a
numeric parameter

Keys Used to Edit
Numeric Values

Figure 3-13. Keys Used to Edit Numeric Values
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If you press a wrong number, press the <Clear> or
<Delete> key and start the entry over again. (See
Figure 3-14.)

Keys to use to delete
errors

Figure 3-14. Keys Used to Delete Errors
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Tweaking Numeric
Data

Keys to use to tweak
values

Editing a
Non-numeric
Parameter

You also can change the value of a parameter up or
down in small steps by pressing the <Data Entry
T> (increase) and < > (decrease) keysonthefront
panel or the <+> (plus) or <—> (minus) keys on the
keyboard. You do NOT have to press <Enter>
when you use these keys. (See Figure 3-15.)

I

[T

)

Figure 3-15. Keys Used to Tweak Numeric Values

-

In Format files, non-numeric parameters include
such things as determining video signal types
(color or monochrome) and sync signal types
(separate Horiz. & Vert., Composite or HDTV ).

The software displays all the choices available.
The current selectionappears with asmall starburst
(3%) symbol in front of it. Other choices are shown
with a small open circle (°) in front of them. A
sample appears next.
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Switching Between
the User Interface,
Manual Parser and
MS-DOS

User Interface Mode

Manual Parser Mode

o This is a non-selected parameter
@ This is the current parameter setting

Use the front panel or keyboard cursor arrows to
move the selection cursor to the desired setting.
Then press <Enter>.

Some non-numeric parameters require that you
make additional settings. The choices for these
settings appear as a small sub-menu on the screen
when the main parameter is chosen. The current
settings in the sub-menu are shown in reverse
video. Use the Cursor arrow and <Enter> keys to
choose the desired sub-menu selection.

The generator can be run in three basic operating
modes:

1. the User Interface mode

2. the Manual Parser mode

3. the DOS mode.

4. the DOS shell (DOSS) mode.

Following is a brief explanation of these modes.

The User Interface mode is the default mode.
When in this mode, you can use all the front panel
keys and the external keyboard to edit and save
Format files, draw test images by selecting them
from directories displayed on the generator, select
various operations using the front panel softkeys,
etc.

The Manual Parser mode bypasses the front panel
keys, and gives direct access to many functions
within the generator’s operating system. The
functions are performed by issuing commands
through the keyboard. A listing of the command
set is included as Appendix A.
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DOS Mode

Going from
User Interface to
Manual Parser

Going from
Manual Parser to User
interface

Going from the
Manual Parser to DOS

900 Series Operating System Version 2.1

The DOS (Disk Operating System) mode lets you
use the generator asif it wereanIBM-PC compatible
computer with a monochrome display. It’s used
when you need to initialize disks, copy files, or set
the time and date. You do NOT have access to any
of the features and functions that are part of the
generator’s User Interface and Manual Parser
modes. The status of the generator’s outputs don't
change when you go to the DOS mode.

1.
2.

Iy

1.

Make sure the generator is not busy.

Press and hold the <Alt> key on the
keyboard. Press and release the <F2>
key at the top of the keyboard. Then
release the <Alt> key.

This prompt appears: Command>. You
may now use the commands found in
the command set.

Enter the command UI. The front panel
CRT returns to the display that was
showing before you left the User
Interface mode.

save the files.

Enter the command QUIT. The front
panel CRT shows a standard MS-DOS
prompt. The default MS-DOS prompt
for the original boot-disk shows the
current disk drive and path for the
operating system. The promptlookslike

A:\GEN>

If you are using the internal hard disk,
the MS-DOS prompt looks like this:

C:\GEN>

If you have edited files open when you
switch to DOS, you are prompted to

-
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Using the DOS Shell to
go from Manual Parser
to DOS

Going from DOS to
Manual Parser

Going from
User Interface to DOS

Going from DOS to
User Interface

To use the DOS Shell to go from the Manual Parser
simply enter DOSS and type EXIT to leave.

There is no direct way to go from DOS to the
manual parser. You must run the generator’s
operating system software and then switch to the
manual parser. Please see the instructions below
on going from DOS to the user interface.

The generator should have been powered up with
the external keyboard connected. All the front
panel keys are inactive when the generatoris in the
DOS mode. Press and hold down the <Alt> key on
the keyboard. Press and release the <Q> key at the
top of the keyboard and then release the <Alt>
key.

Set the directory path to lead to the top level sub-
directory that contains the generator’s operating
system files. If you are using the front panel floppy
disk, the default path for the original boot-disk
looks like this:

A:\GEN

If you are running from the internal hard disk, the
default path for the original factory configuration
of the boot-disk looks like this:

C:\GEN>

Boot-up the generator’s operating system software
by entering the model number of the generator at
the MS-DOS prompt. The entry is simply:

GEN
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This chapter shows how to perform
advanced tasks with 900 Series
Generators.

Chapter 5: Advanced

Operating Tasks
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Advanced Operating Tasks

Introduction

This chapter covers topics that are not performed
on a regular basis. If you are not familiar with the
operating features of the 900 Series generators,
youshould read the opening paragraphs of each of
the following sections in this chapter. They give
you an overview of the unit’s many capabilities
and features.

Usually, you do not need to learn the tasks in this
section to set up the generator or display any pre-
programmed testimages. However, youmay want
tolearn some of these tasks so that you can optimize
both your and the generator’s operating
performance.

Following is a list of the Advanced Operating
Tasks presented.

s Manual Parser

m Operating with the Cover Plate in Place

s Working with Test Files ‘ .
s User Programmable Softkeys

» Creating and Editing Font Files

s Creatingand Editing ConfigurationFiles

s Foot Pedal Operation
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Manual Parser The manual parser gives a direct way to
communicate with the functions used by the
generator’s operating system software. Since the
manual parser mode ignores all the front panel
keys, you need to use the external keyboard to
enter commands.

[@ The external keyboard must be
connected to the generator when the
unit is first turned on or re-booted.

:When you first enter the manual parser, an
identifying message appears on the screen. The
manual parser then lets you know that it is ready
with the following prompt:

Command>>_

The blinking underline shows the position of the
cursor. As you type, the cursor moves. Everything

ed in and any responses received have an
intensified brightness level. Most of the commands
work with both upper and lower case letters. Use
the <Backspace> key to delete data. Press <Enter>
to cause a command to be executed.

The manual parser executes each command asitis
entered. Therefore, you cannot save a set of
commands previously typed in. If you want to
create a file containing a sequence of commands,
you need to save them in a Test file. Loading the
Test file causes the commands to be executed.

Youmaywantto use the Manual Parser

[@ when first testing an idea for a custom
image. Once you have decided on the
correct commands and parameter
values, you can type them into a Test
file.
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[@ Note that this is a command language,

not a programming language. The

command language cannot do things

like conditional branches. When a

command expects one or more

parameters, they must be entered in

the same line as the command. The

command and variables must be
separated by spaces.

Types of Functions The command language can be divided into 14
Available general categories. Some commands (or functions)
fall under two or more categories. This section
goes over the general categories. (See Appendix A
fora completelistand explanation of all functions.)

n§> To display a list of all available
commands when in the manual parser
mode press <H> while holding down

the <Alt> key.
System & User System & User Interface Functions determine
Interface Functions how the generator’s hardware and operating

system software behave.

Disk File Functions Disk File Functions let you create and edit certain
types of disk files. You can also re-direct search —
paths if you are using multiple sub-directories for -

the same types of files.
Analog Look-Up Table Analog Look-Up Table Functions let you change
Functions the analog video colors or shades of gray used for

the picture information in both the high resolution
and the lower resolution planes. These functions
apply to the analog video outputs only.

Digital Look-Up Table Digital Look-Up Table Functions let you change
Functions the digital video bit patterns used for the picture
' information in both the high resolution graphics
plane and the lower resolution color plane. These
functions apply to the digital video outputs only.
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Drawing Window
Functions

Graphics Plane
Drawing Functions

Color Plane Drawing
Functions

Instant-Expert
Functions

Format File Functions

Sync & Video Output
Contfiguration
Functions

Drawing Window Functions determine how user-
defined objects are drawn in the active video area.
The size and position of these objects can be based
on the absolute pixel coordinates for a particular
Format or you can define your own coordinate
system. The operating system then converts the
user’s coordinates to the nearest pixel location.
You can switch between the two modes.

Graphics Plane Drawing Functions let you place
text and simple drawing primitives in the high
resolution graphics plane. The drawing resolution
is in one (1) pixel by one (1) pixel increments. The
primitives include dots, lines, ovals and rectang]les.
Ovals and rectangles may be drawn as outlines or
as filled solids. Only one color may be used for
items in the graphics plane.

Color Plane Drawing Functions let you place
simple drawing primitives in the low resolution
color plane. The drawing resolution is in eight (8)
pixel by eight (8) pixel increments. The primitives
include dots, lines, and rectangles. Rectangles may
be drawn as outlines or as filled solids. Up to 256
different colors or shades of gray may be used for
items in the color plane.

Instant-Expert Images can be called directly from
the manual parser. For most images, you control
whether the previous image is cleared before the
new image is drawn.

Format File Functions allow you to review and
change most individual parameter settings found
in the main editor spreadsheet. You can also save
the changes to a Format file.

Sync & Video Output Configuration Functions
let you review and change most of the individual
parameter settings found in the sub-menus in the
Format editor.
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Test File Functions

Configuration File
Functions

Font File Functions

Sync Memory
Functions

Examples Using the
Manual Parser

Turning Outputs On
and Off

Test File Functions are commands that are
normally in a Test file. Most of these commands
should not be called while in the manual parser
mode.

Configuration File Functions let you review and
change most of the individual parameter settings
found ina Configurationfile. You canalsosave the
changes to a Configuration file. When loaded, a
Configuration file determines how the generator’s
hardware and operating system software behave.

Font File Functions let you select a new font file
for placing text on your display. The font editor
supplied on the disk can also be called.

Sync Memory Functions are special commands
that let you program specialized waveforms into
the generator’s sync outputs.

Following are two examples of what you candoin
the manual parser. To best understand the
examples, you need to have an operating display.
A color display allows you to try both examples.
Remember to press <Enter> when you are done
typing in each line.

The first example checks the status of the signal
outputs and turns them on and off. The command
for controlling the outputs is OUTS. We can check
the current status of the outputs by using this
command as a query. This is done by entering the
command with a question mark at the end. The
command and the response looks like this:

Command>>0UTS?
Data: OFF
Command>>
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... or like this:

Command>>0UTS?
Data: ON
Command>>

Let’s assume the currentstatusis ON. You can turn
the outputs off with the following command line:

Command>>0OUTS OFF

We can then turn the outputs back on with the
following command line:

Command>>0UTS ON

You do not need to check the current
[@ status of the outputs before turning
them on or off. Attempting to turn off
outputs when they are already off
causes no problems, nor does trying to
turn on outputs that are already on.

Drawing an Instant- Next we will clear an existing image on the display
Expertimage and replace it with an Instant-Expert image. For
this example, we will draw the linearity testimage.
The command for clearing the previous image and
drawing any Instant-Expert image is IMGC. The
command expects one parameter. The parameter
is the name of the image as it appears in the Images
directory. Chapter 6 gives these image names.

With the outputs turned on, enter the following
command line:

Command>>IMGC LINEARITY

You can overlay one Instant-Expert image over an
existing image. (To try this, you need a color
display.) Enter the following lines to first draw the
color bars test image and then add the linearity
image.
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Command>>IMGC COLORBARS
Command>>IMAG LINEARITY

You can overlay 'Lmages as many times as you
want.

ng: Anythingdrawnin the highresolution
graphics plane appears on top of
anything drawn in the color plane.

Not all Instant-Expert images can be
combined with the desired results. The
color settings for the last drawn image
overrides any previous color settings.

Operating with the The cover plate lets you limit how someone can
Cover Piate in Place use the generator. With the plate on, only the
power switch, brightness control, outputkey, and
softkeys are accessible. By setting up your own
Test files and Configuration file, you determine
what the operator can and cannot do.

The following operations cannot be done with the
cover in place.

m Files cannot be edited since the data
entry and cursor keys are covered.

s Youcannotselectitems from directories
because there is no way of scrolling
through them.

s Floppy disks cannot be swapped.

Thefirsttworestrictions donot apply if the external
keyboard is used because the cover plate does not
restrict its use.
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Installing and
Removing the Cover

The cover platewas originally designed
for use when the generator was in a
production testenvironment. You may
also find it useful when the generator
isused to demonstrate products attrade
shows.

The plate is held in place by two (2) locking tabs
and a captive screw. The screw has a tamper-

Plate resistant head that uses a special key. One (1) key

is supplied with each cover plate and additional
ones may be purchased from Quantum Data. The

Installing Cover Plafe

5-10 Advanced Operating Tasks

part number of the key is 93-00074.

To install the cover plate:

1.

Make sure the correct floppy disk, if
used, is seated in the disk drive.

Hold the cover plate so the screw head
isat thebottom and facing towards you.

Tilt the cover plate so the two tabs are
facing towards the generator.

Insert the tabs into the two mating slots
on the generator. One slot is located
directly above the model number and
the other is a little bit above. the Data
Entry keys.

Keep the tabs in the slots as you pivot
the cover plate until the locking screw
enters the hole on the front panel.

Use the key to turn the screw clockwise
until the plate is firmly seated on the
panel.

Do not over torque the screw.

Return the key to a safe location.
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Removing Cover Plate

Working with Test
Files

User Programmable
Softkeys

Defining Softkeys

To remove the cover plate:

1. Locate the screw near the bottom of the
cover plate.

2. Use the key to turn the screw counter-
clockwise until the screw is free of the
front panel.

3. Tilt the cover plate up so it is perpen-
dicular to the front panel.

4. Pullthecoverplateaway from the panel.

5. Place the cover plate and key in a safe
location.

Test files are simple ASCII text files consisting of
one or more of the 900 Series commands. The
commands can do such things as load other files,
draw images, label the softkeys around generator’s
screen, and control what happens when softkeys
are pressed.

A sample test file is shown as Appendix D.

This section shows how to define, group, and label
the generator’s 22 softkeys. ‘

Softkey operation and labeling can be specified
with the KDEF, key definition, command. Once
defined and labeled, the generator’s CRT will
display thenew labels and subsequent key presses
will execute the new command string. The KDFC
command is used to undefine softkeys. Following
is an explanation of these commands.
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KDEF - Key DEFinition

Command Syntax: KDEF # “Label string; and
more” Command and Args

# = Key number 1 - 22 (The key that is affected by
the following definition.)

Label string = 1-10 characters

KDEF defines the text that appears on the
generator’s CRT. It must be present and enclosed
in quotes. To leave this field blank on the CRT,
type quote space quote (" "). Multiple line labels
can be formed by using a semicolon (;) as a new
line symbol. Text in each line is centered. This
includes spaces in order to off-set text if desired.

The remainder of the line is considered the
command string and is executed with a button
press. It must be present and contain the
appropriate number of arguments specified by the
command.

Examples:

KDEF 22 "CLEAR" CLRS

KDEF 6 "Test;— 3 —; Pattern" LTES test01
KDFC - Key DeFine Clear | |
Command Syntax: KDFC list
list = keys or groups to be undefined

KDFC undefines keys or groups. Items must be
separated by commas. The keys are returned to an
undefined state with no identifying labels or
command string execution. KDFC is notneeded to
redefine keys since KDEF replaces old labels and
command strings with the new ones. All keys can
be undefined by using KDFC with no arguments.
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Examples:
KDFC1,2,3,22
KDFC

Grouping Groupingrefers to the interaction between selected
groups of softkeys. The default group (#0) has no
interaction. When a key in this group is pressed,
the key label blinks one time.

Groups #1 through #14 are interlocking. When a
key in one of these groups is pressed, causes the
key label to remain highlighted until another key
in the same group is pressed.

The last group (#15) features bi-stable operation.
When a key is first pressed, the key label is
highlighted. Subsequent presses of this key toggles
the highlight on and off. There is no interaction
among keys in this group. There is no affect on the
key’s command line.

Keys can be assigned to any of the 15 groups with
the KGRP command. Each key can be a member of
only one group. When akey isincluded ina group,
it is removed from its previous grouping.
Command KUGP is used to ungroup keys.

KGRP - Key GRouP
Command Syntax: KGRP # list
# = group number 1 - 15

List = keys to be included in the group. Items must
be separated with commas.

A group number and at least key mustbe included
for a change to occur. This command adds the
listed keys to the group. Existing group members
are not removed.
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Example:
KGRP122,1,2,3,4,5,6
KGRP25,6,13, 14

KUGP - Key UnGrouP
Command Syntax: KUGP list

List = keys or groups to be ungrouped. Items must
be separated with commas.

Keys=1-22
Groups = #1 - #15

An entire groups may be disbanded by listing the
group number as "@1, @2" etc. The @ symbol
means that the following number represents a
whole group. If no valid arguments are given, no
action is taken. You do not need to use KUGP to
reassign a key to a different group. KGRP removes
a key from its current group and assigns it to the
new group.

Examples:
KUGP 3, 4,10
KUGP @2
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Labels There may be times when you want to turn the
highlight on or off as a separate function rather
than use the grouping commands. KYON and
KOFF let you do this.

KYON- KeY ON
Command Syntax: KYON list

List=keys of keys tobehighlighted. Items mustbe
separated with commas.

Keys =1-22

The listed keys are highlighted. Normal grouping
operations are still performed. Therefore if Key 6
and Key 2 are in the same group and Key 6 is
commanded KYON, a subsequent press of Key 2
turns highlighting off. For akey tobe independent,
it must be the only member in a group.

Example:

KYON 22,1, 6
KOFF- Key OFF
Command Syntax: KOFF list

List=keys of keys to be highlighted. Items mustbe -—-"
separated with commas. ‘ -

Keys =1 -22

The listed keys are not highlighted. Normal
grouping operations are still performed. Therefore
if Key 6 is commanded KOFF and it is pressed,
highlighting is still turned on.

Example:

KOFF22,1,6
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Selecting a Test File
for Editing

Using the Front Panel
Keys

Using Manual Parser
Commands

Start at the File Select Windows screen.

Move the cursor to the right-hand
directory «(Tests). The directory lists all
the Test files.

Scroll through the directory until you
find the Test file you want to edit.

Press the <Edit> softkey. This loads the
system text editor and then the selected
Test file into the editor’s buffer.

If the test file you want to edit is in the
current test file path, type in this
command: ETES filename where
filename is the name of the file you want.
Donotusefile extensionsin thefilename.
The command searches for and edits
files with an extension of .tes only.

If the test file you want to edit is not in
the current test file path, type in this
command: EDIT path\filename.tes
where path is the complete directory
path from therootdirectory and filename
is the name of the file you want. Use the
file extension .tes as part of the filename.

Using DOS Commands

=
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The current version of the text editor can only be
used within the generator’s operating environment.
It is not available at the DOS level.

You do not have to use the text editor
supplied with the generator. You can
use almost any editor program that
runs on an IBM-PC/AT and can handle
MS-DOS type ASCII text files. You
can add the editor program to your
working copy of the system disk.
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Using the Text Editor

Creating and
Editing Font Files

Selecting a Font File
for Editing - Using the
External Keyboard
While in the User
Interface Mode

You also can create and edit Test files

@ without using the generator. Any
computer and text editor that can
handle ASCII text stored in MS-DOS
type files will work. You need a
computerwitha1l.44MB (HD) 3"/2inch
floppy disk drive.

The built-in text editor has on-line help. Just press
the <HELP> key on the front panel or <ALT-H>
on the external keyboard.

A Font file determines how text is drawn on the
unit under test. It is possible to display text using
several differentFonts at the same time. The system
disk comes with several Font files and you can
create new fonts by editing existing ones.

This section first shows how to select an existing
Font file for editing. Then it goes over individual
items in the Font editor screen.

I@ The Font editor requires the external
keyboard. An error message is
displayed if you attempt to edit a Font
file without the external keyboard
connected. [t mustbe connected before

the unit is turned on or re-booted.

1. Make sure the generator is running in
the User Interface mode (front panel
keys are active).

2. Press the <Types> key next to the disk
drive. The front panel screen lists all the
directory types available.

3. Move the selection cursor to Fonts.

4. Press <Enter> and a directory of
available Font files appears.
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5. Move the selection cursor to the desired
Font file.

6. Press the softkey labeled <Edit>. This
loads the Font editor and the selected
Font file into the editor.

7. The Font editor screen then appears.
The screen for the supplied default Font
file should look like Figure 5.1.

o

Font Filename C:\801\FONTS\default.fnt

Numbe B85

Block Width 7 Pixels
Block Height 12 Pixels
Image Width 5 Pixels
Image Offset 1 Pixels

Clear Character ALT-C
Turn On Character Alt-0
Inverse Character Alt-I
Undo Alt-U
Toggle Bit Enter
Foliow On Crtl-Arrow
Follow Off Alt-Arrow
Top Left Home
Bottom Right End

Version 2.00.9

55‘!-:-5:&w:-&m:-:-w’e;;:—sb?%2;5:,:-%5‘;.‘-:.:;:-:-3:-‘;‘A‘;a:-‘;:-.'-:v:;';';:-'S»:éa',:i::y.-';:-';’:-',i'.-:-f“'

B RS S SOOI

Save File Exit
As ... Editor

.1\'(&'&4:2&is:@‘}s‘cZ‘f—‘.{'&-»‘QCf&K\‘.{%‘.\W&m::Q-‘.\-W3{'&5&x:h&:.\"k:iﬁrw&&:ﬁ*::k&lﬁ‘i

_,,WW”&S}K-R&SK—:-)k’h'4-5}2-%%!&?9%:&55%&?%%&2@%}‘A!-?Wé&?:\‘ﬂ'bb!-:-}}}iwm-b‘

Figure 5-1. Font Editor Screen

Font Editor The top line of the screen shows thename and path
Parameters and of the Fontfile. You cannotchange thisline directly.
Functions Other Font files may be selected for editing using

the <File Select> softkey as described later in this
section.
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The five (5) numerical parameters below and to
the right of the file name can be edited by either
entering new values or by tweaking the current
values with the keyboard <+> and <-> keys. The
selected parameter has its numeric value
underlined. Press the keyboard space bar to select
different parameters. An explanation of each of
the parameters follows. |

Number Numberis the character code number for a specific
character in a font. Usually the character code
numbers follow standard ASCII codes. The valid
range of code numbers is 0 through 255 (decimal).

Figure 5-2 on the following page shows the
standard ASCII assignments for code numbers 0
through 127. The smaller number at the top of each
box is the code number. Code numbers 0 through
31 are normally reserved for use as non-printing
control codes to printers and terminals. Most of
the supplied fonts use only code numbers 33
through 126. Code number 32 is used for a blank
space. Some of the supplied fonts may have special
characters, such as ® , ©, ™, and I, assigned to
code numbers above 126.
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00 16 32 64 80 96 112
NUL DLE | Space 0 @ P : P
01 17 33 49 65 81 97 113
SOH DC1 ! 1 A Q a q
02 18 34 50 66 82 98 114
STX DC2 " 2 B R b r
03 19 35 51 67 83 9 115
ETX DC3 # 3 C S c s
04 20 36 52 68 84 100 116
EOT DC4 $ 4 D T d t
05 21 37 53 69 85 101 117
ENQ NAK % 5 E U e u
06 22 38 54 70 86 102 118
ACK SYN & 6 F \"/ f v
07 23 39 55 71 87 103 119
BEL ETB ' 7 G w g w
08 24 40 56 72 88 104 120
BS CAN ( 8 H X h X
09 25 41 57 73 89 105 121
HT EM ) 9 I Y i y
10 26 42 58 74 90 106 122
LF SUB * : J Z j z
1 27 43 59 75 91 107 123
VT ESC + ; K [ k {
12 28 44 60 76 92 108 124
FF FS , < L \ 1 I
13 29 45 61 77 93 109 125
CR GS - = M ] m }
14 30 46 62 78 94 110 126
SO RS > N A n ~
15 31 47 63 79 95 111 127
SI us / ? o _ o DEL
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900 Series Operating System Version 2.1




Block Width Block Width is the overall width of the character
block for a particular character code number. This
value includes any extra spacing added to the
right of the character. Each character in a Font file
canhaveits own uniqueblock width (proportional
spaced text) or all of the characters can have the
same block width (mono-spaced text). The bitmap
on the left side of the screen shows the block width
for the selected character.

Block Height Block Height is the overall height of all of the
characterblocks for a particular Fontfile. Changing
this number for any character applies the change
to all characters in the file. The bitmap on the left
side of the screen shows the height for the selected
Font file. The block height must include room for
lower case descenders. Descenders are the portions
of a letter that extend below a font’s base line
(usually found on the letters g, j, p, q and y). The
dashed line extending from the left side of the
displayed bitmap indicates the current font’s base
line.

