GPIB OPERATION

GENERAL PURPOSE INTERFACE BUS (GPIB)

Functions

I'he GPIB® interface, offered as an optional accessory, allows the instrument to be coupled to a
controller. The essential purpose of the GPIB functions 1s described below, Further information
on the general features and applications of the GPIB system can be obtained from the separate
GPIB Manual offered as an optional accessory (see Chap. 1, Accessories).

Setting the GPIB address
The instrument’s talk and histen addresses can be selected on the rocker switch bank illustrated in
Fig. 3-13.This is positioned on the GPIB unit to the right of the connector and is accessible at the
rear panel. GPIB switch settings are summanzed in Table 3-3,
Note...
If the address s changed, the instrument must be switched off then back on to enable the
instrument to read the new GPIB address.

For talk and listen mode: set switch 6 to 0 e g, XXXXX(0 where X = b or | to form an address
in the range () to 30 decimal.

Fortalk only mode: Setswitch 6 1o 1 and switches 1 and 2 as required for the following:—
&
Switeh | 2 3 4 5 &
U 0 X X X 1 Upperandlowercase, <CR>suppressed.
0 1 X X X 1 Upperandlowercase, <CR> not suppressed.
I 0 X X X 1 Uppercaseonly, <CR> suppressed.
I 1 X X X | Uppercaseonly, <CR= notsuppressed.
X=  Don'tcare,

Mote...
If any switch position is changed, the instrument must be switched off and then back on to
enable the instrument to read the new setting,

ADOORESS TALK

+—— PRESS NUMBER ENO
FOR ™V

*—— PRESS OPEN END
FOR'0Q"

Binary Volue 15 & & ? 1

Fig.3-13 GPIB address rocker switch bank

" Where GPIB s Marcont Instruments implemeniation of the General Purpose Interface Bus in
accordance with IEEE Standard 488-1978 and [EC Publication 625-1 (First Edition).
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Capability codas

TABLE3-3 GPIBSWITCH SETTINGS

=
Function
Switch Bit S
Talker:Listener Talk anly
i 4 MS address bit Upper case characters only
(for machines with upper case only)
2 3 Address bit Suppress carriage return in output
(for dedicated printer units)
3 2 Address bit Not used '
4 1 Address bit Not used
5 { LS address hit Not used
L 6 5 ‘ [ = talker/listener | =talk only

Capability identification codes
These are defined by IEEE Std. 488-1978. The capabilities are as follows:—

SH1: Source handshake {complete capability)

The source handshake sequences the transmission of each data byte from the instrument over
the bus data lines. The sequence is initiated when the function becomes active, and the purpose
of the function is to synchronize the rate at which bytes become available to the rate at which
accepting devices on the bus can receive the data.

AH1: Acceptor handshake {complete capabillity)
The acceptor handshake sequences the reading of the data byte from the bus data lines,

T5: Talkerfunction (complete capability)

The talker function provides the 2955 with the ability to send device dependent messages over
the bus to other devices. The ability of any device to talk exists only when it has been designated
as a talker by the controller.

TEQ: Extended talker (no capability)

L4:  Listener function (no listen only function)

The listener function provides a device with the ability to receive device dependent messages
over the bus. The ability of any device to listen exists only when it has been designated as a
listener by the controller,

LEO: Extended listener (no capabllity)

SR1: Service requestfunction {complete capability)

The service request function gives the 2955 the capability to inform the controller when it
requires attention.

RL1: Remote/local function {complete capabllity)

The remote/local function allows the 2955 to be controlled either by the local front panel keys
or by device dependent messages over the bus.

PP0: Parallel poll function {no capability)

DC1: Device clear function {complete ca pability)

Device clear is a general reset and may he given to all devices in the system simultaneous|y
(DCL). 2955 resets to the power-up mode,

DT1: Device trigger function {complete capa bility)
Device trigger is used by the 2955 to initiate a sequential tone sequence.,

CO0: Controller function {no capability)

E1: Opencollector drivers
The GPIB drivers have open collector. rather than tri-state outputs.
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Display annunciators
Display annunciators
During GPIB operation, the following announcements are made on the screen:—
Remote: Omnee the mstrument has received a remote enable and has been addressed, it will enter

the remote state, This is annunciated by REM appearing in reverse field in the bottom right-hand
corner of the screen.

