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OBJECTIVE OF THIS MANUAL

The objective of this manual is to show you how to program the HP 3562A over the Hewlett-
Packard Interface Bus (HP-1B) using an external controller. This manuat assumes you are
farmiliar with operating the instrument from the front panel (refer to the HP 35624 Operating
Manual for information on front panel features).

HOW THIS MANUAL IS ORGANIZED

This manual has three major parts:

1. Programming Instructions This section (Chapters 1--8) provides the HP-IB
mnemonic commands for all frent panel operations and explains how 1o use the
bus-only features not available from the front pane..

2. Introductory Programming Guide (iPG) This programming note (Appendix A)
shows you how to get staried with HP-IB if you have never programmed an
instrument over the bus.

3. Quick Reference Guide (QRG) This section (Appendix B) lists the front panel

and bus-only commands alphabetically by command name and provides limifs
and syntax.

i you want an introduction to programming the HP 35624 ove. *he HP-IB, first use the IPG.
This explains how to get started and provides several example programs written for HP 8000
Series 200 computers with Basic 3.0. You may alsc want to use Chapter 2 of the programming
instructions; this shows the keys and softkeys in the instrument and their HP-1B commands.

If you want to learn the instrument’s HP-IB capabilities, its response to bus management com-

mands, and its status byle/service request organization, use Chapter 1 of the programmmg
instructions.

If you are familiar with the operation of the HP 3562A and the HP-IB in general, you can start
programming using just the QRG to learn the syntax of individual commands.

If you want 1o use the bus-only commands to transfer data, perform special signal processing,

program the display or utilize the special control commands, use Chapters 3 through 6 of the
programming instructions.






How the Programming Instructions Are Organized

The programming instructions comprise Chapters 1through 8 of this manuat.

Chapter 1 “The HP 3562A and the HP-IB,” describes the instrument’s general HP-IB
.~ capahilities, inciuding bus management commands and service requests (SRQs).
For detailed information on programming SRQs, refer fo Chapter 6.

Chapter 2 ““The Front Panel Group,” shows the key and softkey menu structure with ali the
HP-1B mnemonic commands for emulating front panel operation.

Chapter 3 ““The Data Transfer Group,”” shows how {0 use the bus-only commands that
transfer data traces, instrument states, coordinate transform blocks, and
synthesis and curve fit tables.

Chapter 4 **The Signal Processing Group,”’ shows how to use the bus-only commands
that provide signal processing primitives. -

Chapter 5 ““The Display Control Group,”” shows how 1o create custom displays by directly
pregramming the HP 3562A°s vector display.

Chapter 6 “The Control and Command Group,” primarily shows how to program the
status byte, instrument status register, and activity status register to generate SRQs,

Notes On Using This Manual

in an effort to describe the syntax of the analyzer's commands; sample program lines are
provided throughput this manual, While these were written in HP BASIC 3.0, their objective is
to show you how commands are implemented in general. If you are programming in another
version of BASIC or another language, study the example lines and apply their solutions to
YOur case.

if you would like complete example programs, rather than just sample lines, the IPG in Appen-
dix A offers twelve programs written in BASIC 3.0. In addition, Appendix C provides a number
of programs written in BASIC 2.0 and 3.0 that you may be able o adapt to your needs.
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment
from the factory. Hewlett-Packard further certifies that its calibration measurements are traceable to the United
States National Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibra-
tion facilities of other International Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one
year from date of shipment. During the warranty period, Hewlett-Packard Company will, at its option, either
repair or repiace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer
shail prepay shipping charges to -hp- and -hp- shail pay shipping charges to return the product to Buyer. However,
Buyer shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

HP software and firmware products which are designated by HP for use with a hardware product, when pro-
perly installed on that hardware product, are warranted not to fail to execute their programming instructions
due to defects in materials and workmanship. [f HP receives notice of such defects during their warranty
period, HP shall repair or replace software media and firmware which do not execute their programming instruc-
tions due to such defects. HP does not warrant that the operation of the software, firmware or hardware
shall be uninterrupted or error free. '

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by
Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the
environmental specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE -
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

EXCLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-PACKARD
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL OR CONSEQUENTIAL
DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.

ASSISTANCE
Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard

products.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at
the back of this manual.
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SAFETY SUMMARY

The following general safety precautions must be observed during all phases of operation, service, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety
standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no liability
for the customer’s failure to comply with these requirements. This is a Safety Class 1 instrument,

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground. The instru-
ment is equipped with a three conductor ac power cable. The power cable must either be plugged into an approved
three-contact electrical outlet or used with a three-contact to two-contact adapter with the grounding wire (green) firmly
cornected to an electrical ground {safety ground) at the power outlet. The power jack and mating plug of the power
cable meet international Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE
Do not operate the instrument in the presence of flammable gases or fumes. Operation of any electrical instrument
in such an environment constitutes a definite safety hazard. )

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal adjustments must be
made by qualified maintenance personnel. Do not replace components with power cable connected. Under certain con-
ditions, dangerous voltages may exist even with the power cable removed. To avoid injuries, always disconnect power
and discharge circuits before touching them,

DO NOT SERVICE OR ADJUST ALONE

Do not attempt internal service or adiustment unless another person, capable of rendering first aid and resuscitation,
is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or perform any unauthorized
modification to the instrumient. Return the instrument to a Hewlett-Packard Sales and Service Office for service and
repair to ensure that safety features are maintained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout this manuai. Instructions
cortained in the warnings must be followed.

' WARNING

Dangerous voltages, capable of causing death, are present in this instrument. Use extreme
caufion when handling, testing, and adjusting.




SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.

A

¥

L oe (L)
®

Y
! WARNING

CAUTION

NOTE:

Instruction manual symbol: the product will be marked with this sym-
bol when it is necessary for the user to refer to the instruction manual
in order to protect against damage to the instrument.

Indicates dangerous voltage (terminais fed from the interior by vol-
tage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical shock
in case of a fauit. Used with field wiring terminals to indicate the
terminal which must be connected to ground before operating
equipment.

Low-noise or noiseless, clean ground {earth) terminal. Used for a sig-
nal common, as well as providing protection against electrical shock
in case of a fault. A terminal marked with this symbol must be con-
nected to ground in the manner described in the installation (operat-
ing) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of the
equipment which normally includes all exposed metal structures.

Alternating current {power line).
Direct current (power line).
Alternating or direct current (power line}.

The WARNING sign denotes a hazard. It calls attention to a proce-
dure, practice, condition or the like, which, if not correctly performed
or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an operat-
ing procedure, practice, condition or the like, which, if not correctly
performed or adhered to, could result in damage to or destruction
of part or all of the product.

The NOTE sign denotes important information. It calls attention to
procedure, practice, condition or the like, which is essential to
highiight.




Chapter 1

AND THE HP-IB

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to describe the HP-1B capabilities of the HP 3562A and explain
how it interacts with the MP-1B in general. It assumes you are familiar with the operation of the
HP 3562A and with HP-IB programming. The topics covered in this chapter are:

1. The HP-1B capabiities of the HP 3562A

—tnterface capabilities

—Controller capabifities

—interrupts and instrument status
2. The HP 3562A’s response to bus management commands
3. Overview of the MP 3562A's command set

-Front panel group

—Data transfer group

—Signal processing group

-Display group
—Control and communication group

4. Programming hints
If you are new to HP-IB, use the Introductory Programming Guide in Appendix A o get started.
This shows you how to connect an HP-IB system and provides example programs in BASIC

3.0 for HP 9000 Series 200 computers.

For general information on the HP-1B, contact your HP Sales Representative for coples of the
following documenrts:

Tutorial Description of the Hewlett-Packard Interface Bus
Part Number §852-0156

Condensed Description of the Hewlett-Packard Interface Bus
Part Number 53401-80030

11



Chapter t+—The HP 3562A and the HP-iB
HP-IB CAPABILITIES OF THE HP 3562A

HP-IB CAPABILITIES OF THE HP 3562A

The HP 3562A can be operated via HP-IB in two modes: as system controller or as an
addressable-only device, When it is the systern controfler, the analyzer directs the flow of
commands and data on the bus. When it is addressable-only, it responds to commands and
data from the system controlier. The HP 3562A also has the ability o interrupt the system
controlier and provide information about its internal status. This section staris by listing the
interface capabilities of the analyzer, then describes its controller capabilities. The last part

in this section describes the interrupt and instrument status features.

Interface Capabilities

The HP 3562A has the following interface capabilities, as defined by IEEE Standard 488-1978;

SH1 complete Source handshake

AH1 complete Acceptor handsheke

T6 basic Talker; serial pofl; unaddress if MLLA; no Talk Only
TEQ no Extended Talker capability

L4 basic Listener; unaddress if MTA; no Listen Cnly

SR1 complete Service Request capability

RL1 complete Remote/Local capability

PPO no Paraliel Poll capability

DCH complete Device Clear capability

o7 complete Device Trigger capability

C1 systern Controller capability

c2 send IFC and Take Charge Controller capability

C3 send REN Controller capability

Cci12 send IF messages; receive conirol; pass control capability
£l open-coliector drivers (250 kBytes/s maximum)

Refer to IEEE Standard 4881978 if you need more detailed information.
Controller Capabilities

The HP 3562A’s system controller capability aflows it to directly control digital plotters, access
disc drives, and output HP-IB command strings. When # is the only controller in an HP-I8
systern, the analyzer is usually operated as the system controfier. {The SYSTEM CNTRLR
softkey in the HP-IB FCTN menu is active.)

When operated on the bus with ancther controfler (a desktop computer, for example), the
analyzer generally operates in addressable-only mode. (ADDRES ONLY in the HP-IB FCTN
menu is active.) Wnen the BP 3562A needs to be in control of the bus, it can accept control
from the system coniraller, then automatically pass control back when finished.

Refer to "“Passing Conitrol”’ in Chapter 6 for more information, including use of the Controlier
Address (CTAD) command.

12
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HP-1B CAPABILITHES OF THE HP 3562A

Interrupt and Instrument Status Features

When the HP 3562A is in addressable-only mode, it can generate service requests (SRQs) to
the system controller for two general reasons: it needs control of the bus to perform an opera-
tion or there is a change in its status that the conirgller might want to knew about.

The HP 3562A communicates interrupt and status information primarily with its status byte.
This 8-bit byte is sent in response to a serial polt and is encoded to provide a number of status
indications, One of these indications is that there has been a change in the instrument's status.
Specific information abodt this change is contained in the instrument status register. Finally,
the systemn controller can monitor the analyzer's current activity by reading its activity status
register. Together, these indicators can provide a great deal of information to the system
controlier. Table 1-1 shows all the status indications offered by the HP 3562A,

Table 141 Status Indications in the HP 3562A

instrument  Activity
Status Status Status
Indication Byte Register Register

Requested service
Error generated

Ready for HP-1B commands
User SRQs

End of disc action

End of plot action
Power up

Key pressed

Various plotter & disc requests
instrument status change
Measurement pause
Auto sequence pause
End of measurement
Sweep point ready
Channel 1 over range
Channel 2 over range
Channal 1 halt scale
Channel 2 half scale
Source fault

Reference locked
Marker knob turned
Entry knob turmed
Activity status change
Systern fallure

Filling time record
Fiters setfliing

Curve fit in progress
Missed exiernal sample
Timed preview active
Data accepted

Waiting for trigger
Waiting for arm
Calibration in progress

® % % & # E o+ A % %
P T T T S A

® % % % A & ¥ ¥ £ *

The status byie is read by performing a senal poil of the analyzer, The instrument status register
is read by sending the 1S? command. The activity status register is read by sending the AS?
command. Complete information on using these, including masking, is provided in Chapter 6.

1-3
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BUS MANAGEMENT COMMANDS
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BUS MANAGEMENT COMMANDS

When the bus is in the command mode (the ATN line is trug), bus management commands
can be used to control interface hardware connected to the bus. This section describes the
HP 3562A's response to the primary bus commands. Your controller’s programming or
interfacing manual should contain information on these commands from the controller’s
perspective.

Abort 1/O

This command instructs the HP 3562A to abort input or output. It is an unconditional assump-
tiort of coriral of the bus by the system controller. Al bus activity halts and the HP 3562A
becomes unaddressed. This does not, however, clear the analyzer's HP-1B command buffer or
clear any pending data input or cutput. The HP 3562A does not refinguish bus control when it
receives this command.

BASIC example: ABORT 7

Clear Lockout & Set Local

This command instructs all instruments on the specified port to clear the local-lockout mode
and return to local (front panel) operation. This command differs from the LOCAL command in
that the LOCAL command addresses a specific device and does not clear the lockout mode.

BASIC example: LOCAL 7

Device Clear

Local

The CLEAR command can affect a specific device (addressed clear) or all devices on a
specified port (Lniversal clear). This command causes the HP 3562A to clear its HP-IB com-
mand buffer; reset the SRQ bus management line {if it had been activated by the instrument);
reset all status byte, instrument status and activity status masks; and abort any data input or
output. This command unconditionally interrupts bus activity and gains control of the instru-
ment. It does rot, however, reset any HP 3562A parameters.

BASIC examples: CLEAR 720 (addressed clear)
CLEAR 7 (universal clear)

The LOCAL command returns local (front panel} control to the HP 35824, (When the instru-
ment is under local control, the REMOTE front panel! indicator is off, and the keyboard is
enabled.} The HP-IB command buffer is not cleared by issuing this command. Any load opera-
tion in progress continues but the HP 3562A aborts dump operations in progress. (1 does this
if it receives any command over the bus.)

 BASIC example: LOCAL 720



Chapter 1—The HP 3562A and the HP-IB
BUS MANAGEMENT COMMANDS

Local Lockout

This command disables the LOCAL font panel key of the HP 3562A. It does not change the
remotefiocal status of the insirument; it does prevent the operator from using the LOCAL key
o enable the front panel keyboard when the REMOTE command is in effect. When in remote
contred, LOCAL LOCKOUT secures the system from operator interference. While this com-
mand is in effect and the instrument is in remote control, the only way {6 return to front panel
operation is by issuing the L.LOCAL command on the bus. If an unaddressed (universal) LOCAL
command is used {e.g., LOCAL 7) LOCAL LOCKOUT is disabled and subseqguent remote
commands can be overridden from the front panel. If an addressed LOCAL command is used
{e.g., LOCAL 720}, locat lockout will still be in effect when the device is later refurned to remote
contrel.

BASIC example: LOCAL LOCKOUT 7

Parailel Poli

This command and its accompanying PARALLEL POLL CONFIGURE are ignored by the
HP 3562A. See SERIAL POLL.

Parallel Poll Configure

This command and its accompanying PARALLEL POLL are ignored by the MP 35624,
See SERIAL POLL.

Pass Control

This command shifts control of the bus from cne controller 1o another. The Controller Address
command, CTAD, (default = 21) should be sent prior to passing control. Not all controilers
have the ability to pass control. Consuit the operation manual of your controller to determine its
capahiiities in this respect.

It cortrol is passed to the HP 3562A before it has a need for it, the analyzer immediately
passes the control o the address specified by the Controfler Address command. Refer to
“Passing Control”" in Chapter 6.

BASIC examples: PASS CONTROL 720
SEND 7; UNL UNT TALK 20 CMD 9
Remote

When this command is issued the front panel LED annunciater labeled "REMOTE” iluminates
and the front panet keys are disabled (except the LOCAL key if local lockout is not active:; it
local lockout is active, even the LOCAL key is disabled). This command can be used to
address the HP 3562A 1o listen.

BASIC examples: REMOTE 7 (universal)
REMOTE 720 (addressed)

-5
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6

Serial Poll

Trigger

The SPOLL command instructs the HP 3562A fo send its status byte to the controller. This
action is usually taken in response to a service request (SRQ). Upon receiving the status byte,
the centroller should examine # to determine what type of service the analyzer requires. If your
orogram sends multiple serial polls. pause for at least 5 ms between them.

BASIC example: Status—byte = SPOLL(720)

This command triggers measurements in the HP 3562A in the same manner as its other
trigger modes. TRIGGER must first be enabled in the analyzer by sending the “"HPT"' com-
mand to select HP-1B triggering.

BASIC example: TRIGGER 7 (universal)
TRIGGER 720 (addressed)
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THE HP 3562A°S HP-IB COMMAND SET

The HP 3562A°s command set includes the front panel keys and softkeys (with a few excep-
tions) plus a number of commands avaitable only via HP-1B. The command set is divided into

five groups:
Front panel group keys & softkeys
Data transfer group
Signal processing group bus-onky commands
Display control group
Controlicommunication group
Front Panel Group

As it name implies, this group emulates the keys and softkeys on the analyzer's front panel. A
few are not programmable, however: the LINE key and the editing softkeys in the alpha mode
{SPACE FORWRD, etc.). The alpha edifing softkeys are not nesded on the bus becatise you
simply send the alpha string after entering it on your coniroller's keyboard.

Chapter 2 provides mnemonics for the front panel group. Itis alphabetized by key, with the

softkeys associated with each key listed i order of appearance. Chapter 2 is designed to help
you easily emuiate front pane! operation via HP-1B.

Data Transfer Group

This group allows you to transfer data traces and instrument states in and out of the instrument.
Both traces and states can be transferred in ASCII, ASN binary, and a fast binary mode used
internally by the analyzer.

Chapter 3 explains how 1o use these commands, including interpreting data headers and
converting data fraces.

Signal Processing Group

This group provides access 10 the analyzer’s signat processing primitives. it alows you to set
up data blocks in memory, operate on these blocks (using FFT, averaging, etc.). then transfer
the blocks back to the controller or display them on the analyzer,

Chapter 4 explains how to set up blocks, gst data into them, use the signal processing primi-
tives, then get the processed data back out.

-7
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PROGRAMMING HINTS

Display Control Group

This group provides control of the HP 3562A’s vector display. The display can be controlled at
three levels: using individual HP-GL (Hewlett-Packard Graphics Language) commands, load-
ing an entire dispiay from a controller, or defining the display as the pictter and using HP
BASIC 3.0 graphics commands.

Chapter 5 shows how to program the dispiay using these three approaches.

Command/Communication Group

This fina group provides control and communications functions, including service requests,
instrument and activity status, reading marker values, and communicating with the front panel,

Chapter 6 explains how to use these commandes. It also describes the status byte, instrument
status, and activity status parameters,

PROGRAMMING HINTS

1-8

. See the beginning of Chapter 2 for emulating front panel commands.

. Pause the controller for several seconds affer sending resets or special presets if you want to

send marker or math commands,

. When programming anything on the display—especially markers—make sure that there is a

valic data display first.

. The HP 3562A can buffer up to 3 lines of 80 characters each.

. If you request information from the analyzer (query, data transfar, ic.), allow for the informa-

tion to be input to the controlier immediately.

FAUTO CAL is ON, you will encounter long defays when the cal routine is run. This could

affect your program if it containg time outs. To avoid this, it is suggested that you send the
following sequence of commands;

AUTOO

RST
SNGL

This deactivates auto cal, then runs a single cal routine,

. When activating external sampling {ESMP1), pause the program brigfly to allow the

HP 3562A to measure the external sampie ciock.



Chapter 2

FRONT PANEL
COMMANDS

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to show you the HP-IB commands for the HP 3562A's keys and
softkeys. in addition, this chapter explains special considerations for some of the front panet
commands. For syntax, entry ranges and suffixes, refer to the Quick Reference Guide in
Appendix B. The rest of the cormmands—the *'bus-only"’ commands—are covered in Chap-
ters 3 through 6.

GETTING STARTED

A major difference between operating the instrument from the front panel and programming it
over the HP-1B is that you do not always have to follow the softkey menu structure with the
HP-1B. For example, to select the FFT math function from the front panel, you press MATH
followed by NEXT, followed by NEXT, followed by FFFT. Over the bus, however, you simply send
the FFT command. In a few cases, a particular menu must be displayed before a command
can be used. Anexample is CLEAR TABLE in synthesis. You need to first disptay the POLE
ZERQ, POLE RESIDU or POLYNOMIAL menu before telling the instrument to clear the table.
These special cases are identified and explained in this chapter.

Ancther consideration when programming over the HP-1B: Several pairs of softkeys have the
same name but different mnemonics. For exampie, t select the frequency response measure-
ment and the frequency respense display from the front panel, you press FREQ RESP inthe
SELECT MEAS menu and FREQ RESP in the MEAS DISP menu. Over the bus, however,
you send FRSP and FRQR. The organization of this chapter by key avoids this problem
entirely, and such cases in the QRG listing are explained as well.

Softkeys which toggle between two states (e.g, TIM AV ON OFF, AVG AU FIX) can be toggled
using the basic mnemoenic. Howsver, to guarantee the resutant state, these commands allow
you to send O or 1 after the mnemonic to explicitly choose one state or the cther. Sending
“TIAVT explicitty activates time averaging, while “TIAY" merely toggles the existing state. The
results of sending 0 and 1 for each toggle softkey are explained in the Quick Reference Guide.

This chapter is organized alphabetically by the keys on the front panel. Under each key, the
softkeys it accesses are displayed in order of appearance. The HP-IB mnemonic is shown
beside every key and softkey. This organization lets you leverage your knowtedge of front
panel aperation into writing controller programs. i you know the particular functions you want
o program, use the Quick Reference Guide (GRG) in Appendix B, which lists all keys and
softkeys in alphabetical order. The QRG also explains the syntax for all commands.

There are two more ways of learning HP-IB mnemonics for individual commands: the HELP
displays and the command echo. The mnemonic is shown at the top of all HELP displays, and
the letters that make up the mnemonic are underlined in the command echo field onthe
display.
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THE ALPHA MENU to AUTO MATH
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Parameter Quieries

You canlearn the current value of any variable parameter in the analyzer by serdling the
appropriate command followed by a question mark. For example, to learn the currant fre-
quency span, you could send the following BASIC statements;

OUTPUT 720; “FRS?”
ENTER 720; Freg-—span

where 720 isthe analyzer's address
FRS is the mnemonic for the FREQ SPAN softkey
Freg—span is the variable the value is entered into

The Alpha Menu

The softkeys in the alpha menu (SPACE FORWRD, SPACE BACKWD, INSERT ON OFF,
DELETE CHAR, CLEAR LINE, AT POINTR, OVER WRITE, and CANCEL ALPHA) are not
programmabile over the HP-IB. When you need to send alpha characters, simply include them
with the commands. The Quick Reference Guide (Appendix B) shows the syntax for every
command requiring alpha entries,

A ()

A&B (B)

ARM (ARM)

AUTO MATH (AMTH)
EDIT MATH (EDMA)
VIEW MATH (VWMA)
START MATH (STMA)
LABEL MATH (LBLM)'
EDIT LINE# (LINEY!
DELETE LINE (DLTLY
CHANGE LINE (CHGLY2
ADD LINE (ADDL)'2
CLEAR MATH (CLMAY!
ENDEDIT (ENED)'

"The EDIT MATH menu must be displayed before these commands can be used.

2When ADDL or CHGL is sent, the analyzer stays in the add line or change fine mode,
respectively. Al subseguent commands untit ENED {(END EDIT) are added or changec.



Chapter 2—The Front Panel Commands
AUTO SEQ

AUTO SEQ (ASEQY
START ASEQ1 (ASQ1Y
START ASEQ2 (ASQe)
START ASEQ3 (ASQap
START ASEQ4 (ASQ4)2
START ASEQ5 (ASQs)?
PAUSE ASEQ (PSAS)
CONT ASEQ (CNAS)
SELECT ASEQ# (SASQ)
EDIT (EDIT)
VIEW (VIEW)
LABEL ASEQ (LBLA)!
EDIT LINE# (LINE)!
DELETE LINE (DLTL)!
CHANGE LINE (CHGLy2
ADD LINE (ADDL2
CLEAR ASEQ (CLAS)
ASEQ FCTN (ASFNY!
END EDIT (ENED)!
LOOP TO (LPTO)
GO TO (GOTO)
ASEQ MESSGE (ASMS)
TIMED PAUSE (TIPS)
TIMED START (TIST)
DSPLAY ON OFF (DSPL)
RETURN (RTN)

"The EDIT menu must be displayed before these commands can be used,

2When ADDL or CHGL is sent, the analyzer stays in the add line or change line mode,
respectively. All subsequent commands until ENED (END EDIT) are added or changed.

3The mneumonics for these are always ASQ1-5, even when the labels are replaced by
user-deifined labels,

2.3
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AVG to COORD
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AYG

(linear res mode)

NUMBER AVGS (NAVG)
AVG OFF (AVOF)
STABLE (MEAN) (STBL)
EXPON EXP)
PEAK HOLD {PHLD)
CONT PEAK {CNPK)
TiM AV ON OFF (TIAY)
NEXT {NX)
OVRLP% {OVLP)
OV REJ ON OFF {OVRJ)
FST AVG ON OFF {FSAY)
PRVIEW OFF {PROR)
MANUAL PRVIEW {MAPRY
TIMED PRVIEW {TIPRY’
RETURN {RIN)
{swept sine mode)
NUMBER AVGS (NAVG)
AUTO INTGRT {AUINY
FIXED INTGRT {FXiN)
INTGRT TIME {INTM})

{log res mode)

NUMBER AVGS (NAVG)
AVG OFF {AVOF)
STABLE (MEAN) (3T8L)
EXPON {EXP)
PEAK HOLD {PHLD)
CONT PEAK {CNPK)
NEXT {NX)
OVRLP% VLR
OV REJ ON OFF {OVRJ)
FST AVG ON OFF {FSAV}
RETURN {(RTN)
{time capture mode)
NUMBER AVGS {(NAVG)
AVG OFF {AVOR)
STABLE (MEAN) {ST8L)
EXPON {EXP)
PEAK HOLD {PHLD)
CONT PEAK {CNPK)
TIM AV ON OFF {TIAV)
OVRLP% {OVLP)

WUse ACPT for YES and REJT for NO when previewing over the bus,

B

CAL

COORD

B

(CAL)
AUTO ON OFF (AUTO)
SINGLE CAL (SNGC)

(CORD)
MAG (dB) (MGDB)
MAG (dBm) (MDBM)
MAG (LOG) (MGLG)
MAG (LIN) (MAG)
PHASE (PHSE)
REAL (REAL)
IMAG (IMAG)
NEXT (NEXT)



NYQUST
NICHOL
LOG X
LINX
RETURN

CURVEFIT

CREATEFIT
STOP FIT
NUMBER POLES
NUMBER ZEROS
LAST MEAS

A& BTRACES
EDIT TABLE
FITFCTN

EDIT POLES
EDIT ZEROS
FIXLINE#
UNFIX LINE#
ABD LINE
DELETE LINE#
TABLE FCTN
RETURN

TIME DELAY
SCALE FREQ
CLEAR TABLE
RETURN

USER WEIGHT
AUTO WEIGHT
USER ORDER
AUTO ORDER
T — SYNTH
SYNTH — FIT
EDIT WEIGHT
RETURN

VIEW WEIGHT
WEIGHT REGION
WEIGHT VALUE
STORE WEIGHT
RETURN

(USWT)
(AUWT)
(USOR)
(AUOR)
(FTSN)
(SNFT)
(EDWT)
(RTN)

(VWWT)
(WTRG;)
{WTVL)

{STWT)

(RTN)

Chapter 2-—The Front Panel Commands
CURVE FIT
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DisC

2-6

DisC

SAVE FILE
RECALLFILE
DELETEFILE
VIEW CATLOG
NEXT PAGE
PREV PAGE
CATLOG POINTR
DISCFCTN

SERVCE FCTNS
DISC COPY
FORMAT

PACK DISC
THRUPT SiZE
CREATE THRUPT
ABORT HP-IB
RETURN

FORMAT OPTION
INIT DISC

INIT CATLOG
RETURN

DESTN ADDRES
DESTN UNIT
COPYFILES
OVERWR AU MAN
RESUME OVERWR
RESUME COPY
IMAGE BACKUP
RETURN

RESTOR CATLOG
RO ERT TEST
OUTPUT LOG
NEXT PAGE
CLEARLOGS
DISC STATUS
SPARE BLOCK
RETURN

FAULT LOG
ERTLOG
RUNTM LOG
RETURN

{(FOOP)
(INDI)
(INCT)
(RTN)

(DEAD)
(DEUN}
(COFY)
(OVAU)
(RSOV)
(RSCO)
(IMBK)
(RTN)

(RSCT)
(RERT)
(OULG)
(NXPG)
(CLLG)
(IST)
(SPBL)
BTN)

FTLG)
(ERLG)
(RULG)
(RTN)



ENGR UNITS

EU VAL CHANT
VOLTS CHAN1
EU LB CHAN1
U VAL CHANZ
VOLTS CHANZ2
EU LBL CHANZ2

FREG

(ENGR)

(EUVT)
(VLTH)

(EULY)
(EUV2)
(VLT2)
(EUL2)

(FREQ)

{linear res & time capture modes)

FREQ SPAN
START FREQ
CENTERFREQ
ZERO START
MAX SPAN
TIME LENGTH
£ SMPL ON OFF
SAMPLE FREQ

(swept sine mode)

FREQ SPAN
CENTER FREQ
START FREQ
STOP FREQ
RESLTN
RESLTN AU FIX
SWEEP RATE

1Same as SWEEP RATE in SOURCE menu.

FRONT BACK
HP-IB FCTN

SYSTEM CNTRLR
ADDRES ONLY
SELECT ADDRES
USER SRQ
QUTPUT STRING
ABORT HP-IB

(FRS)
(SF)
(CF)
(ZST)
(MAXS)
(TLN)
(ESMP)
(SMPF)

(FRS)
(CF)
{SF)
(SPF)
(RES)
(RSAU)

(SWRTY!

(FRBK)
(IBFN)

(SYSC)
(ADRS)
(SADR)
(USRQ)
(OUTy

(ABIB)2

FREQ SPAN
START FREQ

Chapter 2--The Front Panel Commands
ENGR UNITS to HP-1B FCTN

{log res mode)

(FRS)
(SF)

1This is programmable over the bus only when entering output strings into an auto

sequence. OUTPUT STRING cannot be executed immediately because the HP 3562A
must be the system controller to use this funciion.

2 Same as ABORT HP-IB in the USER LIMITS menu.
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INPUT COUPLE to MATH

USER SR
USER SRQ2
USER 5RQ3
USER SRQ4
USER SRQ5
USER SRQ8
USER SRQ7
USER SRQ8

HP-1B ADDRES
PLOT ADDRES
DISC ADDRES
DISC UNIT
RETURN

INPUT COUPLE

LOCAL

MATH

CHAN1AC DC
CHAN2 AC DC
FLLOAT CHAN
GROUND CHAN1
FLOAT CHANZ
GROUND CHANZ2

ADD

SUB

MPY

DIV

SQUARE ROCT
RECIP
NEGATE
NEXT

DIFF

jw

INTGRT
INTGRT NIT=0
jw

TH—T

NEXT
RETURN

REAL PART
COMPLX CONJ
LN OF DATA
LN OF DATA
FFT

FFT

RETURN

(SRQ1)
(SRQ2)
(SRQ3)
(SRQ4)
(SRQS)
(SROS)
(SRQ7)
(SRQ8)

(IBAD)
(PLAD)
(DIAD)
(DIUN)
(RTN)

(ICPL)

(C1AC)
(C2AC)
(FLT1)
(GND2)
(FLT2)
(GND2)

(LCL)

(MATH)



MEAS DISP (MDSP)

{linear res mode
freq resp measurement)

FREQ RESP {FRQR)
COHER {COHRY}
POWER SPECH {PSP1)
POWER SPEC2 {PSP2)
CROSS SPEC {CSPC)
IMPLS RESP (IRSP)
AUTO MATH (AUMT)
FILTRD INPUT {FILT)
(inear res mode

CrOSS COfr measurement)
CROSS CORR {CRCR)
AUTO CORR1 (AUCTH
AUTO CORR2 (AUC2)
AUTO MATH (AUMT)
FILTRD INPUT (FiLT)

{linear res mode
histogram measurement)

HISTY (HIST)
HIST2 (HIS2)
PDF (PDF)
PDF2 (PDF2)
CDF1 (CDF1)
CDF2 (CDF2)
AUTO MATH (AUMT)
FILTRD INPUT (FILT)

Chapter 2—The Front Panel Commands
MEAS DISP

{inear res mode
power spec measurement)

POWER SPECH (PSPY)
POWER SPEC2 (PSP2)
AUTO MATH (AUMT)
FILTRD INPUT FILT)

{linear res mode

auto corr measurement)
AUTO CORRHY (AUCT
AUTO CORR2 (AUC2)
AUTO MATH (AUMT)
FILTRD INPUT (FILT)

{all inear res mode)

TIME REC 1 (TMR1)
TIME REC 2 (TMR?2)
LINEAR SPECH (LSPY)

LINEAR SPEC2 (LSP2)
ORBITS TivsT2 (ORBT)
DEMOD POLAR (POLR)
INST (INST)

INST WNDOWD (WND)
AVRG (AVRG)
RETURN (RTN)
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MEAS DiSP

210

{log res mede
freq resp measurement

FREQ RESP {FRQR)
COHER {COHR)
POWER SPECH {PSP1}
POWER SPEC2 {PSP2)
CROSS SPEC (CSPC)
AUTO MATH {AUMT)

{swept sine mode)
FREG RESP (FRQRY)
COHER (COHR)
POWER SPECH (PSPY)
POWER SPEC2 (PSP2)
CROSS SPEC (CSPC)
AUTO MATH (AUMT)

(tme capture mode

pOWer spec measurement)

POWER SPECH (PSP
POWER SPEC2 (PSP2)
FILTRD INPUT (FILT)

(time captiure mode

adto corr measurement)

AUTO CORR1 (AUCYH)
AUTO CORR2 (AUCZ)
FILTRD INPUT - (FILT)

(fog res mode
{DOWST SPEC measurement)

POWER SPEC1 (PSP

POWER SPEC2 (PSP2)

AUTO MATH (AUMT)
{time capture mode

{histogram measurement)

HISTY (HiSY)
HIST2 (HIS2)
PDF (PDFY)
POF2 (PDF2)
CDF1 (CDF1)
CDF2 (CDF2)
FILTRD INPUT (FILT)
{all time capture)

TIME RECT (TMR1)
TIME REC2 (TMR2)
LINEAR SPECH (L3P
LINEAR SPEC2 (LSP2)
INST (INST)
AVRG (AVRG)
RETURN (RTN)
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MEAS MODE

MEAS MODE (MSDS)
LINEAR RES (LNRS)
LOG RES (LGRS)
SWEPT SINE (SSIN)
TIME CAPTUR (CPTR)
CAPTUR SELECT (CPSE)
THRUPT ON OFF (THRU)
THRUPT SELECT (THSE)
DEMOD ON OFF (DMOD)
DEMOD SELECT (DMSE)
LINEAR SWEEP (LNSW)
LOG SWEEP (LGSW)
A GAIN ON OFF (AGON)
A GAIN SELECT (AGSE)
REF CHAN (RFCY)
REF CHAN2 (RFC2)
REF LEVEL (RFLY)
SOURGCE LIMIT (SRLM)
RETURN (RTN)
START CAPTUR (STCP)
ABORT CAPTUR (ABCP)
CAPTUR POINTR (CPNT)
POINTR INCRMT (PTIN)
CAPTUR LENGTH (CLEN)
CAPTUR HEADER (CHED)
RETURN (RTN)
START THRUPT (STHR)
ABORT THRUPT (ABTH)
ACTIVE FILE (ACFL)
THRUPT LENGTH (THLN)
THRUPT HEADER (THED)
RETURN (RTN)
DEMOD CHAN (DM1)
DEMOD CHAN2 (DM2)
DEMOD BOTH (DMB}
PRVIEW ON OFF (PRON))
PM/FM CRRIER (PFCR)
DELETE FREQ (DLFR)
DELETE ON OFF (DLON)

RETURN (RTN)
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PAUSE CONT to PLOT

AM CHAN1 (AM1)
FM CHANT (FM1)
PM CHAN1 (PM1)
AM CHANZ (AM2)
FM CHANZ (FM2)
PM CHAN2Z (PM2)
RETURN (RTN)
AUTC CRRIER (ACRR)
USER CRRIER (UCRR)
EDIT LINE# (EDLN)"
DELETE REGION (DLRGY!
CHANGE REGION (CHRG)!
ADD REGION (ADRG)'
CLEAR TABLE (CLRT)'
RETURN (RTN)

The DELETE FREQ menu must be displayed before this command can be used.
PAUSE CONT (PSCNY!

PSCN switches back and forth between pause and continue, PAUS explicitly pauses, and
CONT explicily continues, regardless of the key’s previous state. To be certain of the resulting
state, use PAUS or CONT over the bus.

PLOT (PLOT)
START PLOT (STPL)
SELECT DATA (SDAT)
SELECT PENS (SPEN)
SPEEDFS (SPED)
LINE TYPES (LNTP)
PAGING CONTRL (PCTL)
PLOT LIMITS (PLIM)
PLOT PRESET (PLPR)
DATA ONLY (DATA)
DATA & ANNOT (DAAN)
DFAULT GRIDS (DFGR)
SOLID GRIDS (SLGR)
TICK MARKS (TKMK)
RETURN (RTN)
GRID PEN (GRDP)
TRACE A PEN (TRAP)
TRACE B PEN (TRBP)
ANNOT A PEN (ANAP)
ANNOT B PEN (ANBP)
MARKER PEN (MKRP)
RETURN (RTN)
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PRESET

RANGE

SOLID LINES
DASHED LINES
DOTS

SOLIDA DASH B
USER LINES
LINE A TYPE#
LINE B TYPE#
RETURN

PAGE FORWRD
PAGE BACKWD
NO PAGING
CUT PG ON OFF
RETURN

PLOT AREA
GRID AREA
DFAULT LIMITS
USER LIMITS
ROT 80 ON OFF

SETP1LWRLF
SETP2UPRRT
READ PEN—P1
READ PEN—-P2
ABORT HP-IB
RETURN

1Same as ABORT HP-IB in the HP-IB FCTN menus.

F RESP LINRES
F RESP LOGRES
F RESP SWEPT
P SPEC LINRES
TIME CAPTUR
TIME THRUPT
RESET

CHAN 1RANGE
AUTO1BNG UP
AUTO 1 UP&E&DWN
CHAN 2 RANGE
AUTO 2 RNG UP
AUTO 2 UP&DWN

(SLDL)
(DSHL)
(DOTS)
(SLDA)
(ULIN)
(LINA)
(LINB)
(RTN)

(PGFW)
(PGBK)
(NOPG)
(CTPG)
(RTN)

(PLAR)
(GRAR)
(DLIM)

(UL

(ROT)

(ABIB)'
(BTN)

{PRST)

(FRLN)
(FRLG)
(FRSW)
(PSLN)
(TMCP)
(THTH)

(RST)
(RNG)

Chapter 2—The Front Panel Commands

PRESET to RANGE
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SAVE RECALL to SELECT TRIG

214

SAVE RECALL

SCALE

RECALL PWR DN
RECALL STATE#

SAVE STATE#
RECALL DATA#
SAVE DATA#

XFIXD SCALE
X MRKR SCALE
X AUTO SCALE
Y FIXD SCALE
Y MRKR SCALE
Y AUTO SCALE
Y DFLT SCALE

'Same as corresponding softkey in the X menu.
25ame as corresponding softkey inthe Y menu,

SELECT MEAS

(linear res mode)

FREQ RESP
POWER SPEC
AUTO CORR
CRGSS5 CORR
HIST

CH1&2 ACTIVE
CH1ACTIVE
CH2 ACTIVE

{swept sine mode}

FREQRESP

SELECT TRIG

TRIG LEVEL
ARM AU MAN
FREE RUN
CHEANTINPUT
CHAN 2 INPUT
SOURCE TRIG
EXT

SLOPE + ~

(SAVR)

(RCLP)
(RCLS)
(SAVS)

(RCLD)
(SAVD)

(SCAL)

{(XSCL)
XMKR)
(XASCY'
(YSCL)
(YMKR)?
(YASC)?2
(YDSC)?

(SMES)

(FRSP)
(PSPC}
(AUCR)
(CCOR)
(HIST)
(CH12)
(CH1)
(CH2)

(FRSP)

(log res mode)
FREG RESP (FRSP)
POWER SPEC (PSPC)
CH182 ACTIVE (CH12)
CH1ACTIVE (CHT)
CH 2 ACTVE (CH2)

{time capture mode)

POWER SPEC
AUTO CORR
HIST
CH1ACTIVE
CH 2 ACTIVE

(PSPC)
(AUCR)
(HIST)
(CHY)
(CH2)



SINGLE (SNGL)
SOURCE (SRCE)

(linear res & time capture modes)

SOURCE LEVEL (SRLV)
DC OFFSET (DCOF)
SOURCE OFF (SROF)
RANDOM NOISE (RND)
BURST RANDOM (BRND)
PRIODC CHIRP (PCRP)
BURST CHIRP (BCPR)
FIXED SINE (FSIN)

{fog res mode)

SOURCE LEVEL (SRLV)
DC OFFSET (DCOF)
SOURCE OFF (SROF)
RANDOM NOISE (RND)
FIXED SINE (FSIN)

‘Same as SWEEP RATE in the FREQ menu,

SPCL FCTN (SPEN)
SELFTEST (TST)
SERVIC TEST (SVTS)
TIME H,M,S (TIME)
DATE M,D,Y (DATE)
BEEPER ON OFF (BEEP)
SOURCE PROTCT (SRPT)
PwiSRQ ON OFF (PSRQ)
PROTCT ON OFF (PTON)
RAMP TIME (RAMP)
RETURN (RTN)

Chapter 2--The Front Panel Commands

SINGLE to SPCL FCTHN
(swept sina mode)

SCURCE LEVEL {SRLV)

DC CFFSET {DCOF)
SOURCE ON OFF (SRON)
SWEEP UP {SWUP)
SWEEP DOWN {SWDN)

SWEEP HOLD {SWHD)
MANUAL SWEEP {MNSW)
SWEEP RATE (SWRTY!
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SPCL MARKER to STATE TRACE

SPCL MARKER (SPMK)
X FCTN OFF (XFOF)
HMNC ON (HMNC)
SBAND ON (SBND)
SLOPE (SLP)
FREQ & DAMP (FRDA)
POWER (PWR)
MRKR—PEAK (MKPK)
AVG VALUE (AVGY)
CRRIER FREQ (CRFR)
SBAND INCRMT (SBIN)
MOD INDEX (MIND)
SBAND POWER (SPWR)
CALC OFF (CLOF)
RETURN (RTN)
FNDMTL FREG (FNFR)
HMNC POWER (HPWR)
THD (THD)
CALC OFF (CAOF)
RETURN (RTN)

START (STRT)

STATE TRACE (STTRY

'STTR switches back and forth between state and trace. STAT explicitly displays the state,
and TRAC explicitly displays the trace(s}. To be certain of the resulting condition, use STAT
and TRAC over the bus.
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SYNTH

POLE ZERO
POLE RESIDU
POLY NOMIAL
CONVRT TABLE
CREATE CONST
CREATE TRACE

TO—-POL ZERO
TO-»POL RESIDU
TO —POLY

EDIT POLE#
EDIT ZERO#
EDIT RESDU#
EDIT NUMER#
EDIT DENOM#
DELETE VALUE
CHANGE VALUE
ADD VALUE
SYNTHFCTN
CLEARTABLE
RETURN

GAIN FACTOR
TIME DELAY
SCALE FREQ
RETURN

Chapter 2—The Front Panel Commands

(SNTH)

(PZRO)
(PRSD)
(POLY)
(CVTB)
(CCON)
(CTRC)

(TOPZ)
(TOPR)

(TOPY}

(EDPL)2
(EDZRY
(EDRS)?
(EDNM)?
(EDDN)3
(OLTV)
(CHGV)
(ADDV)
(SNFN)
(CLTB)
(RTN

'POLE ZERO menu must be displayed before these commands can be used.

2POLE RESIDU menu must be displayed before these commands can be used.
3POLY NOMIAL menu must be dispiayed before these commands can be used.

TRIG DELAY

CHANT1 DELAY
CHANZ DELAY

(TRGD)

(C1DL)
(C2DL)

SYNTH to TRIG DELAY
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UNITS to UPPER LOWER

UNITS (UNIT)
L SPEC UNITS {LSUN)
P SPEC UNITS {PSUN)
SWEPT UNITS (SWUN)
Hz (Sec) (HZS)
RPM (Sec) (RPMS)
Orders (Revs) {ORDR)
Orders CAL {ORCL)
TRAGE TITLE (TITL)
VOLTS PEAK (VTPKY!
VOLTS RMS (VTRMY!
VOLTS (VLTS
VOLTS2 (VT2
RETURN (RTN)
VOLTS PEAK (VTPKY!
VOLTS RMS (VIRM)!
VOLTS (VLTS
VOLTS2 (VT2)!
Vi Hz (+/ PSD) (VHZy
Ve/Hz (PSD) (V2HZ)
V2g/Hz (ESD) (V2SH)
RETURN (RTN)
VOLTS PEAK (VTPK)!
VCLTS RMS (VTRMY'
RETURN (RTN)

'Appropriate menu (L. SPEC UNITS, P SPEC UNITS or SWEPT UNITS) must be displayed
before these commands can be used. It is recommended that you always send the first level
menu command before the second level command. For example, PSUN:VTPK for VOLTS
PEAK inthe P SPEC UNITS meny,

UPPER LOWER (UPLO)
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VIEW INPUT {VWIN)
{linear res, lag res
& swept sine modes)
INPUT TIME 1 {ITM1)
INPUT TIME 2 (ITM2)
INPUT GPEC {ISP1)
INPUTSPEC 2 {ISP2)
VIEW OFF (VWORF)
{ime capture mode)

INPUT TIME 1 (ITA)
NPUT TIME 2 {ITM2)
INPUT SPECH {I5P)
INPUT SPEC 2 (ISP2)
TIME RECORD (TMRC)
LINEAR SPEC (LSPC)
TIME BUFFER (TMBF)
VIEW OFF (VWOR)

WINDOW (WNDQ)
HANN {HANN)
FLAT TOP {FLAT)
UNIFRM (NONE) (UNIF)
FORCE £XPON (FOXP)
USER SAVD1 (UsSD1)
FORCE CHAN1 {FRCT
EXPON CHAN1 (XPNT
FORCE CHANZ {(FRCZ)
EXPON CHANZ (XPN2)

(X)

XVALUE (XVAL)
X MRKR SCALE XMKRY
X AUTO SCALE (XASCY!
SCROLL ON OFF {SCRL)
HOLD X CENTER {HXCT)
HOLD X RIGHT (HXRT)
HOLD X LEFT (HXLF)
HOLD X OFF (HXOF)

{time throughput active)
INPUT TIME 1 (ITMH)
INPUT TIME 2 (ITvi2)
INPUT SPEC 1 (ISP1)
INPUT SPEC 2 (iSP2)
THRUPT TIME 1 (THT?)
THRUPT TIME 2 (THT2)
NEXT RECORD (NXRC)
VIEW OFF (VWOF)

Same as corresponding softkey in the SCALE menu.

VIEW INPUT to X
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X OFF to Y OFF

X OFF (XOFF)

Y )
Y VALUE {YVAL)
Y MRKR SCALE (YMKR)!
Y AUTO SCALE {YASC)!
Y DFAULT SCALE (YDSCY
HOLD Y CENTER (HYCT)
HOLD Y UPPER (HYUP)
HOLD Y LOWER (HYLW)
HOLD Y OFF (HYOF)
1Same as corresponding softkey inthe SCALE menu.

Y OFF (YOFF)
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Chapter 3

” THE DATA
TRANSFER GROUP

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to show you how to perform data block transfers between a
cortroller and the HP 3562A. The following topics are addressed:

1. Data formats offered by the HP 3562A
2. Loading/dumping data traces

3. Loading/dumping instrument states

4. Dumping the cocrdinate transform block
5. Loading/dumping the synthesis table

6. Accessing capture and throughput files on disc

This chapter deals only with these data bleck transfers. For dispiay buffer transfers, see Chap-

ter 5. For signal processing primitive block transfers, see Chapter 4. Note: ANSI and ASCII
transfers cannot be performed while the HP 3562A is in auto sequence edit.

3-1



Chapter 3—The Data Transfer Group
THREE DATA FORMATS

THREE DATA FORMATS

The HP 3562A offers three data formats for transferring data via HP-IB: ASCI:, ANSI floating
point binary, ard a non-standard binary used internally by the instrument. All three formats are
provided tc better address the needs of specific instrument/controlier operations.

Every data transfer requires a format specifier, a length word, a header, and data. In some
cases there is no header, and in others there is no data. But in general, these four items are
required. The format specifier and length word depend on the data format; these are dis-
cussed separately in the following descriptions of data formats. The header and data depend
onthetype of data (e.g., data trace) being transferred; these are discussad throughput this
chapter with each type of fransfer,

NOTE

This section compares relative speeds of the three data
transfer formats. This is done for comparison purposes only.
No guarantees of actual fransfer rates are expressed or
implied. Transfer rates are highly dependent on system con-
figuration, instrument state, controlfler, language, and
programming.

Each data format offers unique advantages; the choice depends on speed requirements,

data being transferred, and ability t¢ handle each format, The ASCIi format is the slowest of the
three, but it is a commonly used standard format. The ANSI floating point format is relatively fast
and is a standard format compatibie with many controllers. internal binary is the fastest data
transfer format offered by the HP 3562A,

ASCIH Data Format

The ASCII {American national Standard Cede for information Interchange) format is a common
data communication code which uses 8-bit bytes to represent single characters. The transfer
rate for this format is the slowest of the three because ASClE requires many more bytes per
number, as compared to ANSI and internal binary. Also, the HP 3562As internal processor
must take the time to convert data between the binary format it uses to the ASCIl data format
before dumping and after loading.

The format spe<ifier for ASCHl data is #1, and the length word following this shows the number
of variables to be transferred. Refer to "HP 3562A internal Binary Format” for an explanation of
the conversion of header information to ASCIL.
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THREE DATA FORMATS

ANSI Floating Point Format

The ANSI binary data format is the 64-bit floating point binary data format specified by IEEE
draft standard P754 and used by HP Series 200 and cther computer/controliers, This format is
faster than the ASCll format because fewer bytes are required to specify a number to a given
nurnber of decimal places. ltis a standard format used by many controliers and, thereiore,
saves controller time if the data block is to be processed outside the instrument. Table 3-1
shows the bit arrangement of ANSI floating point.

Table 3-1 ANSI Floating Point Format

Bit15 BitO
Word 0: SEEEEEEEEEEEMMMM
Word 1: MMMMMMMMMMMMMMM M
Word 2: MMMMMMMMMMMMMMMM
Word 3: MMMMMMMMMMMMMMMM

where 5 is sign bit
E is blased exponent {+1023)
M is mantissa

The format specifier for ANS! data is #A, and the length word following this shows the number
of bytes to be transferred. Refer to *"HP 3562A Internal Binary Format”’ for an explanation of
the conversion of header information to ASCI

HP 3562A Internal Binary Format

The internal binary format consists of several data types combined in each transfer to maximize
transfer rates. This format is faster than ASCIE or ANSI because no conversion is required in the
analyzer and fewer bytes are transferred. The foliowing data types are used with internal
binary: '

&4-oit floating point (“long real’™)

32-bit floating poirt ('real”)

32-bitinteger (‘long integer™)

16-bit integer (“integer™

String
Data transfers are always in 32-bit floating point when using internal binary format. Header
information, including instrument state, is & combination of all five types. The explanations of

each transfer kater In this chapter list the data type for each variabie. The following paragraphs
describe these five internal binary data types.
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64-bit Floating Point Data Type (“‘Long Real™)

FEEFRFFF FEFFFFRF FRFFFFFE FFFFFFFE FRFFFFFF EEEEEEEE

where: F is an intermediate fractional bit of the mantissa in two's-complement form
with a binary point between the most significant (sign) bit and the next bit and the
mantissa is normatized.

E  isthe expenent part in two’s-complement integer format.

This format does not allow the first two bits to be identical (i.e., both 0 or both 1) unless the
number represented is zero. A non zero mantissa atways describes a fraction F where 0.5 < F
<lor-05=>F2> ~1

The 64-bit fleating point data type is used Infrequently in headers. For ASCIl and ANSI trans-
fers, each internal 64-bit value is converted to one 64-bit ANS| value,

32-bit Floating Point Data Type {‘‘Reat’”)

FRFFFRRF FRFEFFRFF FRFFFFFF EEEEEEEE

Refer 1o the 64-bit description for explanations of E and F. The 32-bit fioating point data type is
used for both data and header transfers. For ASCH and ANS! transfers, each internal 32-hit
vaiue is converied to one 64-bit value in ANSI format.

32-Bit integer Data Type (‘“‘Long Integer”’)

This data type consists of 32-bit integers in two’s complement format. This type is used infre-
quently in headers. For ASCI and ANS! transfers, each 32-bitinfernal integer is converted to
two 16-bit integers (high word, low word), each of which is then converted to 84-bit ANSI
floating point format.

16-Bit integer Data Type {*‘Integer”’)

This data type consists of 16-bit integers in two's complement format. This type is used exten-
sively in headers for Boolean and enumerated values. For ASCil and ANSI| transfers, each
internal 16-bit integer is converted to one 64-bit ANSI floating point value.

String Data Type

The string data type consists of ASCll-encoded bytes representing alphanumeric data. Each
string is preceded by one byte indicating the number of data byies in the string. Each data
byte represents one alphanumeric character. For ASCI and ANSI transfers, two string bytes are
converted to to one 64-bit floating point element. First, two successive string bytes are concate-
nated o form one 16-bit integer, then that integer is floated.
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LOADING/DUMPING DATA TRACES

The active trace on the display can be dumped in any of the ihree data formats. When a trace
is dumped, the data points are preceded by the format specifier, the length word, and a group
of bytes cailed the “header.” The header defines the conditions under which the trace is being
displayed. The contents of the header are described in the next section.

Trace datais dumped either in realfimaginary pairs or real numbers and represents the meas-
ured data, not what is necessarily on the screen. For example, if you attempt to dump a phase
trace, you will get the entire frequency response function from which the phase trace was
derived. If you want strictly what is onthe display, refer to “"Dumping the Coordinate Transform
Block™ later in this chapter. All data trace dumps are calibrated {.e., no conversion is needed);
the data points are scaled in the current units,

The Data Header

The header dumped with data traces is the same for all three data formats. The only difference
is in the variable count. Table 3-2 shows the contents of the data header, For data types listed
inthetable as "E-type’’ (enumerated type) the value of that variable can be decoded by
referring to table 3-3. The range of values for each E-type is shown in parentheses. The (+1)
beside the byte count for strings is a reminder that each string is preceded by one length byte.

The index shown for each format indicates the position in the header that each item is located
for each data format. The binary index indicates 16-bit words, and the ASCIFANSI index indi-
cates elements.
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Table 3-2 Contents of the Data Header

item

Display function
Number of elerments
Displayed elements
Number of averages
Channel selection

Cverflow status
Overlap percentage
Domain

Volts peak/irms
Amplitude Units

X Axis Units
Auto Math Label
Trace Label

Ell Label 1
ElULabel 2

Float/integer
Complex/Real
Live/Recalled

Math resuilt
Real/Complex input

Logflinear data
Auto math

Heal time status
Measurement Mode
Window

Demod type chan 1
Demod type chan 2
Demod active chan 1
Demod active chan 2
Average status

Not used

Samp freq/2 (real)
Samp freq/2 (imag)
Mot used

Delta X-axig2

Max range (for scaling)

Start time value
Expon wind const 1
Expon wind const 2
EU value chan 1

EU valus chan 2
Trig delay chan 1
Trig delay chan 2
Start freq value
Start data value

Data
Type

E-type (0-49)
Integer
Integer
Integer
E-type (-3}

E-type {G-3)
Integer
Integer
E-type (0-2)
E-type {0-7)

E-type (0-35)
String
String
String
String

Boolean
Bodlean
Boclean
Hoolean
Boolean

Boolean
Boolean
Boolean
E-type (0-4)
E-type (0-8)

E-type (45-47)
E-ype (45-47)
Beoolean
Boolean
E-type {0-2)

Integers (2)
Real
Real
Real
Real

Real
Real
Redl
Heal
Reat

Real
Real
Real
Long Real
Long Real

Size
{bytes)

NN

Ia ]

13(+ 1)
21 (+1)
5{+1)
5(+1)

o g g B oMM N R [AC RSN AS AT AN R PO PO

B N

[o el BN CNN

Binary
index

G B Dy —

ASCI/ANSE
index

[S230 SNR S BN BE

The last word for binary is number 84.

210AX for log-x axis.
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Table 3-3 Enumerated Types for Data Header Variables

Display Function
0 Nodata

Frequency response
Power spectrum 1
Power spectrum 2
Coherence

Cross spectrum

Inputtime 1

input time 2
Inputlinear spectrum 1
input linear spectrum 2
Impulse response

Oo~N® o b Who

11 Cross correlation
Auto correlation 1
Auto correlation 2
Histogram 1
Histegram 2

Curnulative density function 1
Cumulative density function 2
Probability density function 1
Probability density function 2
Average linear spectrum 1

21 Average linear spectrum 2
Average time record 1
Average time record 2
Synthesis pole-zero
Synthesis pole-residue

Synthesis polynomial
Synthesis constant
Windowed fime record 1
Windowed time record 2
Windowed linear spectrurm 1

31 Windowed linear spectrum 2
Fittered time record 1

Filtered time record 2
Filterad linear spectrum 1
Filtered linear spectrum 2

Tirmne capture buffer
Captured linear spectrurm
Captured time record
Throughput time record 1
Throughput time record 2

41 Curvefit

Weighting function
Not used

Orbits
Demodulation polar

46  Praview demod record 1
A7 Preview demod record 2
48 Preview demod linear spectrum i
49  Preview demod linear spectrum 2

Channel Selection

0 Channeil

1 Channet 2

2 Channgls1&2
3 Nochannel

Qverload Status

0 Channelt

1 Channel 2

2 Channels1&2
3 Nochannel

Domain Type

0 Time

1 Frequency

2 \Voltage (amplitude)

Volis peak/rms

0 Peak
1 BMS
2 \Volts {indicates peak only)

Arnplitude Units

Volts

Voits squared
PSD (Va/Hz)
ESD (Ves/Hz)

No amplitude units
Unit volts
Unit volts2

X Axis Units

No units
Hertz
RPN
Crders
Seconds

~N;on LN O
o
451
o
=
“
I
s

W =0

5 Revs
6 Degrees
7 dB

8 dBV

9 \olts

VW Hz (v PSD)
11 Hertz/second
Volts/EU

Vrms

V2iHz (PSD)

15
16

Percent
Foinis

17 Records

18 Ohms

19 Heriz/Oclave

20 Pulse/Rev

21 Decades

22 Minutes

23 V2g/Hz (ESD)
24  Octave

25 Seconds/Decade
26 Seconds/Octave
27 Hz/Point

28 Points/Sweep

29 Points/Decade

30
31
32
33
34

35

Points/Octave

VIS

V.?

Et) referenced to Chan 1
EU referenced to Chan 2

EU vaiue

Measurement Mode

Linear resciution

Log resoiution

Swept sine

Time capture

Linear resolution throughput

BWON—=O

Demod Type Chan 1

45 AM
46 FM
47 PM

Demod Type Chan 2

45 AM
48 FM
47 PM

Average Status

0 No data {any data received are
invalid)

1 Not averaged

2 Averaged

Window

Window not applicable
Hann

Flat top

Uniform

Exponential

Force

Force chan 1/expon chan 2
Expon chan. 1/force chan 2
Usaer

W~ WA O
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ASCIH Format

To dump the active trace in ASCI, use the DDAS (Dump Data in AScii) command; to load data
in ASCII, use LDAS (Load Data in AScil). The format specifier is #, and the two bytes (one
word} following that indicate the number of variables to be transferred. For example, the foliow-
ing BASIC statemnents dump then load a frequency response trace:

OPTION BASE1 ! Setarraybasetot

DIM Data__buffer (1668) b Create array for data
OUTPUT @Dsa; “DDAS” I Dump ASCII command
ENTER @Dsa USING “2A,K”; F$,L I Read format & length
PRINT F$,L P Verify format & length
ENTER @Dsa; Data__buffer(*) !' Read header & trace data
OUTPUT @Dsa; “'LDAS" I lLoad ASCii command
OUTPUT @Dsa USING “2A,K”;F$,L | Output format & length
OUTPUT @Dsa; Data___buffer(*) ! Qutput header & trace data

Because this is an ASCll transfer, the format specifier read into F$ is #1. For the specific case of
a frequency response trace, the length word read into L indicates 1668 variables (1601 data
points (801 real/imaginary pairs) plus the 66-glement header). To make this a general program.
you should redimension the array Data___buffer to L after reading L.

