§
¥

INTERFACING
INFORMATION

PRODUCT GROUP 48

070-6067-00

R

e
2 303







370 Instrument Interfacing Guide

TABLE OF CONTENTS

INTRODUCTION ..o en e Y

Section1  Instrument programmability

370 PROGRAMMING CAPABILITIES ... 1-1
OVEIVIBW. oo e cveie et stvae s ctass et s s nss e e enss e s e sraneaneas 1-1
Scope and mitations..... e 1-1

OTHER FEATURES.......co v e 1-2
Front panel control...... e, 1-2
SetUPS IrANSTEIS ..ot e e 1-2
Display COMIOL i s 1-2
Bubble-memory control ... 1-2
Data-acquisition control... e 1-3
Cursor control and readOUt......ooceoevreevinncerenrevcenens 1-3
Data tranSfer.. e s 1-3
Plotter CONTIOL e 1-3
DHAGNOSHCS. e e e e 1-3

Section2  GPIB and 370 basics

GPIB REVIEW. ..o et e 2-1
TN OAUCHON et e e s 2-1
Program development.... e s 2-2
Controlling the sYSteM .. 2-2
Processing data....c e 2-4
Storing and displaying data...... e, 2-4

370 INTERFACE CAPABILITIES. .o 2-5
Standard interface capabililies....ccvccnricninnnn, 2-5
INterface MEeSSAQES. i 2-6
Device-dependent MesSSages......ccrcicnnniivcncnenen 2-9

Section3 370 and GPIB setup

SWITCH SETTINGS . ..o e 3-1
AAIBES ettt crer ettt e e e 3-1
Message terminator. ... 3-2

CABLING ..ot et ensn e sr e en b s en e 3-3

POWER UP ...ttt 3-4
SR 1St e 3-4
Power-up SRQl. e i s 3-4



370 Instrument Interfacing Guide

Section 4

Section 5

Section 6

Section 7

Controlling the 370 over the bus

SENDING COMMANDS TO THE CURVE TRACER............. 4-1
SENDING QUERIES AND RECEIVING RESPONSES........ 4-4

instrument setup over the bus

STORING SETUPS. ...t 5-1
LOADING SETUPS ..ot se oo ees s 5-2

Data storage and transfer

OVERVIEW ...t e ——— et ae e reen e 6-1
Acquiring data within the 370, 6-1
Data SITUCTUIE. oo e 6-2

MOVING DATA TO THE CONTROLLER oo 6-3
PrRAMBIG oo e e 6-3
UV e ettt et £-3
WV AVEIOI e 6-4

LOADING DATA FROM THE CONTROLLER oo 6-5
P rEAMBIS ettt 6-5
CUIVB et 6-5

OTHER TYPES OF DATA oo 6-6
CUrSOr rATUOUL...cveeeeee oo 6-6
L2 SO UR 5-6

SUMMARY e e 6-6

Device-dependent message formats

COMMAND MESSAGES......ooeeeeeereeeeeeeeeeoeeoeeeoee. 7-2
HeAdErS e 7-3
ATGUIMBNLS ..ottt cr e en et oo eeeeeeee o 7-3
LINked argumentS.....ccccomeeerveeieeece s seeesse oo 7-3
QUETIBS et 7-4
Multiple arguments......veeccecceeeeet e, 7-4
Numeric-argument fOrmMatS.......ocoveeeeeeoeeseeeeeeeeeeeee 7-4
Multiple-command mMesSages. ..o covveoeemeesee) 7-5

OTHER MESSAGES...... oo oo, 7-6
ASCI SHINUS ... ovor ettt se e e 7-6
Preambles.... ..o 7-8
CUIMNVBS .o, 7-9

11






370 Instrument Interfacing Guide

3 PROGRAMMABLE
CURVE TRACER

PPN SRS E 1

[
:

AN

T ore ser

: JE._._)'[_.WWJ‘\MM

HONSIONT

DISELAY
CameeRE

st

MEMURY fsinaian

GD@

Thiet g

-
CAMPERS AT
gt COREGURATHONT QLEECTCR SL2RAY
= HAX PE s, MAE PreK
- N || S
S A STER e+ CombnRe 1m0 § 200
STER b DS fratiad COMMOR b
G s Yol STRVS, o, e i e o
ity A ST s w7
T - - e
‘ o | B
ARMNG

i LT LGS TSRO UOTAGE
() wavasoean sl o ern i
ZOUEECEON SEME TExT TEAMIALE

LY ST

@om ©

RIGHT

mFUWEﬂ
1
C) ! ( ) @ o
i [

Figure 1. Front-Panel Controls.
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OTHER FEATURES
Front panel control

Most controls on the front panel can be controlled both manually and
over the bus. Besides the exceptions already noted, the CRT display
adjustments are also left for the cperator.

Setups transfers

Measurement setups can be locaded all-at-once with a single program
instruction, or, using a series of instructions, they can be loaded a few
controls at a time.

Dispiay control

The CRT display can show data from the device or devices under test,
from the bubble memory, or from the controller. Comparisons can be made by
showing curves from different sources at the same time. Each display can
be labeled with several words of text.

Bubble-memory control

With the bubble-memory cartridge you now can avoid repetitive and
error-prone knob twiddling in reestablishing a measurement setup. You can
also store measurement data in the cartridge; data such as you might want
to use for device comparisons. Use of these storage locations can be
controlled from both the front panel and the instrument controller.

Each cartridge has 16 numbered locations for storing setups. Each
location can hold the settings for all the programmable controls on the
front panel. It can also hold 24 characters of text, for labeling the
setup.

Each cartridge also has 16 numbered locations for storing measurement
results stored as waveforms. Each waveform consists of a preamble of
information needed for scaling and other interpretation, and an array of
numeric data representing the characteristic curve for that measurement.
These locations also have room for 24 characters of text, for labeling the
measurement data.

1-2
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Program development

Program development inciudes the functions of writing, editing, and
debugging the programs needed to control the instruments in the system.

Controlling the system

When actually running a program, the controller assigns tasks to the
instruments, coordinates communication, handles error conditions, and
monitors the system's progress. This instrument control task can be
further divided into five functions: Addressing instruments, sending
commands, transmitting and receiving data, handling interrupts, and
monitoring device status.

Let's look at each of these functions individually.

Addressing instruments -- The controller selects an instrument by
addressing it. Each instrument on a bus is assigned a unique primary
address in the range 0 through 30. The controller uses this address to
tell an instrument to talk or listen.

Sending data and commands -- Device-dependent messages carry commands
and data from the coniroller to the 370 and return instrument status
information and measurement data. The ATN line is asseried during the
sending of interface messages, thus distinguishing them from
device-dependent messages. See figure 2.

| INTERFACE FUNGTIONS & |

INSTRUMENT CONTRCLLER
(e.g. 370) E E(e.g. Tek 4041)

GPIB
INTERFACE

GPIB
INTERFACE

Figure 2. The controlier sends interface messages with Atlention (ATN) asserted.
These messages control interface functions. Device dependent messages, sent with
ATN unasserted, control instrument functions and transfer data.
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Device-dependent messages consist of commands or data that control
instrument function and communicate instrument status, as well as data from
measurements and other information. As noted before, the content and
format of these messages has been addresesed with Tektronix Codes and
Formats.

All of these message types are significant for the 370.

Transmitling and receiving data -- Most instruments talk (send data) or
listen {receive data) to the system controller. The 370 does both. In
fact the 370 sends and receives two classes of data: instrument setups and
measurement results. There are various possible ways of coding such data.
The 370, in keeping with Tek Codes and Formats, uses English key-words for
setup and status data and a combination of similar key-words and a form of
binary-coded numbers, for measurement data.

Handling interrupts -- The 370 and other devices in the system can
generate interrupts to inform the controller of conditions warranting some
sort of attention, such as an error condition or the completion of an
operation. The coniroller polls the devices on the bus to find the one
generating the interrupt, reads its status, and takes appropriate action.

Processing data

Still another major task of a GPIB system controller is processing the
data acquired from instruments. Examples might be extracting key
parameters from a family of curves and deciding whether some pass-fail
criterion has been exceeded.

Storing and displaying the data
Once data have been sent to the controller they can be stored or

displayed, besides being processed. The console screen is one place
you may want to display data.

2-4
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interface messages

The following explains how the curve tracer reacis to standard interface
messages. Abbreviations are from IEEE Std 488.

As noted before, a uniline message is sent over a dedicated line and a
multiline message is sent using the eight data lines while the ATN line is
asserted. In the following descriptions, uniline messages are described as
having the appropriate line asserted. Multiline messages are described
with their respective ASCII code and decimal value for the eight-bit byte
expressed on the eight data lines.

