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GENERAL INFORMATICN AND DATA

o e

Counters Due 1o there being rwo frequency counters, -simuitaneous AF and RF
frequency readings can be displayed. Ranges and resciutions are respectively 10 Hz w
20 kHz at 0.1 Hz and 1.5 10 1000 MHz at ! or 10 Hz. Either an internal or an external
frequency standard may be used. '

Signal generator The signal generator can be amplitude. frequency, or phase modu-
lated, internaily or externaily, the internal modulating signal being obtained from the AF
generator. Amplitude moduiation is variable up to 70% for carrier frequencies from 0.4
to 400 MHz. FM deviation can be set from 0 to 25 kHz. and ¢M deviation from 0 to 10
radians. Transmitter and receiver measurements can be made from a common N-type
connector. The generator BNC socket is automatically protected against reverse power

averloads.

Modulation meter Automatic frequency tuning and leveliing of the modulation monitor
provide accurate measurements of AM, FM and ®M. Because of the independent tuning,
modulation measurements are easily made on duplex sysiems. The modulation may be
observed on an oscilloscope and its symmetrychecked from the peak and trough values
dispiaved on a dual bar chart. The demodulated output is available ar a rear panel
sockat. Provision is made for audible monitoring using the built-in loudspeaker or by an

external ioudspeaker or headphones.

RF power meter The absorpton RF power meter will measure up 1o 75 W contnuously
or up 1o 150 W for short periods. over a frequency range of 1.5 1o 1000 MHz.  Power
levels may be observed on an autoranging bar chart in addition to the digital readout
The connection of the throughline power meter (available as an opuonal accessory)
extends the capability of the instrument by enabling measurements of forward power,
reverse power and VSWR tc be made.

AF generator The AF generator provides a range of frequencies from 20 Hz 10 20 kFiz
plus a fixed 1 kHz ourpur used for distortion measurements and 2 tone test Its audioc
output is availabie at a front panel socket and it also provides the internal AM. FM and
®M for the signal generator. A combined 600 Q balanced to unbalanced converter and
20 ¢B auenuaror is available as an opuonal accessory. = - : - e

AF voltmeter Operating in the range 20 Hz to 20 kHz. the true RMS audio frequency
voltmeter has provisions for measuring AF or AF plus the DC component. Band-pass
and low-pass filters may be selected. Level may be observed on an autoranged bar chart.

Distortion meter The AF distortion and signai to noise ratio meter and the associated
SINAD meter operate at a frequency of 1 kFz supplied by the AF generator. The bar
chart displays are autoranged at 10% and 30% for distortion and signal to noise. 18 dB

NS N T S |

and 30 dB for SINAD. The CCITT and C-message filters (availabie as opuona.
accessories) enable psophometrically weighted measurements to be made. :

Tanes decoder and encoder For testing selective calling rone encoding and decoding

equipment, the instrument is capable of receiving and generating four defincgi tone
frequency swandards plus & user—defined standard. Sub-aucible tones <an 2150 b"f
generated. Provision is made to receive a sequence of up to 12 and send a sequence Ci
ap to 11 out of 15 allocated tone frequencies. For transmuitter testng, each rece{veq tone
is compared with the standard frequency ailocations held in memory and, if within Limits,
its tone number and % frequency error is displayed. For receiver testing, the tones may
te generated in single step, tone burst or continuous cycle,
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GENERAL INFORMATION AND DATA

GPIB interface unit  This unit greatly extends the versatility of the instrrument, and
aliows the instrument to form part of an automatic test system. The GPIB additionally
enables a display t be configured to the user's own requirements using a comprehansive
character set. The GPIB also enables a 24 column ticket printer option 10 be used.

Calibration and test Routine calibration needs have been kept 1© a minimum, and
calibration factors stored in 2 non-volatile memory may be accessed with a secure access
code from the front panel keys, or via the GPIB, permiming rapid recalibration. A buiit-in
self test facility may be called whenever required which enables fauits 1o be identified to
major rmedule level or to groups of components.

I

SPECIAL FEATURES

Transmittar test

Setting: TX key préss selects test mode.

Auto-tuning: Typically under 3 seconds to acquire and measure:-
RF frequency.
RF power.

Modulation frequency and level.
Modulation distortion.

Manual tune: ~ Displays positive and negative frequency offset from
carrier. 3 digits and decimal point indicate most
significant error.

Tones decoder: Decodes CCIR, ZVEL DZVEIL EEA (or EIA) and
user~-defined menu. Provides tone number. fre-
quency and % error for up to 12 tones.

Tone deviation and duraton may be monitored using
the digital storage scope in TX test mode.

RX=TX kew Presets the RF signal generator frequency for
receiver test mode to that shown in TX mode.

HOLD DISPLAY key: Fre=zes screen sem’nc-and readings, facilitating high
RF power measurements and hard copy. pr*ntout of
TX. RX. duplex or AF test screens. :

Receijver test

Setting: RX key press selects test mode. _
Default serings of RF level, modulation frequency

and level reduce function test time.

Signal generator: Ourpur level accuracy >2 dB over endre frequency,
temperature and attenuator ranges. Level units key~
board selectable either dBm or pV. Software menu
allows user to switch between PD and EMF levels.

45381-822N
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SINAD or §/N meter:

Tones sncoder:

Duplex test
Setring:

Modulation meter:

Tones encoder:

PERFORMANCE DATA

Qutput impedance:

VSWR:

Frequency
Range:

Resolution:

ndicannn:
whicanon:

Sefting:

Accuracy:
Output fevel
Range {RX mode):

GENERAL INFORMATION AND DATA

User-settable default conditicn aliows either SINAD
or S/N readings. a dedicated key is provided to
toggle the seming.

Encodes CCIR. ZVEL DZVEL EEA (or EIA) and

user—defined menu.
User may send up to 11 tones in any standard corn-
tinuously, tone step or burst. A facility allows for

tones 10 be exrended.

Dupiex key press selects test mode.

Independent modulation meter and RF signal
generaror allows any frequency offset for duplex
radio or cross-band repeater testing.

Encodes CCIR, ZVEL DZVEL EEA (or EIA) and

user-defined menu.
User may send up to 11 tones in any standard. con-
tinuously, tone step or burst. A facility allows for

tones to be extended.

HF signal generator section

50 {2 nominal.

N sockeu <1.2:1 to 300 MHz.
<1.35:1 1o 1000 MHz.
BNC socken «2.2:1 to 1000 MHz wvpieal.

0.4 MHz 1o 1000 MHz.

20 Hz up to 330 MH:z.
100 Hz up to 1000 MHz.

(S R

Kevboard entry: step change variation by increment/
decrement kevs and rotary contrel.

As internal standard.

-140 dBm 0 -20 dBm (0.0224 pV 10 22.4 mV PD)

from N socket
-120 dBm 10 0 dBm (0.224 uV w© 224 mV PD) from

BNC socker.

48881-622N
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Two-port duplex:
One-port dupiex
Resciution:
Indication:
Setting:
Accuracy:
Spectraf purity
FM on CW:

Harmonics:

Sub-harmonics:

Spurious signals:

S/N at 20 kHz orfsen

RF leakage:

Protection:

45881-822ZN
Apr. 88

: GENERAL INFORMATION AND DATA

-120 dBm 10 -40 ¢Bm (0.224 pV w0 2.24 mV PD).
-140 dBm to -80 dBm (0.0224 gV w0 22.4 uV PD).
0.1 dB.

4 digits (dBm/pV and PD/EME).

10 dB and 0.1 dB steps.

>2 dB for levels above ~127 dBm.

<30 Hz up t 520 MHz, <60 Hz up to 1000 MHz.
(300 Hz to 3.4 kHz weighted RMS).

Typically:-

8 Hz up to 250 MHz.

15 Hz up to 500 M.

30 Hz up to 1000 MHz.

Harmonics are in band 0.4 to 1000 MHz only.
<~20 dBc up to 1.5 MHz.

<-25 dBc 1.5 MHz 10 250 MHz.

<=20 dBc 230 MHz 0 1000 MHz.

None up to 530 MHz, <-25 dBc up to 1000 MHz.

Carrier up to 88 MHz:-

<-435 dBe below 110 MHz.

<-35 dBc above 110 MHz. ‘
Carrier up to 1000 MHz:- <60 dBe.

<~106 dB/Hz (typical) ta 300 MHz.
«-100 dB/Hz (typical) to 1000 MHz.

<0.5 1V PD generated in a 30 © load by a 2-turn

25 mm loop as near as 25 mm © the case of the
instrument with the 0utpu€ set to Iess than -20 dBm

P I A

and e QuUIput terminated in a 50 {2 sealed icad.

N socket: Reverse power overicad indicated by
visual warning (REMOVE RF DNFUT) and audible
alarm.

BNC socker: Trip circuit operates at approximateiy
1.0 W. Reverse power protection up 0 50 W.
Automatically resets on removal of power input.
Tripping indicated by visual warning (REMOVE RF
ONPUT) and audible alarm.



Ampiitude modulation

CW range:
Modulation range:
Frequency range:
Resoiuton:
Tndication:

Segting:

Accuracy:

AM external input

Input impedance:

CW range:

Moduladon depth range:
Frequency range: .

Sensitivity:

AM distortion:

Frequency modulation

CW range:

Deviation range:

Modulaton frequency range:

Resolution:

[ndication:

Setung:

GENERAL INFORMATION AND DATA |

Modulation section

1.5 to 400 MFiz, usable 1o 400 kHz.

0w 70%, usabies 0 8

50 Hz to 15 kHz.

C_-

u;

1%.

2 digits.

Keyboard entry; step change variation by incremeny/

decrement keys and rotary conuol.
=7% of seming £1 digit at 1 kHz. )
*=10% of sewting =1 digit from 50 Hz 1o 5 ¥z up o

60% AM.
+=15% of setting + digit from 50 Hz o 15 kHz up 10

70% AM.

1 MQ in parallel with approximately 40 pF.
1.5 10 400 MHz.

0 to 70%, usable to &3%..

50 Hz 0 15 kHz.

to 3 kHz. up o 60% AM:--
D p for 209% AM =10% =1% AM.
Hz 10 13 kHz. up 10 70% AM: -
V p-p for 30% AM £135% 1% AM.

Ml,jib—“}]
[wi}
<EF

Un & Lﬂ

distortion ar 1 kFMz with 309% AM ina 300 hz 1o
kHz bandwidth.

Lu A
i -J
B

0.4 to 1000 MHz.

0 to 25 kHz.

20 Hz to 15 kHz.

25 Hz {<6.25 kHz deviation).
100 Hz (<25 kHz deviation).
4 digits

Keyboard entrv. Step change variation by increment/
decrement keys and rotary control.

46881~522N
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Accuracy:

FM external input
| Input impedance:
CW range:

Deviation range:

Modulation frequency range:

Sensitivity:

FM distortion:

Phase modulation
CW range:

Deviation range:

Moduiation frequency range:

Resolution:
Indication:

Setting:

Accuracy:

Distortion:

®M external input
[nput impedance:
Deviation range:
Frequency range:
Sensitivity:

dM distortion:

46381-6822N
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‘
GENERAL INFORMATION AND DATA

1 MQ in parallel with approximately 40 pF.
0.4 to 1000 MH=z.
0 to 30 kHz deviation.

"1 Hz 10 50 kHz. .

1 V p-p for 5 kHz deviation £10% to 1 kHz.

<1% distortion at 1 kHz with 5 kHz deviation in a
300 Hz to 3.4 kHz bandwidth.

0.4 o 1000 MHz.

0 o 10 rad.

300 Hz w 3.4 kHz.
9.02/0.03 rad, up 10 6.3 rad.
3 digits.

Kevboard entry. Step change variation by increment/
decrement kcvs and rorarv control

8% ar 1 kMz, =~11% fmm 360 Hz o 34 kHz

«2% at 1 kHz with 3 rad measured in a2 300 Hz ©

rg=

3.4 kHz bandwidth.

1 MQ in parallei with approximately 40 pF.

0 to 10 rad.
300 Hz 1o 3.4 kHz.
? V p-p for 3 rad at =12% at i kHz.

<2% at 1 kHz with 5 rads. measured ina 300 Bz two
2.4 kHz bandwidth.



Output impedance:

Frequency
“Range:
Resoluticon:
Indication:

Setting:

Accuracy:

Signal purity

Distorton:

Spurious signals:

Residual noise:

DC offset

Fixed frequency:

Accuracy:

Distortion:

Residual noise:

DC offsert:

Two-tone satiing:

Output level (EMF)}

Range:

Accuracy:

Sewing:

GENERAL INFORMATION AND DATA

Audic generator and 1 kHz oscillator section

5 & nominal.

50 Hz w 15 kHMz (usable 20 Hz w0 20 kHz).

0.1 Hz from 20 Hz 10 3.25 kHz.
1 Hz from 3.25 kHz to 20 kHz.

5 digirts.

Keyboard entry. Step change variaticn by
increment/decrement keys and rotary control.

+0.01 Hz from 30 Hz 10 3.25 kHz.
0.1 Hz from 3.25 kHz o 15 kHz.

<2% up 10 15 kHz.

<~26 dBc (at 9370 Hz >20 Hz only).

«0.2 mV RMS in 2 psophomermric bandwidth.
<100 mV DC.

1 kFz.

As internal standard.

<1%.

<0.4 mV RMS in a psophometric bandwidth.

<100 mV DC.

Two tones are available. I kHz and the AF
generator frequency seling, both at the same
level. o

1 mV 1w 2.53 Vup w 3 kHz.
1 mVito2Vupto 135 kHz.

5% 41 count 50 Hz to 15 kHz.

1 mV steps from I mV t0 255 mV.
2.5 mV steps from 255 mV 10 635 mV.
10 mV steps from 640 mV o0 2.55 V.
| 46881-622N
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GENERAL INFOCRMATION AND DATA

RF counter section

Frequency
Range: 1.5 to 1000 MHz.
~ Resolution: 1 Hz or 10 Hz to 200 MHz. 10 Hz from 200 MLz
to 1000 MHz.
Accuracy: As internal standard X1 digit.
Input
' Impedance: 50 £ nominal .
VSWR: : N socker: <1.2:1 to 500 MHz.
<1.35:1 to 1000 MHz.
BNC socket <2.2:1 to 1000 MHz typical.
Sensitvity: - N socket: S mW (0.5 V), TX mode selectad.
' 20 mW {1 V), one/two port duplex.
BNC socket; 0.05 mW (30 mV).
Update time: 100 ms for frequencies up 0 200 MHz with
10 Hz resolution.
1 s with 1 Hz resolution.
400 ms for frequencies up to 1000 MHz with
10 Hz resolution only.
RF power meter section
Input
[mpedance: As RF counter section.
VSWR: As RF counter section.
Reading ranges: N sockern TX mode 50 mW o 130 W,
usable down 0 3 mW.
Cne~port duplex 106 mW w© 130 W,.
usabie down o 20 mW. "
Two-port duplex 350 mW to 100 W,
usable down 10 5 mW.
BNC socket: 0.05 mW o 1.0 W.
Continuous rating: 72 Woar 0w 30°C.
45881-622N I-g
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Maximum input

Frequency range:
Resolution:
Indication:

Seuing:

Acquisition tme:

Accuracy:

input

Manual tune:

ALto rune:

Sensitivity:

Acquisition time:

AF filters available:

. GENERAL INFORMATION AND DATA

N socket; 150 W (TX mode or cne-poert duplex; or
100 W {two-port duplex) for limited period,

typicaily 2 minutes at 25°C. End of usable working

period indicated by visual warning (REMOVE RF
INPUT) and audible afarm.

BNC socker: 1.2 W, Trip circuit operates at approxi-
mately 1.0 W. Overload protection up to 5¢ W.
Tripping indicated by visual warning (REMOVE RF
INPUT) and audible alarm.

1.5 w0 1000 MIHz.
1% of indicated bar chart range. »

2 or 3 digits and analogue display.
Auromatic ranging on scales 0 w0 30, 0 to 100, 0 to
300 mW: 0to 1, 0t0 3.0 to10. 01030 0w 160,

0 to 300 W.

<3 s with 10 Hz resolution.

+10% =1 digit up o 300 MHz.

=15% «%1 digit up © 960 MH-z.