Addressed: When in the remote condition and the instrument is addressed to either talk or listen,
this s annunciated by ADR appearing in reverse field in the bottom right-hand corner of the screen.

Service request: When in the remote condition and enabled, a service request is raised, this is
annunciated by SRO appearing in reverse field in the bottom right-hand cormer of the screen,

Local: When in the remote condition and Local Lockout (LLOY) has not been sent, this is
annunciated by LCL appearing next to the HELP key. Pressing HELP will then cause the
instrument to enter a Go To Local (GTL) condition.

Note that the Go To Local condition is not the same as the power-on condition since the remote
enable (RENY ine from the controller will still be active.

GPIB commands

Commands take the form of a two-character alphabetic pair which may be followed by amplifying,
non-exponential numeric data. Separators are required for multiple data and for multiple
commands forming a string.

Command format
Thistakesthe lormof =HEADER= <DATA= <TERMINATOR/SEFPARATOR= L
=<=HEADER:= — A two-character command identifier,
=<DATA= — In form NR1 (integer) or NR2 (fixed decimal point},

i.e.exponential formats are not allowed, Where there
15 more than one item of data, separators must be
used.

<TERMINATORSEPARATOR> — Used to delimit commands in command strings. Can
be omitted if unambiguous,

<> <. >=<{R> = Command separators,

<L.F>= <ETX>= <ETB> <E0l> - Command string delimiters/terminators. Note that
< EOI= must only be sent withthe last character.

<SPACE= — lgnored by the system—used forintelligibility only.

The example which follows shows the format of a command string where the data items are
separated by commas, the commands are delimited by semicolons and the string is terminated by
EOIL:-

POA0.3; PO41 .5 =EO[> - POke 3 and 5 to memory locations 40 and 41 respectively,

Notes...

(1) Certain commands cause the instrument to output more data than it can store in its output
buffer, ¢.g. 5V and RD39, see "Non-keyboard commands’ below. The result is that the data
is held off from entering the buffer and hence the instrument stops,

To prevent locking up the instrument, a 2 second timeout takes effect. If data output has not
been started, or 1s read out slower than | character per 2 seconds, then a buffer overflow error
is raised and the instrument aborts the command.

(2) The input buffer length is 128 characters. If the buffer overflows, then the GPIB is held off
until further space is available. If however, the buffer does not contain a command delimiter
then the data is Jost and an error is raised. This is because command interpretation, and hence
butfer unloading, does not vccur until a command string delimiter is received.
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(3) If a syntax error iy detected, then that com mand and all subsequent commands up to the next

command separator are aborted

(4) When Device Clear is used,

initialization of the instrument

Data output format

Every request for data will cause a
be that outlined below. Note that ifn
will have its own terminator se

and an error is raised.

it is recommended that 1 0.5 s wait period follows while re-
oceurs. This avoids corruption or loss of GPIB commands.

response from the instrument. The form of the response will
o data is available the default response is NULL. Each reading
quence but the <EQI> terminator is only sent once the cutput buffer

isempty,
The format takes the form of <HEADER> <DATA FIELD> <TYPE FIELD>
<TERMINATOR>
<HEADER> — Data is only sent in this field if a description s necessary, e.g.
WHOLE PAGE.
<DATA FIELD> - This field contains the reading, it may be a numerical or alpha string,
There is no fixed format except that numerical data will conform o
NRI1orNR2 data types (i.e. non-integer).
<TYPE FIELD> = Data is only sent in this field il the data in the data field requires

qualifying e.g, MHz, dBm . etc.

<TERMINATOR> - A readings are terminated with <CR> <LF>. This enables
minimum interaction between a controller and a printer. Note that
<ETX> <EOI> is sent when the output buffer is empty and ETX
isselected.