ANSI Format

To dump the active trace in ANSI fioating point, use the DDAN (Dump Data in ANsi) command:
to load data in ANSH, use LDAN (Load Data in ANsi). The format specifier is #4, and the two
bytes {one word) following that indicate the number of bytes to be transferred. For example, the
foliowing BASIC statements dump then load a frequency response trace:

OPTION BASE1 ! Setarray baseto
DM Data___buifer (1668) ! Create array for data
OUTPUT @Dsa; “DDAN" t Pump ANSH command
ENTER @Dsa USING “%,2AW”; F$,L | Read format & length
PRINT F$,L ' Verify format & length
ASSIGN @Dsa; FORMAT OFE I Allow binary data
ENTER @Dsa; Data___buffer(*) ! Read header & trace data
ASSIGN @Dsa; FORMAT ON I Adlow ASCIl data

QUTPUT @Dsa; “LDAN" ! {oad ANSI command
OUTPUT @Dsa USING “#,2AW”; F§,L ! Output format & length
ASSIGN @Dsa; FORMAT OFF t Allow binary data
OUTPUT @Dsa; Data___buffer(*) ! Output header & trace data
ASSIGN @Dsa; FORMAT ON ' Allow ASCII data

Notice that Data___buffer is dimensioned to the number of bytes divided by 8 (13344/8 =
1668); this is a 64-bit floating point transfer wherein every 8 bytes coming from the analyzer
represent one element of data. Because this is an ANSI transfer, the format specifier read into
F$ is #A. For the specific case of a frequency response trace, the length word read into L
indicates 13344 bytes, To make this a general program, you should redimension the array
Data___buffer after reading L. Remember to divide the length word value by 8 for all ANS!
transters.
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LOADING/DUMPING THE INSTRUMENT STATE

To dump the active trace in internal binary, use the DDBN (Dump Data in internal BiNary)
command; to load data in internal binary use LDBN (Lcad Data in infernaé BiNary). The format
specifier is #A, and the two bytes (one word) following that indicate the number of bytes to be
transferred. For example, the following BASIC statements dump then load a frequency

response trace:

OPTION BASE 1
INTEGER Data__ buffer (3288)
QUTPUT @Dsa; “DDBN"

ENTER @Dsa USING “06,2AW'"; F$ L

PRINT F$,L

ASSIGN @Dsa; FORMAT OFF
ENTER @Dsa; Data___buffer(*)
ASSIGN @Dsa; FORMAT ON

OUTPUT @Dsa; “LDBN”

OUTPUT @Dsa USING “#,2A,W": F$,L

ASSIGN @Dsa; FORMAT OFF
‘QUTPUT @Dsa; Data___buffer(*)
ASSIGN @Dsa; FORMAT ON

Set array base to 1
Create array for data
Bump binary command
Flead format & tength
Verify format & length
Allow binary data

Read header & trace data
Allow ASCH data

Load binary command
Output format & length
Allow binary data

Output header & trace data
Allow ASCII data

Notice that Data.__buffer is dimensioned to the number of bytes divided by 2 (8576 +2 =
3288). The header contains 168 bytes (84 16-bit integers), and the data tréce contains 6408
bytes (1602 32-bit floating point values).

Because this is a binary transfer, the format specifier read into F$ is #A. For the specific case of
a frequency response trace, the length word read into L indicates 6576 bytes. To make thisa
general program, you should redimension the array Data___buffer after reading L.

LOADING/DUMPING THE INSTRUMENT STATE

The instrument state can be dumped and loaded in any of the three data formats. When you
dump the instrument state, you get what is shown in the state display (you don't need to
display the state to dump it, however).

Contents of the Instrument Stale

Table 3-4 shows the contents of the instrument state. For those data types listed as “E-type”
{enumerated type), refer to table 3-5 to decode the value. The range of values for each Etype
is shown in parentheses. The (+1) beside the byte count for strings is a reminder that each
string is preceded by one length byte.

The index shown for each format indicates the position in the header that each item is located
for each data format. The binary index indicates 16-bit words, and the ASCIFANS! index indi-
cates slements,



Chapter 3—The Data Transter Group

LOADING/DUMPING THE INSTRUMENT STATE

3-10

Table 3-4 Contents of the Instrument State

item

Measurement mode
Measurement 1
Measurement 2
Window type
Force/Expon window 1

Force/Expon window 2

Average type
Overlap percentage
Number of averages
Sweep # of averages

Trigger type
Trigger slope
Preview type
Sample type
Range units chan 1

Range units chan 2
Range type 1
Range type 2

Input coupting 1
input coupling 2

Source type
Chirp percent
Burst percent
Sweep direction
Sweep mode

Ext sample freq units
Bandwidth units

L.og span index

Log start index
Sweep rate units

Auto gain ref chan
Demod channeis
Demod type chan 1
Demod type chan 2
Source level units

Source offset units
Trigger level units
Capt/thru length units
EU label 1

EU Labei 2

Auto carrier on/off
Time average onfoff
Autoffixed resolution
Aute gain on/off
Autoffixed integrate

Data
Type

E-type (0-3)
£-type (0-5}
E-type (0-5)
E-type (11-15)
E-type (0-1}

E-type {0-1)
E-type (6-10)
Integer
Integer
Integer

E-type {18-23)
E-type (16-17)
E-type (0-2)
Etype (24-25)
E-type (8-35)

E-type (8-35)

E-type (26-28}
E-type (26-28)
E-type (29-30}
E-type (28-30)

E-Type (31-36}
Integer

Integer

E-type {0-1)
E-Type (38-32)

E-Type (1-20)
£-Type (1-3)
integer

integer
E-Type (11-26)

E-Type {0-3}
E-type (0-3)
E-type {45-47)
E-type {45-47)
E-type {8-13}

E-type {9)
E-type {8-34)
E-type (4-17)
String

String

Boolean
Boolean
Boolean
Booclean
Boolean

Size
{(bytes)

SRRV S\ S ] SRS N

PPOTO R RO PN PO RO PR RN MY PO N RGBS

PRI NS N

{+1)
{+1)

PPN PO NN LT NN R

Binary
Index

-t (O 0~ D Oy B QM) -

ASCII/ANSE
Index

—+ O™~ D G Wwny =
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Table 3-4 Contents of the Instrument State cont.

Data Size Binary ASCI/ANSI
ltem Type {bytes) Index Index
Fast average on/off Boolean 2 50 50
Qverload rejectonfoff  Boolean 2 51 51
Chan 1 float/ground Boolean 2 52 52
Chan 2 float/ground Boolean 2 53 53
Time throughput on/off  Boolean 2 54 54
Dermodulation on/cff Boclean 2 55 55
EU or volts chan 1 Boolean 2 56 56
EU or volts chan 2 Boolean 2 57 57
Manual/auto arm Boolean 2 58 58
Demod preview onfoff  Boolean 2 58 52
Delete freq on/off Boolean 2 60 60
Linres Fstart pegged  Boolean 2 61 61
Swept Fstart pegged Boolean 2 62 62
Force length chan 1 Real 4 63 63
Force length chan 2 Real 4 65 64
Expontime constant 1 Real 4 87 85
Expontime constant2  Red 4 69 66
Sweep time Real 4 71 67
Sweep rate Real 4 73 68
Sweep resolution Resal 4 75 69
Sweep integraie time Real 4 77 70
Auto gain level Real 4 79 71
Auto gain limit Resl 4 81 72
Source level Real 4 83 73
EU valuechan 1 Real 4 85 74
EU valuechan2 Real 4 87 75
Trigger delay chan 1 Real 4 89 76
Trigger delay chan 2 Resl 4 g1 77
Integrate var thresh Rest 4 93 78
Capt/thru length Real 4 95 79
Freguency span Real 4 97 80
Time record length Real 4 99 81
Frequency resolution Real 4 101 82
Tirne resolution Real 4 103 83
External sample rate Real 4 105 84
Sample rate (actual) Rea 4 107 85
Range channel 1 Real 4 109 86
Range channel 2 Real 4 111 87
Preview time Real 4 113 88
Trigger level Real 4 115 89
Source do offset Real 4 117 90
Fixed sine frequency Long Real 8 119 91
Start frequency Long Real 8 123 92
Center frequency Long Real 8 127 93
Sweep start Long Real 8 131 94
Sweep end Long Real 8 135 95
Carrier frequency Long Real 8 1397 98

*Last word for binary is number 142,
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Table 3-5 Enumerated Types for Instrument State Values

Measurement Mode

0 Linear resolution
1 Log resolution

2 Sweptsine

2 Time capture

Measurement Type

Frequency response
Cross correlation
Power spectrum
Auto correlgtion
Histogram

No measurement

O B WO N - O

Window Type

11 Hanning

12 Flattop

13 Uniform

14 User window

18 Force/Exponential

Force/Exponential Window

0 Force
1 Exponential

Average Type

Stable
Exponential
Peak
Caontinuous Peak
Averaging Off

W ~N,

1
Trigger Type

18 Free Run

19 Channel 1

20 Channel 2

21 External

22 Source Trigger
23 HP-IB Trigger

Trigger Slope

16 Positive
17 Negative

Preview Type
0 Manual Preview

1 Timed Preview
2 Preview Off

Sample Type

24 Internal Sampie
25 External Sample

Range Units

8 dBV
9 Volts
13 VYrms
35 EU

Auto Range Type

26 Auto Range On
27 Auto Range Off
28  Auto Range Set

input Coupling

29 AC
30 DC

Source Type

31 Source off

32 Random noise
33 Burst random

34 Peariodic chirp

35 Burstchirp

368 Sweptsine

37 Fixedsine

Sweep Direction
41 Up

42  Sweep hold
43 Manual sweep
44 Down
Sweep Mode

39 Linear sweep
40 Log sweep

External Sample Frequency Units

1 Hertz
2 RPM
20 Puisesirav

Bandwidth Units

1 Hertz
2 BPM
3 Orders

Sweep Rate Units

11 Hertz/second
25 Seconds/decade
26 Seconds/octave

Auto Gain Reference Channel

0 Channel 1
1 Channel 2
2 Notused

3 Nochannel

Demod Channel Number
0 Channel 1

1 Channel 2

2 Both channels
3 Nochannels
Demod Type 1/2
45 AM

46 FM

47 PM

Source Level Units
8 dBv

9 \Volts
13 Vrms

Source DC Offset Units
9 \Volts

Trigger lavel units
9 \Volis

33 EUchannel 1
34 EUchannel 2

Capt/Thru Session Length Units

4 Seconds
5 Revs
18 Poinds
17 Records
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ASCH Format

To dump the state in ASCI, use the DSAS (Dump State in AScii) command; to load the state in
ASCI, use LSAS (Load State in AScii). The format specifier is #, and the two bytes (one word)
following that indicate the number of variables to be transferred. For exampile, the following
BASIC staterments dumnp then load the ingtrument state:

OPTION BASE1
DiM State___buf (96)
OUTPUT @Dsa; “DSAS”

Set array base {o 1
Create array for state
Dump ASCI command

ENTER @Dsa USING “2A K" F$,L
PRINT F3,L.
ENTER @Dsa; State__buf(*)

Read format & length
Verify format & length
Read state

Load ASClt command
Cutput format & length
Qutput state

OUTPUT @Dsa; “LSAS” !
OUTPUT @Dsa USING "“2AK”; F$,L !
OUTPUT @Dsa; State___buf(*) !

Because this is an ASCI transfer, the format specifier read inte F$ is #1. The length word for
dumping the state always indicates 96 elernents in ASCH format.

ANSE Format

To dump the state in ANSI, use the DSAN (Dump State in ANsi) command; to load the state in
ANSI, use LSAN (Load State in ANsi). The format specifier is #A, and the two bytes (one word)
following that indicate the number of bytes to be transferred. For example, the following BASIC
statements dump then load the instrument state:

OPTION BASE 1

DIV State__ buf (96) Create array for state

OUTPUT @Dsa; “DSAN”

ENTER @Dsa USING "'9%,2AW”; F$,L
PRINT F$,L

ASSIGN @Dsa; FORMAT OFF

ENTER @Dsa; State___buf(*)

ASSIGN @Dsa; FORMAT ON

OUTPUT @Dsa; “LSAN"

QUTPUT @Dsa USING “#,2A W F$,L
ASSIGN @Dsa; FORMAT OFF
OUTPUT @Dsa; State___buf(*)

ASSBIGN @Dsa; FORMAT ON

Dump ANSI command
Read format & length
Varify format & length
Allow binary data
Read state

Allow ASCIl data

Load ANS! command
Output format & length
Allow binary data
Qutput state

Allow ASCIi data

Because this is an ANSI transfer, the format specifier read into F$ is #A. The length word always
indicates 768 bytes for dumping the state in ANSI format, but the array was dimensioned for 96
values (768 + 8).

3-13
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internal Binary Format

To dump the state in binary, use the DSBN (Dump State in internal BiNary) command; to load
the state in binary, use LSBN (Load State in internal BiNary). The format specifier is #A, and the
two bytes (one word) following that indicate the number of bytes to be transferred. For exam-
ple, the following BASIC statements durmp then load the instrument state:

OPTION BASE 1
INTEGER State__buf (142)
OUTPUT @Dsa; “DSBN”

ENTER @Dsa USING “%,2A,W"; F$,L.

PRINT F$,L.

ASSIGN @Dsa; FORMAT OFF
ENTER @Dsa; State__buf(*}
ASSIGN @Dsa; FORMAT ON

OUTPUT @Dsa; “LSBN”

OUTPUT @Dsa USING “#2AW"; F$,L

ASSIGN @Dsa; FORMAT OFF
OUTPUT @Dsa; State... buf(*)
ASSIGN @Dsa; FORMAT ON

Create array for state
Dump binary command
Read format & length
Verify format & length
Allow binary data

Read state

Allow ASCII data

Load binary command
Output format & length
Allow binary data
Output state

Allow ASCII data

Because this is a binary transfer, the format specifier read into F$ is #A. The length word always
indicates 284 bytes for dumping the state in binary format, but the array was dimensioned for

142 values (284 + 2).
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DUMPING THE COORDINATE TRANSFORM BLOCK

The coordinate transform biock contains three groups of data: the display parameters, the data
header for the active trace, and the displayed data in the active trace. As with other block
transfers, this can be dumped in any of the three data formats. Note, however, the coordinate
transform block can be dumped only; it has no load command. The coordinate transform data
block contains exactly what you see on the display, if you have a phase trace active, the
ceordinate block contains phase data. The cocrdinate block is net as accurate as the data
frace.

This section describes the contents of the coordinate fransform block and the coordinate
transform header. The last three parts in this section explain how to dump it in each of the three
data formats.

Contents of the Coordinate Transform Block

Table 3-8 shows the organization of the data received after dumping the cocrdinate transform
block:

Table 3-6 The Coordinate Transform Block

Part 1: Coordinate transform header
Part 2; Data header for active trace
Part 3; Displayed trace data

Table 3-7 shows the contents of the coordinate transform header. For data types listed in the
table as “E-type’ {enumerated type) the value of that variable can be decoded by referring to
table 3-8, The range of values for each E-type is shown in parentheses. The (+1) beside the
byte count for strings is a reminder that each string is preceded by one length byte.

The index shown for each format indicates the position in the header that each item is located
for each data format. The binary index indicates 16-bit words, and the ASCHANS! index indi-
cates elemenis.

3-15
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Table 3-7 The Coordinate Transform Header

Rem

Y coordinates

# of disp elements
First element

Total elements
Display sampling

Scaling

Data Painter

In Data

Log/linear x-axis
Sampled display data

Plot/Graph mode
Phase wrap

Not used

X scale facior
Grid min Y scale

Grid max Y scale

! Div

Min value of data

Max value of data
Y cumulative Min

Y cumulative Max
Y scale factor?
Not used

Stop vaiue

Left grid

Right grid
Left data
Right data

Data
Type

E-type (C-10)
integer
Integer
integer
E-type (0-2)

E-type (G-38)
Long Integer
Long Integer
Boolean
Boolean

Boolean
Boolean
Integers (18)
Heal

Real

Beal
Heal
Heal
Heal
Real

Real

Real
Reals (4)
Long Real
Long Real

Long Real
Long Real
LLong Real

Size
(bytes)

BN S Y BN EAC T LG I SN S\ PRI NI MO PO

[ssle o] o6 0 — fu Ju

Binary ASCH/ANSI
Index  Index

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 9

9 1%
10 12
11 13
12 14
13 15
31 33
33 34
35 35
37 36
38 37
41 38
43 39
45 40
47 41
49 42
57 46
63 47
67 48
71 49
752 50

Multiply by data to calibrate trace data
2l ast word for binary is number 78.
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Table 3-8 Enumerated (E-type) Values
for Coordinate Transiorm Block

Y Coordinate

Real
Imaginary
Linear magnitude
Log magnitude
B

b LN —

Nyquist
Not used
Phage
Nichols
dBm

S W~

1
Display Sampling

0 notsampled (# of displayed elements = total elements)
1 half sampled (# of displayed elements = total elements/2)
2 sampled (# of displayed elements < total elements)

Scaling

0 XandY auto scale
1 Xfixed scale, Y auto scale
2 Xautoscale, Y fixed scale
3  Xand fixed scale

317
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ASCHl Format

To dumgp the coordinate transform block in ASCII, use the DCAS (Dump Coordinate block in
ASciiy command. The format specifier is #1, and the two bytes {(one word) following that indicate
the number of variables to be transferred. For example, the following BASIC statements dump
the coordinate transform block when a frequency response is displayed:

OPTION BASE

DiM Coord___buf (917) ! Create array for data
OUTPUT @Dsa; "DCAS” i Dump ASCH command
ENTER @Dsa USING “2AK”; F$,L ! Read format & length
PRINT F$,L 1 Verify format & length
ENTER @Dsa; Coord___huf(*) ! Read headers & frace data

Because this is an ASCH transfer, the format specifier read into F$ is #1. For the specific case of
a frequency response trace with full X scale, the length word read into L indicates 917 elements
(50 in coordinate transform header, 66 in the data header, and 801 from the dispiay). To make
this a general program, you should redimension the array Coord___buf to L after reading 1.

ANSI Format

To dump the coordinate transform block in ANS! use the DCAN (Dump Coordinate block in
ANSI) command. The format specifier is #A, and the two bytes {one word) following that indi-
cate the number of bytes to be transferred. For example, the following BASIC statements
dump the coordinate transform block when a frequency response is displayed:

OPTION BASE 1

DM Coord_.._buf (917) I Create array for data

QUTPUT @Dsa; "DCAN” ! Dump ANSI command

ENTER @Dsa USING “#,2AW”";F$,L | Readformat & length

PRINT F$,L b Verify format & length

ASSIGN @Dsa; FORMAT OFF ! Allow binary data

ENTER @Dsa; Coord__buf(*) ! Read headers & trace data
!

ASSIGN @Dsa; FORMAT ON Allow ASCII data

Because this is a binary transfer, the format specifier read into F$ is #A. For the specific case of
a frequency response trace with full X scale, the length word read into L indicates 7336 bytes.
This make the element count egual 917 (7336 + 8), with 50 élements in the coordinate
transform header, 66 in the data header, and 801 from the display. To make this a general
program, you should redimension the array Coord___buf after reading L.
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Internal Binary Format

To dump the coordinate transform block in internal binary, use the DCBN (Dump Coordinate
hlock in Binary) command., The format specifier is #A, and the two bytes {one word) following
that indiicate the number of bytes tc he transferred, For example, the following BASIC state-
ments dump the coordinate transform block when a frequency response is dispiayed:

OPTION BASE 1

INTEGER C__hdr (78) Array for coord header
INTEGER D__hdr (84) Array for data header
INTEGER T__data {1602} Array for trace data
QUTPUT @Dsa; "DCBN"” Bump binary command

i

!

!

!

ENTER @Dsa USING "#,2A W' F$,L ! Readformat & length
PRINT F$,L ! Verify format & length
ASSIGN @Dsa; FORMAT OFF ! Allow binary data
ENTER @Dsa; C__hdr(*),D__hdr(*),T__data(*} ! Read 3 parts of transfer
ASSIGN @Dsa; FORMAT ON 1 Allow ASCH data
Because this is an binary transfer, the format specifier read into F$ is #A. For the specific case
of a frequency response trace wit full X scale, the length word read into L indicates 3528 byles:
156 in the coordinate header, 168 in the data header, and 3204 from the display. (Trace data
are dumped in 32-bit floating point, 50 4 bytes are required for each of the 801 displayed
poirgs.) To make this a general program, you should redimension the array T data after
reading L.
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DUMPING/LOADING THE SYNTHESIS AND CURVE FIT TABLES

The synthesis and curve fit tables can be dumped and loaded in each of the three data
formats. Transfer the table to pole-zero synth format first, For descriptions of these formats,
please refer to "“Three Data Formats™ earlier in this chapter. The commands used are:

DTAN Dump Table in ANsi

DTBN Bump Table in internal BiNary
DTAS Dump Table in AScii

LTAN Load Table in ANsi

LTBN Load Table in internal BiNary
LTAS Load Table in AScii

Contents of the Synthesis and Curve Fit Tables

Table 3-9 shows the contents of the synthesis and curve fit tables dumped via HP-1B. For
enumerated {E-type) values, refer to table 3-10.

Table 3-8 Contents of Synthesis & Curve Fit Tables

Data Size Binary ASCIH/ANSI
ltem Type (bytes) index Index
Table type E-type (0-4} 2 1 1
Number in left side Integer 2 2 2
Number in right side Integer 2 3 3
Left side values’ Complex [1:22] 1786 4 4
Right side values? Complex [1:22] 178 92 48
Left constraints? Boolean {1:22} 22 180 a2
Right constraints? Boolean {1:22] 22 202 114
Time delay Real 4 224 136
Gain factor Real 4 228 137
Scale frequency Real 4 228 138
Currentline integer 2 230 139
Current half E-type (0-1) 2 231 140
Zero total Integer 2 232 141
Pole total Integer 2 233 142

'Each complex value is a pair of 32-bit floating point values representing a com-
plex conjugate pair. These arrays are arranged as fine 1real, line 1imaginary, line
2 real, etc. If a value is real-only, the imaginary partis zero,

#This is an array of 22 boolean elements, one flag for each line inthe 1able. A 1

indicataes that value in the table is constrained {user-created or fixed), and a 0
indicates that value is unconstrained.

3-20



Chapter 3—The Data Transfer Group
ACCESSING DISC FILES

Table 3-10  E-types in Synthesis & Curve Fit Tables

Table Type Current Half
§] Fole zero synth 0 Left
1 Pole residue synth 1 Right
2 Polynomial synth
3 Constant trace
4 Curve fit

ACCESSING DISC FILES

This section explains the arrangement of HP 3562A disc fies. These files may be stored data
traces, time throughput sessions, and time capture buffers. The next section explains how to
read trace files, and then throughput and capture files are discussed. All fites on disc are stored
ininternal binary format.

Accessing Data Trace Files

Reading deata trace discfiles is very similar to dumping traces directly out of the analyzer. The
onty difference is that the data portion of the file (following the header) always staris on a sector
boundary. Since the HP 3562A uses only 256-byte sectors, you simply need to ignore the
bytes between the end of the header and byte #256, the beginning of the data.

The data header is 168 bytes long, so ignore bytes 169 through 255 (words 85 through 127).
Please refer 1o " Dumping/Loading Data Traces” earlier in this chapter for the rest of the infor-

mation you need. Note that data trace files are scaled and do not need to be multiplied by a
calibration factor when read off disc.

Accessing Throughput and Capture Files

There are three types of disc storage for throughput and capture files: ene-channe!, two-
channel without delay, and two-channe! with defay. Capture flles are freated as one-channel
throughput files, "Delay” in this case indicates differential delay between the two channels, not
the delay at the beginning of the session. The following sections explain:

1. How data records are arranged for each of the three storage types

2. How 1o handle skipped tracks

3. How to scale data

4, How io use the calibration table

5. How to interpret the throughput/capture header,
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Data Record Arrangement

Throughput/capture files are composed of the throughput/capture header followed by data.
Tne header is composed of one BDAT file sector followed by three sectors of HP 3562A
header information. Throughput and cagture data are arranged by time record. Records are
composed of 2048 16-bit integer words (4096 bytes).

Record arrangement depends on the number of channels and whether no cross-channel
trigger delay was used to start the session (throughput only). In capture and single-channel
throughput files, records are arranged sequentially started with the first record stored, as
shown in figure 3-1. The header contains one BDAT file sector and three sectors of header
information, Because these three sectors contain 768 bytes (256 x 3) and the header is only
648 byltes long, there are 120 unused bytes at the end of the third sector {the fourth sector
counting the BDAT sector),

Always starts on sector boundary

Header Rec1 | Rec2 | Rec3 F~—~~ Rec N

Header contains 648 bytes
(324 16-bit integers) of
information, but the header
always resides in 3 sectors
after the 1 BDAT file sector

Figure 3-1 Disc Storage of One-Channel Files

For two-channel throughput with no trigger delay, records alternate for each channal (st record
on Channel 1, 15t record on Channel 2, 27 record on Channel 1, etc.). Figures 3-3a, band ¢
show an example of a throughput with 5 records on each channel and a 2.5 record delay on
Channel 2. Once again, the header contains one BDAT file sector and three sectors of header
information. Because these three sectors contain 768 bytes (256 x 3) and the header is only
648 bytes ong, there are 120 unused bytes at the end of the third sector (the fourth sector
counting the BOAT sector).
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Always starts on sector boundary

H Chani{Chan2 | Chani|[Chan2 |_ _ _ _| Chan1|Chan2
eader | pest | Rect | Rec?2 | Rec2 RecN | RecN
Header contains 648 bytes

(324 16-hit integers) of
information, but the header
always resides in 3 sectors
after one BDAT fiie sector.

Figure 3-2 Disc Storage of Two-Channel Files without Delay

For two-channel throughputs with trigger delay, records are interleaved according to the
amount of differential delay between the two channels, as shown in figure 3-3. Once again, the
header contains one BDAT file sector and three sectors of header information. Because these
three sectors contain 768 bytes (256 x 3) and the header is only 648 bytes long, there are 120
unused bytes at the end of the third sector (the fourth sector if you count the BDAT sector).

Figure 3-3a shows how what the interleave, defay count and delay channel indicator in the
throughput/capture header mean. Interieave is the number of pairs of Channel 1/Channel 2
records between the Channel 1 records and the Channel 2 records. Delay count is the number
of whole records of delay between the two channels. In this example, the delay is 2.5 records,
but just the 2 records are indicated by the delay count variable. (The remaining partial record is
explained in figure 3-3b.) The delay channe! just indicates which channet is delayed past the
other, Channel 2 in this example.

Figure 3-3b shows how the remaining 1/2 record delay is handled. The partial record count
shows the number of data points in the remaining partial delay record. If the data are real-only
{baseband), the number of data points equals the number of words in the record. ¥ the data
are complex {zoom), the number of data points is 1/2 the number of words. Figure 3-3b also
shows where the vadid data records actually reside in relation to the records created by the
disc. Remember that in this example, the delay is 2.5 records, and interpret your data file
according to the delay you actually have.

Figure 3-3c¢ shows how the records are actually arranged on the disc and how you need 1o
re-assemtle them 1o get valid records for the delayed channel. in this example, the first half

of Chan 2 Rec 1 and the last half of Chan 2 Rec 6 containg irrelevant data. Note that the partial
record count shows both the number of invalid data points at the beginning of Rec 1 and the
number of valic data points at the beginning of Rec 6.
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3-3ajInterleave, Delay Count and Detay Channel

Chan1 | Chan1 |[Chan1 | Chani [Chan1i
Rect1 | Rec2 | Rec3 | Rec4 | Rec5s

| 4 i

i I : |

| | l |

Chan 2 [Chan 2 [Chan 2 {Chan 2 |Chan 2
Delaycount:2 | Rec1 | Rec2 | Rec3 | Rec4 | Recs

Detay channel: 2 | | | g

Interleave: 3
(Interleave + delay count
= number of records
in one channel)

3-3b|Partial Record and Location of Valid Data Records

Chan1| Chan1| Chan1| Chan1|Chan1
Reci | Rec2 | Rec3 | Rec4 | Rech

(.
Partial record: 1024 points Location of valid data
I I
|
[

Delay count: 2

Rect | Rec2 | Rec3 | Rec4 | Rec5 | Recé

Delay channel: 2

interleave: 3
(Interleave + delay count
= number of records
in one channel)

Figure 3-3 Disc Storage of Two-Channel Files with Delay
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Arrangemeni of Delayed Records on Disc and Re-assembly

Chant| Chan1|Chan1|Chan 2| Chan1{Chan2|Chan1 [Chan 2| Chan 2 | Chan 2 |Chan 2

Header | oot | Rec2 | Rec3 | Rect | Recd | Rec? | Rec5 | Rec3 | Rec4 | RecS | Rec6

]
i

i
Records are arranged /v;

on disc in this order

i
i
i
§
;
t
t
}
t
i

Valid records are
re-assembled in
this order

Logical __ | Chan2 Chan 2 Chan2| [Chan2 Chan 2
records | Rect Rec 2 Rec 3 Rec 4 Rec5

Figure 3-3 Disc Storage of Two-Channel Files with Delay cont.

Skipped Tracks

When the HP 3562A throughputs to Hewlett-Packard Command Set/8C (CS/80) disc drives, it
skips over tracks which have been previously spared. (Refer to Chapter 11in the HP 3562A
Operating Manusg! for information on sparing tracks.) Before reading data from a CS/80 disc
file, you should read the number of skipped tracks indicator in the header and see ifthere are
any spared tracks in the fle area. f there are, you need ¢ pass over these areas as you read
the data.

The skipped track cffset table shows the location of up to 9 spared tracks. These are address
offsets from the beginning of the entire fle, not absolute addresses. You can use the sectors/
track indicator fo determine where in the data file the good disc area resumes. Remember that
the HP 3562A always uses 256 byte sectors and there are 2048 data points per record (each
point is one word, so there are 4096 bytes required to sicre one record). Consequently, each
record requires 16 sectors (4096/256) of disc area.

Data Scaling

Data points read out of a disc file must be scaled o obtain calibrated values. Here isthe
formulato scale data:

Scaled data = {~ 4/3){disc data){range)(32,768)/26028.55
where:  disc data is the data portion of the file

range is the range setting for
that channel
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Calibration Tables

Two calibration tables are stored in the header, Cal table #1 is used for Channel 1, and table #2
is used for Channel 2/Channel 1. The curves should be reconstrucied over the desired fre-
quency range using linear interpolation,

Each table is composed of 56 complex values. Each complex value is compaesed of two 16-hit
integers representing a realimaginary pair. The span from 0 to 90 kHz is covered in 2 kHz

steps; the span from 9116 100 kHz is covered in 1 kHz steps. The two cal fables are scaled by
the “"Mag cal scale factors” 1 and 2, respectively.

The Throughput/Capture Header

Table 3-11 shows the throughput/capture header. Refer to table 3-12 for enumerated (E-type)
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values.
Table 311 Throughput/Capture Header
Data Size Binary

Htem Type {bytes) Index
Complex data flag Boolean {1 = yes) 2 1
Bytes per point Integer 2 2
Points per record Integer 2 3
Channel type E-type (G-1) 2 4
Bandwidth units E-type (1-3) 2 5
X unis E-type (0-35) 2 6
Delay channet? E-tvpe (0-3) 2 7
Delay count? Integer 2 8
Partial recorg? Integer 2 9
Interleave? Integer 2 10
# of realime records Integer 2 11
Sectlorsftrack Integer 2 12
Skip track offsets? Long Integers () 36 13
Digit Revision Integer 2 31
Not used Integer 2 32
# of skip tracks Integer 2 33
Cal failure Boolean (1 = yes) 2 34
Start frequency Long Real 8 35
Center frecuency Long Real 8 39
Frequency span Real 4 43
At Real 4 45
Mag cal cspe scale factor Real 4 47
Mag cal fr sp scale factor Real 4 49
Digitized ptlen 1 Long Integer 4 51
Range units 1 E-type (0-35) 2 53
Trig delay 1 L.ong Integer 4 54
Coupling 1 E-type (28-30) 2 56
Ingut float Boolean (1 =float) 2 57
Cverflow siatus 1 Boolean (1 = overrange) 2 &8
EU Label t Siring 5(+1 59
Range 1 Reat 4 62
Delay 1 Real 4 B4
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Table 3-11  Throughput/Capture Header cont.

ftem

El vaiue 1
Digitized ptlen 2
Range uniis 2
Trig delay 2
Coupling 2

input ficat 2
Overflow status 2
EU Label 2
Range 2

Celay 2

EU value 2
Cal table 1

Cal table 2
Sec att corr 18
Sec att corr 23

Trigger chase corr®
Trigger path delay®
Dig filter word 1

Dig filter word 2
Not used

Data
Type

Reat

Long integer
E-type (0-35)
Long integer
E-type (29-30}

Boolean {1 = float)
Boolean {1 = overrange)
String

Real

Real

Real

Int array [2,56]

int array [2,56]
Complex (2 reals)
Complex (2 reals)

Leng Integer
Rea

integer
Integer
integers (2)

Size
(bytes)

B RO RS RN R S < -

(NSRS
[V
B

[eolie}

PO RO B

Binary
Index

197
309
313

317
318
3218
3238
3234

1Relevant only in two channel throughputs; refer to “'Data Record Arrangement”’

earlier in this chapter.

2Tabie contains 10 address offsetls.

3This is the correction factor at 100 kHz for the secondary attenuators.
4last word in header is 324,

5These two variables are not used to calibrate throughput data, but they are

available for your information.

GValid onty if Digit Revision = 1.
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Table 3-12  E-types in Throughput/Capturs Header

Channel Type and Deiay Channel 21 Decades

22 Minutes
0 Channel i 23 Qct/minute
1 Channel 2 24 Qctaves
2 Bothchannels 25 Sec/decade
3 Nochannels
26 Sec/octave
Bandwidth Units and X Units 27 Hz/point
28 Pointsfsweep
0 Null 29 Points/decade
30 Poinisfoctave
1 Hz
2 RPM 31 ViNrms
3  Orders 32 \Voits?
4 Seconds 33  Channel 1 EU
5 HRevs 34 Channel 2 EU
35 EU
& Degrees
7 dB Range Units 1/2
8 dBv
g \bols 8 dBvY
10 \Volts/Hz 9 Volts
13  Voltisrms
11 Hzisecond 35 EU
12 Volts/EU
13 Voltsrms Coupling 1/2
14 Voits?/Hz
15 Percent 20 AC
3¢ DC
18  Points
17  Records
18  Ohms

19 Hzfoctave
20 Puisesfrev
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SIGNAL PROCESSING GROUP

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to explain the use of the signal processing command group,
These commands allow you to set up data biocks in the HP 3562A’s memoyy then perform &
number of signal processing operations on these biocks. The topics covered here are:

1. Overview of signal processing steps

2. General block operations

3. Transferring biocks

4, Math operations

5. Averaging operations

8, Meastirement operations

7. Plotting and graphing results

NOTET

Most of the signal processing operations described in this
chapter can be performed using waveform math. Please
refer to chapter 9 in the operating manual, which describes
the math operations, before using the primitives in this chap-
ter. If waveform math can meet your needs, it presents a
much simpler programming task than the signal processing
primitives.

NOTE 2

The HP 3562A must be paused before you use signal proc-
essing primitives (the data blocks will be erased otherwise).
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OVERVIEW OF SIGNAL PROCESSING STEPS

There are five general steps to perform signal processing primitive operations in the
HP 3562A:

1. Set up primitive blocks

2. Input data

3. Perform operations

4. Qutput resuits

5. Display restilts
The first step, setting up the blocks you need, is covered in the next section, “General Biock
Operations.” For step two, you have two choices for input data: digital input via HP-IB or
analog signals from the input channels. Transferring primitive data blocks via HP-IB is covered
in “Transferring Blocks” later in this chapter, and analog input is covered in "'General Block
Operations” {the ANIN command). For step three, choose the desired operation from “Math
Operations,” "'Averaging Operations” or "' Measurement Operations”” later in this chapter, To

output resuilts via HP-1B, refer to "Transferring Blocks.” Finally, if you want to display result on
the analyzer's screen, refer to "“Plotting and Graphing Results” at the end of this chapter.

PARTIAL MEMORY MAP

The following memory map shows the location of important data blocks. Signal processing
blocks start overfaying RAM at “TRACE A DATA."

Partial Memory Map
(Typical linear resolution state)

TRACE A DATA (4k)
TRACE B DATA (4k)
DATA ON CHANNEL 1 (4k)
(integer)

DATA ON CHANNEL 2 {4k}
(integer)

FFT OUTPUT—CHANNEL 1 {2k)
(integer)

FFT QUTPUT—CHANNEL 2 (2k)
{(integer)

MEASUREMENT WORKING {4k)
BLOCK—CHANNEL 1

MEASUREMENT WORKING {(4k)
BLOCK—CHANNEL 2

MEASUREMENT AVERAGING (Bk)
BLOCKS
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GENERAL BLOCK OPERATIONS

This section describes the commands used to create and handle data blocks. You should
familiarize yourselff with the commands in this section befere attempting to use the other com-
mands in this chapter. The commands covered in this section are:

Block size (BLSZ)
Point count (PTCT)
Float block (FLTB)
Unfloat black (UFLB)
Move block (MOVB)
Move complex constant IMOVX)
Move real constant (MOVC)
Partial block clear (PCLR}
Analog input (ANIN)
Block Size (BLSZ)

The biock size command (BLSZ) allocates memory for signal processing operations by creat-
ing individual blocks. When creating blocks, you specify the size of the block(s), the number of
the first block, and how many blocks you want to create. The syntax of BLSZ is:

BLSZs,n1,[n}

where s isthe size of the block(s) in words
ni is the number of the first block
n isthe number of biocks to be created {optional)

There are approximately 37.9 kwords of RAM reserved for signat processing blocks. Individual
block size is Imited to 32kwords, ¥ you want o create multiple blocks, make sure that their
combined size does not exceed 37.9 kwords. The number of the first block, n1, must be
between 0 and 15, inclusive. The number of blocks o be created, n, can be from 110 18,
provided that the combination of n1 and n used does not attempt to create a block numbered
higher thar: 15. Note that i is optional; if you do not specify it, one block is created.

As an example, the BASIC statement:
OUTPUT 720; “BL.SZ100,0,2
creates 2 100-word blocks, numbered 0 and 1

If more than one block exisis in memory, changing the of lower-numbered biocks affects
higher-numbered biocks. For example, if you have 10 500-word blocks, then recreate block 1
onty at 400 words, blocks 2 through 10 wilt be shifted down 100 words. This can effectively
erase data, so recreate biocks carefully,

if you intend to use the FFT operations, some constraints apply to primitive blocks. First, all
biocks used in FFT operations must be 2048 words long {2 kwords). Second all blocks used
for FFTs must reside on 2 kwords boundaries {i.e., the size of all lower-numbered blocks must
be a multiple of 2kwords),
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Point Count (PTCT)

The point count command (PTCT) allows you o specify a portion of an existing block for use in
subsequent operations. Its syntax is:

FTCTn,p

where n is the block
D isthe number of points

The block number, n, must be between 0 and 15 and must represent an active block. The
number of points, p, specifies that the first p points (words) in block n will be used. Of course, p
cannot be greater than the size ¢of the block. As an example, the BASIC statement:

QUTPUT 720, “PTCT1,50"

specifies that the first 50 points in biock 1 will be used any time in the future that block is used.
To respecify the point count for a block, send PTCT again.

Float Block (FL.TB)

The float block command (FLTB} is used to convert integer data to fioating point format. it
gyniax is;

FLTBn1,n2 [,count]
where nl is the integer block (source)
n2 is the destination block

count is point count (optional)

FLTB floats nl and puts the resultin n2. Of course, il and n2 must be valid block numbers.
Unfloat Block (UFLB)

The unfloat block command (UFLB) is used to convert floating point data to integer format. its
syntax is: '

UFLBN1,N2 [,count]
where n1is the floating point block (source)
n2 is the destination

count is point count (optional)

UFLB unfloats rl and puts the result in n2. Of course, nl and n2 must be valid block numbers.

4-4



Chapter 4—Signal Processing Group
GENERAL BLOCK OPERATIONS

Move Block (MOVEB)

The move biock command (MOVE) is used tc move the contents of one block into another
block, lts syntax is:

MOVBni,n2,p {,count}
where n1 is the source block
n2 is the destination block
count is the number of points to be moved (optional)
The block numbers n1 and n2 specify the source and destination, respectively. The poirt
court, p, specifies how many points {words) from nt are to be moved into n2. f pis not
specified, all of n1is moved. As an example, the BASIC statement:
OUTPUT 720; “MCVBS,3,50

moves the first 50 points of block 8 into block 3.
Move Complex Constant (MOVX)

The move complex constant command (MOVX) moves a cormplex constant into a complex
block. lts syntaxis:

MOVXn1,n2,n3{,count}
where n1 is the real part of source constant
ne is the imaginary part of source constant
n3 is the complex destination block
count is dastination point count (optional)

The block number n3 must represent a valid block. As an example, the BASIC stalement:

OUTPUT 720; "MOVX1,2,3

moves blocks 1and 2 into block 3. Block 3 now = (4,7,5,8,6,9).
Move Real Constant (MOVC)

Moves a real constant into a block, lts syntax is as follows:
MOVCn1,n2.[.count]
where n1is real scurce constant

N2 is real destination block
count is destination point count {optional)
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Partial Block Clear (PCLR}

The partial biock clear command (PCLR) allows you to clear points at the beginning of a block.
lis syntax is;

PCLRN,p

where nt is the block to be partially clearad
p is the number of points to be cleared

For example, the BASIC statement;
CUTPUT 720; “PCLR%,5"

clears the first 5 points in block 1.
Analog Input (ANIN)

The analog input command (ANIN) allows you to take data from the input channels for use in
signal processing primitives. Its syntax is:

ANINM N2 ctc2

where n1 is the destination block for Channel 1
n2 is the destination biock for Channe 2
¢1 isthe number of points to take on Ch 1
¢2 is the number of peintstotake on Ch 2

For example, the BASIC statement;

OQUTPUT 720; "ANIN1,2,1024,1024”
inputs 1024-point blocks on both channels into primitive biocks 1 (Channel 1) and 2 (Channel
2). H no data is wanted on a channel, set the number of points for that channel to zero. This

command was the current triggering setup. See Accessing Throughput and Capture Files’™ in
Chapter 3 for information con scaling the data.
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TRANSFERRING BLOCKS

This section explains how to transfer signal processing between the centroller and the

HP 3562A. Each dump or load requires two steps: first identify the block (o be transferred,
then send the dump or load command specifying the data format, The topics covered in this
section are;

1. The primitive block header
2. The block pointer (PBLK)
3. Dumping blocks in ASCl (DBAS)
in ANSI (DBAN)
ininternal binary (DBBN)
4, | oading blocks in ASCI (LBAS)
in ANSI (LBAN
in internal binary (LBBN)

The Primitive Block Header

Every primitive block has a 3-word header fbcated at the beginning of the block. These 3 word
are transparent 1o any size specifications. if you dump a block, make sure to allow for the 3 non-
data words at the beginning.

Tabie 4-1 shows the primitive block header, Note that the header has this format regardiess of
the data format of the block.

Tabie 4-1 Primitive Block Header

Word Description Range

1 Block type 0 = real floating point
1 = complex fioating point
2 = real integer
3 = complex integer

2 Biock exponent see text

3 Point count equal o PTCT value

The value of word 1 depends on the data format in which the block was filled and any subse-
quent operations performed on it. The block exponent value in word 2 is used to calculate
amplitude values for real integer and compiex integer data blocks (types 2 and 3). The egua-
tionis:

amplitude = valug(25iock exponent

Finally, the value of word 3, the point count, is equal to point count specified for the block. i you
have previously specified this with the PTCT command, word 3 will be equal to the value of
PTCT. H you have not used PTCT on this block, word 3 is equat to the dynarnic length of the
block in poirts,
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Primitive Block Pointer (PBLK)

The primitive block pointer command (PBLK) specifies the active block for dumping and
loading. Its syntax is:

PBLKn
where nis the number of the block

The number of the block, n, must be between G and 15 and must represent an aexisting block,

Dumping Blocks

Primitive data blocks can be dumped in each of the three data formats {refer to Chapter 3 for
descriptions of data types). When the HP 3562A receives the dump command, it ouiputs six
glements;

elements1-2:  #l or #A (to specify format)

element 3: length variable

elements 4-6;  header (described earlier in this section)

The length variable diffiers from the point court in the header in that the length varable includes
the three header elements, while the point count does not,
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Dump Block in ASCII (DBAS)

The.dump block in ASCl command (DBAS) dumps a block {specified by the block pointer)
in ASCIi format. {For a description of the ASCIH format, plese refer to Chapter 3.) The format
specifier is #1, and the length word specifies the number of elements to be transferred.

Dump Block in ANSI (DBAN)

The dumg block in ANSI format (GBAN) dumps a block (specified by the block pointer) in
ANSI floating point format. {For a description of this format, please refer to Chapter 3.) The
format specifier is #4A, and the length word specifies the number of bytes to be transferred.
Only biocks shorter than 32,768 byies (including header) can be transferrad this way.

When using the ANS! transfer, remember that these are 8-byte floating point values. Also, if
your computer has an ASCH formatter, you need 1o disabie it for ANSI transfers,

Dump Biock in Internal Binary (DBBN)

The dump block in internal binary {DBBN) dumps a block (specified by the biock pointer) in
the internal 32-bit floating point format. (For a description of this format, please refer to Chapter
3.) The format specifier is #A, and the length word specifies the number of bytes to be trans-
ferred. Only blocks shorter than 32,768 bytes (including header) can be transferred this way.

When using the binary transfer, remember that these are 32-bit floating point values. Also, i
your computer has an ASCI formatter, you need {o disable it for binary fransfers.
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Loading Blocks

When primitive data blocks are loaded intc the HP 3562A, it expecis the following six
elements:

elements1-2:  #1 or #A to specify format
elemenis 3: length variable

glements 4-8:  header (described earlier in this section)
Load Biock in ASCH (LBAS)

The load block in ASCIF command (LBAS) loads a block (specified by the block pointer} in
ASCil format. (For a description of the ASCIl format, plese refer to Chapter 3.} The format
specifier is #1, and the length word specifies the number of elements to be transferred.
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Load Block in ANSI (LBAN)

The load block in ANSI format (LBAN) loads a block {specified by the block pointer) in ANS|
floating peint format. (For a description of this format, please refer to Chapter 3.) The format
specifier is #A, and the length word specifies the number of bytes to be ransferred. Only
blocks shorter than 32,768 bytes (including header) can be transferred this way.

When using the ANSI transfer, remember that these are 8-byte floating point values. Also, i
your computer has an ASCH formatter, you need to disable it for ANSI transfers.

i.oad Block In internal Binary (LBBN)

The load block in internal binary (LBBN) loads a block (specified by the block pointer) in the
internal 32-bit floating point format. (For a description of this format, please refer to Chapter 3)
The format specifier is #A, and the length word specifies the number of bytes to be transferred,
Only blocks shorter than 32,768 bytes (including header) can be transferred this way.

When using the binary transfer, remember that these are 32-bit floating point values. Also, if
your computer has an ASCIl formatter, you need to disable it for binary transfers.
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MATH OPERATIONS

The commands in this section perform math operations on data blocks. If you have not yet
created and filed the biocks needed for your math operation, refer to the previous section,
"“(General Block Operations.” The commands covered in this section are:

Add blocks (ADDB)
Add complex constant (ADDX)
Add rea constant {ADDC)
Subtract blocks (SUBB)
Subtract complex constant (SUBX)
Subtract real constant (SUBC)
Multiply blocks (MPYB)
Multipy by complex constant (MPYX)
Mulliply by real constant MPYC)
Multiply by je (MPJW)
Muttioly by self conjugate {MPSC)
Muttiply by magnitude squared MPMG)
Divide by block (DVB)
Divide by complex constant (BIVX)
Divide by real constant (DIVC)
Divide by i (DVIW)
Divide imaginary part (DIVIy
Divide real part (DIVR)
Divide into real constant (BVIR)
Negate block (NEGB)
Conjugate block (CNJB)
Differentiate biock (DIFB)
Integrate block {INGB)
Power spectrum summation (PSFS)
Cross spectrum summation (CSPS)
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Add Biocks (ADDB)

The add blocks command (ADDB) aflows you to add two data blocks. Its syntax is:
ADDBNT,N2[,n3]
where n1is the first addend
n2 is the second addend

n3 is the destination of the resutt (cptional)

ADDB adds n1to n2 and puts the result in n3. n3 is an optional parameter; if it is not specified,
the result in putin n2.

Add Complex Constant to Block (ADDX)

The add complex constant command {ADDX} allows you to add a complex constantio &
complex block. fts syntax is:

ADDXn1.n2.n3[n4]
where nl is the real part of the source constant
n2 is the imaginary part of the source constant
n3 is the complex second addend block
nd is the opticnal destination for the result
If n4 is not specified, the result is put in n3. As an example, the BASIC statement:

OUTPUT 720, "ADDX1,2,3,4"

adds 1+, 2 to 3 and puts the result in block 4.
Add Real Constant to Block {ADDC)

The add real constant to block command (ADDC) adds a real congtant to the contents of a
second block. Its syntax is:

ADDCNT,N2[n3]
where n1is the source constant
n2 is the real second addend block

n3 is the optional destination for the result

If i3 is not specified, the resultis put in n2.

413



Chapter 4--Signal Processing Group
MATH OPERATIONS

Subtract Blocks (SUBB)

The subtract block command (SUBB) allows you to subtract one block from ansther. Its syriax
is:

SUBBN,n2[n3]
where n1is the minuend
n2 is the subtrahend

n3 is the optional destination block

SUBB subtracts n2 from nt and puts the result in n3. If n3 is not specified, the result is put in n2.

Subtract Complex Block From Complex Constant (SUBX)

The subtract complex constant command (SUBX) allows you to subtract a complex block from
a compilex constant. Its syntaxis:

SUBXnt,n2,n3,n4]
where nl is the real part of the minuend
n2 is the imaginary part of the minuend
n3 is the complex subtrahend
n4 s the optional destination for the resulkt
If n4 is not specified, the result is put in n3. As an example, the BASIC staterent:

OUTPUT 720; "SUBX1,2,3,4"

subtracts block 3 from 1+, 2 and puts the result in 4.
Subtract Real Constant from Block (SUBC)

The subtract real constant from block command (SUBC) subtracts a block from a real constant.
fts syntax is:

SUBCN1,n2{,n3]
where n1is the constant minuend
n2 is the subtrahend block

n3 is the optional destination for the result

If n3 is not specified, the result is put in n2.
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Muitipty Blocks (MPYB)

The multiply blocks command (MPYB) aflows you 1o muitiply two blocks. If syntax is:

MPYBn1,n2i,n3]
where nl is the first factor
ne is the second factor

n3 s the optional destination for the result

MPYB muitiplies n by n2 and puts the resultin n3. n3 is an optional parameter; if it is not
specified, the resultis putin n2.

Muitiply Block by Complex Constant (MPYX)

The mutiply complex constant command (MPYX) allows you to multiply a complex constant by
a complex block. its syntax is: :

MPYXri,n2,n3[,n4]
where nt is the real part of the source constant
n2 isthe imaginary part of the source constant
n3 is the complex biock

n4 is the optional destination for the result

If n4 is not specified, the result is put in n3. As an example, assume block 1 = (1,3,5),
block 2 = (2,4,6) and block 3 = (1,2,3,4,5,6). The BASIC staterment:

QUTPUT 720; “MPYX1,2,3,4"

muitiplies 1 and 2 by 3 and puts the result in block 4.
Muitiply Biock by Real Constant (MPYC)

The mutltiply real constant block command (MPYC) muitipkes a real constant by a real biock. Its
syntax is:

MPYCn1,n2{,n3]
where ntis the source constant
n2 is the real block

n3 is the optional destination for the result

i n3 is not specified, the resultis put in n2.
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Multiply Block by je (MPJW)

The muitiply by ju» command {MPJW) command allows you to multiply a block by ju to per-
form artificial differentiation. Its syntax is:

MPJWastat, Aw,nt[,n2]
where @2t js the starting value of @
Aw is the w increment

nl i the block to be differentiated
n2 is the optional destination biock for the result

Muitiply Biock by Self Conjugate (MPSC)

The muitiply by self-conjugate command (MPSC) allows you to multiply a complex block by its
complex conjugate. Its syntax is:

MPSCri[,n2]

where nl is the complex block
n2 is the opticnal destination for the result

Multiply Block by Magnitude Squared (MPMG)

The multiply by magnitude squared command allows you to multiply a real block by the
magnitude sguared of a complex block. fts syntax is:

MPMGn1.n2[n3]
where 1 is the real block
ne is the compiex block

n3 is the opticnal destination of the result

i n3 is not specified, the result is put in ni.

Divide Block by Block (DIVB)

The divide Block command {DIVB) allows you 1o divide one block by another. [ syriax is:
DIVBn1,n2{,n3]
where nit is the dividend
n2 isthe divisor

n3 is the optional destination for the result

DiVB divides n1 by n2 and puts the result in n3. n3 is an optional parameter; i it is not specified,
the resultis put in n2,
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Divide Block by Complex Constant (DIVX)

The divide block by complex constant command (DIVX) allows you te divide a block by a
complex constant, Its syntax is:

BIVXnl.n2,n3[,n4]
where nlis the real part of the divisor
n2 is the imaginary part of the divisor
n3 is the complex dividend block
n4 is the optionat destination for the result
if nd is not specified, the result is put in n3. As an exarmple, the BASIC statement:

QUTPUT 720, "BNX1,2.3,4"

chvides bleck 3 by 1+, 2 and puts the result in block 4.
Divide Block by Real Constant (DIVC)

The divide block by real constant command (DIVC) divides a block by a real constant. its
syntax is:

DIVCni1,n2[,n3]
where n1is the constant divisor
n2 is the dividend block

n3 ig the optional destination for the result

if n3 Is not specified, the result is putin n2.
Divide Block by jo (DVJW)

The divide by jo command {(DVJW) command allows you to divide a block by j to perform
artificial integration. its syntax is:

DVdWestat Ap,ni[.n2]
where wstatig the starting value of ®
Aw isthe @ increment
n1 isthe block to be integrated
n2 isthe optional destination block for the result

if n2 is not specified, the result is put in nl.
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Divide Imaginary Part of Block (DiVI)

The divide imaginary part of block command (DiVI) allows you to divide the imaginary part of a
complex biock by a real constant. lts syntax is;

DIVIn1,n2[,n3}
where ni is the complex block
n2 containg the real value

n3 is the optional destination for the result

If n3 is nat specified, the result is put in n.

Divide Real Pari of Block (DIVR)

The divide real part of block command (DIVR) allows you to divide the real part of a complex
block by a real constant. Its syntax is:

DNVR n2{,n3)
where ntis the complex block
n2 contains the real value

n3 is the opticnal destination for the result

If n3 is not specified, the resultis put in 1,
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Divide Block into Real Constant (DVIC)

The divide block info real constant command (DVIC) allows you to divide a real block into a real
constant, Its syntax is:

DVICn1,n2[.n3)
where nis the real divisor biock
n2 is the real dividend constant

n3 is the optionat destination for the result

[f i3 is net specified, the result is putin n1.

Negate Block (NEGB)

The negate block aliows you to negate the contents of a block. lis syntax is:
NEGBN1[,n2]

where n1 is the block o be negated
n2 is the optional destination for the result

i n2 is not specified, the result is put in ni.

Conjugate Block (CNJB)

The conjugate block command (CNJB} computes the complex conjugate of a data block.
Its syntax is:

CNJBAI[n2]

where nl is the block fo be conjugated
n2 is the optional destination of the result

if n2 is not specified, the result is putin nt.
Differentiate Block {(DIFB)

The differentiate block comand (DIFB) computes the differential of a data block. Its syntax is:
DIFBM[,n2}

where nlis the block tc be differentiated
n2 is the optional destination for the rasult

#n2 is not specified, the result is putin nt.
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integrate Block (INGB)

The integrate block comand (INGB) computes the integral of a data block. Its syntaxis;
INGBN{,n2]

where ni is the block to be integrated
n2 is the optional destination for the result

¥ n2 is not specified, the result is put in nt,
Power Spectrum Summation (PSPS)

The power spectrum summation command {PSPS) computes the power spectrum of a com-
plex floating point block and sums it with the contents of a second block. Its syntax is:

PSPSHt n2

where nis the block fo be summed
nZ is contains the cumulative result
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Cross Spectrum Summation (CSPS)

Thne cross spectrum summation command {CSPS) computes the cross spectrum of two com-
plex floating point blocks and sums the result with the contents of a third block. lis syntaxis:

C8P&nt,n2,n3
where i1 is the first complex biock

ne is the second complex Block
n3 contains the cumulative resuilt
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AVERAGING OPERATIONS

The HP 3562A offers the foliowing averaging primitives:

Exponential averaging XAVG)
Power specirum exponential averaging (PXAY)
Cross spectrum exponential averaging (CXAV)
Peak hold (PKHD)
Power spectrum peak hold (PPEK)
Cross spectrum peai hold (CPEK)

Exponential Averaging (XAVG)

The exponential average command (XAVG) averages data blocks using an exponentially
weighted averaging formula. Its syntax is:
XAVGENT, N2, awf

where n1is the biock to be averaged
ne is the cumulative average
awf is the expohential weighting factor

The weighting factor, awf, is interpreted as a power of 2. The formula used in exponential
averaging is:

A, = ({1—2ma, + 27D,
where A_ Is cumulative average (in n2)

D,, is new block {inn1)
awf is exponential weighting factor

Power Spectrum Exponential Averaging (PXAV)

The power spectrum exponential averaging command (PXAV) computes the power spectrum
from & complex block then exponentially averages that with a cumulative average in another
block. lts syntaxis:
PXAVNRt n2 awt
where nt is the complex data block to be averaged
nz2 isthe cumulative average
aw? is the exponential weighting factor

Refer to the exponenilal averaging command (XAVG) for the formuta used.
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Cross Spectrum Exponential Averaging (CXAV)

The cross spectrum exponential averaging command (CXAY) computes the cross spectrum
of two compiex blocks then exponentially averages that with a cumulative average in another
block. Its syntax is:

CXAVN1,n2,n3,awf

where n is the first complex block
n2 is the second complex biock
n3 isthe cumulative average
awf is the exponential weighting factor

Refer to the exponential averaging command (XAVG) for the formuda used.
Peak Hold (PKHD)

The paak hold command (PKHD) compares the magritudes of two blocks on a pointto-point
basis and holds the larger values. lis syntax is;

PXHDm,n2

where n1is the new block
nZ containg the peak values

Power Spectrum Peak Hold (PPEK)

The power spectrum peak hold command (PPEK) computes the power spectrum of a com-
plex block then compares its magnitudes to a second power spectrum biock and holds the
farger values. Its syntax is.

PPEKN1,n2

where n1is the new complex block
n2 contains the peak vaiues

Cross Specirum Peak Hold (CPEK)

The cross spectrum peak hold command {CPEK) computes the cross spectrum of two com-
plex blocks then compares those magnitudes to a third cross spactrum block and holds the
larger values. lts syntax is:

CPEKNt,n2,n3
where nlis the first complex block

n2 is the second complex block
n3 contains the peak vaiues
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MEASUREMENT OPERATIONS

The HP 3562A offers the following measurement primitives:

Histogram {H3ST)

Real FFY (RFFT)

Complex FFT {CFFT)

Real inverse FFT {RFTY)

Complex inverse FFT (CFTYH
Histogram (HST)

The histogram command (HST) compuies the histogram of a block and records the histogram
count in a second biock. lts syntax is as follows:

HSTni.n2 vmax

where nl is the block to be computed (cannot be complex)
ng is the destination block
vmax is the maximum absolute amplitude range for biock n1

The number of histogram bins equals the number of points in the destination biock {must be
greater than zero). Vmax should be greater than the magnitude of any element in m to aflow for
rounding.

Real FFT (RFFT)

The real FFT command (RFFT) computes the FFT of a real integer data block and stores the
result in a second block, its syntax is as follows:

RFFTr N2

where ni is the block to be transformed
N2 is the destination for the result

The result is a Tk complex block. RFFT can be performed only on block sizes of 2048 that
reside on 2k boundaries in memory. The imaginary part of the DC bin contains the Fs/2 point
(used by the inverse FFT). To place a block on a 2k bhoundary, make sure that ali data blocks
up to the block to be fransformed are multiples of 2 kwords long. Also, blocks for FFT and
inverse FFT operations must reside in the first 32 kwords of the 37.9 kwords available for signal
processing primiives. The FFT commands use the window currently selected, unless the force
or exponential is active, in which case the uniform window is used.

NOTE1

To obtain the correct 2-sided linear spectra from the FFT com-
mands, muttiply by the appropriate window correction factor:
Uniform —1.414242555
Hann—2.828485107
Flat top— 7.403524615 NOTEZ

Forward FFTs use a coefficientof 1 .
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Complex FFT (CFFT)

The complex FFT command {(CFFT) computes the FFT of a complex integer data block and
stores the result in a second block. Its syntax is as follows:

CFFTnt.n2

where nl is the block to be transformed
n2 is the destination for the resuit

The result is a 1k complex block. CFFT can be performed only on block sizes of 1024 cormplex
points that reside on 2k boundaries in memory. To place a block on a 2k boundary, make sure
that all data blocks up to the block to be transformed are multiples of 2 kwords fong. Also,
blocks for FFT and inverse FFT operations must reside in the first 32 kwords of the 37.9 kwords
avaitable for signal processing primitives. The FFT commands use the window currently
selected, unless the force or exponential is active, in which case the uniform window is used.

Real Inverse FFT (RFT1)

The rea inverse FFT command (RFT1) computes the inverse FFT of a complex integer data
block and stores the result in a second block. Its syntax is as follows:

RFTInt,n2

where nt is the block to be transformed
nZ is the destination for the result

The resultis a 2k real block. RFT1 can be performed only on biock sizes of 1024 complex
points that reside on 2k boundaries in memory. T place a biock ona 2k boundary, make sure
that all gata blocks up to the block to be fransformed are muttiples of 2 kwords long. Also,
blocks for FET and inverse FFT operations must reside in the first 32 kwords of the 37.9 kwords
available for signal processing primitives. The FFT commands use the window currently
selected, uniess the force or exponential is active, in which case the uniform window is used. n1
is destroyed by the inverse FFT.