=20% = dxzxt up to 1000 MHz.

=1.25 dB =1 digit >3 mW over the ranges 825 0
845 MHz and 890 to 905 MHz from +15°C w© +25°C.
(There may be a difference between a TX mode
reading and a duplex mode reading. The
diffarence is normal and within the above limits.)

-

Modulation meter section

Prowdes frequency offset indication from carrier, -

3 digits and decimal point.
Indicates most significant positive or negative error.

Provides measurement and simultaneous display_of
RF frequency, RF power. modulation trequency and
level.

mW (0.5 V), TX mode seiecred.

3 0
20 mW (1 V). single port dupiex.
0.05 mW (30 mV).

N sockert;
BNC socket;
<3 ¢ with 10 Mz resolution.

Band-pass - 300 Hz w0 3.4 kiz.
Low-pass - 300 Hz or 15 kHaz.

45881-822N
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Amplitude modulation

CW range:

~Modulation depth range:

Modulation frequency range:
Resclution:
Indicadon:

Accuracy:

Demodulation distortion:

Rasidual AM:

Frequency modulation

CW range:

Deviation range:

Modulation frequency range:

Resclution:

Indicarion:

Accuracy:

Demodulation distortion:

Residual FM:

46881~622N
Apr. 88
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GENERAL INFORMATION AND DATA:

1.5 1o 400 NMHz.

0w 90% below 100 MEHz.

0 to 80% from 100 1o <400 MH:.

Usable to 100% when manually tuned.
Automatic ranging (bar chart), 0 to0 10, 0 to 30,
0 10 100% depth.

30 Hz o 10 kHz (usabie from 10 Hz to 15 kHz).

i

1% AM.
2 digits and + peak analogue display.

=6% =1 digit at 1 kHz.
+8.5% 1 digit from 30 Hz w0 10 kHz.

At 30% AM and 1 kHz modulation frequency,
300 Hz w0 3.4 kHz bandwidth:-

<29 at 21 MHz carrier and above.

<3% up to 21 MHz carrier.

<1%, 300 Hz wo 3.4 kMz bandwidth,

1.5 w 1800 MHz.

0 w0 25 kHz (30 kHz on scope).
Automatic ranging (bar chart), 0 to 1. 0t 3. 0 w0 10,

0 w0 30 kHz.
30 Hz to 10 kHz (tvpically 10 Hz to 15 kHz).

10 Hz up to 2.5 kiHz deviation.
1% up to 25 kHz deviation.

3 digits and = peak anaiogue display..

=6% <1 digit at 1 kHz.
28.5% =1 digit over range 30 Hz 10 10 kBz.

<2%% distortion at & kFz deviarion and 1 kHz
modulation frequency in a 300 Hz twc 3.4 kHz
handwidth.

For inputs above 20 mW/0.2 mW (N/BNC) in a

300 Hz w 3.4 kiz bandwidth:-
<30 Hz RMS {typically 13 Hz) up to 500 MHz.
<60 Hz RMS (typicaily 30 Hz) up to 1000 MHz.

1=11



’ GENERAL INFORMATION AND DATA

Phase modulation

CW range: 1.5 to 1000 MHz.

Deviation range: 0 to 10 rad.
Automatic ranging (bar chart), 0 o 1, 0 to 3,
0 o 10 rad. :

Modulation frequency range: 300 Hz two 3.4 kHz (with respect t¢ 750 us de-
emphasis}.

Resolution: 1% or 0.01 rad.

Indication: 3 digits and =& peak analogue diSpIéy.

Accuracy: 6% =1 digit at 1 kHz.

+8.5% =1 digit from 300 Hz to 3.4 kHz.

Demoduiation distortion: <2% at 5 rad and 1 klHz modulation frequency
" ‘ in a 300 Hz o 3.4 kiz bandwidth.

SINAD and S/N meter section

General

Frequency: 1 kHz.

Range: 0 to 18 dB. 0 w0 50 dB (SINAD).

0 to 30, 0 to 100 dB (S/N).

Resolution: ' 0.1 ¢B.

Indicazion: ) 3 digits plus analogue display.

Accuracy: - =1 dB. -

Sensitivity: 0 m.V {100 mV for 40 dB SINAD or S/N).
Note ...

For SINAD and $/N measurements, residual FM has o be taken into account. -

Distortion meter section

General
Frequency: 1 kHz.
Range: | 0 o 10%, 0 10 30% distertion.
Resoiution: 0.1% distortion.
Indicaton: 3 digits and analogue display.

45881-6522N
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Accuracy:

Sensitivity:

Note ..

GENERAL INFORMATION AND DATA

—

=>% of reading =0.5% distorton.

I

50 mV (100 mV for 1% distortion).

For distortion measurements, residual FM has to be taken into accournr.

General

Input impedance:

Frequency range:

Level range:

Resolution:

Indication:

Accuracy:

Frequency r

General

Range:
Resolution:
indication:

Agcuoracy:

Sensitivity:

QCX0

esponse:

Normai frequency:

Temperature coefficient

46881-822N
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 (whichever is greater).

AF voltmeter section

1 M in paralle] with approximately 40 pF.
30 Hz w0 20 kHz (or DC), usable 20 Hz 0 50 kHz.

0t100mV, 0wi30mV; 01, 0to3 0t 10,
0t 30, 0toc 100 V,

1 mV or 1% dependent cn range.
3 digits pius analogue display.
=3% of reading =3 mV +1 digit.

Switchable; band-pass 300 Hz to0 3.4 kHz, low-pass
300 Hz or 50 kHz.

Al counter section

20 Hz to 20 kHz.
0.1 Hz or 1 Hz.
3. 4 or 3 digirts.

As internal standard &1 digit, =08.1 Hz or 0.02%

30 mv.

Internal frequency standard

10 MHz.

<z=% parts in 108 from 35 to 35°C.
<#4 parts in 109 from 30 o 70°C.

1-13



Aging rate:
Short-term stability:

Retrace error:

GENERAL INFORMATION AND DATA

<=%=1 part in 107/month.
<1 partin 108/vear after | month's continuous usa

<1 part in 108, RMS frequency error overa [ §
peried.

<=+2 parts tn 147 over 24 hours, at constant tempera-
twre and after 23 minutes warm-up.

External frequency standard

Range:

1 W3z =5 Hz.

Digital storage oscilloscope

General

Frequency range:

Voltage range:

Sweep rates:

Trigger:

Battery option:

GFIB option:

Capabilities:

Selcall decoder and encoder:

1-14

Single or repetitive sweep. Available in TX, RX
and audio test modes. calibrated for AM, FM and
®M. For viewing demodulated audio (plus external
input option).

DC wo 30 kHz (from 3 Hz on AC).
10 mV/div 1o 20 V/div in 1-2-5 sequence

. 3O

- A

Ii

20, 10, 5 ,o/dxv at =10% accuracy.

30, 15, 6, 1.5 kHz deviation at =10% accuracy.

-

=13. 7.2

[ ¥8

, 1.2 rad at =£10% accuracy.

100 ws/div to 5 sidiv in 1-2=5 sequence accuracy =

locked to internat standard.

Repetitive, or single shot storage.

Other features

16 V. capacity 7 Ah.
Normal usage life, 1.5 h.

All functions except the supply swiwch and analogue
controls are remotely programmable.

Complies with the following subsets as defined
in [EEE 488-1978: SHI, AHI1, T3, TEQ, L4, LEQ,
SR1. RL1, PPO. DC1. DT1. CO. EL.

Decodes up to 12 tones and encodes up to 11 tones
in a CCIR, ZVEL DZVEIL EEA. EIA or user-
defined tone sequence.

4B881~822N
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Tone decoder facilites:

Tone encoder facilities:

User-definad:

Two-tone modulation:

IF output socket
Frequency:
Level:
Impendance:
Bandwidth:

External standard input socket
Fregquency:
Level:
Impedance:

Demodulation output socket;
Level: S
Impedance:

Bandwidth:

Accessory socket:

A58B1-622N
Apr, 88
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Display tone number. frequency and percentage
error. Screen indicates null tones (using CRT) and
annotates out-of-limit {requencies.

Send continuous. burst. single step, extend 5th

from last tone; null, repeat or frequency shift up 1

=% % in 1% steps.

Allows definition for dececde or encode of up 0 15
ones. Frequency range is 300 Hz to 3.4 kHz
(decode) and 20 Hz to 20 kHz (encode) with a
duration of 25 ms 10 1.2 s (decode) and 10 to 999 ms
(encede). Up to a maximum of 12 tones may be
received and a maximum of 11 tones may be sent
atr any one time.  Freguencies are retained in non-

volatile memory.

In TX mode. using tones menu, generates 1 kHz
fixed plus that from the AF generator.

In RX mode, external modulation inputs add to
internal modulaticon.

110 kHz nominal.
180 mV minimum.
30 Q, maximum icad 5 kQ.

50 kHz w0 over 350 kHz.

1 MHz.
100 mV o 3 V RMS.
10 k&2 in parallel with approximateiy 100 pF.

For listening to demodulated output and AF input.
400 mV p-p for =1 kHz deviatueon, x10%.
10 k& nominal.

300 Hz w0 3.4 kHz band-pass.
300 Hz low-pass or 13 kHz low-pass selected by
front pane! filter switch.

Pins 1. 3, 4, 5, 6. 7 designed for future options.
Pin 2. +12 V at approximately 100 mA.

Pin 7, AF output, 1 W inw 8 Q.

Pin 1. pulse output available under GPIB contrel.
approximartely 600 ns,



Power requirements

Rated supply voitage:

Supply frequency range:
Maximum consumption:
DC supply voitage:

DC supply consumption:

Radio frequency interference:

Safety:
Rated range of use:
Limit range of cperation:

Conditions of sterage and
fransport

Temperature:
Humidity:

Altitude:

Dimensions and weight:

GENERAL INFORMATION AND DATA

General

105 to 120 V AC £107%.
210 wo 240 V AC £10%.

45 to 440 Hz.
100 VA,
11 to 32 V DC.

<60 W,

Conforms with the requirements of EEC Directive

76/889 as to limits of RF interference.
Complies with IEC 348.
0 w 30°C.

0w 33°C.

-40°C to +70°C.

Up to 90% hurnidity.

Up to 2500 m (pressurized f{reight at 2

differental, i.e. 3.9 Ibf/in?).

[ncluding handle. feet and cover -
Height: 197 mm (7.75 in)
Width: 389 mm (15.3 in)
Depth: 384 mm (23.0 in)
Weight: 15.5 kg (34 1b).

7 kPa

46881-62ZN
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‘ GENERAL INFORMATION AND DATA

ACCESSORIES
Suppiied

Polythene cover
Stowage cover
Mains input lead
DC input lead assembly
© Operating Manual H 52995-900A Vol. 1

Optional

Bauery pack (with charger)

Battery pack (without charger)

Lead assembly, BNC ceonnectors, 1.5 m_

Lead assembly, N connectors, 1.0 m

Lead assembly, BNC connecrors, 1.0 m (double screened
for enhanced RFI performarnce) '

Lead assembly, DIN 7-way connectors, 1.0 m

Lead assembly, DIN 7-way connectors, 3.0 m

Viewing hood assembiy

GPIB adapter, [EEE male 1o [EC female

GFPIB lead assembly, [EEE connecrors

GPIB iead assemnbly, IEEE connectors, 1.0 m (double screened

for enhanced RFI performance)
Aerizal, telescopic, BNC
RF directional power head, 1 to 50 MHz
RF directional power head, 25 to 1000 MHz
Psophemetric CCITT filter
Psophomerwric CMESS filter
20 dB AF aunenuaor

600 {2 balanced 10 unbalanced convertor and 20 dB arenuator

[F probe 453 kHz

[F probe 470 kHz

IF probe 10.7 MHz

Printer _ )
Printer accessory kit (2 paper rolls and ribbon cartridge)
Printer Manual H 34211-001D

Extender board kit

Rack mounung kit

Transit case

Service Manual H $2953-3004A Vol. 2

GPIB Manual H 54811-01C0P

Primary pack
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Chapter 2
INSTALLATION

UNPACKING AND REPACKING

Retain the container, packing material and the packing instruction note (if included)

In case it is necessary to reship the instrument. '

. If the inswument is to be returned for servicing, attach a label indicating the service

required, type or model number (on rear label), serial number and your return address.

Fack the insuument in accordance with the with the more detailed information which is
given in the packing instruction note or as follows:-

(1) Place mains lead in suitmbie plastc bag and tape it to the instrument rear
panel,

{(Z) .Place the instrument within its plastic cover.

(3) Ensure that the padded finting is in place within the inner carton and slide the
instrument in, rear panel first, leaving the front panel exposed at the open end.

(4) Fit the separate front panel protecting cover over the panel and close and seal
the inner carton.

(5) Place one of the moulded plastic cushions in the botom of the outer carton
and insert the inner carton so that it locates in the cushion recess.

(6) Place the remaining plastic cushion over the other end of the inner carton and
close and seal the outer carton. :

(7} Wrap the container in watersroof paper and secure with adhesive ape.
(8) Mark the package FRAGILE to encourage careful handling.

Notg ...

If the original container or marerials are not available. use a strong double-wall
carton packed with a 7 10 10 cm layer of shock absorbing material around al} sides
of the instrument to hold it firmiv. Protect the front panel controis with a piywood or
cardboard load spreader. If the rear panel has guard piates or other projecticas, a
rear load spreader is also advisable.

MOUNTING ARRANGEMENTS

Excessive temperature may affect the instrument's performance: therefore. com-
pletely remove the piastic covar. if one is supplied over the case, and avoid standing the
instrument on or close to other equipment that is hot.

45881-B22N 1
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INSTALLATION

RACK MOUNTING

The instrument may be mounted in a 19 inch rack using the kit available as an

optional accsssory. Fitting instructions are as follows:-

(1) Removal of instrument fest may be carried out without removing the bottom

- cover. Ease the centre bungs from the feer 1o expose the remaining screws which are

held in captive nurts.

(2) The front panei stowage cover is held in position by two strike plates located at
the front of the case side rails. These are anached by self tapping screws and have

0 be removed.

(3} To remove the instrument handle, first pull off the brown plastic caps at the
ends of the handle side arms. Next remove the exposed central retaining screws
from either side.

{(4) Fit the rack brackets securing with an M5 x 16 pan head screw and washer, as
supplied, on either side. These screws fitinto the position formeriy occupied by the

handle retaining screws.
Nots ..,
Ensure adequate outlet for the blown air ceoling system.

FITTING THE BATTERY OPTION

The external battery pack, available as an optional accessory, is mounted on wp of

the instrument as foliows:—

(1) Position the battery pack above the instrument and fit the projecting lugs at the
rear of the banery pack (tilting as necessary) into the slots in the instrument's rear

feet. ,

(2) Secure the pack in place by passing the carrying strap around the body of the
instrument then puiling the strap through the friction buckle until tight. Hold the
remaining strap length in place using the Velcro fastener.

(3) To release. press the friction bar to unclamp the strap then ease the lugs outof
the rear feet.

(4) Unclip the ccnnector by pressing on its sides to release it from its storage
point. and pull out the amached lead from the case. Reclip the connector to the DC
SUPPLY socket on the rear panel. V

SAFETY TESTING

Where safety tests on the AC supply input circuit are required, the following proce-

dures can be apptied. These comply with BS 4743 and [EC Publication 348. Tests are to
be carried out a foliows and in the order given. under ambient conditions, (0 ensure nat
AC supply input circuit components and wiring (inciuding earthing) are safe.

-2

(1) Earth lead continuity test from any part of the metal frame 10 the bared end of

the flexible lead for the earth pin of the user’'s AC supply piug. Preferably a heavy

current {abour 25A) should be applied for not more than I seconds.
Test limit: not greater than 0.5 Q.
(2) 300 V DC insuiation test from the AC supply circuit (o earth.

Test limit: not less than 2 MQ.

46881~822N
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‘ INSTALLATION

POWER SUPPLY REQUIREMENTS
The instrument may be operated from AC mains or from an external battery pack.

