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PREFACE
SOFTWARE

This Manual covers instruments which contain software version 2. If any later
version affects this Manual, a Change sheet will be supplied.

INSTRUMENT VERSIONS

There are different versions of the 2955B as follows:-

Ordering number  Feature

Option 1 Sensitive Off-air Receiver fitted.
Option 2 GPIB Interface Unit omitted.
Option 3 Serial Interface Unit fitted,
Option 4 French.

Option 5 Spanish.

Option 6 DC Supply Unit fitted and Front

Stowage Cover supplied.

The French and Spanish versions are identical to the English versions except for the
language on displays and on legends except where otherwise stated.

A GPIB Interface Unit (as without Option 2) or a Serial
can be retrofitted. See under ‘Optional Accessories’.

AMENDMENT STATUS

Interface Unit (as Option 3)

Each page bears the date of its original issue or the date and number of the latest
amendment. Any changes subsequent to the latest amendment are included on Manual

Change sheets coded C1, C2 ete.

HAZARD SYMBOLS

The following symbols appear on this equipment.

Symbol Type of hazard

Dangerous voltages
Cathode ray tube
Static-sensitive components

Input overload

>D>>P
B>

vi

Reference in Manual

Page ix

Page ix

Page ix
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PREFACE continued

WARNINGS, CAUTIONS AND NOTES

The following terms have specific meanings in this Manual.

WARNINGS contain information to prevent personal injury.

CAUTIONS contain information to prevent damage to the equipment.

Notes contain important general information.

46882-113R
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GERMAN RF| DECLARATION FOR CLASS B SELF-CERTIFICATION

i Hiermit wird bescheinigt, dass der Radio Communications Test Set 2955B in
Uberein-stimmung mit den Bestimmungen der Vfg 1046/1984 funk-entstort
ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Geriites
angezeigt und die Berechtigung zur Uberpriifung der Serie auf Einhaltung
der Bestimmungen eingerdumt.

.i? . Marconi Instruments Ltd., Longacres, St. Albans
Hertfordshire, £i.4 0JN, UK

English translation:

We hereby certify that the Radio Communications Test Set 2955B complies
_ with the RFI suppression requirements of Vfg 1046/1984. The German
I Postal Service was notified that equipment is being marketed. The German
: Postal Service has the right to re-test the equipment and verify compliance.

Signed A D SKINNER Head of Measurement Standards

. 46882-113R
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OPERATING PRECAUTIONS

This product has been designed and tested in accordance with IEC Publication 348 - ‘Salety
Requirements for Electronic Measuring Apparatus’. To keep it in a safe condition and avoid risk of
injury, the precautions detailed in the WARNINGS below should be observed, To avoid damage to the
equipment the precautions detailed in the CAUTIONS should also be observed.

WARNING - ELECTRICAL HAZARDS

AC supply voltage. This equipment conforms with IEC Safety Class 1, meaning that it is provided
with a protective earthing lead. To maintain this protection the mains supply lead must always be
connected to the source of supply via a socket with an earthing contact. Make sure that the earth
protection is not interrupted if the supply is connected through an extension lead or an autotransformer.

Before fitting a non-soldered plug to the mains lead cut off the tinned end of the wires, otherwise
cold flowing of the solder could cause intermittent contact.

Do not use the equipment if it is likely that its protection has been impaired as a result of damage.

Fuses. Note that there is a supply fuse in both the live and neutral wires of the supply lead. ' If only
one of these fuses should rupture, certain parts of the equipment could remain at supply potential,

Make sure that only fuses of the correct rating and type are used for replacement. Do not use
mended fuses or short—circuited fuse holders. :

To provide protectioxi against breakdown of the supply lead, its connectors (and filter if fitted), an
external supply fuse with a continuous rating not exceeding 6 A should be used in the live conductor (e.g.
fitted in the supply plug).

Removal of covers. Disconnect the supply before removing the covers so as to avoid the risk of
exposing high voltage parts. If any internal adjustment or servicing has to be carried out with the supply
on, it must only be performed by a skilled person who is aware of the hazard involved.