Complex Inverse FFT (CFT1)

The complex inverse FFT command (CFTT) computes the inverse FFT of & complex integer
data block and stores the result in a second block. ts syntax is as foillows:

CFTim n2

where nl is the block to be transformed
n2 is the destination for the result

The result is & 1Tk complex block. CFT1 can be performed only on block sizes of 1024 complex
points that reside on 2k houndaries in memory. To place a block on a 2k boundary, make sure
that ali data blocks up to the biock to be transformed are multiples of 2 kwords long. Also,
blocks for FFT and inverse FFT operations must reside inthe first 32 kwords of the 37.9 kwords

available for signal processing primitives. The FFT commands use the window currently
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PLOTTING AND GRAPHING DATA BLOCKS

The HP 3562A’s plotting and graphing primitives aflow you to display data blocks on the
analyzer's screen. The plotting operations plot data versus data to create traces. The graphing
operations create displays given a data block and an X-axis increment. The commands cov-
ered In this section are:

Plot complex biock (PCBL)
Plot real biock (PRBL)
Graph block (GRBL)
Graph imaginary part (GRIM)
Graph real part {GRRE)

Plotting Complex Blocks (PCBL)

The plot complex block command (PCBL) plots the real part of a complex block versus the
imaginary part of that block. lts syntax is:

PCBLN1

where nt is the complex block to be plotted.

Plotting Real Blocks (PRBL)

The plot real block command (PRBL} allows you to create a display by plotting one real fioating
point data block against ancther. lts syntax is:

PRBLN1,n2

where n1is the first real block
ne is the second real block

Both blocks must be real and their point counts must be set the same.
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Graphing Real Blocks (GRBL)

The graph real block command {(GRBL) creates a trace from a real block and an X-axis
increment. Its syntax is:

GRBLN1,x,Ax
where ni is the block to be graphed
X is the X-axis starting point
A isthe X-axis increment
Before using this command, you need fo create and activate a display buffer that is at least as

big as the primitive biock you want to graph. Refer to Chapter 5 for handling dispiay buffers.
The primitive block i is transferred to the active display buffer when GRBL is executed.

Graphing Imaginary Part of Blocks (GRIM}

The graph imaginary part command (GRIM) is similar to the graph block (GRBL.), except that
GRIM uses just the imaginary part of a complex biock to create the trace. Iis syntax is:

GRIMn1,x,Ax
where ni is the block to be graphed
X is the X-axis starting point

A igthe X-axis increment

Refer to GRBL if you need more information.
Graphing Real Parts of Blocks (GRRE)

The graph real part command (GRRE) cperates in the same manner as GRIM, except that
GRRE graphs the real part of a complex biock. its syntax is:

GRREN %, Ax
where nlis the block to be graphed
X is the X-axis starting point

A isthe X-axis increment

Refer to GRIM and GRBL if you need more information.
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Chapter 5

DISPLAY CONTROL GROUP

PURPOSE OF THIS CHAPTER

The purpose of this chapter is to expiain the use of the display control group of bus-only
commands, There are three approaches to programming the display: the Hewlett Packard
Graphics Langauge (HP-GL), the binary language used by the display, or defining the display
as a plotter for HP BASIC 3.0 graphics commands. This chapter addresses the following
topics:

1. Description of the vector display
-— methods of display programming

2. Handling buffers

3. Programming with HP-GL
— moving the pen
- writing into buffers
—— drawing into buffers

4. Direct binary programming

— the 1345A programming langauge

— loading binary display buffers
5. Defining the display as a BASIC 3.0 plotter
6. Bumping display buffers

To get started, read the description of the display and the instructions on handling buffers, then
select the method best suited to your application.

DESCRIPTION OF THE VECTOR DISPLAY

The HP 3562A's display produces images by combining vectors and text characters. There
are 2048 points on each axis, for a total of over 4 miliion addressable points on the display. The
lower left corner of the display is address 0,0 and the upper right corner is 2047,2047. The
display’s aspect ratiois 4.7:3.9 (X,Y}.
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Methods of Programming the Dispiay

As stated at the beginning of the chapter, there are three methods you can use to program
images on the display;

1. HP-GL commands
2. Direct binary programming
3. Defining the display as a BASIC 3.0 piotier

HP-GL is the language used by Hewlett-Packard plotters, and the HP 3562A implements a
subset of that langauge. Using HP-GL is a simple way to create custom graphics. You can
create up to 16 display baffers, which you then fill with commands and put on the display as
needed. The commands are straightforward; each performs just one function. For example, to
select ine type 1 (solid lines), you simply send the Line Type command *“LT1” to the appropri-
ate buffer. The Introductory Programming Guide in Appendix A provides an example of HP-GL
programming.

Direct binary programming is one level closer to the display hardware and software. Instead of
many simple commands, this method has just four commands, each of which can perform
multiple tasks. Each command is a 16-bit word, and you configure each bit in the command.
For example, the Set Conditions command selects line types as weil, but it can also select
brightness and writing speed. While the direct binary commands are more complicated, they
provide faster display control because fewer individual commands are required. (In fact, the
HP-GL commands are used internally fo select the binary commands; HP-GL isolates you
from the bit-by-bit programming.)

Identifying the display as a piotter for BASIC 3.0 graphics commands allows you o program
the display in a high levef langauge. This method is the easiest for BASIC 3.0 users, but it the
slowest.

n sumrmary, use the display as a BASIC 3.0 plotter when you want programming that is easy
to lzarn and easy to use, and when speed is not a concern. Use the direct binary method for
more serious graphics work when both program size and execution time are critical. Finally,
use HP-GL when you need faster execution than BASIC 3.0 and friendlier programming than
direct binary.

Atwo-step procedure that gives you the ease of HP-GL and the speed of direct binary isto
load a buffer with HP-GL commands, dump it back te the analyzer, then reload it as a binary
command buifer. Once you convert a set of HP-GL. commands to binary, which is done
autornatically as you fill the buffer, you can then take advantage of direct binary's speed.
“Bumping Display Buffers,"” iater in this chapter, explains how to do this.
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COverview of Display Programming Steps

Regardiess of the method you use, there are four general steps 1o programming user displays:
1. Create display buffersin the analyzer’s memory
2. Activate a particular buffer
3. Load the buffer (with HP-GL, binary or BASIC 3.0)
4, Display the buffer
You must foliow this sequence to get anything on the display. Steps 1, 2 and 4 are independent
of the method used and are covered in the next section, “Handling Display Buffers.” Step 3 is

dependent on the method used; the three methods are discussed individually later in this
chapter.

HANDLING DISPLAY BUFFERS

A display buffer is simply an area you reserve in the HP 3562A’s memory for display program-
ming. You can create up to sixteen display buffers. Thare are six commands for handling
buffers:

DBSZ (display buffer size)—creates and sizes buffers

DBAC (display buffer activate & clear)—clears and activates a particular buffer

DBAA (display huffer activaie & append)—activates a buffer and allows
commands to be added to it

DBUP (display buffer up)—puts a buffer up on the display
DEDN (display butfer down)—takes a buffer down off the display

DBSW (display buffer switch)—replaces the bufier on the display with another
buffer.

These commands are discussed in the following paragraphs. Keep in mind that the general

sequence used with buffers is tc create a buffer, activate it, £ it with commands, then put #
up on the display.
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Creating Buffers

Buffers are created with the DBSZ (display buffer size) command. This sets the size, identifies
each buffer with a unique number, and determines how many buffers are created, Its syrtax is:

DB8SZs,nt,n

where s is size of buffer in words
n1is number of first buffer
rn is number of buffers created

For exampie, the BASIC staternent:

QUTPUT 720; “DBSZ100,0,4”
creates 4 buffers, numbered 0, 1, 2 and 3, each 100 words long. There are approximately 11
kwords of memory avaitable for all dispiay buffers, and the combined size of all buffers you
creaie cannot exceed this. The number of the first buffer, n1, must be between 0 and 15,

inclusive. The number of buffers, n, cannot cause buffers numbered higher than 15. For
example, if n1is 10, n cannot be greater than 8.

Clearing and Activating a Buffer

Belore a buffer can be fitled, it must be activated. You have two choices: clear and activate
or append and activate (discussed next). One buffer can be active at any time; itis the active
buffer that receives the graphics commands sent to the analyzer. The syntax for clearing and
activating is:
DBACH
where n is the number of the buffer

The buffer specified must already exist, and n must be between 0 and 15, inclusive. For
example, the command:

DBACH

clears buffer number 1 and then activates it. If the specified bufier is already on the display,
DBAC takes it down and clears it,

Clearing Buffers

To clear a buffer without activating #, use the clear buffer command (CLBFn, where n is the
buffer to be cleared).
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Appending and Activating a Buffer

if you need to add commands fo a buffer that has some commands already it but is not
currently active, you need to append and activate, rather than clear and activate. The syntax is:

DBAAR
where n is the buifer to be activated
For example, the BASIC statement:
OUTPUT 720; “DBAAS"
activates buffer number 5 without clearing it. As with DBAC, the buffer must already exist, and

n must be between 0 and 15, inclusive. [f the n is afready on the display, it is taken down and
activated.

Putting Buffers Up and Down

After you have filled a buffer with the desired commands, the next step is to put it up on the
display. This is done with DBUPN, where n is the buffer to be displayed. The command is
ignored if nis already up.

To take a buifer down, use DBDNn, were n is the buffer to be taken down. For both DBUP and
DBDN, the buffer must already exist, and n must be between 0 and 15,inclusive.

Dispiay Buffer Switch

For fast buffer switching, the DBSW {display buffer switch) command is provided, its syntax is:

DBSWn1Nn2

where nt is the bufferto go up
N2 is the buffer to come down

If 1 is already on the display, the command has ne effect. Both buffers must already exist, and
N1 and n2 must be between 0 and 15, inclusive.
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PROGRAMMING WITH HP-GL

The Hewlett Packard Graphics L.angauge (HP-GL) provides a simple method of programming
the analyzer’s display. Here is the general sequence of steps used with HP-GL:

1. Set up necessary buffer(s)

2. Activate one buffer

3. Move pen to desired location

4. Write text or draw vecior

5. Repeat sieps 3 and 4 as needed

6. Put the bufter up on the display
Modiify this sequence as needed to produce your display. Steps 1, 2 and 6 are discussed
garlier in this chapter under "“Handiling Display Buffers.” Remember that the screen does not

change until the buffer is put up on the display. The following sections shows you how to move
the pen, write text, and draw vectors.

MOVING THE PEN

The "pen” is the beam used to produce images on the display. The nomenclature is carried
over from the originat use of HP-GL, where the pen is an actua pen in a plotter. This section
explains how to control and move the pen. This is needed in two areas: positioning the pen to
start writing or drawing, and to actually draw vectors.

Turning the “Pen’ On and Off

Two commands determine whether the pen is up or down. PU {pen up) lifts the pen {tumsthe
beam off). PD (pen down) sets the pen down (turns the beam on), To move from one point to
another without drawing on the display, as when positioning the pen to start drawing, turn the
beam off. To move while drawing, as when drawing a vector or writing text, turn the beam back
on. In many cases you cannot be certain of the beam's current status, so it is a good ideato
explicitly turn it on or off before moving it. Note that, uniike a plotter, dropping the pen on a
display does not produce a dot; you need to move it a short distance to produce a mark.
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Absolute and Relative Plotting

There are two ways of moving the pen: absolute plotting and relative plotting. Absolute plotting
moves to an address refative to the origin (0,0—the lower left corner). The command is PA (Plot
Absolute). For exampie, the BASIC statement:

QUTPUT 720; *PA1000,1000”
moves the beam o approximately the center of the display. The first number if the X-axis

location, and the second is the Y-axis location. Remember this will draw or not draw to address,
depending on whether the bearn is on or off,

Relative plotting moves to an address relative to the current position of the beam. The com-
mand is PR (Plot Relative). For example, if the pen had not been moved since the PA1000,1000
command, sending the basic statement;

OQUTPUT 720; “PRO0,-500”
moves the beam 500 Y-axis units down from the center of the display. The X-axis location is not

changed because its relative address was specified as 0. Note that negative X values move the
bearn to the left, and negative Y values move the beam down.

WRITING INTO BUFFERS

Once you have the pen positioned, you can write text inio the buffer. You can control character
size, brightness, and rotation when writing text.

Setting Character Size

Character size is set with CHSZn, where n is 0-3:

= 24 x 36 points (default)
= 36 x 54 poinis
= 48 x 72 points
= 60 x 90 points
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Setting Brightness

There are four levels of brightness you can select, using BRITn, where n is 0-3:

0 = off

1= dm

2 = half bright

3 = full bright (defaulf)
Rotating Characters

Characters can be rotated at four angles, using CHROn, where n is 0-3:

0 = 0° {default}

1= 90°

2 =180°

3= 270°
Writing on the Display

When you have positioned the bearn and set size, brightness and rotation you are ready to
write text. The command is WRIT, and the alpha string must be enclosed either in single quote
marks or & pair of double quote marks. For example, the BASIC statements:
OUTPUT 720; "WRIT'MESSAGE"”
and OUTPUT 720; “WRIT"MESSAGE™"""”

both write MESSAGE at the current beam position. Because of the obvious complexity of the
second format, the first is recommended.

As an exampile of combining the four text commands, the BASIC staterments:
OUTPUT 720; “CHSZ2”
OUTPUT 720; “BRIT3”
OUTPUT 720; “CHRO1”
QUTPUT 720; “WRITXXOOCOOK

write XXKXXXXXXXX on the display at a 90 degree angle, with character size 2 and brightness 3.
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DRAWING INTO BUFFERS

Drawing vectors is merely a special application of moving the beam. Send the PD command to
turn the beam on, then PA {Plot Absolute) and PR (Plot Relative) can draw vectors for you. For
example, the BASIC staterments:

OUTPUT 72¢;"PU”
OUTUPT 720;”PA1000,1000”
OUTPUT 720;"PD”
OQUTPUT 720;”PRO,-800"

draw a vector from the center of the screen to 800 units down the Y-axis to 1000,200. The

brightness selection (BRITn) explained in the |ast section applies to vectors as well. There is
one more selsction for vectors only, selecting the line type.

Selecting Line Types

Lines types can be selected with LTn, where nis 0-4.

0 = solid iines (defautt)

1 = solid lines with intensified endpoints
2 = long dashed lines

3 = short dashed fines

4 = endpoinis only

# an optional second parameter is sent, it is ignored (for HP-GL. compatibility).

Figure 51 shows the five line types available,

(End points intensified on display oniy)

@ e e e e me rem  ee w wy t — m T T w A LA WA ML WM Ml et e e e e s o oy e =

AWNe»OQ

Figure 5-1 Display Line Types
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DIRECT BINARY PROGRAMMING

This is the fastest method of programming user displays. As explained earlier, it uses the
commands that the display processor itself uses. This saves time by bypassing the conversicn
from HP-GL to the display’s binary language. '

The overall programming sequence is the same: create a buffer, activate it, load it, then display
it. This method provides commands to dump and load the user display buffers in ANSHloating
noint, ASCII, or internal binary format. (See Chapter 3 for descriptions of these data formais.)

The Display’s Binary Language

The HP 3562A uses the HP 1345A Digital Display. The 1345A receives 16-bit words that are
decoded intc its four cormmands:

PLOT—moves the beam on the screen

GRAPH-—-creates a graph given a set of data

SET CONDITION-—defines vector attributes (brightness, etc.)
TEXT—writes alphanumeric text

Section V of the 13454 Designer’'s Manual and the 1345A Quick Reference Guide have been
included at the end this chapter to give you all the details of direct binary programming.

When you want tc fill the active buffer, you send a data array with the load usger display
commands: LUAS (ASCI, LUAN (ANS), or LUBN (nternal binary}. The following sections
expiain how 1o transfer binary display data o the analyzer. Please refer to Chapter 3 for
descriptions of the three data formats,

Loading User Buffers in ASCIi (LUAS)

The LUAS command loads the active display buffer with ASCl integer values. Here is a sample
listing:

QUTPUT @Dsa; “DBSZ100,1”
OUTPUT @Dsa; “DBACT”

QUTPUT @Dsa, “LUAS"

QUTPUT @Dsa USING “2AK";"#1”,5
QUTPUT @Dsa; Array(*)

QUTPUT @Dsa; “DBUP1”

Adter receiving LUAS, the analyzer expects #l 1o specify ASCH data, then a variable containing
the number of ASCHl variables to be sent (5 in this example). After receiving these first four
bytes, the analyzer is ready for data, which is in "Array” in this example. After the active buffer
{#1) is filed with the contents of “Array,” the buffer is put up on the display with DBUP.
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Loading User Buffers in ANSI Floating Point (LUAN)

The LUAN command loads the active display buffer with 84-bit ANSH floating point values,
which are converted o integers. Here s a sample fisting:

QUTPUT @Dsa; “DBSZ100,1"”

OUTPUT @Dsa; “DBACY”

QUTPUT @Dsa; “LUAN"

QUTPUT @Dsa USING “#,2AW";"#A” 40
OUTPUT @Dsa; FORMAT OFF

OUTPUT @Dsa; Array(*)

CUTPUT @Dsa; FORMAT ON

OUTPUT @Dsa; “DBUP1”

After receiving LUAN, the analyzer expects to receive #A to specify ANSI data fellowed by the
length word specifying the number of bytes to be cutput (40 in this example). After receiving
these first four bytes, the analyzer is ready for daia, which is in “Array’" in this example. (The
ASCIlH formatter was deactivated for this computer to prevent it from converting ANSE to ASCILL
Your computer/language may handle this differently; if it automatically formats output data to
ASCII, you need to disable this feature before sending ANS! data.} Finatly, buffer #1is put up
on the display.

Loading User Buffers in Internal Binary (LUBN)

The LUBN command loads the active display buffer in the HP 35624's internal binary format.
This load command can be used only with data that have been dumped from the analyzer in
{or exiernally converied to) the internat binary format. Here is a sample listing:

QUTPUT @Dsa; “DBSZ100,1”

OUTPUT @Dsg; “DBACT”

QUTPUT @Dsa; “LUBN"

OUTPUT @Dsa USING “#,2A W, "#A” 10
OUTPUT @Dsa; FORMAT OFF

QUTPUT @Dsa; Array(*)

QUTPUT @Dsa; FORMAT ON

QOUTPUT @Dsa; “DBUP1”

After receiving LUBN, the analyzer expects 10 receive #A 1o specify binary data foliowed by the
length word specifying the number of bytes to be cutput (10 in this example). After receiving
these first four bytes, the analyzer is ready for data, which isin “Array” inthis example. (The
ASCIl formatter was deactivated for this computer fo prevent it from converting binary to ASCIL
Your computer/language may handle this differently; if it automatically formats output datato
ASCII, you need to disable this feature before sending binary data.) Finally, buffer #1is put up
on the display.
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DISPLAY PROGRAMMING WITH BASIC 3.0

512

As explained at the beginring of this chapter, the third method of display programming is
defining the analyzer’s display as the plotter for BASIC 3.0 graphics. The use of this technique
is described in BASIC 3.0 Graphics Techniques, The command used to speciy the display is:

PLOTTER IS 720, "HPGL"
where 720 is the analyzer's address
For example, the following BASIC 3.0 statements piot a box and some large text on the digplay:

PLOTTER IS 720, “HPGL”
OUTPUT 720, “DBSZ250,1”
OUTPUT 720; “DBAC1”
VIEWPORT 0,88,5,99
WINDOW +130,130,-100,100
FRAME

LORGS5

CSIZE17

MOVE 0,0

LABEL “BIG TEXT"
OUTPUT 720; “DBUPT”

This example aiso demenstrates the ability of this technique to draw larger text than is possibie
with the HP-GL technique.

DUMPING DISPLAY BUFFERS

Every display buffer inthe HP 3562A, both user buffers and the analyzer's own internal
buffers, can be dumped via HP-IB. The internal buffers hold data traces, marker readouts, etc.
This section shows you how to select the buffer to be dumped, describes the internal dispiay
buffers, and shows how to dump the selected buffer.

Dumping buffers takes two steps: first, use the vector block pointer (VBLK) to identify the buffer
to be dumped. Second, select the data format in which you want the data dumped, then send
the appropriate command. Buffers can be dumped in ASCII, ANSI floating point, and the
internal binary formats. {For general information on these formats, please refer to Chapter 3.)

Display buffers contain 1345A binary commands (see "'Direct Binary Programming’’ earlier in
this chapter). When HP-GL. or BASIC 3.0 commands are loaded, they are converted to 1345A
commands by the analyzer. Because of this conversion, you can program a display intially
with HP-GL or BASIC 3.0, load it into the analyzer, then dump out the direct binary equivalent,
If you then store these binary commands, you can have the speed advantage of direct binary
any tme in the future that this display is needed.
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The Vector Display Buffer Pointer (VBLK)

The buffer to be dumped is selected with the vector buffer pointer command (VBLK), Its
syntaxis:

VBLKn
where n is ihe buffer number
The number you specify with n depends on whether or not user buffers are being used. Table
51 shows the value of n to be used for dumping all user and internal display buffers. Note that

to dump user buffers, their numbers are offset by + 4 from the number used te identify them
for other graphics commands,

Table 51 Identifying Buffer Pointer Values

Value of n (VBLKn) User buffer internal buffer

o — Softkey underlining
1 — Softkey menu

2 e Command echo

3 — Message

4 8] Special markers, trace A
5 1 Special markers, trace 8
6 2 X marker readout
7 3 Y marker readout
8 4 Trace A

9 5 Trace B

10 8 Grid

" 7 e

12 8 Ya readout

13 9 Yb readout

14 10 Xa readout

15 11 Xb readout

16 12 A label

17 13 8 label

18 14 —_—

18 15 —_

If any user buffer has been created, the user buffer corresponding to nis dumped. Ctherwise,
the internal buffer corresponding 1o nis dumped. For example, if you set up a user buffer with
the DBSZ command then send VBLKID, you wili get user buffer 8 if you send a dump com-
mand. However, if you had not created a user buffer and you sent VBLKI10, you would get the
irternal grid buffer in response to a dump command.
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Dumping Buffers in ASCIl (DVAS)

The display budfer identified with the vector butfer pointer (WBLK) can be dumped in ASCH
format with the DVAS command. There is no header with this transfer, just # and the length
variable. The following BASIC statements dump the internal bufier that contains the softkey
labels:

OPTION BASE 1

QUTPUT 720; “DVAS”

ENTER 720 USING “2A,K"";A$,Length
REDIM Buffer{Length)

ENTER 720 Buifer(*)

This dumps the #t format specifier into A$, the length variable into “Length,” and the ASCI|
variahles into integer array "'Buffer.”

Dumping Buffers in ANSI Floating Point (DVAN)

The display butfer identified with the vector buffer pointer (VBLK) can be dumped in ANS!
floating point format with the DVAN command. There is no header with this transfer, just #A and
the length word indicating the number of bytes to be transferred. The following BASIC state-
ments dump the internal buffer that contains the scftkey labels:

OPTION BASE 1

ASSIGN @Dsa to 720

OUTPUT @Dsa; “DVAN”

ENTER @Dsa USING “9,2A W’":A$,Length
REDIM Buffer (Length DIV 8)

ASSIGN @; Dsa FORMAT OFF

ENTER @Dsa Buffer(*)

This dumps the #A format specifier into A, the length word into ““Length,” then redimensions
the array to Length/8 (8-byte floating point values).

Dumping Buffers in Internal Binary (DVBN)

The display buffer identified with the vector buffer pointer (VBLK) can be dumped in the
analyzer's internal binary format with the DVBN command. There is no header with thistrans-
fer, just #A and the length word indicating the number of bytes to be transferrec, The foliowing
BASIC statements dump the internal buffer that contains the softkey labels:

OPTION BASE 1

ASSIGN @Dsato 720

CUTPUT @Dsa; "DVBN”

ENTER @Dsa USING "%,2A,W'";A$,Length
REDIM Buffer (Length DIV 8)

ASSIGN @Dsa; FORMAT OFF

ENTER @Dsa Buffer(*)

This dumps the #A format specifier into A3, the length word into “Length,” then redimensions
the array to Length/2 (2-hyte vaiues).
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NOTE: Bit 015 is used only for vector memory board
commands. For standard 1345A commands, D15
should be @

1345A 16 Bit Data Word.

MSE L85
014 DIEJ[DWH iy g 9 0A OF D& D& D4 03 ne

COMMANDE% COMMAND MOGIFIERS

3
&
2

13454 COMMANGS
Poetg | osis

Bt Condition 1 i
Plet Command [ i
D

Graph: Command
Text Command

e

Chapter 5—Display Control Group

1345A Quick Reference Guide

Programming Command Ranges.
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SORRAANDT BANGES OF T

TAASA

1EAEA Correnang

et

besx e smal Rangs

k. Graph
Set Deita-X

4 Sat Condilien

COBEHG-{
10066
14060-377

SO000-2

BLIEUIRE
ADLOD-57777
EOOBC-TIVTT

QUAG-OFFF
LU
TEOO-1FFE

ADDG-SFFF
BOO0-TFFF

Set Condition Command.

Set Condition Command:

MSB ! LSB
D14 D31012 D3 DG D9 BB D7 D6 DS D4 D3 D2 DI DB

to1 i e WX X w s 8 X W We X X X

Note: Bit § (D8] must ba sero
Command Moditlers:

a 1o Set Ling Intansity:

H] Ia intensity
4 a8 Biari
@ 1 i
1 & Halt Brighin
1 1 Fuil Bright
b, To Set Line Type
b L Type
@ g Solid Line
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1 [ Long Das
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Graph Command.

Greph Command:
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Command Moditlers:

a. Xyinf tion (D1

spacified by De-Di or all subseguent Y comrdinates
by Ce-Dee The beam is 10 be movad o this Y
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MEMORY BOARD COMMANDS.

Vector Memory Word.

ML M4 M3 MIZ MIT MG ME MB M7 ME ME M4 M3 M2 MY ME
#  Bie B By B Be B S B B B B By B B Be

1SEE DATA BIT DEFINITIONS FOR 13454 CUOMMANDSS

Ot O3 D2 Dieling 089 D& D7 D6 D& Ds DI D2 DY D@

] B XY PCyDe Dv D @ e Ds D4 D D2 D &
DATA

Command Niodiflers:
4. XY information (0123

= X cogrdinate {B-2847, specified by De-Dra

B
{ = Y coordinate (B-2647}, spacitied by De-Dse

i PC Beam Controt information (11

@ = Beam OFF (movei
1 = Beam ON (Craw}

1 2 010 in. per ps
@ i QA8 dn per ps
S infernal Jump.
An nternal ump does not aftect the Vector Memory address poter
pIOt Command‘ Mt5 14 MI3 MIZ M1 Mg MO ME M7 ME MS M4 M3 M2 M1 ME
Plot Command: 1 i X oAt Aw A As BT AR As Ad A A2 A1 Ag
MSB 88 X = OONT CARE

M15 =1, M1A =B Internal iump to Veclor Memary addrass specified by At thru Ae during
refresh.

Address Pointer.

WIS MI4 MI3 M1Z2 MY MIE M3 ME M7 OME M5 w4 M3 a2 M ME

X X X X A Aw As M A A8 As A A3 M A Mg

¥ = DONT CARE
Ag = B Set poirter register 1o the Vagior Memaory address value specified Dy A thru Ag.
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13454 Modified ASCIH Character Set. Capabiiities for Character and Vector Combinations.
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"SECTION V
1345A PROGRAMMING

iINTRODUCTION.

This section of the DESIGNERS MANUAL will describe the programmable functions of the 1345A
Digital Display Module. Proper understanding of the capabilities and limitations of the 1345A wil!
enable the user to obiain optimum performance. This section of the manual will be divided into three
parts. These three parts will address the areas of 1345A Programming Commands, 1345A Display
Requirements, and Performance Optimization. It is recommended that the user read through Section
4 Interfacing the 1345A, prior to reading this section, Please read the compleietextoncetogainafirm
foundation of the total 1345A operating environment.

The 1345A Digital Display has 4 commands. These are PLOT, GRAPH, SET CONDITION, and TEXT.
These four commands provide complete programmable vector and text generation with a minimum of
command overhead. Most vector and text operations can be handled with only one 18 bit command
word.

The 1345A receives 16 bit data words over the 28 pin interface connector. These 16 bit data words
are decoded by the 1345A into one of four distinct commands. Each 16 bit data word sent to the
1345A can be separated into two distict data fields. The 1345A 16 bit data word is shown infigure 5-1.

Each of the commands that the 1345A can recognize is selected by the state of data bits D14 and
D13. Data bit D15 is used only for memory board operations and is discussed later. The 1345A without
memory uses only data bits D0-D14. The lower 13 data bits D0-D12 are used as command modifiers,

MSB LsB
D14 D13!'D12 D11 DI D9 D8 D7 D6 D5 D4 D3 D2 DI DB

COMMAND|<— COMMAND MODIFIERS >

1345A COMMANDS

Bit 14 Bit 13
Set Condition 1 1
Piot Command 5] )
Graph Command a4 1
Text Cormmand 1 ]

Figure 5-1. 1345A 16 Bit Data Word

Chapter 5-Dispiay Control Group
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These modifiers allow each command to have several selectable atributes Vector drawing
operations are directly dependent on the status of these data bits in every 1345A command. Each of
these commands and their moditiers will be dicussed using programming examples. The 16 bit data
for the examgples will be in HEXADECIMAL or HEX farmat. This format is easier to follow than 18 bit
binary data words. Each HEX data word sent tc the 1345A will be eguivalent to a 18 bit binary word,

HEX Format Generation. Fach 16 bit data word can be separated into four, four bit binary numbers,
This allows each four bit binary number to have sixteen distinct combinations. Each of these
combinations is assigned a HEX equivalence. The conversion from binary to HEX is contained in
tigure 5-2,

Each data word in the following command examples will use this HEX format These HEX
representations will correspond to the required bit patterns recognized by the 13454,

Hexadecimal Code Binary Code
b4 bz  be

g

P N g e SR Sl S RS S S
—_ e T R D WY o B

MMODOOP OO0 WN =

8
1288

Hex Code C F 1%}
1B 1111 (8860

Binary Code

Figure 5-2. Binary to HEX Conversion

PROGRAMMING EXAMPLES.
Vector Plolting.

An explanation of vector drawing will help clarify the process. In figure 5-3, there are three vactors
defined by four endpeints. Each vector regquires two endpoints. The vector from point 1 to point 2
reguires two endpoint declarations. The vector from peint 2 to point 3 requires only point 3 be declared
as an endpoint, because point 2 is already established. The vector drawn from point 2 to point 3is a
vector with the beam off. This allows the beam to be movead to new vector starting points without
affecting existing displayed vectors. The vector from point 3 o point 4 is drawn with the beam on. The
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Ye ®?|

¥i

Figure 5-3. Vector Piotting

correct sequence for constructing vectors in PLOT mode is ALWAYS Xfirst, Y next, X, Y, X, ... Y, until
the vector sequenceis complete. A vector is plotted according to the last SET CONDITION command
sent to the 1345A

The "BEAM ON” bit inthe PLOT command is ignored if the coordinate being specified is an X value.

The beam status only has effect if the Y coordinate is being entered. The CRT beam will move to the
location specified by the last X and Y coordinate values specified in the PLOT commands.

Giraph Plotiing.

An example of the grapgh command s contained in figure 5-4. In this example 15 veciors are drawn
with only 20 commands. The sequence is described below.

Step 1 — Set Congition 10 define line type,
Step 2 — Plot command 1o set X location at lower left corner of graph.
Step 3 — Plot command to set Y location at lower left corner of graph.

Step 4 — Graph command to set X increment value, This value is referenced to the X axis of the
graph,

Step 5 — Graph command with beam off and Y value set to 0. This will not plot anything, but is
used to initiate the X increment to point 1.

Step 6 - Graph command with beam on and Y value set to point 1.

Step 7 — Graph command with beam on and Y value set to point 2.

(send only Y values of points 3 through 14)

Step 20 — Graph command with beam on and Y value set 10 point 15.
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Normal XY plot mode would require 33 commands to construct the same graph. Note thatthe above
command.sequence does not include generation of the graph axis, only construction of the graph
itself,

The construction of a graph can have two forms. The vecters may start at either the origin or
somewhere along the Y axis of the graph. If the origin is the siarting point, then the user needs to set
the first Y value to zero. This will not piot anything but wifl start the graph at the origin and increment the
Xvalue by one. When the next Y value is sent, a vector will be drawn from the origin to the new Y value,
If the Y axis is the starting pointthen the user needs 10 send the first Y value with the beam off. This will
insure that the axis of the graph is not altered by the iine type set for the graph trace. For the next Y
value the beam should be turned on.

A< (BEAM OFF]

Figure 5-4. Graph Mode Example

1345A COMMANDS.

Set Condition Command.

When D14 and D13 are both in the High TTL state, the 1345A will interpret the data word as a SET
CONDITION command. This command is used to set vector attributes. The attributes affected are
Hne type, speed, and intensity. The required bit patterns for this command and its command modifiers
are contained in figure 5-5.

By combining line intensity and writing speed parameters, up to twelve levels of discernible intensities
can be generated. Figure 5-6 contains several example combinations. This allows the user to create
dispiays with background graticules and intensify important trace data. The beam will be brightest
with the intensity set at full bright at the slowest writing speed. The beam will be dimmest with the
intensity set at dim at the fastest writing speed. The SET CONDITION command may be executed at
any time and the vector attributes will remain in effect until another SET CONDITION command is
executed. Data bit 6 in this command is defined to be TTL low. This MUST occur when the Set
Condition command is executed or the display may respond in an undefined fashicn.
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Set Condition Command:

MSB !
D14 D13{Di2 D11 DI@ D9 D8 D7 D6 D5 D4 D3 D2 Df

LSB
De

Tt bR e XX b ke F X W1 We X X
Note: Bit 6 (D8) must be zero.
Command Modifiers:

a. To Set Line Intensity:

i i Intensity
g ) Biank
@ 1 Dim
1 o} Half Brightness
1 1 Full Brightness
b. To Sef Line Type:
L1 La Type
] g Soid Line
4] 1 Intensified End Points on Solid Line
1 7] Long Dashes
1 1 Short Dashes
c. To Set Writing Speed:;
Wi Ws Speed
1 1 005 in. per us
1 2 010 in. per us
@ 1 015 in. per us
%] ] 0.20 in. per us

Figure 5-5, Set Condition Command

6998n 4im, Short Dash, Speed 0.05
7800 Bright, Solid, Speed 0.2

70000 Hait Bright, Solid, Speed 0.2
7100n Hatf Bright, Long Dash, Speed 0.2

Figure 5-6. Set Condition Examples In Hex
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Plot Command.

When the two most significant bits of the data word  Di4and D13 areinalow TTL state, the 1345A wil!
recognize the data word 1o be a PLOT command. Figure 5-7 contains the correct bit pattern for this
command,

Plot Command:
MSB ; LSB
D14 D13 D12 D1t f Dig Dg D8 D7 D6 D5 D4 D3I D2 D1 DB
4 4] XY PCE Die Do Ds Dfr D8 Ds Dsa Dz Dz Do Da
-~ DATA

Y

Command Modifiers:
a. XY Information (D12)

A4 = X coordinate (@-2847), specified by Dg-Dis
1 =Y coordinate (8-2047), specified by De-Dig

b. PC Beam Control information (D11}

]
1

Beam OFF {move)
Beam ON (draw)

Figure 5-7. Plot Command Bit Paitern

This command moves the beam to a specific X-Y focation in the defined cartesian coordinate plane
each time an X-Y coordinate pair is received. The values of the X and Y coordinates range from 0 1o
2047 The origin of the cartesian plane is located inthe lower left corner and has an X-Y value of {10,0).
This command also turns the beam on or off for each vector. The beam may be moved in either mode.
The vector is drawn from the previous beam location to the current location specified by the last two
XY coordinate values in the PLOT commands. The vecior is drawn in accordance with the last SET
CONDITION command received by the 1345A.

The diagram in figure 5-8 is a single vector defined by its endpoints in the vector drawing area. To
draw this line the 1345A would need to receive two sets of X and Y coordinates. The 1345A raceives
the coordinates in the specified order X1,Y1,X2,Y2. The beamis moved only when the Y cocrdinate is
received. The status of the beam is only affected by the beam status bitin the Y coordinate command.
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Xi,¥Y1

Xz, ve

Figure 5-8. Vector Defined By Endpoints

Anexample of vaector plotting is contained infigure 5-9. This example contains vectors drawn with the
beamn on and with the beam off, The steps 1o draw these figures are given in the requirad sequence

with equivalent HEX code for the 18 bit data words.

BOX 1

BEAM HOYEHMENT
—
Xe,ve 3,3

Xi,vL X4,Y4

i

Drawing a Sguare

xXz,ve

t

X1, Y1

BOX 2

BEAN
BEAM MOVEMENT ON
—3

""l X3.Y3

\BUEFJ'::‘M\

e

4

— — — — — —

4,74

Drawing Two Herizontal Lines

Figure 5-9. Plot Vector Exampie
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To draw the figures, send the following 16 bit data words in sequence to the 1345A.

Command Step Box 1 data Box 2 data 13454
1. Set Condition 78180 7818n Sets Vector type
(Solid Full Bright, 05)
2. Plot X1 0200n 0200n X1=512
3. Plot Y1 (beam off) 1200n 1200n move (o Y1=512
4. PlLot Y2 {beam on) 1FO0n (beam offy 1700n move to Y2=1792
5. Plot X3 8FC0n 8F00n X3=1782
6. Piot Y3 {beam on) 1F00n 1FO0n move to Y3=1792
7. Plot Y4 (beam on) 1A00n {(beamoffi 1200n move to Y4=512
8. Plot X1 0200n 02000 Xi=b12
9. Plot Y1 (beam on) 1A00r 1A00n move to Y1=512

A description of these two examples will help the user understand the vector plotting process. Step 1
defines the vector attributes for the vectors to be plotted by the 1345A. Definition of a starting point is
crucial when plotting vectors. Steps 2 and 3 initialize thé starting point of the box. Next a new Y value is
received indicating that the beam be turned on. Since the X value didn't change, only a new Y value
need be sent. The beam will move to the location specified by the X-Y location when the Y value is
received. The vector is drawn according to the status of the last SET CONDITION command.

When a new horizontal locaticn is required, both the X and Y coordinates need to be sent 1o the 1345A,
The beam is only moved and the vector drawn when a Y coordinate is received. The Y value doesn't
change going from step 4 to step 5, but the X value does. This requires thata new X-Y coordinate pair
be sent to the 1345A as in steps 5 and 6. In step 7, the X value doesn’t require a change so only a new
Y value is sentin step 7. The beam is turned on to draw the vector. In steps 8 and 9 a new X-Y pair is
required so both values must be sent. To draw box 2, only steps 5 and 7 need to be changed. The
beam status bit telis the 1345A 1o turn the beam off during the movement. A vector is still drawn, but
with the bearm turned off.

The user should notice that when a vector is to be drawn vertically, only a Y value is sent for the
second vector endpoint. The 1345A has a “last X register that stores the value of the last X location,
This feature allows vertical vectors with the same X values to be drawn with one less endpoint
requirement.

When plotling vectors in the vector drawing area, the user should take into account the difference in
CRT screen height and width. The 1345A vector drawing area is 9.5 cm high by 12.5 cm wide and has
2048 addressable points in either direction. If this difference is not taken into account, boxes will
appear asrectangles. To plot vectors correctly, the user may nead 1o apply a scaling factor to vector
endpoint caicuiations. The scaling factors for the 1345A are approximately 21558 addressable
points/cm in the Y direction and 163.84 addressable points/ ¢m in the X direction. These figures are
used when calculating the actual length of vectors in cm.
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Graph Command.

The GRAPH command is very similar to the PLOT command. The purpose of the GRAPH command is
to allow plotting of vectors that have equal incremental X coordinates. When data word bits D14 and
D13 are TTL low and TTL high respectively the 1345A will interpret the data word to be a GRAPH
command as shown in figure 5-10. In the GRAPH mode. the 1345A will automatically increment the X
coordinate after each Y-coordinate is received. This allows single valued functions to be piotted in
graph form with fewer endpoints than would be possible using XY coordinates for each data point.

Graph Command:

MSB i £LSH
014 D13 D12 D11;D1E§ Dg D8 B7 D6 Db D4 D3 Dz D1 D4

§ 1 XY F’C;Dm De Ds D7 De Ds D¢ Dz Dz D¢ Do
| DATA >

Command Modifiers:
a. XY Information {D12)

a
1

It

Set Delta-X increment, specified by De-Dia for all subsequent Y coordinates
Set Y coordinate, specified by Da-Dig. The beam is to be moved to this Y
in conjunction with the Delta X increment.

b. PC Beam Control Information (D11}

& = Beam OFF imove)
1 = Beam ON {draw)

Figure 5-10, Bit Definition For Graph Command

There are three command modifiers in the GRAPH command. These modifiers control the X
increment, Y coordinate data value, and the beam status. When D12 is 0, the data in bits DG-D10
define the value of the X increment. This is the amount the X coordinate will increase after each Y
coordinate is plotted. The range of the X increment is 0 to 2047, 1t shouid be noted that X increases
refative to present XY coordinate values onthe screen. Figure 5-11 contains an example of the graph
mocde commands. The beam moves when the Y coordinale value is received.

Y3

Figure 5-11. Graph Mode Example
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To create the output in figure 5-10 the following steps were executed with the given 16 bit HEX data.

Command Step 16 Bit Data 1345A
1. Set Condition 7818n Set Vector Attributes
(Solid Full Bright, 05)
2. Plot X1 0200 X=b12
3. Piot Y1 (beam cff) 1200n move to Y=512
4. Gragh command Set Deita X 2040n set X increment {0 64
5. Graph command Y1 3280n Y=640
6. Graph command Y2 3280n Y=640
7. Graph command Y3 33000 Y=7568
8. Graph command Y4 3280n Y=640

Step 1 defines the line type, speed, and intensity. Steps 2 and 3 determing the starting point of the
graph. The delta X increment is established instep 4. The (41 Y values are sentin steps 5-8. The value
of X is incremented AFTER each Y value is received.

If the graph is to start at the axis origin, then execute a graph command withafirst Y value setio zero.
This wilt not plot anything, but wili increment the X value by delta X. The nextvector wiltbe drawn from
the origin to the Y value for the first X increment. If the graph is to start atthe Y axis. thenexecutea
value command. The next vector will be drawn from the Y value onthe Y axistothe Y value of the first
X increment.

Text.

The 1345A comes complete with an internal character generator. This internal character data is a
modified ASCI! character setfor graphics use. The data for commanding the 1345A to enter the text
mode is infigure 5-12. Data bits D14 mustbe TTL high and D13 must be TTL low. When this command
s executed the 1345A will interpret the lower eight data bits, DO-D7 as an equivalence foran ASCll or
special character. Bach vector of the character is drawn on the CRT screen according to the vector
characteristics of the last SET CONDITION command. The characters are always drawn at the
slowest writing speed. The line type has no visible effect except on the largest character size, (2.5X),
The position is defined by the last X and Y coordinates received by the 1345A,

When generating characters, the 1345A automatically provides character spacing fo the right of each
character.The TEXT commang has command maodifiers for size and rotation information. New size
and rotaticn information is controlled by the status of data word bit D8 To initigle new character
attributes, bit D8 must be set high as a new information indicator, If this data bit is "0", the size and
rotation bits are ignored.

The 1345A has 4 character sizes. These 4 sizes are defined by the status of bits D11 and D12. The
amount of space needed to drawthe characters is contained infigure 5-12 Thisisthe required space
needed out of 2048 X 2048 possible points. The number of characters that can be drawn across the
screen atthe different sizesisinfigure 5-13. An example of 1x character spacing is contained infigure
5-14.
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Text Command:

MS8 LSB
D14 Di3 D12 D11 Di1g D9 D8 D7 D& D5 D4 D3 D2 D1 DB

1 4] S S Re ES C Cs Cs ©Ca Gz G2 Co Co
CHARACTER

¥

Command Modifiers:
For Ce-Cr, see figure b-14
a. ES Establish Size of Character

@ = Use previous size and rotation
1 = Establish new size and rotation according to S, Sz, R and Re

b. Rotate Character CCW

Ry I s [ Rotation
@ & D degrees
& i 90 degrees
1 & 180 degrees
1 1 270 degrees

c. Character Size

S t S ] Size ! W X H (in addressable points)
] @ 1% 24 X 36
@ 1 1.6% 36 X 54
1 2 2X 48 X 72
1 1 25X 60 % 90

Figure 5-12. Text Cornmand Bit Paltern

4 PROGRAMMABLE CHARACTER SIZES:

1.0 X 56 characters per line, 29 horizontal lines possible.
1.5 X 37 characters per line, 19 horizontat lines possible.
2.0 X 28 characters per line, 14 horizontal lines possible.
2.5 % 22 characters per line, 11 horizontal tines possible.

Figure 5-13. 1345A Character Display Capabilities
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e

36 R

A 24 12 24
A6 -

¥
él
36
\

Figure 5-14. Example of 1% Character Spacing

The starting position cof each character is the lower teft corner of the defined character celi. After
drawing a character, the 1345A advances to the starting point of the next character much like a
typewriter would operate. The 1345A also contains many special characters that facilitate graphics
and display annotation. Figure 5-15 contains the modified 1345A ASCH character setin HEX format.
This HEX code is sent 10 the 1345A in the lower 8 bits of each text command.

1345A MODIFIED ASCH CODE CONVERSION TABLE

MOST SIGNIFICANT CHARACTER
g 1 2 3 4 5 6 7
@ centered ™ SP @ @ P o
1 HP logo centered o J 1 A Q a q
2 B t " 2 B R b r
3 - # 3 C 5 c 3
4 dpper-half tic | $ 4 D T d t
LEAST 5 fower-haif tic — % 5 E U e y
SIGNIFICANT 6 left-half tic v & 6 F vV i vy
CHARACTER 7 right-half tic e 7 G w g w
8 back space A { 8 H X h X
g 1/2 shift down m ) g i Y i y
A line feed ° {degree) * ' J Z ] z
B inv. line feed 0 + K [ K {
C 1/2 shift up 0 < L N ! ;
o carriage return r - = M ] m J
E horizontal tic 6 . = N A n [
F vertical tic A / ? O — 0 L
EXAMPLES:
HP logo = 58]
A = 41
i = 89
N = 16
o = TF
line feed = 49

Figure 5-15. 1345A Modified ASCII Character Set



Chapter 5—Display Control Group

CHARACTER CELL

Lb Sp §pP
Al I<| |V]| |

sP g- 90° SP 180° 270°
SP = CHARACTER STARTING POINT

Figure 5-16. Character Rolation

Character rotation is an additional feature of the 1345A The 1345A can be programmed to rotate any
character at 0,90, 180, or 270 degrees rotation measured counter clockwise from horizontal. This can
be done for any characler atany size. The starting point of the character s always the lower left corner
retative to any roiation. For character rotation, the entire character area is rotated the specified
number of degrees and the starting point moves around in a counter clockwise fashion. For example
the starting pointof a character rotated 180 degrees wouid be the upper right corner. Thistechnigue is
ilustrated in figure 5-16.

Since the starting ooint of the character changes with rofation, so does the diraction of character
spacing. If the retation is 180 degrees, the characters will be written upside down from right to left. |f
the rotation mode is 270 degrees, the characters will advance from top to bottom. Rotation spacing
examples are contained in figure 5-17.

-
- VIGIP|E]|T v
N 180° /s EICRRETE N

¢-.D.s 270°
O S
> @]

gp° | T ‘f
0° N
11314|5|A ~—
—»
DIRECTOR OF CHARACTER SPACING

Figure 5-17. Character Rotaticn Spacing
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Character generation on the 1345A has severat capabilities that the user need be aware of. Cettain
characters that the 1345A is capable of drawing CANNOT be written within a certain distances of
certain CRT screen boundaries. These characters are listed in Figure 5-18. The characters are
referenced 1o the tc the screen boundary at which the limitation occcurs.

It is important to observe the recommended character boundary specifications, to avoid problems
which might be encountered by writing at the screen edges. Figure 5-19 contains recommended
fimits for each character size at each screen edge. Fallure fo observe these limils may result in
andefined results particularly when writing characters listed in figure 5-18. The user should plot all
characters within these specified borders,

The user shoutd not attempt to write any character along a screen edge. The character spacing
guidelines in figure 5-19 allow ample spacing for characters of all specified sizes. Characters NOT
specified in figure 5-18 may be written closer to the screen borders but it is not recommended.

BOUNDARY CHARACTERS

Left Boundary: @7 “right-half tic”; @8 “back space”; @E “horizontal tic”, gF “vertical tic”,
1% "centered *”; 11 “centered ¢"; 41 "A" B7 "W", 5F " 77w

Bottom Boundary: 82 “8"; @5 “lower-half tic”, @9 “1/2 shift down”; JA “line feed”; BF “vertical
tic"; 1@ “centered *"; 11 “centered o"; 19 “un", 1C "p", 24 "§", 28 (",
29"y, 207,38 % 61 "Q, 5B [ 8D "1 BF "L 67 Mgt BA T 7B DT
7t 79y IR T TD Y

Top Boundary: 21 “HP logo”™. @8 "inv. line feed”; AC "1 /2 shift up”, 16“\/""’; 1A “° (degree)”,
24 %" 28 (", 29"y 38 "8, 5B [ 5D 1 7B “{", 7D "} 7E T

Right Boundary: @1 "HP logo™ 16 “v/ " 41 "A", 51 “Q", 57 "W", 61 "a", 71 "q", 77 "w",
7E T

NOTE: HEX character equivalents appear in quotation marks.

Figure 5-18. Boundary Characters

Wrap Arcund. The user needs to be aware of a phencmenon called “wrap around”. If one or more
vectors are drawn ouiside the vector drawing area, the display will draw vectors on opposite sides of
the CRT. One part of the vector will be at one side of the screen while the other part of the vector will be
drawn on the opposite side of the CRT. The picture will appear distoried with visible vectors
connecting ends of the vectors This can be corrected by plotting inside the 1345A vector drawing
area.
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--------------------------- 2023
————————————————————— 2035
2038
------------ 2041
2047
2047 e
2013
LEL
20613 -
2012 worepoens
13454 CRT—»{°
SCREEN
BOUNDARY FOR 25X 35
BOUNDARY FOR 2X 2
BOUNDARY FOR 1.5X a1
BOUNDARY FOR 1X CKARACTER | | La
-0

C 6 9 1218

Figure 5-19. Character Borders

PROGRAMMING THE MEMORY OPTION (704).

The 1345A Memory Option stores up to 4k, 18 bit commands and refreshes the CRT thus relieving the
user processor of data storage and CRT refresh reguirements. The vector memory wilt appear {o the
user processor as a single memory location. The memaory option recognizes twe commands for
programming. These commands are for data fransfer and memaory address pointer manipulation. A
datatransferiseither a read from or a write to the vector memcry. Address pointer operations are used
for positioning the data in the vector memory list and selecting a degired memory read address.

The veciormemaory confains a 4k by 16 bit memory, a 60 hz refresh timer, and two address pointersfor
accessing the memory. The timer is used to generate a refresh cycle of approximately 60 hz. This
timer, when enabled will display the contents of the vector memory approximately ence every 16.67
ms. There is a wumper on the memory board that allows the user to initiate the refresh cycle from an
éxternal scurce. This would be used 1o synchronize the refresh cycle with the user instrument data
transfers or to refresh the display at a frequency other than 60 hz,

There are two pointers used to control access of data to and from the vector memory. One of these
pointers is called the refresh pointer. It is enabled at the start of a refresh cycle and starts sequencing
through vector memory untilthe end of memory is reached or aninternal jump 10 4095 is encountered.
Thisis aninternal memory address peinter that the user cannot access. The other peinter is called the
Vector Memory Address pointer. This pointer is used to control data access to the vector memory.
This pointer may be positioned by user commands for data transfer into andg out of the vector memory

list. In either case, an important fact is, that after a read or write operation the address of this pointer
will increment by one.
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Chapter 6

GROUP

PURPOSE OF THIS CHAPTER

The purpose of this chapter is fo explain the bus-only control and communication group of

/COMMAND/COMMUNICATION

commands. The topics covered here are:

Service Requests
& instrument
Status

Reading Marker
Values

Communicating
with the
Front Panel

Most of the topics in this chapter are also discussed in condensed format in Appendix B,

“Quick Reference Guide.”

The status byte

The instrument status register
The activity status register
[Labeling user SRQs
Power-on SRQ

Reading sweep points
Ready status

Source fault status
Relerence locked status
Measurement done status
Missed sample status
Overflow status

identify query

Revision query

Serial number query

-Setup state transfer

HP-IB trigger enable
Passing Control
Error code query

X marker
Individual special markers
Grouped special markers

Key presses

Reading Entry knchb moverment
Reading Markers knob movement
Writing to the message field
Controliing display updating
Reading autc carrier values
Controlling HP logo for plotting

&1
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6-2

SERVICE REQUESTS AND INSTRUMENT STATUS

The service request (SRQ) is sent by the HP 3562A to gain the attention of the system control-
ler. The SRQ) is generated by condifions in the status byte (see the next section). When the
HP 3562A issues an SRQ (activates the SRQ line), it also sets bit #6 in the status byte. Thisis
the Require Service (RQS) bit, sometimes referred to as the "'status bit” in connection with a
poll,

An SRQ is sent for two general reasons: either the analyzer needs control of the bus, or there is
some change in its internal status that the controfler may be interested in.

The HP 3562A generates SRQs at three levels, First, true conditions in the status byte directly
send the SRQ. Second, true conditions in the instrument status register (IS) indirectly generate
SRQs through the status byte. Third, conditions in the activity status (AS) register indirectly
generate SRQs through the IS then through the status byte,

Your controller’s program doesn't necessarily have to be interrupt-driven. Any status condition
or event capable of sending an SRQ can also be read directly, Table 6- summarizes the
avalable status checks and how you can read them with a controller. The *'Command’” col-
umin shows the checks that have dedicated HP-IB commands.

Programming for Service Requests

In many applications, the controlier program wiil be written so that it stops execution and poils
allinstruments on the bus when it receives an SRQ. A program written to perform serial polls
dumps an entire status byte from each instrument and checks the status bit to detect which
instrument requires service. When the instrument requesting service is identified, the reason for
the SRQ can be found by decoding the status byte. Any unmasked status bits and conditions
can initiate an SRQ. RESET and DEVICE CLEAR reset all masks in the status byte, instrument
status and activity status registers.

As mentioned earlier, your program does not have to be interrupt-driven: every condition/event
listed in table 6-1 can be read without waiting for an SRQ. The scheme you should take, waiting
for interrupts or reading status checks, depends on your application.
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Table 61 Surmmary of Status Checks in the HP 3562A

Condition/Event

Requested service
Error generated
Ready for HP-IB
commands
User SRQs
End of disc action
End of plot action
Power up
Key pressed
Variaus plotter &
disc requests
instrument status
change
Measurement pause
Auto sequence pause
End of measurament,
capture or throughput
Sweep point ready
Channel 1 over range
Channel 2 over range
Channel 1 haif scale
Channel 2 half scale
Source fault
Reference locked
Marker knob turned
Entry knob tumned
Activily status change
System failure
Fitling time record
Filters settling
Curve fit in progress
Missed external sample
Timed preview active
Data accepted
Waiting for trigger
Waiting for arm
Ramping source
Diagnostic in progress
Marker calc in progress
ldentify
Revision
Send setup state

Status
Byte

x

®

P T

1S

LI N R T T T

AS

KEY?

187

L . T T S IR B

Where/how to read it

Command

ERR?

ROY?

SMSD
SSwWP
S0V

SOvz2

SFLT
RLOK

AS?

SMS&P

1D?
REV?
SET?

6-3
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The Status Byte

The status byte is an 8-bit byte that provides information about the analyzer’s current inter-
action with the bus. It provides 35 conditions, each with a unique code. Al conditions are
capable of generating SRQs. Some of the conditions can be masked, which prevents them
from sending an SRQ, regardiess of their current state. For example, if the “key pressed”’
condition is enabled (unmasked) and a key is pressed on the front panel, reading the status
byte indicates that it was indeed the key pressed condition that generated the SRQ.

Table 6-2 shows the eight bits in the HP 3562A's status byte. The status byte is read by serial

polling the analyzer (which also clears the status byte). Five of these bits are encoded: refer to
table 6-3 for the condition codes.

Table 6-2 The HP 3562A’s Status Byte

Bit Value Description

7 128 see table 8-3

6 64 RQS {HP 3562A requested
service}

5 32 ERR (HP-IB errar)

4 16 RODY (ready to accept HP-B
commands)

3 8 see table 6-3

2 4 see table 6-3

1 2 see table 6-3

0 1 see table 6-3

RDY (bit 4) is set when the instrument is ready to receive commands over the bus. This
occeurs when the command buffer is empty. The HP-1B command buffer has a capacity of
three 80-byte command lines where a byte represents one character, and & line is defined
to be terminated by a line-feed or activation of the EOI (End Or identify) bus management
line (carriage returns are ignored).

ERR (it 5) is set when the instrument enceunters an error condition and is cleared when the
error register is read by the controller with the ERR? query command. Refer to “Error Codes’”
later in this section to decode the number returned with ERR?.

RQS {bit 6) is set when the analyzer activates the SRQ bus management line and is cleared
when the controller serial polls the HP 3562A for its status byte.
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Table 6-3 shows the condition codes represented by bits 7, 3, 2, Tand 0 in the status byte,

Table 6-3 Status Byte Condition Codes

Status bit Siaius

Numbers Byte

73210 Value Description
Qo000 0 No service requested
00001 i User SRQG #1
06010 2 User SRG #2
00011 3 User SRQ #3
00100 4 User SRQ #4
00101 5 User SRQ #5
00110 8 User SRQ #6
00111 7 User SRQ #7
1000 8 User SRQ #8
01001 9 End of disc action
01010 10 Endt of plot action
01011 11 Instrument status change
01100 12 Power up
01101 13 Key pressed
01110 14 Device Clear Plotter, Listen HP 3562A
01111 15 Unaddress Bus, Listen HP 3562A
100060 128 Talk plotter, Listen HP 3562A

16001 129 Talk disc execution. Listen HP 35662A
10010 130 Talk disc report, Listen HP 3562A
10011 131 Talk Amigo disc command, Listen HP 3562A
10100 132 Talk Amigo disc data, Listen HP 356624
10101 133 Talk Amigo short status, Listen HP 3562A
10110 134 Talk disc identify, Listen HP 3562A
10111 135 Talk Amigo paraliel poll, Listen HP 3562A
11000 136 Listen Plottar, Talk HP 3562A

11001 137 Listen disc command, Talk HP 3562A
11010 138 Listen disc execution, Talkk HP 3562A
11011 139 Listens Amigo disc command, Talk HP 3562A
11100 140 Listen Amigo disc data, Talk HP 35624
11101 141 Listen Amigo disc read, Talk HP 35624
11110 142 Listen Amigo disc write, Talk HP 35624
1111+ 143 Listen Amigo disc format, Talk HP 3562A
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Condition 0 indicates that no service was requested and it was not the HP 3562A that sent
the SRQ. Conditions 1--8 are the eight USER SRQ softkeys (see “Labeling User SRQs” iater
in this section). Condition 9 indicates that disc action under the analyzer's control is finished:
10 shows the same thing for a plotter. Condition 11 s the ““window’" into the instrument status
(IS) register; any change in the IS register sets this condition. Condition 12 is set # the PwrSRQ
ON OFF softkey (in the SPCL FCTN menu) is ON and power is applied to the analyzer. Con-
dition 13 is set if key code monitoring s enabled and a key on the analyzer’s front pane

is pressed. Conditions 14, 15 and 128143 are provided for controllers incapable of passing
controk; refer to “Passing Control” fater in this chapter.

The status byte can indicate up to three conditions simultaneousiy:

1. Oceurrence of an error with ERR (bit 5)
2. Readiness o accept more commands with RDY (bit 4)
3. One of the 32 other conditions {bits 7,3,2,1,0)

The analyzer remembers one status condition beyond the one shown in the status byte.

For example, assurme the power-on and key pressed conditions are both enabled, and

you power on and press a key. if you then read the status byte, it indicates the power-on SRQ
(which occurred first). Since reading the status byte this time clears it, reading it again shows
the key pressed condition. This queuing applies only to conditions 1-12. When conditions 13-143
are set, they must be serviced and cleared before the analyzer can continue.
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Masking the Status Byte

When a condition is “masked,” it is prevented from generating an SRG when it becomes
true. At power-on, all conditions except the power-on SRQ are masked {disabled), but it is

a good idea to explicitly mask and unmask conditions as needed. Masking a conditicn does
not prevent it from ocolrring, nor does it prevent the condition code from being set. Table 6-4
summarizes status byte masking.

Tabie 6-4 Masking Status Byte Conditions

Condition How to Mask

0 not maskable {never generates an SRQ)

1-8 not maskable

910 masked with SRQD; unmasked with SRQE

11 masked with 1SMn, where n is decimal equivalent of the bits

inthe 1S register to be unmasked. This bit is completely
masked by sending ISMO.