Image Width Image Width is the width of the actual character
within thelarger character block. Each characterin
a Font file can have its own unique image width.
The bitmap on the left side of the screen indicates
the image width with a solid vertical line within —— -
the character block. Pixels to the right of this line - .
remain off and cannot be manipulated by the
editor. These pixel locations are normally used for
inter-character spacing.

Image Offset Image Offset allows you to offset the position of
the character relative to the character block. Each
character in a Font file can have its own unique
image offset. Typically, you want to leave the
offset value at zero (0). Inter-character spacing is
normally allocated on the right side of a character.
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n@ For a given character code number, the
sum of the image width plus the image
offsetmustnot exceed theblock width.
Unexpected results, including loss of
data in the Font file, may result if this

rule is not followed.

As mentioned, the left side of the Font editor
screen shows a magnified bitmapped image of the
selected character. The amount of magnificationis
adjusted so the character fills the maximum usable
area on the editor screen. The bitmapped image is
divided into small boxes. Filled (lit) boxes indicate
active pixels. Unfilled (unlit)boxes indicate inactive
pixels. A small blinking rectangle also appears in
one of the boxes. This rectangle is the edit cursor.
Use thefour (4) arrow keys on the external keyboard
to move the cursor one block at a time. It can be
moved directly to the top left corner of the block by
pressing the <Home> key. The cursor also can be
moved directly to the bottom right corner of the
active area of the block by pressing the <End> key.

Font Data x Data in the character block can be manipulated in
Manipulation seven (7) ways.

The <Enter> key toggles the status of the bit at the
cursor location.

Holding down the Control <(Ctl)> key while
pressing any of the arrow keys moves the cursorin
the given direction, turning on all the pixels in its
path. The starting pixel location is not changed.

Holding down the Alternate <(Alt)> key while
pressing any of the arrow keys moves the cursorin
the given direction, turning off all the pixels in its
path. The starting pixel location is not changed.
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Saving an Edited
Font File

Example of Editing
a Character

The <Alt-C> key combination (press and hold
down the <Alt> key and then press the <C> key)
deactivates (turns off) all the pixels in the character
area. This clears out any previous bitmap data
stored in the block.

The <Alt-O> key combination activates (turns on)
all the pixels in the character area. This overwrites
any previous data stored in the block.

The <Alt-I> key combinationinverts all thebitmap
data in the character area. All active pixels are
deactivated and all deactivated pixelsareactivated.
Selecting this function a second time inverts the
data to its original settings.

The <Alt-U> key combination reverts the bitmap
to the last saved version. This undoes all changes
made to the character since it was last saved.

A summary of these commands is displayed on
the editor screen for easy reference. The version
number of the Font editor also appears. It may be
different from the generator’s operating system
software version number.

Usually you want to save edited font files. To do
this the font file editor must be showing. To save
the file with a new name, press the <Save As>
softkey. You are asked to enter a new file name.
After you enter a valid file name (< 8 characters),
the system saves your work under the new name.
Other than default, you can save your work under
the original file name by pressing the <Save>
softkey. Saving in this manner causes the original
data in the file to be lost.

Let’s look at a simple edit of a single character.
We'll use the default font as the starting point.
Only the bitmap data will be changed in this
example. The overall size of the character and
character block will not be changed.
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First sketch out the
bitmaps for all of the
characters you want to
edit or create. Ordinary
graph paper can be used.
A sheet with four (4)
squares to the inch is a
good size for small fonts,
while a sheet with eight
(8) or ten (10) squares per
inch works better for

R

larger fonts. Remember that while each
character block can have a different
width, all of them must have the same
block height. The sketch shows the

bitmap for the letter A.

Get the Font editor up and
running with the standard
default font selected for
editing. Enter 65 as the
character number for A. The
bitmap image that appears
should match the one
shown. Ifitdoes notmatch,
it may mean that someone
redefined the default font
on the system disk.

Comparing our sketch to
the default bitmap, it
appears that wemay want
to start with a blank
character block instead of
modifying the existing
character. The Alt-C key
combination clears the -
existing bitmap.
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4. Next, move the cursor
down to the base line at the
left side of the character
block. You can move the
cursor by pressing the
down arrow key eight (8)
times or by holding the key

dowr and letting the auto- .

repeat move the cursor for
you.

Now draw the verticalrow
of pixels at the left side of
the character block. First,
turn on the pixel at the
current cursor location by
pressing <Enter>.

The easiest way to add the
remaining pixels in the
column is to hold down
the <Control> (Ctl) key
while pressing the up
arrow key four (4) times.
You should now have a
vertical row of 5 active _
pixels.

Use the up arrow to move
the cursor up by one (1)
pixel and the right arrow
to move it right by one
pixel. There is no direct
way to move the cursor

diagonally.
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8. DPress<Enter>totogglethe
pixel on.

9. Repeat the last two (2)
steps to light thenext pixel

as shown here.

10. Now, use a similar
sequence of down arrow,
right arrow and <Enter>
keys, to add the next two
pixels.

11. To add four more pixels
on the right side hold
down the <Control> (Ctl)
key and press the down
arrow key four (4) times.
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12. All that remains is the
horizontal cross bar. Move
the cursor up two spaces
with the up arrow key.

13. Hold down the <Control>
(Ctl) key and press the left
arrow three (3) times. The
characterisnow complete.

This completes the example of using the Font
editor. You may want to continue practicing by
changing other characters in the font to match the
style of the letter in the example.

Creating and Configuration files determine how the generator, — -
- Editing boots up and control how some software and - .
Configuration Files hardware behaves during operation. This section

reviews how to select a Configuration file for
editing and the individual items in a file.

Selecting a Configura- ng Although you select a Configuration
tion File for Editing file for editing with the front panel
(Using the Front Panel keys, most of the actual editing is done
Keys) with the external keyboard. The

keyboard must be connected to the
generator before the unit is turned on.
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Editing the Current
Configuration

5-28 Advanced Operating Tasks

Make sure the generator is running in
the User Interface mode (Front panel
keys are active).

Press the <Types> key next to the disk
drive. The front panel screen lists all the
available directory types.

Move the selection cursor to
Configurations.

Press <Enter> and a directory of all
available Configuration files appears.

Move the selection cursor to the desired
Configuration file.

Press the <Edit> softkey. This loads the
Configuration editor and the selected
Configuration file into the editor.

The Configuration editor spreadsheet
appears on the screen. The spreadsheet
for the supplied default Configuration
file should look like the Figure 5-3.

Press the <Types> key next to the disk
drive. The front panel screen lists all the
available directory types.

Press the <Configuration Edit> softkey.
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JII Default Configur
Filename: AU

Test File DEFAUL
Font File DEFAUL
Image Drawn VIDEQ
Qutputs OFF

Editor Access @ On

i
:

File Directories

R R RS SRR R S S G R SRR

Configuration File
Editor Parameters
and Functions

Startup Conditions

Format File

Test File

Startup Conditions
Format HxIe DEFAULT

Format A:\90T\FORMATS
Test A:\901\TESTS
Font A:\901\FONTS

Format Default Select
Editor Setting Windows

X”‘amm%w&‘:& R R R S R R R R R R RSB R D333,

System Configuration
ation

Hardware Setu
Key Repeat Rate 1)5 per second
T Key Repeat Delay 250 mS
T RS-232 Port CoM1
RS-232 Baud Rate 300
GPIB Address 15
Self-Test Quick

A G RR R AR R B

o Off

R R R S A R AR KSR R KRR SR 3o R S e

File

Figure 5-3. Configuration Editor Spreadsheet

The top lines show the name of the Configuration
file being edited. You cannot directly change this
line. Parameters that can be edited appear as
boldface. The line marked Info: is reserved for user-
comments.

The five (5) parameters under this heading define
how some of the operating system software boots
up and how the output hardware sets up when
loading the file.

Format File is the name of the format file loaded
when the Configuration file is loaded.

Test File is the name of the test file loaded when
the Configuration file is loaded. It determines
what appears on the generator’s screen and the
behavior of the softkeys.
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Font File

Image Drawn

Outputs

Hardware Setup

Key Repeat Rate

Key Repeat Delay

RS-232 Port

RS-232 Baud Rate

GPIB Address

Self-Test

Font File is the name of the font file loaded as part
of the loading procedure when the Configuration
file is loaded.

Image Drawn is the name of the built-in image
drawn when the Configuration file is loaded.

Outputs determines whether the initial status of
the signal outputs will be on, off or controlled by
the contents of the Startup Format file (Auto
setting).

Key Repeat Rate determines how fasta key repeats
whenitis held down on either the front panel or on
the external keyboard. The key does not start to
repeat until after a specified delay time.

Key Repeat Delay is the amount of time a key on
either the front panel or on the external keyboard
must be held down before it starts to auto repeat.

RS-232 Port determines how the optional RS-232
portis configured and identified (COM1 or COM2)
by the operating system software.

RS-232 Baud Rate determines the Baud rate for
the optional RS-232 port.

GPIB Address determines the generator’s bus
address when it is connected to a GPIB (IEEE-488)
bus using the optional GPIB port.

The settings for the RS232 and GPIB
[@ Address parameters areignored by the

operating system software if the

optional ports are not installed.

Self-Test determines what kind of hardware self
tests, if any, are performed when the Configuration
file is loaded.
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Editor Access

File Directories

Format

Test

Font

Saving an Edited
Configuration File

This parameter controls access to all the editors in
the operating system software except the
Configuration editor. You get an error message if
you try to run an editor with this parameter set to

Off.

Format determines the subdirectory path used by
the operating system software to look for Format
files. Only Formatsina given path and subdirectory
appear when you call up a list of all available
Formats. (See the separate MS-DOS manuals for
information on setting up and using sub-
directories.)

Test determines the subdirectory path used by the
operating system software to look for Test files.
Only Test files in a given path and subdirectory
appear when you call up alist of all available Tests.
(See the separate MS-DOS manuals for information
on setting up and using sub-directories.)

Font determines the subdirectory path used by the

operating system software to look for Font files.

Only Font files in a given path and subdirectory

appear when you call up a list of all available

Fonts. (See the separate MS-DOS manuals for

information on setting up and using sub--
directories.)

Usually you want to save edited configuration
files. To doso, the configuration file editor mustbe
on the front panel screen. To save the edited
configuration file with a new file name, press the
<Save> softkey. You then are asked to enter a new
file name. The original name of the file appears as
the current choice. After you enter a valid file
name (< 8 characters), the operating system saves
yourwork. Typically, you cansaverevisions under
the original filenameby pressing <Enter> without
typing in a new name. Saving like this causes the
original data in the file to be lost.
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[@ You cannotsave a configuration file, to
a file named default.

Restoring a When editing a Configuration file, you may want
Configuration File to to start with a known good file. The easiest way to
Default Condition do this is to press the <Default Setting> softkey.

This restores parameters to a good condition.

Loading a Specific The operating system software on the original
Configuration File system disk tries to load a configuration file called
on Power-Up default.cfg on power-up or re-boot. The loading

of a specific configuration file is controlled by the
contents of a file called autoexec.bat. This file can
be viewed and edited with the text editor. The
following steps describe the editing procedure
using the supplied editor.

1. Placethe generatorin the Manual Parser
mode.

2. If you are running from a disk in the
front panel drive, type in:

edit a:\ autoexec.bat

If you are running from an internal hard
disk drive, type in:

edit ¢:\autoexec.bat

3. Thesystemtexteditorshould berunning
and the autoexec.bat file should be in
the editor. If you get an error message or
are not in the correct file, the files or file
structures on yourdiskhavebeenedited
or corrupted. Ask the person who did
the editing for help or start with a copy
of the original disk. Do not make any
changes to the original copy of the disk
that came with the generator.
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Troubleshooting
Autoexec and

~ Configuration File
Problems

4. Find the line in the file that starts with
SET CFGFILE=

5. Replace the file name after the equal
sign with the name of the configuration
file you want the operating system to
use. Do not include the file extension.

6. Press <Esc> to save the modified
autoexec.bat file and exit the editor.

7. To re-boot the generator, momentarily
hold down the <Control>, <Alt>, and
<Delete> keys at the same time. The
newly selected configuration fileis used
during the re-boot.

[@ The operating system software first

tries to load the configuration file

specified in the autoexec.bat file. If the

file cannot be found, the operating

system software regenerates its own

default configuration settings
internally.

The operating system software may hang on
power-up if the information in the autoexec.bat or
power-up configuration file is corrupted. The. —
systemmay also hang ifany of thestart-up filesare -
corrupted or contain bugs. The following
procedure lets you boot-up the generator into a
good state. The instructions assume you are
working from a floppy disk. If you are working
from an internal hard disk drive, replace the A:
drive designation in the instructions and listings
with a C: drive designation.

1. Power-up or re-boot the generator.

2. Wait for the MS-DOS identification
message to appear.
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3. Immediately press and hold down the
<Control> and <C> keys on the
keyboard. An abort message and a
standard MS-DOS prompt appear in a
short time.

4. Type in the following command and
press <Enter>. "

type autoexec.bat

5. The listing of the autoexec.bat appears
on the front panel screen. The listing for
the file should look like this.

oECHO OFF

CLS

SET COMSPEC=A:\DOS\COMMAND .COM
VERIFY OFF
PATH=A:\;A:\DOS;A:\901;%PATHY
PROMPT $PSG

A:\DOS\GRAPHICS

VER

REM environment vars for generator
SET CFGPATH=A:\901\CONFIGS
SET CFGFILE=DEFAULT

ECHO Loading Generator System
CD \GEN
GEN. EXE
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Here’s how the file looks on the 902/903.

eECHO OFF

CLS

SET COMSPEC=A:\DOS\COMMAND.COM
VERIFY OFF
PATH=A:\;A:\D0S;A:1901;A:\pclite;%PATH®
PROMPT $P$G ‘
A:\DOS\GRAPHICS

VER

REM environment vars for generator
SET CFGPATH=A:\901\CONFIGS

SET CFGFILE=DEFAULT

ECHO Loading Generator System

CD \GEN

GEN. EXE

900 Series Operating System Version 2.1
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6. Make any needed corrections to the
autoexec.bat so that it matches the
listing. Use the EDITOR (EDIT.COM)
supplied with MS-DOS. Save the
changes with the autoexec.batfilename.

7. Delete the default.cfg file in the
A:\901\CONFIGS (model 901) or
A:\90X\CONFIGS (model 902/903)
subdirectory. If needed, see the MS-DOS
manuals for information on deleting
files.

8. Delete the default.fmt file in the
A:\901\CONFIGS (model 901) or
A:\9OX\CONFIGS (model 902/903)
subdirectory.

9. Delete the default.tes file in the
A:\901\CONFIGS (model 901) or
A:\90X\CONFIGS (model 902/903)
subdirectory.
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10. Delete the default.fnt file in the
A:\901\CONFIGS (model 901) or
A:\90X\CONFIGS (model 902/903)
subdirectory.

11. Cycle the power and check for normal
boot-up and operation. The operating
system software sets up its own internal
buffers with good Configuration, Format,
Test, and Font data.

12. Ifyoustill have problems, please contact
Quantum Dataand ask for anapplications

engineer.
Format File Included with the 900 series software is a utility for
Conversion Utility converting Format files created on the 8700 or 8701
(8700/8701 to 900) Imager to 900 Series-compatible Format files. (The
utility does not convert 900 Series files to 8700/
8701.)

The utility (FMTCNVRT.EXE) is a stand-alone
program that must be run from the DOS command
level. Additionally, it runs on an IBM-PC or
compatible computer. The syntax follows.

FMTCNVRT (pathname)

Pathname is the file or directory name of the 8701
Format file you want to convert. Any extension
other than .FMT is discarded. If a pathname is not
given, you are prompted to enter one.

Press <ALT-Q> or type DOSS or QUIT at the
Command> in the manual parser mode. When the
DOS prompt, A:90X appears, type FMTCNVRT
[pathname].
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Foot Pedal
Operation

The converted Format file does NOT overwrite the
original file. Rather it is given the same name with
a 90X file extension. It is placed in the same
subdirectory as the original file. If desired, use the
DOS COPY command to transfer files between
disks and sub-directories. The 8701 uses 3 '/2"
double-sided disks whereas the 900 Series typically
uses 3 1/2" high-density disks. However, the disk
drive on the 900 Series generator will read a model
8701 disk.

A converted file must have a .FMT file extension.
Use the DOS REN command to do this. The DOS
COPY command also can be used to rename the
file as it is copied.

To get a brief description of the command syntax,
enter a question mark (?) in place of the pathname.

The foot pedal can be used in two ways. First, it can
be connected in connected in parallel with one of
the softkeys. This does not require any additional
software but limits the use of the pedal. To use this
method, connect the foot pedal across one of the
overlay switches; e.g., CRT1 pins 1 and 15. Then
use KDEF to define what will be executed when
the pedal is pressed. In this example, the action of”
the pedal changes each time the key definition for
Key 1 changes.

The second, and preferred, method is to connect
the foot pedal to pins that are not used by the
softkeys. This requires minimal softwarebutmakes
use of the pedal very flexible and allows up to
eight foot pedals to be connected to the same
system. To use this method, connect the foot pedal
across one of the unoccupied matrix locations;e.g.,
pins 6 and 14. Then use the PDSC command to tell
the system which scan code the pedal returns
when pressed. Use the PDEF command to define
what will be executed when the pedal is pressed.
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Following is an example of how the foot pedal
could be used to draw the linearity pattern.

PDFC | Clear all pedal definitions
and scan codes
POSC 109 | Define which scan
- code will be returned for
pedal 1

PDEF 1 IMGC LINEARITY ! Define text to be
executed by pedal 1

See Appendix A for more information about the
above three pedal commands.
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This chapter shows the built-in images
currently provided with 900 Series

Generators.

Chapter 6: Built-in Images
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Built-In Images

Introduction Formostimages presented in this chapter, we give
= the pattern name

= a description of how the image is
drawn

s ablackand whitedrawing of theimage

= a notation of any parts of the image
that can be changed by the user

s the name of the test that uses the
image

s the purpose of the test

s ageneral guideonhow toperformthe
test

Insome cases, colors or gray percentagesareshown
in this section. These labels are not included on the
actual images.

'S

The following images are included:

= brightness 6-12
s color256 6-13
s colorbars 6-15

s« colortemp-b colortemp-g
colortemp-r colortemp-w  6-16

= contrast 6-18

s controls 6-19

= converg-gb converg-rb
converg-rg converg-w 6-21
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m  Cross 6-22

s crosstalk 6-23
= dotgrid 6-24
= fastchars 6-26
« focus 6-27
= gray6 grayl2 6-28
= gray256 6-30
= graybars 6-32
= grayhbars 6-33
» grayvbars 6-34
= h-grill 6-35
» linearity 6-36
=  multiburst 6-38
= pagechar 6-40
= pairing 6-41
= pin&barrel 6-43

= purity-b purity-c
purity-g purity-m
purity-r purity-w

purity-y 6-45
» randomtext 6-47
= raster 6-48
= regulate 6-49
» resolve 6-50
= rgbdelay 6-52
= sidetics 6-53
= smpte 6-54
= v-grill 6-58
= vcenter 6-59
» video 6-60
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Table 6-1. Test/Built-In Images

Test/Purpose
You Want

(page #)

shown in bold)

Image(s) to Use

(Preferred images

Brightness adjustment

Incorrect brightness settings may cause other
tests (e.g., Contrast, Focus, or Beam Size) to be
invalid. An accurate brightness setting helps
you get repeatable measurements throughout
other tests.

Brightness uniformity

The light output of most picture tubes varies
slightly when measured across the CRT face.
This test can be used to verify that the light
output variation is within spec limits.

Color uniformity

Used to verify that the color of the light produced
by the phosphor(s) is the same in all areas of the
tube.

Color verification

Used to verify thatall color channelsare properly
functioning.

Contrast checking

Used to verify the contrast range of the monitor.
A monitor should show a linear response to all
video intensity levels and not show signs of
clipping at either extreme.

900 Series Operating System Version 2.1

brightness (6-12)

brightness (6-12)

purity-w (6-45)

colortemp (6-16)
purity-w (6-45)

colorbars (6-15)
color256 (6-13)
smpte (6-54)
controls (6-19)

contrast (6-18)
smpte (6-54)

Built-in Images

colortemp-w (6-16)

colortemp-w (6-16)



Test/Purpose Image(s) to Use

You Want (page #)
Control setup/functionality controls (6-19)
smpte (6-54)

Early in testing you should verify whether the
monitor’s pots, coils, etc. can be adjusted. If a
control is defective, you can reject the monitor
for repair before wasting adjustment time.

A single image is often used to get controlsina
ball park range before making precision
adjustments.

Convergence adjustment (color monitors) converg (6-21)
. dotgrid (6-24)
To accurately produce an image on a color

monitor, the three electron beams in the CRT
must meet (converge) at an exact location. Lines
displayed on a mis-converged monitor appear
as several multicolored lines and the transitions
between different colored areas contain fringes
of other colors. '

Crosstalk crosstalk (6-23)

Used to determine if the monitor has a crosstalk
problem between the video and sync circuits.
'Excessive crosstalk canmake verticallines appear
bent at one or more places.

Display size adjustment vcenter (6-59)
video (6-60)

Most display specifications call for the active controls (6-19)

video to fill a specific sized area on the CRT.

Focus adjustment focus (6-27)
fastchars (6-26)
dotgrid (6-24)
randomtext (6-47)

An out-of-focus monitor displays fuzzy images,
and poorly formed, hard to read characters.

6-6 Built-In Images 900 Series Operating System Version 2.1



Test/Purpose Image(s) to Use
You Want (page #)

High voltage reguiation regulate (6-49)

The size of an image should not change as you
vary the amount of displayed video. You can
measure the size change to determine the high
voltage regulation performance.

Interlace Flicker smpte (6-54)

Used to test for flicker caused by the combination
of the display’s CRT persistence and frame scan
rate being below the persistence time of the
human eye.

Interlace pairing pairing (6-41)

To optimize an image on an interlaced monitor,
the lines of one field should be equally spaced
between the lines of the alternate field. A small
error may not be noticeable or objectionable to
an observer. However, worse errors cause the
appearance of light and dark stripes over an
area. In a worst-case condition, the lines in each
field completely overlap (pair). This causes the
displayed vertical resolution to be cut in half.

Linearity adjustment linearity (6-36)

To present an undistorted display, horizontal
and vertical sweeps of the electron beam across
the face of the CRT should be at uniform speeds.
Any non-uniformity in the sweep causes portions
of an image to stretch while other portions are
compressed. Non-linearityin monitorscanshow
up in several ways. It may be present across the
entire screen, a large portion of the screen, or it
may be localized in a very small area.
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Test/Purpose Image(s) to Use
You Want (page #)

Orthogonality cross (6-22)

The horizontal and vertical axes of an image
should line up with the horizontal and vertical
axis of the monitor.

Overscan smpte (6-54)
Overscan on computer CRT’s canlead to loss of video (6-60)
data. This test verifies that the CRT is not
overscanning.

Phosphor color temperature colortemp (6-16)

Phosphor(s) in a picture tube should emit the purity (6-45)

correct color (or hue) light when energized. This
is especially important when an image will be
photographed and the output of the monitor
must match the response of the film being used.
In color pictures of real objects, the color
temperature of each phosphor type must be
correct to reproduce true-to-life pictures.

Pin and barrel Correction pin&barrel (6-43)

Even if you send perfectly linear sweep signals video (6-60)

“to a perfectly wound deflection yoke that is
mounted on a perfect CRT, you may not get a
perfectly formed raster. The corners of the raster
may be stretched away from the center so that it
resembles a pincushion. This distortion occurs
because the geometry of the deflected electron
beam does not match the geometry of the tube
faceplate. Also, any imperfection in the yoke or
CRT may add to this problem. Insome cases, one
or more corners may be pulled in towards the
center of theraster causing ittolook likeabarrel.
Any uncorrected raster distortion carries over as
image distortion.
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Test/Purpose Image(s) to Use
You Want (page #)

Purity adjustment purity (6-45)

To produce correct image colors, the electron
beams from each of the three (3) guns in the CRT
should only strike their matching phosphors.
Monitors with bad purity show patches of
various colors. Purity adjustment(s) should be
performed before doing any brightness or color
tests. In some cases, purity adjustments involve
loosening and repositioning the yoke. In this
case purity should be adjusted prior to doing
any geometry tests.

Raster centering raster (6-48)

Some monitor applications require that the
displayed image or text fit completely within a
bezel that surrounds the CRT. This requires that
you first center the raster on the face of the CRT.
Use this image for centering the raster on the
CRT.