AC power suppiy

For AC operation, the instrument requires 105 t0 120 V or 210 to 240 V, 50 to 400
Hz, 100 VA. The required supply fuses (time fag) are 1A for 105 to 120 V or 500 mA for
210 t0 240 V. Before switching on, ensure that the rear panel voltage range switch is in
its correct positon as revealed by the cut-cur in the locking plate, and that the correct
value fuses are fined. To change the mains voltage serting, reverse the locking plate after

setting the slide switch o its alternative position. .

The AC supply cable is fitted at one end with a female plug which mates with the
AC connector at the rear of the instrument. When fiting a supply plug, ensure that the
connections are as follows:- —

Earth (ground) - Green/Yeliow
Neutral ~ Blue
Live (phase) - Brown

When attaching the mains lead 0 a non-soldered plug, it is recommended thar the
dnned ends of the lead are first cut off to avoid the danger of cold flow resuiting in

intermittent connecrion.

DC power suppiy

For DC operation. a 16 V, 7 Ah rechargeable nicke! cadmium battery pack is avail-
able as an optonal accessory. The battery is protected by a time-lag 6.3 A fuse. Remove
the battery lead from its stowage and connect o the DC SUPPLY socket on the instru-
ment rear panel. With a fully-charged battery, operating time is in excess of 1 hour.

Alternatively, an external DC supply of between 11 V and 32 V and able to supply
approximately 55 W may be used.  Connect the battery leads to the rear panei DC

SUPPLY socket ensuring that polarities are correct.

AC and DC operation

If both the DC supply and the AC supply are connected. the instrument automati-
cally selects AC power. If the AC power is then removed, the instrumeant switches to D.C
with no interruption of operation. [n certain circumstances, the external power supply
may not be able 1o take the sudden change in load and its inbuiit protection, e.g. currsnt
feedback limiting, mav switch off the supply. This can normally be prevented by setting
the DC supply to arcund 20 V. There should be no problems with units able to supply

32 V atapprox. 4 mA.

To protect the +12 V power supply t0 board ACI, an in-line fuse has been fined
between boards AC1 and AB1. The fuse is 1.6 A time-lag. Access to it is gained afrer
removal of the upper half of the case. The fuse is iocated adjacent to the grey box of the

crystal oscillator,

46881-822N
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GENERAL PURPOSE INTERFACE BUS

GPIB cable connection

Connection to other equipment which has an [EEE +488 24-way connector can be
made with the GPIB lead assembly 43129-189U. available as an optional accessory.

'

INSTALLATION

An

[EEE-w0-IEC adapter 46883-408K is also available for connecting to systems using a

25-way bus connector to IEC 625 as shown in Fig. 2-1 beiow.
the radio frequency interferance limirts specified by VDE (Verband Deutscher Electrotech-

niker) is required, a double-screened lead assembly

opuonal accessory.

16883-562H

Where conformity with

is available as an

INSTRUMENT > 2 les=tEap r—< SQUIPMENT
| IEEE (o 43129-7788U Lamm)—  WITHIES
CONNECTOAR ) CONNEETOR
25 oA o
INSTRUMENT o~ EC LEAD ZOUIPMENT
. : g !
{ IEEE et ey o WITH IE%
CONNECTOR | - CONNECTCA
- IESE to IEC
AOAPTER
S6ABI~40BK
Fig. 2«1l GPIB interconneciions
46881-622N
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INSTALLATION

GPIB connector contacts

_ The contacts on the GPIB cable connector and the device connecter is as shown in
Fig. 2-2 below.

DIt 1 13 oI 5

oio 2 2 14 DO 6

DIo 3 3 15 oo 7

DI 4 4 18 DI 8

EC! 5 17 AEN .~.

DAV & 13 EORMS TWISTED PAIR WITH 6

NAFD 7 19 FORMS TWISTED PAIR WiYH 7

NDAC 8 20 FORMS TWISTED PAIR WITH 8

IFQ 2 21 —~FORMS TWISTED PAIR WITH 2

le] 10 2 FORAMS TWISTED PAR WITH 10
. ATN 1} 23 FORMS TVWISTED PAR WITH 11

EARTH f'“ 12 | 24 LOGIC EARTH

SHIELD ..._.'...: Ll’__/ -___.-_...

Fig. 2~2 GPIB connector conracts

The cables have special maje-female connectors at both ends. This allows several
connectors to be stacked one on top of another permitting several cables 1o be connecte
to the same source and secured by a lockscrew mechanism. Too large a stack however,
may form a centilevered siructure which might cause damage and shouid be avoided. The
piggyback arrangement permits star or linear interconnection between the devices forming
a systermn with the restriction that the total cable length for the sysem is as follows:-

(1) No greater than 20 m (63 fr).
(2) No greater than 2 m (6 ft) times the total number of devices (including the

controller) connecied to the bus.

ACCESSORY SOCKET

The contact numbering of the 7-way DIN socket is shown in Fig. 2-3. Reading
clockwise from the earth shield locating spigot. the functions in position order are as
follows:~ -

Position Pin Function
1 5 Logic
2 1 Logic
3 4 Forward power
4 Z +12 V DC at approx 100 mA
3 3 Reverse power
6 3 Logic
7 7 Demodulated cutput
46881-822N
2-5
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Power meter @a-w.m_,é__
Logis @mm—i-LO e Logic

d

Earth shieid )

Fig. 2-3 ACCESSORY socket contacts (as viewed from the front)

Selection logic on contzcts 6, 1 and 3 snable the instrument 1 detect and recognise
the connection of an external accessory. The appropriate conmacis are at TIL levels and

are actve low (L) as follows:-

Accessory 8 1 3
Nothing connected H H H
Headset {press to talk) L L H
External power: Auto zero L H L
External power: Peak power L H H
External power: RMS power H H L
Psophomerric firer: C-MESS H L L
Pscphomertrie filter: CCITT - H L H
Spare L L L

A 3.0 m lead assembly 44990-814K is avaiiable as an opticnal acccssory..'

RF IN/OUT SOCKET

Where conformity with the radio frequency inwerference limits specified by VDE
(Verband Deutscher Electrotechniker) is required. a double-scresned lead assembly
43137-052Y is available as an optional accessory.

ARBB1-GZIN
Aor. B8



Chapter 3
OPERATION

Following power-up conditions and a summary of the front and rear panel conrrols
and connectors, each of the main functions of the instrument is separately detailed in this
chapter. The main functions are arranged under the headings of transmiter testing,
receiver testing, duplex testing and tones decoding and encoding. Additional operating
information is provided upcn pressing the HELP key: details are given under ‘HELP Key
Operation’. To obtain familiarity with the instrument, follow the operating sequences
given under ‘AF Generator Operation’ and ‘Signal Generator Operation”; these involve
detailed keyboard operations for transmitter and receiver testing respectively.

INITIAL SETTINGS -

When switched on, the instrument automatically enters and dispiays the following
set conditions:~ ]

Cendition Setting
Mode RX

RF generater frequency 300 MHz
RF generator level -100 dBm
Modulation freguency 1 kHz
Moduiation level FM 1.5 Hz
Filter 0.3-3.4 Hz
Connector N socket

SELF T=ST

At any time, following a period after switch-on 10 zllow the frequency suiandard t©
stabilize (typically 5 minutes), the insurument may be self-tested. This facility is entered
using the HELP key. Operating details are given under 'HELP Key Operation’.

SELECTING MEASUREMENT MODE

Once the instrument displays its initial semings, vou can select the required measure-
‘ment, usually in three steps as follows:-

(1) Select mode, e.g. TX, RX. Tones - BLUE key.

(2) Select function. e.g. AF Gen. Set Modulation- GREEN key.

(3) Enter data for frequency, level etc - ORANGE and WHITE keys.

Changing from one measurement to another is by simple key operation. For details
of the use and operation of the controis for each measurement. see under the relevant
heading, ¢.g. 10 measure transmitter power, see under 'RF Power Meter'.

48881-822N q
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‘ CPERATICN

When the operation of a control appears to cause an unusual response or a lack of
1t, the reason may be found by checking through the manual for other references to that
control. For exampie, the AC DC key sometimes does not seiect DC. Checking through

the manual reveals that this kev is disabled for both SINAD and distortion measurements.
In this case, selecting DIST'N OFF re-enables the key for other measurements,

FRONT PANEL

MARCDME WMATRUNENTS |

G DORFRRLITOatione tant set TSR
P

v
WELD .

- T —— (== e
W SELECT THg E e R e I t...ﬂ ﬁ
HELPTYOU WaNT § s sl s l_‘:.__: Te
PHESS tHE |
SEUE ButToNs !

1]

e e
. : T p feamnil| = |
CHANGE POSANETERST > E

Y
]
wan i |
:

prhaiey

li
i
fl

SELF TEST

RETURN

Fig. 2! Fronr panei
b

@ Display. This shows one of the following:-

(a) Inswument seuings and measurement results {in the upper haif of the screen)

with bar charts or an osciiloscope graticule and trace {in the bortom half of the
screen.

One of the menus for using the seven blue keys @ @ @ and (7) as soft
keys t¢ select a2 programmed function.

(b)

Under difficult viewing conditions, the viewing hood assembly 54150-022P. available as
an optional accessory, may be used. This folding assembly clips under the screen bezel.

(2) SCOPE key. When this is selected. the borom half of the screen shows a single

trace on a graticule of 6 x 10 squares. The trace is of the demodulated audio in trans—
minter testing and of the applied audio in receiver testing. Also, this is used as a soft key
to seiect a programmed functon from menus which are shown alongside on the screen.

_ 46881-822N
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@ MODE keys. These are used to select transmitter testing. receiver testing, dupicx

testing or tones testng. Also, these are used as soft keys to select programmed functions
from menus which are shown alongside on the screen.

BAR CHART key. When this is selected, the bottom half of the screen shows verti-

cal bar chartis. Also, this is used as a soft key to select a programmed function from
menus which are shown alongside on the screen.

@ STORE key. Stores all front panel settings except those of the analogue controls

such as intensity, volume, etw. It is followed by a 2-digit number in the range 01 to0 37 to
identify the stored setting. Store 00 is automatically allocated to the instrument seting at

switch-~off or loss of mains or battery power,

RECALL key. When followed by a 2-digit number: recalils the front panel serting
previously stored using @ When followed by 00, restores the instrument settings to

those set at the time of swirch~off 21c.

® HOLD DISPLAY key. Freezes the display including the osciilloscope or bar charts

(but not the trace). All the front panel keys except HOLD DISPLAY are inoperable.
When the key is pressed again, the hold is released. Also. this is used as a soft kev 10
select a programmed function from menus which are shown alongside on the screen.

HELP key. Displays the HELP menu. See under 'HELP Key Operation’.

@ POSITION ceontrols. Used to vary the trace position. both horizonully and vert-
cally.

(10) SINGLE SWEEP key. Allows oniy one sweep of the oscilloscope trace te occur after
a trigger and implements the storage oscilloscope facititv. Resets the sweep if it is part
way through.

@ REP SWEEP key. Repetitively sweeps the oscilloscope trace on auto trigger.
@ HORIZ key. Changes the oscilloscope horizontal scale time per division.

VERT keys. In TX mode. these change the oscilloscope vertical scale in modulation
units per division. [n RX mode. they change the oscilloscope vertical scale in volts per
division.

INTENSITY control. Varies the brighmess of the display.

@ VOLUME control. Conirols the output of the buili-in loudspeaker which is used for
monitering and for alarms.

@ SUPPLY switch. When it is switched 10 ON. the instrument enters the RX mede.

4A8B81-622N
Apr, 88 : 3-3



OPERATION

REAR PANEL
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Fig. 3~-2 Rear panel

--------

@ IF OUT SOCKET. BNC socket supplyinga 110 £10 kHz IF cutput. Do not load
with less than 10 kQ.

@ DE-MOD OUT socket. BNC socket supplying a demodulated output from the
medulation meter. Do not load with less than 10 kQ.

EXT STD 1 MHz socket. BNC socket for the connection of an external 1 MHz
standard. Connection automatically phase iocks the internal standard tw the exrernal
signal.

(¥) AC supply fuses. Time delay, cartridge type, for fusing (5). For deuils, see
Chap. 2, Instailation.

@ GP!B interface unit: For remote operation of the instwrument

(8) AC supply connector. 3-pin AC supply input connector.
(7) Supply voltage selector. To change the range.

@ OC supply fuse. Time dslay, cartridge wpe, for fusing (¢). For demils. see
Chap. 2. Instaliation.

@ OC supply socket. 3-pin socket for connection to an optional batery unit or to an
external battery. For firting a2 bamery pack and for operating details. see Chap.
nstailation.

46881-622N
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OPERATION

TRANSMITTER TESTING
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Fig. 3-3 AF generator conrrois and connectors

@ TX key. Connects the AF generator o the AF GEN OUTPUT socker @ Writes
on the screen information COnCerning inswrument seming.

@ MODE keys. Used as soft keys to select programmed functions when menus are
shown alongside on the screen. '

(3) AF GEN key. Enabies the internal AF generator.

O 2 INCR key. Follows a FREQ @ or LEVEL (3) (&) enury so that the entered giza; is
recognized as an increment or decrament.

@ FREQ key. Precedes a keypad @ entry so that the entered data is recognized as a
frequency.

(8) LEVEL key. Precedes a keypad (7) enury so that the entered data is recognized as

Jacra
2 level

(7) DATA keypad. For dam entry using numerals 0 to 9. decimal poinar and minus sign.

@ FREQ/LEVEL keys. For defining units of frequency or level. One of these termi-

nates the daz eniry,

45881-622N
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OPERATION

DELETE key. Deletes a preceding digit, decimal point or minus sign entered on @

VARIABLE control. Analogue control which varies the smallest increment of the

function daw. Step size is independent of @ and depends upon range. The level or
frequency assignment is shown in reverse field on the screen.

@ A INCREMENT keys. Implement the increment (up arrow) key and decrement
{down arrow} key in frequency or level in the step size set using @

@ AF GEN QUTPUT socket. BNC connector supplying an output in the range 20 Hz

to 20 kHz for single tone operation plus a fixed 1 kHz for two tone operation. Impedance
5 Q.

@ AF INPUT sacket., BNC socket for the optional 600 dBm accessory.

@ HELP key. Used to select the 20 dB attenuator and 600 dBm accessory as des-
cribed under ‘HELP Key Operation’.

(i5) TONES key. Used to select two tone operation.

AF generator cperation

AF generator operation is detailed under frequency and level.

(1) Select mode TX @ TRANSMITTER TEST is written on the screen.
(2} Select function AF GEN @ AF GEN is shown in reverse field on the screen.
(3) Connect the unit under st 1o the AF GEN CUTPUT socket @

(4) To use the optional 600 £ dBm accessory, e.g. for testing telephone lines,
connect this unit between AF GEN OUTPUT (2) and the AF INPUT (73) sockets.

To change the AF voltage readings 1o dBm (into 600 Q) use the 'Change Parame-
ters’ function. When this is seiected. dBm appears in place of voltage. The acces-
sory also provides a 20 dB atenuated output which is also selectable in the "Change
Parameters’ function. When this option is selecred, a reverse video A is displayed.

Freguency
To tune the AF generator frequency, proceed as follows:~

(3) Select FREQ @ The frequency w0 be changed is shown in reverse field.

48881-822N

3-8 Agr. 88



|
QPERATION

for 1.235 kHz, enter the following:~

G

[f a mistake is made during cata enrrv, press DELETE @ and then enter the

correct character.  When, however, the terminator has been pressed, re-enter

the complete data. If incorrect data has been entered, e.g. a frequency outside the
range of the instrument, the terminator is ignored and the entry is not be accepted.
Use DELETE and then re-enter the data. '

(6) If required. set the frequency increment/decrement by selecting A INCR @
and entering the data, ending with the frequency terminator, e.g. for 500 Hz steps,
enter the following:- ‘h

el e e gl

In the example, FREQ may be omitted since it has been previously entered in (3).

(7) Having set the swep size, the frequency may be adjusted by repeatedly pressing
one of the & INCREMENT kevs @ FREQ 7 for an increment or FREQ | for 2

decrement. For fine frequency conrrol, use the VARIABLE control (9.