Remember that capacitors inside the equipment, including any supply filter capacitors, may still be
charged after disconnection of the supply. Those connected to high voltage points should be discharged
before carrying out work inside the equipment.

This applies particularly to the EHT circuit for the cathode ray tube which must be discharged by
repeatedly shorting the final anode lead to the chassis or by using a bleed resistror. The residual charge
on the CRT itself should also be removed by shorting the anode connector to the chassis.

WARNING - OTHER HAZARDS

Parts of this equipment are made from metal pressings, therefore it should be handled with due
care to avoid the risk of cuts or scratches.

Some of the components used in this equipment may include resins and other materials which give
off toxic fumes if incinerated. Take appropriate precautions, therefore, in the disposal of these items.

Cathode ray tube. When exposing or handling the tube, take care to prevent implosion and
possible scattering of glass fragments. Handling should only be carried out by experienced personnel and
the use of a safety mask and gloves is recommended. A defective tube should be disposed of in a safe
manner by an authorized waste contractor.

CAUTION - STATIC SENSITIVE COMPONENTS

This equipment contains static-sensitive components which may be damaged by handling. Referto
the Service Manual for handling precautions.

46882-113R
Sep. 9t ix



OPERATING PRECAUTIONS continued
CAUTION -~ INPUT OVERLOAD

When testing a transmitter, an input overload is indicated by the message ‘REMOVE RF INPUT’
and an audible warning.  Failure to respond could result in damage to the equipment.

CAUTION - TILT FACILITY

When the instrument is in the tilt position, it is inadvisable, for stability reasons, to stack other
instruments on top of it.

48882-113R
Sep. 91



COMPATIBILITY WITH 2955, 2955A and 2955R

The 2955 was superseded by the 2955A and 2955R. In turn, these were superseded
by the 2955B. If you are familiar with an earlier model, you should note the following

differences:—

Chapter
(D

Chapter
(1

1

The 2955 has RF signal generator output level ranges which are 5 dB lower
than those of the other models. Therefore, the lowest possible setting is 5 dB
higher on the 2955A, 2955R and 2955B. See under ‘Performance data’.

3

On the 2955, 2955A and 2955R, the front panel keys are coloured blue, green,
orange, white and brown. On the 2955B, the lettering on the keys is the same
colour except for dark grey instead of white and brown.

(2) The fifth and sixth blue MODE keys are different as follows:~
Key 2955 2955A 2955R & 29558
Fifth BAR CHART Blank TX MON ON-OFF.
Sixth SCOPE SCOPE/BAR SCOPE/BAR

(3)

4)

)

(6)

Q)

&
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If the 2955B Option 1 is not fitted, a message is displayed when the TX MON
ON-OFF key is used. See under ‘Front panel’.

The fifth green FUNCTION key is different. On the 2955, this key is marked
MOD ON-OFF. On the 2955A, 2955R and 2955B, this key is marked ON
OFF because it is used for RF and AF generators in addition to modulation.

On the 2955, there are 37 stores. On the 2955A, 2955R and 2955B, there are
26 stores which each has a larger capacity. With early software, the 2955A
appeared to accept numbers higher than 26 but this was corrected from
software issue 6. See under ‘Front panel’.

The 2955 has one variable AF/modulation generator which is set by using AF
GEN and SET MOD. The 2955A, 2955R and 2955B have two fully-variable
AF/modulation generators. See under ‘AF generators’ and ‘RF generator’.

On the 2955, TWO TONES and SUB-AUDIBLE are selected on the TONES
STANDARD MENU. On the 2955A, 2955R and 2955B, these are generated
by using the second AF generator as selected on the main display.

In the DUPLEX test mode on the 2955, the modulation frequency is
automatically set to 1 kHz. On the 2955A, 2955R and 29535B, if any other
modulation frequency has been set in the DUPLEX mode, this is retained if
the DUPLEX mode is re-selected after using another mode. The modulation
frequency is changed to 1 kHz when distortion or SINAD is selected.