Due fo the set of interface functions needed for the 370, not all
interface messages would be meaningful. The 370 does not respond to the
following.

LLO Local lockout

GET Group execute trigger
PPC Parallel poll configure
PPU Parailel poll unconfigure
TCT Take control

It does respond to or use, the following interface messages, as
described.

My Listen and My Talk Address (MLA and MTA) -- The 370's address is
established by setting the address select swiiches on the rear panel.
When the 370 receives its own address given with either of these commands
it responds by entering the appropriate state, ready to talk or ready to
listen.

Attention (ATN) -- With the ATN line asserted, data on the eight data
lines are interpreted as an address or interface message. With most
controller programming languages, operation of the ATN line is transparent
{0 you.

Unlisten (UNL) and Untalk (UNT) -- When the Uniisten (UNL) message
(ASCH 7", decimal 63) is received, the curve tracer's listen function is
placed in an idle (unaddressed) state. In the idle state, the curve tracer
will not accept messages over the GPIB. The Talk function is placed in an
idle state when the curve tracer receives the Untalk (UNT) message (ASCI!
"_", decimal 85). In this state the curve tracer cannot transmit data via
the GPIB.

2-6
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End or Identify (END or EOl) -- The curve tracer or controller sets End
Or Identity (EOI) simultaneously with the last byte of the command or data,
if LF (line feed)/EQI is currently selected as the message terminator. if
LF alone, is selected, the message terminator is the character LF
accompanied by EOI and followed by CR (carriage return).

2-8
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Message terminator

The terminator is used to indicate the end of a message transfer. The
two most common terminators are the EOI (end or identify) signal line and
the character LF (line feed). If EOI is selected, the 370 will assert the
EOI line simultaneaously with the last data byte when sending a message and
will recognize the EOI line as the terminator when receiving a message. If
LF is selected, a CR (carriage return) and LF (line feed) are sent
following the last data byte. The EOI line is asserted simultaneously with
the LF. When inputting a message, the 370 will terminate the message upon
receiving either the LF character or the EOQI line being asserted.

The best way to determine which terminator to use is to look at the
specifications for your controller, and match the terminator recognized by
it. For the Tekironix 4041 and the HP 200/300 Series, that is the EO!
terminator.

The desired choice of terminator can be set using the remaining switch
on the rear-panel configuration-switch bank. See figure 5.






370 Instrument interfacing Guide

POWER UP
Seli test

With the 370 cabled and the address and message terminator set, you're
ready to power up the system. Keep in mind that when powering up a system
with several GPIB instruments on the bus, at least half of them
must be powered up before the controller is brought "on-line".

To turn on the 370 press the front-panel power switch. The 370 performs
a self-test on power-up, and initializes itseif {0 a predefined state,
ready to make measurements. For details of the power-up test see the 370
Operators Manual. The predefined state for the 370 is the same as for the
INIt command described later in Commands Table 8.

Power-up SRG

When the power-up tests have been completed, the 370 asserts the GPIB
line called SRQ. In the interface, the status byte is set to reflect
either a normal power up (65) or the code for the type of failure in the
power up test. See the error indications listed in the 370 Operators
Manual. If the controller's SRQ interrupt is disabled, the power up SRQ
can be ignored. However, the interrupt can only be cleared by performing a
serial poll. Handling service requests or interrupts is discussed later.
In.normal system operation, you will probably want to poll the instruments
and check the power up status to see that the instruments powered up
normally.
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A useful addressing variation assigns the 370 address to a variable and
uses that variable in place of the specific numeric address. In the
following examples, the address is set to 8. This method works for all
three of our example controllers when runining BASIC and aliows you to
change the destination of several commands by changing only the value of
one variable. This is the scheme used in the IBM PC with GURU card,
running BASICA. See the complete IBM example in the back of the guide.

Tek 4041:
720 Addr=6
730 Print #addr:"CRO 500,500"

HP 200/300 SERIES:
720 DEVICE=T706
730 QUTPUT DEVICE;"CRO 500,500",END
or
720 ASSIGN @DEVICE TO 706
730 QUTPUT @DEVICE;"CRO 500,500%,END
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SENDING QUERIES AND RECEIVING RESPONSES

370 commands with a question mark (?) following the header are query
commands which solicit information from the curve tracer. After the
controller sends a query command, it must acquire the resulting response
from the curve tracer. Examples using the HORIiz? query command foliow.

IBM PC: (See the full exampie at the end of the guide.)
150 WRTS="HOR?"™

160 CALL IRBWRT(DSO%,WRTS) ' Send query.

170 RDS$=SPACES{100)

180 CALL IBRD(DSO%,RDS3) ! Imput response.
Tek 4041:

150 Dim set$ to 100
160 Input #10 promp:t "HOR?":set$ | Query LUN 10 and input response.

HP 200/300 SERIES:
150 DIM SETS$(100)
160 QUTPUT 710;"HOR?",END
170 ENTER 710;SETS

In these examples, a string is dimensioned 1o 100 characters in order to
store the incoming information. The controller sends HOR? over the bus to
the 370 curve tracer located at primary address 10. The controller then
assigns the instrument at address 10 to be a talker and inputs the
characters into the target variable, SETS$. The following shows a possible
response, a 29 character string. The variable, SET$, now contains this
string of characters showing the current status of the horizontal controls.

HORIZ COLLECT:1E-3,0FFSET:0.0

Most commands have a corresponding guery command. See Commands Tables
A through J later in this guide.

The following list shows how query responses are input from a variety of
coniroliers.

CONTROLLER LANGUAGE INPUT COMMAND
IBM PC with BASICA CALL IBRDS (DSO%,RD$)
Tek 4041 BASIC Input #10:s%

HP 200/300 SERIES BASIC INPUT 710;8$,END

HP 9825/200-SERIES HPL red 710,5%
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LOADING SETUPS

To reverse the above process for setups stored by the controller, simply
take the appropriate settings siring from wherever it has been stored and
send that siring itself to the 370. There is no need for any preface or
other command since the settings string is made up of the very commands
that are needed. When it is necessary to break the settings string, as in
BASICA, the break should occur where a semicolon would appear and that
semicolon should be dropped. The following examples use the settings
strings that were saved in the preceding set of examples.

1BM PC:

700 CALL IBWRT(DEV%, SETAS)
710 CALL IBWRT (DEV%,SETBS)

Tek 4047
700 Print #10;sets

HP 200/300 Series:
T0C QUTPUT 710;8ETS,END

If the settings were stored in the bubble memory you need o remember
which of the 16 bubble-memory locations was used. Then send the command
RECall «NR1>, where the number, <NR1>, identifies that setup storage
location.

While these procedures can make setups quite quickly and without error,
there remain a few manual settings the operator may have {0 make. One of
these is the collector supply High-Low Switch, if it is to be switched info
or out of the 2000 volt range. Two others are the Left-Right-Standby
Switch and the Cover. One way to remind the operator what needs to be done
is to send a message using the text display area of the 370 screen. Send
an appropriate message of up {0 24 characters using the TEXt <strings
command.

5-2
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Bata structure

The preamble and curve are each a string of eight-bif bytes. The
preambie is a string of ASCII characters: letters, numerals, and
punctuation. Each character is represented by one byte. The major
part of a curve is a sequence of binary-coded numbers, which is prefixed
by a 25 character ASCIl string identifying the curve.

In keeping with the Tekironix Codes and Formats standard the word curve -
refers to the set of 1024 data points representing a measurement. In this
section of the guide we distinguish a set of data (string of numbers) from
the family of characteristic curves which it represents by qualifying the
characteristic curves as members or a family. Thus, the word curve, by
itself, refers to a data set representing a number of members making up a
family of characteristic curves.

in a family of curves there can be as many as 11 individual member
curves, each representing a separate step or sweep. The set of 1024 data
points contains nearly equal numbers of points for each individual member
curve in the family. Thus there will be at least 93 points for each
individual member curve in the family. The sweeps are done with a
half-sine waveform, while the points are digitized at uniform time
intervals. This results in the data poinis being closer together near the
extreme end of each individual member curve.

Each of the 1024 data points is represenied by two ten-bit numbers, a
horizontal coordinate and a vertical coordinate. Each number, in turn, is
coded into two bytes in the data string. Thus it takes four bytes to
represent each data point and the binary part of a full curve will take
4096 consecutive bytes plus two bytes at the start for a byte count and one
byte at the end for a checksum value, or 4099 bytes total.