12 masked with PSRQO; unmasked with PSRQ1
13 masked with KEYD; unmasked with KEYE
14-15 not maskable

16 (RDY) masked with RDYD; unmasked with RDYE
32{ERR) masked with ERRD; unmasked with ERRE
84 {RQS} not maskable (never generates an SRQ)
128-143 not maskahble

Conditions 9 and 1C are unmasked with SRQE {optional service requiest enable) and masked
with SRQD (optional service request disable). Condition 11 is rmaskedfunmasked indirectly
with ISMn (instrument status mask). Refer to "Masking the IS Register’” Iater in this section

for details. The point here is that unmasking at least one bit in the 1S register automatically
unmasks condition 11 in the status byte. Condition 12 is masked by pressing PwrSRQ ON OFF
to OFF {or sending PSRQO over the bus) and unmasked by pressing it ON {or sending PSRQ1
over the bus). Condition 13 is masked with KEYD (key code disable) and unmasked with KEYE
(key code enabilel, Condition 16 (the RDY hit) is masked with RDYD (ready SRQ disable) and
unmasked with RDYE (ready SRQ enable). Condition 32 is masked with ERRD (error SRQ
disable) andl unmasked with ERRE (error SRQ enable). Remember, to enable a condition,
unmask it. To disable it and prevent it from sending an SRQ, maskit.

SRQs are generated only by the status byte; the instrument status {IS) and activity status (AS)
registers must generate SRQs indirectly through the status byte. The IS register can generate
an SRQ if condition 11 in the status byte is enabled. The AS register is twice removed: bit 13 of
the IS register and condlition 11 of the status byte must be enabled for the AS to generate an
SRQ.
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The instrument Status Register

Unlike the status byte, which shows the analyzer’s current interaction with the bus, the instru-
ment status (IS) register shows various conditions of the analyzer's internal status. The IS
ragister does not generate SRQs (at least not directly). True conddions in the IS set condition
11in the status byte, which in turn sends the SRQ.

Tabie 6-5 shows the instrument status (IS} register. The contents of the IS are read by
sending the IS? command {which atse clears the register). Unlike the status byte, the IS is
not encoded: each bit represents a single condiion/event. Remember that condition 11 in
the status byte must be enabled (unmasked) before the IS can indirectly generate an SRQ.

Table 6-5 Instrument Status Register

Bit Value Condition/Event

G 1 Measurement pause

3 2 Auto sequence pause

2 4 End of measuremant, capture or
throughpt

3 8 End of auto sequence

4 16 Sweep point ready

5 32 Channel 1 over range

6 64 Channel 2 over range 1 = yes

7 128 Channel 1 halfrange 0 = no

8 256 Channel 2 half range

9 512 Source fault

10 1024 Reference uniocked

11 2048 Remote marker knob turn

12 4096 Remote entry knob turn

13 8192 activity status register change

14 16384 Power-on test failed

Bit 0 is set when the measurement has been paused, either from the front panel or via HP-iB.
Bit 1is sat when an auto sequence has been paused. Bit 2 is set when a measurement,
capture, or throughput ends. For averaged measurements, this is at the completion of the last
average. When averaging is off, it is set after each measurement. Bit 3 is set when an auto
sequence is finished. Bit 4 is set when the analyzer is in the swept sing mode and a sweep
point is ready. Bits 56 can be set only whean a measurement, capture, or throughput is in
progress. Bits 7—8 are set if the signal reaches half-range at least once during the measure-
ment. Bit 9 indicates when a source fault occurs that causes the source to supply morethan 12
voits, Bit 10 indicates whether the analyzer is locked 10 the external reference signal {af the EXT
REF IN rear panel connector). Bits 11 and 12 indicate that the Markers and Entry knebs,
respectively, have been moved. Bit 13 indicates a change in the activity status register. Bit 14 is
set if the nower-on self test fails,
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Most of these bits have corresponding HP-IB commands. Bits 0 and 2 works with SMSD; refer
to “Measurement Done Status' later in this section. Bit 4 works with SSWP; refer to 'Sending
Sweep Points”’ later in this section. Bits 5—8 work with SOV1 and SOV2); refer to "'Overflow
Status” later in this section. Bit @ works with SFLT; refer to "Source Fault Status™ later in this
chapter. Bit 10 works with RLOK; refer to “Reference Lock Status” fater in this section. Bits H
and 12 work with the remote knob commands; refer to "Communicating with the Front Panel”
later in this chapter.

Masking the Instrument Status Register

Bits in the 1S are masked with the ISMn command, where n is the decimal equivalent of the
sum of the vaiues of the bits to be unmasked. For example, the BASIC statement

OUTPUT 720, I1SM20™

unmasks bit 2 (value = 4) and bit 4 (value = 16), and masks all other bits, Remember that at
least one bit in the IS must be unmasgked to unmask condition 11in the status byte. At power-
on, the IS mask defaults to all bits masked. You can read the current masking of the IS register
with the ISM? query:

QUTPUT 720;”ISM?”
ENTER 720:i1S_mask
PRINT IS_mask

Bit 4 (sweep point ready) can alse be masked with DSWQ (disable sweep SRQ) and
unmasked with ESWQ {enable sweep SRQ). Bit 11 (remote marker knob turn) can be masked
with RMKD (remote marker knob disable) and unmasked with RMKE (remote marker knob
enable). Bit 12 can be masked with REND (remcie entry knob disable} and unmasked with
remcte RENE (remcte entry knob enable).

6-9
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The Status Query (STA?)

The status query command (STA?) provides some information from both the status byte and
the instrument status register. Sending STA? causes the HP 3562A to return the 16-bit word
shown in table 6-6. Note that STA? does not clear the information shown in these bits.

Table 6-6 The STA? Word
Bit Value Condition/Event
0 1 Not used
1 2 Not used
2 4 Key pressed
3 8 Not used
4 16 RDY
5 32 ERR
5 64 RQOS
7 128 Message on screen
8 256 Measurement pause
] 512 Auto sequence pause
10 1024 End of measurement
11 2048 End of auto sequence
12 4096 Sweep point ready
13 8192 Channel 1 over range
14 16384 Channel 2 over range
15 32768 Math overflow

The only unigque information provided by STA? is the message on screen indicator (it 7). This
is set when a message is displayed in the message field on the screen, This field is the second
line from the bottom on the right side. Messages appeear in half-bright upper and lower case.
To read the message, send the display message query command {DSP?), which returns up to
24 characters. See page 6-23. Here is a sample listing:

OUTPUT 720;,"STA?"
ENTER 720;Status

6-10
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The Activity Siatus Register

The activity status (AS) register indicates several aspects of the MP 3562A’s current activity.
i generates SR(s through the IS register, then through the the status byte. Unlike the status
byte and IS, reading the AS register with AS? does not erase it. The AS register indicates
events, as opposed to conditions, Consequently, it is possible to receive an SRQ caused

by the AS, then find the register empty when you read # with AS?. Keep this in mind when
programming for AS-based interrupts.

Table 6-7 shows the activity status {AS) register. The contents of the AS are read by sending
the AS? command (which also clears the register). Unlike the status byte and ke the IS, the
AS is not encoded: sach bit represents a single condition. Remember that both bit 13 of the
IS and condition 11 of the status byte must be enabled before the AS can indirectly generate
an SRQ.

Table 6-7 Activity Status Register

Bit Value Event

0 1 Check fault log

1 2 Filling time record

2 4 Filters settling

3 8 Curve fitin progress

4 16 Missed sample (when in external sample}
5 32 Timed preview

6 64 Accept data

7 128 Waiting for trigger

8 256 Waiting for arm

9 512 not used

10 1024 Ramping source

11 2048 Diagnostc in progress
12 4086 Marker calc in progress

Use these event indicators to monitor the analyzer's activity after assigning tasks to it. Bit 0
indicates that a system error inside the HP 3562A has been entered into the fault log. The fault
log is intended for use by trained service pecple only; refer to the HP 35624 Service Manual
for details. Bit 1 indicates that the time record is being filled, which becomes more noticeable
as the frequency span decreases (increasing the time record length). Bit 3 indicates that a
curve fitis in progress. Bit 4 indicates that a sample was missed while in external sampling
bacause the exiernal sampling frequency is too high. Bits 5 and & are used with previewing
in the finear resolution mede. Bit & indicates that the analyzer is paused for a time praview,
and bit 8 telis whether or not the last time record was accepted. Bits 7 and 8 indicate that the
analyzer is waiting for the trigger signal or manual arming, respectively. Bit § indicates that the
calibration routine is in progress. Bit 10 indicates that the source is being ramped. Bit 11 indi-
cates that a service diagnostic is in progress. Finally, bit 12 indicates that a special marker
calculation is in progress.

6-1
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Masking the AS Register

Because it monitors events, the AS must be masked for the positive-going or the negative-
geing ransition of each bit. Two commands are used to magsk the AS register, ASMHMn
unmasks the bits equal to n as they change from low to high (0 o 1). ASMLn unmasks the bits
as they change from high tc fow (1to 0). The current masking of the AS can be read

with the ASML? and ASMB? queries:

OUTPUT 720;" ASML?”
ENTER 720;ASM—low
OUTPUT 720,” ASMH?”
ENTER 720,ASM—high
PRINT ASM-—low,ASM—high

As an example of AS masking, the BASIC staternents

OUTPUT 720,"15M8192"
OUTPUT 720;” ASML8™

detect when a curve fit currently in progress finishes. The ISM8192 unmasks two conditions
simuttaneously: by unmasking at least one bit in the IS, it uinmasks condition 11 in the status
byte (instrument status change); and by unmasking bit 13 in the IS, it allows changes in the
AS register to be communicated to the IS register. The second statement, ASMLE, unmasks
bit 8 inthe AS {curve fit in progress) for its transition from high to low. While the curve fitis in
progress, bit 8 is high; as scon as the fit ends, bit 8 drops low. This in turn sets bit 13 in the IS,
which then sets condition 11 in the status byte and sends the SRQ. The flowchart in figure 641
summarizes these actions.

|

- CHANGE BT
UNMASK 1T 13 IN THE ACTIVITY STATUS

IN INSTRUMENT
STATUS REGISTER FROM HIGH TO LOW

!

LNMASK BIT 8 X
M ACTIVAITY STATUS REGISTER SIGRAL 15 THAT
FOR HIGHTOL OW SOMETHING (BIT 5)
RESOLUTION IN THE ACTIVITY STATUS
TARANSITIONS HAS CHANGED
F
SET CONDITION 13
STAAT IM THE STATUS BYTE
CURVE EIT INDICATING TRUE CONDITION
(BIT 13 N THE INSTRUMENT
STATUS
GENERATE SRQ
BECAUSE THERE IS AN
CURVE FIT UNMASKED TRUE CONDITION
iSHE BIT H} N THE
\\ FINISHEG (STATUS BYTE

Figure 6-1 Example of Activity Status Masking
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Labeling User SRQs

The HP 35624 offers a special class of interrupts called user SRQs. These allow you to initiate
the SRQ whenever you want o, rather than depending on the device to issue one when it
needs to. Under the HP-IB FCTN key, there is a softkey labeled USER SRQ. This softkey
displays a menu containing the USER SRQ1 through USER SRQ8 softikeys. You can label
each of these softkeys and individually detect the eight user SRQs. This feature has exterr
sive implications: by utilizing the user SRQ softkeys, you can run the controller in the “back-
ground’” while operating the analyzer from its front panel softkeys. You can create an entire
menu structure by redefining the USER SRQ menu with the controlier program. Labels are
saved in nonvolatile memory and are not affected by power-down or preset.

To label the USER SRQ softkeys, use the LBS1—LBS8 commands. Labels can be one or two
lines, with a maxirmum of six characters per line. The label must be enclosed in single or
double quote marks, and if two lines are labeled, they must be separated by a comma. For
exampie, the BASIC statement;

OUTPUT 720;"LBS4'TWO,LINES™
fabels the USER SRQ4 softkey as

TWO
LINES

Labeis can contain letters, numbers, and any punctuation that does not affect command
syntax. Lines with fewer than six characters are automatically centered, Refer to “The Status
Byte” earlier in this chapter for handling the SRQs generated by user SRQg. An example
program written in BASIC 3.0 that fabels and handles all eight user SRQs is provided in the
introductory Programming Guide in Appendix A.

The Power-On SRO

By setting the PwrSRQ ON OFF softkey in the SPCL FCTN menu to ON, you can command
the HP 3562A 1o send an SRG when it is powered on. The state of PwrSRQ ON OFF is saved
in nonvolatie memory inthe analyzer, so it is not affected by power-clown or reset. The power-
on SRQ is detected as cendition 12 in the status byte; see "The Status Byte” earlier inthe
chapter for information on decoding the status byte.

8-13
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Reading Sweep Points (SSWP)

When the HP 3562A is measuring in the swept sine mode, you can read each sweep point via
HP-IB. This allows you to write your own aute adjustments programs, for example. The send
sweep point command (SSWP) is used in conjunction with the sweep point ready condition
(bit 4 in the instrument status register.

The general procedure for reading the sweep points is:

1. Enable the sweep point ready bit in the instrument
status register using ESWQ or enable the sweep point ready SRQ with ISM.

2. Startthe sweep.
3. Wait for the SRQ interrupt.

4. Decode the status byte and instrument status register to
verify that the sweep is indeed ready.

5. Tell the analyzer to send the sweep point using SSWP,
8. Go back tc step 3 and wait for the next point.
7. Disable sweep point with DSWQ when finished.

An aiternative to the interrupt-driven method is reading the IS register in a loop, which would
reptace steps 3 and 4. SSWP returns five variables, in the following order:

Input power
Qutpui Power
Cross spectrum real part
Cross spectrum imaginary part
Frequency
The first four are fioating point real variables, and frequency is long floating point. An example

program written in HP BASIC 3.0 that reads sweep points and displays them on the controller's
CRT is provided in the Introductory Programming Guide in Appendix A.
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Ready Status Query (RDY?)

The ready status query (RDY?) indicates whether or the not the analyzer's HP-IB command
putfer is fUll. It returns either a1 (buffer is empty) or a 0 {buffer has some commands). The
HP 3562A always returns a 1in response to the RDY? query. Use the RDY bitin

the status byte if you need to monitor the cormmand buffer.

The HP-IB command buffer can store three lines of 80 byles each, A line is defined to be
terminated by a line feed command or activation of the EQf bus managernent line. Commands

can be gueued in the buffer, and they are processed as soon as they are received. When the
buffer is ful, the HP-IB handshaking sequence forces the controfler to wait.

Source Fault Status (SFLT)

The source fault status query {(SFLT) returns 2 1if a failure in the source is causing i to supply
aver 12 volts. A Qs returned when the source level is in its normal operating range.

Reference Locked Status (RLOK)

The reference locked status command (RLOK) indicates whether or not the analyzer is
locked to an external reference signal (applied to the EXT REF IN rear panel connector). A1
is returned if it is locked, 2 0 if not. This command provides the same information as bit 10

in the instrument status register.

Measurement Done Status (SMSD)

The measurement done status command (SMSD) indicates if a measurement, capture or
throughput is in progress, SMSD returns a 1if the measurement, capture or throughput is done
anda0if itis still in progress.

Missed Sample Status (SMSP)

The missed sample status command (SMSP) indicates if the analyzer missed a sample while in
axternal sampling. This is caused by an external sample rate greater than 256 kHz.

615
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Overflow Status (SOV1, SOV2)

The send overflow status commands (SOV1 and SOV2) return a 1if an overrange occurred in
the last measurement, and a 0 f not. These ftags are set only during a measurement and are
cleared only by reading.

Identify Guery (ID?)

This query {ID?} is used to identify devices on the bus. The HP 3562A responds fo ID7 by
returning the 7-character string "HP3562A."

Revision Query (REV?)

This guery (REV?) identifies the revision code of the software contained and the instrument and

code and format convention revision to which the software is written. For examgple, the BASIC
statfements:

QUTPUT 720: “REV?”
ENTER 720; Software, Format
PRINT Software, Format

Provide the software and format codes.

Serial Number Query {(SER?)

This command Is a partial implementation of the serial number query. The HP 3562A
responds to it refurning a 10-character string: prefix (4 numbers indicating the date of the
analyzer's introduction), country of manufacture (A for USA), and 5 zeros. Individual instru-
ment serial numbers are not provided (the 5 zeros are refurned instead).

616
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Setup State Transfer (SET, SET?)

The SET? command dumps the current instrument state in the ANSI floating point format.
The SET command loads a state that has been previously dumped with SET? back into the
analyzer. SET7? is interchangeabie with the DSAN (Dump State in ANsi) command, and SET
is interchangeable with the LSAN (Load State in ANsi) command. Please refer to Chapter 3
for information on using DSAN and LSAN.

HP-IB Trigger Enable (HPT)

in addition 1o the triggering modes selectable from the front panel, the analyzer can also be
tniggered via HP-1B. To de this, you first need 1o select HP-IB triggering by sending the HPT
command. Once HPT is sent, the analyzer can respond to the HP-IB bus management com-
mand “TRIGGER.”

6-17
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Passing Conirol

The HP 3562A is capable of controlling the bus so that it can control plotters, access disc
drives and output command strings. When it needs control of the bus, the most efficient
method isto:

1. Send the CTAD command (contreller address) to the HIP 3562A telling it where to
pass control back to when it is finished.

2. Send the command that requires the analyzer to have control of the bus; STPL
(START PLOT), for example.

3. Wait for the analyzer to issue an SRQ saying its needs control of the bus.

4. Pass control to the analyzer. This is a controller-dependent operation; HP BASIC
3.0 provides the PASS CONTROL command for this purpose,

5. Wait for the HP 3562A to send a second SR saying it is finished with the bus,
You can, of course, have the controller continue its program without walting for the
analyzer to release control of the bus if regaining control, is not important. Inany
case, the HP 3562A automatically passes control back to the controlier specified
by CTAD when it no longer needs it.

The Introductory Programming Guide in Appendix A provides two examples of passing
controd, one for plotter control and one for sharing a disc drive with a controiler,

if your controller is incapable ¢of passing conirol, use status byte conditions 14, 15 and 128-143
to detect when each device on the bus needs to talk and listen. Then explicitly address and
unaddress each device as needed to complete the data transfer, Your controller's HP-IB dogu-
mentation should expiain its use of the HP-IB secondary commands needed to do this.

A troubieshoating hint: if your controller grabs control of the bus before the HP 3562A is
finished, see if some cther device on the bus is sending an inadvertent SRQ. Such an SRQ
causes the controller to immediately retake control of the bus.

Time-Out Control

To enable time-cut control, send TMOE. This causes the HP 3562A to abort bus activity if &
has control and a device under its control does not respond to a command after ~ 5s. To
disabie time-out, send TMOD, TMOE is the default.

Error Codes

The Error query (ERR?) returns the error code of the last HP-IB error. Each error code has a
corresponding description in table 6-9. Note that these are the same errors as those encoun-
tered in front panel operation. For complete descriptions, with suggested corrective actions,
refer to Appendix B of the HP 3562A Operating Manual,
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Table 6-9 Error Codes

Code Error Code Error
100 No Peak Avg in HIST Meas 200 Not Active Softkey
101 No Peak Avg in CORR Meas 201 Unknown Mnemaonic
102 Freq Resp, No 1 Ch Demed 202 Line Too Long
103 Cross Corr, No 1 Ch Demod 203 Command Too Long
104 No fundamental 204 Alpha Delimiter Expected
105 X Marker Must Be Active 205 Not A Valid Terminator
106 Buffer Overflow 208 Extra Chars In Command
107 Ne Coord Change Allowed 207 Function Inactive
108 Not In Frequency Domain 300 Missing Input
108 No Data

301 Not Valid Units
1o Measurement In Progress 302 Not A Valid Number
Lk Trace Not Compatible 303 Alpha Too Long
112 Data Type incompatible 304 Number Too Long
13 Data Blocks Incompatible 305 Qut Of Range
114 Source Block Empty

306 Unable To Curve Fit
15 User Display Not Enabled 307 Bad # Of Parameters
116 No Active Display Buffer 308 Auto Carrer Selected
17 Recursive Call 309 ENTRY Not Enabled
118 Not A Valid Auto Math
119 Bad Setup State 400 Not A Valid Block Length

401 Not A Valid Block Mode
120 Bad Auto Sequence Table 402 Not HP-1B Controller
121 Bad Synth Table 403 HP-IB Time Out
122 Bad Non-Volatile State 500 Bad Plotter Data Read
123 Bad Data Block 600 Cannot Recall Throughput
124 Bad Data Header

601 Not A Valid Catalog
125 Marker Not On 602 Unformatied Disc
126 No Valid Marker Units 603 Catalog Full
127 No Capture Data 604 Not A Valid Name
128 No Thruput Data 605 Not A Vaiid Display
129 Thruput Data Too Long

606 File Not Found
130 Bad Curve Fit Table 607 Cisc Full
131 Bad Capture 608 Disc Reject
132 Bad Thruput 609 Racall Active Auto Seq
133 Not A Valid User Window 610 Unknown Disc Command Set
134 Bad Primitive Block

61t No Bisc In Drive
135 View Input Disabled 612 Disc Write Protected
136 Cannot Use Zoom Data 613 Disc Fault
137 Already Running 614 Disc Transfer Error
138 May Be Inaccuraie 615 No Spares Or Fault Areas
139 Cannot Be Complex

616 No Thruput File
140 Bad Delete Freqg Table 617 Catalog Not In Memory
141 Loops Nested Too Deep 618 File Size Not Specified
142 Dermod In Zoom Only 519 Select Capture To Recall
143 Numeric Overflow 620 Source = Destination
144 Invalid: Nyguist/Nichols

821 Sector Size < > 256 Bytes
145 invalid: Log Data 622 Not Valid Format Option
148 No Carrier 623 Not Valic For This Disc
147 No Peak Hold In Time Avg 624 Destination Too Small
148 Calibration in Progess
149 No Avg in Demod Hist

618
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READING MARKER VALUES

The HP 3562A allows you to read the X marker and the slope and power special marker
functions via HP-IB. (The Y marker is not tied to display data, so there is little value in reading
it over the bus.) This section explains the commands used for these functions and the data
they provide. The Introductory Programming Guide in Appendix A has a example program
in 1P BASIC 3.0 that reads alt three marker values. Note that before reading marker values,
you should explicitly set the units and coordinates in which vou wart the trace to be calcuiated.

Reading the X Marker (RDMK)

The read marker command (REMK) returns two long floating-peint numbers: the x-axis
("X="land y-axis ("Ya="or "Yb=") values cf the X marker. The following BASIC statements
read the X marker:

QUTPUT 720; “"RDMK"
ENTER 720; X.Ya
PRINT “X=":X,"Ya=""Ya

Reading the Special Marker Once (RSMO)

The read special marker once command (RSMO) returns the value of the POWER, FREQ &
DAMP or AVG VALUE special marker function, whichever one was pressed last for each trace.
This is a long floating point value and is scaled in the current display coordinates and units. The
following BASIC statements read whichever of these marker functions is active:

QUTPUT 720; “RSMO”
ENTER 720; Marker___Vala, Marker___Valb
PRINT Marker._._Val

Reading the Special Marker Group (RSMG)

The read special marker group command (RSMG) returns the value of the SLOPE, HMNC
POWER, THD or SBAND POWER special marker functicn, whichever one is active for each
trace. Thisis a long floating point value and is scaled in the current units and coordinates. The
following BASIC staternents read the SLOPE marker:

OUTPUT 720; "RSMG”

ENTER 720; Siope a, Slope b
PRINT Siope
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COMMUNICATING WITH THE FRONT PANEL

The rest of this chapter shows you how to communicate with the anaglyzer's front panel: keys,
sight softkeys, and two knobs, The end of this section shows you how to write messages to the

massage field and control display updating.

Key Codes

Each key and the eight generc softkeys are assigned key code. You can use these codes in
two ways: monitor key presses by interpreting key codes, and simulate key presses by sending
key codes o the analyzer.

There are folr commands used with this feature. KEY? is a query that returns the key code
of the last key pressed since power-up or reset {if KEYE has been sent previously). KEYn
sends a key code, where nis the cede from 1o 70, o the analyzer. And there are two
commands used for masking/unmasking the key pressed condition in the status byte. KEYD

masks (disables) the condition, and KEYE unmasks 1t.

Table 6-10 fists the HP 3562A's key codes. Note that the eight softkey buttons have unigue
codes, but individual softkey fabels do not. The code of the tast key pressed {since power-up
or reset) is returned by the KEY? command. Key presses are simulated by sending the ana-
Wyzer the KEYnicommand, where n is the code of the key to be simulated. The key buffer holds
the last three key presses. COM? returns the HP-IB command of the last key pressed {this is

useful for detecting softkeys).

Table 6-10 Key Codes
Key Name Code Key Name Code
No Key Pressed 0
ENGR UNITS 1 Softkey 4 36
INPUT COUPLE 2 Scftkey 5 37
TRIG DELAY 3 Softkey 2 38
HP-IB FCTN 4 Softkey 1 (fop) 39
DISC 5 Softkey 3 40
SELECTTRIG 6 5 41
CAL 7 ) 42
RANGE 8 4 43
NG 9 Softkey 7 44
SELECT MEAS 10 Softkey 6 45
WINDOW 11 1 46
LOCAL 12 3 47
PLOT 13 2 48
SOURCE 14 MARKER VALUE 44
FREQ 15 ~ {negative sign) 50
MEAS MODE 16 BACKSPACE 51
START 17 Softkey 8 {bottom) 52
SPCL FCTN 18 VIEW INPUT 53
PRESET 19 0 54
MATH 20 . {comma) bb
SYNTH 21 . (decimal point) 56
AUTO SEQ 22 A 57
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Table 6-10 (Continued)
PAUSE CONT 23 B 58
SAVE RECALL 24 A&B 59
Y 25 COORD 60
SPCL MARKER 26 MEAS DISP 61
HELP 27 ARM 62
AUTO MATH 28 SINGLE 63
CURVE FIT 29 UPPER LOWER 64
X QFF 30 STATE TRACE 65
X 31 UNITS 66
Y OFF 32 FRONT BACK 67
8 33 SCALE 68
9 34 UP arrow 69
7 35 DOWN arrow 70

Reading Entry Knob Movement

The rotary pulse generator {RPQG) knob in the Entry group can be addressed via HP-IB.
You can use the knob to generate SRQs or use it to send numeric values to the controlier.

Jo set up the knobs in the Entry group to generate SRQs as it is rotated, you need use the
instrument status register, Bit 12 in this register is used 1o indirectly generate the SRQ); refer
to “The Instrument Status Register” eartier in this chapter,

The knob has a numeric range of -32 768 to + 32 767. To program its value, use the RENV
command (remote entry knob value). To read its current value, use the RENV? query. The
Entry knob has variable acceleration, which you set with the RENS (Remote Entry Knob
Speec) command. RENS0, 32767 specifies fixed acceleration, and RENST, 32767 specifies
variable acceleration. Use RENE to enable remote entry, or REND 1o disable it.

Reading Markers Knob Movement

The Markers group knob can also be addressed via HP-{B. This knob uses bit 11 in the
instrument status register. Addressing the Markers knob is similar to addressing the Entry
knob; the difference is that the acceleration of the Markers knob is fixed. Te program its value,
use the RMKV command (remote markers knob value). To read its current value, use the
BMKV? query. Send RMKE to enable remote markers, RMKD to disable. When remote mark-
ers are enabled, the X and Y marker values should not be set,
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Writing to the Message Field

You: can write messages up to 24 characters long to the displays message field. Use the DSP
command and put the message string in single quotes. For example, the BASIC statement:

QUTPUT 720;“DSP‘Hi Mom’.”

Digplay **Hi Mom” {without quotes) in the message field. To read the message currently in the
field, use the DSP? query, which returns an alphanumeric string up to 24 characters long. For
example:

QUTPUT 720; “DSP?”
ENTER 720; Message$
PRINT Message$

Reads and prints the current message. When a measurement is started a “‘blank”” message is
displayed, which sets bit 7 of the STA? word.

Controlling Display Updating

Two commands are provided to enable/disable updating on the display. Yo disable updating,
send the DSPD (display disable) command. To enable it, send DSPE (display enable). Note
that once you send DSPD, updating is disabled untif you re-enable it by sending DSPE or
resetting the analyzer.
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Reading Auto Carrier Values

The values calculated by the demodulation algorithm’s auto carrier feature can be read via
HP-18. The command SACR (Send Alto Carrier) returns four values:
Auto carrier calculated for Channel 1
Auto carrier calculated for Chaninel 2
Phase offset removed from Channel 1
Phase offset removed from Channel 2
For example, the BASIC statements;

OUTPUT 720; "SACR”
ENTER 720: Carrier1, Carrier2, Phaset, Phase?

return the four values. These values are in floating point format.
Controliing the HP Logo for Plotting

The HP logo that appears at the top of table displays is not normally plotted, but you can
specify it to be plotted if desired. Send the command "LOGOQ" to disable it or “LOGO1” to
enable it.
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3562A/90000 SERIES 200-1 MAY 1985

Supersedes: Nore

INTRODUCTORY PROGRAMMING GUIDE
for the HP 3562A Dynamic Signal Analyzer
with the HP 9000 Series 200

Desktop Computer (Basic)

INTRODUCTION

This is an intraductory guide to programming the HP 3562A Dynamic Signal Analyzer using

an HP 8000 Series 200 Computer with BASIC 3.0, This nots has two purposes: showing you

how to start programming the HP 3562A over the Hewlett-Packard Interface Bus (HP-1B) and

providing simple example programs. it assumes you are familiar with the generai features of the

HP 3562A and some version of the BASIC fanguage.

The topics discussed in this guide are:

The HP-IB concept—explains the advantages of remotely programming your
analyzer with a computer

Reference information—where to turn for more information

Connecting the HP-1B system—how to get the computer and the analyzer io
work together

The HP 3562A’s command set—an overview of the analyzer's flexibility and
powser when programmed via HP-1B

Example programs—provides twelve short exampie programs to help you get
started with programs of your own

Copyright © 1985, Hewiett-Packard Co. [ﬁﬁ H E W LE T T
RPACKARD
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THE HP-1B CONCEPT

In a general sense, programming an instrument via HP-1B simply replaces the instrument’s
front panel with commands sent by a computer or calcuiator. For example, instead of pressing
the START key on the analyzer’s front panel, you send the STRT mnemonic command via
HP-B. The immediate acvantage is automation; your computer now controls the analyzer.

in most cases, HP-IB programmed cperation emulates front panel operation. However, the

HP 3562A provides additional functions available only over the bus. These allow you to transfer
data in and out of the analyzer, wrile cusiom signal processing routines, control the vector
display and communicate with various paris of tha instrurnent.

This programming note shows you both aspects, front panel emutation and the special bus-
only commands. Each step in the example programs is documented and explained, so use
these programs to help understand the concept of HP-1B programming. And then try modify-
ing the programs and view the results. All the HP-IB command mnemonics, with limits, termi-

nators and syntax, are provided in the HP-IB Quick Reference Guide in Appendix B of the
HP 3562A Programiming Manual,

Reference Information

Complete operating and programming information for the HP 3562A is offered in these
documents:

» HP 3562A Operating Manual (P/N 03562-80000)

» HP 35624 Programming Manual (P/N 03562-90030) This includes the HP-IB
Quick Reference Gulide for the HP 3562A.

The Hewlett-Packard BASIC 3.0 programming language for HP 9000 Series 20C Computers
is covered in these documents:

« BASIC 3.0 User's Guide {(P/N 98613-90040)

* BASIC 3.0 Programming Techniques (P/N 98613-9001C)
» BASIC 3.0 Language Reference (P/N 98613-80050)

« BASIC 3.0 interfacing Technigues (F/N 98613-90020)

» BASIC 3.0 Graphics Techniques (P/N 98613-90030)

The entire documentation package (consisting of eleven manuals) for BASIC 3.0 has the
foliowing part number:

« Manual Kit for BASIC 3.0 (P/N 98613-87901)

The HP 9000 Series 200 Computers have individual operating manuals,
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CONNECTING THE HP-IB SYSTEM

This section shows you to connect the HP 3562A 1o the computer and verify that the system
WOrks.

Equipment Required

To run the example programs in this note, you need the following equipment:
* HP 3562A Dynamic Signal Analyzer
» HP 9000 Series 200 Computer

* HP 10833A/B/C/D HP-IB Cable

Setup

Begin by removing power from the HP 3562A and the computer.

1. As shown in figure 1, connect the HP 3562A to the computer using the
HP-IB cable.

Series 200
Rear Panel
Typical)

10833A/BIC/D
HP-1B Cable

3562A
Rear Panel

Figure1 HP-IB System Connection
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Ad

Check-Out

2,

3.

4,

CAUTION

The HP 3562A has metric threaded HP-IB cable
mounting studs, as opposed io English threads,
Metric threaded HP 10833A/B/C/D cables must be
used. Metric fasteners are colored black, while
English fasteners are are colored silver. DO NOT
atternpt to connect black and silver fasteners, or
damage to cable and instrument will resuft.

Apply power to the computer. f required, load the BASIC language operating
system, following the ingtructions in the computer’s operating manual. Note:
with BASIC 3.0, you need to load at least the "HPIB" driver BIN and the “10”
language extensions BIN, You may also need the "DISC” and “'FHPIB" drivers;
consult the BASIC 3.0 User's Guide 1o see what your system needs. Note that
voul witl probably need more language extensions as your programs get more
complex than these simpie examples.

Apply power to the HP 3562A.,

The HP-1B address of the 3562A is stored in nonvolatile memory. is a good
idea to view the address after you power-up 1o ses its current vaiue. Press the
HP-IB FCTN key in the HP 3562A's HP-IB group. When its softkey menu
appears, press the SELECT ADDRES softkey. This displays & menu containing
the HP-IB ADDRES softkey. Press this softkey to display the analyzer’s current
address in the lower left cormer of the dispiay. i you want to enter a new address,
use the -9 numeric keypad and the ENTER softikey. The examples in this note
use address 20 for the HP 3562A,

To verify proper system connection, type in the following command on the computer:

REMOTE 720

and press the computer’s [Return], EXECUTE], or [EXEC] key (depending on the type of
keyboard you have). After you have issued the remote command, the green REMOTE indica-
tor L.ED on the HP 3562A°s front panel should light up. This indicates that the analyzer is now
under the remote control of the computer. Try pressing some keys on the HP 3562A to venfy
that the keyboard is disabled. i you want to return local (front panel} control to the analyzer,
press the LOCAL key in the HP-IB group. You can alsc issue the “LOCAL 7 command from
the computer.

if the REMOTE indicator does not light up, recheck the system connection as explained earlier
in "Setup.” If this does not solve the problem, the computer, the analyzer or the cable may be
at fault. Once you have successfully verified the system connection, you are ready to run some
example programs.
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THE HP 3562A’S HP-IB COMMAND SET

The HP 3562A provides HP-IB codes to emulate front panel operation, as wel as a number
of "'bus-only" commands to perform special operations via HP-1B. The HP-IB command set
is divided into five groups:

1. Front panel—provides HP-IB commands for the keys and softkeys.
2. Bata Transfer—allows you to dumnp and load data traces and instrument states.

3. Signal Processing—provides signal processing primitives that allow you to
operate on the blocks of data inside the analyzer.

4. Display Control—gives you complete access to the vector display for program-
ming custom text and graphics displays,

5. Command/Communication——provides service requests, instrument status,
special gueries and communication with the front panel.

In addition to front panel emulation examples, this programming note provides examples
from the data transfer, display control, and command/communication groups. Instructions
tor using all the commands in these groups are provided in the HP 35624 Programming
Manual.
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PROGRAMMING EXAMPLES

This section provides twelve example programs that show you the power and flexibility pro-
vided by the MP 3562A combined with an external controller, These programs are writter in
BASIC 3.0 for HP 2000 Series 200 computers,

Example #1: Setting Up a Measurement

This program shows you how to set up several basic measurement parameters., lt sets up
and starts a frequency response measurement in the linear resolution mode using commands
accessible from the front panel. This is the type of programming used to emulate front panel

operation.
10 | Example 1
28 I Sgtting up a linear resolution measurement
38
47 Dsa=720 ! Address of 350247
5@ t
5@ JUTPUT Dsas; "RST" ¢ Reset 3GRZA
78 GUTPUT Dsayp"LANRS" bolinear resolution mods
8@ QUTPUT Dsa: "FRSP i Freguency response meas

L OUTPUT Dsa; "FRSIGKHZ" { Span at @-i8 kHz

12a OUTFUT Dsai"RND" I Random noise source
1@ QUTFUT Dsa; "SRLUBY" t Spurce level at BY

120 QUTFUT Dsay "HANN" b Hanning window

130 DUTRUT Dsa; "NAVGIQENT" 1 18 averages

140 DUTFUT Dsa;"STRL" I Stable averaging

150 QUTRUT Dsas; "RNGSU" I Range 5V both chanrels

162 I

170 | Measurement is set up and ready fta start

23] 1

152 QUTPUT Dsa;"STRT” b Start the measurement

20 OQUTPUT Dsa: "FRER" ! Freguency response display
219 END

Line 40 sets the analyzer's HP-IB address (700 for the HP-I8 interface plus 20 for the

HP 3562A) equal {o the variable "Dsa.” Lines 80 through 150 set up individual parameters:
reset, mode, measurement, frequency span, noise source, source level, number of averages,
stable averaging and input range. (To set up any measurement over the HP-IB, you merely
program each variable, just as you do from the front panel.) When the setup is ready, line 190
starts the measurement, Note that this program could have been compressed to a few lines,
but it was written this way to flustrate each step.
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This program makes a swept sine measurement that sends each measurement point to the
computer. The HP 3562A sends five variables at each sweep point: frequency, input power,
output power, cross spectrum real, and cross spectrum imaginary. You could use a program
like this one to monitor a sweep and operate on each point as it becomes available. This
program merely displays the result at each point, but you could use it for the data collection
portion of another program. (You may need to modify the data display portion to use this with
small screens.)

1@

29

39

49

50

[220]

7@

8

4@

180
e
120
130
140
15¢
166
Re"
178
18¢
19¢
200
218
220
230
249
250
268
278
280
2580
300
310
328
330
340
356
368
278
388
330

I Example 2

| Setting up a swept sine measurement and
| sending each sweep poini io the controller

1
Dsa=728

!

OUTPUT Dsa: "ESWQ™
QUTPUT Dsay"FRSW"
QUTPUT Dsa;"SRLUVIYY
QUTPUT Dsa; "SRON"
QUTPUT Dsaj;"RNGIU"

GUTPUT Dsay "RESZSP/DCT
!

Address of IBE2A

Enable sweep SRQ

Swept sine preset
Source level at 1V
Source on

Range Vi both channels
Resolution 25 pits/dec

! Sweep is set up; ready to start

PRINT USING "hX ,4A 12X ,BA 5K ,BA 4X 6A 4X BA";"Frag" ,"Purin®, "Purdut®, " 0rsp

CrSpim®

OUTPUT Dsas "STRT"

i

OUTPUT Dsaz"lo%"

ENTER Dsa;jis_byie

IF BIT(Is_byte,2) THEN

IF BIT(Is_byte,4) THEN
BOTD 200

QUTPUT Dsa: " S5WP"
ENTER Dsasl,0,R,Im,F

PRINT F,I,0,R,Im
GOTO 220
END

!
!

i
H

Set up table on LRT
Start the sweep

Read 1% register

398
b Quit 1f sweep done
319

If sweep point ready,
go on to send point.

If not ready, go hacgk
and read IS register,

Send each sweep point
I = input power

0 = output power

R = cross spec raal
Im = ¢ross spec imag
F = frequency

Prini the 5 values
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A-8

Lines 10 through 190 set up and start the sweep. Line 50 sets the HP 3562A's address to
“Nsa.” Line 7C enables the sweep service reguest (SRA). This allows the analyzer to request
service from the controller when each point is ready. Line 80 sends the F RESP SWEFT
command to activate the swept sine preset. Lines 90 through 120 set up several sweep vark
abies, Line 160 displays the table heading on the CRT. The analyzer and the computer are
now readly to start, and line 180 sends the start command (equivalent to pressing the yeliow
START key.)

Lines 200 through 250 moniter the analyzer's instrument status register to detect when sweep
points are ready. Line 200 requests the value of the HP 3562A’s instrument status (1S) register
(the contents of this register are fully described in programming manual). Line 210 enters the
IS contents into the variable “ls_byte.” Line 220 checks to see if bit 2 in the 15 is set, indicating
that the measurement is over; if yes, the program ends. If no, line 240 checks to see if bit 4

of the IS is set. This it indicates wher: the sweap point is ready. If a point is ready, program
control moves to fine 310. If neither bit 2 nor bit 4 is set, line 250 loops the program back to ine
200 to read the IS again. The program stays in the 260-250 loop untif the sweep is finished or a
point is ready.

Line 310 commands the analyzer to send the sweep point. One sweep point (consistig of five
values) is sent each time bit 4 in the S register indicates a point is ready. Line 320 enters the
five variables passed at each point: input power (1), output power (O), cross spectrum real part
(R), cross spectrum imaginary part (Im), and frequency (F). These values are printed by line
370. Line 380 then sends the program back to line 200 to wait for the next point. The END
staternent in line 390 is reached whenever bit 2 of the IS is set, indicating the measurement

is finished (detected in line 220).



Iniroductory Programming Guide
PROGRAMMING EXAMPLES

Example #3: User Service Requests (SRQs)

Service requests (SRQs) allow a device on the bus to request service from the system control-
ler. When the controller receives an SRQ, it can then “poll” each device cn the bus to see
which one requested service. After identifying the device, the controller can then read the
device's status byte to determine why it requested service. Reasons for requesting service
can be anything from a printer being out of paper to an analyzer ending a measurement.

The HP 3562A offers a special class of interrupts called user SRQs. These allow you to initiate
the SRQ whenever you want o, rather than depending on the davice to issue one when it
needs to. Under the HP-IB FCTN key, there is a softkey labeled USER SRQ. This softkey
displays a menu containing the USER SRQ1 through USER SRQS8 softkeys, You can labe
each of these softkeys and individually detect the eight user SRQs. This feature has extensive
implications: by utilizing the user SRQ softkeys, you can run the controlier in the ““background”
whiie operating the analyzer from its front panel softkays. You can create an entire menu
structure by redefining the USER SRQ menu with the controller pragram.

This program shows you how to label the user SRQ softkeys and handle the SRQ interrupts. In
a real program, you would direct the SRQ from a softkey press to perform a particular action. In
this program, each softkey merely displays a CRT message.

18 I Example 3

2@ b Labeling and handling user SROs

3@ !

42 Osa=720 b Address of 35BEIA
5@ ;

5@ OUTRUT Dsai"LBS1""SOFT KEY 4"
7@ CUTPUT Dea: "LBSZ2°"GOFT KEY 2"""
50 QUTPUT Osa; "LES3""SOFT KEY J¢+
8% QUTPUT Osa; "LBS4""S0FT KEY 4"t
198 QUTPUT Dsa: "LESE""SOFT KEY B """
[ OUTPUT Dsa;"LBSE""SOFT ,KEY B "
1248 GUTPUT Dsa; "LBS7°"SOFT KLY 7°"»
130 GUTPUT Dsa; "LBS8""SOFTY Key go*
148 I
150 I The user SRG softkeys are labeled
1§14 !

170 QUTPUT Dsas "USRGLCL" I Display USER SRG menu
180 CNOINTR 7 GOTO 220 ! Loek for intereupt
i4e ENABLE INTR 732 I Enable 5RO interrupis

i

20¢ Tdle: 6GOYO Idle Hzit for interrupt
219 i

22 Status_hyte=SPULL{Dsa; I Serial poell the 35E24 &
Z30 I read 1ts status byte
248 Status_byie=BINAND(Status_byte 15

268 t Delete bits 4 - 7
258 |

276 1 Following lines identify ithe softkey pressed
280 |

289 IF Status_byte=1 THEN PRINT "SOFT KEY 1"

288 IF Stietus_byle=2 THEN PRINT "SOFT KEY 2°

1@ IF Status_byte=3 THEN PRINT "SOFT KEY 3¢

a2 IF Status_byte=4 THEN PRINMT "SOFT KEY 47

3@ IF Status_byte=5 THEN PRINT "SOFT KEY §*

348 IF Siatus_byte=B THEN PRINT "S0OFT KEY B

3580 IF Status_byte=7 THEN PRINT *SOFT KEY 7

369 IF Status_byte=8 THEN PRINT “SOFT ¥Ey a°

376 GOYO 180 b Go back and wait

I86 bofor next interrupt

330 ENR

AG
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Lines 10 through 160 write custom labeis in the eight USER SRQ softkeys. Line 40 sets the
analyzer's address to the variable "Dsa.” Lines 60 through 130 label the eight softkeys (SOFT
KEY 1through 8 in this case; you can use any combination of two six-character lines, upper or
lower case).

Lines 170 through 210 display the USER SRQ menu and wait for you to press one of the aight
softkeys. Line 170 tells the HP 3562A to display the USER SRQ menu then return local conr
trol. Line 180 instructs the computer to go to line 220 if it receives an interrupt over the HP-IB
(interface 7). L.ine 190 enables SRQ interrupts, and line 200 forces the program to wait until it
receives an interrupt. The BASIC statements ON INTR and ENABLE INTR simply tell the
cormputer what kind of interrupts to accept and where to go if it receives them.

When the interrupt occurs, the program goes to ling 220. This line serigl polls the HP 3562A,
requesting its status byte so the computer can determine why the analyzer requested service.
The status byte is read into the variable "Status__byte.” To make decoding easier, fine 240
erases the bits In Status_byte that den't concern us here. (For user SRQs, we are interested
only in the lower four bits of the status byte.) Lines 290 through 360 determine which softkey
was pressed and displays an appropriate message. {At this point, you can the repiace the
individual messages with program routines that perform appropriate action for each softkey.)
Line 370 sends the program back to fine 180 to wait for the next softkey press. Inthis program,
the END statement in line 390 is never reached.
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The HP 3562A allows an external computer to query many aspects of its operation and
status. One of these capabiiities is sending current marker values (X- and Y-axis values of the
X rmarker and the special marker vaiues). This program shows how to read these values and
enter them into the controlier, .

10 I Example 4

2@ I Reading marker values and printing them

30 I on the computer CRT

40 i

1] Daa=720 b Address of ZREZA

5@ E _

78 QUTRUT Dsag"®” b Activate X marker

86 GUTPUT Dsai "ROMK" I Read marker gommandg
830 ENTER Dsas¥ )Y I Read X— & Y-awis values
100 PRINT "X =" X, "Y =";Y P Oisplay X and Y

118 t

120 QUTPUT Dsas "FUR" | Special power marker
132 QUTPUT Dsas"REMO" b Head special marbker gnoe
140 ENTER UsaiFPower | Read power

158 FRINT "Power =";Power I Print power value
168 |

178 GUTPUT Baa;"SLP" i Special slope marbker
1688 QUTFUT Dsaj "RoME™ I "Fegad slope command
19¢ ENTER DsaiSlope { Head slope

208 PRINT "Slope ="iSlcpe P Frint slope value
218 END )

Lines 50 sets the analyzer's address equal to the variable "'Dsa.’” Lines 70 through 110

read the X- and Y-axis marker values. Both these values are transmitted when the analyzer
receives the Read Marker command (RDMK). Line 70 activates the X marker, then fine 80
sends the RDMK command. Line 90 tells the computer to input two variabiles; the first is the
X-axis value, and the second is the Y-axis value. Line 100 prints the two values.

Lines 120 through 160 read the power vaiue. This function shows the total power in the active
trace. Line 120 activates the function, then line 130 sends the read special marker once com-
mand (RSMO). This command reads the value of the last softkey pressed in the group of FREQ
& DAMP, POWER and AVG VALUE. The value enters the computer at line 140 and is printed
by fing 150,

Lines 170 through 200 read the slope value. This function shows the siope at the marker
position. This segment operates in the same manner as fines 120 through 160, except it uses
the read special marker group command (RSMG). This command reads the value of the active
softkey in the group of SLOPE, HMNC POWER, THD, MOD INDEX and SBAND POWER.
Finally, line 200 ends the program.

This program shows marker reading in general. For your applications, you should explicitly set

the display units before reading markers so that you know the units in which the marker values
will be transmitted.
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Example #5: Custom Graphics

The display group of bus-only commands allows you te write and draw on the analyzer's vector
display. This is basically a three-step process: create and activate a display buffer, fill the buffer,
then put the buffer on the display. A display “buffer” is simply an area in memory reserved for
your display commands. Uses of custom graphics include providing operator messages and
showing equipment connections,

This program shows two simple steps: first writing a message on the display, then drawing
some simple boxes. You can expand these techniques to create almaost any display.

@ b Example G

29 ! Drawing and weiting on the 35824 display
1 i

40 Dea=720 | Address of ZS5BZA
] 1

B2 QUTPUT Dsa; "COME" Disahle command scha
79 GUTEUT Dsa; "DESISHE 2" Set up 2 S08-word
sl display buffers,
9@

1BG DUTPUT Oaza: "DRACHY fActivate buffer #!
| 4 OUTPUT Dsay "CHEZZY Character size=Z

l.ift pen

128 OUTEUT Dsas "PUY
3 Mova pen to left

i
H
]
I 1 and %2
[
[
|
159 DUTREUT Deas "PAIES, 1800" 1
|
i

14 center of display
§5@ GUTFUT Dsas"PRT Fui pen down
tE{ GUTFUT Oeas; "WRIT'Custom Braphics Display’”
Flrite text into
Fohuffer
OUTEUT Dsas "DEURT" tPut up buffer §1
WAalT ¢ i Fausa for 1 second

|
I Rest of this program draws on the display

CUTPUT Dsas "DEALCDY . I Activate buffer #2

! Ton of box
i Botiom

X I Left side
R=170% I Hight sicde

]

FOR #Hox=1 TO 15 I Draw 1B bowxes
DUTEUT Dray Pt I Move pen to
QUTFUT Desas "FA";L,B I hottom
DUTEUT D=sag'pPD” Folaft sorner

These 4 lines
draw ihe box

T fszay "PR7yLH

C lsay "0BEW2 17 Switeh hoffers
Dima "OEAADT" i Lets us add to ¥2

440 i Thase four lines
A5 | decreasse size for

5 Pothe next bow

i3

459 MEXT Box I Draw next box
S@d EnD

A12
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Line 40 sets the analyzer's address equal to the variable “Dsa.” Line 60 disables cormand
echoing, which significantly increases program speed. Line 70 creates two display buffers,

#1 and #2, each 500 words long. Line 100 clears and activates buffer #1, which will be used to
write the message. {Buffer #2 will be used to draw the boxes.) Line 110 sets the character size
to 2 (your choices are O to 3). Line 120 lifis the “pen,” allowing us to move the bearn without
drawing anything. (These commands—PU, PD, etc.—are the ones used by Hewlett-Packard
olotters, hence the pen analogies.) Line 130 moves the pen {using the Plot Absolute command)
to location 100,1000. The lower left corner is 0,0; the upper right comner is 2048,2048. Line 150
puts the pen back down so that line 160 can write the message "“Customn Graphics Display .

We have now written the message we wart into display buffer #1; the next step is to put

the buffer up on the display. This is accomplished with line 190. Line 200 waits for a second
before going on to the second part of the program. To review the steps in this segment: create
buffers, activate a buffer, fill it with graphics commands, then put it on the display. Fgure 2
shows the display after the first segment is finished.

Cuwstom LGraphics Display

Figure2 Maessage Display

Line 240 starts the drawing segment of the program by clearing and activating buffer #2.
Buffer #1 1s still displayed, however, because we haven't yet pulled it down from the display.
Lines 260 through 290 initialize the four variables that define the top (T), bottom (B}, left side
(L), and right side (R) of the box. This is roughly the size of & single measurement display.

A3



introductory Programming Guide
PROGRAMMING EXAMPLES

A4

The FOR/NEXT loop from fine 310 to line 430 draws fifteen boxes, each slightly smailer than
the last. Lines 320 through 340 move the pen to the lower left corner of the box. Lines 360
through 390 draw the four sides of the box. After the box is complete, line 410 switches buffer
#1for #2. This takes buffer #1 (the message) down from the display and puts buffer #2 {the box)
up on the display. Line 420 allows us to add more commands to buffer #2 without taking #
down from the display. Lines 44C through 470 decrease the size of the box to draw another
one inside the last one. Line 490 sends the program back te draw the next box.

Each time the program makes one loop a box is drawn, slightly smaller than the last box. The
buffer switch command (DBSW2,1) in line 410 tells the analyzer to put buffer #2 back up on

the display after each new box is drawn. Figure 3 shows the display after the fifteen boxes are
drawn.

Figure 3 The Graphics Display

To get a good feel for graphics on the HP 3562A's display, try modifying lines in this program.
For example, deleting the Pen Up command in line 120 causes the screen to draw a vector
from the current position to 100,7000 when the Plot Absolute command inline 130 is executed.

In the drawing segment, try changing such variables as the decrease factors in lines 440
through 470.
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Example #6: Plotting with a Controller on the Bus

This program shows you how to pass control from the computer to the analyzer so it can piot
the display. Because only one device can be in contral of the bus at a fime, you need to pass
control to the HP 3562A when you want 1o plot. After the plot is finished, control is passed back
to the computer. A program of this type is necessary when a controller is on the bus, and the
HP 3562A naeds to be the active controller: ploting, accessing a disc drive, or outputting
command strings. This program uses service request (SRQ) interrupts to pass control back

ard forth.
1@ b Example &
29 I Plotiing with a contreller an the bus
38 !

49 Doa=720 b oAddress of 35B2R
50 QUTFUT D=ai"CTARDZT" I Contraller address
a8 ON INTR 7 GOTG Got_srg | When SRE recsived,

|

78 ENABLE TNTR 732 po ta "Gat_sral”

75 CUTRUT Dsas "SRQE" I Enables 5RQs

80 GUTPUT Dsas; "5TPL" I START PL3T oommand

8¢ Idlei: GDTO Idie! I Wart for 5RO

192 I

112 Got_srg: i Flotting has sterted
2@ Erase=SFOLL(Dsa) i Erase SR flag

130 PRINT "Control passed to HP 3552A"

143 FASS DONTROL Daa P Fass control to 3REZA
158 !

158 OM INTR 7 B0OTO Plot_donei Wait for nlot to findsh
178 ENABLE INTR 7352 PoEnable SRG interrupts
188 Igdle?: 6(GTOH Idie? bolkait for interrupt
1498 !

208 Flot_done: I Plat is finished

218 Erase=8F]l | (ODs5a) I Erase SRG flag

228 FRINT "Conirol passed back to computer”

23a REMOTE DUsa YRyt 356248 in remots
240 END

Line 4G sets the analyzer’'s address to the variable "Dsa.” Line 50 sends the computer’s
address (21) to the HP 3562A so it knows where to pass control back to when it is finished
plotting. If you want to pass contrel to ancther device, simply modify line 5C accordingly.

Lines 60 through 100 monitor for SRQ interrupts and tefl the HP 3562A to start plotting. When
the analyzer receives the START PLOT command from the computer, it generates an SRQ
telling the computer it needs control of the bus before it can plot. Line 80 sends the program to
“Got_srg” if aninterrupt is detected on the bus. Line 70 enables only SRQ interrupts. Line 80
sends the START PLOT (STPL) command. Line 90 forces the program to wait until the SRQ is
received. In this case, the wait is very short because the SRQ is received as soon as the

HP 3562A reacts io the STPL command iniine 80.

Lines 110 through 150 pass control to the analyzer aftar it tells the computer it needs control
of the bus. Line 120 serial palls the HP 3562A to clear the SRQ. This is the only function of
the serial poli in this example (the analyzer can't receive control until its SRQ is serviced).

In a real program, however, you should interpret the status byte (which is read into the varia-
ble "Erase” here) to make sure that it was actually plotiing that sent the SRQ. To keep this
example simple, we assume it was. Line 130 displays a message on the CRT, and line 140
uses the BASIC 3.0 command FASS CONTROL to pass contrel to the analyzer.
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In order to know when the analyzer is through with the bus, the computer must monitor for

the ""end of plot SRQ."” The HP 3562A automatically passes control when it no longer needs
it. This is done in lines 160 through 190. Line 160 sends the program to *'Plot_done” when the
olot done SRQ is received. Line 170 enables only SRQ interrupts (they must be re-enabled
each time they are anticipated). Line 180 forces the program to wait until the SRQ s received.
If the program wasn't forced to wait here, it would continue on without the compuiter having
control of the system (which may or may not be desirable).

Lines 200 through 240 are optional but aliow the program to exit with both the computer and
the analyzer ready for more action. Line 210 clears the SRQ, as explained earlier. Line 220 fets
you know that the computer is back in control of the bus. Line 230 puts the HP 3562A back
into the remote mode.

This program can be modified to fit your particular application. For example, you can delete
lines 50 and 80, and the computer will idie until you manually press the START PLOT softkey.
This aliows you to use the front panel and plot without physically removing the controlier from
the bus. Similarly, if you end the program at line 200, the HP 3562A stays in local mode after
itis finished plotting. Compiete information on using SRQ and the status byte is provided in
Chapter 6 of the HP 3562A Programiming Manual. In addition, the CTAD command {controller
address) should be sent to specify the address to which the analyzer should pass control when
it is finished. This is also explained in Chapter &,

Example #7: Sharing a Disc Drive with a Controller

This program is a modified version of example #6 that allows you to share a disc drive with the
system controller. The program passes controf to the analyzer, has it save the display to disc,
then passes control back to the computer.

1@ 1 Exampie 7

29 | Disc agcessing with a controller on the bus
38 |

40 Dsa=7298 I Address of 35BZA
=101 i

50 ON INTR 7 80TD Soit_sro | When SHO received,
e ENABLE INTR 7:2 I go to "Got sral
s GUTPUT Dsaj; "SRAOE” i Ernables SRQs
]

"

8@ INPUT "Filae name?’ M$ Input fiie name

40 OQUTPUT Dsap"SAUF " "sNS """

136 I SAVE FILE command

119 Tdlals GOTO Idlet | Wait for SRG

1249 '

130 Got _srag: ¢ Dise accass has siarted
148 Erase~SP0LL(Osa) i frase SRG flag

158 PRINT “Control passed to HF 356ZR°

16@ PASS CONTROL Osa I Pass contraol to ZbELS
178 !

180 0N INTR 7 GOTO Disc_done! Wait for disc to finilsh
196 EMARLE INTR 7312 I Enablie SRO interrupts
2o Idle?: BOTC Idlel I Wait for interrupt
218 |

278 Disc_done: b Dise iz finished

3@ Eragse=5P0LL (Usa) I Erase 5RO flag

240 PRINT "Control passed back to computer”

2589 PRINY

258 PRINT "Fiie '";N&;"" savad®

=27 REMOTE Dsa I Fut FSBZA in remote
288 EnD
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The only differences between this program and example #6 are the commands needed
o save files on disc. Line 80 asks youl to enter the desired file name. Line 90 combines the
SAVE FILE (SAVF) command with the file name you enter and sends this to the analyzer.
Note the syntax of this command: it is necessary to combine the mnemonic (SAVF), the
opening single quote (), the alpha name (N$), and the closing singie quote () in exactly
this arrangement. The semicolons () must be used to concatenate the various pieces of
the command. The other difference is in the message displayed on the CRT by lines

249 through 260, which confirms that the file was saved under the name you entered.

Example #8: Dumping/Loading Data Traces

This program shows you how to dump a data trace from the analyzer. This dump is dene
in ANSI floating point format. Detailed instructions on alt the HP 3562A's data transfer
capabilies are provided into Chapter 3 of the HP 3562A Programming Manual. The last
part of the program loads the data trace back into the analyzer so that you can verify

both transfers.
12 b Ewample 8
29 ! Dumping/leading the active trace
39 t
43 ORTION BASE t | Set array base to |
Y ASSTIGN BDsa TO 729 I Address of 35BZ2A
E& DIM Block(2G2G) i Bat initial array
7 }
20 GUTRUT 80sa: "DDANT { Dump data command
ae ENTER 8Dsa USING "#,2A W' :iA%,Lengih
0e I Daetermine length
1ia Float=Length DIV B t Floating point data
120 REOIM Block{Fleai)? I Resize array

12 !
149 ASSIGN B0sa;FORMAT OFF | Disable ASCII format

156 ENTER Bhsaj;Blocki*) I Enter dates
16508 ASSIGN BDsa;FORMAT ON | Enable ASCII formati
179 I

180 PRINT “Data trace dumped to controller’
196 PRINT "Elements received:"iFloat

206 PAUSE I Change trace now

210 toto verify transfer
. ;

23 OUTPUT #Dsa; "LOAN" I Load data command
249 OUTPUT @lsa UBING "#,24 W' "#A" Length

256 b Jata format & length
ZE@ AGGTIEN Blsa:FORMAT OFF ¢ Disable ASCII format
i DUTPUT @0sasBlock{#) PoDutput dats

280 ASSIBN BDsa;FORMAT ON | Enable ASCII format
296 i

300 PRINT “"Data trace loaded back to F5BZAY

3R ket

AT
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Line 40 sets the option base for the array at 1. This was done to make the number of variables
in the array more obvious. Line 50 assigns an /O path to the analyzer at address 720. Line
60 dimensions a real array with a maximum size of 2500 values. (The number of variables
dumped by the program varies according to the type of trace dumped; the program redimen-
sionsthe array later.) Line 80 outputs the dump data command (DDAN = Dump Datain ANsi
binary.) You can also dump data in ASCH and a special binary format; the programming
manua has the details.

The data are dumped in two stages. The first stage consists of four bytes: two byte specify-
ing the data format and two bytes specifying the amount of data that will be transferred. The
format specifier (#A for ANS! data) is ignored in this case, and the length word is read into
“Length.” This stage is accomplished by lines 80 and 80.

