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Chapter 1
GENERAL INFORMATION AND DATA

INTRGDUCTION

Radio Communications Test Set type 2955 combines all the measurement facilities
Jrequired for testing mobile radio transceivers in the range up to 1000 MHz. It is a
" compact self—comamed unit designed for bench or mobile use and can be consxdered as a
~combination of,.eicvc:r; instruments as follows:—

S o

RF counter

AF counter.

RF signal generator.
Moduiation meter. —
RF power meter.

. AF generator. *
/j“ - AF and DC voltmeter.
Distortion- meter.
S/N (signal to noise) and SINAD (S/N and distortion) meter.
Tones decoder and encoder.
Digital oscilloscope.

Push-button seiection makes ail the necessary interconnections for each measure-
ment, eliminaung the need for the many interconnections required when separate
instruments are used. Function selection and data entries are made on a colour-coded
keyboard with the operating sequence logically arranged from left © ¢.;ht. Instrument
operation is greatly enhanced by the CRT display which provides prompts during data
entry and guidance during operating seqguences while also showing the instrument setungs
and measurement resuls.” Analogue measurements are displayed by an osciiloscope with
repetitive sweep, single shot and fresze facilities, as well as by five autoranging bar

charts: :
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GENERAL INFORMATION AND DATA

Counters Due 10 there being wwo frequency counters, simultaneous AF and RF
frequency readings can be displayed. Ranges and resolutions are respectively 10 Hz to
20 kHz at 0.1 Hz and 1.5 w0 1000 MHHz at 1 or 10 Hz.  Either an internal or an external
frequency standard may be used.

Signal generator The signal generator can be ampiitude. frequency, or phase modu-

lated, internally or externally, the internal moduiating signal being obtained from the AF .

generator. Ampiitude modutation 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
overloads.

Modulation meter Automatic frequency tuning and levelling of the modulation monitor
provide accurate measurements of AM, FM and ®M. Because of the independent tuning,
modulation measurements are easily made on duplex systems. The modulation may be
observed on an oscilloscope and its symmetry checked from the peak and trough values
displaved on a dual bar chart. The demodulated output is available at a rear panei
socket. Provision is made for audible monitoring using the built-in loudspeaker or by an
external loudspeaker or headphones.

RF power meter The absorption RF power meter will measure up to 75 W continuously
or up 10 150 W for short periods, over a frequency range of 1.5 to 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 optional accessory)
extends the capability of the instrument by enabling measurements of forward power,
“reverse power and VSWR toc be made.

AF generator The AF generator provides a range of frequencies from 20 Hz 10 20 kHz
plus a fixed 1 kHz output used for distortion measurements and 2 tone test. Its audio
output is available at a front panel socket and it also provides the internal AM, FM and
OM for the signal generator. A combined 600 {2 balanced to unbalanced converter and
20 dB attenuator is available as an optional accessory. :

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 cbserved on an autoranged bar chart.

Distortion meter The AF distortion and signal to noise ratio meter and the associated
SINAD meter operate at a frequency of 1 kHz supplied by the AF generator. The bar
chart displays are autoranged at 10% and 30% for distortion and signal to noise, 18 dB
and 50 dB for SINAD. The CCITT ang C-message filters (availabie as optional
accessories) enable psophometricaliy weighted measurements t0 be made.

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

equipment. the instrument is capable of receiving and generating four defined tone
frequency standards pius a user-defined standard. Sub-audible tones can alsoc be
generated. Provision is made to receive a sequence of up to 12 and send a sequence of
up to 11 out of 15 allocated tone frequencies. For rransmitter testing, each rccex_vec% tone
is compared with the standard frequency allocations held in memory and, if within limits,
its tone number and % frequency error is displayed. For receiver testing, the tones may
be generated in single step, tone burst or conunuous cycle.
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GENERAL INFCEMATION AND DATA

GPIB interface unit  This unit greatly extends the versatility of the instrument, and
allows the instrument to form part of an automatic test svstem. The GPIB additionally

enables a display to be configured to the user’s own requirements using a comprehensive

character set. The GPIB aiso enables a 24 coiumn ticket printer option to be used.

Calibration and test Routine calibraticn needs have been kept to a minimum, and
calibrauon factors stored in a non-volatile memory may be accessed with a secure access
code from the front panel keys, or via the GPIB, permitting rapid recalibration. A built-in
self test facility may be called whenever required which enables faults to be identified to
major module level or to groups of components.

SPECIAL FEATURES , ’

Transmitter test

Setting: TX key press seiects 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, ZVEIL, DZVEI, EEA (or EIA) and
user-defined menu. Provides tone number. fre-
quency and % error for up to 12 tones.

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

RX=TX key: Presets the RF signal generator frequency for
receiver test mode 10 that shown in TX mode.

HOLD DISPLAY kev: Freezes screen setting.and readings, facilitating high
RF power measurements and hard copy printout of
TX, RX, duplex or AF test screens.

Receiver test

Setting: RX keyv press selects test mode.
Defauit seuings of RF level, modulation frequency

and level reduce function tfest time.

Signal generator: Output level accuracy »2 dB over entire frequency.
temperature and attenuator ranges. Level units key-
board seiectable either dBm or uV. Software menu
allows user to switch berween PD and EMF levels.
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GENERAL INFORMATION AND DATA

SINAD or S/N mieter: User-settable default condition allows either SINAD
or S/N readings, a dedicated key is provided to
toggie the setting.

Tones encoder: Encodes CCIR., ZVEL DZVEIL 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.

Dupiex test

Setting: Duplex key press selects test mode.

Moduiation meter: Independent modulation meter and RE signal
generator allows any frequency offset for duplex
radio or cross—band repeater testing.

Tones encoder: 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.

PERFORMANCE DATA

RF signatl generator section

Output impedance: - _ 50 Q nominal.

VSWR: N socket: <1.2:1 to 300 MHz.
<1.35:1 to 1000 MHz.
BMNC socket: <2.2:1 to 1000 Mz rypical,

Frequency
Range: 0.4 MHz to 1000 Mz
Resolution: 50 Hz up o 330 MHz.
100 Hz up to 1000 MHz.
[ndication: 8 digir dispiav.
Setting: Kevboard entry: step change variation by increment/
decrement keys and rotary control.
Accuracy: As internai standard.
Olitput level
Range (RX mode): ~140 dBm to -20 dBm (0.0224 gV to0 22.4 mV PD)

from N socket.
~120 dBm to 0 dBm (0.224 uV w0 224 mV PD) from

BNC socket.
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Two-port dupiex:
One-port duplex:
Resclution:
Indication:
Setting:
Accuracy:
Spectral purity
M con CW;

Harmonics:

Sub-~harmonics:

Spuricus signals:

S/N at 20 kKHz offser

RF leakage:

Protection:

48881-822N
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GENERAL INFORMATION AND DATA

~-120 dBm 1o =40 dBm (0.224 uV to 2.24 mV PD).
~140 dBm w0 -80 dBm (0.0224 puV to 22.4 uV PD).
0.1 dB.

4 digits (dBm/uV and PD/EMF).

10 dB and 0.1 dB steps.

>2 dB for levels above ~127 dBm.

<30 Hz up to 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 MHz.

30 Hz up to 1000 MHz.

Harmonics are in band 0.4 to 1000 Muiiz only.
<=20 dBc up o 1.5 MHz.

<-25 dBc 1.5 MHz to 250 MHz.

<~20 dBc¢ 250 MHz to 1000 MHz.

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

Carrier up to 88 Mz:-

<-45 dBc below 110 Mliz.

<-35 dBc above 110 MHz.

Carrier up to 1000 MHz:- <60 dBc.

<-106 dB/Hz (typical) to 500 MHz.
<100 dB/Hz (typical) to 1000 MHz.

<0.5 uV PD generated in a 50 Q load by a 2-turn
25 mm loop as near as 25 mm to the case of the
instrument with the outpur set to less than ~20 dBm

and the output terminated in a 30 & sealed load.

N socket; Reverse power overload indicated by
visual warning (REMOVE RF INPUT) and audible
alarm.

BNC socket: Trip circuit operates at approximaiely
1.0 WL Reverse power protection up to 30 W.
Automatically resets on removal of power input.
Tripping indicated by visual warning (REMOVE RF
INPUT) and audible alarm.



Amplitude modulation

CW range:
Modulation range:
Frequency range:
Resolution:
Indication:

Setting:

Accuracy:

AM external input

Input impedance:

CW range:

Moduiation depth range:
Frequency range: .

Sensitivity:

AM distortion;

Frequency modulation

CW range:

Deviation range:

Modulation frequency range:

Resolution:

Indication:

Setting:

GENERAL INFORMATION AND DATA

Modulation section

1.5 to 400 MHz, usable to 400 kiHz.
0 to 70%, usable w 85%.

50 Hz 1w 15 kHz.

1%.

2 digits.

Keyboard entry; step change variation by increment/ '
decrement keys and rotary control.

+7% of setting =+£1 digit at 1 kHz.

+10% of serting +1 digit from 50 Hz to 5 kHz up to

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

70% AM.

1 M in parailel with approximately 40 pF.
1.5 to 400 MHz.

0 to 70%, usable o 85%. -

50 Hz w0 15 kHz.

50 Hz to 5 kHz. up to 60% AM:-

1.5 V p-p for 30% AM £10% £19% AM.
50 Mz to 15 kHz. up to 70% AM:-

1.5 V p-p for 30% AM #£15% +1% AM.

<2 distortion at 1 kHz with 309 AM ina 300 Hz w0
3.4 k¥iz bandwidth. :

0.4 10 1000 MHz.

0 to 25 kHz.

30 Hz to 15 kHz.

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

Keyboard entry. Step change variation by increment/
decrement keys and rotary control.
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Accuracy:

FM external input

Input impedance:
CW range:

Deviation range:

Moduiation frequency range:

Sensitivity:

FM distortion:

Phase modulation
CW range:

Deviation range:

Modulation frequency range:

Resolution:
Indication:

Setting:

Accuracy:

Distortion:

®M external input

Input impedance:
Deviation range:
Frequency range:
Sensitivity:

OM distortion:

48881-622N
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GENERAL INFORMATION AND DATA

+7% 10 Hz (at 1 kHz).
+10% (50 Hz to 15 kHz),

1 MQ in parallel with approximately 40 pF.
0.4 to 1000 MHz.

0 to 30 kHz deviation.

1 Hz to 50 kHz. .

1V 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 to 1000 MHz.

0 to 10 rad.

300 Hz to 3.4 kHz.
0.02/0.03 rad, up w0 6.3 rad.
3 digits.

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

+8% at 1 kHz, =11% from 300 Hz to 3.4 kHz.

<2% at 1 kHz with 5 rad measured in a 300 Hz
3.4 k¥Hz bandwidth. ‘

1 MQ in paralle! with approximately 40 pF.
0 to 10 rad.

300 Hz to 3.4 kHz.

1V p-p for 3 rad at £129% at ! kHz.

<2% at 1 kHz with § rads. measured in a 300 Hz o
3.4 kHz bandwidth.



GENERAL INFCRMATION AND DATA

Audioc generator and 1 kHz oscillator section

Cutput impedance:
Frequency
Range:
Resolution:
Indication:

Setting:

Accuracy:

Signal purity

Distortion:

Spurious signals:

Residual noise:
DC offset:
Fixed frequency:
Accuracy:
Distortion:
Residuai noise:

DC offset:

Two-tone setting:

Output lfevel (EMF)
Range:

Accuracy:

Setting:

1-8

5 £ nominal.

50 Hz to 15 kFz (usable 20 Hz 1o 20 kHz).

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

5 digits.

Keyboard entry. Step change variation by
increment/decrement keys and rofary control.

+8.01 Hz from 30 Hz to 3.25 kHz.
4-0.1 Hz from 3.25 kHz to 15 klHz.

<2% up 1 15 kHz.

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

<0.2 mV RMS in a psophometric bandwidth.
<100 mV DC.

1 kiz.

As internal standard.

<19%.

<0.4 mV RMS in a psophometric bandwidth.

<100 mV DC.

Two tones are available, 1 kHz and the AF

generater frequency setting, both at the same

level.

1 mV o 2.55 Vup to 5 kHz.
1 mVtw2Vupwo 15 kHz

+35% 1 count 50 Hz to 15 kHz.
1 mV steps from 1 mV to 255 mV.

2.5 mV steps from 255 mV 1o 635 mV.
10 mV steps from 640 mV to 2.55 V.
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Frequency

Range:

Resolution:

Accuracy:

Input
Impedance:

VEWR:

Sensitivity: -

Update time:

Input

[mpedance:
VEWR.