Level

To adjust the AF generator level. proceed as follows:— .
(8) Selecr LEVEL @ The level to be changed is displaved in reverse field. -
Enter the data on the kevpad @ ending with the level erminator @ e.¢. for
50 mV. enter the following:-

R [

(9)  If required. set the ievel incremenvdecrement by setecting A INCR @ ‘and
entering the data. ending with the level terminator. e.g. for 200 mV steps. enter the
following:-

—ry

\

15 A o

|
LEVEL
o]

In the exampie. LEVEL may be omitted since it has been previously entered in (8.

(10) Having set the step size. the level may be adjusted by repeatediy pressing one
of the A4 INCREMENT keys @ LEVEL 1 for an increment or LEVEL | for a
decrement.  For fine level control. use the VARIABLE control (o).

46881-622N
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(11) To use the opuonal 20 dB amenuator. connect the unit 1o the AF GEN QUT-
PUT socket @ Press the HELP key and then continue by foliowing ‘HELP

Key Operation”. When the accessory is selected, a reverse fieid A is displayed and
the displayed AF generator level is decreased by a factor of 10 (20 dB).

Two ione operation

~To generate two tones, continue as follows:-

(12) Press TONES @ to display the TONES STANDARD MENU. Press the
MQDE key @ which is arrowed by TWO TONES o display the TWO TONES
menu.

(13) Press SEND TONE and then return to TRANSMITTER TEST. 2T is shown in
reverse video on the display and a 1 kHz tone in additicn to the variable fre-
quency outputis connected to the AF GEN OUTPUT socket @ The level is that

set previously for the variable frequency.

(14) To rewrn 1o single tone operaton, press TONES @ and then the key which

is arrowed by TWO TONES. Press the key which is arrowed by STOP TONE and
then return w TRANSMITTER TEST.

48881~822N
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RF POWER METER
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Fig. 3-4  RF power meter controls and conneciors

@ TX key. Connects the RF power meter and the RF counter to the RF INNOUT N
socket @ Writes on the screen information concerning the instrument settings.

(2) SELECT key and LEDs. For selecting RF INNOUT N socket (3). LED lights above
the socket when it is correcty selected.

@ RF IN/OUT N socket. For the transmitter output. A temperature sensor detects
excessive power being applied. Impedance 30 Q. -
@ ACCESSCRY socket. DIN 7-pin connecror for the external RF directonai power
head option.

@ HOLD DISPLAY key. The display, including the oscilloscope or bar charts (but not
the trace). is frozen.  All keys, except HOLD DISPLAY, are inoperable. When the key is
pressed again, the hold is rzieased.

Power meter operation

(1) Selectmode TX @ This connects the RF power meter and the RF counter to
the RF IN/OUT N socket @ Writes TRANSMITTER TEST on the screen.

socket @

46881-622N
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(3) Connect the unit under test 1o the RF INJOUT N socket (3) .

{4) The instrumenr automatically tunes 1o the transminer’s RF frequency.

(5} If the applied power exceeds that allowable, the display flashes "REMOVE RF

INPUT followed shortly by an audible warning.

(6) The applied RF power and carrier frequency are displayed on the screen.

(7) If required, the rransmitter may be tuned for minimum or zero indicated offset
using the 2955 - see ‘Transmitter frequency adjustment’ under ‘Applications’.

(8) If required, connect the RF directional power head to the ACCESSORY socket

for automatic measurement and display for forward and reverse power and of
VSWR. (See the Power Head Manual for details.) '

46881-6322N
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MODULATION METER
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Fig. 3-5  Modulation meter controls and connectors

e T
e

@ TX key. Connects the modulation meter to RF IN/OUT socket @ or . and
connects the AF generator 0 the AF GEN QUTPUT socket @ Writes on the scresn
information concerning insirument setings.

@ AF GEN key. Enables the internal AF generator to supply a modulating signal to

socket @ .

@ MOD FM key and LED. When the key is pressed, the LED lights o show that-the
FM route to the demodulator has besn selected.

(4) MOD AM key and LED. When the key is pressed, the LED lights 1o show that the
AM route to the demodulator has been selected

(3) MOD oM key and LED. When the key is pressed. the LED lights to show that the
&M route (FM route with de-emphasis) has been selected to the demodulator.

(§) SELECT key and LEDs. For selecting RF INNOUT BNC or N socket (7) or (8).
LED lights above the socket selected.

@ RF IN/OUT BNC sccket. For the telescopic aerial option. Automatically protected
against excessive power.

@ RF IN/OUT N socket. For high level inputs. A temperature sensor detects exces-
sive power being applied. [mpedance 30 Q. )

4RBRT1-F22N
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QPERATICN

@ ACCESSORY socket. DIN 7-pin connecior for external loudspeaker or earphones.
Connection does not disable the internal loudspeaker. Control of volume is by (3).

LOW PASS key. Selects a 300 Hz or 2 15 kHz low-pass filter.

@ AF GEN QUTPUT socket. BNC connector supplying a modulating output in the
range 20 Hz 1o 20 kHz. Impedance 3 Q.

(2) BAND PASS key. Selects a 0.3 to 3.4 kHz band-pass filter.

@ VOLUME control. Controls the volume of the internal loudspeaker and of a loud-
speaker or earphones connected to . "

Modulation meter operation —
To measure AM depth or FM and DM deviation. procesd as follows:-

(1) Select TX @ TRANSMITTER TEST is wrinen on the screen.

(2) Connect the transmitter cutput to the RF INVOUT N socket . Alrernatively,
connect the telescopic aerial option o the RF INOUT BNC socket @

{3) The inswrument awtomatically tunes to the transmitter’s frequency. If required,
the transminer may be tuned for minimum or zero indicated offset using the 2955 -
see ‘Transmirer frequency adjustment’ under ‘Applicatons’.

(48) Press SELECT @ until the LED lights above the RF INVOUT N connector

or the BNC connecror @

{3) Select modulation wpe FM (2), AM @ or @M @ If greater than 30% AM
is applied. there is a possibility thart false readings mav occur. Use keyboard tuning
of the modulation meter as for “Transmitter frequency adjustment’. _

(6) Press BAND PASS @ to select the 0.3 to 3.4 kHz BP filter or press LOW
PASS once or twice as necessary tc select 2 300 Hz or 15 kHz LP filter.

(7) U required. modulate the transmitter’'s carrier by connecting the AF GEN
QUTPUT socke: @ to the micropnone input of the transmitter. Set the frequency

and level as under 'AF generator operation’.

{§) Read the displayed % depth for AM or the deviation and symmerry for FM and
PM.

(9)  Adjust VOLUME control (13) t© monitor the demodulated signal using the in-
ternal loudspeaker, an external loudspeaker or earphones using the ACCESSORY
socket

(10) The demodulated output is available at the DE-MOD OUT socker on the rear
panel.

45881-822N
Apr. 88

L
]
-t
r



COPERATION

DISTORTION METER (TX)

CRGG COMIMUMCEUORE THAT ot 2955 |

EYETIN

P HE N i"!muh:h,j! _:_l§0

: - i HEELEL]
. . A - R
LEVELS @ wisiee o © e (& )
e
!

MARCON: INSTRUMENTS
~

DISTHs OX FLLTERS 8. B dnW
AF. CENy L.y ENCe
R el

st Ly o Ao

10N Res 01V

3 ¥ wactay. ;
WY vouml MTERRTY | VAT wOMIT Bvern rouTs i AT | et QUTRYE
-
-
-

am - - e e
- = T2 e dive ,

{ - e e i ( o
- ol . N o S,
[ TR 3
-__.,L.... P

Fig. 3-6  Distortion meter (TX) controls and connectors

@ TX key. Connects the distortion meter 10 the RF INJOUT BNC socket @ or N
socket and connecis the AF generator 10 the AF GEN QUTPUT socket @ Writes
on the screen information concerning instrument setings.
(2) MOD FM key and LED. ‘When the key is pressed. the LED lights ©o show that the
FM route to the demodulator has been selected.

oy e PR i lo e cad +h TITY ol sn climes: tlame slan
@ MQOD AlM k::y' and LED. VWhen the i\éy 13 pressea, ae LED HEOLs 10 SA0W Liac Uik

AM route to the demodulator has been seiected.

@ MOD DM key and LED. When the key is pressed, the LED lights to show rh;'t the
©M route (FM route with the de-emphasis) has been selected o the demodulator. -

(5) SELECTkeyand LEDs. For selecting RF IN/OUT socket (5) or (7). LED lights

above the socket selez: 3.

@ RF IN/OUT BNC socket. For the transminer input. Automatically protected against
excessive power. [mpedance 50 Q.

@ RF IN/OUT N socket. For the transmitter input. A temperature sensor detects
excessive power being appiied.

AF GEN OUTPRUT socket. Ourput used to modulate the transmitter under test with
a 1 kHz tone. Impedance 5 Q. )

488871-823N
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OPERATION

@ DIST'N ON-OFF key. Causes the AF generator to generate a 1 kHz tone tw socket
(8). The display indicates when distortion is selected.

Distartion meter operation

To make a transmitter distortion measurement, proceed as follows:-

(1) Select TX (1). TRANSMITTER TEST is written on the scree

{2} Connect the wansmitter output to the RF INOUT BNC connector @ for a low
level RF output or to the RF INOUT N connector @ for a hxgh level RF output.

(3) Press SELECT @ and ensure that the LED lights above the socket selected.

(4) The instrument automaticaily tunes ta the transmiter's frequency. If required,
the transmitter may be wuned for minimum or zero indicated offset using the 2855 -
see ‘Transmitter frequency adjustment’.

{(5) Connect the AF GEN QUTPUT socket to the transmiter’s microphone
input to provide amplitude, frequency or phase modulation.

(6) Press DISTN ON-OFF (§) until DISTN is displayed. This causes a 1 kHz

/-\
tone t¢ be generated w socker (2; w0 modulate the wansmuner.

(7) Select modulation FM @ AM @ or ®M @

(8) Read the % distortion from ths display

APPLICATIONS

Transmitter frequency adjustment

If the transmicer setting, e.g. 400 MHz, does not agree with the measured fre~

quency, e.g. 400.000100 MHz, the offset may be corrac:ed as follows:-

[4%]

-14

(1) With TX mode selected, press FREQ and. then enter the wansmicer seting,
e.g. 400 MHz,

(2) The offsert is displayed as a positive or negative value, e.g. +100 Hz.

(3)  Adjust the wransmiter’s internal frequency while observing the offset. Tune
unul negative values are seen and then reaajusc positively for zero offset.

(4) AUTO TUNE is written on the screen alongside the TX key. Press this key.
The 2955 automatically tunes to and displays the transmitter’s corrected frequency.

46881-822N
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Fig. 3-7 RF generaror controls and connectors

{1} RX Kkey. Connects the RF generator 10 the RF INJOUT BNC and N sockets and
@‘ Writes on the screen information concerning the instrument semngs.

@ MODE keys. Used as soft kevs to select programmed functions uhen menus are
shown zlongside on the screen.

@ RF GEN key. Enables the internal signal generator.

@ HX=TX FREQ key. Usad oniv when in TX mode with the transmirer keyed up.
Tunes the signal generator o the frequency of a transmirter connected 10 or . The
receiver section of a transceiver can be tested withour having to enter the frequency.
@ SET MOD key. Enables the intzrnal signal generator modulation system. Followed
by a FREQ @ or LEVEL @ entr 10 set the modulation value.

@ FREQ key. Precedes a keypad @ entry so that the entered data is recognized as a
frequency.

@ LEVEL key. Precedes a kevpad . entry so that the entered data is recognized as
a level. As supplied, each 2955 is programmed either for European or for North Ameri-
can suandards. European practice is to show the cutput level as PD or EMF.

48881-622N .
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OPERATION

A INCR key. Precedes a keypad entry so that the entered data-is recognized as
an increment/decrement.

@ DATA keypad. For data entrv using numerals 0 to 9, d=cimal point and minus sign.

FREQ/LEVEL keys. For defining units of frequency or level. Unless entering
modulation, terminates the data entry.

@ MOD FM key and LED. Enables the preceding frequency entry to be recognized as

a frequency modulation deviation. Activates the frequency modulator for the signal
generator.  LED lights to show that FM has been selected. Modulation is swirched on

and off by a "

(2) MOD AM % key and LED. Enables the preceding keypad (3) entry to be recog-

nized as an amplitude modulation percentage. Aetivates the amplitude modulater for the
signal generator. LED lights 1o show that AM has been selected. Modulation is switched

on an off by‘. '

MOD ©M RAD key and LED.  Enables the preceding keypad (8) enuy wo be

recognized as a phase modulation deviation. Activames the frequency modulator with
pre~emphasis for the signal generator. LED lights to show that M has been selected.

Modulation is swirched on and off bv (20).

DELETE Kkey. Deletes a preceding digit, decimal point or minus sign entered on
the keypad @

@ VARIABLE control. Analogue control which varies the smallest increment of the
function data. Step size is independent of @ and depends upon range. The {evel for

£an N + pp— P - M —— & - -
frequency assignment is shown in razverse fisld on the screern.

A INCREMENT keys. [mplement the increment (up arrow) key or decrement {down

arrow) key in frequency or level in the step size set using @

(7) SELECT key and LEDs. For selecting RF IN/OUT socket (18) or ({g). LED lights
above the socket selected,

L - : . . ,
(g HF IN/OUT BNC socket. For RF signal generator output levels up t© 225 mV.
[mpedance 30 Q. Automaticzally protected against excessive reverse power during duplex
gperation.

@ RF IN/OUT N socket. For RF signal generator output levels up to 22.5 mV. Impe-
dance 30 (.

@ MOD ON-~-OFF key. Swirches the signal generator modulation. both internal and
external, on and off. Does not affect LEDs (1) w0 ((3).

AF INPUT socket. BNC socker used 10 set up an external modulation level.

48881-622N
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OPERATION

@ SCOPE key. When seiected. the singie wace oscilloscope display enables an exter-
nai modulation level to be correctly s=t.

@ EXT MOD INPUT socket. BNC connector for the application of an externai modu-

lating signal. When added to the internal modulation. provides two or three tone modu-
fation. The maximum level is then displayed.

HELF key. Enables access to the CHANGE PARAMETERS menu for selection of
EMF (unicaded) or PD (loaded).

@ TONES key. Used to select two tone modculation using the internal AF generator.
RF generator operation

Signal generator operation is detailed under frequency, level and modulation.
Procesd as follows:-

(1) " Select RX @ RECEIVER TEST is written on the screen.
(2) Select function RF GEN @

(3) Connect the unit under test to RF INVOUT BNC socket or to N socket .
Press SELECT @ unil the LED lights above the socker selected for the RF output.

Fregquency

To tune the signal generater fraguency, proceed as follows:~

(4) Select FREQ . The frequency to be changed is shown in reverse fisld.
Enter the dama on the keypad @ ending with the frequency terminator . e.g.”
for 123.5 MHz. enter the following:-

R A R [

If a mistake is made during data entry, press DELETE and then enter the
correct character.  When. however. the terminator (0) has been pressed, re-enter

the complete dawm. If incorrect data has been enterasd. e.¢. a frequency outside the
range of the instrument. the terminator is ignored and the entry is not be accepted.
Use DELETE and then re-enter the data.

£3) I requirzd. ser the frequency increment/decrement by selecting A INCR

and enter the data. ending with the frequency terminator, e.g. for 300 kHz steps,
enter the foilowing:~

FE OO

In the example, FREQ may be omined since it has been previously entered in (4).

46881-622N
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(6) Having set the step size. the frequency may be adjusted by repeated|y pressing
cne of the A }NCRE\/JEN‘T keys . FREQ ¢ for an increment or FREQ ; for a
decrement. For fine frequency control, use the VARIABLE conrtrol @

Level

To adjust the signal generator level, proceed as follows:-

(7} Select LEVEL @ The level 1o be changed is disp
Enter the dama on the keypad . ending with the level terminator , e.g. for - -
34 dBm, enter the following:-

{ua@x}{ - [ 3 J{ 4 [ «Brm I
(8) I required, set the level incremenvdecrement by selecting A4 INCR and
enter the data, ending with the level terminartor, e.g. for 0.5 dB steps, enter the

NN

In the exampie, LEVEL may be omitted since it has been previously entered in (7).