The second stage starts with line 110, Since this transfer is in floating point format, eight bytes
will be coming over for each value. We want each value in the array to represent one complete
value from the analyzer, so line 110 divides “Length” by 8 fo produce "“Float.” (Floating point
values are 8 bytes long.) The value of “Float” is then used to redimension {ine 120) the array
“Block’ into which the data will be read.

Line 149 disables the ASCIl formatier in the computer. If this is not done, the computer takes
every two byte and converts themn to one ASCII character, rather than waiting for eight bytes.
Line 150 completes the second stage of the data transfer. The (*) after the array name simply
tells the computer to use the entire array; remember we just resized the array (line 120) to fit our
data length. Line 160 re-enables the ASCIl formatter. '

The PAUSE in iine 200 was inserted so you can change the trace on the display and then
load the trace just dumped back into the analyzer. This is quick indication that both transfers
worked.

The load section of the program starts at line 230, which outputs the ioad data command. Line
240 then outputs the #A and the length word. Lines 260 through 280 output the data stored in
the array “'Block.”
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Example #9: Dumping/lL.oading instrument States

This program is simitar in concept to example #8: it dumps the instrument state to the con-
trolier then allows you to load info back into the analyzer later. The “instrument siate” is the
collection of setup parameters that define the analyzer’s cunent cperating state. i you want
to view the instrument state display, press the STATE TRACE key until the state is displayed.

The methed in this program is the sarme as that in example #8. The differences are in the
dump and load commands used and the size of the array. Note that the array size is fixed
for the instrument state.

17 ! Example 9

2@ ! Dumping/loading the instrument state

3@ i

[:37] OPTION BAR3E 1 I Set array base to |
L ASSIEN 2Dsa TO 720 P Address of 3RE2A

6@ DIM Block(1@3) PoSat initial array
7@ i

1] QUTPUT Bfteas "DSAN" ! Dumpn data command
a2t ENTER @Dse USING "£,2A W"id% Length

1080 i Determine length
118 Float=Length DIV # P Fipating point data
120 REDIM Block(Fipat ) b Resize array

138 t

140 ASSIGHN BlsasFORMAT OFF  + Disable ASCIT format
158 ENTER BO0sas;Block{#) b Enter state

169 ASSIGN 8lsaiFORMAT ON b Ensble ASCILI format
178 !

180 FRINT “Instrument state dumped %o controller”
194 FRINT "Elements received:";Float

208 PAUSE b Change state now

21@ Pdn verify ftransfer
228 1

239 QUTPUT @Dsa;"LEAN" I joad state command
240 JUTPUT 8lsa USING "# 28 W' "#4" Length

258 I BData format & lsngih
288 ASSIGN @DsaiFORMAT OFF 1 Disable ASCII format
278 OUTPUT BDsasBlock{*; I Output state

8@ ASSILN BlaaiFORMAT N I Enablie ASCTT format
298 !

1%15] PRINT “Instrument state lcaded back to ZLEIZAY
312 N
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Example #10: Power-on Service Requests

As explained in example #3, instruments (and sometimes operators) can send service
requests (SRQs} to the system contrailer. Cne of the SRQs provided by the HP 3562A isthe
power-on SRQ. As its name implies, this requests service when the analyzer is powered on.

This program forces the computer to wait until the analyzer is turned on, then displays a
message indicating so. In a real program, you would substitute the the message with the
appropriate service routine.

1e | Example 10

29 | Handling & power-on SRQ

38 !

4¢ Daa=72@ | Address of 39B6Z2A

5@ !

5@ ON INTR 7 G0OT0 Got_srog | Look for interrupts
78 ENABLE INTR 732 I Ensble ERG interrupis
a@ PRINT "Waiting for powar-on ...°

9% Idle: GOTO Idie PWait for interrupt
189 !

1% Got_srg: ¢ Received SR

V2@ Gtatus_hbyte=SPOLLtDsa) | berlal poll 35674 and
130 ioread its status byts
148 Status_hyte=RINAND(Status_byte 15}

158 | Mask bits 4-7

168 IF Siatus_byte=12 THEN Go_on

178 b Dontinue if power-an
180 iSRG Falg is set

1480 G070 0o i Intearsupt was not

il i

218 LBo_on: PRINT "HARK! The HP 3582 is awake!”
228 END

Lines 60 through 100 enables the interrupt then wait for the SRQ to occur. Line 60 tells the
program o go to “Got_srq” when it receives the SRQ. Line 70 enables the SRQ interrupt.
Line 80 displays a message, and line 90 forces the program to wait until the SRQ is received.

After the SRQ is received, lines 110 through 190 determine if it was actually the HP 3562A's
power-up that generated the SRQ. {In contrast to examples 6 and 7, which diid not verify the
cause of the inferrupt. The reason it was done here is that the time between when the com-
puter starts looking for an interrupt and when it actually receives one is indeterminate. Another
device could generate an SRQ in the meartime, and we need away to separate the interrupts )
Line 120 serial polis the HP 3562A and reads its status byte. Line 140 masks out bits 47 of
the status byte (the power-on SRQ is encoded in bits 0—3, so erasing the other bits make
decoding easien). Line 160 checks to see if the variable “Status_byte” equals12. If yes, the
SRQ was caused by the analyzer's power-up, and the program prints a message with line 210
then ends. If not, the SRQ had another cause, and line 180 sends the program back to line 60
to wait for the nextinterrupt.

To demonstrate this program, turn the HP 3562A off then run the program. When the message
“Waiting for power-on . ., *' is displayed, turn the analyzer back on. This generates the power-on
SRQ and causes the program 1o continue with fine 110,
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Example #11: External Control without the Controller

This example shows a very powerful HP-IB feature of the HP 3562A: providing “externa”
control without the controlier, The analyzer's system controller capability allows it to output
HP-iB command strings. These commands can be used to program other devices on the bus.
When combined with the aute sequence feature, command strings aliow you to create entire
programs in the HP 3562A that control other devices.

Autoc Sequence i 18 Keys Lett
Display ON  Labsel: EXMPLE 11

HP-1I8 FOTN: QUTPUT STRING ——DBSZSO0, 4
HR—I8 FLTN: QUTPUT STRINS —-DBACY PU
IBFN: QUTRUT STRING ——PAB0D, 1000; PD
HP~IB FOTN: ODUTPUT STRING —-~CHEZ3
IBFMN: QUTRPUT STRING ——WRIT GONTROL®
HP-I8 FCTN: OQUTPUT STRING —-DBUPI

o N G\

Let’'s start with & one-line example. Press the HP-1B FCTN key {the one used earlier to set
addresses). One of the softkeys in its menu is OUTPUT STRING. After pressing this, you can
enter an HP-1B address followed by a comma, then the desired command string. Here is an
example that resets a device-at address 7:

OQUTPUT STRING 7,RST
Assume that the device at address 7 is a synthesizer you are using to stimulate a device the
HP 35624 is testing. You could program the synthesizer's setup state in an auto sequence,
then with one key press set up the synthesizer under HP-1B control.
To miake the OUTPUT STRING feature even more useful, the analyzer allows you to send

HP-1B commands back to itself. Just replace the address and comma with two dashes{— - ).
Let's modify the last example to reset the HP 3562A:
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OUTPUT STRING—RST

Try this one and verify that the analyzer is indeed reset. Obviously, we haven't accomplished
mugch if we merely emuiate front panel commands, However, the real power of the OUTPUT
STRING — — is using the bus-only commands. (Remember these are the commands available
only via HP-IB and not from the front panel.) The following example uses an aufo sequence
programmed with some of the graphics commands used in example #5:

Line 1 sets up one 50-character display buffer. Line 2 activates this buffer (#1) then lifts the

“nen.” Line 3 move the pen to left center of the screen then puts the pen back down, Line 4
sets the character size to 3 (the largest size available). Line 5 writes the message “CONTROL."
Line & puts buffer #1 up onthe display. Figure 4 shows the result of running this auto sequence.

CONTEOL

Figure4  The Result of Example #11

By combining aute sequences with graphics commands, you can display operafer messages

and simple diagrams without using a computer. (Chapter 10 in the HP 35624 Cperating Man-
ual explains the use of auto sequences.)
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Example #12: User-Defined Windows

This program shows you how tc load a user-defined window into the HP 3562A. This feature
allows you to create a furction in your computer then have the analyzer use that function as its
window. Creating a function in a controlier and transferring to the analyzer presents a special
problem: you need to congtruct a header o go along with the data you want to send. To
provide a simple example, this program modifies example #8, which dumped a trace and its
header then turned around and loaded them back into the analyzer. To aveid the problem of
creating a header, we wilt use the header dumped from the analyzer and simply replace the
originat data with cur created windowing function.

19 I Example 12
28 | Loading & user—defined window
38 |

4 ORPTION BASE 1 | Set array hase to 1

[51%] ASSIBN 8Dsa TO 72@ i Address of Z5EZA

5@ GUTPUT @Dsai *FRLN" i Freg resp preset

£S5 WAlT 3 t Pause to allow preset
78 QUTPUT BDsa;"LSP1T i Select linear specirum
89 DIM Header{(BB} | Create header array

32 DIM Tracel{ 1602} | Create irace array

102 i

e QUTPUT @Dsgas “DDANY ! Dump data command
129 ENTER BDsa USING “%#,2A,W":A3 lLength

138 |

140 BSSIGN BDsa;FORMAT OFF ¢ Disable ASCII format
158 ENTER @DsaiHeadar(®) Trace(¥)

160 | Enter header and trace
17 ASSIGN €Dma:FORMAT ON I Enable ASCII format
188 |

138 MAT Trace= (@) ! Erase irace data

200 Trace(])=,999428 H

219 Trace(3)=,857252 b Enter window data

220 Trace{G)=,35188@ i

230 t

248 OUTPUT @Dsa:"LDAN" | Load data command

250 GUTPUT ®0sa USING “#,28,W":"#A" Length

268 | Bata format and length
279 ASSIEN @Dsa;FORMAT OFF | Disable ASCII format
288 QUTPUT BDsajHeader{s) Trace(*)

250 I Qutput header and trace
1ol ASSIGN @DsasFORMAT ON | Enable ASCII format
310 | )

32 OUTPUT @Dsas"FFTI" i Inverse FFT

330 OUTPUT 8Dsas "SAVDT" ¢ Save funciion

340 QUTPUT 8Dsas"USD1T t Select user window

350 END
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Most of this program was taken from exampie #8, so this explanation covers only those lines
ynigque to this example. Lines 60 and 70 select the fraquency response preset and the Iinear
specirum display. This causes the analyzer tc expect a linear spectrum in return when the
window function is loaded. Lines 80 and 90 create separate arrays for the header and data that
will be dumped from the analyzer. They are put into separate arrays to make replacing the data
while keeping the header easler.

Lines 110 through 170 are similar to the dump commands used in example #8, with the excep-
tion of using two arrays, Line 190 is a BASIC function to set the Trace array to zero; this erases
the trace data just dumped from the analyzer. Lines 200 through 220 insert several values into
the beginning of the trace array, while leaving the rest equal 1o zero. Note that this example is
net intended to produce a usable window, but only to demonstrate how a window can be
created. After the trace data have been replaced by the window function, the header can be
combined with the new tréce data and sent back to the analyzer. This is accomplished by iines
240 through 300.

The user-defined window must be atime domain function, so line 320 performs an inverse
T on the trace jump loaded into the analyzer. Line 330 then saves the result in the saved
data #1 memory location. Finally, line 340 selects the user-defined window,

(ﬁﬁ HEWLETT

PACKARD

FOR MORE INFORMATION: Call your HP Sales Office listed in the telephone directory white pages. Ask for the Electronic Instruments Depariment.
Or write to Hewlett-Packard: U.S.A. P.O. Box 10301, Palo Alto, CA 84303-0880. Europe: P.0. Box 999, 1180 AZ Amstelveen, The Netherlands. Canada:
6877 Goreway Drive, Mississauga, L4V 1M8, Ontario. In Japan: Yokogawa-Mewlett-Packard Lid., 3-28-21, Takaido-Higashi, Suginami-Ku, Tokyc 168.
Elsewhere in the world, write Hewlett-Packard Intercontinental, 3495 Deer Creek Road, Palo Alto, CA 94304 U.S.A.

Printed in U.8.A. Data subject te change 5953-5183



Appendix B

7 QUICK REFERENCE
GUIDE

INTRODUCTION

This appendix provides condensed HP-IB programming information for the HP 35624,
Dynamic Signal Analyzer. It contains the following information in quick reference format;

General command syntax

Response to bus management commands

Command mnemonics, including syntax, limits & terminators

Service requests

Status byte description, including masking

Instrument status register description

Activity status register description

Error codes

Key codes
For complete information, please refer to Chapters 1 through 6. This appendix is intended for
reference use by programmers familiar with both the HP 35624 and the computer/controller
being used.
The mnemonic list is divided in two parts. The first part contains the front panel (key and

softkey) mnemonics listed alphabetically. The second part contains the bus-only commands
listed alphabetically.
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GENERAL COMMARND SYNTAX

The general syntax for sending commands to the HP 3562A is:
<mMrem> < opl sp> < para> < sep> < para> < opt sp> < suff> <term>

where <mnem > is the command mnemonic
< opt sp> isignored optionat space
< para> is first command-dependent parameter
<sep> s required comma () for mult-parameter commangds
< para> ig second command-dependent parameter
< opt sp> isignored optional space
< suff > is command-dependent suffix
<term> is command terminator (semicolon)

For exampls, to set up a frequency span from 10 fo 80 kHz, you would send the command:
FRS 10,60 KHZ;

where: FRS  isthe mnemonic
10 is the first command-dependent parameter
, is the parameter separater
60 is the second command-dependent parameter
KHZ  isthe command-dependent suffix
; is the command terminator

Note that the front panel mnemonics usually emulate the respective key or softkey. In some
cases, suffixes (terminators, delirmiters) are not required. The syrtax required for every com-

mand is described in the mnemonic table, You should consult this whenaver there is a question
about a particular command’s syntax.

Parameter Gueries

To query the current valua of any variable parameter, send the appropriate mnemonic folliowed
by a question mark. For example, to learn the current frequency span, send FRS?.
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RESPONSE TO BUS MANAGEMENT COMMANDS

Table 1 summarizes the HP 3562A°s response to the HP-IB primary bus management

commands.

Table1 Response to Bus Management Commands

Command

ABORT 10

CLEAR LOCKOUT
& SET LOCAL

DEVICE CLEAR

LOCAL

LOCAL LLCCROUT

PARALLEL POLL

PARALLEL POLL
CONFIGURE

PASS CONTROL

REMOTE
SERIAL POLL
TRIGGER

Response

Aborts data input or output and unaddresses the ana-
lyzer. Does not clear the HP-1B command buffer,

Clears local lockout and returns to local controt,

Unconditionally interrupts bus activity: ¢lears the HP-
1B command buffer, resets the SRQ line, aborts daia
input/output, and enters REMOTE mede.

Returns to local {front panel control and aborts load
operations in progress, but does not abort dump oper-
ations or clear the HP-1B command buifer.

Disables the front pane! LOCAL key, but does affect
local/remote status.

Does not respond.

Does not respond.

Accepts control  needed; passes control back when
finished to address specified by the CTAD command.
immediately passes control back is it receives control
when it does not need it.

Forces the HP 3562A into the REMOTE mode.
Responds by sending its status byte, a 8-bit integer.

Accepts HP-1B triggering if it is first enabled by send-
ing the anglyzer the HPT command.
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FRONT PANEL COMMANDS
FRONT PANEL COMMANDS

NAME MNEM RANGE SUFFIXES SYNTAX

A A A

A&BTRACES ABTR ABTR

A&B AB AB

AGAIN AGON Oort AGON1 = on

ON OFF AGONG = off

AGAIN AGSE AGFN

SELECT

ABCRT CAPTUR ABCP ABCP

ABORT HPIB ABIB ABIB

ABORT THRUPT ABTH ABTH

ACTIVE FILE ACFL alpha ACFL'aaasaaaa’

ADD ADD 10458 ADDrrr

TRACE A (TRCA) ADDssss
TRACE B(TRCB)

SAVED 1 (SAVT)

SAVED 2 (SAV2)

ADD LINE ADDL see comment ADDL (auto
seguence; all subse-
quent commands are
entered in aseq

ADD LINE ADLN 1088 MHZ, HMZ, KHZ ADINrr rrss (curve fit
table)

ADD REGION ADRG 0-100 kiHz MHZ, HZ, KHZ ADRGrr Irss

ADDVALUE ADDV 10438 MHZ, HZ, KHZ ADDVrryrss

ADDRESS ONLY ADRS ADRS

AM CHAN 1 AM1 AM1

AM CHAN 2 AM2 AMZ

ANNOT A PEN ANAP G-—8 + ANAPrT (number lim-
ited by plotter)

ANNOT B PEN ANBP 0—8+ ANBPrT (number lim-
ited by plotter

ARM ARM ARM

B-4
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one of the suffixes from the SUFFIX column
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FRONT PANEL COMRMANDS
Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX

ARM AU MAN ARMA Oori ARMAQ = manuat
ARMAT = auto

ASEQFCTN ASFN ASFN

ASEQ MESSGE ASMS alpha ASMS'aa..a’ (24 char.
max)

AT POINTR ATPT | ATPT

AUTO 1 BNG UP AU1U AU

AUTO 1 UP&DWN AU AU

AUTO 2 RNG UP AUzU AU2U

AUTO 2 UPADWN AUz A2

AUTO CORR AUCR AUCRH

AUTC CORR1 ALICH AUCH

AUTO CORRR AUC?2 AUC2

AUTO CRRIER ACRR _ ACRR

AUTO INTGRT AUIN AUIN

AUTO MATH AMTH AMTH (AUTO MATH
key)

AUTO MATH AUMT AUMT (AUTO MATH
softkey)

AUTO ON OFF AUTO AUTOO0 = oft
AUTO! = on

AUTO ORDER AUOR AUOR

AUTO SEQ ASEQ ASEQ

AUTO WEIGHT AUWT AUWT

AVG AVG 1—32767 AYGrrrr

AVRG AVRG AVRG

AVG OFF AVOF AVOF

AVG VALUE AVGY AVGY

B B B

BEEPER ON OFF BEEP BEEPQ = off
BEEP1 = on

BURST CHIRP BCRP 1.99 BCRPrr

r
s
a

value within the range specified in the RANGE column
one of the sufiixes from the SUFFIX column
alphanumeric character
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Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX
BURST RANDOM BRND 199 BRNDrr
CAL CAL CAL
CALC OFF (HMNC;) CAQF CAOF
CALC OFF (SBAND) CLOF CLOF
CAPTUR HEADER CHED CHED
CAPTUR LENGTH CLEN see comment USEC, MSEC, SEC CLENIrrss {range
MIN, REVS, PNTS depends on suffix; 10
REC records or equivalent
limits)
CAPTUR PCINTR CPNT (same as CAPTUR LENGTH) CPNTrrss
CAPTUR SELECT CPSE CPSE
CATLOG PCINTR CTPT 1-20 CTPTIr
CDF1 CDF1 CDF1
ChF2 CDF2 CDF2
CENTER FREQ CF see comment MHZ, HZ, KHZ CFrrss (range limited
ORD, RMP t0 100 kHz ~ (10.24
mHz/2)
CH 1 ACTIVE CH1 CH1
CH 182 ACTIVE CH12 CH12
CH 2 ACTIVE CH2 CH2
CHAN 1 ACDC C1AC Oort C1ACO = dc
CIAC1 = ac
CHAN 1 DELAY CiDL seecomment USEC, MSEC, C1DLrrss {range
SEC, MIN, depends on suffix;
REVS REC — 4095 points and
+ 50 records are
absclute limits)
CHAN 1INPUT C1IN C1IN
CHAN 1 RANGE C1RG -51-27 V. MV, VRMS, C1RGrrss
MVREM, DBV, EU {range depends on
suffix; absciute fimit is
-511t0 4+ 27 4BY)
CHAN 2 ACDC C2AC Cor1 C2ACO = dc
C2ACT = ac
CHAN 2 DELAY C2DL sea comment USEC, MSEC, Ca2DLrrss (range
SEC, MIN, depends on suffix;
REVS, REC — 4095 points and
+ 50 records are
absolute limits)
CHAN 2 INPUT C2IN C2iN
r = value within the range specified in the RANGE column
§ = one of the suffixes from the SUFFIX column
a = alphanumeric character

iB-6



Appendix B—Quick Reference Guide

FRONT PANEL COMMANDS
Front Panel Commands (cont)
NARME MNEM RANGE SUFFIXES SYNTAX
CHAN 2 RANGE C2RG 5127 V, MV, VRMS, C2RGrrss (range
MVRM, DBV, EU depends on suffix;

absolute limitis - 51
to 427 dBvV

CHANGE LINE CHGL see comment CHGL (for auto
sequences and auto
math; entry is any
valid commamnd)

CHANGE REGION CHRG 0-100 kHz MHz, ¥z, KHz CHRGrr.Irss

CHANGE VALLUE CHGY 10x38 MHZ, HZ, KHZ CHGVrrrrss

CLEAR ASEQ CLAS CLAS (auto sequence
must be displayed
first)

CLEAR LOGS CLLG CLLG

CLEAR MATH CLMA CLMA

CLEAR TABLE CLTA CLTA (curve fity

CLEAR TABLE CLT8 CLTB (synthesis; table
must be displayed
first)

CLEAR TABLE CLRT CLRT (delete freq)

COHER CCOHR COHR

COMPLX CON.J CMEC CMPC

CONT ASEG CNAS CNAS

CONT PEAK CNPK CNPK

CONVRT TABLE CVTB CvVTB

COORD CORD CORD

COPY FILES COF! alpha COFl'asaaaaaa’
COFl' < ,aaazaa’
CCFl'agaaaa, >'
COF|'aaa,aaa’

CREATE CONST CCON 10+38 CCONrr
CCONrr,rr

CREATE FIT CRFT CRFT

CREATE THRUPT CRTH alpha CRTH'saaazaa’

CREATE TRACE CTRC CTRC

CROSS CORR CCCR

CCOR (measurement}

r
S
a

value within the range specified in the BANGE column
one of the suffixes from the SUFFIX column
alphanumeric character
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FRONT PANEL COMMANDS

8-8

Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX
CROSSCORR CRCR CRCR (display)
CROSS SPEC CSPC CSPC
CRRIER FREQ CRFR 0-100 kHz MBZ, HZ, KHZ, CRFRrrss
RPM, ORD
CURVEFIT CVFT CVFT
CUT PG ON OFF CTPG Cor1 CTPGO = off
CTPG1 = on
DASHED LINES DSHL DSHL
DATA & ANNQOT DAAN DAAN
DATA ONLY DATA DATA
DATE M,D,Y DATE mm,dd,yy DATEmm,dd,yy
dB B;2] dB {terminator only)
aBv DBv dBV (terminator oniy)
DC OFFSET DCoF 0—10 MV, V, VRMS, DCOFrss (max is
MVREM, DBV 10Vpeak
Decade DEC DEC (terminator only)
Degree DEG DEG {terminator only)
DELETE FiLE DLTF alpha DLTF ‘aaaaaaaa’
AT POINTR DLTFATPT
DELETE FREQ DLFR DLFR
DELETE LINE DLIL DLTL (auto sequence
or auto math; table
must be displayed
first)
DELETE LINE# DLLN 1-20 DLLNrr
DELETE REGION DLRG 1-20 DLRGrr
DELETE VALUE DLTV DLTV
DEMOD BOTH DvB DNB
DEMOD CHAN 1 D1 DM
DEMOD CHAN 2 DM2 DMz
DEMOD ON OFF DMCD Qor1 DMODQ = off
DMODT = on
DEMOD POLAR POLR POLR
DEMOD SELECT DMSE DMSE

r
$
a

HHHK

value within the range specified in the RANGE column
one of the suffixes from the SUFFIX column
glphanumeric character
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FRONT PANEL COMMANDS
Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX
DESTN ADDRES DEAD 1-7 DEADY
DESTN UNIT DEUN 1:15 DEUNIT
DFAULT GRIDS DFGR DFGR
DFAULT LIMITS DLIM DLIM
DIFF DIFF DIFF
DISC DISC DisC
DISC ADDRES DIAD 17 DIADY
DISC COPY pICO DICO
DISC FCTN DIFN DIFN
DISC STATUS DIST DIST
DISC UNIT DIUN 0-15 DIUNT
DIV DIV 10438 DIVrrr

TRACE A (TRCA) DIVssss
TRACE B (TRCB)
SAVED 1 (SAV1)
SAVED 2 (SAV2)
DOWN ARROW DOWN DOWN
DOTS DOTS DOTS
DSPLAY ON OFF DSPL 0or1 DSPLO = off
DSPL1 = on
£ SMPL ON OFF ESMP 0or i ESMPO = off
ESMP1 = on
EDIT EDIT EDIT
EDIT DENOM# EDDN 1-20 EDDNsr
EDIT LINE# EDLN 1-20 EDLNIT
EDIT LINE# LINE 1-20 LINErT
EDIT MATH EDMA EDMA
EDIT NUMER# EDNM 1-20 EDNMrr
EDIT POLE# EDPL 1-20 EDPLIr
EDIT POLES EPCL EPOL

EDIT RESDU# EDRS 1-20 EDRSr

EDIT TABLE EDTB EDTB

r
S
a

[

value within the range specified in the RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character
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FRONT PANEL COMMANDS

B-10

Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX

EDIT WEIGHT EDWT EDWT

EDIT ZERC# EDZR 1-20 EDZRrr

EDIT ZERGCS EZER EZER

END EDIT ENED ENED (auto
sequence or auto
math; table must be
displayed first)

ENGR UNITS ENGR ENGR

ENTER ENT ENT {terminater only)

EU EU EU {terminator only)

EU LBL CHAN 1 EULT alpha EUL1'aaaaaa’

EU LBL CHAN 2 EUL2 alpha EUL2 'aaaaaa’

EU VAL CHAN 1 EUVT +1nVio VEU, MVEU, DB EUVirrss

+ 1000V
EUVAL CHAN 2 Euv2 1nVio VEU, MVEU, DB EUV2rrss
+ 1000V

EXPONENT E rrErr (exponerntial
notation; example:
10E4 = 100 000.D
orLcanbeusedin
place of E.)

EXPON EXP EXP

EXPON CHAN 1 XPN1 10438 USEC, MSEC, XPN1rrss

SEC, MIN, REVS
EXPON CHAN 2 XPN2 10£38 USEC, MSEC, XPN2rrss
SEC, MIN, REVS

EXT EXT EXT

F RESP LINRES FRLN FRLN

F RESP LOGRES FRLG FRLG

F RESP SWEPT FRSW FRSW

FAULT LOG FTILG FTLG (disc service
functions)

FFT FFT FFT

FFT-1 FFT1 FFT1

FILTRLDY INPUT FILT Fil.T

FITFCTN FTFN FTFN

f
S
a

ok

value within the range specified in the RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character
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Appendix B—Quick Reference Guide
FRONT PANEL COMMANDS

NAME MNEM RANGE SUFFIXES SYNTAX
FIT — SYNTH FTSN FTSN
FIXLINE# FXLN 1-20 ENT FXLNrr
FIXED INTGRT FXIN FXIN
FIXED SINE FSIN 64-100000 MHZ, HZ, KHZ FSINrrss {range is 64
EHz to 100 kHz: entry
RPM, ORDS limits depend on suf-
fix)
FLATTCP FLAT FLAT
FLOAT CHANN FLT FLT1
FLOAT CHAN 2 FLTZ FLT2
FM CHAN 1 Fhit FM1
Fivi CHAN 2 Fiiz FM2
FNOMTL FREG FNFR 0-100k MHZ, HZ, KHZ FNFRrrrsss
RPM, CRDS
FORCE CHAN 1 FRCH 10238 USEC, MSEC, FRC1rrrsss
SEC, MIN, REVS
FORCE CHAN 2 FRC2 10£38 USEC, MSEC, FRC2rrrsss
SEC. MIN, REVS
FORCE/EXPON FOXP FOXP
FORMAT FORM FORM
FORMAT OPTION FOOP 0-239 FOCPrr
FREE RUN FREE FREE
FREQ FREQ FREG
FREQ & DAMP FRDA FRDA
FREQ RESP FRQR FRQR (display)
FREQ RESP FRSP FRSP (measurement}
FREQ SPAN FRS
Linear Resolution 10.24 mHz MHZ, HZ, KHZ, FRSrrrsss
- 100 kHz RPM, CRDS
Log Resolution 1-5 DEC FRSDEC
Swept Sine 2 mHz— MHZ, HZ, KHZ, FRSrrrsss
100 kHz DEC, OCT

Time Capture

same as linear resolution

r
S
a

HH

value within the range specified in the RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character
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Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX

FRONT BACK FRBK FRBK

FST AV ON OFF FSAV Oor1 FSAYO = off
FSAV1 = on

GOTO GOTO 1-20 GOTOsr

GRID AREA GRAR GRAR

GRID PEN GRDP 1omImiax GRDPrr (max =
number of pens in
pictier)

GROUND CHANT GND1 GND1

GRGUND CHANZ GND2 GND2

HANN HANN HANN

HELP HELP HELP

HIST HIST HIST

HISTA HIST Hig1

HIST 2 Hig2 His2

HMNC ON HMNC HMNC

HMNC POWER HPWR HPWR

HOLD X CENTER HXCT HXCT

HOLD X LEFT HXLF HXLF

HOLD X OFF HXOF ' HXOF

HOLD X RIGHT HXRT HXRT

HOLD Y CENTER HYCT HYCT

HOLDY LOWER HYLwW HYLW

HOLDY OFF HYOF HYOF

HOLE 'Y UPPER Hyup HYUP

HP-1B ADDR IBAD 0—31 IBADr

HP-IB FCTN IBFN IBFN

Hz HZ HZ {terminator only)

Hz (Sec) HZS HZS

Hz/Paint HZIP HZ/P (terminator only}

Hz/mSec HIMS HIMS (terminator only}

vaiue within the range specified in the RANGE column
cne of the suffixes from the SUFFIX column
alphanumeric character

]
oo
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FRONT PANEL COMMANDS
Front Panel Commands (cont)
NAME MNEM RANGE SUFFIXES SYNTAX
Hz/Min HZIM HZ/M {terminator
only)
Hz/Sec HZ/S HZ/S (terminator only)
Hz/Order HZ/O HZ/Q (terminator only)
IMAG IMAG IMAG
IMAGE BACKUP IMBK iMBK
IMPLS RESP RSP IRSP
INIT CATLOG INCT alpha INCT aaaaaa’
INITDISC INDI apha INDI'aaaaas’
INPUT COUPLE ICPL ICPL
INPUT SPEC 1 ISP1 ISP
INPUTSPEC 2 IsP2 ISP2
INPUT TIME ITM1 M1
INPUT TIME 2 ITM2 iTM2
INST INST INST
INST WNDOWD IWND IWND
INTGRT INGR INGR
INTGRT INIT=0 ING ING!
INTGRT TIME INTM 10-3-1038 USEC, MSEC, SEC INGRTrrss
j© JW JW
jo-! JW1 Jwi
kHz KHZ KHZ (terminator only)
kHz/Order KH/O KH/O (terminator
only)
L SPEC UNITS LSUN LSUN
LABEL ASEQ LBLA alpha LBLA zas,aa8’
LABEL MATH LBLM alpha LBLM ' 'aas,aaa’
LAST MEAS LSMS L.SMS
LINX LINX LINX
LINE not progammable over the HP-IB

value within the range specified in the RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character

w
o
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Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX

LINE A TYPE# LINA 1-8; see comment LINArrterr (number
depends on plotter;
2nd parameter
cptional)

LINE BTYPE# LINB 1-8; see comment LINBrrrrrr (number
depends on plotier;
2nd parameter

optional)

LINE TYPES ENTP LNTP

LINEAR RES LNRS LNRS

LINEAR SPEC LSPC LSPC

LINEAR SPEC 1 L.5P1 LSP1

LINEAR SPEC 2 1SP2 LSP2

LINEAR SWEEP LNSW LNSW

LN OF DATA LN [N

LN-1 OF DATA LINT LN1

LOCAL LCL LCL

LOGRES LGRS LGRS

LOG SWEEP LGSW LGSW

LOGX 1.OGX LOGX

LtO0OP 1O LPTO 1-20 (1) : LPTOr 12 {1st

1-32,767 (12} _ number is end of

loop; 2nd is cycle
count}

%\AAG. (LINY MAG MAG

MAG (LOG) MGLG MGLG

MAG (dB) MGDB MGDB

MAG (dBm) MDBM MDBM

MANUAL PRVIEW MAPR MAPR

MANUAL SWEEP MNSW MNSW

MARKER VALUE MKVL MKVL

MATH MATH MATH

MAX SPAN MAXS MAXS

MEAS DISP MDSP MDSP

r
]
a

value within the range specified in the RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character

e R
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FRONT PANEL COMMANDS
Front Panel Commands (cont)
NAME MNEM RANGE SUFFIXES SYNTAX
MEAS MODE MSMD MEMD
uSec USEC USEC {terminator
only)
meU MEU MEU {ferminator only)
mHz MHZ MHZ (erminator only)
mHz/Order MH/O MH/C (terminator
only)
mSec MSEC MSEC (terminator
only)
my MV MV (terminator anly}
mv/EL] MVEU MVEU {terminator
only)
rmyrms MVRM MVEM {terminator
oniy)
Min MIN MIN {terminator only)
Min/Dec M/DC M/DC (terminator
only)
Min/Oct MIGC MIQC fterminator
only)
MPY MPY 10+38 MPYrir
TRACE A (TRCA) MPYssss
TRACE B (TRCB}
SAVED 1 (SAVT
SAVED 2 (SAV2)
MRKR — PEAK MKPK MKPK
NEGATE NEG NEG
NEXT NXT NXT (MATH menu,
first level)
NEXT NEX NEX (MATH menu,
sacond level)
NEXT NEXT NEXT (COORD
menu)
NEXT NX NX (B¥G meny)
NEXT PAGE NXTP NXTP {disc catalog)
NEXT PAGE NXPG NXPG (disc service
logs)
r = value within the range specified in the RANGE column
s = one of the suffixes from the SUFFIX column
a = alphanumeric character
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Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX

NEXT RECORD NXRC NXRC

NICHOL NICL NICL

NG Use REJT in place of NO for previewing over the bus

NO PAGING NOPG NOPG

NUMBER AVGS NAVG 1-32767 NAVGrrr

NUMBER POLES NPCL 1-40 NPOLrr

NUMBER ZEROS NZER 1-40 NZERrr

NYQUST NYQT NYQT

OctiMin OC/M OC/M (terminator
only)

Oct/Sec 0c/s OC/S {terminator only)

Octave QcT QCT {terminator only)

Ohm OHM OHM (terminator only)

ORBITS T1vsT2 ORBT ORBT

Orders ORD ORD {terminator only)

Orders (Revs) ORDRA ORDR

Orders CAL ORCL 10+38 HZ/0, KH/0 MH ORCL rrr sss

QUTPUT LOG OULG QULG

OUTPUT STRING not programmable via HP-1B

OV REJ ON OFF CVRJ Oort OVRJG = off
OVRJ1 = on

OVER WRITE COVWR OVWR

OVERWR AU MAN OvAU Oort OVAUQ = off
OVAUT = on

OVRLPY, OVLP 180 OVLPrr

P SPEC LINRES PSLN PSLN

P SPEC UNITS PSUN PSUN

PACK DISC PKDI PKDI

PAGE BACK PGBK PGBK

PAGE FORWRD PGFW PGFW

PAGING CONTRL PCTL PCTL

value within the range specéfiéd inthe RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character

f
S
a

I |
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FRONT PANEL COMMANDS
Front Panel Commands (cont)
NAME MNEM RANGE SUFFIXES SYNTAX
PAUSE ASEQ PSAS PSAS
PAUSE CONT PSCN PSCN toggles

PAUS—pauses
CONT—continues

PDF 1 PDF1 PDF

PDF 2 PDF2 PDF2

PEAK HOLD PHLD PHLD

PHASE PHSE +180 DEG PHSENTDEG

PLOT PLOT PLOT

PLOT ADDRES PLAD 5-31 PLADrT

PLOT AREA PLAR PLAR

PLOT LIMITS PLIM PLIM

PLOT PRESET PLPR PLPR

PM CHAN 1 P P

PM CHAN 2 PM2 PM2

PM/FM CRRIER PFCR PFCR

Points PNTS PNTS (terminator
oniy)

Points/Dec P/DC P/DC (terminator only)

Points/Cct PIOC P/OC (terminator oniy}

Points/Sweep PiISW PISW {terminator only)

POLAR AMvsPM POLR POLR

POLE RESIDU PRSD PRSD

POLE ZERO PZRO PZRO

POLY-NOMIAL POLY POLY

POWER PWR PWR

POWER SPEC PSPC : PSPC

POWER SPEC 1 P3P1 PSP

POWER SPEC 2 PSP2 PSP2

PRESET PRST PRST

FPREY PAGE PRVP PRVP

r
8
a

value within the range specified in the RANGE cclumn
one of the suffixes from the SUFFIX column
alphanumeric character

oy
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Front Panel Commands (cont)

B-18

NAME MNEM RANGE SUFFIXES SYNTAX

PRIODC CHIRP PCRP 199 PCRPrr

PROTCT ON QFF PTON Cori PTONO = off
PTONT = on

PRVIEW OFF PROF PROF

PRVIEW ON OFF PRON PRONQ = off
PRON1 = on

Pulse/Rev PRV P/RV {terminator only}

PwrSRG ON OFF PSRQ Oorf PSRQO = off
PSRQT = on

RAMP TIME RAMP 10+38 USEC, MSEC, RAMPrrrsss (limit is

SEC, MIN, REC 10#38g; antry range

depends on suffig

RANDOM NOISE RND RND

RANGE RNG 510 V, MV, VRMS, RNGrrrsss

+27 dBV MVRM, DBVR, {entry is EU opticnal;

range depends on
suffix)

READ PEN-+P1 RDP1 RGP

READ PEN—P2 RDP2 RDP2

REAL REAL REAL

REAL PART RLPT RLPT

RECALL DATA# RCLD tor2 RCLDr

RECALL FILE RCFL alpha RCFL'aaaaaaa’

RECALL PWR DN RCLP RCLP

RECALL STATE# RCLS 15 RCLSr

RECIP RCIP RECIP

Record REC REC derminator only}

REF CHAN 1 RFC1 RFCA

REF CHAN 2 RFC2 RFC2

REF LEVEL RFLV 5mVto M, MV, VRMS, MVRM,  RFLWVrrrsss

31.5 Vpk DBVR, EU
RESLTN RES 64 uHz— HZ/P, PISW RESrrsss

99.99984 kiHz

1110 pts/dec P/DC, PIOC, PISW

w
[/ i

value within the range specified in the RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character
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FRONT PANEL COMMANDS
Front Panel Commands (cont)
NAME MNEM RANGE SUFFIXES SYNTAX
RESLTN AU FIX RSALS Oor1 RSAUD = fix
RSALN = au
RESTOR CATLOG RSCT glpha RSCT'azaaa’
RETURN RTN RTN
REVS REVS REVS (terminator
only}
ROT 80 ON OFF ROT Oor1 ROTO = off
ROT1 = on
RPM RPM RPM (terminator only)
RPM (Sec RPMS RPMS
SAMPLE FREQ SMPF 1-256 kiHz KHZ, HZ, MHZ SMPFrrrsss
]PM, PRV
SAVE DATA# SAVD torZ SAVDr
SAVE FILE SAVF alpha SAVF 'agaaaaaa’
SAVE STATE# SAVS 1—5 SAVSH
SAVE RECALL SAVR SAVR
SAVED 1 SAV1 SAV1
SAVED 2 SAV2 SAVZ
SBAND INCRMT SBIN 12.8 pHz KHZ, Hz, MHZ RPM,  SBINrrrsss
— 100 kHz ORD
SBAND ON SBND SBND
SBAND POWER SPWR SPWR
SCALE SCAL SCAL
SCALE FREQ SCFR 10£8 KHZ, HZ, MHZ SCFRrrrsss (SYNTH)
SCALE FREQ SCLF 1046 KHZ, HZ, MHZ SCLFrrrsss {CURVE
FiT)
SCROLL ON OFF SCRL Oort SCRLO = off
SCRL1 = on
Sec SEC SEC (terminator only}
Sec/Dec SIDC S/DC (terminator only}
SeciOct 8I0C S/OC (terminator aniy)
SELECT DATA SDAT SDAT
- SELECT MEAS SMES SMES

T
3
a

value within the range specified in the RANGE column
cne of the suffixes from the SUFFIEX column
alphanumeric character
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Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX

SELECT PENS SPEN SPEN

SELECT TRIG SELT SELT

SELF TEST ST TST

SERVCE FCTNS SVFN SVFN

SETPT LWRLF SEP1 + 32767 SEP 1

SETP2 UPRRT SEP2 + 32767 SEP2rr

SINGLE SNGL SNGL

SINGLE CAL SNGC SNGC

SLOPE SLp SLp

SLOPE + — sSLoep Oort SLOPQ = off
SLOPT = on

SOLID GRIDS SLGR SLGR

SOLID LINES SLDL SLDL

SOLIDA DASHB SLDA SLDA

SOURCE SRCE SRCE

SOURCE LEVEL SRLY 05V V, MV, VRMS, SRLVrrrsss

MVRM, DBV
SOURCE LIMIT SRLM 5 mvV—5¥ Vv, MV, VRMS, SRLMrrrsss
MVRM, DBV

SOURCE OFF SROF SROF

SOURCE ON OFF SRON dort SRONC = off
SRONT = on

SOURCE TRIG STRG STRG

SPARE BLOCK sPaL depends on drive SPBL

see Chapter 11 of operating manual

SPCLFCTN SPFN SPFN

SPCL MARKER SEMK SPMK

SPEEDF S SPED Oor1 SPEDO = slow
SPED1 = fast

SQUARE ROOT SQRT SQRT

STABLE (MEAN) STBL STBL

START STRY STRT

r = value within the range specified in the RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character

e
I
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M/OC, HIMS, HZ/S,

HZIM

depends on suffix}

r o= value wihin the range spegcified in the RANGE column
s = one of the suffixes from the SUFFIX column
a = alphanumeric character

FRONT PANEL COMMANDS
Front Panel Commands {cont})
NAME RMNEM RANGE SUFFIXES SYNTAX
START ASEQ 1 ASN ASQ1
START ASEQ 2 ASQR2 ASQ2
START ASEQ 3 ASQ3 ASQ3
START ASEQ 4 ASQ4 ASQ4
START ASEQ 5 ASQ5 ASQS5
START CAPTUR STCP STCP
START FREGQ SF 0 KHZ, Hz SFrrrsss
9999997952 MHZ, RPM, ORD {linear res, capiure)
Hz
0.1 Hzew KHZ, HZ SFrrrsss
100 kHz MHZ {log res)
&4 ukz— KHZ, HZ SFrrress
99999.99988 MMZ, RPM {swept sine}
Hz ORD
START MATH STMA STMA
START PLOT STPL STPL
START THRUPT STHR STHR
STATE TRACE STTR STIR
STAT = state
TRAC = trace
STCPFIT SPFT SPFT
STCP FREQ SPF 120 pHz KHZ, HZ, SPFrrsss
-100 kHz MHZ, RPM, ORD (swept sine)
STORE WEIGHT STWT STWT
SuB suB 10+£38 SUBrrr
TRACE A (TRCA) SUBsss
TRACE B (TRCB}
SAVED 1 (SAV1)
SAVED 2 (SAVZ)
SWEEF DOWN SWDN SWDN
SWEEP HOLD SWHD holds the sweep
SWEEP RATE SWRT 1038 $/DC, M/DC, S/I0C, SWRTrrrsss (limit

B-21
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Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX

SWEEP UP SWUP SWUP

SWEPT SINE SSIN SSiN

SWEPT UNITS SWUN SWUN

SYNTH SNTH SNTH

SYNTH — FIT SNFT SNFT

SYNTH FCTN SNFN SNFN

SYSTEM CNTLR SYSC SYseC

SYSTEM GAIN GAIN 10£38 GAINrrr

TA-T T T

TABLE FCTN TBEN TBFN

THD THD THD

THRUPT HEADER THED THED

THRUPT LENGTH THLN 132787 USEC, MSEC, SEC, THLNrrrsss (imitis

MIN, REVS, REC 32767 records, range

depends on suffix)

THRUPT ON OFF THRU Oort THRUQ = off
THRU1 = on

THRUPT SELECT THSE THSE

THRUPT SIZE THSZ 132767 USEC, MSEC, SEC, THSZrrrsss flimitis

MIN, REVS, REC 32787 records; range

depends on suffix)

THRUPT TIME 1 THT THT1

THRUPT TIME 2 THT2 THTZ

TICK MARKS TKMK TKMK

TiM AV ON OFF TIAV Oor1 TIAVO = off
TiAV1 = on

TIME BUFFER TMBF TMBF

TIME CAPTUR CPTR CPTR (MEAS MODE)

TIME CAPTUR TMCP TMCP (PRESET)

TIME DE[AY TMDL 10£38 USEC, MSEC, SEC E;\_/Ii_i)Derrsss (CURVE

w
eI

value within the range specified in the RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character
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Front Panel Commands (cont)
NAME NMiNEM RANGE SUFFIXES SYNTAX
TIME DELAY TDLY 1038 USEC, MSEC, SEC TDLYrrress (SYNTH)
TIME HM,S TIME 00,00,00 TIMERh,mm,ss
-23,59,59
TIME LENGTH TLN 8ms USEC, MSEC, SEC TLNrrrsss
- 781258 MIN, REVS (limitis 78125¢; rangs
depends on suffix)
TIME REC 1 TMR1 TMR1
TIMEREC 2 TMR2 TMR2
TIME RECORD TMRC TMRC
TIME THRUPT TMTH TMTH
TIMED PAUSE TIPS 032787 SEC TIPSIrSEC
TIMED PRVIEW TIPR 0—1038 SEC TIPRSEC
TIMED START TIST 00,00,00 TISTrr
24,853,659 (24 hour deactivates
timed start)
TO-POL RESIDU TOPR TOPR
TO—POLY TOPY TOPY
TO-POL ZERO TORZ TOPZ
TRACE A TRCA TRCA
TRACE APEN TRAP 0—max TRAPIT {maxis
number of pensin
plotter}
TRACESB TRCB TRCB
TRACE B PEN TRBP 0—max TRBPrr (maxis
number of pensin
plotter
TRACE TITLE TITL alpha TITL 'aaazas’
TRIG DELAY TRGD TRGD
TRIG LEVEL TRLV 1038 V. MV, EUCT, EUCZ TRLVrrersess (maxis
10V for ext trigger)
UNFBCLINE# UFLN 1--20 UFLNer
UNIFRM (NONE) UNIF UNIF
UNITS UNIT UNIT
UP ARROW ur UP
UPPER LOWER UprPLO UPLO

r
3
a

[/

value within the range specffied in the RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character
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Front Panel Commands (cont)

NAME MNEM RANGE SUFFIXES SYNTAX
USER ORDER USOR LUSOR
USER LIMITS ULIM ULIM
USER LINES ULIN ULIN
USER CRRIER UCRR currentspan  MHZ, HZ, KHZ, RPM,  UCRRrrsss
ORD
USER SAVDY USD1 uson
USER SRQ USRQ USRQ
USER SRQ1 SRQ1 SRQ1
USER SRQ2 SRQ2 SRQ2
USER SRQ3 SRQ3 SRQ3
USER SRQ4 SRQ4 SRQ4
USER SRQ5 SRQ5 SRG5
USER SRQ8 SRQOB SRQB
USER SRQ7 SRQ7 SRQ7
USER SRQ8 SRQ8 SRQ8
USER WEIGHT USWT USWT
Y v v
{terminator only)
VIEU VEU VEU
{terminator only}
VIV Hz VHZ VHZ
v PSE)
VOLTS2 VT2 VT2
Va/HZ (PSE) VaHz VaHZ
V2s/HZ (ESD) V2SH V2SH
VIEW VIEW VIEW
VIEW CATLOG CAT CAT
VIEW INPUT VWIN VWIN
VIEW MATH VWMA VWA
VIEW OFF VWOF VWOF
VIEW WEIGHT VWWT VIWWT

w
{13

value within the range specified in the RANGE column
one of the suffixes from the SUFFIX column
alphanumeric character
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FRONT PANEL COMMANDS
Front Panel Commands (cont)
NAME MNEM RANGE SUFFIXES SYNTAX
Vrms VRMS VRMS
{terminator only)
VOLTS VLIS VLTS
VOLTS CHAN 1 VLT VLT
VOLTS CHAN 2 viT2 VT2
VOLTS PEAK VTPK VTPK
VOLTS RMS VTRM VTRM
WEIGHT REGION WTRG 0100 kHz  KHZ, HZ, MHZ WTRGrrrsss
WEIGHT VALUE WTVL 10£38 WTVLrr
WINDOW WNDO WNDO
X X see comment Xrrrsss (entry optional;

range and suffix
depend on current

gisplay)

X AUTO SCALE XASC XASC

X FCTN OFF XFOF XFQF

X FIXD SCALE XSCL see comment XSClrrrsss
XSCLrrrrresss {range
and suffix depend on
current display)

X MRKR SCALE XMKR XMKR

XOFF XOFF XOFF

X VALUE XVAL see comment AVALrrrsss
XVAL T, rsss

{range and suffix
depend on current
display)

Y Y see comment Yrrrsss (entry optional;
range and suffix
depend on current

display)
Y AUTO SCALE YASC YASC
Y DFLT SCALE YDSC YDSC
Y FIX[D SCALE YsCL see comment YSCLrrrsss
YSCLrrmrrrsss

(range and suffix
depend on current
display)

value within the range specified in the RANGE column
one of the sutfixes from the SUFFIX column
alphanumeric character

7]
[ ¢
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NAME MNERM RANGE SUFFIXES SYNTAX
Y MRKR SCALE YMKR YMKR
Y OFF YOFF YOFF
Y VALUE YVAL see comment YVALrrrsss
YVALr rrrsss
{range and suffix
depend on current
display)
YES Use ACPT in place of YES when previewing over the bus.
ZERO START Z37 ZsT
r = vaiue within the range specified in the RANGE column
8 = one of the suffixes from the SUFFIX column
a = alphanumeric character
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BUS-ONLY COMMANDS

COMMAND MNEM SYNTAX/DATA FORMAT

Add Block ADDB ADDBR n2{.n3]
Adds block nt to n2 and puts the resuitin n3. 1f n3
is not specified the resultis put in n2,

Add Complex Constant to Block  ADDX ADDXn1,n2,n3[.n4]
Adds complex constant nt, n2 to block n3 {ntis
the real part and n2 is the imaginary part). The
result is put in n4 is specified, N3 if not.

Add Real Constant to Block ADDC ADDCn1.n2[,n3]
Adds conetant n1 to real block n2 and puts the
result in n3. If n3 is not specified the result putin n2.

Activity Status Query AS? AS?
Returns contents of activity status register

Activity Status Mask High ASMH ASMHnR
Where n = decimal equivalent of sum of bits to be
unmasked. See table 7.

Activity Status Mask Low ASMIL. ASMLn
Where n = decimal eguivalent of sum of bits to be
unmasked. See table 7.

Brightness BRIT BRITn
Where values for n are;
C=trace off
1=dim
2 = half bright
3= full bright {default)

Biock Size BLSZ BLSZ size,n1{,count]
Size is limited to 37 900 words
ntis first buffer (G to 15}
count is number of buffers; if not specified, count
= 1

Character Rotation CHRO CHRON
Where vaiues of nare:
0=0° (default)
1=80°
2=180°
3=270°

Character Size CHSZ CHSZn
Where values of n are:
0 = 24 x 36 points {defaull)
1=36x54
2=48x72
3=60%x90

Clear Buffer CiLBF CLBFRn
Wheren = —41t015

{ lindicates
optional
parameter
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Bus Only Commands (cont)

COMMAND MNEM SYNTAX/DATA FORMAT

Command Echo Disable COMD COMD

Command Echo Enable COME COME

Complex Fast Fourier Transform  CFFT CFFTni,n2
Performs FFT on complex block n1 and puts
results in n2.

Complex Inverse Fast CFT1 CFTint,n2

Fourier Transtorm Performs inverse FFT on complex block n and

puts results in n2.

Conjugate Block CNJB CNJBn1[,n2]
Computes the complex coniugate of compilax
block n1 and puts results in n2. I n2 is not specified
the results are putin n1.

Controller Address CTAD CTADN
Wheren = 010 31

Cross Spectrum CXav CXAVN1,n2,n3 awf

Exponential Average Cormputes cross spectrum of complex floating

point blocks n1 and n2 and exponentially averages
it with complex floating point block n3. awfis the
average weighting factor (a power of two); Result is
putin block n3.

Cross Spectrum Peak Hold CPEK CPEKNn1,n2,n3
Compettes cross spectrum of complex floating
point blocks n1 and n2 and compares magnitudas
of result with complex block n3. The larger valuss
are put in n3,

Cross Spectrum Summation CSPS C3PSni,n2,n3
Computes cross spectrum of complex fioating
point biocks n1 and n2 and adds it to complex
floating point block n3, puts results in n3,

D (exponent image specifier) D Used as an exponent indicator in scientific notation,
asis "E" and "L".

Differentiate Block DIFB DIFBnt],n2}
Computes differential of block n1 and puts result in
n2. I n2 is not specified result is putin nt.

Disable Sweep SRQ DSWQ DawaQ

Display DSP DSPaga...aaa’
{max 24 characters)

Display Buffer Size DBSZ DBSZsize ni[,count]
Size is number of words in each buffer: n1isthe
first buffer; count is the numbaer buffors, f count is
not specified, one block is configured,

Display Queary DgP? DsP?
Returns display message, up 1o 24 characters

{ lindicates

optional
parameter



Bus Only Commands {cont)

COMMAND

MNEM

Appendix B-—Quick Reference Guide
BUS-ONLY COMMANDS

SYNTAX/DATA FORMAT

Display Buffer Active Append

Display Buffer Active Clear

Display Buffer Switch

Display Buffer Down

DBAA

DBAC

DBSW

DBDN

DBAAN
Where nis the buffer to be activated

DBAC n
Where n is the buffer o be cleared and activated

DBSWn1,n2
Where n1 is the currently displayed buffer, and n2
ts the buffer to be displayed

DBDNn
Where n s te buffer to be taken down

Display Buffer Up

Display Disable
Display Enable
Divide Block

Divide Block into Real Constant

Divide Block by jo

DBUP

DSPD

DSPE

DIvB

DVIC

DVIW

DBUPH
Where n is the buffer to be puiup

DSPD
DSPE

DIVBn1,n2{,n3]
Divides block n2 by n1 and puts resulis inn3. Fn3
is not specified, result is putin n2.

DIVCn1,n2f n3}
Divides block n2 by constant n1 and puts resultsin
n3. # n3 is not specified, results are putin n2.-

DVIWwg . Ao ,N1[N2]

Divides complex block n1 by i and puts results in
n2. If n2 is not specified, results are put into n1.
Wgar 18 the floating point starting value of m and Aw
is the incrementat value of @.

Divide Imaginary Part

Divide By Complex Constant

Divide By Constant

Divide Real Part

Divl

DIVX

DIVC

DiVIn1,n2[.n3]

Divides the imaginary part of complex fioating point
block i1 by real constant N2 and puts result in n3. If
n3 is not specified, resultis putinnt,

PVIXn1,n2,n3[,n4};

Divides block n1 by complex constant n2, n3 and
outs the results in nd. If n4 is not specified the
results are put in n't. n1 may be a real or complex
block. Dividing a real block by a complex number
requires a destination block twice the size of the
real (source) block.

DVICn1,n2[,n3]
Divides block ni1 by constant n2 and puts results in
n3. # n3 is not specified, resuits are put innt.

D&Rn1,n2[,n3]

Divides real part of complex floating point biock n1
by real constant n2 and puts result in n3. If n3 is not
specified, result is putinnt.

[ ]indicates
optional
parameter
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Bus Oniy Commands (cont)

COMMAND MNEM SYNTAX/DATA FORMAT
Dump Block in ANSI Binary DBAN DBAN
Dumps primitive block PBLKnN in ANSHH ormat.
Dumg Biock in ASCI DBAS DBAS
Dumps primitive block PBLKN in ASCH format.
Cumg Block in Internal Binary DEBN DBBN
Dumps primitive block PBLKn in internal binary
format.
Dump Coordinate Transform DCAN DCAN
Block in ANSI Binary Dumps coordinate transform block in ANSIHHormat.
Cump Coordinate Transform DCAS DCAS
Block in ASCH Dumps coordinate transform block in ASCH format.
Dump Coordinate Transform DCBN DCBN
Block in Internal Binary Dumps coordinate fransform block in internal bin-
ary format.
Dump Data in ANS! Binary DDAN DDAN
Bumps active trace in ANS! format.
Cump Data in ASCH DDAS DDAS
BDumps active trace in ASCH format,
Bump Data in Internal Binary DDBN DDBN
Dumps active trace in irternal binary format,
Dumg State in ANS| Binary DSAN DSAN
Dumps state in ANSHormat,
Dump State in ASCH D3AS DSAS
Dumps state in ASCIH format,
Dump State in Interna! Binary D3BN DSBN
Dumps state in internal binary format.
Dump Table in ANSI Binary DTAN DTAN
Dumps synth/curve fit table in ANSE
Dump Table in ASCII DTAS DTAS
Durmps synth/curve fit table in ASCIL.
Dump Table in Internal Binary DT8N DTBN
Dumps synth/curve fit table in internal binary.
Dump Veector Display Buffer in DVAN DVAN
ANSI Binary Dumps vector display buffer VBLKn in ANS
format.
Dump Vector Display Butfer in DVAS DVAS
ASCli Dumps vector display buffer VBLKR in ASCH
format.
Dump Vector Cisplay Buffer in DVBN DVBN

Internal Binary

Dumps vecior display buffer VBLKn in internal bin-
ary format.

[ 1lindicates
optional
parameter
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Bus Only Commands (cont)

COMMAND MNEM SYNTAX/DATA FORMAT
Enable Sweep SRQ ESWQ ESWQG
Error Code Query ERR? ERR?
Returns error code; refer to table 8 for description.
Error SRQ Disable ERRD ERRD
Error SRG Enable ERRE ERRE
Exponential Average XAVG XAVGNT n2,awf

Exponentially averages n1 with n2 and puts the
results in n2. awf is the average weighting factor (a
power of two),

Fioat Block FLTB FLTBn1,n21, count]
Converts integers in block n1 to floating point {real)
and puts results in n2, Count is optional point

count,

Graph Real Bleck GRBL GRBLN,x,Ax
Where n is active buffer x is starting location Ax s
incremant.

Graph Imaginary Part of GRIM GRIMn,x,Ax

Complex Block Where n is active buffer x is starting location Ax is

increment.

Graph Real Part of Complex Block GRRE GRRER,x,Ax
Where n s active buffer x is starting location Ax is
increment,

Histogram HST HSTn1,n2,vmax

nt containg the new input data, n2 is the histogram
count block, and vmax in the maximum absolute
amplitude range for n1.

HP Logo LOGO LOGOO = logo off for plots
LOGO1 = logo onfor piots

HP-1B Trigger HPT HPT

Identify D? iD?

outpuis 7-character string "HP3562A"

Instrument Status IS7? 157
Returns instrument status register contents.

Instrument Status Mask IS ISMn
where n is decimal equivalent of sum of bits fo be
unrmasked,

Integrate Block INGB INGBn1[,n2)

Integrates n1 and puts result in n2. I n2 is not
specified, result is putinnt.

Key Press Simulation KEY KEYnn
Where nn is key code from 0to 70.
[ ]indicates
optional
parameter
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Bus Only Commands (cont)

COMMAND NMNEM SYNTAX/DATA FORMAT
Key Press Query KEY? KEY?
Returns key code of last key pressed.
Key Press SRQ Disable KEYD KEYD
Key Press SRQ Enable KEYE KEYE
L {long exponent imag specifier) L Used in sclentific notation as an exponent indicator,
asis "E"and D"
Label User SRQs One through LBS1 LBSn'asaaaal, bbbbbbl
Eight £BS2 Where n is softkey number, aaaaaa is top line,
LBS3 bbbbbb is bottorn line LBS8
LBS8
Line Type LT LTn
Where values for n are:
0 = solid lines (defaulty
1 =solid fines with endpoints
2 =long dashes
3 =short dashes.
Load Block in ANSI Binary LBAN LBAN
Loads primitive biock PBLKN in ANSH ormat,
Load Block in ASCH LBAS- LBAS
Loads orimitive tlock PBLKn in ASCH formal.
Load Block in Internal Binary LBBN LBBN
Loads primitive block PBLKR in internal binary
format.
Load Data in ANSI Binary LDAN LDAN
Loads active trace in ANS! format,
Load Data in ASCH LDAS LDAS
LLoads active trace in ASCi format,
Load Data in Internal Binary LDBN LDBN
Loads active trace in internal binary format.
Load State in ANS! Binary LSAN LSAN
|oads state in ANS! format.
Load State in ASCH LSAS LSAS
l.oads state in ASCIl format.
Load State in internal Binary {SBN LSEN
Loads state in internal binary format.
Load Table in ANS] Binary L.TAN LTAN
Loads synth/curve fit table in ANS| format,
Load Table in ASCH LTAS LIAS

L.oads synih/curve fit table in ASCH format.