The numbers are coded in two's-complement binary format. The low-order
eight bits are stored in the second byte while the two high-order bits are
stored in the low-order positions of the first byte and the sign bit fills
the remaining bits in the high-order byte.

B-2
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Waveform

One other command, WAVirm?, combines the functions of WFMpre? and CURve?
and returns the whole waveform: preamble plus curve, with an ASCIl
semicolon between them.

Another possibility for storing data under control of the bus is to put
the waveform into a bubble-memory waveform-storage location. Use the
ENTer <NR1> command, where the number, <NR1>, is the storage location
index.
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OTHER TYPES OF DATA

Although waveforms are the principal data developed with the 370, there
are two other types of data: cursor readout and text.

Cursor readout

With the dot or cross-hair cursor located at a desired point in the
display you can determine that point in terms of display units. Request
the data with the REAdout? command. The response is the word READOUT
followed by a pair of numbers giving the cursor location in terms of
physical units: horizontal location in volis and vertical location in
amperes. The window cursor can be used similarly but the readout value
depends on the last manual setting as to whether it comes from the
upper-right or lower-left corner of the rectangular window.

Text

Although it's not data in the same sense, there may be meaningful
information asssociated with a display in the text area. This can be read
over the bus with the TEXt? query command. Of course similar data can be
added to a display with the TEXt command.

SUMMARY

There are then, several kinds of data and they differ in content and
format. There are a number of ways to move those various kinds of data
from place to place. The following diagram shows the possibilities.

6-6
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COMMAND MESSAGES

Commands for the 370 Curve Tracer, like those for other Tektronix GPIB
instruments, follow the conventions in the Tekironix Standard Codes and
Formats. Each command starts with a key-word header which is often
followed by one or more key-word arguments to further specify the action to
be taken. The key words for the commands were chosen to be as
understandable as possible, while still allowing a familiar user o shorten
most of them to oniy a few characters. Syntax is also standardized to make
the commands easier to learn.

In most of this guide key words for headers and arguments are listed in
a combination of uppercase and lowercase letters. The instrument accepts
any abbreviated header or argument containing at least all the characters
shown in uppercase. We show them as uppercase for emphasis only. The 370
ignores case. Any characters added to the abbreviated (uppercase) version
must be those shown in lowercase and in the order shown. In this section
only, the commands are expressed in a variety of valid ways, to illustrate
the flexibility possible.

The following are alt valid versions of the INIt command, which resets
the 370 to the initial state following power-up.

INIL
INIT
Ini
Init
ini
init
inIT

Commands Tables A through J describe all the 370 commands and queries.
The first column lists the header key-word. The second and third columns
list arguments that may be associated with the command. Brief descriptions
are shown in the fourth column along with examples.
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Glueries

For most commands there is a corresponding query formed by adding a
question mark to the header key word. Do not put a space between the last
character of the key word and the guestion mark.

Queries for the 370 need only the header and question mark, though the
response will usually be more involved.

<header>?

ID?
horiz?
CONE'IG?
Stpgen?

Query: STP?
Typical Response: STPGEN NUMBER: 5, PULSE : OFF, OFFSET : 0.00,
INVERT OFF,MULT:OFF,CLIMIT:0.02, CURRENT:50.0E~9

Multiple arguments

Where a header has multiple arguments, the successive arguments (or
argument pairs it the arguments have linked arguments) must be separaied by

commas.
<header> <first arg>:<link arg>, <second arg>:<link arg>
Vert collect:0.05,0ffset:~0.1

STP CUR:2E~6,MUL:ON, NUM:5
dis wvie:l6,inv:on

Numeric-argument formats

Many commands have numeric arguments. The numbers are decimal (base
10) values. They are expressed in three different formats, denoted <NR1>,

<NR2Z= and <NRZ:=,

Symbol Number Format Examples

<HNR1> Integer +1, 2, -1, -10, 0]

<NR2> Explicit DPecimal -3.2, +5.1, 1.2, .0, Q.
Point

<NR3> Floating Point, -12 . 3E~2, .005e-6, 6.000E-3
Exponential, ox
Scientific 6.78B+4, 2.385E-3, 0.e0, 12B5E-6
Notation

7-4






370 instrument Interfacing Guide

OTHER MESSAGES

Besides receiving commands and queries the 370 can receive data and send
responses to the queries. The latter can be quite short (a word and a
number) or fairly long (a full set of panel settings). Measurement
information can likewise be short (a word and a number) or lengthy (a full
waveform).

ASCIH strings

As mentioned before, the only device-dependent messages not sent as
ASCII strings are the binary data used for curves. All other messages,
both to and from the 370, are ASCII strings made up of numbers or key words
pertaining to the parameters of interest.

Key-word messages -- An example, key-word exchange resulting in a simple
response is the following.

Query:

PST?
Response:

BESTATUS BUSY

Another example follows, this one resulting in a more lengthy response.

Query:
STP?

Hesponse:
STPGEN NUMBER :5, PULSE:OFF, OFFSET:~1 .5, TNVERT ; OFF
MULT : OFF, CLIMIT: .1, VOLTAGE : 2. 0E~3

L

7-6
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Preambiles

Preambles are necessary to interpret the numeric information in the
following curve data. Within a preamble, 25 parameters are specified. The
first 9 are unique to the 370 curve tracer and are included as a substring
linked to the WFID: label. The other 16 include ten that have fixed values
and six that vary with the particular data sent.

Within the WFID: substring the parameters are separated by slashes,
while the entire substring is delimited by a pair of double quote marks.
Most of the WFID: string is rather strictly defined, with each parameter
value being right justified in a fixed length field. An exception is the
BGM value which may vary in field length.

The remainder of the preamble uses standard punctuation. A colon links
each parameter label with its corresponding value and the individual label
and value pairs are separated with commas.

A complete preamble might look like this.

WEFMPRE WFID:"INDEX 16/VERT .001/HORIZ 1.0/STEP .002/OFFSET ~.5/B
GM 500/AUX O0.0/ACQAVG/TEXT"Sample 14A, Oct 17,1986",ENCDG:BIN,
NR.PT:1024,PT.FMT:XY, XMULT :1.0, X2ERO: 0, XOFF : 0.0, XUNIT:V, YMULT:1.0,

YZERQ:0,YOFPF:0.0,YUNIT:A, BYT/NR:2,BN.FMT IRP,BIT/NT:10,CRVCHK:
CHESMO, LN.FMT : VECTOR
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Table 2 (Cont'd).
Category Function Command
& Table
Data acquisition and display
Display Non-store, store, view, or compare DIS, A
Acquisition mode ACQ, A
Horizontal source HOR, A
Horizontal sensitivity
Vertical source VER, A
Vertical sensitivity
Invert DTS, A
Magnifier mode MAG, A
Magnifier offset
CRT calibration DIS, A
Data output
Bubble memory Enter ENT, A
Save SAV, F
kRecall REC, ¥
Plotter Start PLO, E
Status PST, F
Cursors Off CURS, B
Dot DOT, B
Cross—hair CRO, B
Window WIN, B

8-2
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Commands Table A (Cont'd)
DISPLAY COMMANDS (Conf'd)

Command |Argument |LinkArg | Definition
DISplay NSTore Select the NON-STORE mode.
S10re Select the STORE mode.
VIEw: <NRI1> Select the VIEW mode.
DISplay VIEw:<index>
where:
<inde=x>» = 1, 2, , 16
COMpare: <NR1> Select the COMPARE mode.
DISplay COMpare:<index>
where:
<index> = 1, 2, , 16.
INVert: ON Set the display invert mode.
OFF DISplay INVert: OFF
CRTcal: ZERochk Set the CRT check mode.
OFF DISplay CR¥cal: ZERochk
CALchk
DISplay? Respond with current display information.

DISPLAY <model>, <model2>,
where:
<model> = NSTORE,
STORE,
VIEW: <NR1>, or
COMPARE: <NR1>,

<mode2> = INVERT: OFF or
INVERT: ON, and

<mode3> = CRTCAL: ZEROCHK,
CRTCAL: OFF, or
CRTCAL: CALCEK

g9-2
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Commands Table A (Cont'd)
DISPLAY COMMANDS (Cont'd)

Command | Argument | Link Arg

| Definition

VERL STEp
COLlect: <NR3I>
OfFset: <HRZ>
VERL?

Set the vertical display source and

sensitivity (A/div}.

VERt COLlect :<amp>

where:

<amp> = 1.0E-6 to 2.0E+0 when
COLLECTOR POLARITY is not in
leakage mode,

and

<amp>» = L.0E-% to 2.0E-3 when
COLLECTOR POLARITY is in leakage
mode .