=)=

(9) Having set the step size, the level may be adjusted by repearedly pressing one
of the & INCREMENT keys . FREQ 1 for an increment or FREQ | for a decre-

ment. For fine leve! contwol. use the VARIABLE control @

To change between PD (loaded) and EMF (unioaded). press the HELP kay @ and
then contnue by following "HELP Kev Operaton’.

Modulation

LH)

~-18

To set the signal generator modulation. proceed as follows:~

Modulation frequency
(10) Select SET MOD (&)

(11) Select FREQ @ and then enter the daa, ending with the frequency terminaror
,, e.g. for 1.5 kHz AM. FM or ®M, enter the following:-

e ]

(12) If required, the modulation frequency may be adjusted as for (3) and (6).

46881-822N
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Ampiitude moduiation

(13) For amplitude modulation, select LEVEL @ and then enter the medulation

depth in %. Terminate with key @ and check that the associated lamp lights, e.g.
for 60% AM, enter the following:-

= e )2 ]

(14) If required, set the modulation value increment/decrement by selecting
A INCR and emering the step size, e.g. for a 2% step, enter the following:-

=EEE]

In the example, LEVEL may be omitted since it has been previously entered in (13).

(15) Adjust the modulation value as for (9).

Phase modulation

(16) For phase moedulation. select LEVEL @ and then enter the deviation in radi-

ans. Terminatwe with key @ and check that the associated lamp lights. e.g. for 6
radians, enter the following:~-

[uswzz.ﬂ[ 5 F?;gf

(17) ¥ required. set the modulation value incrementdecrement by selecting A -
INCR @ and entering the step size. e.g. for a 2 radians step, enter the following:~

(]

[n the example, LEVEL mav be omined since 1t had been entered in (16).

&
WNCR

(18) Adjust the moduiation value as for (9).

Frequency modutation

(19) For frequency modulation, select LEVEL @ and then enter the deviaton.

ending with the frequency terminator . Press FM @ and check that the associ-
- ated lamp lights, 2.g. for 3 kHz FM deviation, enter the foliowing:-

I e [

4ABBET-B22N
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(20} If required, set the modulation value incremenvdecrement by selecting A

INCR @ and entering the siwep size. ¢.g. for a 4 kHz step, enter the following:~

EIE

In the example, both LEVEL and FM may be cmined since they have besn pre-
viously entered in (19).

LEVEL J

{21) Adjust the modulation value as for (9).

4

Modulation on/off

{22) Switwch the modulation (both internal and external, if applied) on or off as
required using the MOD ON-QOFF key w; The off condition is shown in reverse

field on the display.
External modulation (single or two tone)

(23) To set the external modulation, connect the signal to the AF INPUT socker
@ Setect SCOPE @ and observe the signal. Set the frequency and adjust the
level in accordance with the data in the ‘Moduiation Section’ of ‘Performance Data’,
Chap. 1.

(24) Connect the modulating signal to EXT MOD INPUT (23). For two tone modula-
tion. the external modulation then adds 10 the internal modulation. To switch off the

internal modulation while rewaining exeernal modulation. enter § kHz for FM, 0% for
AM or 0 radians for ©M. '

internal two tone modulation

(43) Press TONED @ to aispiay the TONES STANDARD MENU. Press the

MODE key @ indicated by the SUB-AUDIBLE arrow. RX SUB-AUDIBLE TONE

is d:spiaxeu together with the current sub-audible tone frequency, level and modula
tion. As shown on the screen. the signal generator is now moduliated by a fixed

1 kHz tone

(76) Press the key arrowed by FREQL”EVCY and set the second. variable rrequenu
using the kevpad . ending with the frequency terminator

(27) Press the key arrowed by MCD LEVEL and set the level using the keypad @

ending with the level terminator @

(28) Press the kev arrowed by SEND TONE to generate the sub-audible tone the
rewurn o RECEIVER TEST. SAT is displayed in reverse field against the 1 kHz
modulation frequency.

(29) To return to single tone modulation. press TONES @ and then the key
arrowed by SUB-AUDIBLE. Press the key arrowed by STOP TONE and then return
o RECEIVER TEST.

4B881-622N
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Fig. 3-8 AF voltmeter controls and connectors

@ RX key. Connects the AF voitmeter 10 the AF input socket @ Writes on the screen
information concerning instrument setings.

@ MODE keys. Used as soft kevs to select programmed functions when menus are
shown alongside on the screen.

AF GEN key. Enables the AF generator,
dB key. Seiects dBV or dBr.
BAND PASS key. Selects a 300 Hz w 3.4 kHz band-pass fiiter.

LOW PASS key. Selects a2 200 Hz or a 50 kHz low-pass filter

ONONONCH®,

AF GEN OUTPUT socket. BNC socket for the optional 600 Q dBm and 20 dB
attenuater accessory - ses ‘Accessories’. Chap. 1

._ AF INPUT socket. BNC socket for the AF or modulated DC input.

@ AC BC Kkey. Changes the siate of the input from the socket between an AF ora
modulated DC voitage. The display indicates when AC or DC is selected.

(1 DIST'N ON-OFF key. Set to OFF for dBV or dBr measurement.

46881-822N -
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@ HELP key. Used 1o select the 20 dB amenuator and 600 O dBm accessory as des—
cribed under '"HELP Key Operation’.

@' TONES key. Used to select two tone operation during AUDIO TEST.

AF voltmeter operation

(1) Connect the unit under test to the AF INPUT socket .
(2) Select mode RX @ RECEIVER TEST is written on the screen.

{3) Press BAND PASS @ to select the 300 Hz w 3.4 kHz BP filter or press LOW
PASS once or twice as necsssary o select a 300 Hz or 50 kHz LP filter.

{(4) To read AF volts, press the AC DC key @ until AC is dispiayed.

(5) Td read DC plus AF vols, press the AC DC kev @ untl DC is displaved. The
50 kHz filter is automatically selectad. Note that the DC is shown with no sign but
may be positive or negative. :

(6) To select dBV or dBr {dB relative w0 the entered level), set @ o DIST'N OFF.
(7) I required. change berwsen dBV and dBr by pressing the dB key @

(8) To use the optonal 600 (I dBm accessory, e.g. for testing telephone lines.
connect this unit between the AF GEN OUTPUT (7) and the AF INPUT (&)
sockets. Press the HELP key and then continue by following "HELP Key
Operation’. When the accessory is seiected. dBV or dBr changes-to dBm.

Audio test

During AUDIO TEST operation. AF generator operation - normailv a transmirer
test function - is enabled in addition o the AF voitmeter. This permits the generator o be.
tuned while the volumeter readings are noted. This may be used 1o plot the characteristics
~of a filter or an ampiifier which is connecrad berween the AF GEN OUTPUT and the AF

INPUT sockets. To operate in AUDIO TEST. procesd-as follows:- :

(9) Press AF GEN @ AUDIC TEST is written on the screen and the AF genera-
tor s enabied.

{10) Select the requirad filter as in {3).
(11) Select AC or DC as in (4) or (3).
(1_2} Select dBV or dBr as in (6) and (7).

48881-822N
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(13) To use the 600  dBm accessory, see (8). .

(14) To use the opticnal 20 dB artenuator, connect the unit to the AF GEN OUT-
PUT socket @ Press the HELP key @ and then continue by following ‘“HELP
Key Operation’. When the accessory i$ selected, a reverse field A is displayed and
the displayed AF generator level is decreased by a factor of 10 (20 dB}.

Two wone operation may be selectad during AUDIO TEST. A fixed 1 kHz tone is fed
out with that from the AF generator o the AF GEN OUTPUT socket. Continue as fol-

lows:—

{15) To select two tone operaton, press TONES . Generate two 1ones by press-
ing the key which is arrowed by SEND TONE. Rewmmn to AUDIO TEST. 2T is
dispiayed in reverse field.

(16) To return w single tone operaten, press TONES @ and then switch off the
1 kMz ourput by pressing the key which is arrowed by STOP TONE. Return 0
AUDIO TEST.

(17) To rewrn 1o RECEIVER TEST. press RX (7).

e

HECOND WUDEH YONE OF 1ikks
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Fig. 3-8 Distortion mezer (RX) conrois and connectors

@ RX key. Connects the signal generator ourput w0 RF INVOUT ENC and N scckets
@ and @ and connects the distortion mater 10 the &5 INPUT soc r@ Writes on the
screen infOrmation concerning instrument selings.

@ AF GEN key. Enables the AF genarasor.

(3} SELECT key and LEDs. For sefecting RF IN/OUT socke: (2 or (3). LED lights.
above the socket selectzd. . ‘ '

@ RF IN/QUT BNC socket. For RF signal generator output levels up o 225 mV.
hnpedanb\— ,.;O (2 e e e e e e © — e e -

(3) RF IN/OUT N socket. For RF signal generator output levels up to 22.5 mV.
Impedance 30 Q.

@ ACCESSORY socket. DIN 7-pin connector for an exiernal psophometric (telephone
weighting) CCITT or C-MESS filter option.

@ DIST'N ON-OFF key. Causes the AF generator to modulate the signal generator
with a 1 kHz tone,

(8) AF INPUT sacket. BNC socket for the AF inpur.

46881-622N
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@ AC DC key. This key is disabled and AC automatically selected whenever DIST'N
@ or SINAD or S/N @ 1s sefecred,

@ SINAD S/N key. Selects SINAD or signal/noise and causes the AF generator to

modulare the signal cemeraror with 2 1 UMz tone, The cicnlav indicares whan STVAN v

SN is selected.
Distortion meter operation

To make a receiver distortion measurement, proceed as follows:-

(1) Select RX (7). RECEIVER TEST is writien on the screen.

&

(2) Set the signal generator wo the frequency of the receiver under test (see under
‘Signal generator operation’). ' :

(3) Connect the receiver’s aerial inpur to either the BNC socket @ or the N
socket (5).

(4) Connect the receiver’s audio ourpurt to the AF INPUT socket .

(5) If required, select AF GEN @ AUDIO TEST is written on the s¢reen and the
AF generator is enabled. Ses ‘Audio test’ below.

(6) Press the DIST'N ON/OFF key (7) until DISTN is dispiayed. AC coupling and
the 0.3 10 3.4 kHz band-pass filter are automarically selected.

{7)  Read the % distortien from the display.

(3) If required. connect an external psophometric filter to the ACCESSORY sacket
@. Correct connection is denoted by the displavy showing either CCITT or C-
MESS in piace of any previousiv selected internal filter.

(9} Press the SINAD S/N key @ unui SINAD 15 dispiaved. AC coupiing and the

0.3 to 3.4 kHz band-pass fiiter are automatically seiected.
(10) Read the SINAD in dB from the dispiay.
(11) Press the SINAD S/N key @ untl S/N is displayed.

(12} Read the $/N in dB from the display.

(13) To rewrn to normal operation. select DIST'N OFF using key @

When AUDIO TEST is displayed. AF generator operation - normally a ransmiter
function - is enabled in addition to the receiver distortion meter. This enables the genera-
tor © suppiy the signal for distortion measurements. e.g. 10 test an audio amplifier which
is connected berween the AF GEN OUTPUT and the AF INPUT sockets.

Note ...
The SINAD S/N key is inoperable during the audio test

46681 -622N
Apr, 28 3-28



OPERATION

DUPLEX TESTING
Lo

| |

| o GONINIGRTHNG taat ant 2958

MARCOM! INSTRUMEMNTS

HAVEE

HomIS.

[ iy e

o

drina]  EREHT
ary i, A :

| il O

ac e
SINAD wE um_\"s L
- : OTTRE AR TRe 3

¥ voumee wTemerty §  VERY wowd Swses rowTon | s

e

?mi vt |

Fig. 3-10 Duplex operarion conrrols and connectors

@ DUPLEX key. Connects the RF generator to RF INJOUT socket @ or @i
modulation meter and the power meter o socket @ and the distortion metar tc socket

@ A INCREMENT keys. Only operable when the RF generator step value has pre-
viousiy been set in the RX mode.

@ SELECT key. Used to select one port or two port coeration.

(4) RF IN/OUT BNC socket. Connects the RF generator to the receiver input for two
port operation. Impedance 20 (.

@ BF IN/OUT N socket. Connémé "the inputr frbfn the transmitter for two port cpefé;

tion or simuitanecus input from the transmitter and ourput from the RF generator for one
port operation. A temperature sensor detects excessive power. Impedance 30 .

@ AF GEN QUTPUT sockst. BNC curpur for modulating the transmitter in deviation
measurements.

@ DIST'N ON-OFF key. Causes the AF generator to modulate the RF generator with a
1 kHz twone.

AF INPUT socket. BNC socket for the AF inpur for distortion or SINAD measure-

ments.

46881-642N
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OPERATION

@ SINAD S/N key. Selects SINAD or signal/noise and causes the AF generator to
modulate the signal generator with a 1 kHz tone. The dispiay indicates when SINAD or
S/N is selected.

SCOPE key. Disabled as bar charts only are displayed in dupiex mode.
@ BAR CHART key. Disabled as bar charts are always displaved in duplex mode.

@ RX=TX FREQ key. Can be used to set the RF generator to the transmiter fre—

quency. When this key is used, it is foliowed by an increment key which has been preset
to the appropriate offset. .

Dupiex operation

The following procedurs assumnes that both the wansmitter and the receiver are
medulated in the same way. If not, follow the procedures given under the appropriate
transmitter and receiver test headings. Procesd as follows:-

(1) Press DUPLEX @ DUPLEX is displaved together with the current instru-
ment setmngs under RECEIVER and TRANSMITTER headings.

{2) Select one port operation by pressing the SELECT key @ untii ONE PORT is

displayed in reverse field with the LED lit above sockert (5).

{3) Select two bor‘c operation by pressing the SELECT key @ until TWO PCORT is

displayed in reverse field with both LEDs lit. Additionaily, BNC and N are dis-
piaved in reverse fleld to indicate that the connections are the recsiver to BNC

socker @ and the transmirter to N socker (5.

(4) Set the receiver's frequency and set the signal generator frequency. level and
modulation (as under these headings in ‘Signal generator operation’). Note. how-
ever, that the & INCREMENT Kkeys @ are only operable when the signal generator
step value had previously been set in RX mode. Note also that the maximum sig_nal
generator ourpur level is -80 dBm for one port and -34 dBm for two port operauon.

(5) Connect the receiver input to either the N socket @ for one port operation or

to the BNC socket @ for two port operartion.
(6) Set the ransmiter’s frequency. level and modulation.

(7Y Connect the transmirtter’s output to the N socket @ for both one and two port
duplex operation.

(8) Read the transmitter's RF power and modulation parameters from the display.
Note that. for duplex mode, the bar chart display is required and therefore both the

SCOPE and BAR CHART @ keys are disabled. Note also that the audio filter
value is displayed under the TX side of the dispiay but appiies ¢ both TX and RX
measurements. ,

4B8881-622N
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OPERATION

(¢} Connect the AF GEN QUTPUT socket @ to the transmuitter's microphone
input.

(10) Connect the receiver's audio output to the AF INPUT socket @

- v wr PN e ; R . .- .
(11) Fress DIST " D0 (7)) SINAL v S/N {3) and read the receiver's distortion,

SINAD or signal/noise rato from the display.

46881-822N
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TONES DECODING AND ENCODING

TONES OPERATION
8
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Fig. 3-11 Tones-operation controls and conneciors

(1) TONES key. Causes the TONES STANDARD MENU to be displayed. In duplex
operation, causes the tones regsivar t2st mode 10 be entered.

@ RX key. Connects the RF ganeraror outpur to RF INJOUT sockets . and @ and
writes RECEIVER TEST on the sc

@ MODE keys. These are used as soft keys to seiect programmed functions from
menus which are shown alonside on the screen.

@ TX key. Connects the modulation meter to sockets @ and @ and writes TRANS-
MITTER TEST on the screen. ~

@ DUPLEX key. Connects the RF generator and modulation meter o sockets @ and

@ DATA keypad. For data entrv using numerals 0 to 9. decimal point and minus sign.

regrn.

@ FREQ/LEVEL keys. For defining units for frequency or level. Terminates the datwa
entry.

DELETE key. Deletes a preceding digit, decimal point or minus sign entered on @
@ RF IN/OUT BNC socket. For the RF generator output for rwo-port duplex opera-
ton. Impedance 30 Q. : )

4B881-822N
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. SELECT key and LEDs. For seiecting socke @ for tones simpiex operation. In
duplex mode. selects one-port or two-port operation.