Keyboard-equivalent commands

Below are listed the GPIB
however, that
are used. Thec

Command
TX
RX
DX
TN
BC
5C

HDn
HP

AG
RT
RG
SM
MDn
SNn

AC
ne
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Key

X

RX

DX

TONES

BAR CHART

SCOPE

HOLD DISPLAY
HELP

AF GEN
RX=TXFREQ
RFGEN
SETMOD
MOD ON/OFF
SINAD S/N
DIST'N

AC/DC
ACTIC

commands that perform the functions of the kevs named alongside. Note
for the numeric, minus sign and decimal point keys, the normal ASCI] cquivalents
ommands are summarized in Fig.3-14.

Function

Transmitter mode
Receiver mode
Duplex mode
Tones mode

Bar chart

Oscilloscope

(if requested in duplex then the lower half of the screen is
cleared and the barcharts are disahled)

Hold display [off,on : n=0. 1]

Help

AF generator

Set RXto TX freq uency

RF generator

Set modulation

Modulation switch [off, on :n=0.1]

Off, default (SINAD or S/N), non-default
(SINAD or S/N), distortion [n=0.12.3)

AC coupling
DC coupling



Command

FR
LV
D1

STnn
RCnn

M7
K&
HZ
VL

LY RY
BAY
DB
DM

M
AM
PM

Fln
Fin

FU
FD
LU
LD

AW
RP
VD
Wi
TD
Iy

[Pn

XA
~B
o
XD
XE
XF
XG

Mar. B6

Key

FREQ
LEVEL
S INCR

S5TORE
RECALL

MHzV
kHzmV
Hz/uv
MHz'V
kHzmV
HzuV
di

dBm

M
AM
oM RAD

BAND PASS
LOYW PASS

FREQ T
FREQ |
LEVEL ?
EEVEL:]

SINGLE
REF

SELECT

>

RX

X

IONES
BARCHART
SCOPE
HOLD

GPIB OPERATION

Keyboard commands
Function
Frequeney
Level
Increment/decrement
Store settings [nn=01 to 3&]
Recall settings [nn=00to 38]
Megaheriz
Kilohertz
Hertz
Yolts
Millivalts
Microvolts
Decibels
Decibels relative to | mW
Frequency modulation
Amplitude modulation
Phase modulation
BPfilter [300 Hz-3.4 kHz : n=0)]
LPfilter [15/50kHz, 300 Hz : n=1,2] ’

Frequency increment
Frequency decrement
Level increment
Level decrement

Scope single sweepand arm

Scope repetitive sweep

Scope vertical scale increment

Scope vertical scale decrement

Scope horizontal imebase increment
Scope horizontal timebase decrement

Input socket select [BNC. N-type.
one port duplex: n=(,1.2]

Soft key A
Softkey B
Soft key O
Soft key D
sSoft kevE
Soft kevF
Soft key G
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Fig.3-14 Keyboard equivalentcommands used in GPIB operation,

Non-keyboard commands

Below are listed the GPIR communds that provide functions additional to those for the keyboard.

SETTINGS
Cemmand Function

P> Setinstrument into potential difference mode.

EM Setinstrument into e.m.{f. mode.

EV Enable VARIABLE control

BAY Disable VA RIABLE control

SE Store/poke enable.

sD Store/poke disable.

~On Service request [inhibit, error only, enable: n=0),1 2|

Lc Upper case only in terminator strings. ¢.g. DBM.

LC Mixed case terminator strings, e, g. dBm.

WRe,r, Write data following command until arecognized delimiter is seen. c.g. EOL ETX,

=<CS8D> <LF>, Start location on screen s ¢ = column, r = row, Note that <CR> has the

effect of <CR><LF>. Details on the use of this command are found under *“WR

(WRite) command’ later on in this chapter.