Set the vertical display offset {(div}.
VERt OFF:<val>
where:
<val> = -10 to +10 in increments
of 0.5

Respond with the vertical display socurce,
sensitivity, and offset.

VERT STEP, OFFSET: <val2>

VERT COLLECT: <vall>, OFFSET: <val2>
where
<vall>
<valz2>

i

sensitivity (A/div), and
offset (div}.

i

9-4
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Commands Table B (Cont'd)

CURSOR COMMANDS (Cont'd)

Command | Argument |LinkArg | Definition
WIiNdow <HNR1>,<NR1>, Set the window cursor to the specified
<NR1L>, <NR1> position on the CRT.
WINDOW <datal>, <dataz2>, <data3l>,
<datad>
where:
<datal>= 0, 1, 2, 3, . . ; or 10900
Lower left horizontal
rogition
<dataZ>= 0, 1, 2, 3, . , or 10040
Lower Jleft wertical
position
<data3>= 0, 1, 2, 3, . . , or 1000
Upper right horizontal
position
<data4>= 0, 1, 2, 3, . . . , or 1000
Upper right wvertical
position
WINdow? Respond with the window-cursor position.

WINDOW <NR1>, <NRI1I>, <NR1>, <NRL>

9-6
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Commands Table C (Cont'd)
COLLECTOR-SUPPLY COMMANDS (Cont'd)

Command |Argument |LinkArg | Definition

PKPcower 220.0 Set the maximum peak power, in watts.
50.0 PEPower <sebt>
10.0 where
2.0 <set> = 220.0, 50.0, 10.0, 2.0, 0.4,
0.4 or 0.08.
6.08
PKPower? Respond with the maximum peak power

setting, in watts.

PRPOWER <selt>

where

<set> = 220.0, 50.0, 10.06, 2.0, 0.4,
or 4.08.
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Commands Table D
STEP-GENERATOR COMMANDS

Command | Argument |Link Arg | Definition

STPgen CURrent : <NR3> Set the step generator to provide current
VOLtage: <NR3> or voltage steps, and set the step

size in amperes or volits.

8TPgen <source>: <val>

where

<sgurce> = CUR or VOL

<val>» = 5.0E-8 through 2.0E~1, but not
0, for current step size (ampere/step)

<wval> = 5.0E-2 through 2.08+0, but not
0, for voltage step size (volt/step)

STPgen CURrent: 1.0E-3

NUMber: <NRI1> Number of steps to be generated.
STPgen NUMber :<val>
where
<val> = 0, 1, 2, . . . , 10.
INVert: ON Set the step generator to ilnvert mode.
OFF STPgen INVert :<moded>
where

<mode> = ON or QOFF.

MULL : ON Set the step generator to 0.1X mods.
OFF STPgen MULt: <mode>
where

<mode> = ON or OFF,

PULse: OFF Disable or enable pulse mode and set the
SHOrt pulse duration.
LONg STPgen PULse: <mode>
where
<mode> = OFF, SHORT, or LONG,
and
SHORT = 80 microseconds
LONG = 300 microseconds.
CLImit: <NRZ> - Set the step generator current limitation
STPgen CLImit: <val>
where

<val> = 0.02, 0.1, 0.5, or 2.0.

OFFset: <NR3> Set the offset of the step generator.
STPgen OFFset: <val>
<val>» = -10.0, -9.9, . . , -0.0, 0.0,
+0.1, . . . , +9.9, or +10.0.
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Commands Table F
MISCELLANEQUS COMMANDS

Command | Argument |Link Arg | Definition

AUX <NR2> Set the AUX output to the voltage

specified.

AUX <voltage>

where

<voltage> = -40.00, =-3%.88, . . . ,
.00, . . . , +39.98,
cr +40.00

{0.02 volt steps)

AUX? Respond with the current AUX output
voltage.
AUX <data>
<data> = -40.00, . . . , or +40.00.
COVar? Respond with the protective cover status.
COVER <status>
where
<status> = ON or OFF
and
ON = foxr cover closed
OFF = for cover open
LRSsw? Respond with the LEFT-RIGHT-STANDBY

switch status
LRESSW <status>

where

<status> = LEFT,
RIGHTY,
STANDRBY, or
BOTH.
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Commands Table G
WAVEFORM TRANSFER COMMANDS

Command | Argument |LinkArg | Definition

CURve <string> Load this curve inte the display and the
specified memory location.
CURve <string>

where

<string> = CURVID:<crvid> % <binary
data>

where

<grwvid> = "INDEX <NR1}"

<binary data> = <count><first point>

.o <last point><checksum>

where

<count> = two bytes indicating
the number of data points plus
one <point> = two bytes
indicating the X coordinate
and two bytes indicating the Y
coordinate foxr a point (00
through FF)

<checksum> = one byte, the 2's
complement of the module 256
sum of the preceding binary
data

CURve? Respond with the curve data for the most
recent preamble query.
CURVE CURVID <curvid>, % <binary

data>
where
<crvid> = "INDEX <NRL}"
<binary data> = <count><first
point>
<last point><checksum>
where
<count> = twe bytes indicating
the number of data points plus
one
<peoint> = two bytes indicating

the X coordinate and two bytes
indicating the Y c¢oordinate
for a point {00 through FF)

<checksum> = one byte, the 2's
complement of the modulo 2546
sum ©0f£ the preceding binary
data
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Commands Table G (Cont'd)
WAVEFORM TRANSFER COMMANDS (Cont'd)

Command [ Argument |LinkArg | Definition

WEMpre? Respond with the waveform preamble from
the memory location specified.
WEMPRE WEID:<wfid>, ENCDG:BIN,

9-16

NR.PT:<point>, PT.FMT XY,
AMULT :<x multi>, ZZERO: 0,
XOFF:<x of££f>, XUNIT:V,
YMULT :<y multi>, YZERO: 0,
YOFF:<y off>, YUNIT: A,

BYT/NR:Z, BN.FMT:RP,

BIT/NR:10, CRVCHE : CHESHO ,
LN.FMT :<format>

where

<wfid> = "INDEX <num>/VERT <amp>

/HORIZ <volt>/STEP <step>
/OFFSET <offset>/BGM paral
/AUX <aux>/ACH <acg>

JTEXT <txt>"

where
<num> = memory location number
<amp> = sensitivity, Aa/div
<volt> = sgensitivity, Vv/div
<step> = readout of step
amplitude
<offset> = readout of step
offset
<para> = readout of beta or GM
<aux> = xeadout of aux supply
<acg> = acquisition mode of
curve (AVGE, NOR, or ENV)
<txt> = readout of text area
<point> = number of points in
curve
<x multi> = horizontal scale
factor
<x o©0ff> = horizontal offset
<y multi> = vertical scale factor
<y off> = vertical offset
<format> = VECTOR or DOT
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Commands Table |
INSTRUMENT PARAMETER COMMARNDS

Command | Argument |Link Arg | Definition

HELp? Respond with a list of all valid command
and gquery headers.
CONFIG, READOUYT, TEXT, CROSS, DOT,
WINDOW, CURSOR, DISPLAY, ACQUIRE,
MAG, HORIEZ, VERT, STEPGEN, MEASURE,
ENTER, RECALL, SAVE, PLOT, P3STATUS,
HILOWSW, LRSSW, COVER, AUX, PEVOLT,
PKPOWER, CSPOL, VCSPPLY, WFMPRE,
CURVE, WAVFRM, RQS, OPC, EVENT,
TEST, INIT, ID, SET

in? Respond with the 370's ID:
ID SONY_TEK/370, V<nbri», F<nbr2>
where
<nbrl> current model number

<pbrz> = current firmware wversion
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Commands Tabie [ (Cont'd)
INSTRUMENT PARAMETER COMMANDS (Cont'd)

Command | Argument |Link Arg | Definition

SET? Respend with the front-panel settings.
Any text message is not included.
CURSOR OFF;

MEBSURE REPEAT;
ACQUIRE NORMAL;
DISPLAY STORE,
INVERT: OFF, CQCRTCAL: OQFF;
HORIZ COLLECT: 2.0E+0, OFFSET: 0.0;
VERT COLLECT: 2.0E+0, OFFSET: 0.0;
MAG OFF;
PEVOLT 16;
PKPOWER 0.08;
CSPOL PNORMAL;
CORFIG BSGEN;
STPGEN NUMBER: 5, PULSE: OFF,
OFFSET 0.00, INVERT: OFF,
MULT: OFF, CLIMIT: 0.02,
CURRENT: 50.0E-9;
AUX 0.00;
VCSPPLY 0.0;
ROS ON;
ORC OFF;
HILOWSW LOW