On the 2955, there is one page of sequential tones. On the 29554, 2955R and
2955B, there are three pages which allow up to 33 tones to be used. Each
page of 11 tones is selected by the NEXT PAGE soft key. See under
‘Sequential tones operation’. _

xi
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(10)

(11)

(12)

(13)

(14)

(15)

€y

2)

(3)

4)

(5)

Sixth SC (for SCOPE)

On the 2953, the fifth from last sequential tone can be extended. On the
2955A, 2955R and 2955B, any one of the sequential fones can be extended.
See under ‘Sequential tones operation’.

On the 2955B only, user-defined tones can be set up through a COPY TONES
MENU which is provided to facilitate adaption from an existing standard. See
under ‘Sequential tones operation’.

On the 2953A, there are six settings under CHANGE PARAMETERS on the
HELP menu. On the 2955A, 2955R and 2955B, there are six more settings.
See under ‘Parameters’.

As supplied, each 2955 is programmed either for EEA (European) or for EIA
(North American). On the 2955A, 2955R and 2955B, this is selected under
CHANGE PARAMETERS on the HELP menu. See TONE STANDARD
selection under ‘Parameters’.

For use in the GPIB mode with a Cellular or Multi-system Adapter or when
using GPIB software which has been written for the 2955, a later model can be
set to emulate the 2955, See GPIB MODE selection under ‘Parameters’.

On the 2955B only, the TRANSMITTER MONITOR mode has start and step
tuning and selected frequencies tuning in addition to manual tuning. These
extra facilities are selected by means of a TX MONITOR MODE SELECTION

MENU. See under ‘Transmitter monitoring (Option 1 only)’. -

On the 2955B only, a STORE/RECALL MENU is provided so that each set of
stored settings can be given a title. See under ‘Store and recall operation’.
4

The fifth and sixth blue MODE keys have different command codes as
follows:~

Key 2955 2055A, 2955R & 29558

Fifth BC (for BAR CHART) ™ (for TX MON ON-OFF)
SC and BR (for SCOPE/BAR)

If soft key codes XE and XF have been used in 2955 software for this function,
then these have to be changed to BC and SC for use with the 2955A, 2955R
and 2955B

On the 2955, the command code for the fifth green FUNCTION key is MD (for
MOD ON-OFF). On the 2955A, 2955R and 2955B, the command code NF
(for ON OFF) is used in place of MD but MD can still be used for
compatibility with the 2955.

On the 2955, command RD2S is ‘read sequential tone 12°. On the 2955A,
2955R and 2955B, command RD25 is ‘read the sequential tone page number’,
This is because of the 3 pages of 11 tones each.

Because of improved tones/signalling capability, the 2955A, 2955R and 2955B
have an extra menu for sequential tones. Therefore, command code XB for
SEQUENTIAL is added after the TN for TONES. On the SEQUENTIAL
TONES menus, XB to XF on the 2955 are changed to XA to XE on the other
models.

For self-testing on the 2955A, 2955R or 2955B, the user can decide to select

NEXT TEST or ALL TESTS. Therefore, command code XA for NEXT TEST
and XF for ALL TESTS are added under SELF TEST.

46882-113R
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(6)
(7
(8)

(9)
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On the 2955, store 37 is used with a Cellular or Multi-system Adapter. On the
2955A, 2955R and 2955B, store 26 is used instead.

Addresses for peek (PE) and poke (PO) are different. When these have been
used, refer to a Marconi Instruments representative for new information.

In the character generators, characters 10, 15, 16, 17, 27, 61 and 125
(decimal) are different to allow for enhanced displays. See 2955 Operating
Manual Fig. 3-17, 2955A & 2955R Programming Manual Fig. 3-2 or 2955B
Operating Manual Fig. 4-6.