[ lindicates
optional
parameter
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Bus Only Commands (cont)
COMMAND MNEM SYNTAX/DATA FORMAT
Load Table in Internat Binary LTSN LTBN
Loads synth/curve fit table in Internal binary format,
Load User Display in ANSI Binary  LUAN LUAN
Loads active user display buffer in ANSI format.
Load User Display in ASCH LUAS LUAS
L.oads active user display buffer in ASCIH format.
Load User Digplay in Interngl LUBN LUBN

Binary Loads active user display buffer in internal binary

format.

Move Block MOVB MOVBR1,n2[,count
Moves nt to n2. Optional count is used to move
partial blocks.

Move Complex MOVX MOVXn1,n2,n3 [, count}
Moves complex number n1,n2 (realimag) into
complex block n3,

Move Constant MOVC MOVCn1,n2[,count]
Moves real constant n1 into n2. Cptional count
moves partial blocks.

Muliply Blocks MPYB MPYBn1,n2[.n3]
Multiplies n1 by n2 and puts results inn3. f n3 is
not specified, results are put in n2.

Multiply Block by Complex MPYX MPYXn1,n2,n3[,n4]

Constant Muitipties complex block n3 by compiex constant
rt n2 (realimag). Resultis put in nd i specified, n3
otherwise.

Multiply Block by Real Constant MPYC MPYCn1.n2[.n3]
Multiplies n2 by constant n1 and puis result in n3is
specified, n2 otherwise.

Multipty Block by jo MPJW MPIWo g, A ©.01],n2]
Multiplies n1 by jo and puts result in n2 if specified,
n1 if ot @, is the floating point starting vaiue
and Aw is the incremental value of .

Multiply Block by Magnitude MPMG MPMGnT.n2[n3}

Squared muitiplies real floating point block n1 by the magni-
wde squared of the complex floating point block n2
and puts the result in n3 if specified, nt if not.

Mukiiply Biock by Seli Conjugate  MPSC MPSC nt [n2];
Muttiplies n1 by complex conjugate of n1 and puts
the result in n2 & specified, n1 if not.

Negate Block NEGB NEGB n1[.n2};
Negates n1 and puls resultin n2 if specified, n1 if
not.

Partial Block Clear PCLR PCLRn1,n

Clearsthe first n pointsin n1.

[ lindicates
optional
parameter
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Bus Only Commands (cont}

COMMAND MNEM SYNTAX/DATA FORMAT
Pause PALS PALIS
Peak Hold PKHD PKHDR1 02

Comparas values in blocks n1 and n2 and puts
larger values in n2.

Pen Down PD PD
Pentip PU PU
Plot Absolute PA PAX.y

Where x is X-axis location; y is Y-axis location,

Piot Complex Block PCBL PCBLR1
Converts compiex floating point block n1 1o dispiay
format and puts it in the active display buffer.

Piot Real Block PRBL PRBLNT, n2
Converts real floating point block n1 vs. n2 to dis-
ptay format and puis 1t in the active buffer.

Plot Relative PR PRx.y
Where x is relative X-axis location, y is relative Y-axis
location.
Point Count PTCT PTCTn1.n2
Where i1 is block number, n2 is number of points,
Power Spectrum Exponential PXAY PXAVNT N2 awf
Average Computes power spectrum of the complex floating

point block n1 and exponentially averages it with
real floating point block N2, awf is the average
weighting facter (a power of two).

Power Spectrum Peak Hold PPEK PPEKNT, N2
Computes power spectrum of n1 and compares
the magnitudes of the result with real block n2, put-
ting the larger values in n2,

Power Spectrum Summation PSPS PSPS n1, n2;
Computes power spectrum of complex fleating
point block n1 and adds i to the real floating point
block n2. The result is put into n2.

Primitive Block Number PELK PBLKnN1
Where n1is the primitive block number, 010 31.
Read Marker ROMK RDMK
Outputs 2 ASCH values, X-axis value then Y-axis
value.
Read Special Marker Once RSMO RSMO
See Chapter 6
Read Special Marker Group RSMG RSMG
See Chapter 6
[ ]indicates
optional
pararmeter
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COMMAND MNEM SYNTAX/DATA FORMAT
Ready Query REY? RDY?
Always returns 17
Ready Bit Disable RDYD RDYD
Ready Bit Enable REYE ROYE
Real Fast Fourter Transform REFT RFFTn1,n2
Performs reat FFT ann1 and puts result in n2.
Real inverse Fast Fourier RFT1 RFTint,n2 .
Transform Performs reat inverse FFT on nt and puts resultin
nz.
Reject REJT REJT
Remote Entry Disable REND REND
Remote Entry Enable RENE RENE
Remote Entry Speed RENS RENSH, max
where n is O for constant accelaration, > 1 for vari-
able sceelaration. Max is maximum entry velocity.
Remote Entry Value RENV RENVN
where n is value
Remote Marker Disable RMKD RMKD
Remote Marker Enable RMKE RMKE
Rernote Marker Value RMKV RMKVR
where nis value
Reset RST RST
Revision REV? REV?
Outputs software revision date code and the revi-
sion date of the applicable codes and format doc-
ument 1o which the software was designed.
Send Auto Carrier SACR SACR
Returns 4 values: Auto carrier 1
Auto carrier 2
Phase offset 1
Phase offset 2
Send Measurement Done SMSD SMSD
Returns a “ 1" if measurement is done, 07" if not
Send Missed Sample SMSP SMSP
Returns a 1" if sample was missed; "'0" if not
Send Overflow Status Channel 1 SOV SOV
Returns 1 i over range, 0 if not
Send Overflow Status Channel 2 S0OV2 Sove2
Returns 1 if over range, 0 if not
[ lindicates
optional
pararmneter
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Bus Only Commands (cont)
COMMAND MNEM SYNTAX/DATA FORMAT
Send Reference Locked RLOK RLOK
Returnsa '"1" if locked; "0 if trying to lock
externally.
Send Source Fault SFLY SFLT
Returns 1 # source fautt,
Send Sweep Point SSWP SSwP
Returns five values:
Input power
Output power
Cross spectrum real
Cross spectrum imaginary
Frequency
First 4 are real; frequency is long real
Serial Number Query SER? SER?
Qutputs a 10-character string: serial number prefix
{4 integers), country of origin (1 letter) and 5 zeros.
Setup State SET SET
Loads instrument state; interchangeable with
LSAN.
Setup State Query SET? SET?
Dumps instrument state; interchangeable with
DSAN,
SRQ Disable SRQE SRQD
SRQ Enable SRQD SRQE
State STAT STAT
Status/Event Query STA? STA?
See Chapter 6
Subtract Block SUBB SUBBN1,n2[n3}
Subtracts n2 from n1 and puts resuit in n3 if spec-
ffied, n2 otherwise.
Subtract Complex Constant SUBX SUBXn1,n2,n3[,n4}
Subtracts complex constant n1,n2 (real imag) from
n3 and stores itin nd i specified, n3 otherwiss,
Subtract Real Constant SUBC SUBCR1,n2[n3]
Subtracts n1 from n2 and stores result in n3 if spec-
ified, n2 otherwise.
Time-out enable TMOE TMOE
Time-out disable TMOD TMOD
Unfloat Block UFLB UFLBN1.n2[.count]
Canverts floating point biock n1 to integers and
puts result in n2. Cpticnal count partially unfioats ni.
Vector Display Buffer VBLK Paints to vector display buffer to be dumped with
DVAN, DVAS, DVBN,
Write Text WRIT WRIT aazaza’ where asaaaa are alphanumeric
characters.
Exponential averaging XAVG XAVG n1, n2, awf
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STATUS BYTE

Table 2 shows the eight bits in the HP 3562As status byte. The status 'byte is read by serial
palling the analyzer (which also clears the status byie). Five of these bits are encoded; refer to
table 3 for the condition codes. Chapter 6 provides complete explanations of the status byte

conditions,
Table 2 The HP 3562A's Status Byte
Bit Value Description
7 128 seetable 3
8 64 RGS (HP 3562A requested service}
5 32 ERR (HP-1B error)
4 16 RDY (ready to accept HP-1B commands)
3 8 seetable 3
2 4 seetable 3
1 2 seetable 3
0 1 seetable 3

Bit 6 {RQS) is set when the MP 3562A sends an SRQ. Bit 5 {(ERR) is set when an MHP-IB error
has been made. Bit 4 (RDY) is set when the analyzer is ready to receive HP-IB commands.
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Table 3 shows the condition codes represented by bits 7, 3, 2,1 and 0 in the status byte.

Table 3 Status Byte Condition Codes

Status bit Status
Numbers Byte

73210 Value Description

G¢0000 0 NG service requested

00001 1 Lser SRQ #1

00010 2 User SRQ #2

00011 3 User SRQ #3

00100 4 User SRG #4

cct1o1 5 User SRG #5

06110 g User SRQ #6

00111 7 User SRG #7

01000 8 User SRGQ #8

01001 g Endt of disc action

01010 10 End of plot action

01011 11 Instrument status change

01100 12 Power up

61101 13 Key pressed

01110C 14 Device Clear Plotter, Listen HP 3562A
C1111 15 Unaddress Bus, Listen HP 3562A
10000 128 Taik plotter, Listen HP 3562A

10001 129 Talk disc execution, Listen HP 3562A
10010 130 Talk disc report, Listen HP 35624
10011 131 Talk Amigo disc command, Listen HP 3562A
10100 132 Talk Amigo disc data, Listen HP 3562A
10101 133 Talk Amnigo short status, Listen HP 3562A
10110 134 Talk disc identify, Listen HP 3562A
10111 135 Talk Amigo paraflel poll, Listen HP 3562A
11000 136 Listen Plotter, Talk HP 3562A

11001 137 Listen disc command, Talk HP 35624
11010 138 Listen disc execution, Tatk HP 35624
11011 139 Listen Amigo disc command, Tatk HP 3562A
11100 140 Listen Amigo disc data, Talk i1P 3562A
11101 141 Listen Amigo disc read, Talk HP 3562A
11110 142 Listen Amigo disc write, Talk HP 3562A
11111 143 Listen Amigo disc format, Talk HP 3582A
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Masking SRQ Conditions in the Status Byte

When a condition is “masked,” it is prevented from generating an SRG when it becomes true.
Table 4 shows how to mask the status byte conditions that can be masked. Conditions that
cannot be masked are noted as well.

Table 4 Masking Status Byte Conditions

Condition How to Mask

G not maskable {never generates an SRQ)

18 not maskable

g - 10 unmasked with SRQE; masked with SRQD

11 unmasked with ISMn, where nis decimal equivalent of the bits in
the IS register 1o be unmasked. This bit is completely masked by
sending ISMO.

12 masked with PSRQO; unmasked with PSRCH

13 masked with KEYD; unmasked with KEYE

14 — 143  nol maskable.

SRQs are generated only by the status byte; the instrument status (IS) and activity status (AS)
registers must generate SRQs indirectly through the status byte. The IS register can generate
an SRQ if condition 11 in the status byte is enabled. The AS register is twice removed: bit 13 of
the IS register and condition 11 of the status byte must be enabled for the AS o generate an
SRQ. Chapter 6 has all the details.
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THE INSTRUMENT STATUS REGISTER

Table 5 shows the instrument status (IS) register. The contents of the IS are read by sending the
I5? command (which also clears the regster), Unlike the staius byte, the IS s not encoded:
each bit repregents a single condition. Complete information on the IS register is provided in
Chapter 6. Remember that bit 11 in the status byte must be enabled (unmasked) before the 1S
can indirectly generate an SRQ.

Table 5 Instrument Status Register

Bit Value Condition

0 1 Measurement pause

1 2 Autosequence pause

2 4 End of measurement

3 8 End of autosequence

4 16 Sweep point ready

5 32 Channel 1 over range

8 64 Channel 2 over range

7 128 Channel 1 haif range

8 256 Channel 2 half range

9 512 Source fault
10 1024 Reference uniocked
1 2048 Rermote marker knob turn
12 4096 Remote entry knob turn
13 8192 Activity status register change
14 16384 Power-on test failed

Bits in the IS are masked with the ISMn command, where n is the decimal equivalent of the
sum of the values of the bits to be unmasked. For example, ISM20 enables (unmasks) bit 2
{value = 4) and bit 4 (value = 16}. All other bits are masked.
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The Status Query (STA?)

The status query command {STA?) provides some information from both the status byte and
the instrument status register. Sending STA? causes the HP 3562A to return the 16-bit word
shown in table 6.

Table 6 The STA? Word

Bit Value Condition/Event

G 1 Not used

1 2 Not used

2 4 Key pressed

3 8 Not used

4 16 ROY

5 32 ERR

5 64 RGS

7 128 Message on screen

8 256 Measurement pause
9 512 Auto sequence pause
10 1024 End of measurement
11 2048 End of auto sequence
12 4096 Sweep point ready

13 8192 Channel 1 over range
14 16384 Channel 2 over range
15 32768 Not used
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THE ACTIVITY STATUS REGISTER

Table 7 shows the activity status (AS) register. The contents of the AS are read by sending the
AS? command (which does not clear the register). Unlike the status byte and like the IS, the AS
is not enceded: each bit represents a single condition. Complete information on the AS register
is provided in Chapter 6. Remember that both bit 13 of the IS and condition 11 of the status byte
must be enabled before the AS can indirectly generate an SRQ.

Table 7 Activity Status Register

Bit Value
0 1
1 2
2 4
3 8
4 16
5 32
6 64
7 128
8 256
9 512

10 1024

11 2048

12 4096

Condition

Check fault log
Filling time record
Filters setiing
Curve fitin progress
Missed sampie

Time praview

Accept data

Waiting for trigger
Waiting for arm

Net used

Ramping Source
Diagnostic in Progress
Marker Calc in Progress

Bits in the AS are masked with the ASMLn and ASMHn cormmands, where n is the decimal
equivalent of the sum of the values of the bits to be unmasked. ASML unmasks for the nega-
tive-going transition; ASMH unmasks for the positive-going transition.
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ERROR CODES

The Error guery (ERR?) causes the analyzer to refurn the error code of the tast HP-18 error.
Each error code has a corresponding description in table 8. Note that these are the same
efrors as those encountered in front panel aperation. For complete descriptions, with sug-
gested corrective actions, refer to Appendix B of the HP 35624 Operating Manual.

Table 8 Error Codes

Code Error

106
101
102
103
104

108
106
107
108
108

110
1
112
113
114

115
116
7
118
12

120
121
122
123
124

126
126
127
128
129

130
131

132
133
134

No Peak Avg in HIST Meas
No Peak Avg in CORR Meas
Freq Resp, No1Ch Demod
Cross Corr, No 1Ch Demod
No Fundamental

X Marker Must Be Active
Buffer Gverflow

No Coord Change Allowed
Not In Frequency Domain
No Data

Measurement In Progress
Trace Not Compatible
Data Type Incompatible
Data Blocks incompatible
Source Block Empty

User Display Not Enabled
No Active Display Buiter
Recursive Call

Not A Valid Auto Math
Bad Setup State

Bad Auto Sequence Table
Bad Synth Table

Bad Non-Volatile State
Bad Data Biock

Bad Data Header

Marker Not Gn

No Valid Marker Units
No Capture Data

No Thruput Data
Thruput Data Too Long

Bad Curve Fit Table

Bad Capture

Bad Thruput

Not A Valid User Window
Bad Primitive Block

Code Error

135
136
137
138
138

140
14
142
143
144

145
146
147
148
149

200
201

202
203
204

205
206
207
300

3t
302
303
304
305

306
307
308
309

View Input Disabled
Cannot Use Zoom Data
Already Running

May Be Inaccurate
Cannot Be Complex

Bad Delete Freq Table
Loops Nested Too Deep
Demod In Zoom Only
Numeric Overflow
Invalid: Nyquist/Nichols

lnvalid: Log Data

No Carrier

No Peak Hold in Time Avg
Calibration in Progress

No Avg For Demod Hist

Not Active Softkey
Unknown Mnemonic
Line Too Long
Command Too Long
Alpha Delimiter Expected

Mot A Valid Terminator
Extra Chars In Command
Function Inactive

Missing Input

Not Valid Units

Not A Valid Number
Alpha Too Long
Number Too Long
Cut Of Range

Unable To Curve Fit
Bad # Of Parameters
Auto Carrier Selected
ENTRY Not Enabled

Code Error

400
41

402
403
500
600

601
(51674
603
604
605

606
607
606
609
610

611
612
613
614
615

616
817
618
619
620

a21
622
623
624

Not A valid Block Length
Not A Valid Block Mode
Not HP-IB Centroiler
HP-1B Time Qut

Bad Plotter Data Read
Cannot Recall Throughput

Not A valid Catalog
Unformatted Disc
Catalog Full

Not A Valid Name
Not A Valid Display

File Not Found

Disc Full

Disc Reject

Recall Active Auto Saq
Unknown Disc Command Set

No Disc In Drive

Disc Write Protected

Disc Fault

Disc Transfer Error

Neo Spares Or Fault Areas

No Thruput File

Catalog MNot In Memory
File Size Not Specified
Select Capture To Recall
Source = Destination

Sector Size < > 256 Bytes
Not Valid Format Option
Not Valid For This Disc
Destination Too Smalt
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KEY CODES

Table 8 lists the HP 3662A’s key codes. Note that the eight softkey buttons have unique codes,
but individual softkey labels do not. The code of the last key pressed {since power-up or reset)
is returned by the KEY? command. Key presses are simulated by sending the analyzer the
KEYn command, where n is the code of the key to be simulated.

Table 8 Key Codes

B-44

Key Name Code Key Name Code
No Key Pressed 0]

ENGR UNITS 1 Softkey 4 36
INPUT COUPLE 2 Softkey 5 37
TRIG DELAY 3 Softkey 2 38
HP-1B FCTN 4 Softkey 1 (top) 38
DISC 5 Softkey 3 40
SELECT TRIG 6 5 41
CAL 7 6 42
RANGE B8 4 43
AVG 9 Softkey 7 44
SELECT MEAS 10 Softkey 6 45
WINDOW 11 1 48
LOCAL 12 3 47
PLOT 13 2 48
SOURCE 14 MARKER VALUE 49
FREQ 15 - (negative sign) 50
MEAS MODE 18 BACKSPACE 51
START 17 Softkey 8 {bottom) 52
SPCLFCTN 18 VIEW INPUT 53
PRESET 19 0 54
MATH 20 , {commay 55
SYNTH 21 . {decimal point) 56
AUTO SEQ 22 A 57
PAUSE CONT 23 B 58
SAVE RECALL 24 A&B 59
Y <marker> 25 COORD 60
SPCL MARKER 26 MEAS DISP 61
HELP 27 ARM 62
AUTO MATH 28 SINGLE 63
CURVE FIT 29 UPPER LOWER 64
X OFF 30 STATE TRACE 65
X 31 UNITS 66
Y OFF 32 FRONT BACK 67
8 33 SCALE 68
9 34 UP arrow 69
7 35 COWN arrow 70
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EXAMPLES

PURPOSE OF THIS APPENDIX

This appendix containg example HP BASIC 3.0 programs written for for the HP 3562A. These
programs were written 1o provide you with with ideas for controlling the HP 3582A via HP-1B.
Thay are not infended to be final solutions to any particular programming problems, but rather
to demonsirate the analyzer's power and flexibility.

NOTE

These programs are not warranted, guaranteed, or sup-~

ported by Hewleit-Packard or any of its representatives in any
manner whatsoever.

G
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c-2

28

30

49

e

60

70

=10]

3@

100
1@
1208
138
14
159
160
170
180
190
269
218
220
230
249
258
260
278
286
29@
Jee
31@
320
330
340
350
369
378
380
399
400
410
420
43@
448

! APPENDIX © - EXAMPLE PROGRAM 1
VIIITITT T 000087 S 7880070878000 FI 7177770070777 07077F877
|

DEMO PROGRAM PASS CONTROL

{e) COPYRIGHT 1985, Hewlstt-Packard Co.
last update 4-23-85
BASIC 5.6

PURPQOSE:

é

i

i

i

i

!

|

|

| This program responds to a request for sevice by
| the HP3562A so that it can make direct digital
! plots, etc., while attached to & Series 200

! coniroller by passing control f{o0 the analyrer.
{

]

{

1

i

{

]

H

f

i

DATA DICTIONARY:

Spoll_byte Masked serial poll hbyte
8lo HP-TB code assignment of the 3562
Hpib_intr HPIB interupf service routine

EILELLF2TE07 0077700080777 0 71T T 7007000077000 0fEi7 7017777770717
i

ASSIGN 8Io TG 728

LOCAL Blo

UN INTR 7 GOSUB Hpib_intr

ENABLE INTR 732

|

W loop:807TC W_loop | Wait for interupt
|

Hpib_inmtr: | Pass control interrupt service routine
Spoll_byte=BINAND(SPCOLL(8Io),143}] MASK QUT BITS 4.,5,8
iF Spoll_byier=14 AND Spoll_hbyited=143 THEN

SEND 7iUNL UNT TALK Z@ CMD §
50T End_intr
EnND IF

End_intr:ENABLE INTR 7
RETURN
END



20

30

49

50

6@

78

88

L]

1ea
118
128
150
149
159
16@
179
18@
139
206
218
220
230
249
258
260
278
289
258
389
318
320
326
348
350
360
370
380
390
460
410
4249
430
440
450
468
470
488
496
509
518
528
&30

!

|
i
|
|
!
|
{
]
|
|
|
!
|
}
!
b
!
!
i
[
|
|
i
i
i
i
i
i
i
;
{
i
i
i
i
{

!
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APPENDIX € - EXAMPLE PROGRAM 2
VIIZFIS 7770777070780 F 0077777 T AT A7 7077000707777 77

DEMO PROGRAM DUMP DATA TRACE

{c) COPYRIGHT 1985, Hewlelt-Packard Co.
last updated 4~-23-85

BASIC

PURPOSE:

3.9

This program will resd data directly from a
HP35E20 analyzer over the HP-IB bus

using the capability of ithe series 286.

The data is assumed to be linear

resolution data and is ploited; if complex,
in real and imag formats.

DATA DICTIONARY:

Max_val{#*)
Min_val(=)

Header _len
Data_len
N_points
Start_f
Delta_f
Hiuf(# )

Fouf(#)

The data array max and/or min value used
in determining the plotting limit.

flata header length {consiant)

Bata buffer length (bytes:

Number of data points

Start freguency

Freguency or time spacing

Real buffer containing data header

Real buffer containing data trace

CIETELIL TP LR T ATt T i i iiiiiirifiriditiiisd

INTEGER I ,Real,Imag,Mag ,Phase

DIM A$LZ21 Max_val(1:2) Min_val{i:Z)}
Real=1
Imag=2
GINIT

i

Header_len=btEb

ASSIGN 8lo TO 720

REMOTE @Ic

1 6ET DATA

!

| Data header length

C3



Appendix C—Example 2

C-4

549
558
=1
578
580
590
600
618
B20
B39
649
32Y]
562
B70
B8d
690
709
716
728
730
74Q
7he
760
i
rg:1]
7598
aoa
g1o
820
B850
840
a5
8BGO
876
880
59@
1]
8109
820
530
346
550
366
979
8@
356
1009
LAY,
1029
1838
1040

ISP “DUMP DATA"

QUTPUT Blo; "DDAN" I Dump date ANSI format
ENTER @Io USING "#,2A,W"1A% ,Data_len

ASSTION 8lo;FORMAT COFF [ Turn ASCII formatter off
ALLOCATE REAL Hbuf(1iHeader_len)

ENTER @IozHbhuf{«} | Read data header

|

I EXTRACT HEADER INFORMATION
|

N_points=Houf({2) iNumber of data points
Coplx flg=Hbuf{(37) 1Complex data flag
Start_f=Hbhuf{EBE) idata start fregquency
Delia_f=Hhuf(5E) Delta freguency or time

IF Cmplix_flg=1 THEN
ALLOCATE Fbuf(1:N_points,1:2)

ELSE
ALLOCATE Fhuf(1:N_points, 1:1)
END IF
ENTER Blo;Fhuf(«=; iRead data trace

ASTIGN @IlesFORMAT ON _
DISP "DATA TRANSFER COMPLETE"
i

FFIND MAX UALUE
t

ﬁISP "FINDING MAX MIN FOR PLOT"®

Max_min: iCalculates the MAX and MIN for plotting
linitialize Variables
Max_val({Real )=@ IReal irace Max
Max_val(Imag =0 IImag trace Max
Mirn_val(Real }=@ IReal {race Min
Min_val({Imag =0 lImag trace Min
FOR I=1 TO N_points I Find Max’s and Min’s

FOQR J=1 70 Cmplx_§lg+}
IF Fbuf(I,Jd)>Max_val{J} THEN Max_val{J)=Fbuf(l,J)
IF Fhuf(Il ,Ji<Min_val{J} THEN Min_val(Ji=Fbuf(I,6J)
NEXT J
NEXT I
Plot_out: i Plots data
GCLEAR
SGRAPHICS ON
X min=S5tart ¥
X_max={N_points—1)+Delta_f+5tart_f
ALPHA OFF
FOR K_funct=1 TO Cmpix_flg+i
IF Cmple: flg=0 THEN
VIEWPORT t@,110,15,85
ELSE
VIEWPORT 12,110,15,48
END IF
IF K_funct=2 THEN VIEWPORT 10,112,53,85
WINDOW X_min X_max ,Min_val(K_funct) Max_val{k_funct !



250
g6
a7
1080
1890
1100
110
1120
1130
1140
1150
1160
1178
1180
1190
1260
1210
1220
1230
1240
1250

MOVE Start_f Fhufl! K_funct)
FOR I=Z TO N_pecints
PLOT Start_f+(I*xDeita_f} Fbhuf{I K _funct)

NEXT I

NEXT K_funct

{

Border: | Plots border around data

YIEWPORY 18,110,18.,82

WINDOW 2,1200,0,1000

MOUE @ ,50¢

DRAW 0,100

PLOT 1206 ,100408

PLOT 1900 ,522

PLOT @ ,540

FLOT 6,6

PLOT 1008 ,8

PLOT 1009,500

!

glse "

LOCAL @lo

END

Appendix C—Example 2
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28 | APPENDIX € - EXAMPLE PROGRAM 3

30 YILTELE TP II I I TP 2777777700071 207 00777777777
40 !

La t DEMO PROGRAM 1/3 RD OCTAVE

ot i

78 I {a) COPYWRIGHT 1885, Hewleti~Packard Co.

8@ ! last update 4-23-85

a9 f BASIC 3.0

1906 !

119 I PURPOSE:

120 !

134 ¢ This program will read data directly from a

149 ! HP3I5EZA analyzer over the HP~IBR of the HPIGEE
158 ! Series 208 controller. '

168 ! The data is assumed to be in Log res mod and

178 ] amplitude units of v11°2 it is converted io

180 { a psuedo 1/3 octave formal and dumped back

190 ! to the, HP3LBZA analvzer.

200 i

210 i

220 !

238 I SUB PROGRAMS REQUIRED:

2449 !

256 ! F_shape Computes ithe ANSI class III filter shape
268 I

270 1 DATA DICTIONARY:

280 i

260 !

300 ! Header_len Data header lengih {(constant)

310 |

326 | Data_len Data buffer length (bytes)

33@ i

340 1 N_points Number of data points

350 {

360 ! Starti_f Start freguency

370 i

386 | Delta_f Freguency spacing in dec/pt

3580 !

400 ] Pt_dec Points per decade

41 !

420 i Hbuf () Real buffer containing data header
430 i '

449 { Fhuf{*; Real buffer containing log res data
458 !

468 ! Oot_buf{s) Buffer with synthesized /3 oct data
479 !

480 VELLPTFET ST T8I T8 P r i PP i T i f7 7777l iiriiily
49 {

590 INTEGER I N_pointis Header_len,Pi_dec ,N_fact , Flag

510 N_fact=32 f+— NUMBER OF LINES IN 1/3
520 ALLOCATE Trans{-N_fact:N_fact) ! 0CT FILTER

538 i
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G4g Header len=B6

L3 GOSUB Get_data IGets data from the HP3562A
568 PRINT "GOT DATA”

570 GOSUE Get pwr IReads total power using marksars
580 eOsSUR Oet_i_3 ICalculiates 1/3d Octave Spec
590 GOSUBR Restore dat IRestores data to Analyzer

Lao 10CAL BIo

510 5070 W_loon

B2 Get_pur: | Reads power using power marker
£38 QUTPUT @Ia:"XOFF;PWR;RSMO"

E40 ENTER @Io3Pwr_a ,Pwr_Bb

£550 RETURN

bEG Get_data: IReads data block

670 ASSIGN BIo TG 720

Ba@ ASEIGN BIo;FORMAT ON

£90 REMOTE 720

700 QUTPUT 8los"COME”

716 QUTPUT 8los"DEAN"

728 PRINT "DUMP DATA"

750 ENTER @Ic USING "#,26 ,W" A% Data_len

740 ASSIGN @lo;FORMAT OFF

758 ALLOCATE REAL Hbuf(l:Header_ len)

T80 ENTER @loiHbuf(#)

770 CALL Fshape(Trans(#) N_fact) iCalculates 1/3d Qi filter
T80 !

ki I EXTRACT HEADER INFORMATION

BEH N _points=Hbuf(2)

B1@ Crplx_fig=Hbuf(37}

BZ2@ Leog data=Hbuf{41)

B3G I¥ Log_data=@8 THEN 6070 Fmi_arror IBata not log res
848 Amp_units=Hbuf{1@;

850 IF Amp_units<>1 THEN GOTD Fpi_error IUnits not Vif°2
B8EG Hbuf(1@)=0.

870 Stari_f=Hbuf(56)

886 Pt _dec=1/Hbuf(5h; I pts per decade

89p Delta_f=1/Pt_dec t in decades

900 ALLOCATE Fbuf{1:N_points)

91@ ALLOCATE Cect_buf{1:N_points}

820 ENTER @lo:ifFbuf(x;

839 ASSIGN @8lo:FORMAT ON

340 PRINT *DATA TRANSFER COMPLETE"

ana RETURN

9684 !

97¢ Get_1_3: i Refomats daie in 1/3 (Uctaves
980 FOR I=1 TO N_points STEP 8

496 Oct_buf(li=0

1060 FOR J=—(N_fact~1) TO {(N_fact-1}

igle IF (I-J)<1 OR (I-J>N_points THEN

tRze IF (I-J)1 THEN Oct_dum=Fbuf{1)

1839 IF (I-J)>N_points THEN Oct_dum=Fhuf(N_points)
1049 ELSE !
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1859
1069
1870
1889
12490
1106
111e
1126
1138
1140
1158
1160
1178
1180
118@
1200
1219
1220
12359
1240
1258
1250
1278
12849
1298
1308
1310
1320
1320
1340
1350
1360
1370
1380
1350
1409
410
1420
1430
14408
1450
1468
1479
14889
1439
1500
1518
1520
1638
1549
1550

Dot _dum=Fbuf(I~J)
END IF
Oct _buf(I)=0ct_dum*Trans{J ) +0ct_buf{i’
NEXT J
Oct_dum=0ct _buf(I:}
FOR i=-3 70 4
IF (I+I)r=101 AND (I+J)<{=N_points THEN
Oct_baf{i+J)=S0R{0ct_dum)
END IF
NEXT J
NEXT I
!
PRINT * Total Power is = "jPwr_as" dB"
RETURN
i
Reztore_ dat: |
PRINT "RE-STORING DATA"
QUTPUT ®lo;"LDANT
QUTPUT @Io USING "#,24,W":"#A" Data_len
ASSIGN @IosFORMAT OFF
QUTRUT @losHbuf{*)s0cti_buf{=)iEND
RETURN
i
W_loop:i
LOCAL @le
5TOR
Fmt_error: |
BEEF
PRINT "DATA NOT IM PROPER MEAS MODE FOR™
PRINT "1/3rd OCTAVE. MEASUREMENT MUST ©
PRINT *BE MADE IN LOG RESOLUTION MODE "
PRINT “AND IN AMP UNITS OF ULT"2 !
CLEAR 8la
Lodal 81o
END
SUB Fshape{Trans{*) INTEGER N_fact)
i

é SUB PROGRAM TO CALCULATE THE
§ FILTER BHAPE OF A 1/3 RD OCT
b CLASS 111 FILTER

i

INTEGER N
FOR Ne-N_fact TO N_fact
IF Ni<=4 AND Ni=~4 THEN
Atten=1
ELSE
Atten={(B8/13+25088+ (18" (N/BG 12" (~N/BE@))"E}
END IF
Trapns{Ni=1/Atlen
NEXT N
SUBEND
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i APPENDIX C - EXAMPLE PROGRAM 4
YILTITPEI P T i P T IIP 07T 077 P i Ed i iiiriiriirirs/y
H

DEMO PROGRAM DUMP COORDINATE TRANSFORM BLOCK

{c) COPYRIGHT 1985, Hewleti-Packard Co.
last update 3-14-85
BASIC 5.9

PURPOSE:

This program will read coord transform block from
HP38E268 analyzer over the HP-IB bus using

the capability of the Series 280.

The data is assumed to be dB magniiude data and

Hr frequency domain power specirum data.

The data is repeatedly read and displayed in a
spectral map format. Only ihe data actual displaved
is read and plotted.

DATA DICTIONARY:

Headear_len Data header length {constant!?

Chead_lan Coordinate transform header length
Data_len Data buffer length (bytes)

N_points Mumber of data points

Chuf(=) Real huffer for coord transform header
MHbuf(*) Real buffer containing data header
Buff{*) Real buffer containing coord trans data
Mask(*) Data buffer containing max values: used

for hidden line calculations

!
!
i
[
|
f
|
!
!
1
i
i
]
i
i
;
j
I
!
!
!
!
!
|
!
!
!
i
;
|
!
i
I
|
i
!
|
|
! Panc(#} Pen control buffer for hidden lines
|

C/FTILEEIITTEF T T T FEE T Ii PP i liiriidirittiiriiirsi
i

INTEGER I ,Real,lmag,Mag,Phase, Done_flg

DIM ABL3]

Real=1

Imag=2

1

Header len=686 | Data header length
Chead_len=50 | Coord transform header length
Done_flo=8 | Measurement done flag
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550 ASSIGN @lo TO 720

568 REMOTE ®8lo

576 ALLOCATE REAL Hbuf(l:Header_len) ,Chuf(i:Chead_len)
583 Control: |

59¢ N_spect=25

EoR 2058 Dsa_sstup

610 GOSUB Get_head

G2@ GOSUB Plot_init

630 GORSUB Hpib_init

B4B FOR K=0 70 N_spect—1

Bo@ i

662 | Wait for End of Measurement

8670 W_data:IF Done_flg=0 THEN B0OT0O W_data

586 |

698 GOSUB Get_data

706 G05UB Meas_start

710 GOSUB Plot_out

720 NEXT K

730 LOCAL 810

740 W_loop:607T0 W_loop ! Wait (suppress softkey menu)
750 f

760 Get_data: | Gets data and calculates hidden lines
ars] 505UB Mask_update

788 QUTPUT @Ioy"0CAN"  Dump Coord trans Ansi

7498 ENTER #Io USING "#,2A,W" 1A% Data_len

800 ASSIGN 8Io;FORMAT OFF

gia ENTER @Io;Chuf(#)sHbuf( =}

820 ENTER BIasBuffi{»)

B3¢ ASEIEN BlosFORMAT ON

840 FOR I=@ TO N_points-! t Set clipping boundary
850 IF Buff(IXKY_minl THEN Buff(I)=Y_mini

860 IF Buff(I¥>Y_maxt THEN Buff(I)=Y_maxl

876 NEXT I

B8aG !

889 ¢t Set pen control for plotting

968 MAT Penc= Buff-Mask

918 FOR I=6 TO N_points~1

52@ Penc(I)=56N{Penc(I)}

g93a NEXT I

940 Done_flg=1

350 RETURN

96a |

8970 Mask_update: | Does X & Y axis shifting and mask update
980 FOR I=N_points~N_delta_x 70 N_points-|

35 Mask{Ii=(Y_min-Delta_y>

1808 NEXT I

1210 Xshift:FOR I=N_delta_x 70 N_points-—1

1028 Buf f{I)=Buff(I}-Dealia_y

183@ Mask(I~-N_delta_x)=MAX(Mask(I)-Delta_y ,Buff(I))
1@¢48 NEXT I

195@¢ RETURN !
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i
bet_head: |
OUTPUT @Io;"DCAN"
ENTER @Io USING "# ,2A W":A%,Data_len
ASSIGN BIoiFORMAT OFF
ENTER BIo;Chuf{#):iHbuf(#) {Read Coord Trans and Data header
N_points=Chuf(2} INumber of points
ALLOCATE Buff(@:N_points—-1)
ENTER @lo;Buff(=) IRead Coordinate Transform block
ASEION BlojFORMAT ON
CLEAR ®lo
RETURN
i
Plot_out: |
iSet viewport boundaries io match spec’d min/max’s
X1=X_min_view+X inc#*=K
XZ2=X_min_viewtX_delta_viewtX_inc#K
Yi=Y_min_viewt+Y_inc=K
YZ2=Y_min_viaw+Y_delta_viewtY_inc*K
VIEWPORT X1 .,X2,Y1,Y2
WINDOW B N_points—1,Y_min,Y_max I Set window
MOVE & ,Buff(@)
FOR I=1 TO N_points-|
IPut Pen conirel in proper format
Prnt_cent=Penc{I)-1
IF Prnt_cnt=0 THEN Pnt_cnt=]
PLOT I,Buffd(l).,Pnt_cnt
NEXT I
RETURN
!
]
Plot_init:! Initialize plat
PLOTTER IS CRT,"INTERNAL"
GINIT
GCLEAR
GRAPHICS ON
3
i FOLLOWING PARAMETERS IN ENGINEERING UNITS
I
Y _mint=Chuf(34) ! Read Y min from header
¥_maxt=Chuf(35) ! Read Y max from header
Y_scale f=Cbuf(41) { Amplitude scale factor
i

X _min=Chufl{49) Read X minn from header

X _max=Chuf({58) | Read X max from header

Y _of f=ABS(,05%(Y_minl-Y_maxi)) | Cal offset= 5% full scale
Y_min=Y_minl-Y_off I Adjust Y min

Y _max=Y_maxl+Y_off ! and Y max

Y_dalta=Y_max-Y_min I Calculate Y span

i
b YIEWPORT VALUES FOR INDIVIDUAL SPECTRA
f IN % OF FULL SCALE

|

INTEGER N_delta_x [
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1590 Y _min_views1@ Y min for single spectrum (in %3
1680 X_min_view=10 I'X min for single spectrum (in %!}
1518 Y_delta view=4% I Single spectrum height {in %)
iB28 X_delta_view=80 I Single spectrum widih {(in %)
1638 Y_delta_bound=85 I Entire map height (in %)

1648 X_delta_bound=1006 b Entire map width (in %)

1650 Y_inc=(Y_delta_bound~Y_delta_view)/(N _spact-1)

1660 Y _inc is incremental vertical movement {in %)

1678 X_inc=(X_delta_bound-X_delta_view)/(N_spect~1)

16588 tX_inc is incremental horizontal movement (in %3
16890 Delta_y=Y_inc*{Y_max~Y_mir}/Y_delta view

1780 [Delta_y is incremental vert movement in plot units
1718 N_delfa_x=X_inc*{N_points-1)/X_delta_view

1728 IN_delia_x is insremtal horizonal movement in number
1730 fef data points {(rounded integer)

1740 | ‘

1750 { RECALULATE X_INC FOR INTEGER N _DELTA

17660 i

1778 X _inc=N_delta_x/{N_pocints~1)#X_delta_vieuw
1780 X_delta bound=X_inc*{N_spect-1+X_delta vieuw
179 !

1800 Init_hidden: | Initial for hidden lines

181¢ ALLOCATE Penc(@:N_points—1 ) Mask{@:N_points-1)
1820 MAT Buff= {(Y_minl) I S5et to Min Y value
1838 MAT Mask= (Y_mintl)

1846  ALPHA OFF

18568 GOSUB Plot_axis

1860 RETURN

1878 |

1888 Plot_axis:! DRAW THE AXIS AND BOUNDARIES OF THE PLOT
1898 Xi=X_min_view

1800 XZ=X_min_view+X_delta_bound

1818 Yi=Y_min_view

1920 YZ=Y _min_viewt+Y_delta_hound

1930 VIEWPORT X1 ,X2,Y1,Y2

1942 WINDOW X1 ,X2,Y1,Y2

1950 Offeet_y=.05+Y_delta_view

186@ MOVE X1 Y1+0ffset vy

197¢ DRAW X1 ,Y1

1980 DRAW X1+X_delta _view,Y!

198¢ DORAW X1+X_delta_view Y1+0ffset_v

2000 DRAW X2 ,¥Y2-Y_delta_viewtOffaet v

2010 DRAW XZ.,YZ

2020 DRAW XZ2-¥_delta_view,Y?

2038 DRAW XZ2-X_delia_view ,YZ-Y_delta_viawtOffset vy
2846 DRAW X1 ,Y1+0ffset v

2058 |
206@ Right_ties: | DOES VERTICAL TICK MARKS
2078 | Reset viewport and window

2080 X1=X_min_viewtX_inc*{N_spect-1)
2090 XZ2=X_min_viewtX_delta_viewri.Z+X_inc*{N_spect~1)
2108 Yi=Y_min_viewtY_irnc*(N_spact-17
2118 YZ=Y_min_viewtY_delta_viewtY_inc#*(N_spect~1!)
2128 VIEWPORT X1 ,X2.,Y1.,Y2
2130 WINDOW @,(N_points—13*1,20,Y_min, Y_max |

C-12
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MOVE N_points-1.,¥_mint

DRAW (N_points-13%1.83,Y_mint 1Draw lower tick mark
CSIZE (3)

LORG (23

Y _label®="dB"

Y_fmis="X,5000.D"

LABEL USING Y_fmiBi{(Y_mini=Y_scale_f)
MOUE N_points-1.Y_max!

DRAW (N_points-1:x1,83,Y_max}? IDraw upper tick mark
LABEL USING Y_fmid;(Y_maxiz®Y_scale_f)
MOUE (N_points—1)%1.858 Y _mini+{Y_maxl-Y _minl)x.5
LABEL Y_label$

!
Lower_tics: | DOES FREQUENCY AXIS

| Reset viewport and window

¥1=X _min_view-X_delta_view*.10
XZ=X_min_viewtX_delta view*i.15
Yi=Y_min_view-Y_delta view#.15

Y2=Y min_viewtY_delta_view

VIEWPORT X1 ,X2,Y1,¥2

[

Ki=@-(N_points—1)*.10
¥2=(N_points—-1)#1.15
Yi=Y_min-Y_delta*.15+1 1}

YZ=Y_ max

WINDOW X1 ,%2.,Y1,Y2

MOVE 2,Y_min

DRAW @ ,Y_min-Y_off

LORG (R}

X_fmtE="8DD.5"

X _labels="HI"

LABEL (X min)

MOVE N_points—-1,Y_min

DRAW N_points—1,Y_min-Y_off

LABEL {(X_max}

MOVE (N_points~1)#.5.Y _min-Y_off

LABEL X_labels

RETURN

|
Dsa_setup:! SETS UF ANALYZER TG INTERUPT ON EOM
OUTPUT 8Io;"C0MD"Y I Disable command echo
OUTFUT ©Io;"UNITs HZE" | Sets X axis units to Hertz
QUTPUT @Io:"MBLB" I Sets ¥ axix to Mag dB

H

Hpib_init: |

OUTPUT ®BIos"SRGE I Enable 5RG’s

QUTPUT @Io;"ISM 47 i End of Measurement staius mask
ON INTR 7 BUOSUB Hpib_inir

ENABLE INTR 732

H
Meas_start: |

Done_flg=0

QUTPUT @ioy"STRT” i Start measurement

RETURN |
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26EQ
2690
2700
2718
2728
2738
2740
2750
2760
2770
2780
2758
2880
2812
2820
2830
2840

{
Hpib_intr:! Processes End of Measurement and Reguest for
I Control interupts
Spoll_byte=SPOLL{8I0)
Stest_byte=BINAND(Spoll_byte,143) | MASK OUT BITS 4,56
IF Stest_byte>=14 AND Siest byte<=143 THEN
PASS CONTROL @Jo
END IF
IF Stest_byte=11i THEN
ASSION 8I0;FORMAT ON
CUTPUT BIos"Is?"
ENTER 8Ig:Stat
IF BINAND(Siat 4 )=4 THEN Done_flig=1
END IF
End_intriENABLE INTR 7
RETURN
END



20

30

49

50

5@

70

8@

90

1008
g
126
130
148
150
162
17@
180
190
200
210
220
230
240
250
260
278
280
2908
300
310
520
328
340
350
360
370
380
34906
408
4108
A20
430
449
450
469
A78
438
490
20
518
L29
530
549

!

Appendix C—Example 5

APPENRIX € - EXAMPLE PROGRAM 5

YILIIFFFEIT LT 7TP 777000 r i 0 i 7 P77 iriidiriirirrrs

!
t
i
{
!
!
!
!
1
!
|
i
|
{
{
|
i
i
J
!
i
!
!
i
i
t
i
i
i
¢
i
]
f
i
t
f
i
]
i
:
{
'
:
i
i
d
i
t
!
i

DEMO PROGRAM THRUPUT SPECTRAL MAP

{c) COPYRIGHT 1985, Hewlett-Fackard Co.
last updated 4-23-8%5
BASIC 3.8

SUBPROGRAMS REQUIRED
Int_real{INTEGER I1 ,I2 ,REAL Real)

converts data in HF3%EZA internal
real format to BABIC real format

L_ini_resl(INTEGER I1,I2,13,14 ,REAL Real)?

convarts data in HP35BZ2A internal
long real format to BASIC real format

PURPOSE:

This program will read coord transform block from
the HP3GHZA analyzer over the HP-IB huss using
capabilities of the HPS0QQ@ Series 7290 computar.
The data is assumed ito be dB magnitude and

Hz freguency domain powar spectrum data.

The data is assumed fo reside on an auxillery
disc having been created by a thru put session.
The data is displayed in a spectral map format
and only the data ranges displayed are read

and plotted

DATA DICTIONARY:

Chead_len Coordinate transform header lengih
Header_ien Data header length (consiant)
Data_len Data buffer lengih (bytes:
N_points Number of data points

N_spec Number of spectra in map{constant}’
Start_f Start frequency

Delta_f Linear res frequency spacing

Th_head(#*} Integer buffer for thruput headsr

Chuf(*) Real buffer for coord transform header

G158
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558 !

560 t Hbufl#) Real buffer containing data header

570 ;

580 ] Buff(+) Real buffer containig coord trans data
590 i

8y J Mash(*} Data buffer contains max values usad for
61 ! hidden line calculations.

BE2@ f

R3¢ ! Penc(*) Pen control buffer for hidden lines
B4 !

550 [

BEER VELTLZ LT 7T PP TP i i Tl 7 Eriiiiirriridirriri/
67@ I

53214 OPTION BASE |

6490 INTEGER I ,Real, lmag,Mag,Phase N_avgs,Done_flg

700 INTEGER Th_head{1:512)

718 REAL Per_ovelp Delay

720 DIM ASL3] Max_val(1:2) Min_val(1:2)

750 Real=1

748 Imag=Z

750 I

768 Headar_len=E& | Data headsr length

Nard Chead_len=50 | Coord trans form header length
786 ASSIGN @io TO 720

799 AGSIGN @Io:FORMAT ON

80@ CLEAR 7

816 REMOTE @1c

820 ALLOCATE REAL Hbuf(1i:Header_ len),Chuf(l:Chead len}

BIG {

540 Thru_name$="THRU" I Thruput file name

256 | MUST ALREADY EXIST

860 GOSUB Read_header { Reads thruput header and

870 ! extract parametiers

880 GOSUB Dsa_set { Sets up the analyzer

89@ Intr_on: I ENABLE INTERUFTS FOR PASS CONTROL ETC

900 BOSUB Hpib_init

310 ON INTR 7 GOSUB Hpib_intr

920 ENABLE INTR 7:2

830 i

840 Contreol: | Loops to preform the desire number of spectrum
550 N _spect=20 I Constant for number of specteum
360Q FOR K=0 TO N_spect-1

870 Done_flog=0

4384 GUTPUT 81lo;"TRGD";Delay+K*Inc_delay: "REC”

E3=1] GUTPYY 8Io;"STRT® I Start measurement

1220 ENABLE INTR 7;2

1213 Meas_wait: I Wait for measurement ito be done

1020 IF Done_flg=0 THEN 5070 Meas_wait

1038 BOSUB Plot_out I Plot out data

140 HNEXT K

1950 I

C-16
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1060 W_loop:60T0 W_loop I Wait (suppresses softkey menu?
1670 |

P50 Get_data: t Gets data and calculates hidden lines

183¢  QUTPUT @lo; "RLANT { Dump Coordinate Transform Block
1198 i in ANSI fleoating point format

111@ ENTER @Ip USING "#.,2A,.W":A%,Data_len
11208 ASSIGN @IosFORMAT OFF
{130 ENTER @Io;Chuf(*)gHbuf{#) | Read Coord Trans & Data headaers

1149 IF K=0 THEN I Forr firs spectrum initialize

1158 N_points=Chuf(2) | Read number of points from header
1160 ALLOCATE Buff(@:N_points—1) | Allocate buffer

1170 GOSUB Plot_init I Initialize Plotting

{1880 END IF

119@1

1208 Mask_update: ! Up date hidden line mask

1219 Yshifit:FOR I=N_peoints~hN_delta_x TO M _pcints—i

1229 Mask{I)={(Y_min-Delta vy

1230 NEXT I

1249 Xshifi:FOR I=N_delta_x 70 N_points~1! Horizonal shift of mask
1250 Buff(I)=Buff{l}~Delta_y

1262 Mask{I-N_delia_x =MAX{Mask(I)-Delta_y Buff{li:

1270 NEXT 1

12881

1280 ASSIGN #Ic;FORMAT OFF

1300 ENTER 8lojBuff(#) IRead Coord Trans Block

1310 ASSIGN @Io;FORMAT ON

1720 FOR I=0 TO N_points-| I Set lower clipping value

i33@e IF Buff(I)<¥Y_mint THEN Buff(I)=Y_minl

1348 NEXT I

1350 MAT Penc= Buff-Mask i Calc pen control for plotting

1360 FOR I=0 70 N_points-i
137@ Penc({I)=5GN{Penc{I}}
1388 NEXT I

139¢ Done_flg=t

1408 RETURN

1418 !
1420 Plot_out: |
1432 t Set visuwport boundaries to match specified min's & max's

1449 X1=X_min_viewtX_inc*K

1458 X2=X_min_viewt+¥X_delta view+X_incHK
1469 Yi=Y_min_viewt+Y_inc*K

1470 Y2=Y_min_viewtY_delta_viewtY incxK
1480 VIEWPORT X1 ,X2,Y1,YZ2

1499 WINDOW @ ,N_poinis—1.,Y_min,Y_max
1560 MOUE @,Buff(@)

1519 FOR I=1 7O N_points-i

1528 Prt_cnt=FPenc(l)-1

1538 IF Pnt_cnt=0 THEN Pni_cnt=1

1546 PLOT I,Buff¢l,Pni_cnt

1558 NEXT 1

1560 !

1578 RETURN

1580 t

G117
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1590 Plot_tnit:! Initialize plot
1660 PLOTTER IS CRT,"INTERNAL"®
1618 GINIT
620 BCLEAR
16592 GRAPHICS ON
1648 !
1658 I FOLLOWING PARAMETER IN PHYSICAL UNITS
1668 i
1878 Y_minl=Chuf(34) b Read Y min from header
1680  Y_maxi=Chuf(35) I Read ¥ max from header
1699 Y_scale f=Chuf(41) | Amp scale factor
!

1780 X_min=Chuf{49) Read X min from header

1718 X_max=Chuf(50) { Head X max from header

1720 Y_off=ABS{.05#(Y_mini-Y_max!)) I Calc offset=5% f.s5.
1730 Y_min=Y_mini-Y_off i Adjust Y min and

Y740 Y _max=Y_maxi+Y_off P Y max by calculated offset
1758 Y _delta=Y_max-Y_min | Calcutate Y span

17648 f

1776 b VIEWPORT VALUES FOR INDIVIDUAL SPECTRA

1788 ! IN % OF FULL SCALE

1798 !

1808 INTEGER N_delta_x ¢t Horizontal offset of spectrum
1810 in units of ¢ of Delta_x

t
i
1828 Y min_view=t0@ Y min for single spectrum (in %)
1830 X _min_view=10 P X min for single spectrum (in %)
1849 Y_delta_view=45 I Bingle spectirum height (in %)
1850 X_delta_visw=80 I Single spectrum width (in %}
186@ Y_delta_bound=85 I Entire map height {(in %

1876 X_delta_bound=100 P Enfire map width (in %}

1880 Y_inc=(Y_delta_bound~Y_delta view)/(N_spact-1)

1890 ! Y_inc is incremenfal vertical movemeni Getween
1906 i spectrum (in %)

1918 X_inc=(X_delta_bourd-X_delta_view!/(N_spect-1)

1826 I X_inc is incremental horizonal movement between
1932 ! spectrum {in %) '

184G Delta_y=Y_ incx(Y_max-¥_min)/Y_delta_view

1956 I Delta.y is incremental vertical movemeni in plot units
18960 N_delts_x=X_inc+*{N_points-1)/¥_delta_view

1570 I ' N_delta_x is inremental vertical movemeni in
1380 ! number of data points (rounded integer)

1920 ! only even number of data point shifti allowed

20080 | RECALULATE X_INC FOR INTEGER N_DELTA

2819 X_inc=N_delta_x/{N_points-1)*X_delta_view
2020 X_delta_bound=X_inc*(N_spect~1)+X_delta_view
203@ ¢ _

2840 Init_hidden: | Initialize hidden linss

2058 ALLOCATE Penc{@:N_points~1) Mask{(@:N_points-1)
2060 MAT Buff= (Y_minl)

2078 MAT Mask= {Y_minl)

20808 ALPHA OFF

208980 GOSUB Plot_axis I Draw plot axis
2188 RETURN

211@ i

C-18
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2120 Plot_axis:! DRAW THE AXIS AND BOUNDARIES OF THE PLOT
2138 Xi=X_min_view

21480 XZ=X_min_viewtX_ delta_bound

2150 YisY _min_view

2168 YiZ=Y_min_viewtY_delta_bound

2178 UIEWPORT X1 X2 ,Y1,Y2

218¢ WINDOW X1 ,X2Z.,Y1.,¥2

21980 Offset_y=.0b*Y_delta_view

2206 MOVE X1 ,Y1+0ffset_vy

2218 DRAW X1 ,Y1

2220 DRAW X1+X_delta_view,Y!

223¢ DRAW X1+4X_delta_view,Y1+0ffset_y

2240 DRAW X2 ,Y2-Y_delta_viewtOffset v

2250 DRAW X2 ,Y2

2260 DRAW X2-X_delta_view,YZ

2270 DRAW Xz-X_delta_view,YZ~Y_delta_viewtOffset_y
2280 DRAW X1 ,Y1+Cffset_y

2290
2388 Right_tics: | DOES VERTICAL TICK MARKS
2318 1 Reset viewport and window

2328  Klk=N_spect-1

2330 Xi=X_min_viewtX_inc#*(N_spect-1}

23480 X2=X_min_viewt].2#X_delta_viewtd_inc*(N_spect—~1}
2358 Yi=Y_min_viewtY_inc#(N_spect-1}

2360 YZ=Y_min_viewtY_delta_viewtY_inc#*{N_spect~1)
2370 VIEWPORT X1 .,X2.Y1,Y2

2388 WINDOW @ ,(N_peoints-1)=1,20.,Y_min,Y_max
2399 MOVE N_points—1,Y_minl I Lower tic
240@ DRAW (N_poinmts~1#1.83,Y_minl

241@ CSIZE (33

2472¢ LORG (2}

243% Y_ label$="dg"

2449 Y_fmt$="X SDD.D"

2456 LABEL USING Y_fetB:l{Y_minl#¥Y _scale f)
2460 MOVE N_points-1i . Y_max! I Upper tic
2470 DRAW (N_points—-1)*1.03,Y_maxi

2480 LABEL USING Y_fmitsi(Y_maxl#Y_scale_f)
2490 MOUE (N_points-1)%1.05,Y_minl+{Y_maxi~Y_minl )«,5
2500 LABEL Y_label®

2518 i

2520 Lower_tics: | DOES FREGUENCY AXIS

2530 Xi=X_min_view-X_delta_views. 18

2540 XZ2=X_min_viewtX_delta_viewrl.15

2550 Yi=Y _min_view-Y_delta_visw#.15

2569 YZ2=Y_min_viewt¥Y_delta_view

2570 VIEWPORT X1 ,XZ2,Y1.,YZ

2580 X1=0~{N_points-1)+.18

2590 XZ={(N_points~1)#1.1b

2600 Yi=Y_min-Y_deltas.15#} . 1

2618 Y=Y _max

2620 WINDOW X1 ,X2,Y1.,Y2

2638 MOVE @.Y_min P Left tic
264¢% DRAW @&,Y_min-Y_off

2B5¢ LORG (8) C-19
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2660
26870
2689
2630
2708
27189
2728
2730
27480
2758
2768
2770
2788
2730
2800
281@
2829
2536
2840
285@
2868
2870
2880
2898
2928
29189
2920
2830
2844
2950
2860
2870
2988
2880
3009
3610
3020
3038
3048
3050
3069
3879
3480
3290
3109
3118
3120
3150
31406
3150
3160
3178
5188
319¢

X_fmt%="000.0"

X_labelg="HI"

LABEL (X_min)

MOVE N_points-~1.Y_min ! Right tic
ORAW N_points~1 Y _min-Y_off

LABEL (X_max)

MOVE (N_peints—11#,5Y_min-Y_off
LABEL X_label®

RETURN

i

Dsa_set: | SUBROUTINE TO SETUP DATA AQUISITION

N_avg=Z ! Number of averages per spectrum
Per_ovlp=50 I % overlap
Delay=.5 I Delay in records for first spectrum
Inc_delay=(N_avg)*Per_ovip/100 I Calculates the delay betuween
I spectrum in records
CALL Int_real{Th_head(43),Th_head{44) ,Fmax}) ! Convarts thruput
| header values into max freguency
CALL L_int_real(Th_head{(3%:,Th_head(4@),Th_head{41} Th_head{42) Fcent)
I Converts thruput header values into center
I frequancy
|
I SET ANALYSER STATE
QUTPUT BIo;"TMTH"
QUTPUT @Ios"PSPCsCHIiSTBLNAYG "iN_avg: "ENT;OVLP" 1Per_ovlp
QuTRUY @Io;"CHRG;AUTO 8
CUTPUT @lo;"Cl1IN;TRGD" :lelays: "REC"
CUTPUT BIo:"ACFL ""3Thru_name®; """
CUTPUT BIop3"FRS "iFmaxs" HZ™
QUTPUT B8lo3"SF @ HZI®
RETURN
Hpib_init: |
I SETUP End of Measurement Mask
OUTRUT BIc:"SRAE"
QUTPUT @1o0;"IGM 4
RETURN
]
Hpit_inte: i Handles end of measurement and reguest
! fer contrel interrupts
Spoll_hyte=SPOLL(BIg)
PRINT "SPOLL =":Spoll _byie
Spoll_test=BINAND{(Spoli_byte, 14331 MASK QUT BITS 4.%.8
IF Spoll_testis=14 AND Spoll_test<{=143 THEN
! Regquest for control of bus
PASS CONTROL 8io
ERND IF
IF Spoll_test=11 THEN I End of Measurement
AGSIGN @Io;FORMAT ON
QUTPUT BIg:"IGT?"
ENTER Blo;Stat
IF BINAND{(Stat, 4)=4 THEN G0SUB Get_daia
END IF
End_intr:ENABLE INTR 7

RETURN |



3260
31e
3228
3230
3240

3250

3268
3278

f
Read_header: I READS THRUPUT HEAGER
ASSIGN ®Disc TO "TS5"&Thru_name$d":, 788 .,0"
ENTER @DisciTh_head(#)

ASSIGN BDisc TO #

RETURN

H

END

3279 1SUB Int_real (INTEGER If,IZ2,REAL Real)
3280 I1SUB L_int_real(INTEGER I1,12,I13,14,REAL Real)

Appendix C—Exampie &

Wty

SAMPLE PLOT FROM EXAMPLE PROGRAMS 4 & §

b +il. B
43
A
m L.__,,,. ~78.0
Ml
i
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28
3@
40
50
80
7@
8@
8@
100
11
129
136
140
150
160
170
180
199
299
210
228
238
240
250
263
270
280
290
200
316
32@
330
349
350
360
370
380
35
429
411
420
430
440
458
460
478
484
499
5¢0
510
520
53@
548

I APPENDIX C - EXAMPLE PROGRAM B
YILLIT I PP LA TIPS L LTI 7877007077000 700770707007 0777

DEMO PROGRAM TSUNAMI PLOT

(e) COPYRIGHT 1985, Hewlett-Packard Co.
last update 4-94-85
BASIC 3.9

w/GRAPH

PURPOSE :

This program will dump the display buffers from

display of the HP3582 using the DUMP UEGTOR BINARY cmd,
The program decodes the HR1345 display commands and

transiates them f{o HPF-BL then plots it on the ORT

SUB PROGRAMS USED:

Read_binary
DATA DICTIONARY:

Thuf{+) Integer buffer for storing the dumped
data prior to plotting

Is Iy, ldx Integer in range @ to ZOA4E corresponding
to the current value of the inerement for
use with the graph command

Chr_huf Common arrays containing the definition of
charecter set not standard to HP-GL

I

|

!