@ RF IN/OUT N socket. For tones simpiex or one-port duplex operation. A tempera-
ture senscr detects excessive power being applied. Impedance 30 Q.

@ AF GEN OUTPUT socket. BNC connector suppiying an output in the range 20 Hz

0 20 kHz for single tone modulation plus a fixed 1 kHz for two~tone modulation. Impe-
dance 5 Q.

Transmitter test “

The wnes receiver accepts up to 12 successive tones including inter-tone pauses.
Frequency range is 300 Hz w0 3.4 kHz, duraticn is 25 ms to 1.2 s and inter-tone pauses
are up 0 800 ms. To receive a programmed cafting tone sequence. proceed as follows:~

(1) Select TX (4). TRANSMITTER TEST is writtan on the screen.

(2) Connect the output from the transminer o the N connector @

(3) Key up the transmiter and ensure that the instrument is correctly tuned to the
ransmiter's frequency.

{4) Select TONES @ with the transminer cn. The TONES STANDARD MENU
is displaved. This enables the selection of one of four tone frequency staandards or
of a user~defined standard or two-iCne operation.

(3) I a rewrn o the TRANSMITTER TEST di isplav is rkomred press the MODE
key @ which is arrowed by RETURN.

um “’I‘

Tone frequency standard
(6) Select the required tone frequency swandard (as shown in Table 3-1) from the
4 offered on the display using the MODE kev @ which is arrowed by the frequency
standard. e.g. CCIR.

(7y TX SEQUENTIAL TONE is displayed.

(8) Press the key arrowed by RESET. The READY prompt is disp%gyed.

4B881~822N
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CPERATION

(9) On the transmitter. activate the tones which are 10 be measured. When trig-
gered, the instrument displays ACTIVE.

(10) At the end of each measurement, ACTIVE is removed and the received tone
number, frequency and 9% error are displaved. If it is within 3% of a standard fre-
quency, the closest one number is dispiaved along with the associated error. If the
error 1s worse than 2%, an asterisk is displaved nex: to the tone number.

(11) To rewurn to TRANSMITTER TEST. prass the key arrowed by RETURN.

(12) To select a user-defined standard, press the key arrowed by RETURN and
then reselect TONES.

o

User-defined standard

(13) Define the standard by pressing the MODE kay @ which is arrowed by USER
DEFINE. USER DEFINED STANDARD is displayed with the current tone numbers
angd frequencies. :

ERTER TONE DUSRYION:
IN ne " -

(14) When a frequency change is required. press the key which is arrowed by
NEXT TONE to step the flasning cursor o the required tone number under the
frequency column.

(15) Enter the frequency using the keypad @ ending with the frequency ter-
minator @ This moves the cursor down ready for the next entry.

(16) Complete the sequence by repeating (14) and {15) as necessary.

(17) Set the wones reception period by pressing the kev which is arrowed by_DURA-
TION and then entering the duration in ms using the keys 0 to 9. Terminate by
pressing the key which is arrowed by ms.

48881-BZ2ZN
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Table 3-1 TONE STANDARDS USED IN THE 2855

Tone number CCIR ZVEIL DZVE! EiA” EEA”
4 1983 2400 2200 600 1981
1 1124.6 1060.6 970 741 1124
2 1197 1160 1060.6 882.5 1197
3 1275 1270 1160 1023 1275
4 1358 1400 1270 1164 1358
3 1446 1530 1400 1305 1446
6 1540 1670 1530 1446 1540
7 1640 1830 1670 1587 1640
8 1747 2000 1830 1728 747
9 1860 2200 2000 1869 1860
10 ' 2400 2800 2400 459 10355
11 930 810 _2600 1000 930
12 2247 G70 885 1000 2247
13 i . 9%1 883 825 1000 891
14 . 2110 2600 810 1000 2110
Duration 0 ms 70 ms 70 ms 33 ms 40 ms
Extended 0ms 700ms 700ms 330 ms 400 ms
All frequencies are shown in Hz.
“As supplied. each 2955 is programmed either for EEA (European) or
for EIA (North American). EEA or EIA is shown on the display.

(18) Press the key which is arrowed by CONTINUE to return to 1X SEQUENTIAL
TONE. L , L

(19) Press the key which is arrowed by RETURN to return to TRANSMITTER
TEST.
Twa tone generation

(20} Select two tone operation by pressing the MOD'E key @ which is arrowed by
TWO TONES. The TWO TONE menu is displayed.

rup THNE

SECOND -AUDID TONE OF tKmx

468881-622N
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(21) Press SEND TONE and then return to TRANSMITTER TEST. 2T is shown in
reverse video on the display and a 1 kHz tone in addition to the variable frequency

output is connected to the AF GEN QUTPUT socket @ The level is that set

nraviniciv far the vartahla fremramee

(22} To rewrn 1o single tone operation, press TONES @ and then the key which is

arrcwed by TWOQ TONES. Press the key which is arrowed by STOP TONE and
then rerurn to TRANSMITTER TEST.

Receiver test

To generate a programmed czalling tone sequence, proceed as follows:-

(1) Select RX @ RECEIVER TEST is written on the screen.

YONES STANGRED MENL:

(2} Connect the receiver input 0 either the BNC socket @ or the N socket @
(3) Press SELECT @ untl the LED lights above the selected ourput socket.

(4) Select TONES (7). The TONES STANDARD MENU is displayed enabling the
seiection of one of four wne frequency standards or of a user-defined standard or
of a sub-audible tone. ‘

(3) When a return o RECEIVER TEST is reguired. press the MODE key @
which is arrowed by RETURN. '

48881-622N
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Sub-audible tone

(6) Select a sub-audible tene by pressing the MODE key @ which is arrowed by

SUB-AUDIBLE. RX SUB-AUDIBLE TONE is displayed together with the current
sub-audible tone frequency, level and modulation. As shown on the dispiay, the
imernal signal generator is now modulated by a fixed 1 kHz tone.

B SUB-OUBIBLE TORE

e e [y
| USE DATA ENTRV KEVS :

Fr LEVELY Téowe

use oara CHrEe Kevs

GUDTBLE TOKE hl’?ﬁ’u_l..ﬁ_f_l’u"

FREGUERCY MOWE Tiwe

(7) Press the key which is arrowed by FREQUENCY and set the second. variable
frequency using the keypad , ending with the frequency terminator @

(8) Press the key which is arrowed by MOD LEVEL and set the level using the
keypad @ ending with the level terminator @

(9) Generate the sub-audible tone by pressing the key which is arrowed by SEND -
TONE. The SEND TONE arrow changes to STOP TONE to enabie tone generation
to be halted. When two-tone modulation is in operation, SAT is displayed in re-
verse video against the 1 kHz modulation frequency.

(10) To rewrn to RECEIVER TEST, press the key which is arrowed by RETURN.

(11) To select either a tone frequency or a user-defined standard. press the key
which 1s arrowed by RETURN and then reselect TONES. .

Tone frequency standard

3-34

(12) Seiect the required tone frequency standard frem the 4 offered on the display
using the MODE key @ which 1s arrowed by the frequency standard, e.g. CCIR.

{13) RX SEQUENTIAL TONE is displaved with a flashing cursor under the TONE
heading awaiting a tone number entry. Up to 11 of the wnes in the chosen standard .
can be selected in the order required.

TRk SEQUENTIAL TONE
SYONDARDS COIR HODT .3 UdupE o
o s
USTMG DaTo KEVS - i
1t B T
F+ 397N i v

bl
1 BBBNHE T sl

FEe L Y

X
2
3
a
3
:
a
-

1

ZAGROuHE
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{14) Enter the tone number using the keypad @ and press the key which is
arrowed by NEXT TONE to terminatz the enury. This causes the frequency w be
displayed against the entered tone number and moves the cursor down ready for the
next enty.

(15) To create an inter-tone pause, press the key which is arrowed by NEXT TONE
without entering a tone number. Repeat for multiples of the tone duration. Then,
when the next tone number is entered, NULLs are displaved. A pause may be
created in place of an entered frequency by moving the cursor appropriately and

then pressing DELETE .

(16) To select an extended tone (of 10 times the tone duration up 1o 700 ms unless
user-defined) for the 5th from iast tone, press the MODE key which is arrowed by
EXTENDED. This facility is used for scanning receivers 1o ensure capture of the
first tone. The lewer E is displaved alongside the altered tone frequency. No re-
sponse is made if less than 3 frequencies have been selected. The EXTENDED

arrow changes to CANCEL E. Press this key 1o revert to normal tones operation.

STaNDalls CCIR
T EMTER YONE NURMBER
USING DATE KEVS

- EREQ TRANEHNTT

FREQ SHEFT

Ee e

(17) Compiete the tone sequence by repeating (14) as necessary.

(18) Generate the wones sequencas by pressing the kev which is arrowed by TONE
STEP, TONE BURST or CONTINUQCUS as required. The CONTINUOUS arrow
changes 10 STOP TONES to enable the continuous operation to be halted.

(19) If required. seiect a frequency offset in the range + and - 9% by pressing the
key which is arrowed by FREQ SHIFT. Eater the offset using one of the keys 0 o 9
with a minus sign when appropriate. All the previousiv selected tone {requencies

are reset and displaved.
(20) To rerurn o RECEIVER TEST. press the kev which is arrowed by RETURN.
If CONTINUQUS has been selected, the cnes continue o be ransminad.

(21) To select either a user—defined standard or a sub-audible tone, press the key
which is arrowed by RETURN and then reselect TONES.

User~-defined standard

(22) Define the standard by pressing the MODE key @ which is arrowed by USER
DEFINE. USER DEFINED STANDARD is displayed with the tone numbers and
frequencies, : :

48881-622N
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(23) Press the key which is arrowed by NEXT TONE to step the flashing cursor to
the required tone number under the FREQ columnmn.

(24) Any frequency between 20 Hz and 20 kHz can be assigned to any tone number
between: 0 and 14. Increment sizes for the tone frequencies are 0.1 Hz from 20 Hz
10 3.2766 klz and 1 Hz from 3.277 kHz w 20 kHz. Enter the frequency using the
keypad @, ending with the frequency terminator @ This moves the cursor down
ready for the next entry. :

(25) Complete the sequence by repeating (23) and (24) as necessary.

(26) Set the tones generation period by pressing the key which is arrowed by
DURATION and then entering the duration in ms using the keys (10 9. Terminate
by pressing the key which is arrowed by ms.

(27) To select the required tone sequence, press the key which is arrowed by CON-
TINUE to rewurn 10 RX SEQUENTIAL TONE.

Note ...-

Extended tones are always 10 times the user-defined duration.

(28) To rewrn w RECEIVER TEST, press the key which is arrowed by RETURN.

Note ...

This user-defined data is stored in non-volatile memory.

Duplex mode
To generate a programmed calling-tone sequence in duplex rmode, proceed as
follows:- : : : -
(1) Follow the instructions for interconnections and genera! cperating procedures .
given under 'Duplex operation’.
(2} Contnue from (4) of ‘Receiver st
Note ...

Tones cannot be received in duplex mode. To test the recepton of a calling
tones sequence. leave duplex mode by following the instructicns given under

‘Transmiter test’.

46881-622N
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HELP KEY OPERATION
HELP KEY

When the HELP key1s pressed. the HELP menu is displaved which enables vou to obtain an operating
summary. provides a choice of alternative purameters and implements the self test routines. To return
to the operating mode press the key arrowed by RETURN.

Operating summaries

Pressing one of the MODE keys arrowed by the following provides an operating summary to enable
you tc implement the selected test.

4

TRANSMITTER TESTING "-'., ———
CETVE > T

RECEIVER TESTING o pueay e

DUPLEXTESTING siigss The

AUDIO TESTING ' SRUE QU
The HELP ON TESTING uperating summary is then displayed - 'c;m‘ ”: ; Iu;: _
- see Fig. 3-12. This includes information upon key operation. —— i

e.g. to select TRANSMITTER TEST the TX kev must be
pressed. But note that this is for information only: it is necessary
to press the mode key arrowed by RETURN twice {once toreturn
to the HELP menu 2nd once to0 return to the operating mode)

uufo prf!:m“a” the QCSA”T‘:J{C’.: a .

O D 5

Where summaries occupy two pages. press the mode key arrowed by CONTINUE to change from
one page 10 another. Return 1o the HELP menu by pressing the key arrowed by RETURN.

Alternative parameters —

Pressing the MODE key arrowed by CHANGE PARAMETERS cuuses the PARAMETERS menu
to be displayed. To change between the two menu pages. press CONTINUE. The arrowed keys all
togeie berween wo states. the sciected purumeter being shown under the SET TO heading in the -
following display:-
. PacE 2 or 2

‘wommwEviw  gET.TO
4 eSn aBw GCCKARORY-OFF
Em .ﬁF SEN ATTER ovF

ACCEESONY

FRRANETER

RF LEVEL. .

STORE FURCTION Vﬂli

T AE COUNTER
RESOLUTION-.. -

DEFAULY Tatnm - =

“Ther.f. counter resoiution will be set to 1 Hz provicding the frequency is below 200 MHz.
Return 1o the HELP menu by pressing the key arrowed by RETURN,

4BBE1-522N
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T SELECY
THANSHETTER TEST
noly TVPE
DEMOD BANDUIOTH
BEMOD ZISPLAv
DISTORYYON

I SELErT
‘RECEIMER TEGT
VIRLTS BARDUIDTH
DISTRRTION

dif URLTS

BB ab KRELATIUVE

BANDPOSSILOUERSS &
SeoPE -
DISTN . ThME MLV

TmELR oh ﬂEtE!UEF TE‘S’TING igra .

PRESS. BUTTINS
%
BANGPASE/LOUPASS B

Receivertesting

Duptex testing

FEVERSE FIELD DREsLav AssICHED YO
vaRLBBLE
TF DE SELECTED VOLTS READING

tl' SELEET

DISTORYION 151
UG TONE ouTRuY FONES
O ADIUST &F GEN PRESS DIEDRED. (ESEEY.
m«wnm-sazwumea

HELP fn RECCIVER TESTING 2 OF &

BE csaoum;-rﬁmﬂ.m+
CNUMDERSY +FREQSLEVEL
TERHINGTOR
AOBULATEON SET WobsLT ucn:-:m::wmua..
: < GERS «FRED/LEV

- HELE Gl DuBLEN YESTING

FREG/LEVEL. TENWINATOR
A CEM FREG/LEVEL INCHENERTS
R GETERMINKD By RECKIVER TEWY

SETTIWE R
EUERDE FIELD DINFLAY ARSIEMED TO

Fig.3-12HELP ON TESTING operating summaries.
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Self test

Pressing the MODE key arrowed by SELF TEST causes the
instrument 10 implement the seif test procedures. At the end of
each of the thirteen tests either PASSED ur FAILED uppears
against the test number. [n the case of a failed test. the error
code for the failure is shown. Atany time. the self test may be
terminated by pressing the kev arrowed by RETURN. At the
end of the tests the instrument waits for RETURN. which
dispiavs the HELP menu.

Note...

When using seif test, remove any leads connected to the coaxial inlets and outlets in order to prevent
the possibility of extraneous pick-up affecting the readings.

TESTROUTINES

When a test fails during SELF TEST. it may be restarted as follows:-

When TEST FAILED appears during SELF TEST. the error code defining the source of error may
be obtained as follows:~

{1} Press HELP then the key arrowed by CHANGE PARAMETERS. The CHANGE
PARAMETERS menuisdisplaved. — .

(2) Pressthe TX key. The SELFTEST menu is displaved.

{3) Press the kev arrowed by NEXT TEST to start the ;
tesung process. During cacn west. ACTIVE is displaved.

{4} When cuch test is compivted. the tost numper is shown
together with PASS or FAIL. If failure hus occurred. the

appropriate crror code additionaiiv uppeurs. For the
meaning ot the code. reterto Tubles 3-Zat0 -2¢.

(3) To single step to the next test, press the kev again (causing ACTIVE to reappeur) or—:0
Lause a sequence of tests——press the key repeatediv, Test numbers runge from L0 10 3.2 0
steps of (1.1, Selecting NEXT TEST fotlowinyg test 3.3 will restart the test sequence from 1.