On the 2955R, the command TM1 is used to enter the TRANSMITTER
MONITOR mode display. This also applies to the 2955B for manual tuning.
This is equivalent to using XE and XB on the 2955B. On the 2955R, the
command TMO is used to return to the previous mode. This also applies to the
2955B. This is equivalent to using XE in one of the TRANSMITTER
MONITOR mode displays.

xii
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GENERAL INFORMATION
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GENERAL INFORMATION

Introduction

Radioc Communications Test Set type 2955B combines all the measurement
facilities required for testing mobile radio transceivers in the range up to 1600 MHz. ltis
a compact self-contained unit designed for bench or mobile use and can be considered as
a combination of the foliowing instruments:-

RF frequency meter.

AF frequency meter.

RF signal generator.

AF generators (two).

RF power meter.

AF and DC voltmeter.

Modulation meter.

AF distortion, S/N or SINAD meter.
Digital storage oscilloscope.
Sequential tones decoder and encoder.
DTMF decoder and encoder. '
DCS decoder and encoder.

POCSAG radio pager encoder.

T

|
|
|
§

46882-113R
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GENEHAL INFORMATION

Push-button selection makes all the necessary interconnections for each measure-
ment, eliminating 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 to right. Instrument
operation is greatly facilitated by means of CRT displays which provide prompts during
data entry and guidance during operating sequences while also showing the instrument
settings and the measurement results. The measurement results are displayed by digital
readouts and also by either autoranging bar charts or by a storage oscilloscope which has
repetitive sweep, single shot and freeze facilities.

Frequency meters. As there are two frequency counters, simultaneous AF and RF
frequency readings can be displayed. Ranges and resolutions are respectively from 20 Hz
to 20 kHz at 0.1 or 1 Hz and from 1.5 to 1000 MHz at 1 or 10 Hz. Either an internal or
an external frequency standard can be used.

Signal generator. The signal generator can be amplitude, frequency, or phase modu-
lated, internally or externally, the internal modulating signal being obtained from the AF
generators. Amplitude modulation is variable up to 99% for carrier frequencies from 0.4
to 300 MHz. FM deviation can be set from 0 to 25 kHz and ©M deviation from 0 to 10
radians. Transmitter and receiver RF signals use N and BNC connectors which are
selected by means of a key. Reverse power overload is indicated by a visual warning and .
an audible alarm. When a reverse power overload is applied to the BNC socket, an
automatic trip circuit operates.

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 can be made on duplex systems. The modulation can be
observed on an oscilloscope and its symmetry checked from the peak and trough values
displayed on a dual bar chart. The demodulated output is available at a rear panel
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 measures up to 75 W continuously or
up to 150 W for short periods over a frequency range of 1.5 to 1000 MHz, The
connection of the RF Directional Power Head (available as an optional accessory) extends
the capability of the instrument by enabling measurements of forward power, reverse
power and VSWR to be made.

AF generators. The two AF generators provide a range of frequencies from 10 Hz to
20 kHz for single-tone or two-tone testing. The audio output is available at a front panel
socket and the generators also provide the internal AM, FM and ¢M for the RF signal
generator. A combined 600 {2 Balanced to Unbalanced Convertor and 20 dB Attenuator
is available as an optional accessory.

AF voltmeter. Operating in the range 20 Hz to 20 kHz, the true RMS voltmeter has
; provisions for measuring AF or AF plus the DC component. Band-pass and low-pass
filters can be selected.

Distortion, S/N (signal to noise) or SINAD (signal to noise and distortion) meter.
The AF distortion meter operates at 1 kHz which is supplied by one of the AF generators.
The bar chart displays are autoranged at 10% and 30% (for distortion), at 30 and 100 dB
(for S/N) or at 18 and 50 dB (for SINAD). The Psophometric Filter Units (available as
optional accessories) enable CCITT and C-message weighted measurements to be made.