The ASCI values ol screen characters are:=

ASClli(decimal) Function

.1 Graphics characters

2 Reverse field ‘0
*3 EXT<CSD=

4-4 Reverse field ' 1" ta ‘6’
*10 Lineteed

11,12 Reverse field *8' and ‘9°
"3 Carriage return

14-18  Graphics characters
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ASCIl (decimal} Function

14
20
21
22
23
24
25
26
27
28
29
30
31
*32
33
34
35
36
=37
38
i
Ty
41
42
*43
*44
*45
*46
*47
*48-57
*58
59
al
H1-64
*h5-90
91,92
93
04 45
i}
u7-122
123-125
126
127
128
129-191
192
193-218
219-223
224-255

Reverse field 7"

g

e

Bell character

Graphics character (unused)
e

@

Copyright svmbaol

Graphics character (unused)

Reverse field space
Space

g’

iy

Underline

n

‘'

.n-
im'
-'d!

= =

oy

Reverse field top

Graphics character (unused)
Box characters

‘At

Box characters

- }'

Box characters

Pointer character

Reverse field "A'to'Z’
Graticule characters

Down arrow

Up arrow

Graphics character (unused)
Scope graticule characters
Flashing graphics character
Flashing ‘A’ o2’

Flashing graphics characters
Dim bar chart characters

*Denotes standard ASCII characters,
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Command

Ds
ES
s
RS
PG
POm.n

DUm.n, n

TF
TE
LF

EX

ET

BN

PR

CR

aP
BXn.m

BP

READINGS
sV

PEm

RDn

:cxwmu-&mm—

—_

g ]

3-a0
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Non-keyboard commands

Funection

Disuble sCreen outpul
El];il‘r]::ncrft:nuu!put Details on the use of these commands are given
Clearsereen under ‘Screen commands’ later on in this chapter.
Restore screen

Purges output buffer. Clears data available flag but SRO remains raised.

Pokes data n into location m. Note that this command includes a 10 ms delay for
EEPROMS. Data cannot be poked to the display sinee it is not memory mapped (use
the WR command),

As for PO but continues storing bytes until a terminator is received or a maximum
of6d bytes. Note that this com mand includes a 10 ms delay for EEPROMs.

Tells instrument to record sequential tone frequencies,
Tellsinstrument to record sequential tone numbers and errors,

This causes the instrument tosend <EOl> with <[ F=. This is the default condition
and will suit most controllers. However, care should be taken when there are
multiple readings in the output buffer as data could be Jost,

This causes the instrument (o send <EOQI=><ETX> when the output buffer is
empty. <LF=issentembedded between readings.

Enable r.f. directional power head if fitted.

Disable r.i. directional power head.

Seleet peak envelope power forrf. direetional power head.
Select CW power for r.f. directional power head.

Suppress GPIB annunciators (cleared by RS),

Put upsoft key boxes (used to arrow the mode keys).
Where n = box pattern, m= length of box. Details on the use of this command are
found under'BX (BoX)command' later on in this chapter.

Beep. sound a tone in the loudspeaker. Note that the loudness is determined by the
VOLUME control serting.

When next addressed to talk, will send a data sining which, when sent back to the
instrument, will restore current settings sec note (1) under “Command format’,

When addressed to talk, will send data at location m. Note that varigble areas only
can be accessed.

When addressed to talk. will send reading orsetting specified in n as follows: -

RF counter frequency Reading
RF power Reading
Modulation frequency Reading
Modulation level Reading
AF counter frequency Reading
AF level Reading
RX distortion; SINAD: §/N Reading
TX distortion Reading
Modulation peak: +ve deviation Reading
Modulation trough; —ve deviation Reading
RF forward power Reading
RF reflected power Reading
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ER
VN
SK

13
14
15
16
17
18
14
20
21
22
23
24

25

26

-
s

28
29
30
31
3z
EE)
34
35
36
37
Eh
4

YEWR! return loss
Sequential tone |
Sequential tone 2
Sequential tone 3
Sequential tone 4
Sequential tone 5
Sequential tone 6
Sequential tone 7
Sequential tone 8
Sequential tone Y
Sequential tone 10
Sequential tone 11
Sequential tone 12
Sequential tone standard
RF generator frequency
RF generator level

AT generator frequency
AF generator level
Modulation frequency
Modulation level

RF frequency increment
RF level increment

AF frequency increment
AF level increment

Mod frequency increment
Mod level increment

GPIB OPERATION
Non-keyboard commands

Reading
Reading
Reading
Reading
Reading
Reading
Reading
Reading
Reading
Reading
Reading
Reading
Reading
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting
Setting

Whole page readings and settings (RX,TX and DX only)-see Note (1) under

*Command format’ above),

When next addressed to talk. will send the code for the last error detected.