TESE? Perform the ROM and RAM checks and
respond with the result.
TEST ROM:0000,RAM:0000
{Ncte: See the Operators Manual or Service
Manual for codes differing from 0000.)
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COMMANDS KEY-WORD CROSS-REFERENCE

* indicates header key-word for command or query

Key Word Usage Command ‘Table
AC arg CEPol C
ACQuire cmd A
ACQuire? query A
ALTL arg PLOT ¥
AUX cmd F
AUX? guery F
AVG arg ACQuire A
BASe ary HORiz A
BOPen arg CoNfig B
B3Gen arg CONfig B
BSHort arg CONfig b
CALchk Link arg DIsplay A
CLInit arg STPgen D
COLlect aryg HORiz A
COLlect arg VERE A
COMpare arg DISplay A
CONfig cmd B
CONLfig® gquery B
COVer? query ¥
CROss cmd B
CROss? query B
CRTcal arg DiSplay iy
C8Pol cmd C
C8Po1®? query C
CURrent arg STPgen D
CURSor cmd B
CURve cmd G
ClURve? query G
CURve arg PLOL I
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COMMANDS KEY-WORD CROSS-REFERENCE (Cont'd)

Key Word Usage Command Tabile
CFF arg CURsor B
OFF arg MAG A
OQFF arg QpC J
OFF arg ROS J
OFF link arg Llsplay A
OFF link arg 5TPgen D
OFFset arg HORiz D
CFFset arg STPgen D
CFFset arg VEREL A
ON arg orcC J
oM arg ROS J
ON link arg BIisplay A
ON link arg 5TPgen [y
QFPC cmd J
OPC? query J
EFDC arg CsPol C
PRPower omd C
PEPower? query C
PEVoOlL cmd C
PRVoOlLY query C
PLOLC cmd F
PLEskage arg CSrol C
FNOrmal arg CSPel C
BETatus? query ' F
PULse arg STPgen B
REAdcut? gquery H
RECall cmd F
REPeat arg MEAsure F
RS cmd J
RQS? query J
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The following program segments demonstrate the basics of handling an SRQ
along with its corresponding status byte and event code. The status byte
and event code are printed on the controller console screen 1o show the
instrument status.

IBM PC: (This is for use with the auto-serial-poll flag disabled in the
National card configuration-file. Alsc see the expanded example
later in the guide.)

800 REM *#*%* SIMPLE SR{ HANDLER FQR 370 * KK
810 CALL IBRSP (BD%, SPR%)

820 WRTS="EVENT?¥

830 CALL IBWRT (BD%,WRTS)

840 RD$=SPACES (100)

850 CALL IBRD(BD%,RDS)

860 PRINT “STATUS=";SPR%, "EVENT=";RD$

Tek 4041
- BOC f AkE% Simple SRQ Handler for 370 wRE

810 Poll stb,dev ! Poll bus. Store status byte in "sth."
820 Input #dev prompt "EVENT?":event ! Send "EVENT?" Input response.
830 Print "STATUS= ";stb;™ EVENT= ";event ! Show status and event.

HP 200/300 SERIES:
800 REM ***  SIMPLE SRQ HANDLER FOR 370  **%

810 STB=SPOLL(DEV) I Poll device previocusly defined.

820 QUTPUT DEV;"EVENT?",END ! Send "EVENT?Y query.

830 ENTER DEV;EVENTS ! Input response.

840 PRINT "STATUS= ";STB;"™ EVENT= ";RVENTS ! Show status and event.
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STATUS-BYTE TABLE

Table 4
Status Byte Responses
8 7 ¢ 5 4 3 2 1 becimal Condition
6 1 ¢ ¢ 0 0 0 1 65 Power On
O 1 6 ¢ ¢ 0 1 O© 6 6 Operation Complete
0 1 0 O 0 O 1 1 &7 User Reguest
¢ 1 ¢ ¢ ¢ 1 0 0 6 8 Plotter Qutput Complete
0 1 ¢ o0 ¢ 1 ¢ 1 ¢ o Collector Supply Recover
o 1 1 0 6 0 ¢ 1 97 Command Error
0 1 1 0 ¢ 0 1 0 98 Execution Erzor
6 *r 1 0 ¢ ¢ 1 1 99 Internal Brror
WM
4% rFour-bit status code
8 rbnormal (1}/normal (0} condition
# SRQ asserted (depends on EQS command)
Power On This occurs when the power is turned on, after having
been off.
Operation This status byte is set when the 370 completes an
Complete acouisition while in store mode.
User Request This oceurs when the front-panel RQS key is pressed.
Plotter Qutput This status byte is set when the 370 completes the
Compiete ploiter output operations.
Coliector This status byie is set when a PLL error or series
Supply Recover resistor overheat error is recovered.

Commangd Error

Execulion Error

internal Error

This status byte is set when a message cannot be parsed
or recagnized.

This status byte is set when a message is parsed and is
recognized, but cannot be executed, such as AUX 50.

This status byte indicates that the 370 microcomputer has
discovered a malfunction that could cause the instrument
to operate incorrectly or that there has been an operator
error while accessing bubble memory.
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CROSS

10 CLEAR F 597451 ' IBM BASICA Decl Rev C.3

20 IBINITI = 58745! ' date:11-30-84

30 IBINITZ = IBINIT1 + 3 ' Lines 10 thru 60 MUST be in your program.
40 BLOAD "bib.m™, IBINIT1

50 CALL IBINITL (IBFIND, IBTRG,IBCLR, IBPCT, IBSIC, IRLOC, IBPPC, IBBNA, IBONL,
IBRSC, IBSRE, IBRSV, IEPAD, IBSAD, IBIST, IBDMA, IBECS, IBTMO, IBEOT, IBRDF, IBWRTF)

60 CALL IBINITZ {IBGTS, IBCAC, IEWAIT, IBPOKE, IBWRT, IBWRTA, IRCMD, IRCMDA,

IBRD, IBRDA, IBSTOP, IBRPP, IBRSP, IBDIAG, IBXTRC, IBRDI, IBWRTI, IBRDIA, IBWRTIA,
IBSTA%, IBERR%, IBCNTS)

TO FREEkRK END DECLARATIONS FOR TEK GURU GPIB INTERFACE THEKR AR KKK Kok
BO !

90 ¢

160 7 PROGRAM: 370IBMI.BAS

110 ¢ PURPOSE: SEND A SIMPLE COMMAND TO THE 370 CURVE TRACER

120 7 USING AN IBM PC CONTROLLER AND

130 ¢ BASICA PROGRAMMING LANGUAGE

140 ¢

150 ¢

160 7

170 BbS = "GPIBO"

180 CALL IBFIND ( BDS$, BD% ) 'setup GPIB interface board ¢
150

200 DEVS = "DEV5™ fknown device name on board ¢
210 CALL IBFIND ( DEVS, DEV% ) 'setup device 5 on GPIR board o
220 ¢

230 INPUT "What is primary address for 370 on GPIB? ¥ ;PRIMARYS

240 ¢

250 ¢ address 0 1s reserved fer the GPIB, address 31 places

26G ° the 370 off line. wvalid addresses are 1 through 30

270 IF PRIMARY% >= 1 AND PRIMARY% <= 30 THEN GOTO 310

280 PRINT "primary address of 370 must be 1 through 307

2580 GOTO 230

3006 °

310 CALL IBPAD { DEV%, PRIMARY% ) ‘reset dev® for 370

320 °

330 WRTS = “cross 450, 650" 'message to send

340 CALL IBWRT ( DEVE%, WRTS ) 'send message to 370 via GPIB
350 END
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SET_DISPLAY

10 CLEAR 597451 " IBM BASICA Decl Rev C.3

20 IBINITL = 58745! " date:11-30-84

30 IBINITZ = IBINIT1 + 3 " Lines 10 thru 60 MUST be in your program.
40 BLCAD *bib.m",IBINITL

50 CALL IBINIT1{IBFIND, IBTRG, IBCLR, IBPCT, IBSIC, IBLOC, IBPFC, IBBNA, IBONL,
IBRSC, IBSRE, IBRSV, IBPAD, IBSAD, IBIST, IBDMA, IBEOS, IBRTMO, IBEQT, IBRDF, IBWRTE)

60 CALL IBINITZ {IBGTS,IBCAC, IBWAIT, IBPOKE, IBWRT, IBWRTA, IBCMD, IRCMDA,

IBRD, IBRDA, IBSTOP, IBRPP, IBRSP, IBDIAG, IBXTRC, IBRDI, IBWRTI, IRRDIA, IBWRTIA,
IBSTA%, IBERR%, IBCNT%)