46882-113R
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GENERAL INFOCRMATION

Sequential tones decoder and encoder. For testing selective calling tones encoding
and decoding equipment, the instrument is capable of receiving and generating five
defined tone frequency standards plus a user—defined standard. Provision is made to
receive and to send sequences of up to 33 tone frequencies. For transmitter testing, each
received tone is compared with the standard frequency allocations which is held in
memory and, if it is within the limits, its tone number and % frequency error are
displayed. For receiver testing, the tones can be generated in single step, tone burst or
continuous cycle. There is a revertive tones facility whereby tones are sent to a receiver
and the the answering sequence is decoded.

DTMF decoder and encoder. There are similar facilities for testing DTMF encoding
and decoding equipment.

DCS decoder and encoder. There are similar facilities for DCS encoding and decoding
equipment.

POCSAG radio pager encoder. The instrument can be used to check the response of a
pager to an RF signal modulated with the pager’s address and an appropriate message.
Deliberate errors can be created in the outgoing signal.

GPIB Interface Unit. This unit allows the instrument to form part of an automatic test
system. Displays can be configured to the user’s own requirements using a compre-
hensive character set. With this unit, a 24 Column Printer (available as an optional
accessory) can be used.

Serial Interface Unit. This unit allows the instrument to be controlled by a personal
computer using the EIA-232 (formerly RS-232) standard. Displays can be configured to
the user’'s own requirements using a comprehensive character set.

Off-air receiver. In the Option 1 only, there is a sensitive receiver which allows off-air
monitoring of transmitters.

Calibration and testing. Routine calibration has been kept to a minimum. Calibration
factors are stored in a non-volatile memory and can be accessed with a secure access
code from the front panel keys or by the GPIB, permitting rapid recalibration. A built-in
self test facility can be called up whenever it is required. This enables faults to be
identified to major module level or to groups of components.

46882-113R
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GENERAL INFORMATION

Special features

TRANSMITTER TESTING

Setting:

Auto-tuning:

Manual tune:

Sequential tones:

RX=TX key:

HOLD DISPLAY key:

RECEIVER TESTING

Setting:

Signal generator:

Distortion and noise meter:

Sequential tones:

Press TX TEST key to select this test mode.

Typically under 3 seconds to acquire and
measure RF frequency, RF power, modulation
frequency and level and modulation distortion.

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

Decodes CCIR, ZVEI, DZVEIL EEA or EIA and
user-defined menu. Provides tone number,
frequency and % error for up to 33 tones.

Tone deviation and duration can be monitored
using the digital storage oscilloscope in the
transmitter test mode.

Presets the RF signal generator frequency for -
the receiver test mode to that shown in the
transmitter test mode. '

Freezes screen settings and readings facilitating
high RF power measurements and hard copy
printout of the TRANSMITTER TEST,
RECEIVER TEST, DUPLEX test or AUDIO
TEST displays.

Press RX TEST key to select this test mode.
Default settings of RF level, modulation fre—
quency and level reduce function test time.

Output level accuracy 42 dB over entire fre-
quency, temperature and attenuator ranges.
Level units keyboard selectable either dBm,
dBuV or pV. Software menu allows user to
switch between PD and EMF levels.

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

Encodes CCIR, ZVEI, DZVEIL EEA or EIA and
user-defined frequencies.

User can send up to 33 tones in any standard
continuously, by tone step or in a burst. A
facility allows for tones to be extended.

46882-113R
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DUPLEX TESTING

Setting:

Modulation meter:

Sequential tones:

46882~-113R
Sep. 91

GENERAL INFORMATION

Press DUPLEX TEST key to select this test
mode.

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

Decodes and encodes CCIR, ZVEI, DZVE],
EEA or EIA and user-defined menu.

User can send up to 33 tones in any standard
continuously, by tone step or in a burst. A
facility allows for tones to be extended.



GENERAL. INFORMATION

Performance data
RF SIGNAL GENERATOR

Output impedance 50 £ nominal.

VSWR: N socket; <1.2:1 to 500 MHz.
<1.3:1 to 1000 MH=.
BNC socket; <2.2:1 to 1000 MHz.