Reading ranges:

Continuous rating:

48881-622N
Apr, 88

GENERAL INFORMATION AND DATA

AF counter section

1.5 to 10060 Mz,

1 Hz or 10 Hz to 200 MHz, 10 Hz from 200 MHz
to 1000 MHz.

As internal standard +1 digit.

50 £ nominal N

N socket; <1.2:1 to 500 MHz.
<1.35:1 to 1000 MHz.
BNC socket; <2.2:1 to 1000 MHz typical.

N socket; S mwW (0.5 V), TX mode selected.
20 mW (1 V), one/two port dupiex.
BNC socket: 0.05 mW (50 mV).

100 ms for frequencies up to 200 MHz with
10 Hz resoluticn.

1 s with 1 Hz resclution.

400 ms for frequencies up to 1000 MHz with
10 Hz resoluticn only.

RF power meter section

As RF counter section.
As RF counter section.

N socket: TX mode 30 mW to 150 W,
. usable down 10 3 mW.
One-port duplex 100 mW o 156 W,
' usable down 1o 20 mW.
Two-port duplex 50 mW t0 100 W,
usable down o 5 mW.
BNC socker: 0.05 mW to 1.0 W.

75 Woar Qo 30°C.

1~8



Maximum input:

Frequency range:
Resolution:
Indication:

Setting:

Acquisition time:

Accuracy:

Input

Manual tune:

Auto tune:

Sensitivity:

Acquisition ume:

AF filters avallable:

GENERAL INFORMATION AND DATA

N socket; 150 W (TX mode or one-port duplex} or
100 W (two-port duplex) for limited period,
typically 2 minutes at 25°C. End of usable working
period indicated by visual warning (REMOVE RF
INPUT) and audibie alarm.

BNC socket; 1.2 W. Trip circuit operaies at approxi-
mately 1.0 W. Overload protection up to 50 W.
Tripping indicated by visual warning {(REMOVE RF
INPUT) and audible alarm.

1.5 to 1000 MHz.
1% of indicated bar chart range. ~
2 or 3 digits and analogue displa

Automatic ranging on scales 0 to 30, 0 to 100, 0 to
300 mW: 0 to 1, 0 to 3,0 to 10, 0 to 30, G to 100,
0 to 300 W.

<3 s with 10 Hz resolution.

+10% =1 digit up to 500 MHz.

+15% =1 digit up to 960 MHz.

+=20% =1 digit up to 1000 MHz.

+1.25 dB %1 digit =5 mW over the ranges 825 to
845 MHz and 890 to 905 MHz from +15°C 1o +23°C.
(There may be a difference between a TX mode
reading and a duplex mode reading. The
differenice is normal and within the above limits.)

Moduiation metér s'ectéon

Provides frequency offset indication from carrier,

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

Provides measurement and simultanecus dispiay of
RF frequency, RF power., modulation frequency and

level.

mW (0.3 V), TX mode selected.
0 mW (1 V), single port dupiex.
05 mW (30 mV).

N socket; 3
2
0.

BNC socker;
<3 s with 10 Hz resolution.

Band-pass - 300 Hz o 3.4
Low-pass - 300 Hz or 13

48881-622N
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Amplitude modulation

CW range:

Modulation depth range:

Modulation frequency range:
Resolution:
Indication:

Accuracy:

Demodulation distortion:

Residual AM:

Frequency modulation

CW range:

Deviation range:

Medulation frequency range:

Resolution:

[ndication:

Accuracy:

Demoduiation distortion:

Residual FM:

46881-622N
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GENERAL INFORMATION AND DATA

1.5 to 400 MHz.

0 w0 90% below 100 MHz.

0 to 80% from 100 to 400 MHz.

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

50 Hz to 10 kHz (usabie from 10 Hz to 15 kHz).

I3

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 ! kHz modulation frequency,
300 Hz to 3.4 kHz bandwidth:-

<2% at 21 MHz carrier and above.

<5% up to 21 MHz carrier.

<1%, 300 Hz o 3.4 kHz bandwidth,.

1.5 o 1000 MHz.

0 to 25 kHz {36 kHz on scope).
Automatic ranging (bar chart), 0 10 1. 0 to 3, 0 to0 10,

0 to 30 kHz.
S0 Hz to 10 kHz (typicaily 10 Hz to 15 kHz).

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

3 digits and + peak anaiogue display.

+6% +1 digit at 1 kHz.
+8.5% =1 digit over range 30 Hz to 10 kHz.

<2% distortion at 5 kHz deviation and 1 kHz
modulation frequency in a 300 Hz to 3.4 kiiz
bandwidth.

For inputs above 20 mW/0.2 mW (N/BNC) in a
300 Hz 1o 3.4 kHz bandwidth:-

<30 Hz RMS (typically 15 Hz) up to 500 MHz.
<60 Hz RMS {typicaily 30 Hz) up to 1000 MHz.
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GENERAL INFORMATION AND DATA

Phase modulation

CW range: 1.5 to 1000 MHz.

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

Modulation frequency range: 300 Hz to 3.4 klHz (with respect to 750 us de-
emphasis).

Resolution: 1% or 0.01 rad.

Indicaticn: 3 digits and + peak analogue display.

Accuracy: +6% 1 digit at 1 kHz.

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

Demoduiatien distortion: <2% at 5 rad and 1 kHz modulation frequency
' in a 300 Hz to 3.4 kHz bandwidth.

SINAD and S/N meter section

General

Frequency: 1 kHz.

Range: 0 to 18 dB, { o 50 dB (SINAD).

0 to 20, 0 to 100 dB (S/N).

Resolution: ' 0.1 dB.

Indication: 3 digits plus analogue display.

Agcuracy: +1 dB.

Sensitivity: 30 mV {100 mV for 40 dB SINAD or S5/N).
Note ...

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

Distortion meter section

General
Frequency: 1 kHz.
Range: 0 to 10%, 0 o 30% distortion.
Resolution: 0.1% distortion,
Indicanion: 3 digits and analogue dispiay.
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GENERAL INFORMATION AND DATA

Accuracy: =53% of reading £0.5% diswortion.
Sensitivity: S0 mV (100 mV for 1% distortion).

Note ...

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

AF voltmeter section

General
Input impedance: 1 MQ in parallel with approximately 40 pF.
Frequency range: 50 Hz to 20 kHz (or DC.), usable 20 Hz to 50 kHz.
Level range: 0to 100mV, 0t6300mV; 0tol,0to3, 0to 10,
0 to 30, 0 to 100 V.
Resolution: 1 mV or 1% dependent on range.
Indication: 3 digits plus analogue display.
Accuracy; +=3% of reading £3 mV 1 digit.
Frequency response: Switchable; band-pass 300 Hz o 3.4 kHz, low-pass
300 Hz or 50 kHz.
AF counter section
General
Range: 20 Hz w0 20 kHz.
Resolution: 0.1 Hz or 1 Hz.
Indication: 3. 4 or 3 digizs.
Accuracy: As internal standard &1 digit, =0.1 H7 or 0.02%
- (whichever is greater). .
Sensitivity: 50 mV.
Internal frequency standard
OCX0
Normal frequency: 10 MHz.
Temperature coefficient: <=3 parts in 108 from 5 to 55°C.
<=4 parts in 109 from 50 to 70°C.
46881-822N . 1-13
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Aging rate:

Short~term stability:

Retrace error:

Frequency range:

Voltage range:

AM ranges:
FM ranges:
M ranges:

Sweep rates:

Trigger:

. Battery option:

GFIB option:

Selcall decoder and encoder:

1-14

Capabilities:

GENERAL INFORMATION AND DATA

«£1 part in 107/month,
<=1 part in 106/vear after 1 month’s continuous use.

<+1 part in 108, RMS frequency error over a i s
period.

<#2 parts in 107 over 24 hours, at consant tempera-
ture and after 25 minutes warm-up.

External frequency standard

1 MHz =5 Hz.

Digital storage oscilloscope

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 to 50 kHz (from 3 Hz on AC).
10 mV/div to 20 V/div in 1-2-3 sequence.

$%.
20, 10, 3%/div at =10% accuracy.
+20, 15, 6, 1.5 kHz deviation at £10% accuracy.

15, 7.5, 3, 1.3 rad at +£10% accuracy.

[

H-

100 us/div to 3 s/div in 1-Z2-3 sequence accuracy
locked to internal standard.

Repetitive, or single shot storage.

Other features

16 V. capacity 7 Ah,
1.5

Normal usage life. h.

All functions except the supply switch and analogue
controis are remotely programmabie.

Complies with the following subsets as defined
in [EEE 488-1978: SH1, AHI, T3, TEQ, L4, LED,
SR1. RL1, PP, DC1. DT1, CO, EI.

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

Tone encoder facilities:

User-defined:;

Two-tone modulation:

IF output socket
Frequency:
Level:
Impendance:
Bandwidth:

External standard input socket
Frequency:
Level:

Impedance:

Demodulation output socket:
[evel:
Impedance:

Bandwidth:

Accessory socket:

46881 -622N
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GENERAL INFORMATION AND DATA

Display tone number. frequency and percentage
error. Screen indicates nuil tones (using CRT) and
annotates out-of-limit frequencies.

Send continuous, burst, single step, extend Sth

from last tone; nuil, repeat or frequency shift up to
+9 % in 1% steps.

Allows definition for decode or encode of up to 15
tones. Frequency range is 300 Hz to 3.4 kHz
(decode) and 20 Hz to 20 kHz (encode) with a
duration of 25 ms to 1.2 s (decode) and 10 to0 999 ms
(encode). Up to a maximum of, 12 tones may be
received and a maximum of 11 tones may be sent
at any one time. Frequencies are retained in non-

volatile memory.

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

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

110 kHz nominal.

180 mV minimum.

50 £, maximum load 5 k€.
50 kHz to over 350 kHz.

1 MHz.
100 mV to 3 V RMS.
10 k2 in parallel with approximateiy 100 pF.

For listening to demodulated output and AF input.
400 mV p-p for £1 kHz deviation, £10%.
10 k&2 nominal.

300 Hz to 3.4 kHz band-pass.
300 Hz low-pass or 15 kHz low-pass selected by

front panel filter switch.

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

Pin 7, AF outpur, 1 W inw 8 Q.
Pin 1. pulse output available under GPIB control,

approximately 600 ns.



Power requirements

Rated supply voltage:

Supply frequency range:
Maximum consumption:
DC supply voltage:

DC supply consumption:

Radio frequency interference:

Safety:
Rated range of use:
Limit range of operation:

Conditions of storage and
transport

Temperature:
Humidity:

Altitude:

Dimensions and weight:

GENERAL INFORMATION AND DATA

General

105 to 120 V AC £10%.
210 to 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.

Compiies with [EC 348.
0 to 50°C.
0 to 55°C.

~-40°C o +70°C.
Up to 90% humidity.

Up to 2500 m (pressurized freight at 27 kPa
differental. i.e. 3.9 Ibf/in2).

Including 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).
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GENERAL INFCRMATION AND DATA

ACCESSORIES
Supplied

Polythene cover

Stowage cover

Mains input [ead

DC input lead assembly

- Operating Manual H 52995-900A Vol. 1

Optional

Battery pack (with charger)

Battery pack (without charger)

Lead assembly, BNC connectors, 1.5 m_

Lead assembly, N connectors, 1.0 m

Iead assembly, BNC connectors. 1.0 m (double screened
for enhanced RFI performance)

Lead assembly, DIN 7-way connectors, 1.0 m

lead assembiy, DIN 7-way connectors, 3.0 m

Viewing hood assembly

GPIB adapter, IEEE male to [EC female

GPIB lead assembly, [EEE connectors

GPIB lead assembly, [EEE connectors, 1.0 m (double screened
for enhanced R¥I performance)

Aerial, telescopic, BNC

RF directional power head, 1 to 50 MHz

RF directional power head, 235 to 1000 MHz

Psochometric CCITT filter

Psophometric CMESS fiiter

20 4B AF attenuator

600 £ balanced to unbalanced convertor and 20 dB aunenuator

I[F probe 455 kHz

[F probe 470 kHz

[F probe 10.7 MHz

Printer _

Printer accessory kit (2 paper roils and ribbon cartridge)

Printer Manual H 34211-001D

Extender board kit

Rack mountng kit

Transit case

Service Manual M 52955-900A Vol 2

GPIB Manual H 34811-010P

Primary pack
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41690-4118
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Chapter 2
INSTALLATION

UNPACKING AND REPACKING

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

In case it is necessary to reship the instrument.

If the instrument 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.
Pack the instrument 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 suitable plastic bag and tape it to the instrument rear
panel.

{2) Place the instrument within its plastic cover.

(3) Ensure that the padded fitting 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 bottom 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 waterproof paper and secure with adhesive tape.

(8) Mark the package FRAGILE 10 encourage careful handling.

Nate ...