Resolution resolve (6-50)
Used to verify the monitor’s resolution. smp.te (6-54)
h-grill (6-35) ‘ -
v-grill (6-58)
multiburst (6-38)

Shadow mask warping purity (6-45)

The purity characteristics of a CRT can change
over time. Thismay be due to the CRT’s electron
beams striking its shadow mask with enough
energy to cause the mask to heat. This
internal heating may be enough to cause the
shadow mask to warp and give bad purity.
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Test/Purpose Iimage(s) to Use
You Want (page #)

Text Reproduction randomtext (6-47)
tastchars (6-26)

If the monitor is used in word processor work
pagechar (6-40)

stations, data entry terminals or other text
applications, text must be well-formed and in
~ focus.

Video Amplifier Response/Bandwidth/Rise and Fall smpte (6-54)
Times multiburst (6-38)
rgbdelay (6-52)
v-grill (6-58)
resolve (6-50)

The monitor’s amplifier circuitsshould show no
signs of mid-band streaking (poorlow frequency
response), ringing, or overshoot.

In a color monitor, it is important that all three
video channels respond to thesamesignalin the
same way. If the rise and fall times of the three
channels are not the same, transitions between
different colors will not be sharpand may contain
false colors.

Video centering vcenter (6-59)

Used to center the video within the raster. video (6-60)
sidetics (6-53)

Video gain linearity grayé/gray12 (6-28)
gray256 (6-30)
graybars (6-32)
grayvbars (6-34)
smpte (6-54)
controls (6-19)

For the monitor to accurately produce the cor-
rect contrast range of an image, the video chan-
nel must have linear gain characteristics.
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Test/Purpose Image(s) to Use
You Want (page #)

White balance/temperature adjustment grayé/gray12 (6-28)
gray256 (6-30)
graybars (6-32)
smpte (6-54)

Perceptions of white produced on color monitors
may differ from person to person. Some people
prefer a warm or reddish white, while others
prefer a cooler or bluish white. Operator
preferences should be eliminated to insure a
consistent product. Use theseimages to setwhite
balance.

For the color monitor to accurately produce colortemp-w (6-16)
correct colors at all intensities, all three (3) video
channels need the same gain characteristics. Use
this test to check white balance.

Yoke tilt adjustment cross (6-22)

The horizontal and vertical axes of an image
should line up with the horizontal and vertical
axis of the monitor. Any tilt is probably due to
the yoke being twisted on the neck of the CRT.
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Image brightness

Description Five (5) white squares (100% video level) on a
black background. A square is in each corner and
the center of the display.

Test Brightness Adjustment

Method Center alight meter probe within the center square
and adjust the monitor’s brightness control to
obtain the required light meter reading.

Test Brightness Uniformity

- Method Perform the Brightness Control Adjustment test first.
Then center the light meter probe in each of the
corner squares and note the readings. Compare
the readings with the spec limits. Next measure
the center square. The deviation between each of
the corner readings and the center reading should
also be within the spec limits.
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Description

Test

Method

color256

There are 256 boxes (240 colors and 16 shades of
gray). The image has 16 rows of boxes with 16
boxes per row.

The top 15 rows are divided into colors consisting
of all possible combinations of eight (8) equally
stepped levels of red, six (6) equally stepped levels
of green and five (5) equally stepped levels of blue.

The bottom row has 16 stepped levels of gray. It
does not include full black or white.

Color Performance
(Color Monitors Only)

Compare the sequence of color boxes to that of a
known good monitor. Missing bars may indicatea
dead orunconnected channel. Transitions between
the bars should be sharp and distinct. Individual
boxes should be uniform in color and intensity.
Non-uniformity may indicate problems with the
frequency response of the video amplifiers. If the
bars are in the wrong order, inputs may be
connected wrong.

Gray boxes across should have uniform steps and
not show any color shifts.
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Color Verification

Compare the sequence of color bars to that of a
known good monitor. Missing bars may indicate a
dead or unconnected channel. The transitionbetween
the bars should be sharp and distinct. Also each bar
should be uniform in color and intensity. Non-
uniformity may indicate problems with theresponse
of the video amplifiers. If all the bars are present but
in the wrong order, the inputs may be improperly
connected.
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Description

Test

Method

colorbars

Two (2) rows of color bars fill the screen, with up
to sixteen (16) bars per row. The top and bottom
rows are inreverse sequences. The exact sequence
of colors depends on the type of monitor you're
testing and how it is connected.

e

~

\ Y

Color Verification

Compare the sequence of color bars to that of a

known good monitor. Missing bars may indicate a

dead or unconnected channel. The transition

between the bars should be sharp and distinct.

Also each bar should be uniform in color and’
intensity. Non-uniformity may indicate problems

with the response of the video amplifiers. If all the

bars are present but in the wrong order, the inputs

may be improperly connected.
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Image colortemp-b colortemp-g
colortemp-r colortemp-w

Description Five (5) blue (b), green (g), red (r), or white (w)
squares are on a black background. A square is in
each corner and the center of the display.
Colortemp-w is identical to the brightness image.

Test Phosphor Color Temperature
Method Center a photometer probe within the center box.
(Monochrome) Adjust themonitor’s brightness control to produce

the specified intensity reading on the meter. Set
the meter to its color temperature function and
verify that the color temperature is within specified

limits.
Method This procedure is similar to the monochrome
(Color) method except that each primary phosphor color

is tested and adjusted separately. All purity
adjustments should be done before this test.
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Test

Method

Test

Method

Test

Method

Test

Method

Color Uniformity
First perform the Phosphor Color Temperature test.

Center the light meter probe in each of the corner
squares and note the color temperature reading.
The deviation between each of the readings and
the center reading should be within the speclimits.

White Color Temperature Adjustment
(Color monitors only)

Center the photometer probe within the center
box. Adjust theindividual color controlsto produce
the correct color temperature and brightness
readings.

Brightness Adjustment
(Use colortemp-w.)

Centeralight meter probe within the center square
and adjust the monitor’s brightness control to
obtain the required light meter reading.

Brightness Uniformity
(Use colortemp-w.)

Perform the Brightness Control Adjustment test first.
Then center the light meter probe in each of the
corner squares and note the readings. Compare’
the readings with the spec limits. Next measure
the center square. The deviation between each of
the corner readings and the center reading should
also be within the spec limits.
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contrast

Three (3)large horizontal bars appear on thescreen.
Asmallerbarisinside each largerbar. Theintensity
levels of the individual bars are shown below.

Contrast Checking

Perform the Brightness Control Adjustment test
before doing this test. The smaller bars should be
visible. If they are not visible, there is either a
misadjustment of the brightness and contrast
controls or a defective video circuit.
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Image controls

Description The screen has a black background with:

a white crosshatch

white C" characters located in each
corner and at the center

a horizontal bar containing six colors
(Thecolorsarenotlabeled in theactual
display.)

a horizontal bar containing a 10 level
gray scale

white video limit markers centered
top and bottom and at both sides

a white crosshair at video center

Test Verify Setup/Functionality

Method Setup - Watch theimage as you adjust each control.

900 Series Operating System Version 2.1

If you can’t make a quick adjustment by eye, set the
control(s) to midrange.

Functionality - Watch the test image as you turn
each pot, coil and trimmer used to adjust the
monitor. Verify that the picture changes for each
control. For example, turn the focus control and
look at the Cxs to see if they can be adjusted.
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Color Verification

~ Compare the sequence of color bars to that of a

known good monitor. Missing bars may indicatea
dead or unconnected channel. The transition
between the bars should be sharp and distinct.
Also each bar should be uniform in color and
intensity. Non-uniformity may indicate problems
with the response of the video amplifiers. If all the
bars are present but in the wrong order, the inputs
may be improperly connected.

Display Size Adjustment

The image shows where to measure the display
size. Place a ruler along the horizontal line of the
image and adjust the monitor's horizontal size
control until the distance between the endpoints
matches the horizontal size specification.

Move the ruler or gauge to the vertical line and
adjust the monitor’s vertical size control until the
distance between the endpoints matches the
vertical size specification.

Video Gain Linearity
(Monochrome Monitors)

Perform the Brightness Control Adjustment and
Brightness Uniformity tests first.

Select the image with the correct number of levels.
Center a photometer probe within each square.
The measured brightness for each square should
be within the monitor’s spec limits.
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Test

Method
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converg-w converg-rg
converg-gb converg-rb

A crosshatch image is on a black background. A
single pixel dot is located in the center of each
crosshatchbox. Theimage can useall three primary
colors at one time (converg-w) or any two primaries
at one time - :

Convergence Adjustment
(Color Monitors Only)

There are two main types of convergence
adjustments on most color monitors. With the first

type (Static Convergence), you align the threebeams”

in the center of the display. The goal is to turn on
all three guns and adjust the magnets on the
convergence assembly to produce all white lines
and dots in the center of the display. The
convergenceassemblyislocated on theneck of the
CRT. Different monitors and CRT types may
require different magnet adjustment sequences.

After the center is properly converged, use the
monitor’s Dynamic Convergence controls to adjust
the outer areas. Different monitors may require
different adjustment procedures.
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6-22 Built-InImages

Cross

A single white cross is shown on a black
background. The width and height of the cross
equals the width and height of active video.

Yoke Tilt Adjustment & Orthogonaility Test

Place the monitor on a flat surface so that the face
of the CRT is perpendicular to the surface. Use a
ruler or gauge to measure the height of each end of
the horizontal line from the surface. The difference
between the two readings should be within spec.
If it is out of spec, the yoke needs to be adjusted.
Loosen the hardware that clamps the yoke to the
neck of the CRT and rotate the yoke until the line
is horizontal. Tighten the yoke clamp hardware.

The vertical line should be perpendicular to the
horizontal line. If itisnot, the yoke may be defective
because its horizontal and vertical deflection
windings are not orthogonal (perpendicular to
each other).
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Description

Test

Method

crosstalk

A white border (1 pixel wide) surrounds a black
background. Two (2) horizontal bars are spaced
vertically within the border and with the ends of
the bars not quite touching the border. The top bar
is made up of vertical lines that are one (1) pixel
wide and are at every other horizontal pixel
location. The bottom bar is a solid white rectangle
that is the same size as the top bar.

T

Video Crosstalk

The vertical portions of the border lines at either
side of the bars should be perfectly straightand not
offset from the remainder of the line. An offset in
the same direction indicates crosstalk into the
horizontal circuits. Offsets in opposite directions
indicate a high voltage regulation problem. The
High Voltage Regulation test can be used to help
isolate the problem.

If distortion is at the top bar, high frequency video
is getting into the horizontal sync or sweep circuits.
If distortion is at the bottom bar, low frequency
video is getting into the horizontal sync or sweep
circuits.
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Image dotgrid

Description This is a multipurpose test image consisting of
widely spaced single pixel white dots on a black
background.

Test Focus Adjustment(s)

Method Onmonitors withasingle (static) focus adjustment,
adjust the control for the best average focus over
the entire screen. The focus at key locations of the
screen should be within specified limits.

Some monitors have a static and one or more
dynamicfocus controls. Thesequence for adjusting
them and the areas of the screen that they affect
depends on the monitor.
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Test Convergence Adjustment
(Color Monitors Only)

Method There are two main types of convergence
adjustments on most color monitors. With the first
type (Static Convergence), you align the three beams
in the center of the display. The goal is to turn on
all three guns and adjust the magnets on the
convergence assembly to produce all white lines
and dots in the center of the display. The
convergence assemblyislocated on theneck of the
CRT. Different monitors and CRT types may
require different magnet adjustment sequences.

After the center is properly converged, use the
monitor’s Dynamic Convergence controls to adjust
the outer areas. Different monitors may require
different adjustment procedures.
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fastchars

The screen is filled with a single character. This is
a faster version of the pagechar image. Fastchars
draws a single row of characters into video
memory. Then the generator repeats the same line
for the entire screen. This version doesNOT permit
combining a screen full of characters with other
test images. Pagechar is used when other images
need to be combined with ascreenfull of characters.
The font, ASCII character code, horizontal spacing,
vertical spacing, left edge offset, and top edge
offset can all be edited in real time.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Focus Adjustment(s)

Onmonitors with asingle (Static) focus adjustment,
adjust the control for the best average focus over
the entire screen. The focus at certain locations of
the screen should be within specified limits. Some
monitors have a static and one or more dynamic
focus controls. The sequence for adjustment and
the areas of the screen affected depend on the
monitor you're testing.

Text Reproduction

Examine the characters to verify that they are well-
formed and in focus across the entire screen.
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focus

Thirteen (13) white characters appear on a black
background. The character is the same as that
chosen for the fastchars or pagechar image. The
characters in the corners and edges are placed at
thelimits of displayed video. Four (4) whitesquares
also appear. _

Focus Adjustment(s)

Center a light meter probe within each of the
squares and adjust the monitor’s brightness control
to obtain a specified average reading on the light-
meter.

Onmonitors withasingle (Static) focusadjustment,
adjust the control for the best average focus over
the entire screen. The focus at certain locations of
the screen should be within specified limits.

Some monitors have a static and one or more
dynamic focus controls. The sequence for
adjustment and the areas of the screen affected
depend on the monitor you're testing.
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Image grayé grayl2

Multiple gray boxes are drawn on a black
background. The intensity levels of the boxes and
their positions are shown in the figures below.

Description

grayé
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Test Video Level Tracking
(Color Monitors)

Method Perform the Brightness Control Adjustment and
Brightness Uniformity tests first.

Select the image with the correct number of levels.
Center a color meter probe within each square.
The brightness and color temperature for each
square should be within the monitor’s spec limits.

Test Video Gain Linearity
(Monochrome Monitors)
Method ~ Perform the Brightness Control Adjustment and

Brightness Uniformity tests first.

Select the image with the correct number of levels.
Center a photometer probe within each square.
The measured brightness for each square should
be within the monitor’s spec limits.

900 Series Operating System Version 2.1 Built-In Images 6-29



Image

Description

Test

Method

6-30 Built-In Images

gray256

Theimage has one or morerows of narrow vertical
bars. Each bar has a minimum width of eight (8)
pixels. The image is divided into enough rows so
that at least a total of 256 bars can be drawn. The
bars are drawn using 256 different gray levels. The
blackest bar is located at the top-left corner. The
levels of the bars then increases from left to right
until the end of the row. The next row starts off
where the previousrow ended. Theintensity levels
start to repeat after the last (full level) bar.

Video Level Tracking
(Color Monitors)

Perform the Brightness Control Adjustment and
Brightness Uniformity tests first.

The brightness change from bar to bar should be
uniform. All of the bars should appear to be gray
and not show color shift at any level. Due to the
small size of each bar, you may not be able to use
anormal photometer or color analyzer to perform
these measurements. You may wish to use either
the gray6 or gray12 images with these instruments.
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Test Video Gain Linearity
(Monochrome Monitors)

Method Perform the Brightness Control Adjustment and
Brightness Uniformity tests first.

The brightness change from bar to bar should be
uniform. Dueto the smallsize of each bar, youmay
not be able to use a normal photometer to perform
these measurements. Unless your photometer has
a very small field of view (a spot photometer), you
may wish to use either the gray6 or gray12 images.
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graybars

Two (2) rows of gray bars fill the screen. The top
row has 16 bars with the left hand bar at full black
and the right hand bar at full white. The levels of
the remaining bars in the row are equally spaced
between black and white. The top and bottom are
identical except that the sequence is reversed.

Video Level Tracking
(Color Monitors)

Perform the Brightness Control Adjustment and
Brightness Uniformity tests first.

The brightness change from bar to bar should be
uniform. All of the bars should appear to be gray
and not show color shift at any level.

Video Gain Linearity
(Monochrome Monitors)

Perform the Brightness Control Adjustment and
Brightness Uniformity tests first.

The brightness change from bar to bar should be
uniform.
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Image grayhbars

Description Sixteen (16) horizontal gray bars fill the screen.
Thetopbarisat full black and the bottom bar at full
white. The levels of the remaining bars are equally
spaced between black and white.

Test Video Level Tracking
(Color Monitors)

Method .
Perform the Brightness Control Adjustment and

Brightness Uniformity tests first.

The brightness change from bar to bar should be
uniform. All of the bars should appear to be.gray"
and not show color shift at any level.

Test Video Gain Linearity
(Monochrome Monitors)

Method Perform the Brightness Control Adjustment and
Brightness Uniformity tests first.

The brightness change from bar to bar should be
uniform.
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grayvbars

Sixteen (16) vertical gray bars fill the screen. The
leftbarisat full black and therightbar at full white.
The levels of the remaining bars are equally spaced
between black and white.

Video Level Tracking
(Color Monitors)

Perform the Brightness Control Adjustment and
Brightness Uniformity tests first.

The brightness change from bar to bar should be
uniform. All of the bars should appear to be gray
and not show color shift at any level.

Video Gain Linearity
(Monochrome Monitors)

Perform the Brightness Control Adjustment and
Brightness Uniformity tests first.

The brightness change from bar to bar should be
uniform.
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Image h-grill

Description The image has an alternating series of horizontal
black and white bars that extend the width of
active video. The bars have a user-defined width.
Enough bars are drawn to fill the entire height of
active video.

Test Vertical Resolution

Method Adjust the brightness, contrast, and focus to their
correct settings. You should see individual and
distinct lines in all areas of the display. If you do
not see distinct lines in the highest resolution ___. .
portion of the image you may have a defective -
video amplifier or picture tube.

If multicolored lines appear on a mask type color
picture tube, you may have a problem with
convergence or may be exceeding theresolution of
the tube’s dot pitch.
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linearity

The image has three parts. The first part has six (6)
white circles. A large circle is in the center of the
screen. The diameter is equal to the lesser of the
video height or width of the display. A smaller
circle is half the diameter and concentric with the
larger circle. A circle is also in each of the corners
of the screen. The diameter of the corner circles
equals one-fifth of the display width. The second
part of the image is a white crosshatch image. The
number of boxes in the crosshatch depends on the
physical size of the display. Third, there are white
tic marks along the horizontal and vertical center
lines of the image. The marks are one pixel thick
and at every other pixel location. Every fifth mark
is slightly longer.
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Test Linearity Adjustment

Method To properly use this image, the actual display size
must match thedisplay size parameters entered in
Format.

You can use the circles in the image to ball park the
linearity adjustment. Adjust the controls to form
perfectly round circles. The crosshatch image can
be used to measure linearity and to make finer
control adjustments. All the full boxes in the
crosshatch should be the same size. You can
measure the boxes with a ruler or with a gauge.
Any deviation should be within the spec limits.
Linearity overasmall portion of the display canbe
measured on the tic marks with a ruler or gauge.
Compare thenumber of marks per unit of measure
with an adjacent or overlapping area.
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multiburst

The screen is filled with various width vertical
white (100% video level) stripes on a black
background. The stripes extend the full height of
the active video. The first stripe , on the left has a
width equal to 1/20 of the total width of theactive
video. Next there is a black stripe of the same
width. Theremaining 9/10 of theimageis divided
into nine (9) equally sized areas of stripes.

Full O

Full O
10n/10
20n/20
30n/30
40n/40
50n/50
40n/40
30n/30t
20n/20
10n/10

Video Amplifier Response/Bandwidth/Rise
and Fall Times

Response - The alternating linesshould show sharp
transitions. Streaking may indicate undershoot or
overshoot. Ghost images may indicate a ringing
problem. White levels should be constant across
the image.

Bandwidth - The vertical lines should besharpand
distinct in all positions.

Rise and Fall Times - The vertical lines should be
sharp and distinct and not be gray.
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Test Resolution

Method Adjust the brightness, contrast, and focus to their
correct settings. You should see individual and
distinct lines in all areas of the display. If you do not
see distinct lines in the highest resolution portion of
the image you may have a defective video amplifier
or picture tube.

If multicolored lines appear on a mask type color
picture tube, you may have a problem with
convergence or may be exceeding the resolution of
the tube’s dot pitch.
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pagechar

The screen is filled with a single character. This is
the slower version of the fastchars image. Pagechar
draws all the required characters into the active
video area video memory. This lets you combine a
screen full of characters with other types of test
images. ' "

The font, ASCII character code, horizontal spacing,
vertical spacing, left edge offset, and top edge
offset can all be edited in real time.

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Text Reproduction

Examine the characters to verify that they are well-
formed and in focus across the entire screen.
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Description

pairing

There are three groups of white lines on a black
background. The upper group has four (4) distinct
lines that are one (1) scan line thick. Two (2) of the
lines extend completely across thescreen. Theyare
located on adjacent frame lines in alternate fields.
A third line is adjacent and above these two. It
extends from the left edge to the center of the
screen. The fourth line is adjacent and below the
two lines that extend completely across the screen
and extends from the center to the right edge. The
bottom group of lines is identical to the top group.

The middle group has five lines. Two (2) of the
lines are adjacent and extend completely across
the screen. Two short lines are adjacent and below
these lines. They are located toward both sides of
the screen. The fifth line is adjacent and above the
twolines that extend completely across the screen.
The endpoints of this line correspond with the
endpoints of the two shorter lines. Small white
circles show transition points.

Five (5) X'salsoappear. Asmall Xislocated at each
corner and a large X is drawn in the middle. The
lines have a 1 pixel by 1 pixel slope.
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Three (3) equally spaced, lit raster lines should
show in all the displayed groups. The lines in all
groups should be equally spaced. That is, the
distance from the odd to the even field and the
even to the odd field should be equal. You can
make a rough visual measurement just by looking
closely at the screen. Pairing error causes one or
more of the groups of lines to appear to have two
(2) rather than three (3) lines. You may need a
magnifier or low power microscope to measure
the actual deviation and then compare it to the
spec tolerances.
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pin&barrel

A whiteborder, one pixel wide, appears onablack
background. White tic marks show the midpoints
of each side and the top and bottom.

Pin and Barrel Cortrection

Asslot gauge can be used to determine if the amount
of pincushion or barrel distortion is within the
monitor’s spec limits. A basic slot gauge may be a
piece of opaque film with atleast two (2) transparent
slots in it. One slot is used for top and bottom
distortion and the other is used for the sides.
Position the correct slot over each portion of the”
border line. The entire line should be visible on all

four sides. If not, the monitor needs adjusting.

There are two (2) main methods of correcting
pincushion distortion. The first involves placing
or adjusting magnets on the yoke. This is basically
a trial-and-error method. However, a skilled
operator develops a feel for how strong a magnet
to use and how to place it to obtain the desired
correction. If any correction is performed the
Trapezoid Distortion Correction test should be
repeated.
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The other method of correction involves
adding correction signals to the deflection
signal driving the yoke. This method isusually
found in color monitors, where adding
magnets to the yoke would cause problems
with convergence and purity. The type and
number of adjustments depends on the
monitor.
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Image purity-b purity-c purity-g
purity-m purity-r purity-w
purity-y

Description A solid colored box fills the active video area. The
box can be blue, cyan, green, magenta, red, white,
or yellow.

Test Purity Adjustment

Method The methods used for adjusting purity on a color
monitor depend on the type of monitor and CRT.
In most cases, the first step is the same: de-gauss
the CRT.

~

For a Delta Gun, turn on only the red gun. A solid
uniform field of red should be displayed. If the
coloris not uniform, adjust the yoke and the purity
tabs assembly.

For an In-Line Gun, turn on only the green gun. A
solid uniform field of green should be displayed.

If purity cannot be corrected to acceptable limits,
the monitor may not have been properly de-
gaussed or there may be a defect in the CRT or
purity assembly.
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Shadow Mask Warping

Set the purity image to white and let the monitor
run for a few minutes. Any mask warping will
start to show up as a change in purity. You can use
a color meter to measure the change. The Color
Temp pattern may also be useful for measuring
shadow mask warping. '

Brightness Uniformity
(Use purity-w.)

Perform the Brightness Control Adjustment test first.
Then center the light meter probe in each of the
corners and note the readings. Compare the
readings with the spec limits. Next measure the
center of the CRT. The deviation between each of
the corner readings and the center reading should
also be within the spec limits.

Color Uniformity
(Use purity-w.)

First perform the Phosphor Color Temperature test.

Center the light meter probe in each of the corner
squares and note the color temperature reading.
The deviation between each of the readings and
the center reading should be within the speclimits.

Phosphor Color Temperature

Center a photometer probe within the center of the
CRT. Adjust the monitor’s brightness control to
produce the specified intensity reading on the
meter. Set the meter to its color temperature
function and verify that the color temperature is
within specified limits.

This procedure is similar to the monochrome
method except that each primary phosphor color
is tested and adjusted separately. All purity
adjustments should be done before this test.
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randomtext

A full page of random white text on a black
background.