TO VhkRkRR END DECLARATIONS FOR TEK GURU GPIB INTERFACE R R R
80 ¢

40 7

100 ¢ PROGRAM: 370IBM2 .BAS

110 7 PURPOSE: QUERY ALL SETTINGS AND PRINT TO SCREEN

120 ¢ USING AN IBM PC CONTROLLER AND

130 ¢t BASICA PROGRAMMING LANGUAGE

140 ¢

150

160 °

170 BDS = "GPIBO™

180 CALL IBFIND { BDS, BD% ) "setup GPIB interface board ©
1%0 ¢

200 DEVS = "DEVLE™ "known device name on board 0
210 CALL IBFIND { DEVS, DEVS } ‘setup device 5 on GPIB board 0
220 ¢

230 INPUT "What is primary address for 370 on GPIB? ";PRIMARY%

240 ¢

250 7 address 0 1s reserved for the GPIB, address 31 places

260 ° the 370 off line. valid addresses are 1 through 30

270 IF PRIMARY% >= 1 AND PRIMARYS <= 30 THEN GOTO 310

280 PRINT "primary address of 370 must be 1 through 30"

290 GOTO 230

3060 ¢

310 CALL IBPAD ( DEV%, PRIMARYS ) "reset devi for 370

320 7

330 WRTIS = “SEI?" ‘message to send

340 CALL IBWRT {( DEVS%, WRTS ) 'send message to 370 via GRIB
350 ¢

360 MAXCHAR = 75 - 'user wants a maximum of 75
370 7 *characters on each output line
380 7

390 RDS$ = SPACES( MAXCHAR) ‘dimension a blank string

400 CALL IBRD( DEV%, RDS) 'read 370 over GPIB

410 RD§$ = LEFTS${ RDS$, IBCNT%) fremove right blanks

420 PRINT RDS 'print 370 response

430 °

440 I¥ IBCHNT% = MAXCHAR THEN GOTC 390 'if IBRD filled array, then
450 ¢ 'more GPIB reads are needed
460 7

4706 END
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SET_COPY (Cont'd)

516 PRINT "GPIB RESPONSE: # characters = ";IBCNT%; ‘display gpib string
520 PRINT "string received = " RDS

530 PRINT

54G 7

550 IF POINTER = 2 THEN GQOTO 660

560 7

570 1 PROCESS FIRST GPIB READ

580 I = MAXCHAR "search from end and find first
590 IF MIDS( BDS, I, 1) <> ";™ THEN I = I-1 : GOTO 590 ‘delimiter
600 SET.STRINGS( 1) = LEFTS{ RDS, I -1}

610 SET.STRINGS{ 2) = RIGHTS( RD§, LEN{ RD$) -I)

620 POINTER = 2

630 GOTO 470

640

650 ! PROCESS SECOND GPIR READ

660 SET.STRINGS( 2) = SET.STRINGS{ 2) + RDS

670 1

680 PRINT : PRINT "STRING 1 STORED IN MEMORY"™ 'display strings stcred
680 PRINT SET.STRINGS{ 1}° in memory

700 PRINT : PRINT "STRING 2 STORED IN MEMORY"™

T10 PRINT SET.STRINGS( 2}

720 ¢

730 END
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SRQ (Cont'd)

510 GOSUB 750 'print results

520 GOSUR 5890 'check 370 for empty event stack
530 IF S.BYTE% <> ¢ OR EVENT <> 0 THEN GOTO 510

540 ¢

550 END

5

570 7

580 '>> status byte and event subroutine

590 ¢

600 CALL IBRSP( DEVS%, S.BYTE%R) 'return serial pole byte

610 WRTS = "event?”

620 CALL IBWRT( DEV%, WRTS) fask 370 to send eveni code
630 7

640 RD$ = SPACES{ 80) 'make B0 character string space
650 CALL IBRD( DEV%, RDS) ‘read 370 response to "event?®
660 7

670 I = IBCNT% "find lst blank from right end
680 IF MIDS({ RDS, I, 1) <> ™ ™ THEN I= I-1 :GOTO 680 'of string

630 ¢

700 EVENT = VAL({ MID$(RDS$, I+1l, IBCNTS -I))

716 ¢

720 RETURN

5

T40 7

T50 '>> print status byte and event

760 7

770 PRINT *"status byte = ";S5.BYTE%;” event = ";EVENT;" ...";

780 IF EVENT = 0 THEN PRINT " no erroxr®

730 IF EVENT = 401 THEN PRINT ¥ power on”

800 IF EVENT = 402 THEN PRINT " operation complete®

810 IF EVENT = 403 THEN PRINT " user request”

8§20 IF EVENT = 404 THEN PRINT " plotter cutput complete™

830 IF EVENT = 405 THEN PRINT ¥ collector supply recovered”

8§40 °

850 RETURN
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TEST 370 (Cont'd)

476 IF Stat=0 OR Stat=85H THEN

489 GOSUR No_srr
498 El 5E

589 GOSUB Err_found
51@ END IF

G2 RETURN

L3g ¢

540 No_err: |

558 IF ASTLEN(ASYI="7" THEN BOSUB Listen_to
568 RETURN

579 |

L8E Err_found: |

59@ QUTPUT DevaddriEvent$ END

Lok GOBUB Listen_to

B1@ PRINT "ERROR STATUS BYTE= ";Stat;" ol
hZd RETURN

B3@ | i

54@ Listan_to: |

550 ENTER DevaddriRds

LERd IF NUMIRAE }=255 THEN

870 PRINT Rd$

580 PRINT

580 END IF

TE3 PRINT “"char rec’'d ";LEN{(Rd$):" ascii = "sNUM{RdE)

710 PRINT "#";TRIMS(RdE )" ="
729 RETURN

738 1

749 End_it: |

758 FRINT CHR®{(18);"6o to Local”;

7648 PRINT " (last addressed device responds fto manual control again)”®
770 FRINT "PROGRAM ENDED"

788 END

790 | £ND OF PROGRAM LIST
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TEST 370 (Cont'd)

GPIB TALKER/LISTENER
This program talks and listens to one instrument at a time
using its GPIB address. The terminator is EOI by default.
INSTRUCTIONS
i, finish esach entry by pressing RETURN or ENTER.
2. at T/L/C/E 7 enter T to Talk to a device
L to Listen fo a device
£ to Change device address
E {to End program
BEGIN:
anter instrumeni address(®-31), any other % to endi: {8 |, DEU= 718

sending: SET?

char rec’d 2348 ascii = &8

#0071 1 s MEASURE REPEAT;ACQUIRE AVE:32;DISPLAY VIEW: 1 ,INVERT:OFF ,CRTCAL:OFF ¢HO

RIZ COLLECT:?.QE+9 ,OFFSET: ®.0:VERT COLLECT:28.@E-3 0FFSET: 5.0iMAS OFF:PKVOLT
163 PKPOWER @,4:;CSP0L PNORMALCONFIG BSGEN;STRGEN NUMBER: 4 PULSE:OFF ,CFFSET: 3
LBOINVERTIOFF MULT:OFF ,CLIMIT:0.82 ,CURRENT:1.BE-3:AUX  -0.02:VCSPPLY 75.8:RA5

ONsOPC OGN HILOWSW LOWs#

Go to Local {(lasi addressed device responds to manual control again)
PROGRAM ENDED
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T370_CRO
1@ I PROGRAM: T370_CRG
20 I PURPOSE: SIMPLE COMMAND "CROS5" ON A 370 CURVE TRACER
3@ ! FROM AN HP200/30@ CONTROLLER
40 I
54 Event$="EVENT?"
6¢ Cmd$="CRO G600 .beB"
79 GIM Ra&{ 4001
g PRINT TAB(S);"6PIB TALKER/LISTENER" | program title
e L] PRINT "Insure that the 370 terminator is EQL”
160 PRINT " (TERM dip switch set to 2"
110 f
120 Addr_set: f SET DEVICE ADDRESS
136 PRINT "anter instrument address”;
148 PRINT "(@-31), any other # {0 endl:";
150 INPUT Addr
160 IF Addr<® OR Addr:>31 THEN GOTO End_ it
170 Hpib=7
189 Devaddr=Hpib*180+Addr
190 FRINT Addr:”, DEV="{Devaddr
2090 Do_it: ! MAIN LINE
218 PRINT * "
220 PRINT "Sending: ";Cmd$
230 CUTPUT Devaddr s Cmd$  END
249 Stat=GPOLL{Devaddr}
2ha QUTPUT DevaddriEvent® ,END
269 ENTER Devaddri;Rd%
270 PRINT “#";TRIMB(RdE); "+
288 PEINT “ERRCOR STATUS BYTE= ";Stats” "
280 | END OF PROGRAM LIST
300 End_it:
e PRINT ¥#~==-- ENO OF PROGRAM ~—-—- # "
328 END
GPIB TALKER/LISTENER

Insure that the 370 terminator is E0I

{TERM dip switch set fio @)
enter inastrument address(@-317, any gther ¥ 1o endr: 18 , DEV= 78

Sending: CRO 663,600
*EVENT @+ERROR STATUS BYTE= 8

END OF PROGRAM -~~~ *
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T370_HOR

i@ I PROGRAM: T37@_HOR

20 I PURPOSE: QUERY HORIZONTAL STATUS ON A 378 CURUE TRACER
39 ! FROM AN HPZ220/300 CONTROLLER
44 |

54 Event®="EVENT?"

=3 Quary$="HOR?"