If the original container or materials are not available. use a strong double-wall
carton packed with a 7 to 10 cm layer of shock absorbing material around all sides
of the instrument to hold it firmly. Protect the front panel controis with & piywood or
cardboard load spreader. If the rear panel has guard plates or other projections, a
rear load spreader is also advisabie.

MOUNTING ARRANGEMENTS

Excessive temperature may aiffect the instrument's performance; therefore, com-

pietely remove the plastic covar, if one is supplied over the case, and avoid standing the
instrument on or close o other equipment that is hot.

4R881-622N 5o
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RACK MOUNTING

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

optional accessory. Fitting instructions are as follows:~

(1) Removal of instrument feet may be carried out without removing the bottom
cover. Ease the centre bungs from the feet to expose the rewaining screws which are

held in captive nuts.
(2) The front panel stowage cover is heid in position by two strike plates located at
the front of the case side rails. These are attached by self tapping screws and have
to 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 formerly occupied by the
handle retaining screws. :
Note ...

Ensure adequate outlet for the blown air cooling system.

FITTING THE BATTERY OPTION

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

the instrument as follows:-

(1) Position the battery pack above the instrument and fit the projecting lugs at the
rear of the battery 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 untl tight. Hold the
remaining strap length in place using the Velcro fastener.

(3} To retease. press the friction bar to unclamp the strap then ease the lugs out of
the rear feet.

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

SAFETY TESTING

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

dures can be applied. These compiy with BS 4743 and IEC Publication 348. Tests are 10
be carried out a follows and in the order given. under ambient conditions, to ensure that
AC supply input circuit components and wiring (inciuding earthing) are safe.

(1) Earth lead continuity test from any part of the metal frame to the bared end of
the flexible lead for the earth pin of the user's AC supply plug. Preferably a heavy
current (about 25A) shouid be applied for not more than 3 seconds.

Test limit: not greater than 0.5 .
(2) 300 V DC insulation test from the AC supply circuit to earth.

Test limit: not less than 2 M{L.

45881-822N
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POWER SUPPLY REQUIREMENTS

The instrument may be operated from AC mains or from an external battery pack.
AC power supply

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

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

Earth (ground) - Green/Yellow
Neutrai - Blue
Live {phase) - Brown

When attaching the mains lead to a non-soldered plug, it is recommended that the
tinned ends of the lead are first cut off to avoid the danger of cold flow resuiting in
intermittent connection.

DC power supply

For DC operation, a 16 V, 7 Ah rechargeable nickel cadmium battery pack is avail-
able as an optional accessory. The battery is protected by a time-lag 6.3 A fuse. Remove
the battery lead from its stowage and connect to 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 panel 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 instrument switches 10 DC
with no interruption of operation. In certain circumstances, the external power supply
may not be able to take the sudden change in load and its inbuilt protection, e.g. currant
feedback limiting, may switch off the supply. This can normally be prevented by setting
the DC suppiy to arcund 20 V. There should be no problems with units able to supply
32V at approx. 4 mA.

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

45881-622N
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GENERAL PURPOSE INTERFACE BUS

GPIB cable connection

Connection to other equipment which has an [EEE 488 Z4-way connector can be
made with the GPIB lead assembly 43129-189U, available as an optional accessory.  An
{EEE-10-1EC adapter 46883- 408K is also availabl e for connecting to systems using a
25-way bus connector to IEC 625 as shown in Fig. 2-1 below. Where conformity with
the radio frequency interfersnce limits specified by VDE (Verband Deutscher Electrotech-
niker) is required, a double-screened lead assembly 46883-962H is availa ble as an
optional accessory.

INSTRUMENT == 2% |EEE LEAD — EQUIPMENT
" | Comn ] - Lam)—]  WITH IEEE
{ IEEE 43129 THOU ¥
CONNECTOR } GONNECTCOR
25 -

INSTRUMENT D= T IECLEAD —< EQUIPMENT
o) [ T cotkector
CONNECTOR ) IEEE to IEC '

ADAPTER

AG6EB3I—408K

Fig. 2=1  GPIB imerconnections

46881-622N
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GPIB connector contacts

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

DIC 1 1 13 DIO &

oio 2 2 14 [slle ]

Do 2 3 15 ol T

Oi 4 4 18 oI &

e (5 17 REN -
DAV § 13 FORMS TWISTED PAIR WITH §
NRFD 7 19 FORMS TWISTED PAIR WIYH 7
NDAS 8 20 FORMS TWISTED PAR WiTH 8
IFC 9 21 —EORMS TWISTED PAIR WITH 8
SAQ 10 22 FORMS TWISTED PAR WITH 10
ATN 11 23 FORMS TWISTED PAIR WITH 11
EARTH r-~ 12 | 24 LOGIC EARTH

SHIELD o .

Fig. 2-2 (PIB connector contacts

The cables have special male~female connectors at both ends. This allows several
connectors 10 be stacked one on top of another permitting several cables to be connected
to the same source and secured by a lockscrew mechanism. Too large a stack however,
may form a centilevered structure which might cause damage and should be avoided. The
piggyback arrangement permits star or linear interconnection between the devices forming
a system with the restriction that the total cable length for the system is as follows:-

(1} No greater than 20 m (635 fio).

(2) No greater than 2 m (6 ft) times the total number of devices (including the
controller) connected 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 spigor. the functions in position order are as
follows:-

Position Pin Function

1 6 Logic

2 1 Logic

3 4 Forward power

4 2 +12 V DC at approx 100 mA
5 5 Reverse power

6 3 Logic

7 7 Demodulated output

46881-622N
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Earth shieid

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

Selection iogic on contacts 6, 1 and 3 enable the instrument to detect and recognise
the connection of an external accessory. The appropriate contacts are at TTL levels and
are active low (L} as foilows:-

Accessory 6 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
Psophomertric filter: C-MESS H L L
Psophometric filter: CCITT H L H

L L L

Spare

A 3.0 m lead assembly 44990-814K is available as an optonal accesscry.'

RF IN/QUT SOCKET

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

45881-622N
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Chapter 3
OPERATION

Following power—-up conditions and a summary of the front and rear panel controls
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 transmitter testing,
receiver testing, duplex testing and tones decoding and encoding. Additional operating
informaticn is provided upon 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 displays the following
set conditions:~ ]

Condition Setting
Mode RX

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

SELF TEST

At any time, following a period after switch-on to allow the frequency st_anciard to
stabilize (typicaily 5 minutes), the instrument 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 settings, yvou can select the required measure-
ment, usuaily in three steps as follows:-

(1) Select mode, e.g. TX. RX, Tones - BLUE key.
(2) Select funcuon. e.g. AF Gen. Set Modulation- GREEN key.
(3) Enter data for frequency, level etc - QORANGE and WHITE keys.

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

i .
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When the operation of a control appears to cause an unusual response or a lack of
it, 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 select DC. Checking through |
the manual reveals that this key is disabled for both SINAD and distortion measurements,
In this case, selecting DIST'N OFF re-enables the key for other measurements.

FRONT PANEL

r MARCONT INSTRUMEMTS
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Fig. 3~ Fronr panel

@ Disptay. This shows one of the following:-

(a) Instrument setrings and measurement results (in the upper half of the screen)

with bar charts or an oscilloscope graticule and trace {in the bottom half of the
screer.

— et .
{b) One of the menus for using the seven biue keys @ @. (4) and (7) as solt
keys to select a programmed function.

Under difficult viewing conditions, the viewing hood assembly 34150-022P, available as
an optional accessory, may be used. This fo]dmg assembly clips under the screen bezel.

@ SCOPE key. When this is selected, the bottom 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-
mitter testing and of the applied audio in receiver testing. Also, this is used as a soft key
to select a programmed function from menus which are shown alongside on the screen.

, 48881-622N
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@ MODE keys. These are used to select transmutter testing, receiver testing, dupiex

testing or tones testing. 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 charts. Also, this is used as a soft key o 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, etc. It is followed by a 2-digit number in the range 01 to 37 to
identify the stored setting. Store 00 is automatically allecated to the instrument setting at
switch—off or loss of mains or battery power.

@ RECALL key. When followed by a 2-digit number; recails the front panel setting

previousiy stored using @ When followed by 00, restores the instrument settings o
those set at the time of switch—off etc.

(7) HOLD DISPLAY key. Freezes the display including the oscilloscope 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 key to
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 controis. Used to vary the trace position, both horizontally and vert-
cally.

SINGLE SWEEP key. Allows onlv one sweep of the oscilloscope trace to occur after
a trigger and implements the storage oscilloscope facilitv. Resets the sweep if it is part
way through.

@ REP SWEEP key. Repetitively sweeps the oscilioscope trace on auto tri_gger.

@ HORIZ key. Changes the oscilloscope horizontal scale time per division.

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

(93]

(13) INTENSITY control. Varies the brightness of the display.

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

SUPPLY switch. When it is switched 1o ON. the instrument enters the RX mode.

4B881-622N
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neAR PANEL
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Fig. 3-2  Rear panel

AL FUPPLY S0 -LQQHT 12744

(1) IF OUT SOCKET. BNC socket supplying a 110 10 kHz IF output. Do not load
with less than 10 kQ.

@ DE-MOD OUT socket. BNC socker suppiying a demodulated output from the
modulation meter. Do not load with less than 10 k.

(3) EXT STD 1 MHz socket. BNC socket for the connection of an external 1 MHz

standard. Connection automatically phase locks the internal standard to the external
signal.

@ AC supply fuses. Time delay, carridge type, for fusing @ For details, see
Chap. 2, Instailation.

@ GPiB interface unit: For remote operation of the instrument.

@ AC supply connector. 3-pin AC supply input connector.

(7) Supply voitage selector. To change the range.

@ OC supply fuse. Time delay, carwidge type, for fusing @ For details, see
Chap. 2. Instaliation.

@ DC supply socket. 3-pin socket for connection to an optional battery unit or to an

externa! battery.  For fitting a batterv pack and for operating details, see Chap. I.
[nstallation.

46881-822N
34 : Aug. 88 (Am. 5}



OPERATION

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

@ TX key. Connects the AF generator to the AF GEN QOUTPUT socket @ Writes
on the screen information concerning instrurmnent seting.

@ MODE keys. Used as soft keys 0 select programmed functiens when menus are
shown alongside on the screen.

@ AF GEN key. Enables the internal AF generator.

@ A INCR key, Follows a FREQ @ or LEVEL @ entry so that the entered data. is B
recognized as an increment or decrement.

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

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

a !e“’e}

@ DATA keypad. For daw entry using numerals 0 to 9, decimal point and minus sign.

@ FREQ/LEVEL keys. For defining units of frequency or ievel. One of these termi-
nates the data entry.

46881-622N
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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 dawm. Step size is independent of @ and depends upon range. The level or
frequency assignment is shown in reverse field on the screen.

@ 4 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 pius a fixed 1 kHz for two tone operation. Impedance
5 Q.

@ AF INPUT socket. 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’.

@ TONES key. Used to select two tone operation.

AF generator operation
AF generator operation is detailed under frequency and level.

(1) Select mode TX @ TRANSMITTER TEST is written on the screen.
(2} Select functicn AF GEN @ AF GEN is shown in reverse field on the screen.

{3) Connect the unit under test o the AF GEN OUTPUT socket @

(4) To use the optional 600 {2 dBm accessory, e.g. for testing teiephone lines,
connect this unit between AF GEN OUTPUT (12) and the AF INPUT (i3) sockets.

To change the AF voltage readings to dBm (into 600 2) use the 'Change Parame-
ters’ function. When this is selected, 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 selected, a reverse video A is displayed.

Frequency
To tune the AF generator frequency, proceed as follows:—-

(3) Select FREQ @ The frequency to be changed is shown in reverse field.
Enter the data on the keypad @ ending with the frequency terminator , e.g.

45881~822ZN
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for 1.235 kHz, enter the following:-

S (N[N N | N (N

if a mistake is made during data entry, 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) I 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:-

e e g

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

(7} Having set the step size, the frequency may be adjusted by repeatedly pressing
one of the A INCREMENT keys @ FREQ 1t for an increment or FREQ | for a

decrement. For fine frequency control, use the VARIABLE control @

Level

To adjust the AF generator lfevel, proceed as follows:-
(8} Select LEVEL @ The level 1o be changed is displaved in reverse field. -
Enter the data on the kevpad @ ending with the level erminator @ e.g. for

30 mV. enter the following:-
. c e
{ LEVEL g{ 5 g { 0 ! Kz U

(9)  If required. set the level increment/decrement by selecting A INCR @ and -~

entering the data. ending with the level terminator, e.g. for 200 mV steps, enter the
following:~
s o F 1

=

[n the exampie, LEVEL may be omiued since it has been previously entered in (8).
{10) Having set the step size. the level may be adjusted by repeatedly pressing one
of the A INCREMENT keys (1), LEVEL 1 for an increment or LEVEL | for a
decrement. For tine level conrol, use the VARIABLE control .