In this paper we will demonstrate that by using optional management
ngering to offset partial incremental time phasing it leaves a few

ty to produce partial management contrel
tematized digital programmi offset

t leaves a few

ersitive time phasing tc gererate a high level of
ays Sometimes, by rot distingyishing random
context sen flow as well as partial reciprocal harcware it
becomes not infeasible for all but the least responsive third generaticn
engineering to maintain adequate random cantext sensitive devices. More
itkely, it is tnat by developing integrated policy capas
a ndom urilateral engineering it emphas
to generate a high level of
systematized w urented emuiation. Alsg, invoking partial
management conce s well as synchronized reciprocal hardware 1t 1s
oossible for even the most transient transitional utilities to serve as
integrated argan:zatignal systems.

Focus Adjustment(s)

Onmonitors withasingle (Static) focus adjustment,
adjust the control for the best average focus over
the entire screen. The focus at certain locations of
the screen should be within specified limits.

Some monitors have a static and one or more
dynamic focus controls. The sequence for
adjustment and the areas of the screen affected -
depend on the monitor you're testing.

Text Reproduction

Examine the characters to verify that they are well-
formed and in focus across the entire screen.
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raster

A totally black display.

Raster Centering

Turn up the monitor’s brightness control until the
raster is visible. Use the size and raster centering
controls to adjust the raster’s position and size.
The raster centering adjustment for many
monochrome monitors has moving magneticrings
on the deflection yoke.
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Image regulate

Description Theimage cyclesbetweentwo (2) images. Thefirst
image is a white outline that defines the edges of
displayed video. The other image has the same
outline plus a solid white rectangle in the center.
Thesize of the solid rectangle is equal to 95% of the
height and width of displayed video. .

Test High Voltage Reguiation

Method | The size of the border for each image should not
change. The changeinborder sizebetweenthetwo
images should be within the spec limits of the
monitor.
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Image

Description

Test

Method

6-50 Built-In Images

resolve

The screen is filled with a checkerboard image of
alternating black and white pixels. Rectangular
patches are placed in each corner and at the center
of thedisplay. The patches are six (6) smaller boxes
made up of lines that are one, two and three pixels
wide and have lines drawn horizontally and
vertically. The center rectangle is oriented the
same as the top-right rectangle. The other corner
rectanglesareflipped so that the highest resolution
box is in the outside corner.

i

Resolution

Adjust the brightness, contrast, and focus to their
correct settings. You should see individual and
distinct lines in all areas of the display. If you do
not see distinct lines in the highest resolution
portion of the image you may have a defective
video amplifier or picture tube.

If multicolored lines appear on a mask type color
picture tube, you may have a problem with
convergence or may be exceeding theresolution of
the tube’s dot pitch.
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Test Video Amplifier Response/Bandwidth/Rise and
Fall Times

Method Response - The alternating background pixelsshould
show sharp transitions. Streaking may indicate
undershoot or overshoot. Ghost images may indicate
a ringing problem.

Bandwidth - The vertical lines in the Resolution
Patches should be sharp and distinct in all positions.

Rise and Fall Times - The vertical lines in the
Resolution Patches should be sharp and distinctand
not be gray.
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6-52  Built-In Images

rgbdelay

This image has three (3) horizontal bars spaced
vertically across the screen onablack background.
Each bar is divided into three (3) equal size
segments. The color sequence for eachbarisshown
below.

Video Amplifier Rise and Fall Times

Look at the boundaries between each of the
segments of each bar to see if the transition is well
defined. Also there should not be any coloration
other than the two colors you're viewing. For
example, the red to cyan transition of the first bar
should not be fuzzy and should not contain any
other colors except red and cyan.

Under certain conditions, a gun delay problem
may show the symptoms of horizontal mis-
convergence. This problem may be isolated by
using a multi-channel oscilloscope to check the
response of the amplifiers.
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Image sidetics

Description Four (4) short white markers on a black
background. A marker is placed in the center of
each edge of the image.

Test Video Centering

Method Turn up the monitor’s brightness control to make
the raster visible. Adjust the monitor’s centering
controls tocenter theimage within theraster edges.
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Description
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smpte

This image is based on a recommended practice
(RP-133) test pattern of the Society of Motion Picture
and Television Engineers (SMPTE). The image self
scales to the number of active pixels and lines
being used. Because the generator’s color plane is
programmed in' 8 pixel by 8 pixel blocks, some
portions of the image may not have a size or
position that exactly matches the SMPTE
specification.

The image is drawn on a reference Background.

Cross Hatch: Vertically there are 10 boxes. The
number of horizontal boxes is based on the physical
aspect ratio contained in the current format. The
boxes end up square with any fractional spaces
placed around the outside edges of the image.
Vertical lines are two (2) pixels thick and the
horizontal lines are two (2) scan lines thick. Small
crosses show theintersection of the horizontal and
vertical lines when they are covered by other parts
of the main image.

Resolution Patch: The patch is made up of six (6)
smaller boxes that are each approximately 6.25%
of the height of the display. The boxes have
alternating intensity (0 and 100%) stripes. The
stripes run vertically and horizontally. Each stripe
is one, two or three pixels wide. Patch details are
shown in the illustration. Patches are located in
each corner of the main image and in the center.
The highest resolution boxes are closest to the
outside corners. The 48% -53%,48% -51% and 50%
-51% level patches that are in the original SMPTE
specification are not available.

Gray Scale Boxes: Twelve (12) boxes are clustered
around the center of the main image at eleven (11)
intensity levels. They start at 0% and increase in
10% steps up to 100%. Two (2) boxes are at 50%.
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Contrast Boxes: Two (2) boxes are adjacent to the
Gray Scale Boxes. They are at 0 and 100% levels.
There are smaller boxes drawn inside each box at
5 and 95% levels.

Black & White Windows: Two (2) horizontal bars
arelocated above and below the Gray Scale Boxes.
They have a height equal to 8% of the display
height. There are half-size bars centered within the
larger bars.

Border: Thereis a border line around the image.
It's set in from the edges of displayed video by a
distance equal to 1% of the displayed height and
has a thickness equal to 0.5% of the displayed
height. The intensity level is the same as that of the
cross hatch .

Color Bars: (Color Formats Only) Two (2) groups
of color bars are placed above and below the main
image.
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Resolution

Adjust the brightness, contrast, and focus to their
correct settings. You should see individual and
distinct lines in all areas of the display. If you do
not see distinct lines in the highest resolution
portion of the image you may have a defective
video amplifier-or picture tube. ‘

If multicolored lines appear on a mask type color
picture tube, you may have a problem with
convergence or may be exceeding theresolution of
the tube’s dot pitch.

Overscan

The entire border should be clearly visible and not
hidden by the edge of the glass or any bezel.

Color Verification

Compare the sequence of color bars to that of a
known good monitor. Missing bars may indicatea
dead or unconnected channel. The transition
between the bars should be sharp and distinct.
Also each bar should be uniform in color and
intensity. Non-uniformity may indicate problems
with the response of the video amplifiers. If all the
bars are present but in the wrong order, the inputs
may be improperly connected. ‘

Contrast Checking

Perform the Brightness Control Adjustment test
before doing this test. The small boxes within the
Contrast Boxes should be visible. If they are not
visible, there is either a misadjustment of the
brightness and contrast controls or a defective
video circuit.

900 Series Operating System Version 2.1



Test

Method
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Method

Test

Method

900 Series Operating System Version 2.1

Verify Setup/Functionality

Setup- Watch theimageas youadjust each control.
If you can’t makeaquick adjustmentby eye, setthe
control(s) to midrange.

Functionality - Watch the test image as you turn
each pot, coil and trimmer used to adjust the
monitor. Verify that the picture changes for each
control.

Video Gain Linearity
(Monochrome Monitors)

Perform the Brightness Control Adjustment and
Brightness Uniformity tests first.

Select the image with the correct number of levels.
Center a photometer probe within each square.
The measured brightness for each square should
be within the monitor’s spec limits.

Video Amplifier Response/Bandwidth/Rise
and Fall Times

Response - The two black and white windows
should show sharp transitions between the smaller
box and the surrounding window. Streaking may
indicate undershoot or overshoot. Ghost images
may indicate a ringing problem.

-

Bandwidth - The vertical lines in the Resolution
Patches should be sharp and distinctin all positions.

Rise and Fall Times - The vertical lines in the
Resolution Patches should be sharp and distinct
and not be gray.
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v-grill

The image has an alternating series of vertical
black and white bars that extend the height of
active video. The bars have a user-defined width.
Enough bars are drawn to fill the entire width of
active video.

Horizontal Resolution

Adjust the brightness, contrast, and focus to their
correct settings. You should see individual and
distinct lines in all areas of the display. If you do
not see distinct lines in the highest resolution
portion of the image you may have a defective
video amplifier or picture tube.

If multicolored lines appear on a mask type color
picture tube, you may have a problem with
convergence or may be exceeding the resolution of
the tube’s dot pitch.

Video Ampilifier Bandwidth/Rise and Fall Times

Bandwidth - The vertical lines should besharpand
distinct in all positions.

Rise and Fall Times - The vertical lines should be
sharp and distinct and not be gray.
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vcenter

Description: Nine (9) whitemarkersaredrawn
on a black background. A marker is placed in each
corner of theimage. Additional markersare placed
at the center of each edge of the image and at the
exact center of the image.

Video Centering

Turn up the monitor’s brightness control to make
the raster visible. Adjust the monitor’s centering
controlsto center theimage within theraster edges.

Display Size Adjustment

The image shows where to measure the display
size. Place a ruler along the horizontal line of the
image and adjust the monitor’s horizontal size
control until the distance between the endpoints
matches the horizontal size specification.

Move the ruler or gauge to the vertical line and
adjust the monitor’s vertical size control until the
distance between the endpoints matches the
vertical size specification.
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video

The image has a rectangular white border on a
black background. Theborderis one (1) pixel wide
and defines the active video area

Overscan

The entire border should be clearly visible and not
hidden by the edge of the glass or any bezel.

Display Size Adjustment

The image shows where to measure the display
size. Place a ruler along the horizontal line of the
image and adjust the monitor’s horizontal size
control until the distance between the endpoints
matches the horizontal size specification.

Move the ruler or gauge to the vertical line and
adjust the monitor’s vertical size control until the
distance between the endpoints matches the
vertical size specification.
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Test Pin and Batrrel Correction

Method Asslot gauge canbe used to determine if theamount
of pincushion or barrel distortion is within the
monitor’s spec limits. A basic slot gauge may be a
piece of opaque film with atleast two (2) transparent
slots in it. One slot is used for top and bottom
distortion and the other is used for the sides.
Position the correct slot over each portion of the
border line. The entire line should be visible on all
four sides. If not, the monitor needs adjusting.

There are two (2) main methods of correcting
pincushion distortion. The first involves placing
or adjusting magnets on the yoke. This is basically
a trial-and-error method. However, a skilled
operator develops a feel for how strong a magnet
to use and how to place it to obtain the desired
correction. If any correction is performed the
Trapezoid Distortion Correction test should be
repeated.

The other method of correction involves adding
correction signals to the deflection signal driving
the yoke. This method is usually found in color
monitors, where adding magnetsto the yoke would
cause problems with convergence and purity. The
type and number of adjustments depend on the

monitor. ~
Test Video Centering
Method Turn up the monitor’s brightness control to make

the raster visible. Adjust the monitor’s centering
control to center theimage within theraster edges.
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Chapter 7 shows how to create your own
custom test images on 900 Series
Generators.

Chapter 7: Creating

Custom Images
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Creating Custom Images

Introduction This chapter shows how to create custom test

patterns. The following topics are covered:

How Background and Graphics Planes
work

How Analog and Digital Look-up Tables
work

Types of drawing primitives available
for each plane

How to use scaled coordinate systems
How to use variables and loops

How to combine built-in Instant-Expert
test patterns with custom patterns

How to create custom patterns as stand-
alone test files

How to create test files with multiple
test patterns

Background and Generator video memory is divided into two
Graphics Planes drawing planes. Information from both planes is

900 Series Operating System Version 2.1 Creating Custom Images

combined to make the image seen on the display
being tested.
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Graphics Plane The graphics plane uses high resolution pixels.
This plane matches the size of the active video area
defined in the loaded Format. A single data bit
defines each graphics pixel. This means that each
active pixelin the graphics plane can be set to only
one user-defined color. If you try to draw with a
second color, all the previously drawn pixels
change to the new color. |

Background Plane The background plane uses low resolution pixels.
Background pixels are eight times the width and
height of graphics plane pixels. Therefore, if the
Format is set to have an active video area of 640
pixels by 480 lines, the background plane is 80
pixels wide and 60 pixels high. Eight binary data
bits are used to define each pixel. This means that
each of these larger pixels can individually be set
to any of 256 user-defined colors.

How the Planes The hardware configuration of the two planes
Interact makes the graphics plane appear as an overlay on
the background plane. That is, active pixels in the
graphics plane appear in front of the background
plane. Non-active pixels are transparent to the
background plane. Clearing the video memory
deactivates all the graphics pixels and sets the
background pixels to a value of zero (0). This
makes the graphics plane transparent. All thebuilt-
in Instant-Expert test images are drawn using just
these two planes.

The following sections discuss the types of objects
that can be drawn in each plane and how the
objects can be combined into a single test pattern.
First, however, let’s look at how colors and gray
levels are defined.
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Color Look-Up
Tables (LUT’s)

Digital Look-Up Table
(Digital LUT)

Analog Look-Up Table
(Analog LUT)

LUT Set Up Methods

The pixel values stored in video memory do not
directly define colors or gray levels thatappear on
the display. A separate memory called a Look-Up
Table (LUT) converts pixel values into data that
goes to either the digital video outputs or to the
Digital-to-Analog Converters (DAC'’s) that drive
the analog video outputs.

LUT’s are like a set of refillable pens. Each pen can
be filled with any color ink you want. You have a
single fine-pointed pen for drawing on the graphics
overlay and a set of 256 broad-tipped pens for
drawing on the background plane. The video
memory defines which pen is used to draw each
pixel on the unit under test. The LUT defines the
color of the ink used by each pen.

The digital video portion of the LUT converts each
of the video memory’s pixel values, or pen
numbers, to an eight-bit TTL level output. On the
Model 902 and 903, four of the eight bits also come
out as differential ECL level outputs. You can
program the output bit pattern for each pen.

Theanalog video portion of the LUT converts each
of the video memory’s pixel values, or pen
numbers, to three sets of eight-bit signals that
drive the red, green, and blue DAC’s. Each DAC
converts its eight-bit input to one of 256 levels
between black and peak video. You can program
the DAC levels for each pen.

There are three ways to set up conversion data, or
colors, used by the digital and analog LUT's.

= You can use a set of system default
colors and gray levels. These are the
standard colors used for most of the
built-in test patterns.
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m  Youcan define a custom LUT as part of
a Format file.

s You can define an LUT in a Test file.

Standard image LUT Most of the built-in Instant-Expert test patterns use
a standard set of 41 colors and shades of gray.
There are two ways to set up the LUT to use these
standard colors.

m  First, you can specify Image for the LUT
type parameter in a Format file.

a The second way to select the standard
LUT is to use the LUTT command with
an IMAGE parameter value.

The standard LUT lets you select background
plane pens by color name rather than by their pen
number. The BCLR command is used to select the
background pens by color name. The GCLR
command is used to set the color name for the
graphics pen. The numbers at the ends of some
names indicates the intensity level of the colorasa
percentage of full scale.

The BCLR and GCLR commands assume that the
LUT is set up with standard image color data.
Table 7-1 on the next page shows the pen number
selected when the BCLR command is used to select
the background plane color. The GCLR command
copies the LUT value used by the given pennumber
in the background plane to the LUT used for the

graphics pen.
Availability of In some cases the Format's video type selection
Standard LUT Colors does not support all 41 of the standard colors. For

example, asimple digital RGB video format cannot
display shades of gray or half levels of color. A
black pen (pen #0) is used when an invalid color
name is selected.
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Table 7-1. Pen Numbers for Background Plane Colors

Pen Andlog Digital Video Type

Name Mono | Color | 1-bit| 2-bit | 4-bit | 8-bit | RGB | RGBI | RrGgBb
BLACK 0 ) ] o © o 0 0 0
RED 0 1 0 0 0 0 1 25 9
GREEN 0 2 ] 0 o 0 2 26 18
BLUE o} 4 0 0 0 0 4 28 36
YELLOW 0 3 0 0 o 0 3| o 27
MAGENTA 0 5 0 0 0 0 5 13 a5
CYAN 0 6 0. 0 0 0 61 14 54
WHITE 255 7 1 3 15 | 255 7 15 63
RED50 o 8 0 o] O 0 11 8
GREENS0 0 9 0 0 0 o 2 2 16
BLUES0 (o] 10 0 o 0 0 4 4 32
YELLOWS0 0 1 0 0 0 0 3 3 24
MAGENTAS0 0 13 0 0 8 0 5} 8§ 40
CYANSO 0 14 0 0 0 0 6 6 48
GRAYO 0 ol o} © 0 0 o 0} ]
GRAY5 12 12 0 0 0 0 o 0 0
GRAY? 17 17| © 0 0 0 0 0 )
GRAYI10 25 25 0 0 0 0 0 0 (0]
GRAY13 33 33| 0 0 0 o o] o] )
GRAY20 51 51 0 (0] 0 0 0 0 0
GRAY25 63 63 0 o| o (] o © 0
GRAY30 76 76 (] 0 0 ] 0 0 0
- GRAY33 84 84 0 ] 0 ) 0 0 o
GRAY40 102 102 ] 0 0 0 0 0 0
GRAYA? 119 119 0 0] 0 0 -0 0 o
GRAY48 122 122 0 0 0 0 0 0 0
GRAY50 127 127 0 o} o 0 o 7 56
GRAY51 130 130 0 0 0 0 0 o 0
GRAY53 135 135 0 ] 0 0 o} o0 (]
GRAY60 153 153 0 0 0 0 0 0 0
GRAY67 170 170 0 ] 0 o 0 0 0
GRAY70 178 178 0 0 0 0 (] 0 o
GRAY73 186 186 0 0 ] ] 0 (] ]
GRAY75 191 191 0 0 0 0 0 0 0
GRAY80 204 204 0 o o o 0 0 ()
GRAY87 221 221 0 0 0 0 0 0 0
GRAY90 229 229 s 0 0 ] o g ~0
GRAY93 237 237 0 0 0 0 o 0 0
‘GRAY9S 242 242 0 0 0 0 0 0 0
GRAY100 255 255 0 0 0 0 7 15 63
900 Series Operating System Version 2.1 Creating Custom Images 7-7




Special Case Image Two of the current built-in test patterns do not use
LUT's the standard colors when the LUT type is set to
IMAGE. The color256 and gray256 patterns each
directly set the LUT to their own unique set of
values. If the LUT type is set to USER, the LUT
settings in the Format file are used.

The BCLRand GCLR commands give undesirable
results if either color256 or gray256 was the last
built-in test pattern drawn.

Format-Defined LUT's A user-defined look-up table can be set up in a
Format. The LUT screens in the format editor
include a parameter that can be switched between
an Image and a User setting. Changing the LUT
type parameter to User causes the LUT settings
saved in the Format file to override the default
settings used in the built-in images. Another way
to select the Format defined LUT is to use the
LUTT command with a USER parameter value.

To set up a single user-defined LUT within a
Format file first specify User for the LUT type
parameter in the Format file. Then modify the
output settings for each pen as desired.

Custom test images that do not re-define the LUT
use the Format file’s settings. LUT settings that are
changed by a custom image remain in effect until
the Format is reloaded or a new Format is loaded.

The BCLR and GCLR commands give undesirable
results if the LUT is set with user-defined Format

file LUT data.
Setting the DLUT to A combination of the PENN and DCPL commands
Specific Bit Patterns can be used to directly set the digital bit patterns

used with the background plane pens.

The PENN command selects thebackground plane
pen number. The pen number is used both for
digital LUT manipulation and for drawing
primitives in the background plane.
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The DCPL command sets the digital video bit
pattern. The number used with the command is
the decimal equivalent of an 8 bit binary number.
Each bit position matches one of the digital video
outputlines. Digital videooutput VOisrepresented
by the least significant bit and output V7 is
represented by the most significant bit. Decimal
values for each of the individual digital video bits
are shown in Table 7-2.

Table 7-2. Decimal Values for Digital Video Bits

VO 2=Vl 4=V2 8=V3
V4 32= V5 64= V6 128 = V7

1
16

The decimal number thatrepresentsa given output
bit pattern is the sum of the decimal equivalents
for all the active bits. For example, if you wanted
only V0, Vland V3tobe turned on, you would use
the following command line:

DCPL 11
The number 11 is used because it equals 1 + 2 + 8.

The DGPL command is used in a similar mannerto
set the bit patterns used for the graphics plane pen.

Sefting the ALUT to The PENN command can be used to directly set
Specific DAC Levels the individual DAC levels used with the _
background pens.

The PENN command selects thebackground plane
pen number. The selected pen number is used
both foranalog LUT manipulationand for drawing
primitives in the background plane.
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As mentioned earljer, the generator uses separate
DAC circuits for the red, green and blue analog
video outputs. Eachanalog color output canoutput
one of 256 levels from black to full on. So each
analog LUT location can be set to produce any of
16,777,216 (256%) different colors on an analog
color display. With analog monochrome displays,
each analog LUT location can be set to produce
any of 256 shades of gray.

The PENN command is used tosetthe DAClevels.
The command sets only one DAC at a time. To set
the correct color for each pen used with the graphics
plane, you normally need to use the PENN
command followed by three ACPL commands
(one for each of the red, green, and blue DAC’s).
For example to set the red pen level to 150, you
would use this command line:

ACPLO 150

The AGPL command can be used to directly seta
DAC level. Again, to set the correct color for the
graphics plane pen, you normally use the AGPL
command three times (once for each of the red,

green, and blue DAC’s).
Drdwing Primitives The following primitives can be drawn in either
(Objects) Available the graphics or the background plane.

s Asingle pixel dot
s A straight line between any two points

m A rectangle whose sides are parallel to
the vertical and horizontal axis of the
displayed video. The rectangle can be
drawn as either an outline or a filled
solid.
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Opaque and
Transparent Drawing
Modes in the Graphics
Plane

The following primitives and more complexobjects
can be drawn only in the graphics plane.

a Anoval whose majorand minoraxisare
parallel to the vertical and horizontal
axis of thedisplayed video. The oval can
be drawn as either a one pixel thick
outline or a filled solid.

s A centered grid with a given number of
boxes in the horizontal and vertical
directions

m A resolution test patch consisting of a
cluster of horizontal and vertical lines of
various thicknesses

s A single alpha-numeric character from
any available font

s One alpha-numeric character from any
available font repeated to form a block
of characters

= A user-defined text string using any
available font

s The current time as set on the internal
system clock using any available font

m Abit-mapped image file

The graphics plane has two (2) drawing modes. In
the Opague mode, all pixels drawn by the primitive
are activated; i.e., video memory bit is set to 1.
When a pixel is set to 1 in the graphics plane, the
pixel is the color of the graphics LUT. This makes
the graphics plane opaque at that location.
Previously activated pixels remain active. The color
of the active pixels is determined by the graphics
pen color.
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Detauit Coordinate
System

Single Pixel Dot in the
Background Piane
(CDOM

In the Transparent mode, all the pixels drawn by
the primitive are deactivated; i.e., video memory
bitis setto 0. When a pixelis set to 0in the graphics
plane, the pixel is the color of the background
plane. This makes the graphics plane transparent
at that location. Previously deactivated pixels
remain deactivated. Deactivated pixels are
transparent to the background plane.

The opaque drawing mode is selected with an
OPAQ ON command. The transparent drawing
mode is selected with an OPAQ OFF command.
The default system setting is the opaque mode.

The default coordinate system is used for the
descriptions of the primitives in this section. The
default coordinate system used by the generatoris
in one-pixel increments withits originin the upper
left-hand corner of active video. The origin’s X, Y
coordinates are 0, 0. The X coordinate values
increase to the right. The Y coordinate values
increase down. The numbering system matches
the resolution of the plane in question. Therefore,
a one (1) pixel increment in the background plane
equals an eight (8) pixel increment in the graphics
plane.

You also can set up an arbitrary user-defined
coordinate system. This lets you draw images that
automatically scale to the resolution of the current
Format.

The CDOT command draws a single dot in the
background plane. It uses the lastbackground pen
number selected witha PENN or BCLR command.
The size of the dot equals eight graphics plane
pixels in height and width. A dot is the smallest
element that can be drawn in the background
plane.
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Single Pixel Dot in the
Graphics Plane
(ADOT)

Line in the
Background Plane
(LINC)

Line in the Graphics
Plane (LINE)

The CDOT command expects two (2) parameters,
the X and Y coordinates. The example draws a dot
that is at a point 10 pixels to the right and 3 pixels
below the top left corner of active video.