7@ DIM Rd$(49@]

50 DIM A%L4G0]

5@ PRINT TAB(S):"6PIB TALKER/LISTENER" | program title
1@0 PRINT "Insure that the 378 terminator is EOI
e PRINT * (TERM dip switch set to @3

12 i

13@ Addr_set: ! SET DEVICE ADDRESS
142 FRINT “enter instrument address”;

158 PRINT *{@-31), any othar # to end):’;

160 INFUT Addr

170 IF Addr<d OR Addr>31 THEN GOTO End_it

162 Hpib=7

19@ Davaddr=Hpib+1@88+Addr

208 FRINT Addrs", DEV=";levaddr

218 Do _it: ! MAIN LINE

220 PRINT " g

238 OUTRUT Devadde;Guery$ END

24 Stat=5FP0LL{(Devaddr:

250 IF Stat=0 OR Stat=B5 THEN

260 GOSUR Listen_to

278 ELSE

280 GOSUB Err_found

280 END IF

389 PRINT " #— o mmr e PROGRAM ENDED -~ sir e %"
310 STOR

320 ¢

330 Err_found: !

4@ QUTPUT Devaddribvents END

3L@ G0SUR Listen_to

35@ PRINT "ERROR STATUS BYTE= "sGtaty” "o

378 RETURN

280

399 Listen_to: !

400 ENTER DevaddriRd$

418 IF NUM(Rd$ =285 THEN

42¢ PRINT Rd$

430 PRINT

449 END IF

450 BRINT "#";TRIMS(RIS); """

4648 RETURN

479 1 END OF PROBRAM LIST

4B End_it: |

430 ENDG
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T370_HOR (Cont'd)

BPIB TALKER/

LISTENER

Insure that the 378 terminator is EQI

{TERM dip swit

enter instrument address{@-31}

#*HORIZ COLLECT:2

ah set to @)

JOEEd OFFSET
PROGRAM ENCED

., any other ¥ teo and):

&. o

11-14
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T370_SET

i@
28

I PROGRAM: T370_SET
b PURFOSE: QUERY ALL SETTINGS ON A 370 CURVE TRACER
i

38 FROM AN HPZQQ/388 CONTROLLER
40 !

5@ Event$="EYVENT?"

6@ Guery$="5ET7?"

70 DIM RO$[4021]

8@ DIM ASI40G]

30 PRINT TAB(S); "GPIB TALKER/LISTENER" | program title
128 FRINT "Insure that the 370 terminator is EQI"
1@ PRINT " (TERM dip switch set to 03"

12@ i

139 Addr_set: i SET DEVICE ADDRESS
149 PRINT "enter instrument address";

156 PRINT °*{(@~31}, any other % to and): "y

16@ INFUT Addr

170 IF Addr<® OR Addr>31 THEN G0TO End_it

180 Hpib=7

190 Devaddr=Hpib+ {1 G0+Addr

208 FRINT Addr;", DEV="yiDevaddr

219 Do_it: ! MAIN LINE

220 PRINT * "

230 GUTPUT DevaddrsQuery$ ENG

240 Stat=5P0LL{Devaddr)

250 IF Stat=0 DR Stat=G% THEN

269 GOSUR Listen_to

270 ELSE

280 GOSUB Err_found

290 ENG IF

300 PRINT "#m—e e e PROGRAM ENBED-~———~—m e *
318 STOR

320 i

336 Err_found: |

340 OUTPUT DevaddriEvents END

350 G05UB Listen_to

360 FRINT "ERROR STATUS BYTE= ";Staty" Ty
378 RETURN

3@ |

320 Listen_to: |

406 ENTER Devaddri;Rds

418 IF NUM(RdS =255 THEN

420 PRINT Rd$

430 PRINT

4405 END IF

459 PRINT “#";TRIM$(RdS s ="

469 RETURN

478 | END OF PROGRAM LIST
489 Endg it |

4496 END
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370 Instrurmnent Interfacing Guide

T370_SET (Cont'd)

GPIB TALKER/LISTENER
Insure that the 370 terminator is EOI
(TERM dig switch set to 87
anter instrument address(@-31), any other § to end): 18 , DEV= 718

«CROSS £0#, B0B;MEASURE REPEAT;ACGUIRE NORMAL;DISFLAY STORE ,INVERT:OFF ,CRTCAL:O
FFyHORIZ COLLECT:2.2E+0 ,0FFSET:  Q.8;VERT COLLECT:2.QE+0 OFFSET: £.8:MAG OFFPK
YOLT 15sPKPOWER 0.0G8;CSPOL PNORMAL;CONFIG BEGEN;STPGEN NUMBER: &, PULSE:OFF OFFSE
T: 0.00,INVERT:0FF MULT:GFF ,CLIMIT:0.82 ,CURRENT 150.0E~9:A0UX @, 08 VOSPPLY a.
@1RGS ON;OPC OFF HILOGWSKH LOWs
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370 Instrument Inferfacing Guide

T370_SRQ
1@ I FROGRAM: T370_SRQ

2 I PURPQSE: HANDLE SERVICE REQUESTS ON A 378 CURVE TRALER
3@ ! FROM AN HPZQ®/388 CONTROLLER

40 !

5@ Event$="EVENT?"

50 Query$="RQSs ON"

79 DIM RA${4R01

8@ DIM AS400]

42 PRINT TAB(B);"6PIB TALKER/LISTENER" | program title
100 PRINT "Insure that the 370 terminator is sei to EOI®
e PRINT " A{TERM dig switch set io 0}

120 !

130 Addr_set: I ST DEVICE ADDRESS

1489 PRINT "enter instrument address’:

158 PRINT "(@-31), any other # to end}:™;

1658 INPUT Addr

17@ IF Addr<2 OR fddr>31 THEN G070 End_it

1886  Hpib=7

196 Devaddr=Hpib+=180+Addr

200 PRINT Addry" , DEV="iDevaddr

210 Do_it: | MATN LINE

22 PRINT * "

220 QUTRUT Devaddr; Quaery$® END

248 Stat=5P0LL{Devaddr}

250 IF Stat=0 OR Siat=B5 THEN

269 PRINT "press USER REGQUEST/SRG on 378 front sanel”
270 GOSUB Trap_it

gzt ELSE

296 G08UB Err_found

308 END IF

RN PRINT “#ee—m e oo PROGRAM ENDED-mmm— e m e # "
320 STOP

330 ¢

340 Trap_it: |

L1y Stat=5P0LL(Devaddr

36@ IF Stat=0 0GR Stat=B5 THEN GOTO 350

378 GOSUB Err_found

380 RETURN

3890 1

400 Err_found: !

41@ OUTPUT DevaddriBEvent$ END

426 ENTER Devaddri;Rd$

436G FRINT "STATUS=";Stat;" Ty "EVENT=" ; TRIMS(Rd% )

440 RETURN

A58 END OF PROBRAM LIST

460 End_it: !

479 END
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370 Instrument Interfacing Guide

T370_SRQ (Cont'd)

GPIE TALKER/LISTENER
Insure that the 3728 terminator is set to £0I
(TERM dip switch set to 8
enter instrument address(@-31), any other # to end): 18 , DEU=s 718

press USER REQUEST/SRL on 378 front panel
STATUS= 87 EVENT=EVENT 483
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370 Instrument Interfacing Guide

T370_PREAM

1@ I PROGRAM: T3I70_PREAM

E@ I PURPOSE: CREATE A WAVEFDORM PREAMBLE ON A 37@ CURVE TRACER
3@ ! FROM AN HPZ2@G/300 CONTROLLER

A7 Event®="EVE?"