NG
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(11) To use the optional 20 dB attenuator. 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 is selected. a reverse field A is dispilayed and
the displayed AF generator level is decreased by a factor of 10 (20 dB}.

Two tone operation

To generate two tones, continue as follows:—

(12) Press TONES @ to display the TONES STANDARD MENU. Press the
MODE key @ which is arrowed by TWQO TONES to dispiay 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 addition 1o the variable fre-
guency outputis connected to the AF GEN OUTPUT socket . The level ig that

set previously for the variable frequency.

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

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

46881-622N
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RF POWER METER

( MARCON! INSTAUMENTS

LEVEL

radin cammumcations test sat 2955 \

Fig. 3-4  RF power meter controls and connectors

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

(2) SELECT key and LEDs. For selecting RE INJOUT N socket (3). LED lights above
the socket when it is correctly selected.

@ RF IN/JOUT N socket. For the transmitter output. A temperature sensor detects
excessive power being appiied. Impedance 30 Q.

@ ACCESSORY socket. DIN 7-pin connector for the external RF directional power
head opticn. |

@ HOLD DISPLAY key. The display, including the osciiloscope 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 released.

Power meter operation
(1) Select mode TX @ This connects the RF power meter and the RF counter to
the RF IN/GUT N socket @ ¥rites TRANSMITTER TEST on the screen.

(2) Press SELECT (2), if necessary, to light the LED above the RF INJOUT N

socket @ .

46881-522N
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(3) Connect the unit under test to the RF INOUT N socket @ .

(4) The instrument automaticaily tunes to the transmitter's RF frequency.

(5) If the applied power exceeds that allowable, the dispiay flashes 'REMOVE RF
INPUT’ followed shortly by an audible warning.

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

(7y If required, the transmitter 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.)

46881-622N
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MODULATION METER
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Fig. 3-5  Modulation meter controls and connecrors

@ TX key. Connects the modulation meter to RF INJOUT socket @ or and
connects the AF generator to the AF GEN OUTPUT socket @ Writes on the screen
information concerning instrument seuings.

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

socket @ .

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

@ MOD AM key and LED. When the key is pressed, the LED lights to show that the
AM route to the demodulator has been seiectad.

(5) MOD ®M 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 demodularor.

(8) 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 socket. 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.

46881-822N
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ACCESSORY socket. DIN 7-pin connector for external loudspeaker or earphones.
Connection does not disable the internal loudspeaker. Control of volume is by @

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

@ AF GEN QUTPUT socket. BNC connector supplying a modulating cutput in the
range 20 Hz to 20 kHz. Impedance 5 Q.

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

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

Modulation meter operation -

To measure AM depth or FM and DM deviation, proceed as follows:—
(1) Select TX (1). TRANSMITTER TEST is written on the screen.

(2) Connect the transmitter output to the RF INJOUT N socket @ Alternatively,
connect the teiescopic aerial option to the RF INJOUT BNC socket @

(3). The instrument automatically tunes to the transmitter’s frequency. If required,
the transmitter may be tuned for minimum or zero indicated offset using the 2955 -
see ‘Transmirter frequency adjustment’ under ‘Applications’.

{4) Press SELECT untii the LED lights above the RF INOUT N connector
@ or the BNC connecror @

(5) Select modulation tvpe FM @ AM @ or OM @ If greater than 30% AM
is applied. there is a possibility that false readings may occur. Use keyboard tuning
of the modulation meter as for “Transmitter frequency adjustment’.

(6) Press BAND PASS (12) to select the 0.3 1o 3.4 kHz BP filter or press LOW
PASS once or twice as necessary tc select a 300 Hz or 15 kHz LP filter.

(7) If required. modulate the transminer’s carrier by connecting the AF GEN .
OQUTPUT socket @ to the microphone input of the wansmitter. Set the frequency

and level as under "AF generator operation’.

(8) Read the displayed % depth for AM or the deviation and symmetry for FM and
PM.

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

(10) The demcdulated output is available at the DE-MOD OUT socket on the rear
panei.

46881-622N
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DISTORTION METER (TX)
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Fig. 3-6  Distortion meter (TX) controls and connectors

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

(3 MOCD AM key and LED. When the key is pressed, the LED lights to show that the
AM route to the demodulator has been selected.

@ MOD DM key and LED. When the key is pressed, the LED lights to show that the
®M route (FM route with the de-emphasis) has been selected to the demodulator.

(5) SELECT key and LEDs. For selecting RF INOUT socket (5) or (7). LED lights
above the socket select.d.

@ RF IN/OUT BNC socket. For the transmitter input. Automatically protected against
excessive power. Impedance 30 Q.

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

AF GEN OUTPUT socket. Output used to modulate the transmitter under test with
a 1 kHz tone. Impedance 5 Q.

46881-522N
Apr. 88 . 3-13



®

(®).

CPERATION

DIST'N ON~OFF key. Causes the AF generator to generate 2 1 kHz tone to socket
The display indicates when distortion is selected.

Distortion meter operation

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

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

(2) Connect the transmitter output to the RF IN/OUT BNC connector @ for a low
level RF output or to the RF IN/OUT N connector @ for a high level RF output. .

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

(4) The instrument automatically tunes to the transmitter’s frequency. If required,
the transmitter may be tuned for minimum or zero indicated offset using the 2955 -
see ‘Transmitter frequency adjustment’.

{5) Connect the AF GEN QUTPUT socket to the transmitter's microphone
tnput to provide amplitude, frequency or phase modulation.

(6) Press DIST'N ON-OFF () until DISTN is displayed. This causes a 1 kHz
tone to be generated to socket @ 10 modulate the transmitter. '

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

{8) Read the % distortion from the display

APPLICATIONS

Transmitter frequency adjustment

If the wansmitter setting, e.g. 400 MHz, does not agree with the measured fre-

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

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

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

(3)  Adjust the transmiter's internal fraquency while observing the offset. Tune
untl negative vaiues are seen and then readjust positively for zero offset.

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

46881-622N
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RECEIVER TESTING
RF GENERATOR
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Fig. 3-7  RF generator controls and connecrors

@ RX key. Connects the RF generator to the RF INJOUT BNC and N sockets and
. Writes on the screen information concerning the instrument settings.

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

(3) RF GEN key. Enables the internal signal generator.

@ RX=TX FREQ key. Used only when in TX mode with the transmitter keyed up.
Tunes the signal generator 10 the frequency of a transmitter connected to or . The
receiver section of a transceiver can be tested without having to enter the frequency.
@ SET MOD key. Enables the internal signal generator modulation system. Foliowed
by a FREQ @ or LEVEL @ entr- 12 s=t the moduiation value.

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

@ LEVEL Kkey. Precedes a keypad @ 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 standards.  European practice is to show the output level as PD or EMF.

46881-622N
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4 INCR key., Precedes a kevpad @ entry so that the enterad data-is recognized as
an increment/decrement.

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

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

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

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

and off by (20). "

@ MOD AM <% key and LED. Enables the preceding keypad @ entry to be recog-

nized as an ampiitude modulation percentage. Activates the amplitude modulator for the
signal generator. LED lights to show that AM has been selected. Modulation is switched

on an off by‘. ’

@ MOD M RAD key and LED.  Enables the preceding keypad @ entry to be

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

Modulation is switched cn and off by @

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

@ VARIABLE control. Analogue contrel which varies the smallest increment of the
function data. Step size is independent of @ and depends upon range. The level for
frequency assignment is shown in reverse field con the screen.

A INCREMENT keys. Implement the increment (up arrow) key or decrement {down
arrow) key in frequency or level in the siep size set using . :

(7)) SELECT key and LEDs. For sefecting RF INJOUT socket (1) or (8). LED lights
above the socket selected.

RF IN/OUT BNC socket. For RF signal generator output levels up to 225 mV.
Impedance 30 Q. Automatically protected against excessive reverse power during duplex
operation.

RF IN/OUT N socket. For RF signai generator output levels up 1o 22.5 mV. Impe-
dance 30 Q.

MOD ON-OFF key. Switches the signal generator modulation. both internal and
external, on and off. Does not affect LEDs @ to @

@ AF INPUT socket. BNC socket used to set up an external modulation ievel.

46B81~-62ZN
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@ SCOPE key. When selected. the singie trace oscilloscope display enables an exter-
nal modulation level to be correctly set.

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

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

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

@ TONES key. Used to select two tone modulation using the internal AF generaror.

RF generator operation

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

(O ‘ Seiectr RX @ RECEIVER TEST is wrinen on the screen.
{2) Select function RF GEN @

(3) Connect the unit under test to RF INNOUT BNC socket (18) or to N socket (9).
Press SELECT @ until the LED lights above the socket selected for the RF output.

Frequency
To tune the signal generator frequency, proceed as follows:-

{4} Select FREQ @ The frequency w be changed is shown in reverse field.
Enter the data on the keypad @ ending with the frequency terminator . e.g’”
for 123.5 MHz. enter the following:-

BN N Y N

If a mistake is made during data entry, press DELETE and then enter the

FREQ l

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

the complete data. I[f 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 daa.

'3y Ii reguired. set the frequenc, incrementdecrement by selecting & INCR
and enter the data. ending with the frequency terminator, ¢.g. for 300 kHz steps,
enter the tollowing:-

mea | i [ s [0 [ 0 ][

In the exampte, FREQ may be omitted 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 repeatedly pressing
one of the A INCREMENT keys , FREQ 1 for an increment or FREQ | for a

decrement. For fine frequency control, use the VARIABLE controi @

L.evel

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

{7y Select LEVEL @ The level o be changed is displayed in reverse field
Enter the data on the keypad (3), ending with the level terminator (i0), e.g. for -
34 dBm, enter the following:-

3

{8) If required, set the level increment/decrement by seiecting A INCR and

enter the data. ending with the level terminator, e.g. for 0.5 dB steps, enter the
following:~

B RN KN

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

e

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

ment. For fine level control, use the VARIABLE control @

To change berween PD (loaded) and EMF (unloaded). press the HELP key @ and
then continue by following "HELP Kev Operartion’.

Moduiation

G2

-18

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

Modulation frequency

(10) Select SET MOD (5)

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

e e

(12) If required. the modulation frequency may be adjusted as for (5) and (6).

i
FREQ i

46881 -B22N
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Ampiitude modulation

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

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

=EEE

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

(]

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

==

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

Phase modulation

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

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

[LEVEL ( 8 ; 4
(17) If required. set the modulation value increment/decrement by selecting A
INCR and entering the step size, e.g. for a 2 radians swep, enter the following:-

i

In the example, LEVEL may be omited since it had been entered in {18}

dm l
RAD

i A 5] ¥}
'[ INCR AAD j

{ LEVEL

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

Frequency modulation

(19) For frequencv modulation, select LEVEL @ and then enter the deviaten,

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

(LE\’EL ! 1 8 l kHsz I [ M !

46881-622N
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(20) If required, set the modulation value incrementdecrement by selecting A
INCR and entering the step size. e.g. for a 4 kHz step, enter the following:-

0]

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

A
INCR

LEVEL;

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

£

Modulation on/off
(22) Switch the modulation (both internal and external, if applied) on or off as
required using the MOD ON-OFF key ; The off conditicn 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 socket
@.' Select SCOPE @ and observe the signal. Set the frequency and adjust the

level in accordance with the data in the ‘Modulation Section’ of ‘Performance Data’,
Chan. 1.

{24) Connect the modulating signal to EXT MOD INPUT @ For two tone modula-

tion, the external medulation then adds to the internal moduiation. To switch off the
internal modulation while retaining external modulation, enter ¢ kHz for FM, 0% for
AM or 0 radians for ©M.

internal two tone modulation

23y rress TONES (U3 w© display the TONES STANDARD MENU. Press the

MODE key (2) indicated by the SUB-AUDIBLE arrow. RX SUB-AUDIBLE TONE

is displayed together with the current sub-audible tone frequency, level and modula-
tion.  As shown on the screen. the signal generator is now modulated by a fixed
1 kHz tone. ‘

(26) Press the key arrowed by FREQUENCY and set the second. variable frequency
using the kevpad , ending with the frequency terminator .
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ending with the level terminator @

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

(29) To return tw single tone modulation, press TONES @ and then the key

arrowed by SUB~-AUDIBLE. Press the key arrowed by STOP TONE and then return
to RECEIVER TEST.
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Fig. 3-8 AF voltmerer controls and connectors

@ RX key. Connects the AF voltmeter to the AF input socket . Writes on the screen
information concerning instrument settings.

@ 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. Selects dBV or dBr.
BAND PASS key. Selects a 300 Hz 1o 3.4 kHz band-pass filter.