!

]

!

]

i

|

i

|

f

I

!

i

i

i

! Ggplet
{

I

i

i

f

|

i

|

f

|

i

§

i

i

I .
! First_dspbuf First display huffer
!
I

I Num_dspbuf Number of display buffers used

H

i

! Data_len tength of buffer in bytes

|

] @lo HF-1B code assignment of the 3562
I

VEZTATITT TSI TSI T LTI L I ET 77177 7778 177770077777
f

FPROGRAM TO PLOT THSUNAMI GRAPHICS BUFFER

OPTION BASE | ‘

OIM as011

INTEGER Ibuf(4098),Ix,1y,Idx

INTEGER Data_len
!



550
568
570
580
590
500
510
BZ@
B30
EAG
E50
668
676
689
696
T80
7ie
720
730
740
750
760
770
780
790
500
810
BZ@
830
848
8o
8608
878
88@
830
g2@
310
820
430
549
850
960
370
986
99¢
1008
1018
026
1030
1340
1250
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f
b THE FOLLOWING ARE USED TO DESCRIBE NONE HPGL
¢ STANDARD CHARACTERS USED IN HP1745 DIGPLAY

i

COM /Char_buf/ Triangle(6,3),Tri_2(5%,3}),5ar_rt{5,3}
COM /Char_buf/ Rgi_arrow(6,3) Hp_logl2B,3)
READ Triangle(#) Tri_2(x) Sgr_rt{*) Rgt_arrow(#) Hp log(#)

Triangle:DATA @,0.5, @.0.-2, 8.4 ,-1
[ATA @.,8,-1, 6,6,~1, ¢.8.,7
Tri_Z:0ATA 1,8,-2, 8,0,-1, 5.8,
BaTA §.0,-1, 6.,0,-2
Sqr_rt:DATR 0,3,-2, 1,4,-1, 3.9,~1
DATA & ,8,-1, a.,8,~-2
Rgt_arrow:DATA @,4,-2, 8.4,-1, &.6,-t
OATR 6,2 .72, 8.4,~1, 9,8,-2
Hp_log:DATA B .4 ,-2, 6,12 ,-1, G.,8,-2
DATA 9,8 ,-1, S:4,~1, 11,8,-2
DaTA 11,8 ,-1, 14.8,-1, 14,4 -1
DaTA 11,4 ,-1
DATA 8,2 ,-2, B.16,-1, 2,12 -1
pata 18 12,-1, 2@,i0,-1, 20,2 -1
DATA 18.,8,-1, 2.0,-1, q,2 .-t
DaThA 20,0 ,-2
]
ASSIGN 8le TO 728
CREATE BODAT "PLOTFILE: , 720" ,208 I Creates pletfile
PLOTTER IS “PLOTFILE: 768" ,"HPGL® | Assigns plotfile
LLORG 1
CSIZE 3.4,.67 | Set character size
WINDOW 8,2100,6,2102 { Set window in HP1245 units
DEG | Default to degrees
QUTPUT @81¢; COMD" I Disable command echo
First_dspbuf=4 I Start with buffer 4 {ie. ignore
! many and command fields)
FOR J=First_dspbuf TO 17 t §7 is last buffer
QUTPUT BIos"VELK "3J I Qutput buffer *J4°
calt Read_binary(8Io,"DVBN" Hata_len,lhufl{*};
IF Data_len=0 THEN End_j I Ignore if buffer empty
FOR I=1 TG Data_len DIV 2
CALL Ggpleot(Ibuf(I), Ix, Iy, Idx)
NEXT I
End_jiNEXT J
PLOTTER IS5 3,"INTERNAL" i This closes the ploifile out
END
|
SUB Goplot{ INTESBER Coordt Xcoord,Yccord,Delta_x}
|
| This subprogram translate the HP1745 commands
I to HPBL commarnds.
i
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1064 ORPTION BASE |

1070 COM /Char_buf/ Triangle(B,3) ,Tri_2(5,3),5qr_rt{5,3}
1@8a COM /Char_buf/ Rgt_arrow(§,3) Hp_log{28.,3)

1096 INTEGER Op_code

190G DIM A$[1]

1119 Decode_instr: |

1120 Op_code={BINAND(Coordt ,24576)) | Mask ocut opcode
1130 I¥ Op_code=24576 THEN GOSUB Set_cond | Set condition
1140 IF Op_code=@ THEN GOSUB Plot I Plot vector
1150 IF Op_code=8192 THEN G0OSUB Graph I Graph vectior
1168 IF Op_code=16384 THEN GOSUB Text | Write text
178 SUBEXIT

1188 i

1180 Set_cond: I Sets Linetype

1208 IF BIT(Coordt 8)=1 AND BIT{(Coordt,7)=0 THEN LINE TYPE 4
1210 IF BIT(Coordt ,8)=1 AND BIT(Coordt ,7)=1 THEN LINE TYPE 4
1228 IF BIT(Coordt ,8)=0 AND BIT(Coordt,7)=1 THEN LINE TYPE 1t
1230 IF BIT(Coordt ,8)=0 AND BIT(Coordt 7)=0 THEN LINE TYPE |
1240 RETURN

125@ Plot: ! lots/move pen

1260 IF BIT(Coordt ,12)=0 THEN Xplot

1278 Ycoord=BINAND( Coordt ,Z2047)

1280 If BIT(Coordt 11)=0 THEN

1250 Pflag=-2
1300 ELSE

1314 Pflag=-1
132 END IF

1338 PLOT Xcoord,Ycoord Pflag

1340 RETURN

1350 Xplot:Xcoord=BINAND(Coordt ,2047)

136G RETURN

1378 Graph: { Graph data

138@ IF BIT(Coordt ,12)=0 THEN Set_deliax
1390 Yooord=BINAND(Coordt ,2847)

1400 Xcoord=Xcoord+Delta_x

1410 IF BIT(Coordt, 11)=8 THEN

1428 Pflag=-2
1420 ELGE
1440 Pflag=-1

1450 END IF

1458 PLOT Xcoord,Ycoord,Fflan

1478 RETURN

1488 Set_deltax:Delta_x=BINAND(Coordt ,2047)

14490 RETURN

1508 Text: ! Text control and output

1510 LINE TYPE t

152@ ABE=CHRS{BINAND{ Coordt ,255))

1558 IF BIT{Coordt ,B)=28 THEN GOTC Type

1546 IF BIT(Coordt ,18)=0 AND BIT(Coordt 3= THEN LDIR @
1566 IF BIT{Coordt , 1@)=0 AND BIT(Coordt ,9)=1 THEN LOIR 90
1566 IF BIT(Coordt ,10)=1 AND BIV(Coordt 3)=0 THEN LDIR 188
157 IF BIT(Ceordt ,103=1 AND BIT({oordi,9)=1 THEN LDIR 278
1580 IF BIT(Coordt 12)=¢ AND BIT(Coordt, 11 )=0 THEN CSIZE 3.4,.67!

C-24



1598
=100
B9
1629
1639
1640
1650
1568
1670
1580
1636
1708
1718
1720
1730
1748
1758
1760
1770
1788
1736
1808
810
1829
1858
t840
1850
1868
1870
1680
1850
1500
1610
1820
1930
1940
1950
1866
1978
1 988
1998
2080
2018
2020
2039
2040
2850
2860
2870
2080
20490
2108
21ie
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IF BITi{Coordt,12)=0 AND BIT(Coordt,11)=} THEN CSIZE 5.1,.57
IF BIT(Coordt.12)=1 AND BIT{Coordt, 11)=0 THEN CSIZE £6.8,.67
IF BIT{(Coordt 123=1 AND BIT{(Coordt,11)=} THEN CSIIE 8.5L,.B7
Type: { Special characters
If A%=CHR$(95 ) THEN LABEL USING "# A" {CHR$(8)
IF A%=CHR${17) THEN 6070 Marker
IF AB=CHR$(127}) THEN GOTD Chr__tri
IF A%=CHR$(24) THEN 5070 Chr_tril
IF As=CHR$(ZZ) THEN 6070 Chr_sort
IF A%=CHR$(21) THEN 507G Chr_rarw
IF A%$=CHR#%(3) THEN G070 Half_dn
IF A$=CHR$(12) THEN B0TO Half_up
IF A%$=CHR%$(1) THEN GOTG Chr_hp
IMOVE @ ,-20
LABEL USING " A" A%
IMOVE @ .20
RETURN
Marker: i
IMOVE -13,-28
LABEL USING "#,A";CHR$(111)
RETURN
Half_up: !
iMOVE &,18
RETURN
Half_dn: i
IMOUE @,-18
RETURN
Chr_tri:l
SYMBOL Triangle(s)
LABEL USING "# ,A";CHR$(32)
RETURN
Chr _triZ: i
SYMBOL Tri_2(=)
LABEL USING "% ,A";CHR®{(32}
RETURN
Chr_sogrt: i
SYMBOL Sqr_rti{#*)
LABEL USING "#,A";CHRE(32)
RETURN
Chr_rarw: |
SYMBOL Rot_arrow(#;
LABEL USING "#,A";CHR®$(3Z)
RETURN
Chr_hp: |
SYMBOL Hp_log(#)
RETURN
SUBEND
b
SUB Read_binary(®Ilo,Com% , INTEGER Data_len ,INTEGER Buf(+})
i
{ This routine preforms a "generic" read binary
[ from the HP3SEZA
|

C-25



Appendix C—Example 6

C-26

2120
2120
2149
2150
2i6@
2170
2180
2196
2209
2210
2220
2230
2246
2250
2269
2270

OPTION BASE 1
ASSIGN @Io:FORMAT ON

QUTPUT @1o;Com% t Qutput command

ENTER @Ioc USING "% .26 ,W"sA% . Data_len

IF AS<:"#A" THEN ¢ Chack for correct response
DISP “NOT CORRECT BLOCK MODBE"
CLEAR 8lc

ELSE

IF Data_len=0 THEN SUBEXIT
REDIM Buf(Data_len DIV 27 1| Sel buffer to proper length
ASSION @Io:FORMAT GFF
ENTER @loiBuf(*) ! Read data into huffer
ASSIEN 81o;FORMAT ON

END IF

LOCAL Blo

SUBEND



20

30

48

5@

8@

78

g0

90

109
112
12@
130
149
=14
1508
1@
188
1590
200
218
220
230
240
250
263
270
288
249
200
310
329
330
340
350
360
370
380
2490
EEE
408
41
470
43@
448
459
460
479
480
440
500
510
520
530
4G

i
:
!
§
]
i
[
i
[
|
|
!
!
!
|
|
!
|
|
|
{
|
{
!
I
E
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APPENDGIX C — DEMO PROGRAM 7

FETEZILTTI777 7007707 P P87 77T A iiriiiririirsizi

DEMO PROGRAM CONVERSION SUBPROGRAMS

{c) COPYRIGHT 18985, Hewlett-Packard Co.
last updated 3-1-85
Basic 3.@

FURPOSE:
These subprograms are used to cenvert data
from the internal format of thé HP3LEZA io
standard ANSL flgating noint representation
used by the HPF Series 200 computer. The
internal real and long real data is stored
zs integers (2 & 4 respectively} and passed
to the programs and converted.

SUBPROGRAMS ¢
Int_real Converts tuwo integers to the
corresponding ANSI real value
L_int_real Converts four integers to the

corresponding ANST real value

VISP LT d 7P i PP i i7iiidiziiiiiilidifiiliris

SUB Int_real{INTEGER I1,IZ REAL Real)

¢ COMVERTS DATA IN HP3BBZA INTERNAL REAL FORMAT
£ 70 BASIC REAL FORMAT
i

INTEGER TZ_low

IZ2_low=BINAND(IZ ,255) [EXTRACT EXPONENT
12 _hi=SHIFT(IZ B2 {(-23)}

Real=(I{ /32788, +I2_hi*Z2" 12 lou

SUBEND

SQB i_int real(INTEGER I1,12,13,14 REAL Real)

I CONVERTS DATA IN HP35BZA INTERNAL LONG REAL FORMAT
I TO BASIC REAL FORMAT
i

INTEGER 14 _low i LEAST 516 BYTE
Ri=11
IF 12<=@ THEN
RZ=(IZ+32768.)»2."(~15)
El.5E
R2=(1Z)%2,"{ -1k}
END IF
IF I3<=0 THEN
R3=(I3+32768. »+2.° {3
ELSE !
C-27
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558
5608
570
580
590
E@2
610

R3={13)#2."(-30)
END IR
T4_low=BINAND(I4 255 FEXTRACT EXPONENT
R4=GHIFT(I4 ,8)+2"{-30-8)
Real=(R1+R2+R3+R4 1*2" {14 _low-15)
SUBEND
!



20
30
4¢
5@
=1
T8
B9
Y
1G9
11e
128
150
148
1568
160

APPENDIX C - EXAMPLE PROGRAM 8

19t RE-STORE " COMMAND ™

REM THIS PROGRAM SENDS COMMANDS TO HRP-IB
OFTION BASE 1

DIM ASIBR1 BELIGE] , Buf(2200)

INTEGER Ibuf( (4468,

INTEBER Datae_len

True=}

Report=16

Commnd=5
Kecute=1
A_commmd=8
f_data=@
f_dsj=1g
A_format=12

f_read=106
A_writes=Y
Italk=128g

4

Ilisten=138
Isde=14
Igkey=13
Tischange=11
Daddr=1
Paddr=5
Haddr=28
ASSIGEN @lo TO 780+Haddr
Rep_flg=True

End_flg=False

Iplot=0
Igrnere=False
Idiak=1
Tei_flg=False
nIsp
REMOTE 7
G0SUR Labeltd

BISP "HP-1B address

"rHaddr

GOTO Com_loop

Lahell:

On
O
On
0N
O
ON
Oh
ON
ON
Ol

KEY
KEY
KEY
REY
KEY
REY
KEY
KEY

EY

KEY

ENABLE
RETURN
Com_loop:

WAIT

5

LOCcAL 7

DISP

510P

ON INTR 7,15 GOSUEB Hpib_intr

@

1
3
4
5
B
7
8
4
I

LABEL " ,14 GOSUB Nothing
LABEL "Command®, 14 BO5UE Com_intr

LABEL "Address" .14 GOSUB Labeladdr
LABEL "Ser Foll",14 E0SUB Ser_poll
LABEL "Afer™ 14 GOSUE Labell

LABEL "Clear™ ,14 &05UB Device_clear
LABEL "Read” , 14 G05UB Read _intr
LABEL "HDemps" 14 GOBUB Labeldemo
LABEL "EXIT® .15 GDSUB Exit_intr
LABEL "EXIT" 1% GOSUB Exit_intr
NTR 752

IF NOT End_flg THEN Com_loop

MAKE SURE COMMAND FINISHED

"Enrd of Commands”

Appendix C—Deme 8
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558 Labeladdr: !

BE0 ON EEY @ LABEL *",i4 GUBURB Nothing

576 GN KEY ' LABEL "HPIE Adr",!4 GOSUB Hpib_addr
86 ON REY 2 LABEL "Disk Adr* .14 GOSUB Disk_addr
550 ON HEY 3 LABEL "TCT Flag®,14 GOSUB Set_ict
Lo ON KEY 4 LABEL "' ,14 GOSURB Nothing

E16 ON KEY & LABEL "' ,14 GOSBUB Nething

520 ON KEY & LABEL "",14 GOSUB Nething

B30 OR KEY 7 LABEL "' ,14 GOSUB Nothing

540 ON KEY & LABEL "EXIT",14 GOSUB Labelil

558 ON KEY 3 LABEL "EXIT",14 GDEUB Labelf

EBE RETURN

E7¢ Labeldemor

558 OM KEY @ LABEL "",14 GOSUB Wothing

b9¢ ON KEY 1 LABEL "Help® 14 GOSUE Help_list

7@ ON KEY 2 LABEL "Help Plot” 14 GOSUR Help_plot
71 ON KEY 3 LABEL "Ignore” 14 GOSUB Ignore_intr
T OM KEY 4 LABEL "Rpg Demo" ,14 GOSUB Rpo_demo
738 ON KEY o LABEL "Demo 17,14 GOSUB Damg

740 OW KEY B LAREL "Demo 27,14 BOSUB Demn?

o 0N KEY 7 LABEL "Control",14 GOSUB Canned

TER On KEY 8 LABEL “EXIT Demo" 15 GUOSUB End_demo
G ON KEY 9 LABEL "EXIT Demo” ,1% GUGSUB End_demo
T80 RETURN

THE End_demo: Demo_filg=False

800 GO6UB Label!

310 RETURN

B¢ Bet_tots Tot_flg=NOT Tot _flg

520 DISE "T07 flag = "3Tct_flg

B4G RETURN

850 Help_list: OUTRUT 8Io;"BEEF -BR:ERRE;ERR?"

866 ENTER 8lco:¥

378 Err_flag=False

28 Oemo_flg=Trus

899 lLoop_send: QUTPUT Blo; "BEEP -8E"

3¢9 IF {Err_flag=False) AND (Demo_flg=Truse}? THEN Loop send
316 RETURN

928 Help_plot: QUTPUT @Io; "BEEP -85:ERRE:SRGE:ERR?®
550 ENTER @losX

549 GQUTPUT 8Io;"ROT 17

05 Demo_flg=True

966 Err flag=False

970 Locp_plot: QUTPUT @loy"BEEP -8B"

956 IF Err_flag OR (Demo_fig=False) THEN RETURN
Ehals] Erd _plot=Falze

1000 OUTPUT B8lo; eTrPL"

1310 Wait_pleot:IF End_plot=False THEN Wait_plot
1928 OUTPUY 70@8+Paddr; "EC;AH"

1038 5070 Loop_plot

1043 RETURN

1858 Canned:B$="HP-IE control program"

1A5@  BOSUB Oul_hpib
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1076
1388
1838
1169
1118
V128
1158
1140
1158
160
117e
11584
119
1208
121@
1228
230
12489
1250
1268
1270
Peue
1259
1580

BS="Change Setup State”
BO5UB Out_hpib

QUTPUT BIo;"SRGE;BTATS

WAIT 2

OQUTPUT Blos "bMESyTREL FREG"
QUTPUT B8Igs "RNG®

WHIT 2

B$="bynthasize Data”

GOSUR Gult_hnib
Disk_flg=False

OUTPUT @lgy"CTRC

WATT B

BE="Display LOG MAD data”
GOSUR Qut_hpib

QUTPUT Eloy"CORDiMGLE"

WAIT &

Be="{isplay REAL data”
a0sUR Qut_hpib

QUTPUT 8l1o;"CORDsREAL"

WALT B

Bf="Display IMAGINARY data"
GOSUEB Dut_hpib

QUTFUT #1oi"CORD; IMAGY

WAIT 5

Eg="End of HP-IB tast"
GOSUER Out_bhpib

DUTPUT @10 "SYATCOME®

WAIT 1

LOCAL ®lc

RETURN
Out_hpib: QUTPUT @Ico;"COMD:DRSZ (00 .,0°
QUTPUT 8lo:"UBAC @skUPA 282 ,10680"
QUTRUT Bloj;"CHSZ 2

OQUTRUT 816 "WRIT ""iB&; "
QUTFUT 8los"CHSZ @;DBUR @7
WaIT 3

RETURN

Ser_poll: Poll_byte=5RP0LL{EI0)
LISF "Ser Poll = "sPoll_bvie
RETURN

Hoib_intr: Foll byte=5F0LL(&Io)

PRINT "SRG =" ,Foll_byte

POMASH QUT RGS, ERR, RDY

IF BiT(Poll _bvyie ,5) THEN Err_flag=True
Foll_byte=BINAND(Poll_byte, 143)

IF Ignore THEN End_intr

}

I PASS CONTROL

i

Appendix C—Demo 8

IF Tet _flg AND Foll_byter=14 AND Poll_byted=143 THEN

DISP "PASS CONTROL®
SEND 7;UNL UNT TALK Haddr CMD 2
6OTO End_intr
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16608
1619
1620
1630
164
1658
16569
167¢
==
1598
17802
[RYY
1728
1758
1740
1759
1768
177@
17860
1798
1806
1819
1828
1858
15408
1950
1860
1878
BT
g4
1508
i31e

920
1336
1948
1956
=151
£978
1580
=Rl
2080
2410
2028
2858
240
2858
2050
2078
Pzl
2040
2108
2118

END
!

PEND OF DISK ACTION

iF Poll_byte=% THEN

IF

Disk_flg=True

5070
END
!

P END OF PLOT ACTION

IF Poll byte=1@ THEN

End_intr
iF

Ernd_plot=True

G070
END

!

End_intr
I

P TALK PLOTTER

|

I¥ Poll_byte=ltalk+iplot THEN

SEND 7rUNL UNT LISTEM Harddr CMD

6GT0
END
I

I LISTEN PLOTTER

f

End_intr
IF

IF Poll_byte=IlistentIplot THEN
SEND 73UNL UNT LISTEN Paddr TALK Hadde DATA

G070
END
i

PLTISTEN DISK COMMAND

1

End_intr
IF

IF Poll_byte=Ilistent+idisk THEN
SEND 75UNL UNT LISTEN Daddr S5EC Commnd TALK Haddr DATA

Rep_
G070
END
|

PLIBTEN DISK EXECUTION

t

IF Poll_hyte=ilistentIdisk+i
GOSUB Parallel_poll

flg=False
End_intr
IF

THEN

TALK Paddr DATA

SEND 73UML UNT LISTEN Daddr SEC Xecute TALK Hadodr DATA

Rep__

GOTO
END
f

fLISTEN AMIGO COMMAND

IF Poll _byte=Ilisten+ldisk+2 THEN

flo=False
End_intr
IF

SEND 7:UNT UNL TALK Haddr LISTEN Daddr

WALIT

LB
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SEND T35ED A_commrnd

WALT @

SEND TiDATA

GOTO End_intr

END IF

i

i LISTEM aMIGO DATA

i

IF Poll byte=llistentldisk+d THEN
SERD Ty UNT UNL TALK Haddr LISTEN Daddr
WAIT .22t

SEND 7:5EC A_data

WALT .28t

SEND 730ATA

BOTO End_intr

END IF

i

I LISTEN AMIGO RERD COMMAND

i

IF Fpll hyte=llisten+tIdisk+4 THEN
SEND 7iUNT UNL TALK Haddr LISTEN Daddr
WAIT .28

SEND 7;8EC A _read

WAIT .89

SEND 7:DATA

G070 End_intr

EnD IF

i

POLISTEN AMIGO WRITE COMMAND

|

1F Polil_byte=Ilisten+Idisik+5 THEN
SEND 73UNT UNL TALK Haddr LISTEN Daddr
WAIT . aut

SEND 715EL A_uwrite

WAIT .88

SEND 7:DATA

GOTO End_intr

END IF

i
I LISTEN aMIGO FORMAT
|

IF Poll_byie=Ilisten+ldisk+h THEN
SEND 73UNT UNL TALK Haddr LISTEN Daddr
WeIT @61

SEND 7:5EC A_format

WAIT (821

SEND 7:DATA

BOTC End_intr

END IF

i

PTALK DISK EXECUTION

| .

IF Poll_byte=Italk+Idisk THEN

G-33
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C-34

2856
28B¢
2870
2880
2898
2989
2818
2328
2938
2948
24950
2980
24978
2980
2896
30ee
5018
Rl
Mot
anag
Ja5@
P60
3870
2eed
388

-
= o

-1

¥

i
&=

3]
[ e N

O B B Rad Ge) ) ) oty
I
=

w1}

E0SUR Parallel poll

SEND 7yUNL UNT LISTEN Haddr CMO 1 TALK Daddr SEC Xecute DATA

Rep_ flg=False
BOTO End_intr

END IR

|

I TALE DISK REPORT

|

IF Poll_ bytesItalk+Idisk+! THEN

IF NOT Rep_flg THEN GUSUB Paraliel_poll
SEND 7iUNL UNT LISTEN Haddr CMT t TALE Dadde
WAIT 091
SEND 738EC Report DATA

Rep_Tlog=Trus
GOTO End_intr

ENE IF

i

PTALK AMIGO STATUS / COMMAND

!

IF Pelli_byte=ltalk+Idighk+? THEN

SEND 73UNT UNL LISTEN Haddr OMD 1 TALK Dadgr
WalT .o

SEND 7:SEC A_commnd DATA
GOTO End_inte
END IF

i

ETALK AMIGD OATA

i

IF Poll_byte=ltalk+Idish+d THEN

SEND 73UNT UNL LISTEN Haddr CMD 1 TALE Daddr
WAIT 001

S5END 758EC A_dats DATA
GOTO End_intr

END IF

;

O TALK AMIGO DSJ

{

it Polli_byie=Itali+ldisk+d THEN

SEND 73UNT UNL LISTEN Haddr CMD 1 TALK Daddr
WALT .86t

SEND 71SEC A_dsji DATA
GO0TC End_inte

END IF

1

I TALK DISK IDENT

!

IF Poll_byte=ltalk+Iidisk+S THEN

SEND 73UNT UNL LISTEN Haddr CMD 1 UNT
WAET 061

SEND 735EC Daddr DATA

GGTO End_intr

END IF

]



2588
5588
I8
3614
IEZH
2B350
JE48
ZE5E
ZBEQ
3670
2686
2630

TaLK AMIGO PARALLEL POLL

]
]

IF Poll _byte=ltalk+ldisk+h
SEND 7 UNT UNL DATA

505U Parallel poll

G070 End_intr

ERND IF

i

POLEAR PLOTTER

IF FPoll byte=Isde THEN
CLEAR T88+Paddr

THEN

SEND 73UNT UNL LISTEN Hadde CMD

GOTO End_intr '
END IF

i

| UNADORESS BUS

i

IF Poll byte=Isde+t THEN

SEND T3UNT UNL LISTEN Haddr CMOD

GOTO End_intr

END IR

]

I REDIRECTED HEY HILT

|

IF Pall_ byte=Iskey THEN
QUTPUT @loy CoMT

ENTER @JlgijKeycode Heysirs

DISPE "KLY CODE = " Keyeode,"B3TR->"jKeysirg; <"
IF Keycoderd THEN OQUTRUT &loi"KEY

G070 End_intr

END IF

:

FOINSTRUMENT STATUS CHANGE
|

IF Poll_byte=11 THEN
JUTPUT @loy gyt

ENTER @losbtat_word

FRINT "I& = " ,Stat_word

IF BINANDYStal_word, 48957 THEN Entry_chanped=Trus
THEN

IF BINAND(Stat_word,B1823
QUTPUT B8lg: AT
ENTER &lofAs_word
PRINT "AS = " As_word
END IF
LOCAL @lo
ENDY IF
I
I UNKNOWN SR
i
End_inte: ENABLE INTR 7
RETURN

Appendix C—Demo 8

- C-35



Appendix C—Demo 8

i
Exit_intriknd_flg=Truse
RETURHN

I B B
o e
&

[ v o i U G

37es |

3rte !

3720 Parallel_poll: Pooll byte=RPOLLI7T)

3738 IF BiTi{Ppoll_bvie 7-Daddr =0 THEN Parallel_poll
3748 RETURN

F7EG

5

t
i

& oy o

3

3 Com_intrsDI&GP "Enter Command®
J818 ENTER Z2:AS
3

3

G g

828 IF AS<>"" THEN
GUTFUT @loi1h%
SE4D LOCAL @lo
BS®  END IF
JEED  DIGP
BT RETURN
588¢ Demo: I=8
3820 Demo_Tlg=True
28682 Plua=0
2810 Piy=258
3928 Pidir=!
ZE30 PRu=1730
38949 PIZy=2000
3959 Pldirs3
F96E  OUTPUT @lc;"COMD;DE5Z7 200,80 ,2¢
4370 Demploop: DUTPUT Blo;"DBAT "4l
980 QUTRUT Gios"PUsPA "sPix Ply
29860 OUTPLT elog "PDPR "iF2x P2y
4008 QUTPUT Blos"LT 8¢
4918 CUTPUT Blos"DBSW "5I,1-1
ABZ20  I=1-1
A02¢  CALL Nextpointi{PFix ,Ply Fldir)
4049  CALL NextpointiFZa ,Pdy , F2dir)
4@b@  IF Uemo_flg THEN Demoloop
4060 RETURN
4070 )
4388 DemoZ! Plx=0
4@9¢ Fly=258
41048 P2x=1750
4118 PRy =2 000
412 Bame_flog=True
4130 Ingr=5¢
414Q CUTRUT BIo;"COMD;DBSZ 306 ,050BAC GiPU"
415¢ QUTPUT Blo;"PA ";PIx ,Fily
4166 QUTPUT @Io;"PD;OBUP 8"
4178 Demoi_loop: IF End_flo THEN DemoZ_snd
418@ OUTPUT @lo: OBAA BsPA "3P2x ,Fly
4190 QUTPUT €Io:"DBUF 8¢
4289 Pay=F2y—Incr
4210 IF P2y<Fly THEN DemcZ_end

(SR 5
G
=
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229
4258
4740
4259
A7RE
4278
4280
47258
430@
4310
4526
4330
4340
4350
4768
4578
4389
43506
4404
4419
4420
44358
4449
4458
4468

B odm g

TR

3ol O OEF P G PO e £t QO -]
& S

S

&S ®

o O o U oA e

&

1
P

oA P B oA 4 4
T T O

P
N1
3 om0

emo? ena:

OUTFUT BIo;"DBAA 8P
OUTPUT 81o; "0DBUF ©°
Pio=Plx+iner

I8 Pluwx
QUTPUT @loy"0BAA ;PR
QUTFUT BIo:"0BUFP B¢
Fiy=Fiy+Incy

"iRZw Ply

F2x THEN Demo?d__snd

“iPw P2y

IF FlysP2y THEN Demold end

QUTPYUT 8loy"DEAR BiPA
OUTPUT BIc: "DBUF 2°
Plu=PFlu-Incr

TF Piwd
GOTO Demol_loop

RETURN
!

iPla Py

Pix THEN Demo?_end

IF Demo_flg THEN Demo?

Rog demo: QUTPUT @7o;"COMD;ISM 4336 RENE

Rpo_loop:

Demo _fig=Trus
Entry_changed=Trus

Entry_changed=False
OUTFUT @ley"RENU?TY
ENTER BloiEntry_valus

IF Entery_changed THEN

DISP “Entry = “jEntry_value

END IF

¥ Demno_flg THEN HRpg_loop
OUTPUT Bl "REND:ISM @;COME™

RETURN

Ignore_inir:Ignore=NOT Ignore

g1k

“Tognore =

GOTO End_intr
Device_clear:CLEAR 7T80+Haddr

o

Digp

5070 End_intr
Read_intriENTER T7@@+Haddr A%

O S
Llgnore

"Device clear sent”

FRIE Yy "Enter HP-IE addrass

P4 GOSUE Labelidsp
GOSUR Labelt
4 BOSUB Labelnm

DISP "String ~>"sA%y <"
RETURN
Mpib_addriDISP USING

ENTER ZiHadar

ASSIGN 8lc TO 798+Haddr

DIgP

RETURN

ENTER ZsDaddr

Disk

RETUHRN

i
fabelZ:s | .
OM KEY 2 LABEL ", 14 GOBUR Nothing
ON KEY 1t LABEL "Display”,

ON KEY 2 LAEBEL "Synth" 14

ON BEY 2 LABEL "Memory™ |l

0N KEY 4 LABEL "Setup” 14

GOSUE Labels

(n

»

Appendix C—Demo 8

Haddr ,")"

D Gisk ador:DISE USING "3{K: i "Enter Disk address (" Qaddr,"3"
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4758  ON KEY & LABEL "Data® ,14 GOSUEB Labeld
4760 UM KEY B LABEL "Coord™,14 GOSUB Labelcs
477%  ON KEY 7 LABEL "Vector",t4 GOSUB Labelv
4788 ON KEY & LABEL "EXIT" .14 GOSUB Lsbel!
475 ON KEY 9 LABEL "EXIT" .14 GOSUB Labsell
4806 1

481@ Nothing: RETURN

4820 i

4836 Labels: |

4348 ON KEY @ LABEL "' .14 GI5UB Nothing
4858 OM KEY 1 LABEL "LSAS™ 14 GDSUE Lsas

4880  ON KEY
4870  ON KEY
4888 ON KEY
4858 (ON HKEY
49¢0  ON KEY
4316 0N KEY
4320 0N KEY
493G ON KEY
44940 RETURN
4859 |

4963 Labeldsp: |
4558 ON KEY ¢
4588 ON KEY

2

LABEL "LEBN" 14 GOSUB Lsbn
LABEL "L&AN” 14 GOSUB Lsan
LABEL “EXIT™ ,t4 GOSUB Labei?
LABEL "7 .14 GOSUB Nething
LABEL "D5AE" 14 GOSUR Dsas
LABEL "DESBN" , 14 GOSUE Hshn
LABEL "O5AN" ;14 G0OSUB Dsan
LABEL "EXIT" ,14 BGSUB Labell

W 0 -3 07 O s

14 GOSUE Mothing
LaBEL "7, 14 HOSUB Nothing

-
=
e
[y
pa

4958 ON KEY LABEL "™, 14 GOSUE Nothing
H0e8  OM KEY LEBEL "7 14 GOSUR Neothing

5@18  ON KEY
L@re OM KEY
SREG 0N KEEY
G40 ON KEY
5850 ON KEY
5062 ON KEY
L8789 RETURN
C@eg

L@90 Labeld:

LABEL *" .14 GUSUB Nothing

LABEL "8scii” 14 GOBUB Disp_asc
LABEL "Bimary® .14 BOSUB Disp_bin
LABEL "fnsi” 14 GOSUB Disp_ans
LABEL “"EXITT 14 GOSUB Label?
LABEL "EXIT™® 605U Labal?

L0 0 -3 O7 L7 4 0 )

i
S128  ON KEY @ LABEL "" .14 GOSUB Nothing
5118 OM KEY 1 LABEL "LDAS" ,14 S0SUR Ldas
G128 ON REY 2 LABEL "LDBEN® 14 GOSUB Ldbn
B1Z0  ON KEY 3 LABEL "LDAN" T4 GOSUB Ldan
D140 ONW KEY 4 LABEL "EXIT" .14 GOSUE Lahell
5158 ON KEY § LABEL "' ,14 GUSUB Nething
5168  ON REY & LABEL "DDAS" 14 GOSUB Ddas
178 ON KEY 7 LABEL "DDEMY 14 GOSUR DRdbin
S1e@  ON KEY 8 LABEL "00aN" .14 GOSUSB Ddan
518@ ON KEY 9 LABEL "EXIT" GOSUB LabelZ
528B  ReETURN
1@ !

5220 Labelt:
SE32 ON KEY
L2490 ON KEY
G260 ON KEY
258 ON KEY
527 ON KEY
EPRE ON KEY

LABEL "' 14 GOSUE Nothing
LABEL "LTAS" .14 GOEBUB Ltas
LABEL "LTHNT ,14 GOSLE Libn
LABEL "LTAN" 14 BOSUEB Lian
LaBEL "EXIT" .14 GOSUR Labwell
LAREL "' 14 GOSUE Nothing

7 o D Pl e 6D
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5778
575@

ON

0N
ON
N

KEY
KEY
KEY
KEY

RETURN

lL.abelg:

0N
N
0N
ON
ON
ON
ON
OM
ON
ON

KEY
KEY
KEY
HEY
HEY
KEY
KEY
REY
KEY
KEY

RETURN

!

.

(i
On
DM
On
N
on
N
O
O
On

cahelvs

KEY
KEY
REY
KEY
KEY
KEY
KEY
KEY
KEY
KEY

RETURN

Labeim:

0N
O
0N
N
Op
On
ShY
On
On
OM

KEY
REY
“EY
KEY
KEY
KEY
KEY
KEY
KEY
KEY

RETURN

Display_
RET
Lgas:
RETU
Daas:

URN

RN

CALL

& LABEL
LABEL
LABEL
LABEL

fEu s s ]

LABEL
LABEL
LABEL
LABEL
LABEL
LABEL
LABEL
LABEL
LABEL
LABEL

O 4 (e b — S —

[ I R I

LABEL
LABEL
LABEL
LABEL
LABEL

LABEL
LABEL
LABEL
LABEL
LABEL

oL RS e S e

oy N

o -3
[Ee ]

(4]

£ e

LABEL
LABEL
LABEL
LABEL
LABEL
LABEL
LaBEL
LABEL
LABEL
LABEL

LRSI % 1 B L 5 A Nt

A u]

“DTAST T4 BUSUE Dias
OTBN" , 14 GDSUB Dibn
“DTAN™ 14 BOSUB Dtan
"EXIT GOSUB LabelZ

o t4 BOBUE Nothing
trotd GOSUB Nothing

"L T4 GOSUR Nothing

* 14 GOBUR Mothing
“" 14 BOSUE Nething
"LDCAST 14 BOSUB Doas
*DOBNY 14 GESUE Debn
THCAN" 14 GREUB Dean
TEXITT 14 GOSUB Label?

s F

TEXTITT 14 6a5uB Labelld

“s 14 GOSUE Nothing
“v 14 BDSUB Nothing

“* 14 BOSUB Nothing

"v 14 BOSUB Nothing

e 14 BOSUB Nothing
“DUAS" 14 GOSUB Dvas
"DUBN" 14 BOSUB Dvbn
“DUAN" 14 GOSUB Dvan
CEXITY 14 GOSUB Label?
YEXIT" .14 BOSUB LabelZ

"tot4 GOSUB Nothing

"OISHE Memory",i4 G0SUB Display_ mem
"lLoad Flifnsi" ,14 GOSUB Load_flt
“VDump FliAnsi" 14 H05UB Dump_ Lt
"Mem Addr",14 UOCUB Mam_addr

"Dump ﬁscll V4 GOSUE Dump_asc
"Tump Binary",14 GOSUB Dump_hin
“Dump ANEI" 14 GOSUR Dump_ans
"EXITY 14 GOSUE Label?

PEAITY 14 GOGUR Labell

memt CALL Disp _mem(@lo , Ibufi+))

RETURN -

stn:

RETURN

CALL Write_ binary(8Iio,"L5

Write_asciii{@lo,"LoAs” Data_len Buflix)}

CALL Read_ascii{®lo,"BSAS" Data_len ,Bufix})

BN Data_lan,Ibufi*)3

Appendix C—Demo 8
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582@
5839
5840
5858
5360
587¢
5880
5859
5500
5919
5920
L8938
5340
5495¢
5960
5879
5580
5590
235101
BUTG
EB20
B@GIQ
E@ad
BeL5E
EOLE
EB7E
BEH®
5@9@
B1E0
5118
E128
G138
Ei4y¢
E1EG
E1Ew
B17@
E128

5149&

BZGB
B21E
g2Zu
B25¢
EZ408
E2LY
BZ0GE
B2V
BEBO
5258
5o
Bi19
E3208
B3
o34e

Dsbn: CALL
RETURN
Lsarn: CALL
RETURN
Dsan: CALL
FETURN
i
Ldas: Ca&lL
RETURN
Ddas: CALL
RETURN
t.dbn: CALL
RETURN
Odbny CALL
RETURN
Ldarn: CALL
RETURN
Ddan: CALL
RETURN
}
Liams: CALL
RETURN
Dtas: CALL
RETURN
Libre CALL
RETURN
Dtbhn: CALL
HETURN
Ltan: CALL
RETURN
Dtan: OALL
RETURN
i
Deas: CALL
RETURN
Oebn: CALL
RETURN
Boan: CALL
RETURN
3
Ovas: CALL
RETURN
Ovbns CaALL
RETURN
Ovan: SaLL
RETURS
I
Dump_asc:
RETURN
Dump_bin:
RETURN
Load_ins
RETUHN

Read_binary(®8lo,"DSBN" Data_len,lbufi{=);
Write float(®Ic,"LSAN" Data_lern Bufi{*)}

Read_floati(@lo , "DSAN™ Data_len Bufl=})

Weite_ascii{BIo,"LDAS" Data_len , Buf(+)}
Read_ascii(®Ilo,"DDAS" ,Data_len Bufi*);
Write binary{®Ic,"LDBN" Data_len lbufi{=)?
Read _binary{@Ilo, "DOBN" Data_len,Ihuf{*i}
Write float{@Io,"LDAN" Data_len Buf{s})

Read_float{(@Ic, "DDAN" Data_len Bufi{*);

Write_asciil{@lo,"LTAS" Data_len , Buf(«);
Read_ascii{@leo,"BTALY lata_len ,Bufi#*))
Write binary(&lo , "LTBN" Data_lan Ibufi=))
Read bimary(8lo,"0TEN" ,Data_len, Ibufi*);

Write float(®lo , "LTAN" Data_len Bufix))

Read_fleat{@lo, "UTAN" ,Data_len, Bufi+))

Read_asciil{@lo,"DUAS" Uata _len Bufli+))
Read binary{8lo,"DCEBN" ,Data_len, Ihufix}}

Read_flost{@Ilo,"DCAN" Data_len , Bufl+);}

Read_ascii(®Io,"DUAS" Data_len Bufi{=):
Read binary(@lo , "0OVBN" Data_len, lbufi+*))}

Read floalt(@lo, "DUANT Data_len , Buf{+i}

Call. Read_ascii(@lo,"BMAS" Data_len,Bufix);
CALL Read_binary{@lo,"DMEN" Data_len,Ibuf(*})

CALL Write_bimary(8lo "LMBN" ,Data_len , Ibufi{x*)}



B350
BIE
B370
B2
B3390
B4
B4t
B47d
E45@
B449
B450
E468
5470
E420
R48a
R
£51Q
BEZ2¢
5530
ES4Q
5559
ERED
B578
5580
E558
ELO@
BE&1
BRZ®
EB3G
Bh4g
BES0
ERE®
EE7E
EEDE
5690
B7ag
671
E728
BE750
E748
E750
E760G
E770
E788
E79&
EaGE
EE1E
£
LEs%
B4
BE59
B

i )
Ce7d

Bump_ans: CALL Read_float{@io,"OMAN" Data_

FETURN

Gump_fit: CALL Read_ float(@Io,"0FAN" Data

RETURN

Appendix C—Dema 8

lan,Bufis))

Ler Bufisi)

Load_fit: CALL Write float{®@lo,"LFAN" Data_len , Bufi+);

RETURN

Mem_addr: DISF "Enter High word, Low word,

ENTER Zilnigh,llow,Isize

OUTPUT @loi; "MEMA "sihighs","1llowy" {MEMS
LOCAL @1

RETURN

i
Disp_asc: |
Disp_ans: DISPE "Enter Start, Count”
ENTER ZsIzstart  Icount

FOR I=Istart TO Istart+lcount~t

PRINT Is™ iBuf{l

NEXT I

RETURH

|
Disp_bin: DIGF "Enter Start, Count®
ENTER Zslstart, lcount

FOR I=Istart TO Istart+lcount-i

PRINT I;" = "pibufil}

REXT 1

RETURN

|

END
{

#

t
SUB Nextpoint(X,Y ,Dir)
Incr=1048
ON Dir BOSUER Oright Dup,Dleft , Ddown
SUBEXIT
Dright :A=X+incr
Y=250
IF X+lners1758 THEN DirsZ2
RETURN
Dup: Y=Y+Incr
A=1753
IF ¥+iner 2008 THEN Dir=3
RETURN
Diefi: d=X-~Incr
Y=2@808
IF ¥-Inordi@ THEN Dir=4
RETURN
Ddown:Y=Y-Inor
X=0@
IF Y-Incr<2B@ THEN Dir=i
HETURN
SUBEND
i

Mem size”

slsize
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BE588 SUB Read_ascii{@lo Com®,INTEGER Data_len REAL Buf(#))
EE89  OPTION BASE 1

ESP0  AGSION BloFORMAT ON

ES1¢ DISF "Start Kead Ascii’

6920 OCUTPUT BIo:Com%

EE38 ENTER 8Ico USING "2A,K"3A% .Float_len

6949 Data_len=INT(Float_len+.5}

58958 REDIM Buf(Data_len)

6960 IF AB<>"#1" THEN

5970 DISP “NOT CORRECT BLOCK MODE™

5952 CLEAR @10

£3950 ELSE

700 FOR I=1 TO Data_len

TG ENTER Glo:Buf(l}

TR26 NEXT 1

TBIE DISP "End Read, Data lengih = "i0ata_len

704%  END IF
TEL@  LOCAL @Io
TEE@  SUREND
Tava i

Tesg |

7839 SUB UWrite ascii{Blo,Com% INTEGER Data_lesn REAL Bufi{=))
TIGE  OFTION BASE 1

7@ ASSIEN 8losFORMAT ON

7128 DISP "Start Write Asci:, Data_len = ";Data_len

7128 OUTPUT @lo:iCom$

148 OUTPUT @los"#1"3;Data_len

716G FOR I=1 TO Data_lsn—i

71E@ GUTPUT BIo;Buf{l)

TITB ONEXT I

7188 OUTPUT @lo;Buf{l END

Tig®  DISP "End Write"

7289 LOCAL Blo

T218  SUBEND

T ]

G

4B SUB Fead hirary(8lo Uom®, INTEGER Data_len ,INTEGER Buf{*))
258 OFTION BASE

7250 ASHIGN 8lo;FORMAT ON

TE27%  DISP "Read Binary"

7288 OUTPUT 81o4Com®

7290 ENTER Blo USBING "% ,Z2A . W"3A% Data_len

TERE  IF ARTIUEAT THEN

s

T30 DISF "NOT CORRECT BLOOW MODE®
TE2 CLEAR 810

TIEG  ELSE

7548 REDIM BufiData_len DIV 29

7550 ASSIGN ®IosFORMAT OFF

TIEG ENTER @LoiBufi{=)

TETR ASEIEN @loyFORMAT O

TERD DISFE "End read, Dalta_len = "ihata_len

42



738¢
7400
7410
7420
745G
T44G
7450
T4EE
7470
7482
7438
Thed
7519
TRZ0
Thad
7540
7h5e
ThEd
TEVE
ThEY
7558
Te60
76149
THEE
76548
7040
7656
TEE0
TE7E
TEEd
TEEY
77w
ENAR:
TVEY
L
774E
=t
764
T
el
7759
THo0
TE1E
7BED
TEEY
T4
7850
786G
787
T8E0
Tead
7300
819
THE@
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EWND IF
LOCAL Blc
SUBEND
!
i
SUE Write binary(@®lc,Com$ INTEGER Data_len,INTEGER Bufi=i)
OPTION BASE 1
A5516N €1c;FORMAT ON
DISF °Start Write Binary, Data_len = ";Data_len
OUTFUT @loslonm®
REGIM Buf{lata_len DIV 29
QUTEUT @lo USING "¥,2A W"s"#A"s0ata_len
ASSIGN EIloiFORMAT OFF
OUTPFUT @loiBufis)
ASSIBN BIoFORMAT ON
DISFE "End Write®
LocAL 8lo
SUBERD P
i
i
U8 Read _float{Blo,Com$ ,INTESER Date_len REAL Buflis3)
OPTION BARE 1
ASSIGN £1ciFORMAT ON
DIsP "Start Read float”
QUTFUT @lc;Comd
ENTER 8Io USING “%,2A W iA% ., Data_len
IF (A%< %A/ )Y DR (Data_len MOD 84323 THEN
DIsF “NOT CORRECT BLOUK MODE®
CLEAR &lc
ELSE
ASSIGN BIoi;FORMAT OFF
REDIM Buf{lats_len DIV &3
ERNTER BIosBuf(#)
DISP “End Read, Data_len = "ilata_len
ASSIGN BIgiFORMAT ON
EMD IF
LOCAL @lo
SUBEND
!
!

iEfi E

UB Write float(@lo ,Com® ,INTEGER Data_len REAL Buf{x);
OFTION BASE @
(5EEGN Blo; FORMAT ON
DISF "Start Write Float, Data _len = " ,Data_len
UUT?UT Blos;Comd
QUTPUT #Ic USING "#,2A8 W7 "#A" 0ate_len
AS5IEN @Io3FORMAT OFF
REDIM Buf{Data_len DIV &)
Qq* PUT @InsBufi=)
P 516N BIosFORMAT ON
PotEnd Write®
AL 8lo

f_;«

g _mem:  SUE Disp _mem{@lo IMTEGER Buf(*l)
TIOHM BﬁSE i

C-43



Appendix C—Demo 8

79880 DISF “Memory Address”

79490 ENTER KBU:iR%

8008 Mem_addr=DVALIRD , 18]

BATG Hi_mem=Mem_addr /65538

BBZ20 Lo _mem=fem_addr POO Bhb36

8038 DISP "Byte Lengtn”

8G4¢ ENTER KED;Byte_len

8852 IF BIT(Byte_len,B) THEN Byte_len=Byte len+]
ap6e  QUTPUT @loi "MEMA" tHi_mem L o_mem

Be78  QUTPUT Blo:;"MEMS";Byte len DIV 2

8088 CALL Read_binary{@lo,"OMBN" Byte len Buf(*})
8090 CALL Disp_buf(Buf(s) Mem_addr Byvie len)
5108  SUBEND

gi1g i

gize

81368 Diep_buf: SUB Disp buf{INTEGER Buf{*) REAL Msm_addr INTEGER Byte len)
814% OPTION BASE 1

8158 DIM ARl1G61

2150  INTEBER Word_len

8178 Word len=Hyte_len DIV Z

8180 New_addr=Mem_addr

818¢ Byis_cnt=0

BEOY 1=t

3218 WHILE Il<=Word_len

228 IF Byte ont=G THEN

8230 PRINT DVALE(New_addr 1B63s" "y
BEZ248 New addr=New_addr+1i

8250 Ag=""

BIED FrD I

e Byte val=Buf{I) DIV 256

g256 IF Byte_val«<® THEN Byie val=Byle val+25b6
5298 Eg=IVaL${Byte_val 16

8560 FRIMT BSIL3 41" "5

8318 IF {CHR&{Byte_val)<" ") QR (CHR${Byita_val)x""") THEN
8328 AE=A%E" "

BIED -LSE

B34¢ AR=ABLCHRS (Bvie_val)

8350 END IF

2350 Byte_val=Buf{l; MOD 2586

8374 BE=IVALB{Byvie val ,16)

8309 PRIMT BSIZ 43" "y

8298 iF (CHR®(Byte_vall<® ") OR (OHRF(Bytie wval i»""" 3y THEN
5400 AB=AEE T

g4i@ ELEE

8422 AB=A%RLHRS(Bvie val)

545G END IF

8449 T=I+1

5450 Byte cni=Bvie aont+l

BAEG I+ Byie_onte=1E THEN

5470 PRINT "i"gagy i

5459 Hyte_cnt=0

G488 END IR

BE08 END WHILE

851@  IF Byls_ontr® THEN PRINT

BL2@  GUBEND

LG I

gh40

C-44
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Abort 1/0, 1-4
Abgolute plotting {display), 5-7
Accessing disc files
Data traces, 3-21
Throughput/capture fileg, 3-21 through 3-25
Activity status register
see also Status byte, instrument status register
Introduction, 1-3
Description, 6-11
Masking, 6-12
ADDB (Add Blocks), 4-13
ADDC (Add Real Constant to Block), 4-13
Adding blocks and constants, 4-13
ADDX (Add Complex Constant to Block), 4-13
Alpha menu via HP-IB, 2-2
ANIN (Analog Input), 4-6
Appending to display buffers, 5-5
Auto carrier values, reading, 6-24
Auto sequences via HP-IB, 2-3
Averaging operations, 4-22
BASIC 3.0
Programming examples, IPG (Appendix A)
In display programming, 5-12
Binary programming {display), 5-10
Blocks (for signal processing), 4-8, 4-7
BLSZ {Block Size), 4-3
Brightness (display programming), 5-8
BRIT {Brightness), 5-8
Bus management commands, 1-4 through 1-8
Calibration tables, disc files, 3-26
Capabilities (HP-IB)
Introduction to, 1-2
Interface, 1-2
Controller, 1.2
Interrupts, 1-3
8tatus checks, 1-3
CFPT (Complex FFT), 4-25
Character size (display programming), 5-7
CHRO (Character Rotate), 5-8
CHSZ {Character Size), 57
CLBF (Clear Buffer), 5-4
Clear lockout & set focal, 1.4
Clearing display buffers, 5-4
Clearing & activating display buffers, 5-4
CNJIB (Conjugate Block), 4-1¢
Command set overview, 1-7
Commands
Quick reference, Appendix B
Bus management, 1-4 through 1-6
Front panel, Chapter 2
Data transfer, Chapter 3
Signal processing, Chapter 4
Display control, Chapter &
Command/Communication, Chapter 6
Communication commands
Introduction, 1-8
Described in Chapter 8

NOTE: For quick information on the command for any key or softkey, plesse refer to the Quick Reference Guide in Appendix B

Communicating with the front panel, 6-21
Conjugating blocks,4-19
Connecting an HP-IB system, A-3
Controller capabilities, 1-2
Controlling display updating, 6-23
Controlling HP logo for plotting, 6-24
CPEK (Cross Spectrum Peak Hold), 4-23
Creating display buffers, 5-4
C8PS (Cross Spectrum Summation), 4-21
CTAD {Controller Address), 6-18
CXAV {Cross Spectrum Exponential Averaging), 4-23
Data blocks {signal processing), 4-8, 4-7
Data formats, 3-2
ASCII, 3-2
ANSI 64-bit floating point, 3-3
HP 3562A internal binary, 3-3
Data record arrangement, disc files, 3-22
Data sealing, disc files, 3-25
Data trace header, 3-5
Data transfer commands
Introduction, 1-¥
Described in Chapter 3
DBAA (Display Buffer Append & Activate}, 5-5
DBAC (Display Buffer Activate and Clear), 5-4
DBAN (Dump Block in Ansi), 4-9
DBAS (Dump Block in ASCII), 4-9
DBBN {Dump Block in internal Binary), 4-9
DBDN (Display Buffer Down), 55
DBSW (Display Buffer Switch)}, 5-5
DBSZ (Display Buffer Size}, 5-4
DBUP (Dieplay Buffer Up), 5-5
DCAN {Dump Coordinate transform in ANsi), 3-18
DCAS {(Dump Coordinate transform in AScii), 3-18

DCBN (Dump Coordinate transform in internal BiNary), 3-19

DDAN {Dump Data in ANsi}, 3-8

DDAS {Dump Data in AScii}, 3-8

DDBN (Dump Data in internal BiNary), 3-9

Delete frequency editing via HP-IB, 2-12

Detecting key presses, 621

Device clear, 1-4

DIFB (Differentiate Block), 4-19

Differentiating blocks, 4219

Disc files, accessing, 3-21

Display buffer pointer, 5-13

Display buffers, §-3

Display control commands
Introduction, 1-8
Description of the display, 5-1
Methods of programming the display, 5-2
Overview of display programming, 5-3
Handling display buffers, 5.3 through 5-5
Programming with HP-GL, 5-6 through 5.9
Direct binary programming, 5-10, 5-11
Programming with BASIC, 5-12

Display updating, controlling, 6-23

DIVB (Divide Block by Block), 4-16

DIVC (Divide Block by Real Constant) 4-17



PROGRAMMING INDEX

DIVI (Divide Imaginary Part of Block}, 4-18
Dividing blocks and constants, 4-16 through £-19
DIVR {Divide Real Part of Block}, 4-18
DIVX {Divide Block by Complex Constant], 4-17
Drawing into display buffers, 5-9
DSAN (Dump State in ANsi}, 3-13
DSAS {Dump State in AScii}, 3-13
DSBN (Dump State in internal BiNary), 3-14
DSP {Write Display message}, 6-23
DSP? {Read Display message)}, 6-23
DSPD (Display Update Disable), 6-23
DSPE (Display Update Enable), 6-23
DTAN (Dump Table in ANsi), 3-20
DTAS (Dump Table in AScii), 3-20
DTBN (Dump Table in internal BiNary), 3-20
Dumping coordinate transform block

Explanation, 3-15

ASCI example, 3-18

ANSI example, 3-18

Internal binary example, 3-19
Dumping data traces

Explanation, 3-5

ASCIE example, 3-8

ANSI example, 3-8

Internal binary, 3-8
Dumping display buffers, 5-12

Examples, 5-14
Dumping signal processing blocks, 4-8

ASCII format, 4-9

ANSI format, 4-9

Internal binary format, 4-9
Dumping synthesis & curve fit tables, 3-20
Dumping the instrument state

Explanation, 3-9

ASCII example, 8-13

ANSE example, 3-13

Internal binary format, 3-14
DVAN (Dump Vector Display in ANSI), 5-14
DVAS (Dump Vector Display in ASCII), 5-14
DVBN (Dump Vector Display in Internal Binary}, 5-14
DVIC {Divide Block into Real Constant), 4-19
DVIW (Divide Block by jw), 4-17
Emulating front panel commands, 2-1
Enumerated variables

see E-type variables
Error codes, 6-18, 6-19

Example programs, Appendix A {IPG)
Setting up a measurement, A-6
Interactive swept sine, A7
User service requests, A-9
Reading marker values, A-11
Custom graphics, A-12
Plotting with =z controlier on the bus, A-15
Sharing » dise drive with a controiler, A-18
Dumping/loading data traces, A-17
Dumping/loading instrument states, A-19
Power-on gervice requests, A-20
External conérol without the controller, A-21
User-defined windows, A-23
Exponential averaging, 4-22
E-type variables
Data traces, 8-7
Instrument state, 3-12
Coordinate transform block, 3-17
Synthesis table, 3-21
Throughput/capbure, 3-28
FCT1 (Complex Inverse FFT), 4-25
FFTs
Real, 4-24
Complex, 4-25
Real Inverge, 4-25
Complex, 4-25
Float Block (FLTB)), 4-4
Front panel commands
Introduction, 1-7
Listed by key in Chapter 2
General block operations, 4-3
GRAPH, 5-10
GRBL (Graph Real Blocks), 4-27
GRIM (Graph Imaginary Part of Block}, 4-27
GRRE (Graph Real Part of Block), 4-27
Handling display buffers, 5-3
Headers
Data traces, 3-5, 3-8
Coordinate transform block, 3-16
Throughput/capture files, 3-26, 3-27
Hints on programming, 1-8
Histograms, 4-24
HP logo, plotting, 6-24
HPT {(HP-IB Trigger enable}, 6-17
HP-GL programming {display}, 5-6 through 5-9
HP-IB commands
see also Quick Reference Guide {Appendix B)
General references, 1-1, A-2
Capabilities of the HP 35624, 1-2, 1-3
Bus management commands, 1-4 through 1-6
Command set, 1-7
HP-IB programming
Introduction, A-2
Examples, A-8 through A-24
References, A-2
HP-IB trigger enable, 6-17
HST (Histogram), 4-24

NOTE: For quick information on the command for any key or softkey, please refer to the Quick Reference Guide in Appendix B
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Identify query, 6-16
ID? {Identify}, 6-16
INGB (Integrate Block), 4-20
Instrument state, loading/dumping, 3-9
Instrument status register
see also Status byte, activity status register
Introduction, 1-3
Deszcription, 6-8
Masking, 6-9
Integer data format, 3-4
{ntegrating blocks, 4-20
Interface capabilities, 1-2
Interrupts
Introduction, 1-3
Complete instructions, 6-2 through 6-19
Inverse F¥Ts, 4-25
IPG {Introductory Programming Guide), Appenndix A
Key codes, 6-21, 6-22
Labeling user SRQs, 6-13
LBAN {Load Block in ANSI), 4-11
LBAS {Load Block in ASCII), 4-10
LBBN (Load Block in internal Binary}, 4-11
LDAN {Load Data in ANsi), 3-8
LDAS {Load Data in AScii}, 3-8
LDBN (Load Data in internal BiNary), 3-8
Line types {display programming), 5-9
Loading data traces
Explanation, 3-5
ASCII example, 3-8
ANSI example, 3-8
Internal binary format, 3-9
Loading signal processing blocks, 4-10
ASCIH format, 4-10
ANSI format, 4-11
Internal binary format, 4-11
Loading the instrument state
Explanation, 3-9
ASCI! example, 5-13
ANST example, 3-13
Internal binary example, 3-14
Loading user display buffers, 5-10, 5-11
Local lockout, 1-B
Local, 1-4
Long integer data format, 3-4
Long real data format, 3-4
LSAN {Load State in ANsi}, 313
L.8AS {Load State in AScii}, 3-13
LSBN (Load State in internal BiNary), 3-14
LT (Line Type}, 5-9
LTAN {Load Table in ANsi}, 3-20
I,TAS {Load Table in AScii}, 3-20
LTBN {Load Table in internal BiNary), 3-20
LUAN (Load User Display in ANSI}, 5-11
LUAS (Load User Display in ASCII}, 5-10
LUBN (Load User Display in Internal Binary}, &-11
Markers, reading, 6-20

Masking
Status byte, 6-7
Instrument status register, 6-9
Activity stakus register, 6-12
Math operations (signal processing), 4-12
Measurement done status, 6-15
Measurement operations, 4-24
Memeory map {partial), 4-2
Messages {on display)
Writing, 5-8, 6-23
Reading, 6-23
Interpreting, see Operating Manual, Appendix B
Missed sample status,6-15
Move Block (MOVB), 4.5
Move Complex Constant (MOVX]), 4-5
Move Real Constant {(MGOVC), 4-5
Moving the display pen, 5-6
MPJW (Multiply Block by jw), 4-16
MPMG {Multiply Block by Magnitude Squared), 4-16
MPSC {(Muliiply Block by Self Conjugate), 4-16
MPYB {Multiply Blocks}, 4-15
MPYC (Multiply Block by Real Constant), 4-15
MPYX (Multiply Block by Complex Constant), 4-15
Multiplying blocks and constants, 4-15, 4-16
Negating blocks, 4-19
NEGB {Negate Block), 4-19
Qutput siring programming via HP-IB, 2-7
Overflow status, 6-16
PA (Plot Absolute), 5-7
Parallel poll configure, 1-5
Parallel poll, 1-5
Passing control, 1-5, 6-18
PAUSE CONT via HP-IB, 212
PBLK (Primitive Block Pointer), 4-8
PCBL {Plot Complex Block), 4-26
PCLR (Partial Block Clear), 4-6
PD (Pen Down), 5-8
Peak hold, 4-23
PKHD (Peak Hold), 4-23
PLOT {display programming command)}, 5-10
Plotting & graphing data blocks, 4-28, 4-27
Power-on SRQ, 6-13
PPEK {Power Spectrum Peak Hold), 4-23
PR (Plot Relative}, 5-7
PRBL {Plot Real Block), 4-26
Previewing via HP-IB, 2-4
Primitive blocks, 4-3, 4-7
Programming hints, 1-8
Programming the display, 5-1
PSPS (Power Spectrum Summation), 4-20
PTCT (Point Count), 4-4
PU (Pen Up)}, 5-8
Putting buffers on the display, 5-5
PXAV {Power Specirum Exponential Averaging}, 4-22
Queries
see also individual queries in Chapter 6
To variable parameters, 2-2

NOTE: For quick information on the command for any key or softkey, please refer to the Quick Reference Guide in Appendix B
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Quick Reference Guide, Appendix B : Skipped track, dise files, 3-25
Quick references SMSD {Send Measurement Done Status), 6-15
Arranged by menug, Chapter 2 SMSP (Send Missed Sample Status), 6-15
Arranged alphabetically, Appendix B Source fault status, 6-15
RDMK (Read Marker), 6-20 SOV1, 80V2 {Send Overflow Status), 6-16
RDY? (Ready status query), 6-15 SRQs
Reading auto carrier values, 6-24 see Service requests
Reading display messages, 6-23 SSWP (Send Sweep Point}, 6-14
Reading display messages, 6-23 STATE TRACE via HP-IB, 2-16
Reading knob values, 6-22 State, loading/dumping, 3-9 through 3-14
Reading marker values, 6-20 Status byte
Reading special markers, 6-20 see also Instrument status register,
Reading sweep points, 8-14 activity status register
Ready status query, 6-15 Introduction, 1-3
Real data format, 3-4 Deacription, 6-4 through 6-6
Reference Locked Status, 6-15 Masking, 6-7
Relative plotting {display), 5-7 Status checks, 1-3, 6-3
Remote, 1-5 Status query {STA?), 6-10
RENE (Remote Entry Enable), 6-22 STA? (Status guery), 6-10
REND (Remote Entry Disable), 6-22 String data format, 3-4
RENS {Remote Enable Speed), 6-22 SUBB (Subtract Blocks), 4-14
RENV {Remote Entry Value}, 6-22 SUBC (Subtract Real Constant from Block), 4-14
Revision query, 6-16 Subtracting blocks and constants, 4-14
REV? (Revision query}, 6-18 SUBX {Subtract Complex Block from Complex Constant), 4-14
RFFT {Real FFT), 4-24 Summing Blocks, 4-20, 4-21
RFT1 {Real Inverse FFT), 4-25 Sweep points, reading, 6-14
RLOK (Reference Locked status, 6-15 Switching display buffers, 5-5
RMKE {Remote Marker Enable), 6-22 Synéax, general, B-2
RMKD {Remote Marker Disable), 6-22 Synthesis editing via HP-IB, 2-17
RMKE (Remote MarkerEnable), 6-22 TEXT, 5-10
RMKYV (Remote Marker Value), 6-22 Throughput & capture files, accessing, 3-21
Rotating characters (display programming), 5-8 Time-out control, 618
RSMG {Read Special Marker Group), 6-20 TMOD (Time-out Disable}, 6-18
RSMO (Read Special Marker Once), 6-20 TMOE (Time Out Enable), 6-18
SACR (Send Auto Carrier), 6-24 Traces, dumping/loading, 3-5
Serial number query, 6-16 Fransfer speeds, relative, 3-2
Serial poll, 1-6 Transferring signal processing blocks, 4-7
Service requests Transferring data, 3-1
Introduction, 6-2 Trigger, 1-6
Programming for, 6-2 Unfloat Block {UFLB}, 4-4
User SRQs, 6-13 Unite selection via HP-I8, 2-18
Power-on SRQ, 6-13 User display programing, 5-1
SER? (Serial number guery), 8-16 User SRQs, 6-13
SET CONDITION, 5-10 VBLK (Vector Display Buffer Pointer), 5-13
Setup state transfer, 6-17 Vector display, description, 5-1
SET, SETY (Setup State transfer), 6-17 WRIT {Write message), 5-8
SFLT (Source Fault Status), 6-15 ‘ Writing into display buffers, 5-7
Signal processing commands Writing messages to display
Introduction, 1-7 Using buffers, 5.8
Steps in using, 4-1 through 4-2 Using DSP commnd, 6-23
General block operations, 4-3 through 4-8 X Marker, reading, 6-20
Transferring blocks, 4-7 through 4-11 XAVG (Exponential Averaging}, 4-232

Math operations, 4-12 through 4-21

Averaging operations, 4-22 through 4-23

Signal processing commands {cont)
Measurement operations, 4-24 through 4-25
Plotting and graphing results, 4-26 through 4-27

NOTE: For quick information on the command for any key or softkey, please refer to the Quick Reference Guide in Appendix B
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Tel: {416) 499-9333

CH

Quebsc

Hewleti-Packard (Canada} Lid,
17500 South Service Road
Trans-Canada Highway
KIRKLAND, Quebec HBJ 2M5
Tek {514) 697-4232
ACH,CM,CS E MP P*
Hewlett-Packard (Canada) Lid.
-Les Galeries du Vallon

2323 Du Versont Nord

STE. FOY, Quebec GIN 402
E:‘I: (418) 687-4570

CHILE

Jorge Calcagni y Cia. Lida.
Av. flalia 634 Sanfiago
Casilla 16475

SANTIAGO 9

Tel: 222-0222

Telex: Public Booth 440001
ACMEM

Olympia (Chite) Lida,

Av, Rodrign de Araya 1045
Casila 256-V

SANTIAGO 21

Tel: (02} 22 55 044

Telex: 240-565 OLYMP CL
Cable: Olympiachite Sanliagochile
CHCS.P

CHINA, Poopie’s Republic of
China Hewlett-Packard Rep. Office
P.C. Box 418

1A Lane 2, Luchang St

Beiwei Rd., Xuanwu District

BELIING

Tel: 33-1947, 33-7426

Telex: 22601 CTSHP CN

Cable: 1920

ACHCMCSEP

COLOMBIA
Instrumentacitn

H. A. Langebaek & Kier 5.A.
Carrera 44 No. 524-26
Apartado Asreo 6287
BOGOTA 1, D.E.

Tel: 212- 1466

Telex: 44400 INST 0O
Cable: AARIS Bogota
CHEM

Casa Humboldt Lida.
Carrera 14, No. 98-60
Apartado Aereo 51283
BOGOTA 1, D.E.