When next addressed to talk , will send the software version number,

When next addressed to talk, will send an ASCII character corresponding to the last
key pressed, The ASCII characters corresponding to the keys are shown in Fig. 3-15.

| EE
(=] [T [+
| OO
oinia
= ==
oo
il (o] b
| BEE

L o
00 *ﬁﬁg oo RoRo

Fig.3-15

OEEIE
0EE

IEEE)

7N

|

o
)

o |
=]

EIGIE)

.

4
“i

.

%
= [v]

i}
-
£

|
L

ASCIl characters sent (corresponding to last key pressed) when SK command is used In GPIB operation,
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Example

Operating example

Set the signal generator to 123.5 MHz (with increment/decrement step set to L0 kHz) at i level
of =30 dBm modulated by 1.0 kHz a.m_ ar 509, Preparatory to measuring signal to noise ratio.
The following string is sent after addressing the instrument as a listener:-

RX:RG;FR123.5MZ:D1 itHlKZ;LV-—JﬂDM;SM;FR IKZ;LVSOAM:MDI ACEN2<F>
This breaks down s follows: -

RX Receiver test

RG RF generator
FR123.5MZ Frequency 123.5 MHz
DIKZ, Delta increment 100 kHz
LV-30DM Level —30dBm

SM Set modulation
FRIKZ Frequency 1 kHz
LVSlAM Level 504 a.m.
MDD Modulation on
AC ACcoupled
SN2 Signal/noise

Whenready. the level and distortion results can be selected for reading by sending the following:—
RD6<LF>RD7<lF>

Thenthe instrument s addressed as a talker to receive the result.

Trigger

The bus trigger system can be used to start the transmission of a tone burst whilst the instrument
isin the RX mode. However, the rone sequence must have been previously set up. Typical trigger
commuands include Selective Devige Trigger (SDT)and Group Execute Trigger (GET).

Service requests (SRQ) and status byte

When enabled, the 2955 can request service to indicate to the controller that data is ready or to

warn ol an error condition. In response to a serial poll after asserting SRO), the 2955 provides a
status byte whose bits are allocated as shown in Fig, 3-15.

l_Functlnnsamrtwwhunﬂwhim:m‘l'nrtrua L':'j "‘J_ﬁ J 4 J 3 ] 2 J | 0
| ]

|

Data ready

.

Service request

Error has occurred

Error bit 4—Numerical entry

Error bit 3—Dataerror

Errorbit2- -Abnormal operation
P

Errorbit 1 —Syntax error

Error bit 01— Input/output buffer overflow

L —

Notes...
(1) DATA READY and ERROR bits are cleared after the next time the instrument is addressed
to talk,

(2} TheSERVICE REQUEST bit is cleared after a serial poll.
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Creating a display
CREATING A DISPLAY

The addition of the GPIB unit enables a display to be created 1o your own requirements. To make
this as easy as possible, the instrument is programmed with a number of specialized screen
commands as well as having a comprehensive character set stored in memory,

Screen commands

The operations involved in creating a display are: firstly to clear the current display; secondly to
show the user-configured display with the selected measurements appearing when and where
required: thirdly to return to measurement mode. The following commands are used for these
Purposes:

CS—Clear Screen: This clears the screen but allows measurement results to be displayed.
D'S—Disable Screen output: Stops measurements from being displayed on the screen.
ES— Enable Screen output: Enables measurement results to be written on the screen.
HD—Heold Display: Used to halt instrument operation.