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

ONONONC)

AF GEN OUTPUT socket. BNC socket for the opticnal 600 € dBm and 20 dB
attenuarlor accessory - see "Accessories’. Chap. 1

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

(3) AC DC key. Changes the saate of the input from the socket (3) between an AF or a
modulated DC voltage. The dispiay indicates when AC or DC is selected.

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

48861-622N '
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HELP key. Used to select the 20 dB atenuator and 600 2 dBm accessory as des-

cribed under ‘HELP Key QOperation’.

@

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

AF voitmeter operation

{1y 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 (5) to select the 300 Hz to 3.4 kHz BP filter or press LOW
PASS @ once or twice as necessary to select a 300 Hz or 50 kHz LP filter.

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

(5) Toread DC plus AF volts, press the AC DC key @ untii DC is displayed. The

50 kHz filter is automatically selected. Note that the DC is shown with no sign but
may be positive or negative. :

(6) To select dBV or ¢Br (dB relative to the entered level), set @ to DIST'N OFF.

(7) I required, change between dBV and dBr by pressing the dB key @

{8) To use the optonal 600 {2 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 accessorv is selected. dBV or dBr changes to dBm.

Audio test

During AUDIO TEST operation. AF generator operation - normally a transmitter

test function - is enabled in addition 10 the AF voltmeter. This permits the generator 1o be.
wned while the voltmerer readings are noted. This may be used o plot the characterisucs
of a filter or an amplifier which is connected berween the AF GEN OQUTPUT and the AF
INPUT sockets. To operate in AUDIO TEST, procesd as tollows:- :

3-22

{3) Press AF GEN @ AUDIO TEST is written on the screen and the AF genera-
tor is enabled.

(10) Select the required filter as in {3).

{11) Select AC or DC as in (d) or (3}
(12) Select dBV or dBr as in (6) and (7).

46881-522N
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(13) To use the 600 Q dBm accessory, see (8). _ .

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

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

lows:~

(15) To select two tone operation, press TONES @ Generate two tones by press-
ing the key which is arrowed by SEND TONE. Return ©o AUDIO TEST. 2T is
dispiayed in reverse field.

{16) To return to singie tone operation, press TONES @ and then switch off the

1 kHz output by pressing the key which is arrowed by STOP TONE. Return to
AUDIO TEST.

{17) To return to RECEIVER TEST. press RX @

. Yug tong

'SECOND AUDIC TONK OF Jiwx
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DISTORTION METER (RX)
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Fig. 2-9 Distortion meter (RX) controls and connectors

@ RX key. Connects the signal generator output to RF INJOUT BNC and N sockets

and () and connects the distortion meter to the AF INPUT socket (7). Writes on the
screen information concerning instrument seftings.

(2) AF GEN key. Enables the AF generator.

above the socket selected.

@ RF INJOUT BNC socket. For RF signal generator outpurt leveis up to 223 mV.
Impedance 20 . o

@ RF INJOUT N socket. For RF signal generator output levels up to 21.5 mV.
Impedance 350 Q.

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

@ DIST'N ON-OFF key. Causes the AF generator 10 modulate the signal generator
with a | kHz tone.

AF INPUT socket. BNC socket for the AF input.

48881-622N
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@ AC DC key. This key is disabled and AC automatically selected whenever DIST'N
@ or SINAD or S/N @ is selectad.

SINAD S/N key. Selects SINAD or signal/noise and causes the AF generator to
modulara the cignal cenerator with 2 1 YH> tnma Tha dispiav indicates when STNATY a-

S/N is selected.
Distortion meter operation

To make a receiver distortion measurement, proceed as follows:~
(1}  Select RX @ RECEIVER TEST is written on the screen.

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

{(3) Connect the receiver’s aerial input to either the BNC socket @ or the N

socket @ .

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

{(5) If required, select AF GEN @ AUDIO TEST is written on the screen and the
AF generator is enabled. See ‘Audio test’ below.

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

{T) Read the % distortion from the display.

(8) If required. connect an external psophomerrc filter to the ACCESSORY socket
@. Correct connection is denoted by the display showing either CCITT or C-
MESS in place of any previously selected internal filter.

(9) Press the SEINAD 3/N key @ unti SINAD is dispiayed. AC coupiing and the
0.3 to 3.4 kHz band-pass filter are automatically selectad. :
{10) Read the SINAD in dB from the display.

(11) Press the SINAD S/N key untl S/N is displayed.

(12) Read the S/N in dB from the display.

(13} To return o normal operation, select DIST'N OFF using key @

When AUDIO TEST is displayed. AF generator operation - normally a transmitter
function - is enabied in addition 10 the receiver distortion meter. This enables the genera-
tor to supply the signal for distortion measurements, e.2. to test an audio amplifier which
1s connected between the AF GEN OUTPUT and the AF INPUT sockets.

Note ...

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

46881-622N
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DUPLEX TESTING
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Fig. 3-10 Duplex operation controls and connectors

() DUPLEX key. Connects the RF generator to RF INNOUT socket (3) or (5), the
modulation meter and the power meter o socket (5) and the distortion meter to socket

(8.

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

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

@ RF IN/OUT BNC socket. Connects the RF generam% to the receiver input for two
port operaticn. Impedance 30 €.

@ RF IN/OUT N socket. Connects the input from the transmitter for two port opera-

tion or simultaneous input from the transmitter and output from the RF generator for cne
port operation. A temperature sensor detects eXcessive power. Impedance 30 {.

@ AF GEN QUTPUT socket, BNC aurpur for modulating the transmitter in deviation

measurements.
@ DIST'N ON-OFF key, Causes the AF generator 1o modulate the RF generator with a
1 kHz wone.

AF INPUT socket. BNC socket for the AF input for distortion or SINAD measure-
ments.
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@ SINAD S/N key. Selects SINAD or signal/noise and causes the AF generator to

modulate the signal generator with a | kHz wne. The display indicates when SINAD or
S/N is selected.

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

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

quency. When this key is used, it is followed by an increment key which has been prese:
to the appropriate offset. ”

Duplex operation

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

(1} Press DUPLEX @ DUPLEX is displayed tcgether with the current instru-
ment setings under RECEIVER and TRANSMITTER headings.

(2) Select one port operation by pressing the SELECT key @ until ONE PORT is
displayed in reverse field with the LED lit above sccket @

(3) Select two port operation by pressing the SELECT key @ until TWO PORT is

displayed in reverse field with both LEDs lit. Additionally, BNC and N are dis-
played in reverse field to indicate that the connections are the receiver to BNC

socket @ and the transmitter 1o N socke: @

(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 kevs @ are only operable when the signal generator
step vaiue had previously been set in RX mode. Note also that the maximum signal

generator outpur leve! is ~-80 dBm for one port and: -34 dBm for two port operation.
(5) Connect the receiver input 1o either the N socket @ for one port operation or

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

{7y Connrect the transmitter's output to the N socket @ for both cne 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 thar the audio filter
value is displaved under the TX side of the display but applies to both TX and RX
measurements.
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{9}y Connect the AF GEN QUTPUT socket to the iransmitter’s rmicrocphone
input.

{10) Connect the receiver’s audio output to the AF INPUT socket @

{11) Press DIST'N ON @, SINAD or S/N @ and read the receiver's distortion,
SINAD or signal/noise ratio from the display.
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TONES DECODING AND ENCODING
TONES OPERATION
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Fig. 3-11 Tones operation controls and connectors

(©) TONES key. Causes the TONES STANDARD MENU to be displayed. In duplex
operation, causes the tones receiver test mode to be entered.

@ RX key. Connects the RF generator output to RF IN'OUT sockets @ and @ and
writes RECEIVER TEST on the screen.

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

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

(5) DUPLEX key. Connects the RF generator and modulation meter to sockets (&) and
@ DATA keypad. For data entry using numerals 0 to 9. decimal point and minus sign.
@ FREQ/LEVEL keys. For defining units for frequency or level. Terminates the data
entry.

@ DELETE key. Deietes a preceding digit, decimal point or minus sign entered on @
@ RF IN/JOUT BNC socket. For the RF generator output for two-port duplex opera-
ton. Impedance 39 2.
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@ SELECT key and LEDs. For selecting socket @ for tones simplex operation. In
duplex mede, selects one-port or two-port operation.

@ RF INFOUT N socket. For tones simplex or one-port duplex operation. A tempera-
ture sensor detects excessive power being applied. Impedance 30 £2.

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

to 20 kHz for single tone modulation plus a fixed 1 kHz for two~tone modulation. Impe-
dance 3 €. '

Transmitter test .

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

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

(2) Connect the output from the transmiter to the N connector @

(3) Key up the transmitter and ensure that the instrument is correctly tuned to the
transmitter’s frequency.

(4) -Select TONES (1) with the transmitier on. The TONES STANDARD MENU
is displayed. This enables the selection of one of four tone frequency standards or
of a user-defined standard or two-tone operation.

(5) If a return w the TRANSMITTER TEST display is required. press the MODE
key @ which is arrowed by RETURN.

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

(7) TX SEQUENTIAL TONE is displayed.

(8) Press the kev arrowed by RESET. The READY prompt is displayed.

46881-622N
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(9) On the transmitter, activate the tones which are to be measured. When trig-
gered. the instrument displayvs ACTIVE.

{10) At the end of each measurement, ACTIVE is removed and the received tone
number, frequency and 9 error are displayed. If it is within 3% of a standard fre-
quency, the ciosest wone number is dispiayved along with the associated error. If the
error is worse than 2%, an asterisk is displaved next to the tone number.

(11) To return to TRANSMITTER TEST, press the key arrowed by RETURN.

{12} To select a user-defined standard, press the key arrowed by RETURN and
then reseiect TONES.

v

User-defined standard

(13) Define the stzndard by pressing the MODE key @ which is arrowed by USER

DEFINE. USER DEFINED STANDARD is dispiayed with the current tone numbers
and frequencies.

A1

CHTA KEVS -
DRIA KEYS [y Towe

ENTER TONE DURDTION

™ -
il DURATION

(14) When a frequency change is required. press the key which is arrowed by
NEXT TONE to step the flasning curser to 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 tones reception pericd by pressing the key 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.

4BBB1-622N
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Table 3-1 TONE STANDARDS USED IN THE 2855

Tone number CCIR ZVE] DZVE] EIA* EEA”"
0 1981 2400 2200 6500 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
5 1446 1530 1400 1305 1446
6 1540 1670 1530 1446 1540
7 1640 1830 1670 1587 1640
8 1747 2000 1830 1728 1747
9 1860 2200 2000 1869 1860
10 2400 2800 2400 459 1055
11 930 810 2600 1000 930
12 2247 970 885 1000 2247
13 591 885 825 1000 991
14 2110 2600 810 1000 2110
Duration 100 ms 70 ms 70 ms 33 ms 40 ms
Extended 700ms 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 TX SEQUENTIAL
TONE. : o

(19) Press the key which is arrowed by RETURN w rewrn to TRANSMITTER
TEST.

Two tone generation

(20) Select two tone operation by pressing the NODE key @ which is arrowed by
TWO TONES. The TWO TONE menu is displayed.

T, TONE

SEGOND BUDIC TOME GF IKWz
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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 t¢ the AF GEN OUTPUT socket @ The level is that set

mrevintsly for the varinhle framnanny
i - N T R S

(22) To return to single tone operation, press TONES @ and then the key which is

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

Receiver test

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

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

AOES N N . {SUB-AUOTELE

{2) Connect the receiver input to either the BNC socket or the N socket @
(3) Press SELECT (10) until the LED lights above the sefected output socket.

(4) Select TONES (1). The TONES STANDARD MENU is displayed enabling the
selection of cne of four wne frequency standards or of a user-defined standard or
of a sub-audible tone.

(5) When a return to RECEIVER TEST is required. press the MODE key (3)
which is arrowed by RETURN. -
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Sub-audible tone

(6) Select a sub-audible tone 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 display, the
internal signal generator is now modulated by a fixed 1 kHz tone.

FREGUEREYY 198 aHE _
GSE DaTH ENTRY WEYS - g

(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 levei 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 enable tone generation
to be halted. When two-tone modulation is in operation, SAT s displayed in re-
verse video against the 1 kHz medulation frequency.

(10) To return 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 is arrowed by RETURN and then reseiect TONES.

Tone frequency standard

3-34

(12) Select the required tone freguency standard from the 4 offered on the display
using the MODE key @ which is 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 tones in the chosen standard
can be selected in the order required.

K SEQUEMT AL TONE
{ . WODE L. 730UNE FE
Jherrini

i
2
3
E
k.
&
7
!
»
ie
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(14) Enter the tone number using the keypad @ and press the key which is
arrowed by NEXT TONE to terminate the enwy. This causes the frequency to be
displayed against the entered tone number and moves the cursor down ready for the
next enury.