Tel: 256- 1686

Telex: 45403 COAL CO.
A

COSTA RICA

Cientifica Cosiarricense S.A.
Avenida 2, Calle 5

San Pedrp de Monies de Oca
Apartado 10158

$AN JOSE

Tel: 24-38-20, 24-08-19
Telex: 2367 GALGUR CR
CMEM

CYPRUS

Telerexa Lid.

P.0. Box 4809

140 Stassinos Avetive
MICOSIA

Tel: 62698

Telex: 2884 LEVIDO CY
EMF

DENMARK
Hewlett-Packard A/S
Datavei 52

DK-3460 BIRKEROD
Tel: (02} 81-66-40
Telex: 37409 hpas dk
A.CH,CMCS.E MS P
Hewlett-Packard A/S
Rolighedsvej 32
DK-8240 RISSKQY, Aarhus
Tel: (06) 17-60-00
Telex: 37408 hpas dk
CHE

DOMINICAN REPUBLIC
Microprog S.A.

Juan Tomés Mejia v Coles No. 60
Arroyo Hondo

SANTO DOMINGO

Tel 565-6268

Telex: 4510 ARENTA DR (RCA) P

ECUADCR

CYEDE Cig. Lids.
Avenida Elpy Alfaro 1749
Casilla 8423 CCI

auire

Tel: 450-975, 243-052
Telex: 2548 CYEDE £ED
CMEP

Hospitalar S.A.

FRobles 625

Casila 3580

auro

Tel: 545-250, 545-122
Telex: 2485 HOSPTL ED
Cable: HOSPITALAR-Quito
M

EGYPT

International Engineering Associales
24 Hussein Hegazi Street
Kasr-el-Aini

CAIRD

Tel: 23829, 21641
Telex: IEA UN 83830
CHCS.EM

FGYPOR

P.0.Box 2558

42 £l Zahraa Streef
CAIROC, Egypt

Tel: 65 00 21

Tefex: 93 337

P

EL SALVADOR
IPESA de Ei Salvador 8.A.
28 Avenida Norle 1216
SAN SALVADOR

Tel: 26-6858, 26-6868
Telex: 20539 IPESASAL

A CHEMCSEF

FINLAND
Hewlelt-Packard Oy
Revontulentie 7
PL24

SF-02101 ESPOO 10
Tek: (90) 45502 11
Telex: 121563 hewpa sf
CHLOM.CS P
Hewieit-Packard Oy
{Olarinkioma 7

PL 24

02101 ESPOO 10
Tek: (90) 4521022
AEMS
Hewlel-Packard Oy
Aatoksenkatv 10-C
SF-40720-T2 JYVASKYLA
Tel: (941) 216318
CH

Hewlett-Packard Oy
Kainvuntie 1-C
SF-80140-14 QUL
Ted: (981) 338785
CH

FRANCE
Hewlett-Packard France
2.t Mercure B

Rue Berthelot

F-13763 Les Miles Cadex
ABRLEH-PROVENCE

Tel: 16 (42) 58-41-02
Telex: 410770F
ACHEMS P
Hewlett-Packard France
64, nue Marchand Saifant
F-61000 ALEKCON

Tel: 16 (33) 20 04 42
Hewlett-Packard France
Boite Postale 503
F-25026 BESANCON

28 rue de la Republique
F-25000 BESARCON
Tek: 16 {81) 83-16-22
CH.M

Hewle#t-Packard France
13, Place Napoleon Il
F-29000 BREST

Tel: 16 {98) D3-38-35
Hewlett-Packard France
Chemin des Mouilies
Boite Postale 162
F-89130 ECULLY Cedex (Lyon}
Tel: 16 (78) 833-81-25
Telex: 310617F
ACH,CS EMP
Hewlett-Packard France
Tour Lorraine

Boulevard de France
F-91035 EYRY Cedex
Tel: 18 6 077-96-60
Eelex: 692315F

Hewleti-Packard France
Pare d’Activite du Bois Briard
Ave. du Lac

F-91040 EVRY Cedex

Tek 16 6 077-08383

Telex: 692315F

£

Hewleti-Packard France-
5, avenue Raymond Chanas
F-38320 EYBENS (Grenoble)
Tel: 16 (76) 25-81-41
Ee!ex: 980124 HP GRENOB EYBE
H
Hewlett-Packard France
Centre d'Affaire Paris-Nord
Batiment Ampére 5 élage
Rue de la Commune de Paris
Boite Postale 300
F-83153 LE BLANC MESHIL
Tel 16 (1) 865-44-52
Telex: 211032F
CH.CSEMS
Hewlett-Packard France
Parc d'Activiiés Cadera
Quartier Jean Mermoz
Avenue du Président JF Kennedy
F-33700 MERIGKAC (Bordeaux)
Tel: 16 {56} 34-00-84
Telex: 550 105F
CH,E MS
Hewtelt-Packard France
Immueble “Les 3 B"
MNouveau Chemin de la Garde
ZAL de Bois Briand
F-44085 KANTES Cedex
éei: 16 {40) 50-32-22
Ho e



FRANCE (Cont'd)
Hewlett-Packard France

125, rue du Faubourg Bannier
F-45000 ORLEANS

Tel: 16 (38) 68 01 63

Hewlett-Packard France
Zone Industrielle de Courtaboeut
Avenue des Tropiques
F-81047 Les Ulis Cedex ORSAY
Tel: (6) 907-78-25

Telex; 600048F

A,CHCM.CS EMPP
Hewlett-Packard France
Paris Porte-Mailtot

15, Avenue de L’Amiral Bruix
F-75782 PARIS CEDEX 16
Tel: 16 (1) 502-12-20
Telex; 613663F

CHMS,P

Hewiett-Packard France
124, Boulevard Tourasse
F-64000 PAU

Teh 16 (59) 80 38 02
Hewletl-Packard France

2 Alite de la Bowrgonnette
F-35100 RENNES

Tel: 16 (99) 51-42-44
Telex: 740912F
CHEME MS P
Hewlet}-Packard France

98 Avenue de Bretagne
F-76100 ROUEN

Tsh 16 (35} 63-57-66

CH™ " ,CS

Hewteti-Packard France

4 Rue Thomas Mann

Boite Postale 56

F-67033 STRASBOURG Cedex
Tel: 16 (88) 28-56-46
Teiex: 890141F

CHE MS,P*

Hewlett-Packard France

Le Péripole

20, Chemin du Pigeonmier de la
Cépidre

F-31083 TOULOUSE Cedex
Tel 16 (61) 40-11-12
Telex; 531639F
ACHCSEP
Hewlett-Packard France

9, rue Baudin

F-26000 VALENCE

Tel: 16 (75) 42 76 16
Hewleti-Packarg France
Caroior

ZAC de Bois Briend
F-57640 VIGY (Metz)

Tel: 16 (8) 771 20 22

CH

Hewlett-Packard France
Immeubie Péricentre
F-59658 VILLEREUVE D'ASCQ Cedex
Tel: 16 (20) 81-41-25
Telex: 160124F

CH,E MS.P*

GERMAN FEDERAL
REPUBLIC
Hewlet-Packard GmbH
Geschiitssielie
Kelthsirasse 2-4

D-1000 BERLIN 30

Tel: {030) 24-90-86
Telex: 018 3405 hpbin ¢
ACHEMP

Hewleti-Packard GmbH
Geschiftsstelle
Herrenberger Strasse 130
D-T030 BOBLINGEM

Tek: (7031) 4.0

Telex:
A,CH,CM,CS,EMP P
Hewlet-Packard GmbH
Geschiffisstelle
Emanuel-Leutze-Stragse 1
D-4000 DUSSELDORF

Tel: (0211} 59711

Telex: G85/86 533 hpdd d
A,CH,CS,E.MS P
Hewlet-Packard GmbH
Geschiiftsstelle
Schieefstr. 28a

D-4600 DORTMUND-Apierbeck
Tel: (0231) 45001
Hewletl-Packard GmbH
Vertriebszentrale Frankfurt
Berner Strasse 117
Postfach 560 140
0-6000 FRANKFURT 56
Tel: (0611) 50-04-1
Telex: G4 13249 hpffm d
A,CH,CM,CS,EMPP
Hewlett-Packard GmbH
Geschifisstelle
Aussensielle Bad Homburg
Louisenstragse 115
D-6380 BAD HOMBURG
Tel: (06172) 108-0
Hewlelt-Packard GmbH
Geschiiftssielie
Kapstadtring 5

D-2000 HAMBURG 60

Tel: (040) 63804-1

Telex: 021 83 032 hphh d
ACHCSE MSP
Hewitett-Packard GmbH
Geschftsstelle

Heidering 37-39

D-3000 HANNOVER 61
Tek (0511) 5706-0
Tekex: 092 3259
ACHCMEMS P
Hewlel!-Packard GmbH
Geschiftsstelle

Rosslauer Weg 2-4
D-BB00 MANNMER

Tek: {06821) 70050

Telex: 0462105

ACE

Hewlett-Packard GmbH
Geschéfisstelle
Messerschmitistrasse 7
D-7910 MEU BLK

Teh: 0731-70241

Telex: 0712816 HP ULM-D
ACE*

Hewlet!-Packaid GmbH
Geschifissielie
Ehhericherstr, 13

D-8500 NURNBERG 10
Tel: (0911) 5205-0
Telex: 0623 860
CHCMEMS P
Hewlett-Packard GmbH
Geschifisstelle
£schenstrasse 5

D-8028 TAUFKIRCHEN
Tel; (089) 61171

Telex: 0524985
ACHOM.E MS P

SALES & SUPPORT OFFICES

Arranged aiphabetically by country

GREAY BRITAIN
See United Kingdom

GREECE

Kostas Karaynnis S.A.

8 Omirou Street

ATHENS 133

Tel: 32 30 303, 32 37 371
Telex: 215862 RKAR GR
ACHLEMES EMP

PLAISIC S5.A.

G. Gerardos

24 Stoumnara Street
ATHENS

Yel: 36-11-160

Telex: 22187 1

P

GUATEMALA

IPESA

Avenida Reforma 3-48, Zona 9
GUATEMALA CITY

Tel: 316627, 314786

Telex: 4182 TELTRO GU
ACHOMUSEMFP

HONG KONG
Hewieti-Packard Hong Kong, Lid.
G.P.0. Box 795

Sth Fioor, Sun Hung Kai Centre
30 Harbour Road

HONG KOHG

Tetl: 5-83232 11

Teiex: 66678 HEWPA HX
Cable: HEWPACK HONG KONG
E.CHCSP

CET Ltd.

1402 Tung Wah Mansion
199-203 Hennessy Rd.
Wanchia, WONG KONG

Tel: 5-729376

Telex: 85148 CET HX

oM

Schmidt & Co. (Hong Kong) Lid.
Wing On Centre, 28ih Floor
Connaught Road, C.

HONG KONG

Tel: 5-455644

Telax: 74768 SCHMX HX

AM

ICELAND

Eiding Trading Company inc.
Hafnamvoli- Tryggvagoiu
P.0. Box 895

IS-REYKJAVIK

Lel: 1-58-20, 1-63-03

INDIA

Computer products are sold through
Biue Star Ltd. All computer repairs anc
maintenance service is done through
Computer Maintenance Corp.

Biue Star Lid.

Sabri Complex I Floor
24 Residency Rd.
BANGALORE 560 025
Tel: 55660

Telex: 0845-430
Cable: BLUESTAR
ACH' CMCS" E

Blue Star Lid.

Band Box House
Prabhadevi

BOMBAY 400 025

Tel: 422.3101

Telex: 011-3751

Cable: BLUESTAR

AM

Biue Star L1d.

Sahas

414/2 Vir Savarkar Marg
Prabhadevi

BOMBAY 400 025

Tel: 422-6155

Telex: 011-4093

Cable: FROSTBLUE
ACH* CM S EM

Blue Star Ltd.

Kalyan, 19 Vishwas Colony
Alkapuri, BORODA, 390 005
Tel: 65235

Cable: BLUE STAR

A

Blue Star Lid.

7 Hare Street
CALCUTTA 700 001
Tel: 12-01-31

Telex: 21-7655
Cable: BLUESTAR

AM

Bive Star Lid,

133 Kodambakkam High Road
MADRAS 800 034

Tel: 82057

Telex: 041-379
Lable: BLUESTAR

AM

Blue Star L1d.
Bhandari House, 7itv8th Floors
91 Nehru Flace

NEW DELHI 110 624
Tel: 682547

Telex: 031-2463
Cable: BLUESTAR
ACH" CM.CS* EM

Blue Star Lid.

15/16:C Wellesley Rd.
PUNE 411 017

Tel: 22775

Cable: BLUE STAR

A

Blue Star Lid.
2-2-47/1108 Bofarum Rd.
SECUNDERABAD 500 003
Tel: 72057

Teiex: 0155-459
Cable: BLUEFROST
AL

Biue Star Lid

T.C. 7/603 Poornirma
Maruthankuzhi
TRIVANDRUS 695 013
Tel: 65759

Telex: (884-258
Cable: BLUESTAR

E

Computer Maintenance Corporation
Lid

115, Sargjini Devi Road
SECUNDERABAD 500 003

Tef: 310-184, 345-774

Telex: 031-2960

CHe



SALES & SUPPORT OFFICES

@B Arranged aiphabetically by country

INDONESIA

BERCA indonesia P.T.
P.0.Box 496/t

A Abaul HMuis 62
JAKARTA

Tel: 21-373008

Telex: 46748 BERSAL 1A
Cable: BERSAL JAKARTA
p

BERCA indonesia P.T,
P.0.Box 2497/Jkt

Antara Bldg., 17th Floor
M Medan Merdeka Selatan 17
JAKARTA-PUSAT

Tel: 21-344-181

Telex: BERSAL A

ACSEM

BERCA indionesia P.T.

FP.C. Box 174/8BY.

J. Kutei No. 11
SURABAYA

Tel 68172

Telex: 31146 BFRSAL SB
Cable: BERSAL-SURABAYA
A EMP

tRAG

Hewlett-Packard Trading S.A.
Service Qperation

Al Mansoor City 98/3/7
BAGHDAD

Tel: 551-48-73

Telex: 212-455 HEPAIRAQ K
CHOS

IRELAND
Hewleit-Packard Ireland Lid.
82/83 Lower Leeson Street
DUBLIN 2

Tel: 0001 608800

Telex: 30439
A,CH,CM,CS.E.M,P

Cardiac Services Lid.
Kilmore Road

Artane

DUBLIN 5

Tel: (01} 351820

Telex: 30439

M

ISRAEL

Eldan Flecironic Insirument Lid,
P.0.Box 1270

JERUSALEM 91000

16, Ohaliav 81.

JERUSALEW 94467

Tel: 533 221, 553 242

Telox: 25231 AB/PAKRD IL

A

Electronics Engineering Division
Motorola fsraef Lid.

18 Kremenelski Street

P.0. Box 25016

TEL-AVIV 67509

Tel: 3 88 388

Telex: 33569 Mot I

Cable: BASTEL Tel-Aviv
CHCMCS EMP

ITALY

Hewlell-Packard ltafiana S.p.A
Traversa 99C

Via Gilio Petroni, 18

-70124 BAR

Tel: (080) 41-07-44

M

Hewiett-Packard ftafiana S.p.A,
Via Martin Luther King, 38/
[-40132 BOLOGNA

Tel; {051) 402394

Telex: 511630

CHEMS

Hewiett-Packard Haliana S.p.A.
Via Principe Nicoia 43G/C
185126 CATANIA

Tel: (085) 37-10-87

Telex: 970291

CP

Hewlett-Packard Haliana S.p.A.
Via G. Di Vitlorio 9

[-20063 CERNUSCO SUL MAVIGLIO
{Milano)

Tel: (02) 823691

Telex: 334632
ACHCM,CSEMPP
Hewleit-Packard Haliana S.p.A.
Via G, Colombo 49

1-20090 TREZZAKO SUI, HAVIGLIO
{Milano)

Tel: (02) 4459041

Telex; 322116

CM

Hewletl-Packard lialiana S.p.A.
Via Nunva San Rocco a
Capodimonte, 62/A

-80131 NAPOLI

Tel: (081) 7413544

Telex: 710638

ACHE

Hewlett-Packard ltaliana S.p.A.
Viate G. Medugno 33

16156 GENOVA PEGLI

Tel: (010) 68-37-07

Telex: 215238

EC

Hewleti-Packard ltafiana S.p.A,
Via Pelizzo 15

[-35128 PADOVA

Tel {D49) 664888

Telex: 430315

ACHEMS

Hewlett-Packard tafiana S.p.A.
Viale C. Pavese 340

1-00144 ROMA EUR

Tek {06) 54831

Telex: 610514
ACHCMCS.EMS,P*
Hewletl-Packard Htaliana S.p.A.
Via di Caselfina 57/C

1-500 18 SCANDICCI-FIRENZE
Tel: {055) 753863

Hewleti-Packard Hallana S.p.A.
Corso Svizzera, 185

1-10144 TORING

Tel: (0113 74 4044

Telex: 221079

CHE

JAPAN
Yokogawa-Hewletl-Packard Lid.
152-1, Onna .
ATSYG, Kanagawa, 243

Tel: (C462) 28-0451

CMC" E
Yokogawa-Hetwell-Packard Lid,
Meiji-Seimei Bldg. 6F

3-1 Hon Chiba-Cho

CHiBA, 280

Tel: 472 25 7701

E,CH.CS

Yokogawa-Hewleti-Packard Lid.
Yasuda-Seime} Hiroshima Bldg,
8-11, Hon-gori, Naka-ku
HIROSHIMA, 730

Tek: 82-241-0611

Yokogawa-Hewlett-Packard Lid,
Towa Building

2-3, Kaigan-doti, 2 Chome Chuo-ku
KO8BE, 650

Tel: (GT8) 382-47%1

CE

Yokogawa-Hewlett-Packard Lid.
Kumagaya Asahi 82 Bldg

3-4 Tsukuba

KUMAGAYA, Saitama 360

Tel: {0485) 24-6563

CHCME
Yokogawa-Hewlelt-Packard Lid.
Asahi Shinbun Daiichi Seimei Bldg.
4-7, Hanabata-cho
KUMAMOTO,860

Tel: (0963) 54-7311

CH.E
Yokogawa-Hewlelt-Packard Ltd.
Shin-Kyoto Center Bidg.

614, Higashi-Shiokoji-cho
Karasuma-Mishiiru

Shickoji-dori, Shimogyo-ku
KYOTQ, 800

Tel: 075-343-0921

CH.E
Yokogawa-Hewlett-Packard Lid.
Mile Mitsui Bldg

4-73, Sanno-maty, 1 Chome
HITO, ibaraki 310

Tel: (0292} 25-7470

CH.OM.E
Yokogawa-Hewlett-Packard Ltd.
Sumitomo Seimei 14-9 Bidg.
Meieki-Minami, 2 Chome
Nakamura-ku

HAGOYA, 450

Tek: {052) 57 1-5171
€H,CM,C5.E MS
Yokogawa-Hewlett-Packard Lid.
Chuo Bldg.,

4-20 Nishinakaiima, 5 Chome
Yodogawa-ku

OSAKA, 532

Tei: (08) 304-8021

Telex: YHPOSA 523-3624
ACH.CM,CSEMP P
Yokogawa-Hewleti-Packard Lid.
27-15, Yabe, 1 Chome
SAGAMIMARA Kanagawa, 229
Tel: 0427 59-1311

Yokogawa-Hewlett-Packard Lid.
Datichi Seimei Bidg,

7-1, Nishi Shinjuku, 2 Chome
Shinjuku-ku, TOKYQ 160

Tel: 03-348-4611

CHE
Yokogawa-Hewiett-Packard Lid.
29-21 Takaido-Higashi, 3 Chome
Suginami-ku TOKYD 168

Tel: (03} 331-611

Telex: 232-2024 YHPTOK
A,CH,CM,CS.E MP P*
Yokogawa-Hewlelt-Packard Lid.
Daiichi Asano Buiiding

2-8, Odori, 5 Chome
UTSUNOMIYA, Tochigi 320

Tel: {0286) 25-7155

CHOSE

Yokogawa-Hewielt-Packard Ltd.
Yasuda Seimei Nishiguchi Bldg,
30-4 Tsuruya-cho, 3 Chome
YOKOHAMA 221

Tel: ((G45) 312-1252

CHCME

JCRDAN

Mouasher Cousins Company
P.O. Box 1387

AMMAN

Tel: 24907, 39907

Telex: 21456 SABCO JO
CHEMFP

KENYA

ADCOM Lid., Inc., Kenya
P.0.Box 30070

NAIROSB!

Tel: 331955

Telox: 22639

EM

KOREA

Samsung Electronics HP Division
i2 Fl. Kinam Bldg.

San 75-31, Yeoksam-Dong
Kangnam-Ku

Yeongdong P.0. Box 72

SEQUL

Tel: 555-7555, 555-5447
Telex: K27364 SAMSAN
ACHCM S EMP

KUWAIT

Al-Khaldiya Trading & Contracting
P.0. Box 830 Safat
KUwarr

Tel: 42-4310, 41-1726
Telex: 22481 Areag ki
CHEM

Fhoto & Cine Equipment
P.0. Box 270 Safat
KUWAIT

Tel: 42-2846, 42-3801
Telex: 22247 Mafin ki

P

LEBANORN
G.M. Dolmadjian
Achrafieh

P.O. Box 165.167
BEIRUT

Tel: 290293
MP -

Computer information Systems
P.O. Box 11-8274
BEIRUT

Tel: 89 4073
Telox: 22259

c

LUXEMBOURG
Hewleti-Packard Belgium S.A/NY.
Blvd de la Woluwe, 100
Woluwedal

B-1200 BRUSSELS

Tel: (02} 762-32-00

Telex: 23-494 paloben bru
ACH,CMCS EMP P

MALAYSIA

Hewlelt-Packarc Sates (Malaysia)
Sdn. Bhd.

15t Floor, Bangunan British
American

Jalan Semantan, Damansara Heights
KUALA LUMPUR 23-03

Tet: 943022

Tetex: MA31011

ACHEMP



MAYLAYSIA (Cont'd)
Prolel Engineering

P.0.Box 1917

Lot 8624, Section 64

28/4 Pending Road
Kuching, SARAWAK

Tei: 36299

Telex: MA 70904 PROMAL
Cable: PROTELENG

AEM

MALTA

Philip Toledo Lid.
Notabile Rd,

HRIEHEL

Tel: 447 47, 455 66
Telex: Media MWW 649
EFP

MEXICO

Hewiett-Packard Mexicana, S.A.
de C.V.

Av. Periferico Sur No. 6501
Tepepan, Xochimiico

16020 MEXICO D5,

Tel; 6-76-48-00

Telex: 17-74-507 HEWPACK MEX
ACH.CS,EMSP
Hewlelt-Packard kéexicana, S.A.
de C.V.

Ave. Colonia del Valle 409

Col. del Valle

Municipio de Garza Garcila
MONTERBEY, Nuevo Leon

Tel: 78 42 41

Telex: 038 410

{H

ECISA

José Vasconcelos No. 218

Col. Condesa Deleg. Cuauhiémog
HEXICO DF. 06140

Tel: 553-1206

Telex: 17-72755 ECE ME

M

MOROCCO
Dolbeau

81 rue Karatchi
CASABLANCA

Tel: 504 1-82, 3068-38
Telox: 23051, 22822
E

Getep

2 rue o Agadir

Boite Postale 156
CASABLANCA

Tel: 272093, 272095
Telex: 23 738

p

NETHERLANDS
Hewlelt-Packard Nederdand 8.V,
Van Heuven Goedhartlaan 121
NL 1181KK AMSTELVEEN

P.0. Box 867

NL118C AR AMSTELYEEN

Tet: (020) 47-20-21

Telex: 13 216 HEPA NL
A,CH,CM,CS.E MP P
Hewiett-Packard Nederland B.Y.
Bongerd 2

NL 2006VK CAPELLE A/D 1JSSEL
P.0. Box 41

NL 2900AA CAPELLE A/D SSEL
Tel: (10) 51-64-44

Telex; 21261 HEPAC NL
ACHCSE

Hewleti-Packard Nederiand B.Y.
Pasioor Petersstraat 134-136
NL 5612 1V EINDHOVEN

P.0. Box 2342

NL 5600 CH EMDEOVEN -

Tel: (040} 326011

Telex: 51484 hepae nl

ACH** EM

NEW ZEALAND
Hewleft-Packard (N.Z.) Lid.

5 Owens Road

P.0. Box 26-188

Epsom, RUCKLAND

Tel: 687-159

Cabie: HEWPACK Auckland
CH,OME,P*

Hewleti-Packard (N.Z.) Lid.
4-12 Cruickshank Street
Kilbirnie, WELLINGTON 3

P.0. Box 5443

Courtenay Place, WELLINGTON 3
Tel 877-199

Cable: HEWPACK Wellington
CH,CMEP

Northrop instruments & Sysilems Lid.
369 Khyber Pass Road

P.0. Box 8802

AUCKLARD

fel: 794-037

Telex: 80605

AM

Morthrop instruments & Systems Lid.
1710 Mandeville 5t

P.0. Box 8388

CHRISTCHURCH

Tel: 486-928

Telex: 4203

AM

Northrop Instruments & Sysiems Lid,
Sturdee House

85-87 Ghuznee Streel

P.O. Box 2406

WELLINGTOR

Tel: 850-091

Telex: N2 3380

A M

NORTHERM IRELAND
Ses United Kingdom

NORWAY
Hawletl-Packard Norge A/S
Folke Bernadoties vei 50
P.0. Box 3558

N-5033 FYLLINGSDALEN (Bergen)
Tel Q047/5/16 55 49
Teiex: 16621 hpnas n
CH,CS,EMS
Hewlett-Packard Norge A/S
Osterndalen 16-18

P.O. Box 34

N-1345 GSTERAS

Tel: 0047/2/17 11 80
Telex; 16621 hpnas n
ACHCMCSEMP

OMAN

Khimjil Ramdias

P.O. Box 19

WBUSCAT

Tel: 722225, 745601

Felex: 3289 BROKER MB MUSCAT
P

Suhail & Saud Batiwan
P.0.Box 168

MUSCAT

Tef: 734 261-3

Telex: 3274 BAHWAN M8

SALES & SUPPORT OFFICES

Arranged alphabetically by country

PAKISTAN

Mushko & Company Lid.
1-B, Streef 43

Sector F-8/7

ISLAMABAD

Tel: 510771

Cable: FEMUS Rawalpindi
AEM

Mushiko & Cornpany Lid
Oosman Chambers
Abduliah Haroon Road
KARACKI 0302

Tel: 524131, 524132
Telex: 2894 MUSKO PK
Cable: COOPERATOR Karachi
AEMP

PANAMA

Flecirénico Balboa, 5.A.
Calle Samuel Lewis, Ed. Alfa
Aparfado 4929

PANARIA 5

Tel: 63-6613, 63-6748
Telex: 3483 ELECTRON PG
ACMEMP

PERU

Cia Flectro Médica S.4.

Los Flamencos 145, San lsidro
Cagilla 1030

LA 1

Tel: 41-4325, 41-3703

Telex: Pub. Booth 25306
CMEMFP

PHILIPPINES

The Onling Advanced Systems
Corporation

fiico House, Amorsoly Cor. Herrera
Sireet

Legaspi Vilage, Makati

P.O. Box 1510

Metro MANILA

Tel: 85-35.81, 85-34-21, 85-32-21
Telex: 3274 OMLINE

ACHCSEM

Electronic Specialists and Proponenis
inc.

690-8 Epifario de los Santos Avenue
Lubao, QUEZON CITY

P.C. Box 2649 Manila

fel: 98-96-81, 98-96-82, 98-96-83
Telex: 40018, 42000 ITT GLOBE

MACKAY BOOTH
4

PORTUGAL
Mundinter
Infercambio Mundial de Comércip
SARL

P.O. Box 2761

Av. Anforio Augusto de Aguiar 138
P-LISBON

Tel (18) 53-21-31, 53-21-37
Telex: 16681 munter p

M

Soguimica
Av. dz Liberdade, 220-2

1298 LISBOA Codex

Tel: 56 21 81/2/3

Telex: 13316 SABASA

p

Telectra-Empresa Técnica de
Equipmerttos Eléciricos S.ARL.
Rua Rodrigo da Fongecs 103
P.(. Box 2531

P-LISEON 1

Tel: {19) 68-60-72

Telex: 12598

CHLSEP

O

PUERTO RICO
Hewleft-Packard Puerto Rico
Ave. Mufioz Rivera #101
Esq. Calle Ochoa

HATG REY, Puerio Rico 00918
Tel: (808) 754-7800

Hewlelt-Packard Puerto Rice
Calle 272 Edificio 203

{rb, Country Club

RI0 PIEDRAS, Puerto Rico

P.0. Box 4407

CAROLINA, Puerto Rico 00628
Tel: {808} 762-7255

ALH,CS

QATAR
Computearbia

P.0. Box 2750
DOHA

Tel- 883555

Telex: 4806 CHPARB
P

Eastern Technical Servicas
P.0.Box 4747

DOHA

Tel 329 993

Telex: 4156 FASTEC DH
Nasser Trading & Contracting
P.0.Box 1563

DOHA

Tel: 22170, 23539

Telex: 4439 MASSER DW
M

SAUDI ARABIA
Modern Electronic Esiablishment
Mewlell-Packard Division
P.0. Box 22015

Thuobah

AL-HHOBAR

Tel- 895-1760, 895-1764
Telex: 671 106 HPMEEK 84
Cable: ELECTA Al -KHOBAR
CHOSEM

Modern Electronic Establishment
Hewlett-Packard Division
P.O. Box 1228

Redec Plaza, 6th Floor
JEDDAH

Tel: 644 38 48

Telex: 4027 12 FARNAS 5.
Cable: ELECTA JEDDAH
CH.CS £ M

Modern Electronic Eslablishment
Hewleft-Packard Division
P.0.Box 22015

RIYADH

Tel: 491-97 15, 481-63 87
Telox: 202049 MFERYD 54
CHCSEM

Abdul Ghani EI Ajou

P.G. Box 78

RIVADH

Tel: 40 41717

Telex: 200 832 EL AJOU

p

SCOTLAND
See United Kingdom

SINGAPORE

Hewleit-Packard Singapore (Sales)
Pie. Lid.

#08-00 Inchcape House

450-2 Alexandra Road

P.0. Box 58 Alexandra Rd, Post Office
SINGAPDRE, 9115

Tet 631788

Telex: HPSGSC RS 34209

Cabie: HEWPACK, Singapore
ACHCSEMS P



SALES & SUPPORT OFFICES

=~a Arranged alphabetically by country
2

SINGAPORE (Cont'd)
Dynamar International L fd.
Unit 05-11 Block 6

Kolam Ayer Industrial Estale
SINGAPORE 1334

Tel: 747-6188

Telex: RS 26283

oM

SOUTH AFRICA

Hewdetl-Packard So Africa (Ply.) Ltd.

P.0. Box 120

Howard Place CAPE PROVINCE 7450
Pine Park Center, Forest Drive,
Pinelands

CAPE PROVINCE 7405

Tel: 53-7954

Telex: 57-20006

ACH.CME MS.P

Hewletl-Packard So Africa (Piy.) Lid.

P.0. Box 37098

82 Qverport Drive

DURBAK 4067

Teh 28-4178, 28-4179, 28-4110
Telex: 6-22054

CH,CM

Hewiett-Packard So Africa (Pty.) Lid.

6 Linton Arcade

51t Cape Road
Linton Grange

PORT ELIZABETH 6000
Tel: 041-302148

CH

Hewleli-Packard So Africa (Pty.) Ld.

P.0.Box 33345

Glenstantia 0010 TRANSVAAL
v&% Floor Eas:

Constantia Park Ridge Shopping
Centre

Constantia Park

PRETORIA

Tel: 882043

Telex: 32163

CHE

Hewlett-Packard So Africa (Pty.) Ltd.

Private Bag Wendywood
SANDTOM 2144

Tel: 802-5111, 802-5125
Telex: 4-20877

Cable: HEWPACK Johannesburg
A,CH,CM,CS.E M5 F

SPAIN

Hewlett-Packard Espafiola S.A.
Calle Entenza, 321
£-BARCELOMA 29

Tek 322.24.51, 321.73.54
Telex: 52603 hpbee
ACHCSEMSP
Hewleti-Packard Espaficta S.A.
Calle San Vicente S/No
Edificio Atbia Il

E-BILBAD 1

Tel: 423.83.06

A,CH.E MS

Hewlet{-Packard Espafiola 5.A.
Cria, de fa Corufia, Km. 16, 400
Las Rozas

E-MADRID

Tet: {1) 637.00.11

CH.CS M

Hewlelt-Packard Espaficla S.A.
Avda. S. Francisco Javier, S/no
Planta 10. Edificio Sevilia 2,
E-SEVILLA B

Tel: 64.44.54

Telex: 72933

A,CSMSP

Hewleft-Packard Espafiola $.4,
Calle Ramon Gordilio, 1 (Entio.2)
E-VALENCIA 10

Tel: 361-1354

CHP

SWEDEN

Hewlett-Packard Sverige AB
Sunnanvagen 14K

8.22226 LUND

Tel: (0A6) 13-68-72

Telex: (854) 17886 (via Spinga
office)

CH

Hewiel-Packard Sverige AB
Ostra Tullgatan 3

5-21128 MALMO

Tek (040) 70270

Tetex: (854) 17886 (via Spinga
office)

Hewlett-Packard Sverige AB
Vasira Vintergatan 9

8-70344 CREBRO

Tel: (19) 10-48-80

Telex: (854) 17886 (via Spinga
office)

CH

Hewlelt-Packard Sverige AB
Skatholisgatan 9, Kisla

Box 19

5-16393 SPANGA

Tel: (08) 750-2000

Telex: {854) 17886

Telefax: (0B} 7527781
ACH.CM,CSEMS P
Hewleti-Packard Sverige AB
Frotafisgatan 30

8-42132 VASTRA-FROLUNDA
Tel: {931) 48-08-50

Telex: {854) 17886 {via Spanga
office)

CHEP

SWITZERLAND
Hewietl-Packard (Schweiz) AG
Clarastrasse 12

CH-4058 BASEL

Tek (61) 33-59-20

A

Hewlett-Packard (Schweiz) AG
7, ree du Bois-du-Lan

Case Postale 365

CH-1217 HEYRIN 2

Tel: (004 1) 22-83-11-11
Telex:27333 HPAG CH
{H,CM,CS

Hewlett-Packard (Schweiz) AG
Allmend 2

CH-8967 WIDEN

Tel (004157 3121 !
Telex: 53933 hpag ch

Cabie: HPAG CH
A,CH,CM,CS,EMS,P

SYRIA

Generai Elecironic inc.

Nuri Basha Ahnaf Ebrr Kays Streel
P.C. Box 5781

DABASCUS

Tel: 33-24-87

Telex: 411 215

Cable: ELECTROBOR DAMASCUS
E

Middle East Electronics
FP.0.Box 2308

Abu Rumnaneh
DAMASCUS

Tel 334 5 92

Telex: 4171 304

M

TAIWAN

Hewletl-Packard Far East Lid.
Kaohsiung Office

2/F 68-2, Chung Cheng 3rd Road
KAGHSIUNG

Tel: (07) 241-2318

CHOSE

Hewlett-Packard Far Easi Lid.
Taiwan Branch

8th Floor

337 Fu Hsing North Road
TAIPE!

Tel: (02} 712-0404

Telex: 24439 HEWPACK
Cable:HEWPACK Taipei
ACHCMESEMP

Ing Li Trading Co.

3rd Floor, 7 Jen-4i Road, Sec. 2
TAIPET 100

Tel: (02) 3948191

Cable: INGLIM TAIPEI

A

THAILAND

Unimesa

30 Paipong Ave., Surfwong
BANGKOK 5

Tel: 235-5727

Telex: 84439 Simonco TH
Cable: UNIMESA Bangkok
ACHCS.EM

Bangkok Business Equipment L.
5/5-6 Dejo Road

BANGKOK

Tel: 234-8670, 234-8571
Telex: 87669-BEQUIPT TH

Cable: BUSIQUIPT Bangkok
P

TRINIDAD & TOBAGO
Cafibbean Telecoms Lid.,
50/A Jemingham Avenue

P.0. Box 732

PORT-OF-SPAIN

Tel: 62-44213, 62-44214
Telex: 235,272 HUGCO WG
CMEMP

TUNISIA

Tunisie Elecironique

31 Avenue de la Liberte
TUMIS

Tel: 280- 144

EF

Corema

1 ter. Av. de Carthag
TUKIS :
Tel: 253-821

Telex: 12318 CABAM TH
o !
TURKEY

Teknim Company Lid.
Iran Caddesi No. 7
Kavakiidere, ANKARA
Tel: 275800

Telox: 42155 TKNM TR
3

EMA

Medina Eidem Sokak No.41/6
Yuksel Caddesi

ARKARA

Tel: 175 627

Telex: 42 591

M

UNITED ARAB EMIRATES
Emitac Lid.

P.O. Box 2717

ABU DHABI

Tel: 82 04 19-20

Cable: EMITAC ABUDHAB!

Emitac Lid.

P.0. Box 1641
SHARJAH

Tel: 581 181

Telex: 68138 Emitac Sh
CHCS.EMF

UNITED KINGDOM

GREAT BRITAIN
Hewlett-Packard L.td.
Trafalgar House
Navigation Road
ALTRINCHAM

Cheshire WA14 INU

Tel: 061 928 8422

Telex: 668068

ACHCS EMMS.P
Hewlett-Packaed i,
Elstree House, Elsiree Way
BOREHAMWOOD, Herts WDS 156G
Tei: 01 207 5000

Teiex: 8952716
E,.CH,CSP
Hewleit-Packard Ltd.
Qakfield House, Oakfield Grove
Clifton BRISTOL, Avon BS8 28N
Tel: 0272 7368086

Telex: 444302

CH,CSEP
Hewletl-Packard Ltd.
Bridewet House

Bridewet Place

LONDOK ECAV 68S

Tel: 01 583 6565

Telex: 208163

CHCSP

Hewlet-Packard Ltd.
Fourier House

257-263 High Streat
LONDON COLNEY

Herts, AL2 1HA, St. Albans
Tel: G727 24400

Telex: 1-89527 18

CHCS

Hewlell-Packard Lig.
Pontefract Road

HORMANTON, West Yorkshire WFE 1RN

Tei: 0924 895566

Telex: 5573556

CHOS P

Hewleti-Packard Lid.

The Quadrangle

108-118 Stafion Road
REDHILL, Surrey BHY 1PS
Tel: 0737 68655

Telex; 847234
CHCSEP



GREAT BRITAIN (Cont'd)
Hewleit-Packard Lid.
Avon House

435 Stratford Road
Shirley, SOLIHULL, Wes! Midlands
BAG 4Bl

Tel: 021 745 8800
Telex: 339105
CH,CS.EP
Hewleft-Packard Lid,
West End House

41 High Street, West End
SOUTHAMPTON
Hampshire $03 3DG

Tel: 04218 6767

Telex: 477138

CH,CS,P
Hewlett-Packard Lid,
Eskdale Rd.

Winnersh, WOKINGHARN
Berkshire RG11 D2
Tel: 0734 696622
Telex: 848284

E

Hewlett-Packard Lid.
King Street Lane
Winnersh, WOKINGHAM
Berkshire RG11 5AR
Tol: 0734 74774
Telex: 847178
ACHCSEMMPP
Hewlet-Packard Lid.
Nine Mile Ride
Easthampstead, WOKINGHARM
Berkshire, 3RG11 3L
Tel: 0344 773100
Telex: 848805
CHECSEP

IRELAND

NORTHERN IRELAND
Hewlelt-Packard Ltd.
Cardiac Services Building
95A Finaghy Road South
BELFAST 8T10 0BY

Tel: 0232 625-566

Telex: 747626

EH,CS

SCOTLAND
Hewlelf-Packard Lid.
SCUTH QUEENSFERRY
West Lothian, EH30 876G
Teh 031331 1188
Telex: 72682
CHOM,CS.EMP

UNITED STATES

Alabama
Hewleit-Packard Co.
700 Century Park South, Suile 128
BIRMINGHAM, AL 35226
Yel: (205) 822-6802
ACH M
Hewlet-Packard Co.
420 Wynn Drive
HUNTSVILLE, AL 35805
P.0. Box 7700
HUNTSVILLE, AL 35807
Tel: {205) 830-2000
CHOMCSEM”

Arizona

Hewlelt-Packard Co.

8080 Pointe Parkway West
PHOERIX, AZ 85044

Tel: {602) 273-8000
ACHCMCSEMS

Hewlett-Packard Co.
2424 East Aragon Road
TUCSON, AZ B5706

Tel: (602) 888-4631
CHEMS**

Californta
Hewleti-Packard Co.

89 South Hill br.
BRISBANE, CA 94005
Tel: (415) 330-2500
CH,C5

Hewleti-Packard Co.
P.Q. Box 7830 (83747)
5060 E. Ciinton Avenue, Sulte 102
FRESNO, CA 93727

Tel: (208) 252-3652
CH,C8,.M8
Hewlefi-Packard Go.
P.0. Box 4230

1430 East Crangethorpe
FULLERTON, CA 92631
Yel: {714) 870-1000
CH,CM,CS E MP
Hewleti-Packard Co.
320 S. Kellogg, Suite B
GOLETA, CA 93117
Tel: {BOB} 967-3405
CH

Hewlett-Packard Co.
5400 W. Rosecrans Boulevard
LAWNDALE, CA 90260
P.0. Box 52105

L0S ANGELES, CA 90009
Tel: {213) 970-7500
Telex: 910-325-6608
CH,CM,CS MP
Hewlett-Packard Co.
3155 Porter Gaks Drive
PALO ALTO, CA 94304
Tel: {415) 857-8000
CHESE
Hewlett-Packard Co.
4244 So. Market Court, Suite A
P.0. Box 15976
SACRAMENTO, CA 95852
Tel: (916} 928-7222
A®,CH,CS E MS
Hewiett-Packard Co.
0608 Aero Drive

P.O. Box 23333

SAN DIEGO, CA 92138
Tel: (819} 279-3200
CH,CM.CS E MP
Hewlett-Packard Co.
2305 Camino Ramon “C"
SAN RAMON, CA 94583
Tet: (415} 838-5900
CHCS

Hewielt-Packard Co.
3005 Scott Boulevarg
SAKTA CLARA, CA 85050
Tel: (408} 988-7000
Telex; 910-338-0586
A,CH,CM,CS E MP
Hewle#-Packard Co.
5703 Corsa Avenue
WESTLAKE VHLAGE, CA 91362
Tel: (213) 706-6800

E* .CH* 8"

Colorado
Hewletl-Packard Co.

24 Inverness Place, East
EMGLEWOOD, CO 80112
Tel: (303) 648-5000
A,CH,CM,CS,E,MS

Connecticut
Hewlett-Packard Co.

47 Barnes Indusirial Road South
P.0. Box 5007

WALLINGFORD, CT (6492

Tel: {203) 265-7801
ACH.CM,CS EMS

Florida

Hewlelt-Packard Co.

2801 N.W. 62nd Street

P.0. Box 24210

FORY LAUDERDALE, FL 33307
Tel; £305) 973-2600
CH,CS.EMP

Hewlett-Packard Co.

6177 Lake Ellenor Drive

P.0. Box 13910

ORLANDO, Fl. 32859

Tel: £305) 858-2000
ACHCMCSEMS
Hewleli-Packard Co.

57508 N. Hoover Bivd., Suite 123
P.0. Box 15200

TAMPA, FL 33614

Tel: (B13) 884-3282

At CHOMCSE" M"

Georgia
Hewlett-Packard Co.
2000 South Park Place
P.O. Box 105005
ATLANTA, GA 30348
Tet: (404) 855-1500
Telex: 810-766-4890
A,CH.CM,CS E MP

Hawaii

Hewiett-Packard Co,
Kawaighao Plaza, Suite 190
567 South King Sireet
HONOLULY, HI 96813

Tek: (B08) 526-1555
A,CHEMS

[Hinois
Hewiett-Packard Co.
304 Elderado Road

P.O. Box 1607
BLOOMINGTON, Il 6704
Tek (309) 662-9411
CHMS**

Hewlett-Packard Co.

1100 31st Street, Suite 100
DOWHERS GROVE, iL 60515
Tel: (312} 960-5760

CHCS

Hewlelt-Packard Co.

5201 Toliview Drive
ROLLING MEADOWS, IL 60068
Tel: (312} 255-0800

Telex: 310-687-1066
A,CH,CM,CS E WP

Indizna

Hewleit-Packard Co.

7301 No. Shadeland Avenue
P.0. Box 50807
{NDIANAPOLIS, IN 46250
Tel: (317) 842-1000
A.CH,CM.CS.E.MS

lowa

Hewlett-Packard Co.

1776 22nd Street, Suite 1
WEST DES MOINES, 1A 50265
Tel: (515) 224-1435
CHMS**

SALES & SUPPORT OFFICES
Arranged aiphabetically by country GP]

Kansas

Hewle#t-Packard Co.

7804 East Funston Road, #203
WICHITA, XS 687207

Tel: (316) 684-8491

CH

Kanfucky

Hewletl-Packard Co.

10300 Linn Station Road, # 100
LOUISVILLE, KY 40223

Tei: (502) 428-0100
A,CH,CS.MS

l-ouisiana
Hewleti-Packard Co.
160 James Drive East
§T. ROSE, LA TOO8Y
P.O. Box 1448
KENNER, LA 70083
Tet: (504) 467-4100
A,CH,CS,EMS

Maryiand
Hewletl-Packard Co.
3701 Koppers Street
BALTIMORE, MD 21227
Tet: {30 1) 644-5800
Telex: 710-862-1943
ACH,CM,CS E.MS
Hewlett-Packard Co.

2 Choke Cherry Read
ROCKVILLE, MD 20850
Teh (301) 948-6370
A,CH,CM,CS.EMP

Massachuseits
Hewleti-Packard Co.
1775 Minuteman Road
ANDOVER, MA 01810
Tei: {817) 882-1500
A,C,CH.CS,CM.E P p*
Hewlef-Packard Co.
32 Hartwed Avenue
LEXINGTON, MA 02173
Tek {617} 861-8960
CH,CS.E

Michigan
Hewleti-Packard Co.
4326 Cascade Road S.E.
GRAND RAPIDS, MI 48506
Tet: {616} 957-1970
CH,C5 MS
Hewlelt-Packard Co.
1771 W. Big Beaver Road
TROY, Ml 48084

Tel: {313} 643-8474
CH,CS

Minnesota
Hewlett-Packard Co.
2025 W. Larpenteur Ave.
ST. PAUL, MN 55113
Tel: {612} 644-1100
ACH,CM,CS E.MP

Missouri
Hewlelt-Packard Co.
11131 Colorado Avenue
KANSAS CITY, MO 64137
Tel: {816) 783-8000
A,CH,CM,CS,E MS
Hewletl-Packard Co.
13001, Hoflenberg Drive
BRIDGEYOR, MO 53044
Tel: (314) 344-5100
ACHCS,E MP

7




8

SALES & SUPPORT OFFICES

Arranged alphabetically by country
13

UNITED STATES (Cont'd)

Nebraska
Hewleti-Packard

10824 Old M Rd., Suite 3
OMAHA, NE 68154

Tel: (402) 334-1813
Ch,MS

New Jersey
Hewletl-Packard Co.
120 W, Century Road
PARAMUS, NJ 07652
Tel: (201) 265-5000
ACHCM.CSEMP
Hewleft-Packard Co.

60 New England Av. West
PISCATAWAY, NJ 0B854
Tel: (201) 0811109
ACHCMCSE

Mew Mexico
Hewiett-Packard Co.
11300 Lomas Bivd, N.E.
P.0. Box 11834
ALBUQUERQUE, NM 87112
Tel: (805} 282-1330
CH,CSEMS

Mew York
Hewtett-Packard Co.

5 Computer Drive South
ALBANY, NY 12205

Tel: (518) 458-1550
ACHEMS
Hewleti-Packard Co.
9600 Mair Street

P.0. Box AC

CLARENCE, NY 14031
Tel (716) 759-8621

CH

Hewlett-Packard Co.

200 Cross Keys Office Park
FAIRPORT, NY 14450
Tel: (716) 223-9950
CH,CM,CSEMS
Hewlel-Packard Ce.
7641 Henry Clay Blvd,
LIVERPOOL, NY 13088
Tel: (315) 451-1820
ACH.CMEMS
Hewlelt-Packard Co.

No. 1 Pennsylvania Plaza
55th Floor

34th Street & 8th Avenue
MANHATTAN NY 10119
Tel: (212) 971-0800
CHCSE" M*
Hewleti-Packard Co.

250 Wesichester Avenug
WHITE PLAINS, NY 10604
Tel: {914} 684-6100
CM,CH,CSE
Hewlett-Packard Co.

3 Crossways Park West
WOODBURY, NY 11767
Tel: {516) 921-0300
ACH.CM,CS.EMS

dorth Carofina
Hewlett-Packard Co.
5605 Roanne Way

P.0. Box 26500
GREENSBORG, NC 27420
Tel: {918) 852-1800
A,CH,CM,CS E MS

Ohio
Hewlett-Packard Co.
89920 Carver Road
CIRCIMNATI, OH 45242
Tel: (513} 861-9870
CHCS M
Hewlelt-Packard Co.
16500 Sprague Road
CLEVELAND, OH 44130
Tel: (216) 243-7300
A,CH,CH,CS,E M8
Hewlett-Packard Co,
862 Crupper Ave.
COLUMBUS, OH 43229
Yel: (614) 436-1041
Eff: Nov. 25, 1983
675 Brooksedge Blivd,
WESTERVILLE, OH 43081
CHCMCSE™
Hewleit-Packard Co.
330 Progress Ad,
DAYTON, OH 45449
Tel: {513} 859-8202
ACHCME" MS

Oklahoma
Hewlett-Packard Co.

304 M. Meridian, Suite A
P.0. Box 75609
OKLAHORA CITY, OK 73147
Tel: {405) 946-8469

A" CHE" MS
Hewlett-Packard Co.

3840 S. 103rd £. Avenue, #100
P.0. Box 35747

TULSA, OK 74153

Tel: (918) 665-3300

A CHCS,M*

Oregon
Hewlett-Packard Co.
9255 S. W. Pioneer Coun
P.0. Box 328
WILSONVILLE, OR 47070
Tel: (503} £82-8000
ACHCSE" MS

Pannsyivania
Hewlett-Packard Co.
111 Zeta Drive
PITTSBURGH, PA 15238
Tel: {412} 782-0400
ALHCSE P
Hewleti-Packard Co.
2750 Monroe Boulevard
P.O. Box 713

VALLEY FORGE, PA 19482
Tel: {215} 666-8000
A,CH.CME M

South Carolina
Hewlet-Packard Co.
Brookside Patk, Sute 122
1 Harbison Way

P.0. Box 21708
COLUMBIA, SC 29221

Tel: {803) 732-0400
CHEMS

Hewlett-Packard Co.
Koger Executive Center
Chesterfield Bldg., Suite 124
GREENVILLE, SC 28815
Tel: {803) 287-4120

Tennesses
Hewleti-Packard Co.

224 Peters Road, Suite 102
P.0. Box 22490
KMOXVELE, TN 37022

Tek (615) 691-2371

A" CHMS

Hewleti-Packard Co.
3070 Directors Row
MEMPHIS, TN 38131
Tei: (801) 346-8370
ACHMS

Texas
Hewlett-Packard Co.
4171 North Mesa
Suite C-110

EL PASOQ, TX 70002
Tel: (915) 533-3555
CHE" MS**
Hewieti-Packard Co.
10535 Harwin Drive
P.G. Box 42816
HOUSTON, TX 77042
Tel: (713) 776-6400
A CH,CM,CS,E MP
Hewieit-Packard Co.
930 £. Campbell Rd.
P.C. Box 1270
RICHARDSON, TX 75080
Tel: (214) 231-6101
A,CH,CM,CS,E MP
Hewlett-Packard Co. -

1020 Central Parkway Socuih

P.0. Box 32993

SAM ANTONID, TX 78216
Tel: (512) 494-9336
CH.CSEMS

Litah

Hewleit-Packard Co.

3530 W. 2100 South

SALT LAKE CITY, UT 84119
Tel: (BO1) 974-1700
A,CH,CS,E.MS

Virginia
Hewleti-Packard Co.
430% Cox Road

GLEN ALLEN, VA 23060
P.0. Box 9668
RICHMOND, VA 23228
Tel: (804} 747-7750
ACH,C5EMS

Washington
Hewleti-Packard Co.
15815 S.E. 371h Street
BELLEVUE, WA 98006
Tel: (206} 543-4000
ACH,CM,CS £ MP
Hewlett-Packard Co.
Suite A

708 Nofth Argonne Road
SPOKANE, WA 99212
Tel: {509) 822-7000
CH,CS

West Virginia
Hewlett-Packard Co.
4604 MacCorkle Ave.
P.0. Box 4297
CHARLESTON, WV 25304
Tel: (304) 925-0492
AMS

Wisconsin
Hewlett-Packard Co.

150 8. Sunny Stope Road
BROGKFIELD, Wi 53005
Tel: {414) 784-8800
ACH,CS,E* MP

URUGUAY

Pablo Ferrando SAC. el
Aveniga Halia 2877
Casila de Correo 370
MONTEVIDEQ

Tel: 80-2586

Telex: Public Booth 901
ACMEM

VENEZUELA

Hewleti-Packard de Venezuela C.A.
3RA Transversal Los Ruices Norte
Edificio Segre 1,2 & 3

Apartado 50933

CARACAS 1071

Tel: 238-4133

Telex: 251046 HEWPACK
ACH,CS.EMS P

Hewleti-Packard de Venezuela C.A.
Calle-72-Entre 3H y 3Y, No. 3H-40
Edificio Ada-Evelyn, Local B
Apariado 2646

4001, MARACAIRO, Esfado Zulia
Tel: {081) 80.304

CE"

Hewletl-Packard de Venezuela C.A.
Calle Yargas Rondon

Edificic Seguros Carabobo, Piso 10
VALENCIA

Tel: {041) 51 385

CHES,P

Bivelectronica Medica C.A.

Calle Buen Pastor

Edif. Cola Mi-Piso 2 y Semi Sotano 1

Boleita Norte

Apariado 50710 CARACAS 10504
Tel: 239 84 41

Telex: 26518

ZIMBABWE

Field Technical Sales
45 Kelvin Road, North
P.B. 3458
SALISBURY

Tel: 705 231

Telex: 4-122 RH
C.EMP
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