CDOT 10 3

The ADOT command draws a single dot in the
graphics plane. A graphics plane dotis thesmallest
element that can be drawn. ADOT expects two 2
parameters, the Xand Y coordinates. The example
draws a dot at a point 200 pixels to the right and
300 pixels below the top left corner of active video.

ADOT 200 300

The LINC command drawsa line betweenany two
points in the background plane. It uses the last
background pen numberselected witha PENN, or
BCLR command. The thickness of the line equals
eight graphics plane pixels.

The LINC command expects four (4) parameters,
the X and Y coordinates for both endpoints. The
example draws a line between a point 8 pixels to
the right and 2 pixels below the top left corner of
active video and a point 12 pixels to the right and
10 pixels below the top left corner of active video.

LNC 8 2 12 10

-

The LINE command draws a linebetween any two
points in the graphics plane. The line is one pixel
thick.

The LINE command expects four (4) parameters,
the X and Y coordinates for both endpoints. The
example draws a line between a point 20 pixels to
the right and 5 pixels below the top left corner of
active video and a point 320 pixels to the rightand
240 pixels below the top left corner of active video.

LINE 20 5 320 240
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Rectangle in the The RCTC command draws a rectangle in the

Background Plane background plane. Its sides are parallel to the

(RCTC) vertical and horizontal axis of displayed video. It
uses the last background pen number selected
with a PENN or BCLR command.

The RCTC command expects five (5) parameters.
The first two parameters are the width and height
of the rectangle in pixels. The second two
parameters are the X and Y coordinates for the top
left-hand corner of the rectangle. Thelast parameter
determines whether the rectangle is drawn as a
one-pixel thick outline or as a filled solid. (A value
of zero draws an outline. A value of one draws a
filled solid.) The example draws a rectangular
outline thatis four pixels wide by three pixels high
and has its top left corner located 5 pixels to the
right and 1 pixel below the top left corner of active

video.
RCTC 43510
Rectangle in the The RECT command draws a rectangle in the
Graphics Plane (RECT) graphics plane. Its sides are parallel to the vertical

and horizontal axis of displayed video.

The RECT command expects five (5) parameters.
The first two are the pixel width and height of the
rectangle. The second two parameters are the X
and Y coordinates for the top left-hand corner of
the rectangle. The last parameter determines
whether the rectangle is drawn as a one-pixel thick
outline or as a filled solid. (A value of zero draws
anoutline. A value of onedrawsa filled solid.) The
example draws a filled solid rectangle that is 15
pixels wide by 20 pixels high and has its top left
corner located 50 pixels to the right and 40 pixels
below the top left corner of active video.

RECT 15 20 80 40 1
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Oval in the Graphics The OVAL command draws an oval inthe graphics
Plane (OVAL) plane. Its axes are parallel to the vertical and
horizontal axes of the displayed video. Itssizeand
position are defined by its framing rectangle. The
framing rectangle is a rectangle whose sides are
tangent to the oval at four points and are parallel
to the vertical and horizontal axes of the displayed
video. The framing rectangle is not drawn as part
of the primitive. Figure 7-1 shows the relationship
of an oval to its framing rectangle.

Y; Top left corner of framing rectangl
K / T

- —————— Width ————— "

Figure 7-1. OVAL Parameters

The OVAL command expects five (5) parameters.
The first two parameters are the pixel width and
height of the framing rectangle. The second two
parameters are the Xand Y coordinates forthetop
left-hand corner of the framing rectangle. The last
parameter determines whether the oval is drawn
as a one pixel thick outline or as a filled solid. (A
value of zero draws an outline. A value of one
draws a filled solid.) The example draws an oval
outline that is 240 pixels wide by 150 pixels high
and has the framing rectangle’s top left corner
located 20 pixels to the right and 10 pixels below
the top left corner of active video.

OVAL 240 150 20 10 O
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Grid in the Graphics The GRID command draws a centered crosshatch
Plane (GRID) grid in the graphics plane. Its lines are parallel to
the vertical and horizontal axes of displayed video.
All lines are one (1) pixel thick. The ends of the
lines extend to the edges of displayed video.

The GRID command expects two (2) parameters.
The first paraméter specifies the number of boxes
formed horizontally. The second parameter
specifies the number of boxes formed vertically.

The boxes are made as wide as possible while still
maintaining an equal spacing between each line.
Anyremaining pixels are equally divided between
the left and right sides of displayed video.
Therefore, the first and last lines may not be at the
extreme edges of displayed video.

The boxes are made as tall as possible while still
maintaining an equal spacing between each line.
Any remaining pixels are equally divided between
the top and bottom of displayed video. Therefore,
the first and last lines may not be at the very top
and bottom of displayed video.

The example draws a crosshatch grid that is 16
boxes across and 12 boxes high (Figure 7-2).

GRID 16 12

Figure 7-2. GRID in Graphics Plane
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Resolution Test Patch The RBOX command draws a cluster of six (6)
in the Graphics Plane resolution-checking boxes at any location in the
(RBOX) displayed video area. Each box consists of a series
of either horizontal or vertical lines. All thelinesin
a given box are 1, 2, or 3 active pixels thick. The
spacing between the individual lines is equal to
the thickness of the lines. All the pixels in the
spaces between the lines are deactivated. The
cluster can be drawn inany of four (4) orientations.
Figure 7-3 uses white active pixels against a dark
background. It shows the four available
orientations.

Figure 7-3. Resolution Test Patch

The RBOX command expects five (5) parameters.
The first is the type number of the desired
orientation. The next two parameters are the width
and height of a single box in pixels. The last two
parameters are the X and Y pixel coordinates for
the top left-hand corner of the entire cluster: -

The following example draws a Type 1 resolution
patch in the upper left-hand corner of the active
video.

RBOX 11616 0 0

The size of the individual boxes (16 by 16 pixels)
matches the size of the pixels in Figure 7-3.

900 Series Operating System Version 2.1 Creating Custom Images  7-17



Resolution Test Patch The RBOX command draws a cluster of six (6) ers.

in the Graphics Plane resolution-checking boxes at any location in the ' up
(RBOX) displayed video area. Each box consists of a series ris
of either horizontal or vertical lines. All the linesin ock
a given box are 1, 2, or 3 active pixels thick. The eX
spacing between the individual lines is equal to ner
the thickness of the lines. All the pixels in the the
spaces between the lines are deactivated. The - aric
cluster can be drawninany of four (4) orientations. the

Figure 7-3 uses white active pixels against a dark
background. It shows the four available
orientations.
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Figure 7-3. Resolution Test Patch

The RBOX command expects five (5) parameters.
The first is the type number of the desired
orientation. The next two parameters are thewidth
and height of a single box in pixels. The last two
parameters are the X and Y pixel coordinates for
the top left-hand corner of the entire cluster.

The following example draws a Type 1 resolution
patch in the upper left-hand corner of the active
video.

RBOX 11616 0 0

The size of the individual boxes (16 by 16 pixels)
matches the size of the pixels in Figure 7-3.
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TPSS 5 60
TOUT 'The quick brown fox "
TOUT “jumped over the lazy dog."

Note that a space is added between the word fox
and the end delimiter. This gives the space needed
between the words fox and jumped when the
combined text is drawn.

System Time and Date The STIM command draws a single text string that

Drawn in the Graphics shows the system day, date and time. The text can

Plane (STIM) be positioned at any location in the displayed
video area. The TPSS command is used to position
the starting point of the string.

The STIM command does not expect any input
parameters. It uses the internal system date and
time to generate the string. The textis based on the
system information at the time the STIM command
is executed. The displayed data is not updated
once it is drawn. The text is drawn using the
current text starting point and is in the following
format:

m  The abbreviated day of the week ; e.g.,
Mon, Tue, Wed.

s The abbreviated month ; Jan, Feb, Mar. =
s Thedate(1,2,3...30,31)

s The time (hours, minutes and seconds
in the form HH:MM.:SS)

m  The year (1992, 1993, 1994 etc.)

The X coordinate of the text starting point is then
shifted to the first pixel position to the right of the
end of the string. A text string drawn at about 4:15
PM on September 29, 1992 would look like this:

Tue Sep 29 16:15:21 1992
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Available
Coordinate Systems

Switching between
User and Default
Coordinates (SCAL)

The default coordinate system used by the
generator’s software is in one-pixel increments
with its origin in the upper left-hand corner of
active video. The origin’s X, Y coordinates are 0, 0.
The X coordinate values increase to the right. The
Y coordinate values increase going down. The
numbering system matches the resolution of the
planeinquestion. Thatis, a one (1) pixel increment
in the background plane equals an eight (8) pixel
increment in the graphics plane.

The system software lets you set up an arbitrary,
user-defined, coordinate system. Thisletsyou draw
custom images that automatically scale to the
resolution of the current Format. You also can mix
scaled and non-scaled primitives within the same
image. Changing the coordinate system has no
affect on previously drawn primitives.

Two commands relate to implementing a user-
defined coordinate system. The SCAL command
switches between the user system and the default
system. The UNIT command defines the user
coordinate system.

System software is switched to user-defined
coordinates with a SCAL ON command. The
software is switched to pixel coordinates with.a
SCAL OFF command. The default system setting
is to use pixel coordinates. The coordinate system
selection remainsin effect untilitis changed by the
SCAL command.
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User-Defined The UNIT command assigns user-defined units of
Coordinate System measure to the horizontal and vertical axis of
(UNIT) active video. A drawing primitive’s coordinate
and size parameters can be based on these. The
system software scales the coordinatesand sizes to
the correct pixel locations when the primitive is
drawn. Any integer value from 1 through 32767
can be used to define the length of each axis. The
origin, with coordinates of 0, 0, is always in the
upper left-hand corner of active video. The
following example sets the user coordinate system
to 1600 units across and 1200 units high:

UNIT 1600 1200

With this coordinate system, a point with
coordinates of 800, 600 would scale to the center of
active video no matter what Formatisloaded. The
system software remembers the last set of user
coordinate values even when pixel coordinates
are selected withaSCAL OFF command. Thelast
set of user values entered are reinstated when the
SCAL ON command is given.

The following series of commands would draw a
filled rectangle in the graphics plane thatis half the
width and height of active video and centered
within active video:

SCALON

UNIT 1600 1200

RECT 800 600 400 300 1
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All the text drawing commands accept
user coordinates for positioning
purposes only. The size and shape of
the characters depend on the font file
selected.

The number of characters drawn with
the CHBK command is not affected by
the coordinate system selection.

User coordinates have no affect on the
GRID command.

Selecting a Suitable A user-defined coordinate system should be used
User Coordinate when you want to draw one or more primitives
System that scale to the loaded Format. Using the proper

values for each axis makes the task of drawing
scaled patterns simple. Here are a few guidelines
for selecting a suitable user coordinate system.
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Usually, select values that exceed the
highestresolution Formatyou ever plan
touse. Thisinsures that youcanaddress
every individual pixel location if need
be. For example, if you are designing a
test pattern to work with both 640 by
480 and 1280 by 1024 resolutions, you
should have at least 1280 units
horizontally and 1024 units vertically.

Select units of measure that readily
divide into the sub-divisions required
by your test pattern. For example, if
your patternneeds theactive video area
tobehorizontally and vertically divided
into thirds, it would not make sense to
use a 2000 by 2000 user coordinate
system. You could use a 2100 by 2100
user coordinate system. However,a3000
by 3000 user coordinate system would
be even easier to use. Remember not
exceed the maximum limit of 32767 units
on either axis.
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Sample Custom Test
Pattern with a User
Coordinate System
and Transparency
Function

Here’s a user coordinate system that draws two
self-scaling test patterns. You may want to follow
along with a generator and suitable display. Use
the manual parser to execute each command as
you type it in. You also can put all the commands
into a test file that can be executed with just a few
keystrokes.

The first pattern consists of five white boxes on a
black background (Figure 7-5). The size of each
boxshould equal one third the width and height of
active video. One box should be in each corner of
active video and onein the center. There should be
ablack cross-hair centered in each box. The overall
size of each cross-hair should be one fourth the
width and height of a box. The lines should be one
pixel thick.

Figure 7-5. Sample Pattern
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We first need to decide on a suitable coordinate
system. It should be easily divisible into thirds in
both directions. We also need to consider how the
cross-hairs are to be drawn. Since they are one
fourth the width and height of a box, they are one
twelfth the width and height of the entire active
video area. It looks like we need a coordinate
system thatis at least divisible by both 3and 4. But
this is still not good enough. Each cross-hair’s
horizontal line starts at a point */sths of the way
across theboxand ends at a point °/sths of the way
across the box. This also applies to the vertical line
in the cross-hairs. So the coordinate system should
be readily divisible by both 3 and 8. A coordinate
system of 2400 by 2400 units should handle just
about any Format. The following command lines
set-up and activate this coordinate system:

SCAL ON
UNIT 2400 2400

Next, weselectastandard
LUT and clear the graphics
and background planes.
The commands are:

LUTT IMAGE
IMGC RASTER

The IMGC RASTER command gives the desired
black background. The boxes and cross-hairs are
drawn in the graphics plane. To do this, we select
the opaque drawing mode and the color white for
the graphics pen.

OPAQ ON
GCLR WHITE

One third (*/3) of 2400 is 800 user units. This is the
width and height of all five boxes.
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The starting point for the
top left-hand box is at the
origin. The command for
the box:

RECT 800 800 0 0 1

The starting point for the
top right-hand box is two
thirds (*/3) of the way
across and at the top of
active video. Two thirds
of 2400 gives an X
coordinate of 1600. The
command is:

RECT 800 800 1600 O 1

The two bottom boxes are
drawninasimilar manner
using these commands:

RECT 800 80C O 1600 1
RECT 800 800 1600 1600 1

The top left corner of
the center box is at a
point one third (1/3) of
the way across active
video and one third (1/3)
of the way down. The
center boxis drawn with
the command:

RECT 800 800 800 800 1

=0
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Now we draw the black cross-hairs. They are
drawn in the transparent mode. This causes the
drawn pixels in the graphics plane to become
transparent to the black background pixels. This
command sets the transparent drawing mode:

OPAQ OFF

Since each box is 800 by

800 user units, the overall

size of each cross-hair is

200 by 200 user units (*/sof

800 = 200). The length of

eachline extends 100 units

from the center of the box.

The coordinate for center of the top left-hand box
is 400, 400. Based on this information, we draw the
top left horizontal line with this command:

LINE 300 400 500 400

This command draws the
vertical line:

LINE 400 300 400 500

The coordinate for center
of the top right-hand box
is 2000, 2000 (/s of 2400 =
2000). The cross-hair for
this box is drawn with:

LINE 1900 400 2100 400
LINE 2000 300 2000 500
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Draw the cross-hair for the
bottom left-hand box with
these commands:

LINE 300 2000 500 2000
LINE 400 1900 400 2100

Draw the cross-hair for the
bottom right-hand box
with:

LINE 1900 2000 2100 2000
LINE 2000 19002000 2100

These commands draw
the cross-hair forthe center
box:

LINE 1700 1200 1300 1200
LINE 1200 1100 1200 1300

If you want, you can put all the commands for.
drawing the pattern into a single test file. This
saves you from having to type them into themanual
parser every time you want to draw the pattern.
Thelisting of the file for our test pattern appears on
the next page.
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SCAL ON

UNIT 2400 2400
LUTT IMAGE
IMGC RASTER
OPAQ ON
GCLR WHITE

RECT 800 800 0 O 1

RECT 800 800 1600 O 1
RECT 800 800 O 1600 1
RECT 800 800 1600 1600 1
RECT 800 800 800 800 1

OPAQ OFF
LINE 300 400 500 400
LINE 400 300 400 500

LINE
LINE

1900 400 2100 400
2000 300 2000 500

300 2000 500 2000
400 1900 400 2100

LINE
LINE

1900 2000 2100 2000
2000 1900 2000 2100

LINE
LINE

1100 1200 1300 1200
1200 1100 1200 1300

LINE
LINE
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Sample Custom Test
Paitern with a User
Coordinate System
and User Defined LUT

The previous example drew a simplescaling black
and white pattern in the high resolution graphics
plane. Now we see how user coordinates are used
to draw a scaling multi-color pattern in the
background plane. The pattern (Figure 7-6) consists
of a series of saturated color bars across the top
three quarters of the screen and a series of gray
bars across the bottom of the screen.

Magenta (R+B)
Cyan (G+B)
Yellow (G+R)
White (R+G+B)

Figure 7-6. Sample Color Pattern

The order of the colors is in increasing perceived
brightness from left to right. The gray levels are,
based on an FCC specification for the luminance
signal (Y) level used in color television broadcasts
in the U.S.A. The level of each gray bar matches (+
0.2%) the FCC luminance level for the color above
it. The luminance signal consists of non-equal
mixing of the three primary colorsasshownin the
following formula:

Luminance = 0.299 Red + 0.587 Green + 0.114 Blue
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This pattern could help when using an oscilloscope
tocheck the operation of a television color encoder
system. Thesync, red, greenand blue video outputs
of the generator connect to the encoder’s inputs.
The oscilloscope’s input connects to the encoder’s
luminancesignal output. The oscilloscope’s sweep
and trigger circuitsareset to display a single video
horizontal scan period. If the encoder is working
properly, you should see only a single stairstep
pattern on the scope screen. The size of each step
will not be the same. One or more double steps
indicates a possible problem with the luminance
encoding.

The figure shows an /i
oscilloscope waveform fora
malfunctioning video en-
coder. A blanking pedestal
isincluded in thesignal. The
brighter trace shows the
output levels for the color

bars. The double steps indicate that the levels are
too high blue and magenta and too low for green
and yellow. The encoder is using too much blue
and not enough green signals to make the
luminance output.

Here’show to draw the pattern. First decide on the
coordinate system. There are eight (8) sets of bars
horizontally, so 8000 user units for the horizontal
axis makes for easy calculations. The pattern is
split three fourths (*/4) of the way down the screen,
s0 4000 user units for the vertical axis is good.

The colors in the top portion of the pattern are
found in the standard image defined Look-Up
Table (LUT). The gray levels in the bottom portion
are not in the standard LUT. We start with an
image defined LUT and modify some of the
predefined gray levels. The command lines on the
next page handle our initial set-up for the pattern.
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SCAL ON

UNIT 8000 4000
LUTT IMAGE
IMGC RASTER

The last command line
clearstheactivevideoarea
to a black level. This
matches the left-hand
color and gray level bars.
We do not need to
specifically draw them.

The color bars needs to be 1000 units wide and
3000 units high. The gray bars need to be 1000 units
wideand 1000 units high. Toinsure that theinternal
scaling calculations do not leave any black gaps
between the bars, we draw eachbarabit oversized.
Overlapping the edges gives the correct sizes. The
color bars are drawn 1100 units wide and 3100
units high. The gray bars are drawn 1100 units
wide and 1100 units high.

The blue bar starts at a point 1000 units from the
left edge of video. Since the patterns consist of
multiple colors , we draw all the bars in the
background plane. These commands draw the
blue bar:

-

BCLR BLUE
RCTC 1100 3100 1000 O 1

An 11.4% gray level is not a standard color. The
LUT Color Names tableshowsa 10% gray level for
color pen number 25. We tweak the gray level to
11.4% for this pen. First select the pen with this
command:

PENN 25
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We need to calculate the
DAC setting that comes
closest the desired 11.4%
intensity level. Multiply-
ing the maximum DAC
setting of 255by .114 gives
us a value of 29.070. :
Rounding tothenearestinteger value givesaDAC
setting of 29. These commands set the DAC levels
for all three color outputs to the desired value:

ACPL O 29
ACPL 1 29
ACPL 2 29

Now use this command to
draw the lower bar:

RCTC 1100 1100 1000 3000 1

The red bar is drawn with
these commands:

BCLR RED
RCTC 1100 3100 200C O 1

The standard GRAY30
color is as close as the
DACs canget to the29.9%
level. These commands
select the gray level and
draw the bar:

BCLR GRAY30
RCTC 1100 1100 2000 3000 1

7-34 Creating Custom Images 900 Series Operating System Version 2.1



The magentabarisdrawn
with these commands:

&
£

BCLR MAGENTA
RCTC 1100 3100300001

Pen number 102 is
tweaked to a gray level of
41.3% (DAC level = 105)
and the next gray bar is
drawn with the following
commands:

PENN 102

ACPLO 105

ACPL 1105

ACPL 2105

RCTC 1100 1100 3000 3000 1

These commands draw
the green bar:

BCLR GREEN
RCTC 1100310040000 1

Pen number 153 is
tweaked to a gray level of
58.7% (DAC level = 150) §
and the next gray bar is
drawn with the following
commands:

PENN 183

ACPLO 150

ACPL 1180

ACPL2 150

RCTC 1100 1100 4000 3000 1
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BCLR CYAN

drawn with:

PENN 178

ACPLO 179
ACPL 1179
ACPL2179

BCLR YELLOW

commands:

PENN 229

ACPL 0 226
ACPL 1 226
ACPL 2 226
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Thecyanbarisdrawnwith
these commands:

RCTC 1100 3100 5000 0 1

Pen number 178 1is
tweaked to a gray level of
70.1 % (DAC level = 179)

and the next gray bar is

RCTC 1100 1100 5000 300G 1

The yellow bar is drawn
with these commands:

RCTC 1100 3100 60000 1

Pen number 229 is
tweaked to a gray level of
88.6 % (DAC level = 226)
and the next gray bar is
drawn with the following

RCTC 1100 1100 6000 3000 1
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A 100% gray level bar has
the same levels as the
white bar. They can be
drawn as a single white
bar using the following
commands:

BCLR WHITE -
RCTC 11004100 70000 1

All the commands for the pattern can be putintoa
single test file. This saves you from typing them
into the manual parser every time you want to
draw the pattern. The listing of the file for our test
pattern looks like this:

SCAL ON

UNIT 8000 4000
LUTT IMAGE
IMGC RASTER

BCLR BLUE
RCTC 1100 3100 1000 O 1

PENN 25

ACPL 0 29

ACPL 1 29

ACPL 2 29

RCTC 1100 1100 1000 3000 1

BCLR RED
RCTC 1100 3100 2000 O 1

BCLR GRAY30
RCTC 1100 1100 2000 3000 1

BCLR MAGENTA
RCTC 1100 3100 3000 O 1

Continued
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Continued

PENN 102

ACPL 0O 105

ACPL 1 105

ACPL 2 106

RCTC 1100 1100 3000 3000 1

BCLR GREEN
RCTC 1100 3100 4000 O 1

PENN 183

ACPL O 180

ACPL 1 180

ACPL 2 180

RCTC 1100 1100 4000 3000 1

BCLR CYAN
RCTC 1100 3100 5000 O 1

PENN 178

ACPL O 179

ACPL 1 179

ACPL 2 179

RCTC 1100 1100 5000 3000 1

BCLR YELLOW
RCTC 1100 3100 6000 0 1

PENN 229

ACPL O 226

ACPL 1 226

ACPL 2 226

RCTC 1100 1100 6000 3000 1

BCLR WHITE
RCTC 1100 4100 7000 O 1
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Variables and The generator’s command language includes user
Looping Functions variablesand looping functions. User variables let

you create named variables and do simple
arithmetic. Looping functions can be used to
perform repetitive operations in a test file.

User Variable There are ten commands related to user variables.
Commands A list of these and a brief description are given
below.
DVAR Creates a named user variable and,

RVAR

UVAR
UADD

usSuB

UMUL

ubiv

PVAR

900 Series Operating System Version 2.1

optionally, sets it to an initial value. A
user variable is limited to an integer
value between -2147483648 and
+2147483647. The name can be up to
eight (8) characters long. Up to twenty
user variables can be active at a time.

Removes a variable definition. It can
also be used to remove all definitions at
one time.

Storesand retrieves user variable values.

Addsa given number toa user variable.
The number can be another user
variable.

Subtracts a given number from a user.
variable. The number can be another
user variable.

Multiplies a given number by a user
variable. The number can be another
user variable.

Divides a given number by a user
variable. The number can be another
user variable.

Prompts the operator to enter a user
variable value. The prompt can be
displayed on the generator’s screen.
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DSPV  Displays a user variable value on the
generator screen. '

SVAR Shows a user variable value on the
display being tested.

User variable commands can be used both in the
manual parser mode and in test files.

The values of user variables can be used as input
parameters for other functions.

Looping Function The following two commands relate to the use of
Commands looping functions.