(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 displayed. 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 to 700 ms unless
user—defined) for the Sth from last tone, press the MODE key which is arrowed by
EXTENDED. This facility is used for scanning receivers to ensure capture of the
first tone. The letter E is displayed alongside the altered tone frequency. No re-
sponse is made if less than 5 frequencies have been selected. The EXTENDED
arrow changes to CANCEL E. Press this key to revert to normal tones operation.

g RX SEUGENTSLAL
§ToNpaRDEe CCIR

ToNE - EHEQ

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

(18) Generate the ones sequences by pressing the key which is arrowed by TONE
STEP, TONE BURST or CONTINUOUS as required. The CONTINUOUS arrow
changes tc STOP TONES tc enable the continuous operation o be halted.

(19) U required. select a frequency offset in the range + and - 9% by pressing the
key which is arrowed by FREQ SHIFT. Enter the offset using one of the keys 0 to 9
with @ minus sign when appropriaie. All the previousiy selected tone frequencies
are reset and displayed.

(20) To return o RECEIVER TEST. press the key which is arrowed _by RE’I'URN
if CONTINUQUS has been selected, the 1ongs contnus [0 be ransmirsc.

(21) To seiect 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 displaved with the tone numbers and
frequencies.
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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 column.

(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
t0 3.2766 kHz and 1 Hz from 3.277 kIHz 10 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 0 to 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 return to RX SEQUENTIAL TONE.

Note ...

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

(28) To return to 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 mode, proceed as
follows:- : . _

{1) Follow the instructions for interconnections and general cperating procedures .
given under ‘Duplex operation’.

(2 Continue from (4) of ‘Receiver test'.
Nota ...

Tones cannot be received in duplex mode. To test the reception of a calling
tones sequence, leave duplex mode by following the instructions given under
‘Transmitter test’.

46881-622N
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HELP KEY OPERATION
HELP KEY

When the HELP key is pressed. the HELP menu is dispiaved which enables yvou to obtain an operatng
summary. provides a choice of alternative parameters and implements the seif 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 to implement the selected test.

¥

TRANSMITTER TESTING " ueLE (esarra e

" : L — NG K
RECEIVERTESTING e SeET e T -

- T e it RE 'S e

DUPLEXTESTIRG R _

AUDIO TESTING

The HELP ON TESTING vperating summary is then displaved

- see Fig. 3-12. This includes information upon key operation.
e.g. to select TRANSMITTER TEST the TX key must be R
pressed. But note that this is for information only: it is necessary
to press the mode key arrowed by RETURN twice {(once to return
to the HELP menu and once to return to the operating mode)
before pressing the designated key.

- Where summaries occupy two pages. press the mode key arrowed by CONTINUE to change from
one page to another, Return to 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 displaved. To change between the two menu pages. press CONTINUE. The arrowed keys all
toggle between two states. the selected parameter bemng shown under the SET TO heading in the
following displav:-
. .. eeEk L oF & . L petE R OF &
EaNametin iy ety ? A ANETER SEF Fo ‘

0¥ LEVEL.. . . PR » . Ak s@hn: Sl ACCENSORY: OFF . .
L. s 2008 AF GEN ATTEN aFF - ‘

STORE FUNCTION  ON ACCEBSORY

“The r.t. counter resolution wiil be set to | Hz providing the frequeney is below 200 MHz.

Return to the HELP menu by pressing the kev arrowed by RETURN.
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FAOFE - :

a LEKX TEST
RE DISTORTTON
4@ woLTs - LN
NODULATION 3ol UREERS). ]
% REEATEVE
TRANSHIT TOWEs

Dupiex testing

Fig. 3-12 HELP ON TESTING operating summaries.
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TABLE 3-2c ERRORCODESFOR TEST 3: CHECK MODULATION FREQUENCY AND LEVEL

CODE (hex.)
30 Testpassed
Test3.0 - Mod. freq. 400 Hz, level SkHz

31 Mod. freq. fails*
33 Mod. levei fails ~ low**
34 Mod. level fails — high

Test3.1 - Mod. freq. | kHz. level 5kHz

32 Mod. freq. tails
35 Mod. level fails — low
36 * Mod. level fails—high

Test3.2 — Mod. freq. | kHz. fevel 50%
37 Mod. levei fails ~ low
38 Mod. level fails - high
Test3.3 - Mod. freq. | kHz. level 5 rads
39 Mod. levei fails ~ low
3A Mod. level fails - high

“Failsmed. freq. — Measured freq. more than | Hz away from setting.

“*Failsmod. level - Measurec mod. level more than 1067 away from setting.

RF frequencyvset to 210 MHz,

46881-622N
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GPIB OPERATION

GENERAL PURPOSE INTERFACE BUS (GPIB)

Functions

The GPIB"® interface unit allows the instrument to be coupled to a controller. The essen-
tial purpose of the GPIB functions is described below. Further information on the general
features and applications of the GPIB system can be obtained from the separate GPIB
Manual offered as an optionai accessory (see Chap. 1, Accessories).

Setting the GPIB address

The instrument's talk 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 1s accessible at the
rear panel. GPIB switch settings are summarized in Table 3-3.

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

instrument to read the new GPIB address.

For talk and listen mode: Set switch 6 to 0 e.g. XXXXX0 where X = ¢ or | to torm an address
in the range 0 to 30 decimal. '

For talk only mode: Setswitch 6 to | and switches 1 and 2 as required for the following:-
Switch 1 2 3 4 5 6
0 0 X X X 1 Upperandlowercase, <CR>suppressed.
0 I X X X 1 Upperandlowercase, <CR> notsuppressed.
1 0 X X X 1 Uppercaseonly, <CR>suppressed.
1 1 X X X 1 Uppercaseonly, <CR> noisuppressed.

=~
i

Don'tcare.

Note...
If any switch position is changed. the instrument must be switched off and then back on o

enable the instrument to read the new setting.

ADGRESS TALK
ONLY

+— PRESS NUMBER END
FQR V7

@+ PRESS CPEN END
FOR™Q

1 e

Binary Value 16 3 -

Fig.3-13 GPIB address rocker switch bank

* Where GPIB is Marcont Instruments umplementation of the General Purpose Inerface Bus in
accordunce with IEEE Stundard 488-1978 and 1EC Publication 623-1 ( First Edition).
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342 : Aug. 88 (Am. &



CPERATION
TABLE3-3 GPIBSWITCHSETTINGS

Function
Switch Bit
Talker/Listener | Talk onty
i 4 MS address bit Upper case characters only
(for machines with upper case only)
2 3 Address bit Suppress carriage return in output
{for dedicated printer units)
3 2 Address bit Not used
4 1 Address bit Notused
5 0 LS address bit Notused
6 5 0 = talker/listener 1 == taik only .

Capability identification codes
These are defined bv I[EEE Std. 488-1978. The capabilities are as follows:~

SH1: Scurce handshake (compiete capability)

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

AH1: Acceptor handshake (complete capabllity)
The acceptor handshake sequences the reading of the data byte from the bus data iines.

T5: Talkertunction{complete capabillty)
The taiker function provides the 2955 with the ability to 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 by the controller.

TE(: Extended talker (ng capability)

L4: Listenerfunction (nolistenonty function)

The listener tunction provides a device with the abilitv 1o receive device dependent messages
over the bus. The ability of anv device to listen exists only when it has been designated as a
listener by the contraller,

LED: Extended listener (no capability)

SHl: Servicereguestiunciion{compiete capaiiiity} .
The service request function gives the 2955 the capability to inform the controiler when it
requires attention.

RL1: Remote/local function {compiete capability)

The remotedocal function allows the 2953 to be controlled either by the local front panel keys
or by device dependent imessages over die Dus.

PPO:  Parailel poll function (no capability)

DC1: Device ciear function (complete capability}

Device clear is a general reset and mav be given to all devices in the system simultaneously
(DCL). 2955 resers to the power-up mode.

DT1: Devicetrigger function (compiete capability)
Device trigger is used by the 2955 to initiate u sequential tone sequence.

C0: Controlier function {no capability)
E1: Opencoliector drivers

The GPIB drivers nave open collector. rather than tri-state outputs.
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Display annunciators
During GPIB operation. 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 remete state. This is annunciated by REM appearing in reverse field in the bottem right-hand
cornerof the screen.

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

Sarvice reguest: When in the remote condition and enabled. a service request is raised. this is
annunciated by SRQ appearing in reverse fieid in the bottom right-hand corner of the screen.

Local: When in the remoie condition and Local Lockout {LILO} has not been sent. this is
annunciated by LCL appearing next to the HELP key. Pressing HELP will then cause the
instrument toenter a Go To Local (GTL) condition.

Note that the Go To Local condition is not the same as the power-on condition since the remote
enable {REN) line from the controller wiil still be active. .

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 multipie data and for multiple

commands forming a string.

Command format
Thistakesthe formof <HEADER> <DATA> <TERMINATOR/SEPARATOR>
<HEADER> — A two-character command identifier.
<DATA> ~ In form NR1 (integer) or NR2 (fixed decimal point).

i.e. exponential formats are not aliowed. Where there
is more than one item of data. separators must be
used.

Used to delimit commands in command strings. Can
be omitted if unambiguous,

<TERMINATOR/SEPARATOR>

t

<> <. ><(CR> - Command separators.

<LF> <ETX> <ETB> <EOI> - Command string delimitersrterminators. Note that
<EQOI> must only be sent with the fast charucter.

<SPACE> ~ Ignored by the svstem—used forinelligibility only.

The example which follows shows the format of a command string where the data items are

separated by commas. the commands are delimited by semicolons and the string is terminated by

EOL- '

PO40.3 . PO4L.5: <EOI> - POke Jand 3 o memory locations 40 and 41 respectively.

Notes...

(1) Cermain commands cause the instrument to output more data than it can store in its output
buffer. c.g. SV and RD39. sce ‘Non-kevboard commands’ below, The resuit is that the data
is held off from entering the buffer and hence the instrument stops.

To prevent focking up the instrument. a 2 second timeout takes etfect. If data output has not
been started. or i1s read out siower than i character per 2 seconds. then a buffer overtlow error
15 raised and the instrument aborts the command.

{2} The input buffer fcngth is 128 characters. [f the butfer overtlows. then the GPIB is held oft
until further space is available, If however. the butfer does not contain a command delimiter
then the data is lost and an error is raised. This is because command interpretation. and hence
huffer unioading. does notoccur until a command string defimiter is recetved.

48881-622N
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(3) Ifasyntax erroris detected. then rhat command and all subsequent commands up to the next
command separator are aborted and an error is ratsed.

(4} When Device Clear is used. it is recommended that o 0.5 5 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 respense will
be that outlined below. Note thatif no data is available the default response is NULL. Each reading
will have i1ts own terminator sequence but the <EOI> terminator is only sent once the output buffer
s empty.

The format takes the form of <HEADER> <DATA FIELD> <TYPE FIELD>
<TERMINATOR>

<HEADER> — Data is onlv sent in this field if a description 1s necessary. e.g.
WHOLE PAGE.
<DATA FIELD> - This field contains the reading. it may be a numericai or alpha string.

There 1s no fixed formart except that numerical data will contorm to
NRlorNR2Zdatatvpes(i.e. non-integer).

<TYPE FIELD=> - Data is only sent in this field if the data in the data field requires
‘ qualifvinge.g. MHz. dBm. etc.

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

Keyboard-equivalent commands

Below ure listed the GPIB commands that perform the functions of the keys named alongside. Note
however, that for the numeric. minus sign and decimal point keys. the normal ASCII equivalents
are used. The commands are summarized in Fig. 3-14.