48881‘:‘6221\5 4G
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TABLE 3-2a ERRORCODES FORTEST 1: CHECK RFCOUNTER AGAINST SIG. GEN. FREQUENCY

GPERATION

Frequency read fails

fails
faiis
fails
fails
fails
fails
fails
fails
fails

fails

CODE (hex.)

10 - Testpassed

11 - FREQ 0~

12 - FREQ ¢

13 - FREQ I

14 - FREQ 1

15 - FREQ 2

16 - FREQ 2

I7 - FREQ 3

18 - FREQ 3

19 - FREQ 4

A~ FREQ 4

IB -
=FREQO = 20MHz(sig. ¢
FREQ! = 111 MHz{sig. g

en. mixedrange) FREQ2Z2
en. divided range) FREQ?3

HIGH FREQ (>30 Hzabove set frequency)
LOW FREQ {>30Hz below set frequency)
HIGHFREQ

LOWFREQ

HIGHFREQ

LOWFREQ

HIGHFREQ

LOWFREQ

HIGHFREQ

LOWFREQ

I

FREQ+

218 MHz (sig. gen. oscillator 1)
340 MHz (sig. gen. osciilator 2)
480 MHz (sig. gen. oscillator 3)

TABLE 3-2b ERROR CODES FOR TEST 2: CHECKX RF POWER METER AGAINST SIG. GEN.

CODE {hex.)
20 -~ Testpassed
21 - FREQ 0" fails -
22 - FREQ O fails -
23 - FREQ t fails -
24 - FREG | fails -
33 - FREQ I fafls -
6 ~ FREQ 2 fails =
27 - FREQ 3 fails -
28 -~ FREQ 3 fails -
FREQUO = 300 MHz
FREQ ! = s49MHz
FREQ2 = MiMH:z
FREQ3I = 20MH:
Nota...

The difference in setting and reading is due to | port duplex seiection for the test.

*

- LQW’ POWER {>2dB below setlevel)

HIGH POWER (>2dB above setlevei)

[LOWPOWER
HICHPOWER
LOWPOWER
HIGHPOWER
LOWPOWER
HIGHPOWER
Sig. gen. Power meter
setling reading
(123 mw 78 mW
023 mw 79mwW
(.25 mw 79 mwW

125 mW HlmW

468R1-822N
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TABLE 3-2c ERROR CODES FORTEST 3: CHECK MODULATION FREQUENCY AND LEVEL

OPERATION

CODE {hex.)
30 "Testpassed
Test3.0 - Mod. freq. 400 Hz. level 5kHz

31 Mod. freq. fails~
33 Mod. level fails - fow™™
34 Mod. levei fails—~ high

Test3.1 ~ Mod. freq. | kHz. jevel 5kHz

32 Mod. freq. fails
33 Mod. levei fails - low
36 © Mod. level fails~ high

Test3.2 ~ Mod. freq. | kHz.level 50%
37 Mod. level fails - low
38 Mod. ievel fails - high
Test3.3 ~ Mod. freg. | kHz. level 5 rads
39 Mod. level fails- iow
3A Mod. leve! fails - high

‘Failsmod. freq. - Measured freg. more than | Hz away from setting.

“*Fails mod. level - Measuregd mod. level more than 105 away from setting.

RF frequency setto 210 MHz.

AB881-622N
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GPIB GPERATION

GENERAL PURPOSE INTERFACE BUS (GPIB)

Functions

The GPIB" interface unit allows the instrument to be coupled to 2 conmrolier. The essen-
tial purpose of the GPIB functions is described below. Further informaton on the general
features and applications of the GPIB system can be obtained from the separare GPIB
Manual offered as an coptional accessory (see Chap. 1, Accessories).

Setting the GPIB address
The instrument’s tatk and listen 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 summarized in Table 3-3.

e

Note...
If the address is changed. the instrument must be switched off then back on to enabie the

instrument to read the new GPIB address.

For talk and listen mode: Set switch 6 to 0 e.g. XXXXX0 where X = lior | {0 form an address
in the range 0 to 30 decimal.

Foriatk only mode: Setswitch 6to | and switches 1 and 2 as required for the {ollowing:-

Switeh [ 2 3 4 3 4§
0 0 X X X | Upperandiowercase. <CR> suppressed.
0 1 X X X 1 Upperandlowercase, <CR> notsuppressed.
1 0 X X X | Uppercaseonly. <CR> suppressed.
1 I X X X | Uppercaseonly.<CR> notsuppressed.
A=  Don'tcare.
Note...

If anv switch position is chunged. the instrument must be switched off and then back on to
enable the instrument to read the new setting. N

AQORESS TALK
o~ ONLY
~ ™
1 2 2 L £ g
H ﬂ ﬂ ﬂ i D e SRESS NUMBER END
! ! : FOR 17
P L“‘i h““: ,.,.....J 1
il
u - PRESS CPEN END
. FOR Y
SPEN
Bingry Valus % 8 S Z

Fig.3-13 GPiB address rocker switch bank

Where GPIB is Marconi tustruments implemencation of the General Purpose hueriace 8Bus in
accordance with {EEE Standurd 488-1978 and [ EC Publication 033-1 ( First Edition .

46881-622N
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CPERATION
TABLE 3-3 GPIBSWITCHSETTINGS

Function
Switch ai
TalkerListener I Talk oniy

1 4 MS address pit Upper case characters only

{for machines with upper case only)
2 3 Address bit Suppress carriage return in output

{for dedicared printer units)
3 z Address bit Not used
4 l Address bix Notused
5 - 0 LS address bit Not used ’
6 5 0 = talker/listener 1 =talkonly .

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

SHi: Sourcehandshake (compiete capanility)

The source handshake sequences the transmission of each data byte from the instrument over -
the bus data fines. The sequence is initiated when the function becomes active, and the purpose
of the function is 1o synchronize the rate at which bvtes become avaiiable to the rate at which

accepting devices on the buscan receive the data.

AH1: Acceptorhandshake (complete capaility)
The acceptor handshake sequences the reading of the data byte from the bus data lines.

T5: Talkerfunction (complete capabillty}
The taiker function provides the 2835 with the ability 1o send device dependent messages over

the bus 1o other devices. The ability of any device to talk exists only when it has been designated
asatalker bythe controller.

TED: Extensed talker{no capability)

L4: Listenertfunction(neclisten oniy funcion)

The listener function provides a devices with the ability (o receive demcn dependent messages
over the bus. Tae ability of any device to Hsten exists oniy when it has been designated a5 a

listener by the controlier.
LED: Extendedlistener(no capability)

SAT:  Service requestiuncion (compleie capability)
The scrvice request function gives the 2955 the capabﬁ:t\ tc inform the controfler v.hen it

requires attention.

RL1; Remotedocal function {campiete capability)

The remoterlocal function allows the 2953 to be contrelled either by the local front panel keys
or by device dependent mussages over the bus.

PPO: Parallel poli function {no capability)

BC1: Deviceclear function (complete casability)
Device clf:ar is a ﬁcnera! reset and mav be given to all devices in the system simultanecusly

DT1: Device triggertunction (complete capabiiity)
Device triggeryused by the 2935 to inttiate a sequential tone sequence.

CO: Centroller function {no ¢apability)

E1: Opencotlectordrivers
The GPIB drivers have opencollector. rather than tri-state outputs.

46881-822N
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Display annunciators
During GPIB operaticn. the following announcements are made on the screen:-

Remote: Once the instrument 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
cornerofthe screen.

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

Service request: When in the remote condition and enabied. a service request is raised. this is
annunciated by SRQ appearing in reverse field in the bottom right-hand corner of the screen.

Locai: When in the remote condition and Local Lockout (LLO) has not been sent. this is
annunciated by LCL appearing next to the HELP key. Pressing HELP will then cause the
instrument to entera 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 (REN) line from the controller wiil still be active. N

GPIB commands
Commands take the form of a two-character alphabetic pair which may be followed by amplifving.

non-exponential numeric data. Separators are required for multiple data and for multiple
commands forming a string. '

Command format
Thistakesthe formof <HEADER> <DATA> <TERMINATOR/SEPARATCR>

<HEADER> A two-character command identfier.

<DATA> in form NR1 (integer) or NR2 (fixed decimal point},
i.e. exponential formats are not allowed. Where there
is more than one item of data. separators must be

used.

Used to delimit commands in command strings. Can
pe omutted if unambiguous,

<TERMINATOR/SEPARATOR>

<:> <.><CR> - Command separaiors.

<LF> <ETX> <ETB> <EQI> -~ Command string delimitersiterminators. Note that
<EQI> mustoniv be sent with the fast character.

<SPACE> ~ ignored by the system—used forinellizibiliny onty.

The example which follows shows the format of a command string where the duta ttems are
separated by commas. the commands are delimited by semicolons und the string is wrmunated by
EOQL- :

PO40.3 . PO41.5: <EOI>-POke 3 und 3 to memory locations 4 and 41 respectively.

Notes...
(1) Certain commands cause the instrument to output more data than it can store in its output

buffer. c.g. SV and RD39. see ‘Non-keyboard commands” below. The resuit is that the data
is held off from entering the buffer and hence the instrument stops.

To prevent locking up the instrument. 2 2 second timeout takes etfect. If data output has not
been started. oris read out slower than | character per 2 seconds. then a buffer overtlow error
is raised and the instrument aborts the command.

(1) The input butfer length is 128 characters. If the butfer overtlows, then the GPIB is heid off
until further space is available. If however, the butfer does not contuin 4 command delimiter
then the data is lost and an error is raised. This is because command interpretation. and hence
buffer unlouding. does not occur until a command string defimizer is received.

48881-622N
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(3) I asyntax erroris detected. then that command and all subseguent commands up to the next
command separator are aborted and an error s raised.

(4) When Device Clear is used. it is recommended that a 0.5 s wait period follows while re-
initialization of the instrument occurs. This avoids corruption or loss of GPIB commands.

Data output format
Every request for data will cause a response from the instrument. The form of the response will

be that outlined below. Note that if no data is available the default response is NULL. Each reading

wiil have its own terminator sequence but the <EOI> terminator is oniy sent once the output buffer

is empty.

The format tzkes the form of <HEADER> <DATA FIELD> <TYPE FIELD>

<TERMINATOR>

<HEADER> - Data is only sent in this field if a descriptign is necessary. e.g.
WHGOLE PAGE.

- This field contains the reading. {t may be a numericai or aipha string.
There 1s no ftixed format except that numerical data will conform to
NRlorNR2datatypes{i.e. non-integer).

-~ Data is only sent in this field if the data in the data field requires
quaiifvinge.g. MHz. dBm.etc,

<DATA FIELD>

<TYPE FIELD>

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

is selected.

Keyboard-equivalent commands
Below are listed the GPIB commands that perform the functions of the keys named alongside. Note
however. that for the numeric. minus sign and decimal point kevs the normal ASCII equivaients

are used. The communds are summarized in Fig. 3-14.

Command Key Function
X T ransmitter mode
RX RX Receiver mode
DX DX Duplexmode
TN TONES Tones mode
BC BARCHART Bar chart
SC SCOPE Oscilloscope
{if reguested in daplex thv..'} the lower half of the screen-is
. cleared and the bar churts are disabled)
HMDn HOLD DISPLAY Hold displuy [off.on : n=1.1]
HP HELP Help
AG AFGEN AF gunerator
RT RX=TNXFREOQ Set RX to TX frequencey
RG RFGEN RF guncrator
SM SETMOGD Setmodulation
MDn MOD ON'OFF Modulation switch [off . on s n=t.1]
SNn SINADS N
DIST'N Otf. defaultd{ SINAD ur S: N1 non-detault
(SINAD ors Ni distoruon [a=0.1.2.3]
AC ACDC AC coupling
DC ACDC DC coupting
46881-822N
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Command Key Funsction

FR FREQ Frzauency

LY LEVEL Levei

DI & INCR [ncremenvdecrement

STnn ‘ STCRE Store settings {nn=01 to 38]

RCnn RECALL Recailsertings [nn=60to 3]

MZ MHzZ'V Megahertz

KZ kHz/mV Kilohertz

HZ Hz/uv Hertz

\4 8 MHzV Volts

MV - kHzmV Millivolts

uv Hz/uV Microvoits

DB 43 Decibels "

oM dBm Decibeisrelativeto [ mW

FM FM Frequency modulation

AM AM% Amplitude modulation

PM - aMRAD Phase modulation

Fin BANDPASS BP filter [300 Hz-3 4 kHz : n=1}]

Fin LOWPASS LPfilter [15/50kHz. 300 Hz:n=1.2]

FU FREQ T Freguency increment

FD FREQ  Freguency decrement

Ly LEVEL? Level increment

LD LEVEL ! Level decrement

SwW SINGLE Scopessingie sweep andarm

RP REP Scope repetitive sweep

v Scope vertical scale increment

VU Scope vertical scaje decrement

D Scope horizontal umebase increment

Ty Scope horizontal timebase decrement

[Pn SELECT Input socketselect [ BNC. N-tvpe.
one port duplex: n=0_1.Z]

XA TX Softkev A

XB RX Softkev B

XC DX Softkey

XD TONES Seftkev D

XE BARCHART Softkev E

XF SCOPE Softkev F

XG HOLD Softkev G

46881-622N
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Fig.3-14 Keyboard equivalentcommands used in GPIB operation.

Non-keyboard commands
Below are listed the GPIB commands that provide functions additional to those for the kevboard.

BSETTINGS
Commang

PD
EM

EV
DV

SE
SD

SOn
uc
LC

WRe.r.
<CSD>

Function

Setinstrumentinte potential difference mode.
Setinstrumentinto e.m.f. mode.

Enable VARIABLE controi
Disabie VARIABLE control

Store/poke enable.
Store/poke disable.

Service request/inhibit. erroronlv, enable: n=0.1.2]
Upper case onlvinterminutor sirings. e.g. DBM.
Mixed case terminator strings. e.g. dBm.

OPERATION

Write data following command until a recognized delimiter is seen, e.g. EOL ETX,
<LFz=. Start location on screen is ¢ = column. r = row. Note that <CR> has the
effect of <«CR><LF>. Detaiis on the use of this command are found under "WR

{WRite)command’ luter on in this chapter.

The ASCIT values of screen characters are:—

ASCIll{decimal) Function

0.1

=3
4-9
*10
i1.12
"13
14-18

£6881-622N
Apr., 88

Graphics characters
Reverse lald ¢
EXT<CSD>
Reverse field ‘1" to 6
Linefeed

Reverse field*8 and "9’
Carriage return
Graphics characters

347
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ASCll {decimal} Function

19 Reverse field "7
20 ‘5
21 !
22 Bell character
23 Graphics character {enused)
24 “
25 @
28 Copyright symbol
27 Graphics character (unused)
28 ¢
29 I
30 ‘T
31 Reversefieid space
*32 Space .
33 s’
34 ‘z
35 Underline
36 'y .
=37 ‘%’
38 Y
39 ‘m’
40 ‘d’
41 K
42 ‘g’
$43 ‘..é..,’
#4-1 LFI
15 N
.4’6 6"
347 LJ[?
*48-57  Utod
*58 o
39 Reverse field top .
50 Graphics character (unused)

61-64 Box characters
*65-30 ‘A'toZ
91.92 Box characters

93 Y
94 .05 Boxcharacters
96 Pointer character

97-122 Reversefieid'A 102’
123-123 Graticule characters

126 Down arrow

i27 Uparrow

128 Graphics character (unused)
129-191 Scope graticule characters
192 Flashing graphics character

193-218 Flashing A'toZ’

219-223 Flashing graphics characters

223-235 Dimbarcharicharaciers
“Denotes standard ASCII characters.

46881~622N
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Command Funetion

DS Disable screen cutput |

ES Enable screen ourput Detaiis on the use of these commands are given

Cs Ciear screan ‘ under "Screen commands’later on in thischapter.

RS Restore screen

PG Purges output buffer. Clears data available flag but SRQ remains raised.

POm.n Pokes data n into location m. Note that this command inciudes a i0 ms delay for
EEPROMSs. Data cannot be poked to the dispiay since it is not memory mapped (use
the WR command).