LOOP  Definesthestartofaloop. Thedefinition
includes the initial value of the loop
index, the terminal value, and the
incremental value added to the index
each time the loop is cycled.

LEND  Marks the end of a loop definition. The
command increases the loop index and
checks to see if the loop should be
terminated.

Loops can be set up in a test file. Loops cannot be
set up in the manual parser mode. Limited loop
nesting also is possible. You can nest one (1) innerx
loop within another loop.

Any number of command lines can be placed ina
loop. Also the current value of the loop index can
be used as an input parameter by the commandsin
the loop. (An example is shown in Appendix A.)

You can use user variables as one or more input
parameters for theLOOP command. Thecommand
uses the variable values at the time the LOOP
command is executed. Changing the values from
within the loop does not affect the loop’s
parameters.

7-40 Creating Custom images 900 Series Operating System Version 2.1



GCLR

Command Syntax

Description

Example

GMCR

Command Syntax
Query Syntax
Query Response

Description

Example

Graphics ColoR
GCLR <color>

Sets the graphics plane color. See the table below
for valid color names. All pixels in the graphics
plane will be displayed in the given color. The
numbers following most colors refers to the
intensity level percent. "

Valid Color Names
BLACK GRAY0 GRAY51
WHITE GRAY5 GRAY53
RED GRAY7 GRAY60
RED50 GRAY10 GRAY67
GREEN GRAY13 GRAY70
GREEN50 GRAY20 GRAY73
BLUE GRAY25 GRAY75
BLUES0 GRAY27 GRAYS80
CYAN GRAY30 GRAYS87
CYANS50 GRAY33 GRAY90
MAGENTA  GRAY40 GRAY93
MAGENTA50 GRAY47 GRAY95
YELLOW GRAY48 GRAY100

YELLOW350 GRAY50
GCRL GREENSO

GaMma CoRrection
GMCR ON or OFF

GMCR?

ON or OFF

Determines whether the gamma correction value
is applied to the analog Look-up table values.

GMCR OFF
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GMVL
Command Syntax
Limits

Query Syntax
Query Response

Description

Example

GPIB

Command Syntax
Limits

Query Syntax
Query Response

Description

Exampie

GRID

Command Syntax

Description

Example

A-28 Commands

GaMma correction ValLue
GMVL <value>

<value>=0.1-10.0

GMVL?

<value>

Determines what gamma correction value to apply
to the analog Look-up table values.

GMVL 5.5

GPIB address
GPIB <address>
<address> =0 - 30
GPIB?

<address>

Determines the GPIB address of the optional GPIB
interface adapter card.

GPIB 20

draw a centered GRID
GRID <x-boxes> <y-boxes>

Draws a centered grid in the graphics plane with
a given number of boxes in horizontal (X) and
vertical (Y) directions. (See sample figure on 7-16.)

GRID 16 12
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HDTY

Command Syntax

Limits

Query Syntax
Query Response

Description

Example

HGLW

Command Syntax
Limits

Description

Exampile

HTVL

Command Syntax
Limits

Query Syntax
Query Response

Description

HDtv TYpe
HDTY<type>

<type> = 0 or SMPTE240M, 1 or SC-HDTV, or
2 or EUREKA

HDTY?
<type>

Sets the type of HDTV sync whenHDTV composite
is selected for sync type.

HOTY 2

Horizontal Grill Line Width
HGLW <width>
<width> >0

Specifies the widthin number of scan lines for each
bar of the h-grill image. The number of scan lines
between bars is the same as the bar width.

HGLW 10

HdTV Level (model 901 only)
HTVL <level>

500 — 2000 mV

HTVL?

<level>

Sets the HDTV sync swing for bipolar output.
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IMAG

Command Syntax

Description

Example

IMGC

Command Syntax

Description

Example

A-30 Commands

draw instant-expert IMAGe
IMAG <image name>

The image name must match one of the image
names in the current Images directory. Using
redraw as the image name causes the last selected
image to be redrawn.

Draws an instant expert image without clearing
the screen.

IMAG SMPTE

draw instant-expert IMaGe after
first Clearing screen

IMGC <image name>

The image name must match one of the built-in
image names. Using redraw as the image name
causes the last selected image to be redrawn.

Draws an instant expert image after clearing the
screen.

IMGC LINEARITY
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KDEF

Command Syntax

Limits

Description

Example

KDFC

Command Syntax
Limits

Description

Example

Key DEFinition

KDEF <key number> <label> [<key command>]
<key number> = 1-22

<label> < 10 characters

Defines softkey operation and label. The label is
correctly formatted and the command string is
executed when the key is pressed.

The label appears on the CRT. It must be present;
however, if you want the label to be blank, use
quote-space-quote (" ). The field is parsed to 10-
character lines. Characters beyond this limit are
truncated. Multiple line labels are specified with
semicolon delimiters (;) which serve as new line
symbols. Text is centered in the label box.

The <key number> and <label> fields must be
present. They remain in effect until changed or
removed with the KDFC command.

KDEF 1 "SMPTE®" IMGC SMPTE

Key DeFinition Clear
KDFC [<keyl>, <key2>.. .<keyn>]
<key number> =1-22

Returns softkeys to their undefined state with no~
labels or command string execution. It is NOT
necessary to use this command when redefining
keys. KDEF replaces old labels and commands
with the new ones.

KDFC with no arguments undefines all keys.
KDFC 2
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KGRP

Command Syntax
Limits

Description

Example

KOFF
Command Syntax

Description

Example

A-32 Commands

Key GRouP |
KGRP <group num> <keyl>, <key2>...<keyn>
<group num>=1-15

Groupingrefers to theinteractionamong softkeys.
The default group (#0) has no interaction. If a key
is pressed, the key’s highlight blinks once.

Groups #1 through #14 are interlocking. If a key in
the group is pressed, the key label remains
highlighted until another key in the group is
pressed.

Group #15 features bi-stable operation. Pressing a
key the first time causes the label tobe highlighted.
Subsequent presses toggle the highlight off and
on. There is no interaction amoung the keys in this
group.

Keys may be assigned to any of the 15 groups;
however, akey can NOTbe amember of more than
one group. When a key is made a member of a
group, it is removed from any previous group.

Grouping does NOT change the key function. It
only changes the highlighting function.

KGRP 1 2,3.4

Key OFF
KOFF <keyl>, <key2>,...<keyn>

Turnskeys tonormalintensity;i.e., un-highlighted.
KOFF has no effect on the key function.

KOFF 2.3
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KUGP

Command Syntax
Description

Example

KYDO

Command Syntax
Description

Example

KYON

Command Syntax

Description

Example

Key UnGrouP
KUGP <keyl>, <key2>,...<keyn>

Removes listed keys from their groupsand defaults
them to group 0. It is NOT necessary to use this
command when reassigning keys. KGRP removes
them from previous groups and places themin the
new ones. ‘

Entire groups can be ungrouped by listing the
group number as @1, @2, etc. The @ symbol
indicates that the next number is an entire group.

KUGP e

KeY DO

KYDO <key number>
Emulates a key stroke
KYDO 10

KeY ON
KYON <keyl>, <key2>,...<keyn>

Highlights listed keys. Normal grouping functions
are still performed. For example, if Keys2and 6 are
in the same group and Key 6 iscommanded KYON,
a subsequent press of Key 2 turns the highlighting’
off. A key must be the only one in a group to be

independent.

KYON 6
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LAST
Command Syntax

Description

LCFG

Command Syntax

Description

Example

LEND

Command Syntax

Description

LFMT

Command Syntax

Description

Example

LFNT

Command Syntax

Description

Example
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execute LAST (previous) subroutine
LAST

Executes the previous subroutine. If nosubroutine
has been executed or if there are no subroutines
defined in the current test file, no action is taken.
Also sets the subroutine counter to the previous
subroutine.

Load ConFiGuration file
LCFG <filename>

Attempts to load the configuration file given in
<filename> from the disk.

LCFG DEFAULT

Loop END
LEND

Marks the end of a loop that was started with the
LOOP command. The number of LOOP’s and
LEND’s must be equal in a test file.

Load ForMaT file
LFMT <filename>

Attemptstoload theformatfile givenin <filename>
from the disk.

LFMT DEFAULT

Load FONT file
LFNT <filename>

Attempts to load the font file given in <filename>
from the disk.

LFNT DEFAULT
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LINC draw a LINe in Color plane
Command Syntax LINC <x1> <yl> <x2> <y2>
Description Draws a line in the low-resolution color plane
from x1,y1 to x2,y2 with the current color pen. The
size and position parameters are in blocks not
pixels.
Example LINC 8 2 12 10
LINE draw a LINE in graphics plane
Command Syntax LINE <x1> <y1> <x2> <y2>
Description Draws a line in the graphics plane from x1,y1 to
x2,y2.
Example LINE 20 5 320 240
LNAP LiNe Active Pixels
Command Syntax LNAP <pixels>
Limits 0-2048
Query Syntax LNAP?
Query Response <pixels>
Description Determines the number of displayed pixels per
line.
Example LNAP 640 i
LNBP LiNe Blanking Pixels
Command Syntax LNBP <pixels>
Limits 112 - 4096
Query Syntax LNBP?
Query Response <pixels>
Description Determines the number of blanked pixels per line.
Example | LNBP 160
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LNPP

Query Syntax
Query Response

Description

LNRT

Command Syntax
Limits

Query Syntax
Query Response
Description

Example

LOOP

Command Syntax

Limits

Description

A-36 Commands

LiNe Period Pixels
LNPP?
<pixels>

Returns the total number of active and blanked
pixels on a line.

LiNe RaTe

LNRT <frequency>

1 KHz - 250 KHz

LNRT?

<frequency>

Determines the rate at which lines are refreshed.
LNRT 31.5

begin LOOP

LOOP <start> <end> <increment>
<start> = -32768 - 32767

<end> = -32768 - 32767
<increment> = -32768 - 32767

Marks the beginning of a loop. A loop allows
images to be drawn algorithmically instead of
using in-line code. This greatly decreases the size
of a test file.

The loop starts out at the value given as <start>,
increment by <increment> when a LEND
command is encountered until the value is equal
to or greater than <end>.

The current value of the loop variable can be
substituted for a parameter by placing the loop
number between $ characters (e.g. $1$).

900 Series Operating System Version 2.1



Example

LTES

Command Syntax

Description

Example

LUTT
. Command Syntax
Limits
Query Syntax
Query Response

Description

Example

Loops can be nested (i.e., one loop inside of
another). Loop numbers start at 1 for the outer-
most loop and increase by 1 to a maximum of 2.

Example: Draw a 5x5 grid on a 640x480 screen.

| Draw vertical lines
LOOP 128 512 128
LINE $18 @ $18 479
LEND

| Draw horizontal lines
LOOP 96 384 96

LINE @ $1$ 639 $1%
LEND

Load TESt file
LTES <filename>

Attempts to load the test file given in <filename>
from the disk. This replaces any previously loaded
test file.

Can NOT be used inside a subroutine definition
LTES DEFAULT

Look-up table Type
LUTT <LUT type>

<LUT type> = IMAGE or USER
LUTT?

<LUT type>

Defines what type of look-up table (LUT) is used.
If the type is specified as IMAGE, the current LUT
is set up automatically based on the image being
drawn. If the type is specified as USER, the current
LUT is specified by user input.

LUTT IMAGE
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MANL

Command Syntax

Description

MINV

Command Syntax
Limits

Query Syntax
Query Response

Description

Example

NEXT

Command Syntax:

Description

OPAQ
Command Syntax
Query Syntax
Query Response

Description

Example
A-38 Commands

enter MANual parser mode
MANL

Enter the manual parser mode. This mode allows
entry of any command in this list.

Monochrome image INVert
MINYV <inversion>

<inversion> = ON or OFF

MINV?

inversion

Determines whether monochrome images are
drawn whit-on-black (MINV OFF) or black-on-
white (MINV ON). The MINV command does not
affect any image already displayed.

MINV ON

execute NEXT subroutine
NEXT

Executes the next subroutine in the current test
file. Also increments the subroutine number.

set the OPAQue flag
OPAQ ON or OFF
OPAQ?
ON or OFF
Specifies whether subsequent drawing donein the
graphics plane will be opaque or transparent. When
the opaque flag is ON, graphics will overlay the
background plane.
When the opaque flag is OFF, graphics will be
transparent and allow the background plane to
show through. This in effect selectively erases
portions of the graphics plane.
OPAQ ON
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ORIG

Command Syntax
Limits

Query Syntax
Query Response
Description

Example

OUTS

Command Syntax
Query Syntax
Query Response

Description

Example

OVAL

Command Syntax

Description

Example

PDEF

Command Syntax
Limits

Description

Example

scaled image ORIGIn

ORIG <x unit> <y unit>

<unit> = 0 - 32767

ORIG?

<X unit> <y unit>

Sets the image scaling origin coordinate.
ORIG 50 50

OUTput Status
OUTS ON or OFF
OUTS?

ON or OFF

Determines if the signal outputs are on or off. If the
outputs are on and there is an error in the format,
the outputs are turned off.

OUTS OFF

draw an OVAL in graphics plane

OVAL <width> <height> <xcenter> <ycenter>
<fill>

Draws an oval in the graphics plane. If <fill>isa0,~ ~

only the outline is drawn. If <fill> isa 1, the oval is
filled. (See sample figure on 7-15.)

OVAL 240 150 20 10 O

Pedal DEFinition
PDEF <pedal number> <text>
<pedal number> = 1-8

Defines text tobe executed when foot pedal <pedal
number> is pressed.

PDEF 1 NEXT
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PDFC Pedal DeFinition Clear
Command Syntax PDFC [<pedal number>,<pedal number>...]
Limits <pedal number> = 1-8
Description Clears pedal definitions and scans codes for the
foot pedals listed. If no pedals are listed, clears all
foot pedal text and scan codes. k
Example PDFC 2
PDSC PeDal Scan Codes
Command Syntax PDSC <pedal number> <S code> <D code>
Limits <pedalnumber>=1-8 <Scode>=0-7 <D code>
=0-15
Description Defines which scan codes a foot pedal returns. See
the following chart for scan code-to-pin number
conversion.
Example PDSC 1 S4 D@
S Code
7 ST 52 s3 s4 S5 56 57

D Code pin 14

pin 15 pin 16 pin 17 pin 18 pin 19 pin 20 pin 21

D@ pin25| Outputs

CRT 19 CRTS Data 8 Data 1 | Cursor= Types

D1 pin24 | CRTI12

CRT 20 CRT6 Data 9 Data2 | Cursor™

D2 pin23| CRT13

CRT 21 CRT7 Help Data 3 Enter

D3 pin22| CRT14

CRT 22 CRT 8 Data 4 Clear | Cursor £

"4 pin1] CRT15 | CRT1 CRT9 Data5 | Data@ | Cursor@
D5 pin2| CRT16 | CRT2 | CRTIC | Dataé | Dota®@ Test
D6 pin3| CRT17 | CRT3 | CRT1I - ° Format

D7 pind| CRT18

CRT 4 Data7 Data = Enter Image

D8 pin §
D9 pin 6
DG pin7
D11 pin 8
D12 pin 9
D13 pin 10
D14 pin 1
D& pini12
Pin 13 = Ground
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PENN PEN Number
Command Syntax PENN <pen number>
Limits <pen number> = 0-255
Query Syntax PENN?
Query Response <pen number>
Description Sets the current color pen for the outputs to <pen
number>
Example PENN 60
PFMT Path for ForMar files
Command Syntax PFMT <pathname>
Query Syntax PEMT?
Query Response <pathname>
Description Determines the MS-DOS directory which contains
format files.
Example PFMT FORMATS
PFNT ' Path for FONT files
Command Syntax PFNT <pathname>
Query Syntax PENT? L
Query Response <pathname> T T
Description Determihes the MS-DOS directory which contains
font files.
Example PENT FONTS
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PORT
Command Syntax
Limits
Query Syntax
Query Response

Description

Example

PTES

Command Syntax
Query Syntax
Query Response

Description

Example

PVAR

Command Syntax

Description

Example

- A-42 Commands

rs-232 PORT number
PORT <port number>

<port number> = 0-1
PORT?

<port number>

Determines which RS-232 port (0 = COM1 or

1 = COM2) the generator uses.
PORT 1

Path for TESt files
PTES <pathname>
PTES?

<pathname>

Determines the MS-DOS directory which contains

test files.
PTES TESTS

Prompt for user VARiable value

PVAR <name> “<prompt string”

Prompts the user for the value of a user variable.
The digits entered are shown on the generator’s

CRT.
PVAR XPOS "Enter X position: *

900 Series Operatling System Version 2.1



PXRT

Command Syntax

Limits

Query Syntax
Query Response
Description

Exampie

QUIT

Command Syntax

Description

Example

RBOX

Command Syntax
Limits

Description

Example

PiXel RaTe

PXRT <frequency> in MHz

901: 1.360 — 87 MHz

902: 1.953 - 135 MHz

903: 1.953 - 250 MHz

PXRT?

<frequency> in MHz

Determines the rate at which pixels are refreshed.
PXRT 25.2

QUIT program, return to MS-DOS
QUIT

Exits the generator application program and
returns control to MS-DOS.

QUIT

Resolution BOX
RBOX <type> <width> <height> <left> <top>
<type> =1-4

Draws a resolution box (of the kind in the resolve
image) of the given type, with the given widthand™
height, and at the given left and top position in the
graphics plane. Each resolution box consists of six
separate boxes in differing directions and
frequencies. The box width and height are for one
of the six boxes. (See sample figure on 7-17.)

RBOX 1 16 16 0 O
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RCTC

Command Syntax
Limits

Description

Example

RECT

Command Syntax
Limits

Description

Example

RIFT

Command Syntax

Limits

Query Syntax
Query Response

Description

Example

A-44 Commands

draw a ReCTangle in Color plane
RCTC <width> <height> <xleft> <ytop> <fill>
Normally within active video area

Draws a rectangle in the low-res color plane with
the current color pen. If <fill> is a 0, only the
outline is drawr. If <fill> is a 1, then the rectangle
is filled with the current color pen. The size and
position parameters are in blocks not pixels.

RCTC 43510

draw a RECTangle in graphics plane
RECT <width> <height> <xleft> <ytop> <fill>
Normally within active video area

Draws a rectangle in the graphics plane. If <fill> is
a 0, only the outline is drawn. If <fill> is a 1, then
the rectangle is filled.

RECT 15 20 50 40 1

Regulate Image Frame Time
RIFT <frame> <time>

<frame>=1or2
<time> = 1 — 1000 seconds

RIFT? <frame>
<time>

Sets the time each frame remains on the screen for
regulate images.

RIFT 2 5
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RVAR

Command Syntax

Description

Example

SART

Command Syntax
Limits

Query Syntax
Query Response

Description

Example

SBRT

Command Syntax
Limits

Query Syntax
Query Response

Description

Example

900 Series Operating System Version 2.1

Remove user VARiable
RVAR [<name>]

Removes a previously defined user variable. If a
variable name is given, that user variable is
removed from memory. If no name is given, all
defined user variables are removed.

RVAR V1

Sync equalizer After vertical RaTe

SART <rate>
<rate>=1or2
SART?

<rate>

Determines the rate of the composite sync post-
equalization pulses. Therate can be either 1X or 2X
the horizontal rate. The SART command does not
affect the width of the equalizer pulses.

SART 1

Sync equalizer Before vertical RaTe

SBRT <rate>
<rate>=1or2
SBRT?
<rate>

Determines the rate of the composite sync pre-
equalization pulses. Therate canbe either 1X or 2X
the horizontal rate. The SART command does not
affect the width of the equalizer pulses.

SBRT 1
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SCAL

Command Syntax
Query Syntax
Query Response

Description

Example

SCSG

Command Syntax
Limits

Query Syntax
Query Response
Description

Example

SCSP

Command Syntax

Limits

Query Syntax
Query Response
Description

Example

A-46 Commands

image SCALing
SCAL ON or OFF
SCAL?

ON or OFF

Enables or disables the image drawing primitives
scaling mode. ‘

SCAL ON

SynC channel Signal Gate
SCSG <channel> <gate>

<channel> = 0-4 <gate> = 0-1

SCSG? <channel>

<gate>

Turns sync channels 0 — 4 on or off.
SCSG 0 1

SynC Signal Polarity
SCSP <channel> <polarity>

<channel> = 0-4 <polarity> = 0 (POS. TRUE) or 1
(NEG. TRUE)

SCSP? <channel>

Positive or Negative

Switches polarity of channels 0 - 4.
SCSP 2 0
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SCSV

Command Syntax

Limits

Query Syntax
Query Response

Description

Example

SCTP

Command Syntax

Limits

Query Syntax

Query Response

Description

Exampie

SHDP

Command Syntax
Limits

Query Syntax
Query Response
Description

Example

900 Series Operating System Version 2.1

SCreen SaVer time
SCSV <delay> <rate>

<delay> = 0 - 32767 seconds
<rate> = 0 — 32767 seconds

SCSV?
<delay> <rate>

Sets up the built-in screen saver time parameters.
The <delay> parameter detemines how long after
akey is pressed before the screen saver starts. The
<rate> parameter determines how long to wait
before moving the screen saver picture. If either
<delay> or <rate>is 0, the screen saver is disabled.

SCSP 2 0

SynC TyPe
SCTP <type>

<type> = 0 (Separate), 1 (Composite ORed), 2
(Composite Custom) or 3 (HDTV).

SCTP?

Separate, Composite ORed, Composite Custom or
HDTV.

Changes sync type.
SCTP 1

Sync Horizontal Delay in Pixels
SHDP <pixels>

0-4093

SHDP?

<pixels>

Determines the horizontal sync delay (front porch).
SHDP 20
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SHWP

Command Syntax
Limits

Query Syntax
Query Response
Description

Example

SPON

Command Syntax
Limits

Query Syntax
Query Response
Description

Example

SPRN

Command Syntax
Limits

Query Syntax
Query Response
Description

Example

SSEG

Command Syntax
Query Syntax
Query Response

Description

Example

A-48 Commands

Sync Horizontal Width in Pixels
SHWP <pixels>

1-4093

SHWP?

<pixels> ' ‘
Determines the width of the horizontal sync pulse.
SHWP 80

Sync POst-eq. Number

SPON <pulses>

0 — Total back porch

SPON?

<pulses>

Determines thenumber of post-equalization pulses.
SPON 3

Sync PRe-eq Number

SPRN <pulses>

0 - Sync delay

SPRN?

<pulses>

Determines thenumber of pre-equalization pulses.
SPRN 3

Sync SErration Gate
SSEG ON or OFF

SSEG?

ON or OFF

Determines whether separate pulses are added to
the composite sync signal.

SSEG OFF
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SSRT
Command Syntax
Limits
Query Syntax
Query Response

Description

Example

STIM

Command Syntax

Description

Sync Serration RaTe

SSRT <rate>
<rate>=1or2
SSRT?

<rate>

Determines the rate of the composite sync serration
pulses. Therate canbeeither 1X or2X thehorizontal
rate. The SSRT command does not affect the width
of the serration pulses.

SSRT 1

Screen TIMe
STIM

Puts the current system time on the unit under
test’s screen at the current text cursor position. The
text position can be set with the TPSS Command.
The time appears as:

DAY MONTH DATE TIME YEAR

The displayed information does not change once
the information is drawn on the screen. The
displayed time reflects the correct time at the
moment the function is called.
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SUB

Command Syntax

Limits

Description

Example

SUBEND

Command Syntax
Limits

Description

Example

A-50 Commands

start of SUBroutine
SUB “subroutine name”

The subroutine name must be contained in
quotation marks and must be unique to the test
file.

Indicates the start of named subroutine. All
following command lines up to the command
SUBEND are not actually executed until the
subroutine is CALLed by its name. Subroutines
can be defined anywhere within a test file and in
any order. The order in which they are defined
does affect the way in which the FRST, LAST and
NEXT commands behave.

Almost all 900 Series commands may be used
within a subroutine. There are three limitations in
setting up and using subroutines:

1) You can not start a new SUBroutine definition
within a subroutine.

2) You can however CALL another subroutine
from within a subroutine. The total number of
CALLs within other CALLs (within other CALLs
etc.) that can be stacked is ten (10).

3) Youcannotload (LTES ) another test file from
within a subroutine. Attempting to do so may
produce unexpected results, including crashing
the system.

SUB SUB_1

SUBroutine END
SUBEND
Does not expect any parameters.

Indicates the end of named subroutine that was
started with the SUB command. The number of
SUB’s and SUBEND’s must be the same in a test
file.