RS—Restore Screen: Returns display to measurement mode.,

The above commands may be used to operate the instrument in two modes: one in which the
instrument is halted; and one in which the instrument is still running.

Instrument halted example:

COMMANDS
"HDICS™ | T
tWR— COMMENTS
“BX—" (1) Keyboard GP1B commands are ignored.
EK—T (2) Readings held are those at time of “HD ™,

!
“RS™ /

Instrument running example:

COMMANDS _

s DR COMMENTS

_1E5‘WR =LF>"D§ (1) Keyboard GPTB commands are responded to.
F.!I;,BX—D.‘) (2) Newreadings are valid and readable.

“RE”

Printing on the screen
. To print on the screen the BX and WR commands are used.

BX {BoX)command

This command is used to position and define the boxes (arrows) on the screen poiating to the mode
keys. The command has the form BX n.m where n = box pattern and m = length of box. A display
examples shown in Fig. 3-16.

Box pattern (n): The boxes appear in fixed positions on the screen against the 8 mode keys. These
positions are binary coded—1 for a box, U for no box—and are binary weighted from top to bottom.
For exampile, for boxes to appear next to the DUPLEX, BAR CHART and HOLD DISPLAY keys
then n = binary 01010100, which (reading conventionally from right to left) = 84,

Length of box (m): This is the number of characters in the box to a maximum of 31. To produce
the box to take 'PRESS WHEN READY" then m = 16 (spaces included). If boxes of different
lengths are required, sequential BX commands must be sent.
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Note...
The rightmost two squares are used for the point of the arrow and are not available for
characters. Thus a hox of length 6 to contain, ¢.g2. RETURN will have an apparent length of
K.

To print a box of length 10) as shown in Fig. 3-16 byt against the SCOPE key, the command string
would be: -

"BX32.10m

To clear the screen prior to the hoxes being printed, add 64 to m, For the example above m = |
+64=74.

Since CONTINUE and RETURN are commonly used for menu displays, the facility exists to call
these labels up by simply adding fixed values to m. Note that the position of each arrow is fixed.
1.e. CONTINUE dgainst the SCOPE key and RETURN against the HOLD DISPLAY kev.

CONTINUE: To call up the CONTINUE label, add 32 to m. But ensure that there is sufficient
room for the word in the box, i.e. m must be at least 32 + 8 = 41 otherwise CONTINUE will mot
be printed. Thus to display CONTINUE in a box of length 6 against the BAR CHART key, the
command string would be “BX 16 40"

RETURN: To call up the RETURN label against the HOLD DISPLAY key, add 128 to m.
Ensure that m is at least 128 + 6 — 134 otherwise RETURN will not he printed. Fig. 16 shows an
example of the use of this facility,

To print inside a box, other than for CONTINUE and RETURN which appear at fixed positions,
use the WR command,

Calumn

How

5 i5 |18 0 |25 j3 jas Row ‘Weighting
II[IIIIII|.‘JI||JI—IF :
1 2

H F

-
=

i)
]

-]
w

FIFF

|
1

L

T
|

TEHTH]
1
—

Tiawe s

MI|MILMJ|1\/JJT|\1

S |
E_- | l i1 it Jaru!!
?5: =—— |_ —|_ [E=[TurN i: ___ vl o AT
: ‘ | I B: i% z HELF
an |
lHIJH”HJ”HHJHHIrHrrHIH

TP N

Fig. 3-16 Screen addressing example. Sending “WR20,15,a" will print the reverse field A positioned at the
centre of the 40 x 32 display area. The arrowheads show the assigned positions of boxes. Sanding
BX64,138 will print RETURN as shownin a box of length 10 opposite the HOLD DISPLAY key.

3-44 Mar. B&




GPIB OPERATION
Creating a display

WR (WRite) command
This command is used to write the data following the command until a delimiter is seen. The start
location is ¢ = column and r = row. For example, to print a reverse field A at the centre of the
screen atcolumn 20, row 15 asshown in Fig. 3-16 use:-

"WR2L15.":CHRS(97) or “WR20,15a"

Note that anything immediately following WRe.r is treated as a literal. Thus for multiple WR
statements, end each one with <LF= ar other terminator, e g.