Milmn n Acfor PO hor cantinies eoarine byrec unril a rerminator 1s recetved or a maximum
of 64 bytes. Note that this command inciudes a 10 ms delay for EEPROMs.

TF Tells instrument to record sequential tone frequencies.
"TE Tells instrumnent to record sequential tone numbers and errors:
LF This causes the instrument to send <EQI> with <LF>. Thisis the default condition

and will suit most controllers. However, care should be taken when there are
muitiple readings in the output buffer as data could be lost.

EX . This causes the instrument to send <EOQI><ETX> when the output buffer is
empty. <LF>issentembedded between readings.

ET - Enabier.f. directional power head if fitted.

DT Disable r.f. directioral powerhead.

PR Select peak envelope power for r.f. directionai power head.
CR Select CW power forr.£. dirsctional power head.

SP Suppress GPIB annunciators (cleared by R3).

BXn.m Put up soft key boxes (used to arrow the mode keys).

Where n = box pattern. m= length of box. Details on the use of this cemmand are
founc under BX (BoX)command' later on in this chapter.

BP Beep. sound a tone in the loudspeaker. Note that the loudness is determined by the
VOLUME controlsetung.

READINGS
SY When next addressed to talk. will send a data string which, when sent back to the
instrument. will restore currentsetnes see note ( D under "Command format’.
PEm When addressed to talk. wiil send data at location m. Note that variable areas only -
can be accessed. ' ' :
RDn When addressed to talk . swiil send reading or setting specified in nas follows:-
I RF counter treguency Reading
2 RF power Reading
3 Moduluation frequency Reading
+ Modulution level Reading
3 AF counter traguency Reading
4 AF level : Reading
7 RX distortion: SINAD: S N Reading
N TX distoruon Reading
Y Modulation peak: +ve deviation Reading
10 Modulation trough: —ve deviation Reading
1 RF forward power Reading
12 RF reflected power Reading
45881-822N
3-48
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13 VSWR: return loss Reading
14 Sequential tone | Reading
15 Sequential tone 2 Reading
16 Sequentiai tone 3 Reading
17 Sequential tone 4 Reading
18 Sequenual tone 3 Reading
19 Sequential tone 6 Reading
20 Sequential tone 7 Reading
21 Sequential tone 8 Reading
22 Sequential tone 9 Reading
23 Sequential tone 10 Reading
24 Sequential tone 11 Reading
25 Sequential tone 12 Reading
25 Sequential tone standard Setting
27 RF generator frequency Setting
28 RF generator level Setting
29 AF generator frequency Setting
30 AF generator level Setting
31 Modulation frequency Setting
32 Modulation level o Setting
33 RF frequency increment Setring
34 RF leve| increment Setting
33 AF freguency increment Setting
36 AF levei increment Setting

37 Mod frequency increment Setting

38 Mod level increment Setiing
39 Whoie page readings and sertings (RX.TX and DX oniy)~see Note {l) under

‘Command format above).

ER When next addressed to talk. will send the code for the ast error detectad.
YN When next addressed to tatk. will send the software version number.
SK When next addressed to talk., will send an ASCII character corresponding to the last

key pressed. The ASCIIcharacters corresponding to the keys are shown in Fig, 3-15.

|
|
|
g
|
|

|-

1)
-
[
|
|
|

A=
|
l

/ l . Poay LR ST
H E el i ity S et
: i A AP A A
‘ ! e
; ’T— ’—:—- ) P
| ~ T =TT
! D T ol — T
N
g o - - OO R ™Y PR
R R . o
Fig.3-15
ASCI characters sent (corresponding 1o last key preased) when SK command Is used in GPIB operation.
45881~822N
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Operating exampie
Set the signat generator to 123.3 MHz {with increment decrement step set to {00 kHz) at a level

of =30 dBm modulated by 1.0 kHz 2.m. at 50%. preparatory 10 measuring signal to noise ratio.
The following string is sentafreraddressing the instrument as a listener:—

RXRGFRIZZAMZ.DIGIKZLV-30DM SM: FRIKZ: L VI0AM:MDI:AC:SN2<LF>
This breaks down as follows:—

RX . Receivertest

RG RF generator
FRI23.5MZ  Frequency 123.5 MHz
DIIOOKZ Deltaincrement 100 kHz
LV-30DM Level =3GdEm

M Set modulation

FRIKZ Frequency | kHz

LVS0AM Level 50% a.m. .

MD1 Modulation on

AC AC coupied

SN2 Signal/noise

Whenready. the level and distortion results can be selected for reading by sending the following:-

RDO<LF>RD7<LF>

Then the instrument is addressed as a talker to receive the resulr.

Trigger

The bus trigger system can be used to start the transmission of a tone burst whilst the instruz_‘neni
is in the RX mode. However. the tone sequence must have been previously set up. Typical trigger
commands inciude Selective Device Trigger (SDT) and Group Execute Trigger (GET).

Service requests (SRQ) and status byte _ _
When enabled. the 2933 can request service to indicats 1o the controller that data is ready or to
warn of an error condition. [n response to a serial poll after asserting SRQ, the 2955 provides a

status byvte whose bits are allocated as shown in Fig. 3-15,

t

Functions assertec whnen the bits are ' ortrue i = I A % < ,

o/

Datarcudy ‘

Service request

Error has occurred

it S

e S P

Error bit 4—Numerical eatry

Errorbit 3—Dutacrror

Error bit 2— Abnormai operation

Errorbit I —Svntax error

Error bitO—Input-output butfer overtlow s

Motes...
{1} DATA READY and ERROR bits are cleared after the next time the instrument is addressed

to talk.
(2} TheSERVICE REQUEST bitiscleared atter o serial poll.
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CREATING A DISPLAY
The addition of the GPIB unit enabies a display to be created to yvour own reguirements. To make
this as easy as possible. the instrument is programmed with 2 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 displuv with the selected meusurements appearing when and where
required: thirdly to return to measurement mode. The following commands are used for these

purposesi—-
CS—Clear Screen: This ciears the screen but allows measurement results to be displaved.

DS —Disabie Screen output; Stops measurements from being displaved on the screen.

ES-~Enahle Screen ocutput: Enables measurement results to be written on the screen.

HO - Hoid Display: Used to halt instrument operation. "

RS—Restore Screen: Returnsdispiay to measurement mode.

The above commands mayv be used to operate the instrument in (wo modes: one in which the

instrumeni is halted: and one in which the instrumentts still running.

Instrument halted example:

COMMANDS

“HDICS™
“WR——" COMMENTS

“BX—" (13} Kevbourd GPIB commandsare ignored.,

TEK ™ {2) Reudings held are those attime of "HD™.
L

..RS“

Instrument running example:

COMMANDS
- - i )
CEE%SR o COMMENTS _
"ES‘BX “""""D;-_.U‘> 25 { 1y Kavboard GPIB commandsare responded 1o,
E‘ T (2) New readings ure valid and readable.
"RS”
Printing on the screen

Toprinton the screen the BX and WR commands are used. : : e

BX (BeX)cammand

This command is used to position and define the boxes (arrowst on the screen pointing to the mode
xeys. The command has the torm BX n.m where n = box pattern and m = fength of box. A display
cxampic is shown in Fig, 3-16,

Box pattern () The boxes uppear in fixed positions on the screen against the 8 mode keys, These
positions are binary coded— 1 fora box. U for no box—und arc binary weighted from top to bottom.
For example. for boxes to appearnextto the DUPLEN. BAR CHART and HOLD DISPLAY keys
then n = binurvGIGIG 100, which (reading convenuonally from right to lett) = 34,

Length of box (m): This is the number of characters in the box to @ maximum of 31, To produce
the box to take "PRESS WHEN READY then m = 16 {spuces inciuded). [f boxes of different
lengths are required. sequential BX commands must be sent.

46881-622N
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Note...
The rightmost two squares are used for the point of the arrow und are not available for
characters. Thus a box of length 6 to contain. c.y. RETURN will have an apparent length of
8.
To print a box ol fengeh 10 us shown in Fig. 3-16 but aguinst the SCOPE kev. the command string
would be:-
BASIINT
To clear the screen prior to the boxes being printed. add 64 to m. For the exampie above m = 10
+ 64 = 7.4,
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.
i.e. CONTINUE against the SCOPE key. and RETURN against the HOLD DISPLAY key.

CONTINUE: To call up the CONTINUE labei. add 32 to m. But ensure that there is sufficient
room for the word in the box. i.¢. m must be at least 32 + 8 = 10 otherwise CONTINUE will not
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 aguiﬁ?: the HOLD DISPLAY kev. add 128 to m.
Ensure that mis at least 128 + 6 = 134 otherwise RETURN wiil not be 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.
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Soreen sudressioyg agample. Sending CWHZDIEA” will pring the reverses field A positoned at b
centre of the 40 x 32 display area. The arrowheads show the assigned positions of boxes. Sending
B8X54.138 will print ARETURN as showrn in a box of length 10 opposite the HOLD DISPLAY key.
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WR (WRite) command

This command is used to write the data following the command untiil a delimiter is seen. The start
location is ¢ = column und r = row. For example. o print u reverse ficld A at the centre of the
screenatcolumn 20, row 15 asshown in Fig. 3-16use:-

CWRIOSTICHRS(9TY or “WR2G. 1327

Note that anything immediately following WRe.r is treated as a literal. Thus for muitipie WR
statements. end each one with <LF > orother terminator. e.g.

"WR20.5.07 . CHRS(I0)"WR2G. 16 WCHRS( 1)) nor “WR20.15.0.WR.20.16.b":CHRS(10)

The command s also used to print a lubel inside & box produced using the BX command. Refer
to Fig. 3-16 to find the column {(variable) und the row (fixed). For example. to print RETURN as
shown in Fig. 3-16 but against the SCOPE key the command string would be:-

“WRIS.ZIRETURNT

orinside a box:~ .
“BX3Z.I0WR2S.ZIRETURNS

Character set _

The complete set of characters for the instrument isshown in Fig. 3-17. These characters may be
used with the WR command to print ento the sereen. Note that with the prineipal exception of the
alphanumerics—A to Z. () to Y—the characters are not standard ASCIIL Because of this, when a
lower case letter is sent {in standard ASCID) from the controller it is interpreted by the 2955 us o
reverse ficld uppercase letter.

r“"" i I:E 4
“BERST ﬂ@@wzgm@amﬁmm
;onmlg!ﬂfﬂwgi | Sl ldjtalrmgrgl!*Jr:ihdll!m!m

a..num._.

]H'I

2 e
Ol :I

u@f
=i
=

Fig. 3-17  Characier settor 29585, Charactars are weitter na the sergen using the WR command. The characters
shown Blank are ¢ither unaliocated or are machine functions. e.g. 32 i$ space. Note that character
10—reverse field 7 —is not avaiiable_. Use character 19 Instead.
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Reverse field characters
Many of the reverse field characters. by their structure. have an cpen 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 39) directly above it.
Forexample thereverse field E sentby:— '

"WRIO.15e”
is improved by adding:~
' "WR20.147:CHRS(39)

Worksheet

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

Graticuie characters I
Some caution is required in the use of characters 128 to 191 since these are used to form the
oscilloscope gruticule. When the instrument recognizes a graticule character it also switches on the
oscilloscope trace for the duration of that character. This may cause strange affects when these
charucters are used to form g user-defined displav. Because of the method of triggering. no trace
will be observed as long as these characters are not used in a vertical sequence (the sereen is scanned
from top 10 bottom). This means that. for instance. horizontal lines of these charucrers may be
drawn us long us they are staggered i.e. chegquerboard or alternate lines.

To detect the presence. or otherwise. of the trace in a user-defined display. check for any movement
in the display while adjusting the oscilloscope POSITTION controls.

46881-822N .
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Fig.3-18 Screenaddress worksheet
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Display example
A typical application of a user-created display is shown in Fig. 3-19. which features an
interconnection diagram. The sccompanying program was written using an HP 9816 Personal

Computer.

1308 Start:
121

OIM ASL 10221
Addr=708

HOND PORTABLE TEST

RADIO: ABC1IZ34

PLEASE CONNECT
RADIO AS SHOUM

THEN PRESS aNV
KEY TD CONTINUE

ANTENKA.

EPEAKER

1929 REMCTE Aggr
123g RESTORE Reso:ie
104¢ GOSUB Uisoiavoage
1252 - ‘3TCP
1950 Radio: DATA 11,0 ,HAND PORTABLE TEST -
197¢ JATA 11,1 Tasszesssssosssess
198@ OATA B .4, FapI0: AEC12I4”
12%@ DATA 0.5,7 '2290%000208QQ0Q0000~ "
1109 CATA @B, 7-9Q0eeseR-t- L 1I7I7"
[ DATA ¢ ,7, 27 AN PILEASE CONNECT”
1122 fata 2,8,° 77 KA
1139 0ATA 8,8, 77 gy RAUIO AS ZHOUNT
1149 DATA © 10,7 37 ?
1158 DATA 9,11 ." 37 G
1188 GaTR Q12,7 *
1178 DATA @ 12,0 7:000Q0898 - THEN PRIZS ANY"
1188 DATA 8,12," 7 ¢ 7
1199 DATA 8,15, 7 ssui.ee ? KEY TQ CONTINUES
1220 DATA @18 S S
1219 OATA 8,17 . ir o
i DATA ¢ 15, 2T
P23 JATR 5 .75, TENNET
HS SATA &,22,
1258 ZATA 2.2,
i259 0aTA @ IZ
PITS GATA § .07
1230 OAtTa § 2
1] DATA @ 22 ; -
1229 GRTA @ 12
tI1e DATA B ™
Hindnls JaTA @,
122 SATA @
VR GATA 9,
1359 o oaTA -
1283 !
tn7 1
1288 !
1232 Ciiziayoage: TUTPUT Rgoe USING et wDUEEIEC !
1139 READ £,7 .75
Tirg IF X @ THEN RETURN I PAGE COMPLETEY
raZ QUTAUT Ador USING "V "Wl %" it T, T RR
HET:] 3070 1400
1149 i
1153 1
L4162 1
1479 ZND
Fig.3-19 Display example—Iinterconnections
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PRINTER

General
Any listen only printer may be used with the 2953, A printer designed for use with the instrument

is offered as an optional accessory {see "Accessories”. Chap. 1)

Power supplies

When operating with the 2953 the printer offered as an optional accessory uses the ACCESSORY
socket for its power supply. For stand-alone operation. it requires a supply 0f, %12 V at 2 A peak.
If any other printer is used it wouid normally need to have its own power supply. However. the
ACCESSORY socket may be used (pin 2 supplies =12 V at approx. 110 mA continuous}. but if
« ne low amount of power supplied rmust be taken into consideration.

GPIB cable

The GPIB cuble is connected between the printer and the GPIB interfuce unit fitted at the rear
of the 2933, For cabies with the {EC connectors. the [EEE to [EC udapters (sce "Accessories’.

Chap. 1) may be used for conversion purposes.

Operation
Foruse us a ticket printer for printing ovt measurement results proceed as follows:=

(1) Make the powersuppivand GPIB cupic connections as given carlier.”
(2) Set TALK ONLY (switch 6 to 1) on the 2935 GPIB address switch. Set switches and 2
respectivedy as follows -

00 = Upperandiowercuse. <CR> suppressed
0OF = Upperundiowercase. <CR> notsuppressed
10 = Uppercuseonly. <CR> suppressed

i = Uppuercasconiv, <CR> notsuppressed

Notethatin TALK ONLY mode. switches 3.4.5 are inoperative.,

{3) Switch the 2955 oft then back on (o cnable the instrument to read the new switch settings.

(4} Press the HOLD DISPLAY key. HOLD OFF is displayed against the SCOPE key und
PRT uppearsagainst the HELP ke

(3} Press the kev arrowed by PRT. This starts the printer and results in a printout of the maior
settings and readings shown in the top balf of the display (see example in Fig. 3-20). Note
that onee printout hasstarted there s no way to abort it.

(6) When using the ACCESSORY socket for power. the sereen may be affected (sides drawn
int due to power drain. especiallv when printing rows of dots. This is unimportant and will
not affect measurement resulis since these are already frozen.

46881-622N
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TEARESMTTER TRIT

.............

Fig.3-20 Transmittertest printout exampie.

For additional printing information. refer to the appropriate printer instruction manual.
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