Command Key Function
X X Transmitter mode
RX RX Receiver mode
DX DX Duplex mode
TN TONES Tones moede
BC BARCHART Bar chart
5C SCOPE Oscilloscope
(1f requested in duplex then the fower half of the screen-is
L cleared and the bur charts are disabled)
HDn HOLD DISPLAY Hold display [off.on: n=t1.1]
HP HELP Help
AG AFGEN AF generator
RT RX=TXFREOQ Set RX o TX freguencey
RG RFGEN RF gunerator
SM SETMOD Set modutation
MDn MOD ONOFF Modulation switch{oft. oot n=ih1]
SNA SINADS N
DIST'N Off detauit {SENA D or N noa-detuult
{SINAD or S N) L distortion [n=0.1.2_3
AC ALDC AC coupling
DC ACDC DCcoupling
48881-622N
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Command Key Function

FR FREQ Frequency

LV LEVEL Level

D1 & INCR Incrementdecrement

STnn STORE Store settings [nn=491 to 38]

RCnn RECALL Recall settings {nn=00 to 38|

MZ MHz/V Megahertz

KZ kHz/mV Kilohertz

HZ Hz/uV Hertz

VL MHEzV Volis

MV kHz/mV Millivoits

uv Hz/uv Microvolts

DB dB Decibels i

DM dBm Decibelsrelative to t mW

FM M Frequency modulation

AM AMSG Amplitude modulation

PM - M RAD Phase modutation

Fin BANDPASS BP fiiter {300 Hz-3 4 kHz: n=0}

FIn LOWPASS P filter [15/50kHz. 300 Hz : n=1.Z]

FU FREGQ 1 Frequencyincrement

FD FREQ | Frequency decrement

Lu LEVEL? Levelincrement

LD LEVEL ] i.evel decrement

SW SINGLE Scope single sweep and arm

RP REP Scope repetitive sweep

VD Scope vertical scale merement

vuU Scope vertical scale decrement

™ Scope horizontal tumebase inerement

Ty Scope horizontal timebase decrement

[Pn SELECT Inputsocketseivet [BNC, N-tvpe.
one portduplex: n=t.1.2]

XA X Softkev A

xXB RX Softkev B

xC DX ' Softkev C

XD TONES Softkev D

XE BARCHART SoftkevE

XF SCOPE SoftkevF

XG HOLD Softkeyv G

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

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

SETTINGS

Command Function

PD Setinstrument into potential difference mode.

EM Setinstrumentinto e.m.f. mode.

EV Enable VARTABLE controi

DV Disable VARIABLE control

SE Store/poke enable.

5D Store/poke disable.

50n Service request [inhibit. erroronly. enable: n=4.1.2]

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

LC Mixed case terminator strings. ¢.g. dBm.

WRe.r. Write data following command until a recognized delimiter is seen. ¢.g. EOL ETX.
<CSD> <LF>. Start location on screen is ¢ = column, t = row. Note that <CR> has the

effect of <CR><LF>. Details on the use of this command are found under "WR
{WRite) comimand fater onin thischaprer.

The ASCITvalues of screen characters are;—-

ASCHl {decima!) Function

0.1 Graphics characrers

z Feverse [id U
*3 EXT<(CSD>

4-9 Reverse field "1 to "6
=10 Linefeed

11,12 Reverse field '8 and "9
*13 Carriage return

14-18  Graphicscharacters

45881-622N
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19
20
21
22
23
24
25
26
27
28
29
30
31
*32
33
34
35
36
*37
38
39
40
41
42
*43
*14
*45
*46
47
*48-57
=58
59
60
61-64
“65-90
91.92
93
94.95
96
97-122
123-125
126
127
128
129-191
192
193218
219-223
2n4.258

At o

Reverse field 7
g7

g
Bell character

Graphics character (unused)
s

\@!

Copyright svmbol

Graphics character (unused)

Reverse fieid space
Space

‘S‘
‘z
Underiine
"

l%’

¥

Reverse field top

Graphics character (unused)
Box characters

"AttoZS

Box characters

.)'

Box characters
Pointercharacter

Reverse field ‘A’ to "4’
(Graticule characters

Down arrow

Up arrow

Graphics character {unused)
Scope graticule characters
Flashing graphics character
Flashing ‘A'to "2’

Flashing graphics characters
Dim bar chart characters

*Denotes standard ASCHI characters.

QPERATION
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Command

DS
ES
Cs
RS

PG
POm.n

Miimn n

TE
LF

EX

ET
DT

PR
CR

SP
BXn.m

BP

READINGS
SV

PEm

RDn_

A e ek 1D =

-~

s

Y
10
Il

{12

456881-822N
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Function

Disable screen output
Enable screen outpurt
Clearscreen

Restore screen

Purges output buffer. Clears data available flag but SRQ remains raised.
Pokes data n into location m. Note that this command includes a 10 ms delay for

EEPROMSs. Data cannot be poked to the display since it is not memory mapped (use
the WR command).

Ac for POY bur eantinnes sroring bytes nntit a terminator i¢ received or a maximum
of 64 bytes. Note that this command inciudes a 10 ms delay for EEPROMs.

Details on the use of these commands are given
under ‘Screen commands’ later onin this chapter.

Tells instrument to record sequential tone frequencies.
Tells instrument to record sequential tone numbers and errorst

This causes the instrument to send <EQI> with <LF>. Thisis the default condition
and will suit most controliers. However, care should be taken when there are
muitiple readings in the output buffer as data could be lost.

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

Enable r.f. directicnal power head if fitted.

Disable r.f. directional power head.

Seiect peak envelope power forr.f, directional power head.
Select CW power forr.f. directional power head.

Suppress GPIB annunciators (cleared 5y RS).

Put up soft kev boxes (used to arrow the mode keys).
Where n = box pattern. m= length of box. Details on the use of this command are

found under BX (BoX)command' later onin thischapter.

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

When next addressed to talk. will send a data string which, when sent back to the
instrument, will restore currontsetings see note (1 under Caommand format’.

When addressed 1o talk. wiil send data at location m. Note that variable areas only
can be accessed.

When addressed to talk. wiil send reading or setting specitied in nas follows:-

RF counter frequency Reading
RF power Reading
Modulution frequency Reading
Modulanion level Reading
AF counter freguency Reading
AF level Reading
RX distortion; SINAD: SN Reading
TX distortion Reading
Modulation peak: +ve deviation Reading
Modulation trough: —ve devianon Reading
RF forward power Reading
RF retlected power Reading

3-49
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13 VSWR: return loss Reading
14 Sequential tone 1 Reading
15 Sequential tone 2 Reading
16 Sequential tone 3 Reading
17 Sequential tone 4 Reading
18 Sequential 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
26 Sequential tone standard Setting
27 RF generator frequency Setting
23 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 Setting
34 RF level increment 7 Setting
35 AF frequency increment Setting
36 AF level increment Setting
37 Mod frequency increment Setting
38 Mod level increment Setting

-39 Whoie page readings and settings (RX,TX and DX oniy)-see Note (1) under
‘Command format’ above ).

ER When next addressed to talk. will send the code for the last error detectad.
VN When next addressed to taik. will send the software version number.
SK When next addressed to talk. will send an' ASCII character corresponding to the last

key pressed. The ASCII characters corresponding to the keys are shown in Fig. 3-15.

IREIRTE
|
}

B RIRE
J
i

-~ .- e - e ~ N = BN
R g L : o
Fig.3-15
ASCIH characters sent (corresponding to last key pressed) when SK command Is used in GFIB operation.
46881-822N
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Operating example

Set the signal generator to 123.5 MHz {with incrementdecrement step set to 100 kHz) at a level
of =30 dBm modulated by 1.0 kHz a.m. at 30% . preparatory to measuring signal to noise ratio,
The following string is sent after addressing the instrument as a listener:—

RX:RG:FRI2Z3SMZ . DITOOKZ: LV-30DM . SM:FRIKZ.LVIOAM:MDL:AC:SN2<LF>
This breaks down as follows:—

RX Receiveriest

RG RF generator
FRI23.5MZ Frequency [23.5MHz
DIIVOKZ Delta increment [00 kHz
LV-30DM Level =30 dBm

SM Set modulation

FRIKZ Frequency | kHz

LVSOAM Level 309 a.m. .

MD1 Modulation on

AC AC coupled

SN2 Signal/noise

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

RDé<iLF>RD7<LF=>

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

Trigger

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

Service requests (SRQ) and status byte

When enabled. the 2955 cun request service to indicate to 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 byte whose bits are aflocated as shown in Fig. 3415,

Functions asserted when the bits are 'I" or true I | i i . I R B 0

i |
_J' |

|

|

~d
b
Fh

Datarcady | |
|

i Servicerequest

Errornas occurred

Errorbit 4—Numenical entry

Errorbit3—Datacrror

Error bit J— Abnormal operation

Errorbiz F—Svntax crror

Error bit)—Inputoutput butfer overtlow
|
Motes... .
(1) DATA READY and ERROR bits are cleared after the next time the instrument is sddressed
to tatk.
{2) The SERVICE REQUEST hitiscleured atter & serial poli.
45881-822N | 151
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CREATING A DISPLAY

The addition of the GPIB unit enabies a display to be created to vour own requirements. To make
this as easy as possible. the instrument is programmed with a number of specalized screen
commands as weil as having a comprehensive character setstored in memory.

Screen commands

The operations involved in creating a display are: firstiy to clear the current display: sccondly to
show the user-configured display with the sclected measurements appearing when and where
required: thirdly to return to measurement mode. The following commands are used for these
purposes:~-

CS—Clear Screen: This clears the screen but allows measurement results to be displayed.
DS-—Disabie Screen output: Stops measurements from being displaved on the screen,
ES--Enable Screen output: Enables measurement resuits 1o be written on the screen.

HD —Hold Dispiay: Used to halt instrument operaticn, .

RS —Restore Screen: Returns display to measurement mode.

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

Instrument haited example:

COMMANDS

"HDICS™
"WR—" COMMENTS

"BX—" (1} Keyboard GPIB commands ure ignored.

SK—T (2) Readings held are those at time of "HD™
l

..RS"

instrumentrunning example:

COMMANDS

"i;S-B\' ———D; =S , {1y Kevboard GPIB commands arc respendued to.
"l' ST (2) New readings ure vahid and readabie,

RS |

Printing on the screen
Toprinton thescreen the BX und WR commands are used.

BX (BoX)command

This command 15 used to position and define the boxes farrows) on the screen pointing to the mode
kevs. The command has the form BX n.m where n = box pattern and m = length of box. A dispiay
ciamiple isshown in Fig. 3-16.

Box pattern (n): The buxes appear in fixed positions on the screen against the 8 mode keys. These
positions are binary coded—1 for a box. U for no box—and arc binary weighted from top to bottom.
For example. for boxes to appear next to the DUPLEN. BAR CHART and HOLD DISPLAY kevs
then n = binary V1010100, which (reading convennonally from right to lett) = 34,

Length of box (m}): This is the number of characters in the box to a maximum of 31. To produce
the box to take "PRESS WHEN READY  then m = 16 (spaces included). If boxes of different
lengths are required. sequential BX commands must be sent.

46881-622N
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Note...

The rightmost two squares are used tor the point of the arrow and are not available for

characters. Thus a box of fength & to contain, ¢.g. RETURN wiil have an appuarent length of

8.
To print a box of length [0 as shown in Fig. 3-16 but against the SCOPE kev. the command string
would be:-

BASIUT

To clear the screen prior to the boxes being printed. udd 64 to m. For the example above m = 10
+64 =74,
Since CONTINUE and RETURN are commonly used for menu displays. the facility exists to call

these labels up by simply adding fixed values to m. Note that the position of each arrow is fixed.
i.e. CONTINUE against the SCOPE key. and RETURN aguinst the HOLD DISPLAY key.

CONTINUE: To call up the CONTINUE tabel. add 32 to m. But ensure that there is sufficient
room for the word in the box. i.e. m must be at least 32 + § = 40 otherwise CONTINUE will not
be printed. Thus to display CONTINUE in a box of length 6 against the BAR CHART key. the
command siring would be "BX {6,407,

RETURN: To call up the RETURN lubel agaigf—st the HOLD DISPLAY key. add 128 to m.
Ensure that mis at least |28 + 6 = [34 otherwise RETURN will 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.

Column .
0 5 10 1% 20 25 30 35 oy Wehling
Raw 0 L TP T ET PRI T o] TS
[ > 1 FAR O £
. g e
R | i ] /; 5 1 Rx
7 1 i L_
o ! -
; ‘ 1 IR bl TuriEs
) ] i ‘ ot
| i H
R ! 2
: H ! i I TaMES
™ [ i o
N | | p ; i
T : | ‘ N AE S
Iy | ‘ ] - (Kbl
; ! —
o :

: [ ; \;: 21 7* SLOPE
_ ] , . : HGL3
. : ’ RE[TUAN > les 2 IrEe LAy

- .

- ' ! T [w-'
30 : £ 1 i

ENEEINNENE RN SEEEREINERE RN AR

U T

Fig. 3-16 Screen addressing exampie. Sending "WR20,15.a" wili print the reverse field A positioned at the
centre of the 40 x 32 display area. The arrowheads show the assigned positions of boxes. Sending
BX84.138 wili print RETURN as shown in abox of iength 10 opposite the HOLD DISPLAY key.
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WR (WRite) command

This commuand is used to write the data following the command until a defimiter is seen. The start
tocation is ¢ = column and r = row. For example. o print a reverse field A at the centre of the
sereenatcolumn 200 row 15 as shown in Fig. 3-1ouse:-

CWRICIETICHRS(97) or "WR20. 1547

Note that snvthing immediately following WRe.r is treated as a literal. Thus for multiple WR
statements, end each one with <LF> or other terminator. ¢.g.