SUBEND
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SVAR

Command Syntax

Description

Example

SVDL

Command Syntax
Limits

Query Syntax
Query Response
Description

Example

SVWL

Command Syntax
Limits

Query Synfa)i
Query Response
Description

Example

SYMD

Command Syntax
Query Syntax
Query Response

Description

Example

900 Series Operating System Version 2.1

Show user VAR on screen
SVAR <name>

Displays the current value of a user variable on the
unitunder test’s screen at the current text position.

SVAR LINERATE

Sync Vertical Delay in Lines

SVDL <lines>

0-2047

SVDL?

<lines>

Determines the vertical sync delay (front porch).
SWDL 3

Sync Vertical Width in Lines

SVWL <lines>

1-2047

SVWL?

<lines>

Determines the width of the vertical sync pulse.
SWiL 3 '

SYnc channel MoDe
SYMD <channel><mode>
SYMD? <channel>

<mode>

Sets the mode for sync channel 1 or 2. Valid modes
are VOID (no output), HSYNC (horizontal sync
output), VSYNC (vertical sync output),and CSYNC
(composite sync output).

SYMD 1 CSYNC
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TOUT

Command Syntax

Description

Example

TPSM

Command Syntax
Limits

Query Syntax
Query Response

Description

Example

TPSS
Command Syntax
Query Syntax
Query Response

Description

Example

UADD

Command Syntax
Limits

Description

Example
A-52 Commands

Text OUTput
TOUT <text>

Outputs the given text string to the UUT starting at
the current text cursor position. The current text

cursor positionis moved to a pointimmediately to
the right of the text drawn.

TOUT °"HELLO"

Text PoSition for 901 Monitor
TPSM <x position> <y position>

<x position> = 1-80, <y position> = 1-25
TPSM?

<x position> <y position>

Determines where textis placed on the generator’s
front panel CRT when the DSPT command is used.

TPSM 10 10

Text PoSition for UUT Screen
TPSS <x position> <y position>

TPSS?

<x position> <y position>

Determines where text is placed on the UUT’s
screen when the TOUT command is used.

TPSS 10 10

User variable ADD
UADD <name> <value>
2147483648 — 2147483647

Adds a number to a user variable and stores the
resultback in the variable. The <value> parameter
can be the contents of another variable as shownin
the example.

UADD TOTAL (V1)
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UAND
Command Syntax

Limits

Description

Example

ubiv

Command Syntax
Limits

Description

Example

Ul
Command Syntax

Description

UMUL

Command Syntax
Limits

Description

Example

900 Series Operating System Version 2.1

User variable logic AND
UAND <name> <value>

<name> = valid user variable name
<value> = -2147483648 through +2147483647

Initiates a logical AND between a user variable
and a value and stores the result back in the user
variable. The <value> parameter can be the
contents of another user variable by enclosing the
second user variable in parentheses.

UAND INCREMENT 255

User variable DIVide
UDIV <name> <value>
2147483648 — 2147483647

Divides a number to a user variable and stores the
result back in the variable. The <value> parameter
can be the contents of another variable as shownin
the example.

UDIV TOTAL (PARTS)

return to User Interface
Ul .

Exits the manual parser mode and re-enter the
user interface.

User variable MULtiply

. UMUL <name> <value>

-2147483648 — 2147483647

Multiplies a number to a user variable and stores
the result back in the variable. The <value>
parameter can be the contents of another variable
as shown in the example.

UMUL LEFT (TOTAL)
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UNIT
Command Syntax
Limits
Query Syntax
Query Response
Description

Example

UORR

Command Syntax

Limits

Description

Exampile

USUB

Command Syntax
Limits

Description

Example
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scaled image UNITs

UNIT <x units> <y units>

<units> = 0 - 32767

UNIT?

<X units> <y units> »

Sets the image scaling coordinate system units.
UNIT 88 500

User variable logic OR
UORR <name> <value>

<name> = valid user variable name
<value> = -2147483648 through +2147483647

Initiates a logical OR between a user variable and
a value and stores the result back in the user
variable. The <value> parameter can be the
contents of another user variable by enclosing the
second user variable in parentheses.

UORR BITS 128

User variable SUBtract
USUB <name> <value>
-2147483648 — 2147483647

Subtracts a number to a user variable and stores
the result back in the variable. The <value>
parameter can be the contents of another variable
as shown in the example.

USUB WIDTH (RECTWIDTH)
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UVAR User VARiable value

Command Syntax UVAR <name> <value>

Limits -2147483648 — 2147483647

Query Syntax UVAR? <name>

Query Response <value>

Description Assigns a value to, or retrives a value from, a user
variable.

Example UVAR RON 54

VERS 90X software VERSion

Query Syntax VERS?

Query Response <current software version number>

Description Returns the revision number of the generator’s

operating system software.

VGLW Vertical Grill Line Width
Command Syntax VGLW <width>
Limits ' <width>>0
Description Specifies the width (in number of pixels) for each

bar of the v-grill image. The number of pixels
between bars is the same as the bar width. —

Example VGLW 10
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VIEW

Command Syntax
Limits
Query Syntax

Description

A-56 Commands

screen VIEW select
VIEW <screen type>

See following list
VIEW?

Selects which screen is to be viewed on the 90X’s
monitor. Valid Screen Types and their descriptions

are:
APALETTE

CONFIGDIR

CONFIGSCREEN

DPALLETTE

DVOPTIONS

FILESELECT

FONTDIR

FORMATDIR

| FORMATEDIT

Shows the Format editor analog
LUT sub-screen for the loaded
Format.

Lists Configuration files in the
selected Configurations directory.
You can load Configurations
directly from this screen.

Shows the current Configuration
file screen and lets you make
changes to it.

Shows the Format editor digital
LUT sub-screen for the loaded
Format.

Shows the Format editor digital
video options sub-screen for the
loaded Format.

Shows the files selection window.
This window shows all accessible
Formats, Images and Test files.

Lists Fontfiles in the selected Font
directory. You can load Fonts
directly from this screen.

Lists Format files in the selected
Formats directory. You can load
Formats directly from this screen.

Shows the main Format editor
screen for the loaded Format.
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FORMATSYNC Shows the Format editor sync
options sub-screen for the
loaded Format.

FORMATVIDEO  ShowstheFormateditor video
options sub-screen for the
loaded Format.

IMAGEDIR ListsImagefilesinthe selected
Imagesdirectory. Youcanload
Images directly from this
screen.

TESTDIR Lists Test files in the selected
Tests directory. You can load
Tests directly from this screen.

TESTSCREEN Shows the test screen defined
by the current test file. This
includes the labels for all

defined softkeys in the file.
TYPESDIR Lists directory types available.
Example VIEW FORMATDIR
WCFG Write ConFiGuration file
Command Syntax WCFG <filename>
Description Writes the current configuration settings to the -—
given file. ‘ -
Example WCFG DEFAULTZ
WEFMT Write ForMaT file
Command Syntax WFMT <filename> ‘
Description Writes the current format settings to the given file.
Example WFMT DEFAULT2
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This appendix gives the 57 standard signal
formats supplied with 900 Series
Generators.

Appendix B: Formats
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900 Series Formats

Introduction The following charts give a general description of
each format. More detailed information can be
obtained by calling up the Format of interest and

pressing the <Edit> Softkey.

File Name Common Name ::;iez ll:ti:il': Video H x M T:;y::c&
khz Hz Type Active Polarity

15.75khz 15750 | 30.000 Aﬁjig 6230" Sciig
17khz 17.281 | 31.250 Aﬁg’lig 2N | wH v
18khz 18.431 | 50.084 B/‘zNB[;ig 732500" WH v
2ikhz | 21.850 | 60.027 Ré%%i? 6;500" TRy
24Kz 24.828 | 56.427 DRi;TB;I X | H
3khz 31.500 | 60.115 Aﬁgig e scciig
35khz 35000 | 66.667 Aigzg vy Z%ﬁi‘
8508_m1 MOC;Z':"%OB 70696 | 93.513 A‘\:?:Tc?g TOX | aH v
8508_m2 Mo;Be'lv'asos 70696 | 82.205 A'\ff;'l‘o"g 7:;58" H v
8514a Mbd”iTABSOB 35.522 | 43.479 Ahf\g?:g ugigx +H +V
cga_m14 CG/'\B"rf‘jge | 18700 | 59.924 Res S| v
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File Name Common Name ::;i: Il:zi:tlg \;ideo H x. M T::::c&
khz Hz ype | Active | polarity
default None 31.500 | 60.000 Aggig 6:'?0" Disgoéﬁp
ega_m2 E@'f\’“ﬁliﬁe ) 21.851 | 59.702 R’?T%Bb 654500" ‘+H v
hgegraph Gm';i'ig:'&; 4o | 18519 | s0.051 B\Q’égL 73228" +H -V
hgctext T:;";;J;Zse 18.141 | 49.030 B‘Q’égL 7§5°0x +H v
hitachi_1 32467 | 29.979 Aﬁf}ig 1020 | wH v
hitachi_2 17.281 | 31.250 Aigzg 5;]22" YRR
bm_s272 | 'BM '\é‘i‘s’;i'fzn 23.608 | 62.954 Aiggg 7;,?0" H v
mac_12¢ Ap%?g';;m 24.480 | 60.147 Aﬁggg RN | Hv
mac_12ce Apfz'?c“:';fg"e 24.480 | 60.147 Asiig o | HV
mac_12m | APRE VoS \C | 24480 | ¢0.147 A'\:z?:g 2N | Hv
mac_13¢ | 157 nes color | 35000 | 66667 Aﬁgig %0 | soa
o | fpgateet, | som | sy | bore [ [
oo | fometeel | | o | Yoo | o [come
moc.21m | . Re M | 6881 | 75061 | 000 | 10" | Com vid
mac Vs | 1 A e e | 15734 | imiacs | Anase | 584 | video
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File Name Common Name :::iez I;i::: Video H x.V Tj;y)';c&
khz Hz Type Active Polarity
mac_vus v Lﬁ%ggchgr? (r:nlc|>de 15.734 ln?r?lgge Ai\::f:?oog 6:20)( C\:/ggg
mda_m? MD'E\"::ZEM 18.432 | 29.816 B‘g’égL 7§§0x +H -V
nec_3d Nggx:;%? 31500 | 60.115 Aﬁgzg vy 502:%
nec_dh 15979 | 60.298 RﬁLB' 62480" +H -V
nec_p] 31499 | 59.432 Aﬁgz o 7350" H -V
nec_p? 24828 | sea27 | RSB | OHX 4y
ol | SuimOTS | 15750 | 20000 |\l Gen |ogam
opix_2 -ggﬁn;;?ngf :#; 31.500 | 60.000 Aﬁﬁig 6::?0)( Dsigg:(n:p
pga_400 PGI(BZI\ZE]F;J?ine 30296 | 59.638 Asggg bjgox -gg:dp
Pga_480 PGlgl\z-Spoﬁine 30296 . 59.638 AaESIgg 628?0)( —ggemcgj
rs170a_c w/RZ'g.T\P/ixels 15734 lgﬁiiﬁi Asiig 72:4)( c\:/ij:g
rs170a_m w/REelg.T\;ixels 15.734 lrswf'i‘;icse A’\:‘wg?oog 745:4X 5&2?
wizoc | BANIOSREn | 1s7aa | | anog | 480 | viems
wizoom | EAINRGeRCen | 15734 || S5 | mnon | 280 | vViems
wiroec | BANOMESN | 15734 |\ B | anciog | 384 | viaes
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File Name Common Name ::;iez :i::: Video H x.V T:;:c&
khz Hz Type | Active | o iarity
s170c.m EDQ/T[;/eC(:DT\./;r)S(gEn 15.734 Insfzgge AY\ETOOQ 53]824)( 3%22
ez | SOPE | 7m0 | socm | 0B | 1920x | s
sunio2ac | S NORSISION | g5067 | 61.399 Asggg o éfri?p
e | St | o | o | 22, | 50
sunt1som | SUDWORSITRON | 62500 | 66702 ng‘; TR2X | 4 v
e | St | s | o | 0 | |
sunteoom | S WORRIY | 89.286 | 66931 Mono | 109X | wHav
sup_mac?2 TSeu é): r: QIA:Q(; 48.780 60.000 Asggg u;%gx +H +V
VG900601 ﬁg’_"ét?;eﬁ'n:’i? 35156 | 56.250 Afgzg | v
VG900602 ﬁ;’f\ét?:eﬁagg 37.879 | 60.317 Ar’fggg S| v
V5900603 VSE\S/‘C\;X“S?E 21990 ago77 | 7279 Aﬁggg S| wH
e B 1 | | 22| | 4
oo | A | s | o | 50| | v
V5910801 VS@:%?&:&;?Z] 56.476 | 69.965 Aﬁggg vl TR
vga_m18 V(;'i'\f;\zsgg s | 3149 | 59941 Aﬁgzg sOx | v
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Horiz Field . Sync
fleName | CommonName | Rote | Rate | ‘oe° HXV | pes
Type Active .
khz Hz Polarity
IBM-PS/2 RGB 720 x
vga_m7 VGA mode 7 31460 | 70087 | aAngiog | 350 +H -V
IBM-PS/2 : Mono 720 x
vga_m7+ VGA mode 7+ 31.469 | 70.087 Analog 400 H +V
Formats B-7
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Appendix C gives additional information
about sync options on the 900 Series
Generator

Appendix C: Sync Options
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Sync Options

The Quantum 900 Series Generator offers lots sync flexibility. It allows compos-
ite sync on either vertical or horizontal output. The figure below shows the Sync

Options screen.

S2
VSYNC

S3
CLocK

o

Gate
* On
o Off

* On
o Off

* On
o Off

o On
* 0ff

Polarity
* POS
o NEG

* POS
o NEG

* POS
o NEG

* POS
o NEG

L

UL
|

JUUUL
|

. When either Composite ORed or Composite Customis selected as the Sync Type,
the following options are available for Channels S1 and S2. (S0 will always be
horizontal sync and S3 is dependent on the model of generator. These channels

can not be changed.)

S1 and $2 Options for Composite Sync Types

Channel Options
S1 CSYNC VSYNC HSYNC VOID
s$2* CSYNC VSYNC HSYNC VOID

e

- .

* 52 Outputs are ONLY available on the TTL connector.
Sync Options C-3
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When Separate is selected as the Sync Type, the following options are available
for Channels S1 and S2. (SO will always be horizontal sync and S3 is dependent
on the model of generator. These channels can not be changed.)

$1 and 52 Options for Separate Sync Type

Channel Options
S1 VSYNC HSYNC VOID
s2* VSYNC HSYNC VOID

* 52 Outputs are ONLY available on the TTL connector.

To access these options for both composite and separate sync types, move the
cursor to either the Gate orPolarity column. Use the arrow keys to move down
to the channel you want to change and then use the LEFT arrow to move to the
Channel column. Now use either the up and down arrows in the Data Entry
section of the generator or the plus (+) and minus (-) keys on the keyboard to
toggle to the desired option. After making the selections, press Softkey 17 tosave
your work.

NOTE: The SYMD command shown on the next page also can be used to select
channel 1 and 2 sync options.

C-4 Sync Options 900 Series Operating System Version 2.1



This appendix gives a sample test file for
the 900 Series Generator

Appendix D: Sample

Test File
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Sample Test

File

| Custom Test Patterns
| Created by: Quantum Data
| Released on: 03-May-93

RVAR

CLRM

| Clear out any previous variables

VIEW TESTSCREEN\

"Running Test File: " 24 12
"SAMPLE@1.TES" R

"Custom patterns created by Quantum Data" 21 14

DSPT
DSPT
DSPT

KDFC
KUGP
KGRP

KDEF
KDEF
KDEF
KDEF
KDEF
KDEF
KDEF
KDEF
KDEF
KDEF

122,21,20,19,18,7.8

22
21
20
19
18

7

8
13
14
16

"64 Step; R G B & W;Color Bars’
"4 Color;Cross;Hatch"
"Solid;Red;Screen’
"Solid;Green;Screen”
“Solid;Blue;Screen”

“10n 1 0ff;Blk & Wht;V Stripes”
"1 0n 1 Off;Blk & Wht;Check'brd"
"File:Select;Windows"
"Built-In;Standard;Patterns”
"Format;Editor"

CALL MULTI_BARS
CALL COLOR_GRID
IMGC PURITY-R
IMGC PURITY-G
IMGC PURITY-B
CALL VERT_STRIPES
CALL CHECKER
VIEW FILESELECT
VIEW IMAGEDIR
VIEW FORMATEDIT

SUB VERT_STRIPES ! 1 On -1 Off Vertical B&W Stripes
LUTT IMAGE
VGLW 1
IMGC V-GRILL
SUBEND

Continued

900 Series Operating System Version 2.1
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SUB CHECKER ! On - 1 Off Black and White Checkerboard
LUTT IMAGE

GCLR WHITE

LFNT MINISTIP

CHRN 65

IMGC PAGECHAR

LFNT DEFAULT

SUBEND

DVAR PENVAL @ ! Used by DAC scaling subroutine below

SUB NUM>VAL | Scale a number from @ to 63 to DAC value
UMUL PENVAL 255 | Used by 4 x 64 bars test pattern
UADD PENVAL 32 '

UDIV PENVAL 63

SUBEND

DVAR PENNUM @ ! Current pen # for LUT set-up & drawing

SUB MULTI_BARS ! 64 Bars each of Red, Green, Blue & Gray
IMGC RASTER

LUTT IMAGE

SCAL ON

UNIT 64

. LOOP @ 63 1 | Set-up and draw Red Level Bars
UVAR PENNWM $18
UVAL PENVAL $1$
CALL NUM>VAL
PENN ( PENNUM)
ACPL @ (PENVAL) ! Red DAC
ACPL 1 @ | Green DAC
ACPL 2 @ ! Blue DAC
RCTC 2 1 $1§ 81
LEND

LOOP @ 63 1 | Set-up and Green Level Bars
UVAR PENNWM $1§
UADD PENNWM 64

Continued
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UVAR PENVAL $1%
CALL NUM>VAL

PENN ( PENNUM)
ACPL @ 0@ I Red DAC
ACPL 1 O | Green DAC

ACPL 2 (PENVAL) ! Blue DAC
RCTC 2 1 $18 2 1
LEND

LOOP @ 63 1 ! Set-up and draw Gray Level Bars
UVAR PENNWM $1$

UADD PENNUM 192

UVAR PENVAL $19%

CALL NUM>VAL

PENN { PENNUM)

ACPL @ (PENVAL) ! Red DAC
ACPL 1 (PENVAL) ! Green DAC
ACPL 2 (PENVAL) ! Blue DAC
RCTC 2 1 $1§ 3 1

LEND

SCAL QOFF
SUBEND

SUB COLOR_GRID ! Multi-colored Grid
IMGC RASTER

LUTT IMAGE

OPAQ ON

SCAL ON

UNIT 4 4

BCLR WHITE

RCTC 11111
RCTC 11311
RCTC 1 11 31
RCTC 1 1331

Continued
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"RECT 26 16 8 9@ ! Border

BCLR RED

RCTC 1 10801
RCTC 11281
RCTC 11021
RCTC 11221

BCLR GREEN

RCTC 118 11
RCTC 11211
RCTC 110831
RCTC 1 1231

BCLR BLUE
RCTC 1 1

RCTC
RCTC
RCTC

— e —
—a —a
W — W =
NN
— o a ea

UNIT 20 16

GCLR BLACK

RECT 20 16 8 @ 1
OPAQ OFF

LOOP 1 181 I Vert lines
LINE $1$ @ $1% 16

LEND

LOOP 1 15 1 ! Horiz lines
LINE @ $1$ 20 $1%

LEND
SCAL OFF
OPAQ ON
SUBEND

DOUT ON ! Show outputs ON/OFF status

D-6
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Appendix E gives information for using the
GPIB (IEEE-488) option (#9013) on the 900
Series Video Generator

Appendix E: GPIB (IEEE-488)

900 Series Operating System Version 2.1 GPIB (IEEE-488) E-1



E-2 GPIB (IEEE-488) 900 Series Operating System Version 2.1



GPIB Option (IEEE-488)

Programming the 900 Series through GPIB

Commands are sent to the 900-series (90x) in program messages. A program
message; consists of one or more commands separated by semicolons ( ;) and
followed by a program message terminator. A program message terminator is the
NL character (ASCII 10), or EOI sent with the last byte of the program message.
The 90x will not parse any command until a program message terminator is
received. Therefore, a program message cannot be longer than 255 characters
including terminator.

Input Buffer

All commands are executed sequentially; i.e., when a command is parsed it is
allowed to finish execution before the next command is parsed. Since some
commands take longer than others to execute, the 90x has an input buffer. This
input buffer is 255 characters long and can be written to by the controller while
the 90x is busy with previous messages. If the input buffer becomes full, the 90x
holds off the controller until there is room in the buffer.

Message Syntax

Program messages are sent to the 90x using four-character ASCII upper/lower
case headers. These headers can be either commands or queries. Commands are

. messages which do not require a response from the 90x. Queries are messages~
which cause the 90x to respond with the required data.
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3

Separator (;)

Terminator

>
Program Message Syntax

Separator (,)

Separator
(whitespace)

Command/Query
Header

——

Message Unit Syntax

Commands

Command headers instruct the 90x to set a parameter to the value given or to
perform some function not requiring additional data. Commands which have
an asterisk (*) as their first character are common commands; as defined by the
488.2 standard and generally operate the same in all instruments. (See the
command glossary for descriptions of each common command.)

Command headers which do notrequire any additional data from the controller
are self-contained and should be followed by either a message separator (; ) or
a message terminator. Any other characters (except whitespace characters)
causes a command error.
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Command headers which require numeric data should be followed by at least
one separator character (whitespace) before the data. Numeric data sent with a
command is in decimal format. Numeric data can be represented in one of three
formats; integer, floating point, or scaled floating point. The three formats
shown below all represent the number 42.

Integer 42 .
Floating Point 42 .00
Scaled Floating Point 4.200E+01

Queries

Queries are comprised of a header followed immediately by a question
mark ( ? ). A command error results if there are any characters between the
query header and the question mark (including a whitespace). On completion,
queries return a response message. This message is comprised of the requested
data terminated with an NL (ASCII 10) character. For example, the following
text would be returned in response to the LNRT? (line rate query) message:

3.1500E+04<NL>

Note that the LNRT? query returns its parameter in exponential form. Possible
returned parameter forms are integer, exponential, and string. The response
form of each message that can be queried is shown in the command glossary.

"~

Integer form: 3965

Exponential form: +3.965E+03

String fomm: "A string’
Output Queue

When a query is executed, the resulting response message is placed in an output
queue where it can be read by the controller. The 90x has an output queue that
is 255 bytes long. When a message is present in the output buffer, the MAV
(message available) bit in the Status Byte register is set. This varies slightly from
the 488.2 standard in that the MAV bit only is set when at least one complete
response message is present in the output queue. A complete response message
consists of response message text and a message terminator (NL).

900 Series Operating System Version 2.1 GPIB (IEEE-488) E-5



Buffer Deadlock

Buffer deadlock occurs when the 90x tries to put a response message in the
output queue when the output queue s full. Then the controller is held off while
sending a new message because the input buffer is full. If deadlock occurs, the
90x will clear its output queue, set the query error (QYE) bit in the Event Status
register, and proceed to parse incoming messages. If additional queries are
requested while in deadlock, those response messages will be discarded.

The 90x clears the buffer deadlock whenit finishes parsing the current command /
query. The QYE bit remains set until read with the *ESR? query or cleared with
the *CLS common command.

The Status Byte

The Status Byte used by the 90x is the same as that defined by the 488.2 standard
and does not use any other bits of the Status Byte. The Status Byte is one part of
a complete status reporting system shown in the figure on the next page. The
Status Byte is read by using the serial poll feature of your controller.

Requesting Service

The GPIB gives a method for any device to interrupt the controller-in-charge
and request servicing of a condition. This service request function is handled
with the Status Byte. When the RQS bit of the Status Byte is true, the 90x is
requesting service from the controller. There are many conditions which may
cause the 90x to induce a service request. For more information about setting up
these conditions, see the *SRE common command description.
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Status Byte Bit Definitions

MAV

ESB

MSS

RQS

Message available. Indicates that atleast one complete response is present |
in the output buffer.

Event status bit. Indicates that one of the enabled conditions in the
Standard Event Status register is set.

Master summary status. Indicates that the 90x has a reason for requesting
service.

Request service. This bit is read only by executing a serial poll of the 90x.

Event Status Bit Definitions

opPC
RQC

QYe

DDE

EXE
CME
URQ

PON

E-8

Operation complete. Indicates that all operations have been completed.

Request control. Indicates that a device is requesting control. The 90x
never requests control, so this bit is always 0.

Query error. Indicates that a query request was made while the 90x was
in deadlock.