L@ PRINT TAB(R);"6PIB TALKER/LISTENER"

123 PRINT "Insure that the 378 terminator is EQI®
78 PRINT * (TERM dip switch set to &)

89 !

98 Addr_set: | SET DEVICE ADDRESS

19 PRINT “enter instrument address’;

1@ FRINT "(@=3213}, any other £ to end):™;

12@ INFUT Addr

P28 IF Addr<@ OR Addr>31 THEN £0T0 End_it

14@ Mpib=7

156 Devaddr=Hpib+12@+Addr

168 PRINT Addr:" , DEV=";levaddr

17@ Do_itsd

180 PRINT

189 i Note that temporary storage fields of 2, 5, 7, and Z4
200 i are set up to accomodate the necessary lefi and right
210 i justification routines because of length dependency

22 DIM Rd$i49@1]

230 DIM WEidI${34] WFid2sl02]  WAid38I511 Wfidsl137]

249 DIM Prel$[2@0] ,PreZ8l58) ,Preds{b0] ,Pred4sl 131 ,Pream8l 3333
258 DIM Temp2$l2]1,TempS4l51,Temp78l7]

268 DIM Index$[21 . Verts[ 7], Horizs[ 7] Steps{7]1,0ffsetsl7]
279 DIM Bom$I51,AuxSL71,Acqdl3] Text$[24] Xoffslhi Yoffslh]
280 DIM In$l5@],0utdlha]

250 PRINT “ENTER WFMPRE INFG:"

300 PRINT "WFID INDEX ="y

3l INPUT Index$

326 PRINT Index$

336 TempZ&=" " I Tnitialire temporary field

346 Temp?$l3-LEN{ Index%)I=Index® b Right—justify to temp field
358 Index$=Tampl$ i Move temp field to original
360 PRINT " VERT (amps !} ="3

370 INPUT Vartis
380 PRINT Vert$

396 Temp7§=" ! I Initialize temporary field

400 Temp7${8-LEN{Veri® ) ]=Uert$ ! Right-justify o temp field
418 Verté=Temn7$ I Move temp field to original
420 PRINT " HORIZ {(volts) ="

426 INFUT Horiz®
448 PRINT Horiz#
45@ Temp7§=" " i Initialize temporary field
459 Temp 7% B~LEN(Horiz8 ) i=Horiz® I Right-justify to temp field
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T370_PREAM (Cont'd)

478
418@
458
500
518
52¢
538
549
558
569
B70
5584¢
550
E¢0
14
2@
&30
546
EL@
66@
8570
588
E490
108
718
729
738
740
758
759
770
780
THE
BOG
2i@
820
830
g4d
B5@
85d
g7e@
Bed
gg8e
960
810
320
EL1Y]
941
950

Horiz®=Temp7%

PRINT
INPUT
PRINT

" STEP (amps)
Stend
Stens

Temp7$=" )
Tenp78fB-LEN{(Step$ ) ]1=Step®

Step@s

PRINT
INPUT
PRINT

Temp 7%

" OFFSET (amps)
Offoetd

Offsets

Tamp7$=" ?
Temp7$I{B-LEN{Offseif)i=0ffsetd
Dffsaeis=Temp7$

PRINT
INPUT
PRINT

" BGM
Bom®
Bom®

FOR 1={LEN(HgmE)+1) TO &
Bgms[I1=" "
NEXT 1

FRINT
INPUT
PRINT

" AUX (volts)
Auxd
Auxs

Temp7E=" )
Temp7%L 8-LEN{ AuxS ) I=AuxS
AuxB=Temp7$

" ACH {AVG NOR ENY =

PRINT
INPUTY
PRINT
PRINT
INPUT
FRINT

FOR I=

Acog®

Acg$

* TEXT

Text$

Texnt®

(LENM{Tex1$)+1 ) TQ 24

Text®[ =" "
NEXT I

PRINT
INPUT
FRINT
PRINT
INPUT
PRINT
PRINT
INPUT
PRINT

"NR.PT {# poinis}
Nrpt$

Nrpi$

"XMULT (scientific)
Xmult®

X lt$

"XOFF {integer]
Xoffd

Koffg

TempSg=" !
TampSElB-LEN(Xoffé)1=Xof 4

Xof fg=

PRINT
TNPUT
PRINT

Temph$
"YMULT {(scientific)
Ymult®
Ymuli®

i
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Move temp field to original

Initialize temporary field
Right~justify to temp field
Move temp field to originel

Initialize ifemporary field
Fight-justify to temp field
Move temp field to original

Left~justify, blank fill

Initialize temporary fiesld
Right-justify to temp field
Move temp field fo ifemporary

Left-justify, blarnk fill

Initialize temporary field
Right~-justify to temp field
Move temp field to original



370 Instrument Interfacing Guide

T370_PREAM (Cont'd)

369

8970

&

850

1828
1210
1028
130
t@4@
1050
1B6@
1a7e
1880
1990
1@
tité
1129
1130
P14
150
6@
17a
1150
1150
1200
1210
1220
1258
12409
1258
1268
1278
1280

PRINT "YOFF (integer) =y
INFUT Yoff$
PRINT Yoff®

Temphds" ! ' Initialize temporary field
TampSSlE-LEN{(Yoff$ ) i=Yoffé b Right~justify to temp field
Yoffé=TempS% I Move temp field to original

PRINT "LN.FMT (VECTOR,DOT) ="
INPUT Lnfmt$
FRINT Lnfmtg
INPUT "ANY CHANGES?" A%
IF AS="Y" THEN GOTO 290
WFid1$="WFMPRE WFID:"&CHR$(34 & " INDEX "&lIndex$&" /VERT “8Veris
WfidZ2&="/HORIZ "&Horiz®&"/STEP "&5tep$8"/OFFSET "R0ffset®&”/BGM "BBgm$
WPid3$="/78U% "§Aux$8" /ACH "BAcy®R " /TEXT "&Text$&KCHRS( 34}
WEidS=WfidIBWFid2SRUFfid3S
Prel$=Wfidsk" ENCDGIBIN NR.PT:"&Nrpt$R" ,PT.FMT XY XMULT: "&Xmults
Prei¢=" XZERO:@ XOFF:"BXoff&&" XUNIT:U YMULT: "RYmultSk" YZERD:D YOFF:™
Prai@=Yof fE&" YUNIT:A BYT/NR:2 ,BN.FMTIRRP BIT/NR: 16 ,CRYCHK :CHKEM® "
Predg="{N,FMT: "&Lnfmt$
Pream$=Frel$iFrel$tFPrelsiPra4s I Concatenate to one siring
PRINT "Sending:"
PRINT Fream$
PRINT
Stat=SPOLL(Devaddr)
QUTPUT DCevaddriPream® END
Stat=SPOLL{(Devaddr)
QUTPUT DevaddriEvent$ ,END
ENTER Devaddr;Rd$
PRINT "#" TRIMS{RdS), "+"
End_it: !
PRINT
PRINT “"#ww~- PROGRAM ENDED —-——-s"
END
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T370_PREAM (Cont'd)

GPIB TALKER/LISTENER
Insure that the 370 terminator i{s EOI
{TERM dip switch set to @)
enter instrument address{(@-31), any other # to end): 18 , DEV= 718

ENTER WFMPRE INFO:

WFID INDEX =
VERT {amps: =2{0mA
HORIZ (volts) =7 U
STEF {amps? =1mA
OFFSET (amps? =3 .08mA
B&M w2
AUX (volis) =@ B2 U
ACQ (AVG NOR ENV Y=AUG
TEXT =7ZNERG4 ENVELOPE MODE
NR.PT (¥ points)} =1024
XMULT (scientific) =+2,BE~2
XOFF {integer) =]
YMULT (seientific) =+2.BE~-4
YOFF {integer) =12
LN.FMT (YECTOR ,DOT: =UECTOR
Sending:
WFMPRE WFID:"INDEX 1/VERT 20ma/HORTZ 2 W/STER imA/OFFSET  3.00mA/BGM:
28 /AUX -0.02 U/ACK AUG/TEXT ZN3%04 ENVELOPE MODE “ ENCDG:BIN NR.PT: 1024 PT.
FMT: XY  KHMULT: 42 . 8E-2 [ XZERD @ ,XOFF: 12 ,KUNIT:U YMULT s 42 . 0E~-4 YZERQ:D ,YOFF: 18
JYUNIT:A BYT/NR:2 BNLFMT:RE BIT/NR:1@ ,CRUCHK : CHKGME LN FMTIVECTOR
# EVENT @ #
#———— PROGRAM ENDED —~w-—=#
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