“WRZ0.15.a" CHRS(H0)"WRZ20.16.b™ :CHRS( 14} roe “WR20.15.0.WR .26, 16.b":CHRS(10)

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

"WRISZIRETURNT
orinside o box:—
“BXIZIOWRIESZIRETURNT

Character set .

The complete set of characters for the instrument is-shown in Fig. 3-17. These charucters may be
used with the WR command to print onto the screen. Note that with the principal exception of the
alphanumerics—A to Z. 0 to 9—the characters are not standard ASCIH, Because of this. when a
lower case letter iv sent {in standard ASCI) from the controller it is interpreted by the 2955 as a
reverse ficld upper case letter.

“PRIRSTIUY Eﬂ%@a- L
W C EIFIGIHL LKL MNP LRSIV

mﬂuﬁEhE@TF”EﬂﬂﬂHEEIEE
WDEDDJIEETEEEEEE££JB
e e Ll e L B NIL L ORI
m.uWEL,DijIEu@BEFEE@
mLLmKEHHUH@H@m@@@@B@I

| LR TR T— S

MFEEEE;EEHEEEEEE:

Fig. 3-17 Character set for 2955. Characters are written on the screen using the WH command. The characters
shown blank are either unailocated or are machine functions, e.g. 32 Is space. Note that character
10~~reverse field 7 --is not available, Use character 19 instead.

46881 -622N
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Reverse field characters
Many of the reverse field characters. by their structure. have an open top. For characters which
have a bar at the top e.g. E.F.T this is particulariv noticeable. A more pleasing appearance may
be given to such a character by printing a reverse field top character (ASCIT 59) directy above it.
Forexample the reverse tield E sent by:-

"WRI0.15e”
isimproved by adding:-
“WR2G, 14 CHRS(3Y)

Worksheet

Fig. 3-[81s provided as a worksheet for defining the screen addresses and plotting the screen layout.

Graticule characters o

Some caution is required in the use of characters 128 to 91 since these are used to form the
oscilloscope graticule. 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
characters are used to form a user-defined display. Because of the method of triggering. no trace
will be observed as long as these characters are not used in a vertical sequence {the sereen is scanned
from top to bottomy. This mecans that. for instance. horizontai lines of these characters may be
drawnaslong as they are staggered i.¢. chequerbourd or alternate lines.

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

48881-622N
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Fig.3-18 Screenaddress worksheet
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Dispiay example
A typical application of a user-created display is shown in Fig. 3-19. which features an
interconnection diagram. The accompanving program was written using an HP 9816 Personal

Computer.

1009 Start:
gt

1029
1232
Q42
Q58
2]
1979
1089
10999
1198

Radio:

48881-622N
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HAND PORTABLE TEST

RADIO: RABCIZIA
PLEASE CONNECT.
RADIO AS SHOWN

THEH PRESS ANy
KEY TO CONTINUE

DIM A%L1Q3]
Addr=708

REMQTE Adar
RESTORE Raz:io
GOSUE Dizoiaypage

_SPEAKER

570P
CATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
CATA
DATA
DATA
OATA
DATA
JATA
JRTA
IATA @
0ATA &
DATA ©
OATA 2,

4

i

@

~& 01 LA &

il 1+ I -1

EER- BTV RN VIR RN € ST § B SO Y B B S v
-3

SR TR I R R R SR SR T R S R

a T

orTA
JATA
JATA
JATA @
CATA 2
GATA
OATA

P

H

H
SUTRYT
READ X,
[ S
GUTPUT &
3070 4@

LU S VR R A |

LI &)
Lo 12

Soge

&3

b

+

29
99

.

77 2985

S
37
57
feled

3

£

N
WEN BETURN

ace
g

Fig.

HAND PORTAR
EE33 3335544

"o
»n

SN

. 7 eeel080@ _

[
Vil

i
<t
m

RADIO: ABCIZZ4"

T IRRgRReolsgo0RRReRe

7 gpeeeeesn - - R

PLERSE CONNECT”
RADIC AS SHOUNT
a-
a-

e
L7 THEN PRESS ANY”

an
KEY TO CONTINUE™

PAGE CAMPLETE?

3-19 Dispilay exampie —interconnections
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PRINTER

General
Any listen only printer may be used with the 2935, 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 @ supply of, 212 Vat 2 A peak.
If any other printer is used it would normally need to have its own power supply. However. the
ACCESSORY socket may be used (pin 2 supplies 12 V at approx. 100 mA continuous}). but if
< e low amount of power supplied must be taken into consideration.

GPIB cable
The GPIB cable is connected between the printer and the GPIB interface unit fitted at the rear
of the 2953, For cables with the [EC connectors. the IEEE to [EC adupters (sce "Accessonies .

Chap. ) mav be used for conversion purposes.

Operation
For use as a ticket printer tor printing out measurement results proceed as follows:—

{1} Make the power suppty and GPIB cabie connections as given curiier.
(2} Set TALK ONLY (switch 6 to 15 on the 2933 GPIB address switch. Set switches | and 2
respectivedy as foilows: -
(H) = Upperandiowercase. << CR> suppressed
i = Upperandiowercuse. <<CR> not suppressed
) = Uppercaseonly, <TCR > suppressed
i L'ppercasconiv, < CR > notsupprossed

Note that in TALK ONLY mode . swaiches 3.4 5 aremoperative.

it

(3) Switch the 2933 oit then back on to ¢nable the instrument to read the new switch selngs.

Press the HOLD DISPLAY kev. HOLD OFF is displaved against the SCOPE key and
PRT uppearsavainsithe HELP key

=

Press the key arrowed by PRT. This starts the printer and results in a printout of the magor
settings and readings shown in the tp half of the display (sce exampie in Fig. 3-20) dote
that once printout has started there is no way to abortit,

=
—

(6) When using the ACCESSORY socket tar power. the sereen may be atfected (ides drawn
ini due to power drain. especialiv when printing rows ot dots. This is unimpaortant and will
not atfect measurement results since these are already frozen.
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TEAMIMUTTER YRIT

Fig.3-20 Transmitter test printoutexample.

For additional printing information. refer to the appropriate printer instruction manual.
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Chapter 4-1
BRIEF TECHNICAL DESCRIPTION

INTRODUCTION

This equipment comprises eleven instruments. most of which have some shared circuitry. Since the
constructions of the counters and the oscilloscope are not relevant to the expianation of the
operation of the instrument. and the tones encoder/decoder is mainly implemented in software.
these are not described in this chapter. The signal generator. a.f. voitmeter. a.f. generator, r.f.
power meter, modulation meter and distortion and SINAD meters are each described in outline

with accompanying block diagrams.

SIGNAL GENERATOR

The signal generator simplified block diagram is shown in Fig. 4-1. Three¢ voltage controlled
oscillators phase locked to a 10 MHz reference operate with a synthesizer to provide outputs in the
range 400 kHz to 1000 MHz. The generator may be amplitude. frequency or phase modulated. the
modulating signal being derived from the a.f. generator. An audio signal applied to the EXT MOD
INPUT socket adds to the internai moduiating signal to provide a two tone modulation capability.
Generator qutput frequency may be set to a maximum resoiution of 50 Hz while the output level
may be controlled in 0.1 dB steps. The HELP key is used to calibrate the output level in e.m.£.
or p.d. Maximum output is 225 mV to the b.n.c. socker or 22.5 mV. via the 20 dB pad. {0 the N-type
socket. Since these sockets are also used for r.f. power measurements, the signal generatoris reverse

power protected at the b.n.c. socket.

4]
m
i}

REVERSE
BOWER
PROTECTION
An} it G .
AR e
NERATOR om0 MODULATOR - é“a-c = /‘\/ _74 SRS a-{ 20 B

0, 4~1000 MHz

—
|75w MAX!

MOD ON/OFF £
Y
exrmooly : remesRATURE
) T ! DETECTOR

Fig.4-1 Signal generator block diagram.

AF VOLTMETER

The u.t. voltmeter meusures an input in the runges 20 Hz to 20 kHz and 0 to 100 V applied to the
AF INPUT socket. The AC/DC kev is used to switch in and out a capacitor so as to measure .t
voits with or without the d.c. component. Following processor-operated level controf cireuits and
an output to the ot counter. the signal is fed through a switch-selected 4.3 to 3.4 kHz band-pass
or a 300 Hz or 3 kHz low-pass filter. Output from an r.m.s. detector is analogue-to-digital
converted before the measured leved is displaved. The simplified block diagram is shown in Fig.
4.2
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Fig. 4-2 AF voltmeter block diagram.

AF GENERATOR

The a.f. generator simplified block diagram is shown in Fig. 4.3, When enabled by the
AF GEN key, the a.f. generator produces a variable frequency in the range 20 Hz to 20
kHz as well as a fixed 1 kHz used internally for distortion measurements. Maximum
frequency accuracy is 0.01 Hz. Qutput may be controlled to a maximum e.m.f. level of
2.5 V at the AF GEN QUTPUT socket. The a.f. generator also provides the signal used to
amplitude, frequency or phase modulate the internal signal generator.

f
~

20 Hz-20 kHz

AMEMIGN | f

SIGNAL ) - SEY AF GEN
GENERATOR MODULATCA ) ueve e ST

1 RMZ

Fig. 4~3 AF generator block diagram.

RF POWER METER

The r.f. power meter simplified block diagram is shown in Fig. 4.4, Due to the 20 dB
pad, continuous r.f. power of 75 W —~ or 150 W for a short period -~ may be applied to the
N-type socket. Any overioad detected by a heat sensor resuits in both visual and audible
warnings to the user. Reduced accuracy measurements at fow power from the b.n.c.
socket may be made using the SELECT kev. Following processor operated level control
circuits an output is taken to the r.f. counter as well as to a sampling gate. The gate is
switched at a sub-harmonic of the input frequency to produce a 110 kHz i.f. Output from
an r.m.s. detector is analogue-to-digital converted and the r.f. power level displayed.

46881-622N
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TECHNICAL DESCRIPTION
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R Fig.4-4 RF power meter biock diagram.
MODULATION METER

The modulation meter simpiified biock diagram is shown in Fig. 4-5. An input from the transmitier
connected to the N-type socket is passed by the SELECT switch to the processor operated level
controi circuit. Outputs are taken to the r.f. counter and to a sampting gate. The gate is switched
at a sub-harmonic of the input frequency to produce a |10 kHz i.f. which takes one of two paths.
When a.m. demodulation is selected. the i.f. is first divided down and then detected. When f.m.
or o.m. demodulation is selected. the signal is frequency to voitage converted which results in a
voltage varying at the modulation rate. For @.m. the signal additionaliy passes through a de-
emphasis stage. Switch sclectable 0.3 to 3.4 kHz band-pass and 300 Hz or 15 kHz low-pass filters
follow. At this point. outputs are taken to the a.f. counter. to the rear panel DE MOD OUT socket
and to an internal loudspeaker used for audio monitoring. [n the main signal path. processor
operated peak detectors follow which measure the modulation peaks and troughs. The signai is
finally analogue-to-digital converted and the modulation is displaved.
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Fig.4-5 Mcdulation meter block diagram.
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The distortion meter simplificd block diagram is shown in Fig. 4-6. For a TX measurement. the
modulated input from the transmitter connected to the b.n.¢. socket for low power or to the N-type
socket for high power is passed by the SELECT switch to the processor operated level control
circuit. Qutputs are taken to the r.f. counter and to a sampling gate. The gate is switched at a sub-
harmonic of the input frequency to produce a 110 kHz i.f. which takes one of two paths. When a.m.
demoduiation is selected. the 1.0 is tirst divided down and then detected. When f.m. or ¢.m.
demodulation is selected. the signal is freguency 1o voltage converted which results in a voitage
varving at the modulation rate. For o.m. the signal additionaily passes through a de-emphasis stage.

[f an RX measurement is being made. the receiver's audio output at a frequency of | kHz is
connected to the AF INPUT socket. This is fed through a capacitor by the AC key and then the,
level is adjusted by processor operated level control circuits prior to the signal being selected for
measurement. :
The signal is fed through a 300 Hz to 3.4 kHz band-pass filter and then to a switched | kHz band-stop
filter. When this is switched in it removes the | kHz fundamental frequeney and so leaves the
harmonic distortion for measurement, An r.m.s. detector follows whose output 1s analogue-to-
digital converted and then the distorton tactor or SINA D is calculated and displaved.
The distortion-tvpe measurements arg: -

SN = 20log 2203l gy

NOse

where noise is measured in a 0.3 to 3.4 kHz bandwidth and understood to include all components
apart from signal and harmonic distortion,
Disteriton producis + noise o goe

Distortion factor = 20log & , _
Signal + distortion + noise

SINAD = 20log .. ! (dB)
T Distortion tactor
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Fig.4-6 Distortion meter biock diagram.
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