WRIOS " CHRHN0)WR20, 16 b .CHRS(10) nor “WR20.15.2, WR, 2016 DT CHRS0)

‘The command is also used to print a label inside a box produced using the BX command. Refer
to Fig. 3-16 to find the column (variable) and the row (fixed). For example, to print RETURN as
shownin Fig. 3-16 but against the SCOPE kev the command string would be:—

"WRIKZIRETURN™
or inside g box:—
CRXIZOWR2ZS 2IRETURNT

Character set

The complete set of characters for the instrument is shown in Fig. 3-17. These characters may be
used with the WR command to print onto the screen. Note that with the principal exception of the
alphanumerics—A to Z, 1) to Y—the characters are not standard ASCIL. Because of this, when a
tower case letter is sent (in standard ASCIT) from the controller it is interpreted by the 2955 as a
reverse field upper case letter.

EME B
“F#HM 7@ :Hr I 4leim)
h HEE?H?M.
B
|

|HHLNHE

“d”qu:' +Il|l

EFEEEHU
ST
A | |
“C=l TTTTT T
PR ERLULINA 5 =6
LU ]
~HIIKL N

Fig. 3-17 Character set for 2955. Characters are written on the screen using the WA command. The characters
shown blank are either unallocated or are machine functions, e. Q. 32 |s space. Nota that character
10—reversafield 7 —is not available. Use character 19 instead,
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Aeversa field characters

Many of the reverse field characters, by their structure, have an open top, For characters which
have a bar at the top e.g. E.F T this is particularly noticeable. A more pleasing appearance may
be given to such a character by printing a reverse field top character (ASCII 59) directly above it.
For example the reverse field F sent by:—

“WRI1(,15¢"
isimproved by adding: -
“WR20,14";CHR$(59)

Worksheet

Fig. 3-18is provided as a worksheet for defining the screen addresses and plotting the screen layout.

Graticule characters

Some caution is required in the use of characters 128 to 191 since these are used (o form the
oscilloscope graticule. When the instrument recognizes a graticule character it also switches on the
oscilloscope trace for the duration of tha character. This may cause strange affects when these
characters are -used to form a user-defined display. Because of the method of triggering, no trace
will be observed as long as these characters are notused in a vertical sequence (the screen is scanned
from top to bottom). This means that, for instunce, horizontal lines of these characters may be
drawn as long as they are staggered i c. chequerboard or alternate lines.

Todetect the presence, or otherwise, of the (race in a user-defined display, check for any movement
in the display while adjusting the oscilloscope POSITION controls.
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Worksheet

"

Sl
S, i M. XVLINAS 8I1d9

62

5Z

¥4

il

£l

0E

SZ
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Sl

al

GE OE =T/ 0z 51 0l

SNOILYI0T
() NWNTO3

¥08

(M OH

Fig.3-18 Screenaddress worksheet
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Display example

Display example

A typical application of a user-created display is shown in Fig. 3-19. which features an
interconnection diagram, The decompanying program was written using an HP 9816 Personal
Computer.

HuND PORTOELE TEST

RADID: mBCrz34
PLEASE CONNEr-

BaDIO as suowy

THEN PRESS any
KE¥ Ta CONTINUE

1820 Stapt: DIM AL 0@

1318 fAiddr=785

1820 REMOTE Addr

18328 RESTORE Racio

240 GOSUB Displaypage

1858 STOP

T86@ Radio: OATA 11,8 HaND PORTABLE TEST

1878 DATA 11 | ArRrorgeRrnEasns e

13aa CATA 0,4, RACID: ABCIZZa"
fage DATA B . &5 CRRPTRIPIRRRARRERDR "