Device dependent error. Indicates that the 90x encountered an error
executing a command.

Execution error. Indicates that there was an error parsing a parameter.
Command error. Indicates that there was an unrecognizable command.-

User request. Indicates that a front panel button has been pressed or that
the front panel knob has been turned.

Power on. Indicates that power has been turned off-and-on. This bit is
always 0 in the 90x.
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Remote/Local Operation

The 90x has complete remote/local operation as defined by the 488.1 standard.
All four remote/local states REMS, LOCS, RWLS and LWLS are supported.

In the remote state (REMS), the 90x is under remote control and messages are
processed as received. The remote with lockout state (RWLS) is entered when
the controller issues the LLO (local lock out) message to the 90x. The local state
(LOCS) is entered when the REN line goes false or the controller issues the GTL
(go to local) message to the 90x or a front panel control is actuated.

In the remote with lockout state (RWLS), the 90x is under complete remote
control and front panel controls are disabled. The RWLS state is entered when
the controller issues the LLO (local lockout) message to the 90x. Front panel
access is re-enabled when the controller issues the GTL (go to local) message to
the 90x.

In the local state (LOCS), the 90x is under local control and all front panel
controls are enabled. Any remote messages received are stored for processing
when the 90x enters the remote state again. The remote state (REMS) is entered
if the REN line is true and the 90x is addressed to listen.

In the local with lockout state (LWLS), the 90x is under local control and all front
panel controls are enabled. Any remote messages received are stored for
processing when the 90x enters the remote state again. The remote with lockout
state (RWLS) is entered if the 90x is addressed to listen.
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Bus Commands

Bus commands ... commands which are sent to the 90x with ATN true ... are
defined in the 488.1 standard. The details of operation of these commands are
defined in the 488.1 and 488.2 standards. The following bus commands are
supported by the 90x:

DCL Device Clear; - Clears the input buffer and output queue, and stops
parsing any commands.

SDC  Selected Device Clear; - Same as Device Clear.

GTL Go To Local; - Enters the local state. See the Remote/Local section.

LLO Local Lockout; - Enters the lockout state. See the Remote/Local section.
SPE  Serial Poll Enable; - Enables transmission of the Status Byte.

SPD  Serial Poll Disable; - Exits the serial poll state.

Common Commands

This section describes the common commands used by the 90x. Common
commands are commands which begin with an asterisk (*). These commands
are defined by the 488.2 standard and operate the same from instrument to
instrument. The 90x supports all required common commands plus one
additional command (*0PT?). Listed below are the common commands used in
the'90x. (Each is discussed separately in the next section.) '

*CLS
*ESE(?)
*ESR?
*IDN?
*OPC(?)
*0PT?
*RST
*SRE(?)
*STB?
*TST?
*WAI
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*CLS Clear Status

*CLS Clear Status

The *CLS command clears the Event Status Register,
the Status Byte, and the output buffer.

Command Syntax *CLS

Example *CLS
Related Commands *ESR?
*STB
*ESE Event Status Enable
*ESE Event Status Enable

The *ESE command sets the Event Status Enableregister
to the given mask value. The bits in the Event Status
Enable register function as enable bits for each
corresponding bit in the Event Status register. That is,
when a bit in the Event Status register goes high, and
the corresponding bitin the EventStatus Enableregister
is a 1, it is enabled and will cause the ESB bit in the
Status Byte register to go high.

——

The *ESE query returns the current value of the Event”
Status Enable register.

Command Syntax *ESE <mask>
<mask> = 0 - 255

Example *ESE 8

Query Syntax *ESE? Returns: <mask><NL><mask>isininteger NR1
form

Example *ESE?

Related Commands *CLS
*ESR?
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*ESR?

*ESR?

Query Syntax

Example

Related Commands

*IDN?

*IDN?

Query Syntax

Example

Event Status Register

Event Status Register

The *ESR? query returns the current value of the Event
Status register. After this command is executed, the
Event Status register is cleared. This is the only way of
clearing any bit in the Event Status register except by
the *CLS command.

*ESR? Returns: <register value><NL> <register value>
is in integer NR1 form

*ESR?

*CLS
*ESE

Identification

Identification

The *IDN query returns an identification string. The
string will always be:

Quantum Data Inc.,<generator>,0,<version>"
Where: <generator> is 901, 902 or 903
<version> is the séftware version number
*IDN?

Returns: <string><NL>

<string> is shown above

*IDN?
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*OPC

*OPC

Command Syntax
Example

Query Syntax

Example

*OPT?

*OPT?

Query Syntax

Query Syntax

Example

Operation Complete

Operation Complete

The *OPC command will cause the 90x to set the OPC
bit in the Event Status register when all operations
have been completed. Since there are no overlapping
commands, the *OPC command will set the OPC bit
immediately when executed.

The *OPC query will put a "1" in the output buffer
when all operations are complete.

*OopPC
*OpPC

*QPC?
Returns: 1<NL>

*OPC?

Options

Options

The *OPT query returns a list of optionsinstalled in the
90x. The returned option string can contain any of the
following;:

GPIB

NARD DISK
SERIAL

CP

*OPT?
Returns: <option string><NL>
<option string> is shown above

*OPT

900 Series Operating System Version 2.1 GPIB (IEEE-488) E-13
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*RST Reset

*RST Reset The *RST command performs a device reset.
This places the 90x into a known condition. These
conditions are shown below.

*Status Byte cleared
*Input queue empty’
*Output queue empty
Command Syntax *RST
Example *RST

Related Commands *CLS
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*SRE Service Request Enable

*SRE Service Request Enable

The *SRE command sets the Service Request Enable
register to the mask value given. Thebits in the Service
Request Enable register function as enablebits for each
corresponding bit in the Status Byte register to enable
acondition torequestservice from thesystem controller.
That is, when a bit in the Status Byte register goes true,
and the corresponding bitin the Service Request Enable
registerisalso true, the 90x will requestservice through
the GPIB.

The *SRE query returns the current value of the Service
Request Enable register.

Command Syntax *SRE <mask>
<mask> = 0- 255

Example *SRE 16
Query Syntax *SRE?

Returns: <mask><NL>
<mask> is in integer NR1 form

Example *SRE?

Related Commands *STB
*ESE
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*STB? Status Byte

*STB? Status Byte

The *STB query returns the current value of the Status
Byteregister. The valuestored in the Status Byteregister
is not affected by reading it.

Query Syntax *STB?

Returns: <Status Byte><INL>
<status byte> is in integer NR1 form

Example *STB?
Related Commands *SRE
*ESR
*CLS
*IST? Self-Test
*1ST? Self-Test

The *TST query causes the 90x to perform a self-test
and report the results in a response message. If the self-
test fails an ASCII "1" is placed in the output buffer,
otherwise an ASCII "0" is placed in the output buffer.

Query Syntax *TST?

Returns: <result><NL>
<result> is in integer NR1 form

Example *TST?
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*WAI Wait

*WAI Wait

The *WAI command is used to synchronize the
controller with a device using overlapping commands.
Since the 90x executes commands sequentially, the
*WAI command has no effect. |

Command Syntax *WAI
Example *WAI

Related Commands *OPC
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Aborting Power-up 3-10
AC Power

Fuse 1-13

Inlet 1-10, 3-3

Outlet 1-9, 3-3

Precautions 1-10

Switch 1-6, 3-8

Voltage

Selector 1-9, 1-13, 3-3

Active lines per frame 4-33
ADOT 7-13
Analog Look-Up Table 7-5

Analog Lookx-up table
Screen 4-41
Analog LUT (Look-Up Table)
Editing 4-41
Analog Sync
Adding to video 4-40
Connecting on a 901 4-12

Analog Video
Blanking Pedestal 4-40
Color / Monochrome
switching 4-42

Color Difference 4-41
Connecting on a 901 4-10
Connecting on a 902 4-14
Connecting on a 903 4-14
Gamma Correction 4-43
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Gating 4-39
Impedances on a 902 4-14
Impedances on a 903 4-14
Options Screen 4-39
Output Range on a 901 4-10
Output Range on a 902 4-14
Output Range on a 903 4-14
Output Range, Setting 4-40
Polarity on a 901 4-10
Polarity on a 902 4-14
Polarity on a 903 4-14
Setting in a format 4-39
Sync Swing 4-41
Video Bias 4-40
Video Swing 4-40
Apple Displays, connecting 4-9
ASCII Code Table 5-20
AUTOEXEC.BAT file
Editing 5-32

Background Plane 7-3

Background Plane Pen
Setting in Format
Editor 4-42, 4-48
BIOS Configuration 3-9
Bipolar Sync
Connecting on a 901 4-12
Selecting Type 4-50
Blanking
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Vertical 4-33

Blanking Pedestal 4-40
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Boot-up procedure 2-4
Configuration File used 5-32
Controlling 5-27

Booting fom DOS level 3-24

Brightness Control 1-5, 2-5, 3-8

Built-In Images 6-3
Listing 6-3
Selecting for a given test 6-5

Built-in Images
Combining two or more 5-8
Directory 4-52
Standard Colors 7-6

C

CDOT 7-12
CGA connections 4-8

Characters in the Graphics
Plane 7-18

CHBK 7-18
CHRP 7-18

Circle in the Graphics
Plane 7-15

CMOS Set-up
Keyboard Configuration 3-5
Modifying 3-9
Color Analog Video 4-42
Color Difference Video 4-41
Color Look-Up Tables 7-5
Color LUT Definition 4-42
Command Language
Available functions 5-5
Command Finder A-3
Direct entry example 5-7

Direct entry of
commands 5-4

] Index

GPIB Unique
Commands C-10

Manual Parser Mode 5-4
Using the listings A-5
Comment Line, Format
Editor 4-25
Composite Sync »
Adding to video 4-40
OR'ed 4-49
Composite Video 4-40
Sync Swing 4-41
Video Swing 4-40
Configuration Directory

Selecting from front
panel 3-14

Selecting from keyboard 3-14
Selecting from manual
parser 3-15
Configuration Files 5-27
Default Conditions 5-32
Editing 5-27
Loading on Power-up 5-32
Saving 5-31
Connecting a display 4-13
Apple Macintosh
configurationss 4-9
IBM-PC configurations 4-8
Model 901 4-10
Model 902 4-13
Model 903 4-13
Precautions 1-14, 3-7
to ECL digital output 4-17
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Connectors
901 Output 1-8, 4-11
902 Output 1-8, 4-13
903 Output 1-8, 4-13
AC Power 1-10
Apple Macintosh

configurations 4-9

Foot Pedal 1-7
IBM-PC configurations 4-8
Keyboard 1-9
Printer 1-9

Connectors, Output
Protecting 1-14

Convergence and Line Width
Probe Option 1-11

Converting a display's data
sheet to a format 4-21

Coordinate System
User Defined 7-23
Coordinate Systems 7-12, 7-22
Copying Disks 4-3
Cover Plate 2-3
Installing 5-10
Operation 5-9
Removing 5-11
Replacement keys 5-10
CP-1 Option 1-11
CP-2 Option 1-11

Creating custom test
patterns 7-3

Crosshatch in the Graphics
Plane 7-16

CRT, Front Panel
Testing A-8, A-41
CRT Keys 1-6, 3-12
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Cursor
Moving in a directory 3-16

Cursor Keys 1-6
On Keyboard 3-16

D

" Data Entry Keypad 1-5

Date
Setting 4-3
Showing on the unit under
test 7-21

Decrementing Numeric
Parameters 3-21

Digital Look-Up Table 7-5
Digital LUT 7-5
Digital Options key 4-45
Digital Sync
Connecting 4-19, 4-20
Connecting on 901 4-12

Connecting on 902 4-19, 4-20
Connecting on 903 4-19, 4-20

Setting in a format 4-49
Digital Video

Connecting 4-15, 4-16
Connecting on a 901 4-11
Connecting on a

902 4-15, 4-16
Connecting on a

903 4-15, 4-16
Gamma Correction 4-42
Impedances on a 901 4-12
Impedances on a 902 4-15
Impedances on a

903 4-15, 4-16
Look-Up Table (LUT) 4-47
Type Selection 4-46
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Digital Video Options
Screen 4-45

Digital Video Type
selection 4-46

Directories
Highlighted Items 3-15
Moving the cursor 3-16
Organization 4-6
Viewing 1-6

Disk
File Structure 4-6
Floppy, Making a

back-up 2-5

Disk Drive
Floppy 1-6, 3-6
Hard 1-11

Disks
Copying 4-3
Copying files 4-5
Ejecting 3-7
Formatting 4-6
Initializing 4-6
Inserting 3-6
Type used 1-6

Display TIming
Entering from a spec

sheet 4-21

DOS operating mode 3-23

DOS Shell 3-24

Drawing Primitives
Listing 7-10

v Index

E

ECL Outputs
Signal Level 4-19
Terminating 4-17
Troubleshooting 4-19
ECL Sync ”
Connecting on a 902 4-20
Connecting on a 903 4-20
ECL Video
Connecting on a 902 4-16
Connecting on a 903 4-16
Impedance on a 902 4-16
Editor, Configuration File 5-27
Editor, Font
Example of using 5-23
Loading 5-17
Saving a file 5-23
Editor, Format
Loading 4-22
Editor, Test File
Using Built-in Editor 5-16
Editors Deactivating 5-31
EGA connections 4-8
Equalization Pulses, adding to
sync 4-50, 4-51
Error checking
Turning off 4-25
Error Messages
Keyboard self-test 3-5
Examples

Custom Test
Pattern 7-25, 7-31

Test Files D-3
Expansion Slots 1-7
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F Format Editor
Comment line 4-25
Fan(s), cooling 1-9, 1-13 Digital Video Type
Field Blanking 4-33 selection 4-46

File Keys 1-6 Exiting 4-52
; Format Name 4-25
File Names

Horizontal Parameters 4-28
As Command

Parameters A-7 Loading 4-22

) . Reference Rates 4-26
File Select Windows 2-5, 3-11 . . .
Reverting to original

File Structure files 4-52
Operating System 4-6 Saving a format file 4-52
Files Sync Settings 4-48
Copying 4-5 Sync Type Selection 4-49
Font Directory 3-13 Vertical Parameters 4-32
Selecting from front Video Options 4-38
panel 3-14 Waveforms 4-27

Selecting from keyboard 3-14 Format Editor Screen 2-7, 4-24

Selecting from manual Format File

parser 3-15 Converting Model 8701
Fonts 5-17 Formats 5-36
ASCII Codes 5-20 Format Files
Ed%t?ng 5-17 Converting Model 8701
Editing Example 5-23 Formats 5-36
Editor Functions 5-18 Supplied with generator B-3 -
Saving a file 5-23 Formats )
Foot Pedal 1-12 Creating 4-20
Connector 1-7 Entering from a spec
Operation 5-37 sheet 4-21
Format Directory 3-13 Error checking 4-25
Selecting from front Naming 4-24
panel 3-14 Formatting a disk 4-6

Selecting from keyboard 3-14

Selecting from manual
parser 3-15

Frame Blanking 4-33
Frame Period 4-34

Frame Rate 4-26
vs. Line Rate 4-37
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Front Panel Cover Plate 2-3
Front Panel Keys
Defining 5-11
Grouping 5-13
Highlighting 5-15
Front Porch
Horizontal Sync 4-31
Vertical Sync 4-35
Function Keys
Front panel equivalents 3-12

Fuses 1-13

G

Gamma Correction
Analog Video 4-43
Digital Video 4-42
GPIB Port 1-11, C-3
Bus Commands C-10
Commands C-4
Input Buffer C-3
Message Syntax C-3
Output Que C-5
Queries C-5
Remote/Local Operation C-9
Setting Address 5-30
Status Byte C-6
Graphics Plane 7-3
Drawing Modes 7-11
Graphics Plane Pen
Setting in Format
Editor 4-42, 4-48
GRID 7-16
Grid in the Graphics Plane 7-16

Vi Index

H

Hand Symbol in manual 1-3

Hard Disk

Boot-up Precautions 3-12
Hard Disk Drive 1-11
HDTV Sync

Connecting on a 901 4-12

Selecting Type 4-50

HDTYV Video

Color Difference
Outputs 4-41

Help Key 2-3
Horizontal Active 4-28
Horizontal and Vertical Sync
Setting in a format 4-49
Horizontal Blanking 4-29
Horizontal Delay 4-31
Horizontal Period 4-30
Horizontal Pulse Width 4-32

Horizontal Rate 4-26
vs. Frame Rate 4-37
vs. Pixel Rate 4-37

Horizontal Resolution,

entering 4-28

Horizontal Size 4-30

Horizontal Sync
Delay 4-31
Front Porch 4-31

Horizontal Total 4-30
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IBM Displays, connecting 4-8
IEEE-488 Port 1-11, C-3
Bus Commands C-10
Commands C-4
Input Buffer C-3
Message Syntax C-3
Output Que C-5
Queries C-5
Remote/Local Operation C-9
Status Byte C-6
Image Directory 3-13

Selecting from front
panel 3-14

Selecting from keyboard 3-14
Selecting from manual
parser 3-15

Image Directory Screen 4-53
Images, Built-in

brightness 6-12

cross 6-22

grayl2 6-28

gray6 6-28

pagechar 6-26

temp (Color
Temperature) 6-16

vcenter 6-59
Important Information,
Identifying 1-3
Incrementing Numeric
Parameters 3-21
Initializing Disks
Initializing 4-6
Interlace 4-36
Vertical Total Limits 4-34
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Key Repeat Rate 5-30

Keyboard

Connecting 3-4

Connector 1-9

Duplicating front panel
keys 3-12

Error Message 3-5

Numeric Entry 3-19

Self-test 3-5

Troubleshooting 5-30

Keys, Cover Plate 5-10

L

LINC 7-13

LINE 7-13

Line Active 4-28
Line Blanking 4-29

Line in the Background
Plane 7-13

Line in the Graphics Plane 7-13
Line Period 4-30
Line Rate. See Horizontal Rate
vs. Frame Rate 4-37
vs. Pixel Rate 4-37
Line Voltage
Selecting 3-3
Line Voltage Selector 1-9, 1-13
Look-up Tables
Customizing 7-8
Set Up methods 7-5
Standard colors 7-6
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M

o

Macintosh Displays,
connecting 4-9

Manual Parser 5-4
Example of use 5-7
Types of Functions 5-5

Manual Parser mode 3-22

MDA connections 4-8

Model 8701 Formats
Converting 5-36

Modes, Operating
Switching 3-22

Monochrome Analog
Video 4-42

N

Naming Formats 4-24
Non-numeric Parameters 3-18
Changing on front
panel 3-21
Changing on keyboard 3-21
Numeric Parameters 3-18
Correcting entries 3-20
Entering on font panel 3-19
Entering on keyboard 3-19
Rounding 4-37
Tweaking on front
panel 3-21
Tweaking on keyboard 3-21

Vil Index

Operating Modes
DOS 3-23
Manual Parser 3-22
Switching 3-22
‘User Interface 3-22
Operating Modes, switching
DOS Shell to Manual
Parser 3-24
DOS to Manual Parser 3-24
DOS to User Interface 3-24
Manual Parser to DOS 3-23

Manual Parser to DOS
Shell 3-24

Manual Parser to User
Interface 3-23

User Interface to DOS 3-24
User Interface to Manual
Parser 3-23
Operating System
Disk Files 4-6
Operating without Cover 1-13
Operation
Booting fom DOS level 3-24 -
Controlling Boot-up 5-27
Foot Pedal 5-37
Power-up Sequence 2-4, 3-7
Using Test Files 5-11
With Cover Plate
installed 5-9
Operation Precautions 1-13
Options, Hardware 1-11
OR'ed Composite Sync
Seting in a format 4-49
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Output Connectors
901 1-8
902 1-8, 4-13
903 1-8, 4-13
Output Impedances
901 Analog outputs 4-10
901 Digital outputs 4-12
Outputs On/Off Key 1-6
Power-up Status 5-30
Using while ediiting 4-25
OVAL 7-15
Oval in the Graphics Plane 7-15

P

Parameters
Selecting 3-18
Types 3-18

PGA connections 4-8

Physical Size of active
video 4-34

Physical size of active
video 4-30

Pixel Rate 4-26
" Pointing finger symbol 1-3
Polarity

Digital Video 4-46

Power
Selecting Line Voltage 3-3

Power Cord 3-4
Connector 1-10

Power QOutlet 1-9
Power Switch 1-6
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Power-up
Aborting 3-10
Configuration File 5-32
Controlling 5-27
Font File 5-31
Format File 5-31
Self-Test Level 5-30
Test File 5-31
Troubleshooting
Problems 5-33
Precautions 1-13
AC Power 1-10, 3-3
‘Booting from Hard Disk 3-12
Connecting a display 3-7
Connecting a printer 1-7
Copying Disks 4-3
Operating without
Cover 1-13
Output Protection 1-14
Shipping 2-3
Ventilation 1-13
Printer Connector 1-9
Pulse Width
Horizontal Sync 4-32

Q

Quick Start 2-3

Quotation Marks
Delimiting Text Strings A-7
File Names A-7
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Rack Mount Kit 1-12
RBOX 7-17
RCTC 7-14
RECT 7-14

Rectangle in the Background
Plane 7-14

Rectangle in the Graphics
Plane 7-14

Reference Rates 4-26
Resolution Test Patch 7-17
RS-232 Port 1-11

Rs-232 Port
Configuration 5-30

RS232 Port 5-30
Baud Rate 5-30

S

Safety Precautions 1-13
Saving a format file 4-52
Self Test 5-30
Self-Test

Setting Level 5-30

Separate Sync
Setting in a format 4-49

Serial Port 1-11
Configuration 5-30

Serration Pulses, adding to
sync 4-50, 4-51

Service Contracts 1-12 -

Shipping your unit 2-3

Single Pixel Dot in the
Background Plane 7-12

X Index

Single Pixel Dot in the Graphics
Plane 7-13

Softkeys 3-12, 5-11
Defining 5-11
Grouping 5-13
Highlighting 5-15
‘Keyboard Equivalents. 3-12
Spreadsheet
Editing 3-17
Format Editor 4-24
STIM) 7-21

Sync Channel
Settings 4-50, C-3
Sync Gating 4-50
Sync Outputs
Customizing C-3
Gating 4-50
Setting Polarity 4-51
Sync Polarity, Setting 4-51
Sync Swing 4-41

T

Test Directory 3-13
Selecting from front
panel 3-14
Selecting from keyboard 3-14

Selecting from manual
parser 3-15
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Test Files 5-11
Defining Softkeys 5-11

Editing outside the
generator 5-17

Editing w/ built-in
editor 5-16
Examples D-3
Grouping Softkeys 5-13
Highlighting Softkeys 5-15
Using Loops 7-40
Using other editors 5-16
Using Variables 7-39
Test Patterns 6-3
Custom 7-3
Custom, Example 7-25, 7-31
Custom, Scaling 7-23
Selecting for a given test 6-5
Test Signal Specifications
Entering from a data
sheet 4-21
Testing your display
Picking test patterns 6-5
Text String in the Graphics
Plane 7-20
- Text Strings
Delimiting A-7
Time
Setting 4-3
Showing on the unit under
test 7-21
TOUT 7-20
TPSS 7-20
Transporting your unit 2-3
Tri-level Sync
Selecting Type 4-50
Troubleshooting
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ECL Outputs 4-19
Editors 5-31
Front Panel CRT A-8, A-41

Isolating Boot-up
problems 3-10

Keyboard Bounce 5-30
Missing

Outputs 3-7, 4-9, 4-13, 4-17

Power-up Problems 5-33

TTL Sync
Connecting on a 903 4-19
TTL Video
Connecting on a 901 4-11
Connecting on a 902 4-15
Connecting on a 903 4-15
Tweaking Numeric
Parameters 3-21
Types Directory

Selecting from front
panel 3-14

Selecting from keyboard 3-14

Selecting from manual
parser 3-15

U

User Inteface mode 3-22
Using this Manual 1-3
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Variables

Using in a Test File 7-39

Ventilation 1-9, 1-13
Vertical Active 4-33
Vertical Blanking 4-33
Vertical Interlace 4-36
Vertical Period 4-34
Vertical Pulse Width 4-36
Vertical Resolution 4-33
Vertical Size 4-34

Vertical Sync
Front Porch 4-35
Pulse Delay 4-35
Pulse Width 4-36

Vertical Total 4-34
VGA connections 4-8
Video Bias 4-40
Video Options 4-38

Video Planes 7-3

Relationship to each
other 7-4

Video Swing 4-40
Voltage Selector, AC
Power 1-9, 3-3

\"2'4

Warranty
Exclusions 3-3
Extending 1-12

Waveforms in the format
editor 4-27
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