1rog DATA @.6,° 7 RQRRBRRRR" ¢ (v rirp

riig OAaTA B&,7." 77 plEef e Sl FLEASE COMMECT™
1129 DATA @,8, 17 (A CEd R e d

113@ OATH 8,3, 77 2858 9c0ccq 7 RADID AS SHOWN®
| 140 DATA @,18,° 47 gy Ar

1158 DATA @, 11, g9 7 o°

1168 DATA B, 12,7 % (Lo g

1178 DATA @,t3 ¢ 9)0@#@555@_' 4 7 THEN PRESS AMY"
T 18Q OATA B, 14" ¥ €2 o

1198 OaTH FI5,7 7 mecicea ? KE¥ TO CONTINUE®
120@ CATA @16, & Iy ibbidetetre e

12re DATA B 17 B Py

22 DATA @,:8 7

1220 oATA B,19 " ' COPDRE " ANTENNA"
124 DATA @ 2@, } Erzgzpg’

1258 DATA @ 21 P

I250 OATA @& 22 - Hr MIC Yopg?"

127 DATA @ .23, " FoERERDRRETARATY

1269 OATAH @, 74 : TEART

1298 DATA B, 25.° } SPEAKER 7 7

1308 DATA Q.76 .," 'RERARABERATs o 7!

1319 UATA @ 27 ° ? .

132 DATA @,28." 7 i

133 DATH B .25, " T o

| 348 DATA @30 ¢ SEpE

1358 OATA —10,0.8

1268 |

1378 |

Zge [

1398 Displaypage: DUTPUT Ader USING "KMy "HOVESCS” I CLEAR SCREEN
1aga READ ¥ .¥ . A%

I a|@ IF ¥<@ THEN RETURN I PAGE COMPLETE?
l42d OUTRUT Addr USINEG "p© POWR T YT, T R

1430 GOTD f40@

|44 !

145@ |

146D 1

147a END

Fig.3-19 Display example— Interconnections
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PRINTER

General
Any listen only printer may be used with the 2955, A printer designed for use with the instrument
is offered as an optional sccessory (see " Accessories’, Chap. 1),

Power supplies

When operating with the 2955, the printer offered as an optional accessory uses the ACCESSORY
socket for its power supply, For stand-alone operation, it requires a supply of £12V at 2 A peak.
If any other printer is used it would normally need to have its own power supply, However, the
ACCESSORY socket may be used (pin 2 supplies =12 V at approx. 100 mA continuous), but if
so the low amount of power supphicd must be taken into consideration.

GPIB cable

The GPIB cable 15 connected between the printer and the GPIB interface unit fitted at the rear
of the 255, For cables with the [EC connectors. the [EEE to 1EC adapters (see ‘Accessories’.
Chap. 1) may be used for conversion purposes.

Operation

Foruse asa ticket printer for printing out measurement results proceed as follows:—

(1) Muke the power supply and GPIB cable connections as given earlier,

(21 Set TALK ONLY (switch v to 1) on the 2955 GPIB address switch, Set switches |1 and 2
respectively as follows:—

th = Upperand lowercase, == CR > suppressed

U = Upperand lower case, <<CR = not suppressed
[l = Upper case only, <CR>= suppressed
Il = Uppercase only, <<CR> not suppressed

Mote that in TALK ONLY mode. switches 3.4.5 are inoperative.

{3) Switch the 2955 off then back on to enable the instrument 1o read the new switch settings.

{4) Press the HOLD DISPLAY key. HOLD OFF is displayed against the SCOPE key and
PRT appears against the HELP key.

{5) Pressthe key arrowed by PR'T. This starts the printer and results in a printout of the major
settings and readings shown in the top halt of the display (see example in Fig. 3-20). Note
that once printout has started there is no way to abort it

(6) When using the ACCESSORY socket for power, the screen may be affected (sides drawn
in) due to power drain, especially when printing rows of dots. This is unimportant and will
not affect measurement results since these are already frozen,
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Printer
TRAMSMITTER TERT
SETTINGS
RAF FREGIL.DO0T kHZ
LEBErr T 0m
FILTERIY, 323, Gz
410 LA ol
SRR AN s
S 4 K B
Fig.3-20 Transmitter testprintout example. !

Foradditional printing information, refer to the appropriate printer instruction manual,
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