Frequency
Range: 0.4 to 1000 MHz (usable to 1060 MHz).
Resolution: 50 Hz up to 530 MHLz.
100 Hz up to 1000 MHz.
Indication: 8 digit display.
Setting: Keyboard entry; step change variation by
increment/decrement keys and rotary control.
Accuracy: As internal standard.

Output level

Range
N socket: ~135 to -15 dBm (0.04 pV to 40 mV).
BNC socket: ~115 to +5 dBm (0.4 pV to 400 mV).
One-port duplex: -140 to -21.5 dBm (0.0224 pV to 18.85 mV).
Two-port duplex: ~115 to ~15 dBm (0.4 uV to 40 mV).
Resolution: - 0.1 dB.
Indication: 4 digits (dBm/nV, PD/EMF and dBuV).
Accuracy: ' +1.8 dB for levels above -127 dBm over tem-

perature range 18 to 28°C.
Spectral purity

FM on CW: <13 Hz RMS up to 500 MHz.
<26 Hz RMS up to 1000 MHz.
(0.3 to 3.4 kHz bandwidth).
Typically 8 Hz up to 250 MHz, 10 Hz up to
»00 MHz, 20 Hz up to 1000 MHz.

Harmonics: Harmonics specified in band 0.4 to 1000 MHz
only.
<20 dBc up to 1.5 MHz.
<-25 dBe 1.5 MHz to 250 MHz.
<-20 dBc 250 MHz to 1000 MHz.

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

46882-113R
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Spurious signals:

S/N at 20 kHaz:

RF carrier leakage:

Protection:

CW on/off key:

MODULATION GENERATOR

Amplitude modulation

CW range:

Modulation range:
Frequency range:
Resolution:
Indication:

Setting:

Accuracy:

46882-113R
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GENERAL INFORMATION

Carrier up to 88 MHz-

<45 dBc below 110 MHz.

<-35 dBc above 110 MHz.

Carrier up to 1000 MHz <-60 dBc.

<-110 dBe/Hz to 500 MHz.
<~104 dBc/Hz to 1000 MHz.

<0.2 uV PD generated in a 50 € load by a 2-
turn 25 mm loop as near as 25 mm to the case
of the instrument with the output set to less than
-40 dBm and the output terminated in a 50 Q
sealed load.

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

BNC socket; Reverse power protection up to 50
W, automatically resets on removal of power
input. Tripping is indicated by visual warning
(REMOVE RF INPUT) and an audible alarm.

Switches RF output on and off.

1.5 to 400 MHz.
Usable from 400 kHz to 500 MHz.

0 to 99%.

20 Hz to 20 kHz.
1%.

2 digits.

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

+7% of setting +1 digit at 1 kFz up to 85%
AM.

+410% of setting £1 digit from 50 Hz to 5 kHz
only and 0 to 70% AM only.

+15% of setting £1 digit from 50 Hz to 15 kHz
and 0 to 85% AM.



GENERAL INFORMATION

AM external input

Input impedance:
CW range:
Modulation depth range:

Frequency range:

Sensitivity:

AM distortion:

Frequency modulation

CW range:
Deviation range:

Modulation frequency rénge:

Resolution:

Indication:

Setting:

Accuracy:

FM external input

Input impedance:
CW range:

Deviation range:

Modulation frequency range:

Sensitivity:

EM distortion:

+ . Phase modulation

CW range:

Deviation range:

Modulation frequency range:

Resolution:

1 M£} in paraliel with 40 pF approximately.
1.5 to 400 MHz.
0 to 99%.

20 Hz to 20 kHz.

50 Hz to § kHz, up to 70% AM;
1.5V p-p for 30% AM +10% +1% AM.
50 Hz to 15 kHz, up to 85% AM;

1.5 V p-p for 30% AM +15% +1% AM.

<2% distortion at 1 kHz with 30% AM in a 0.3
to 3.4 kHz bandwidth.

0.4 to 1000 MHz.
0 to 25 kHz.
20 Hz to 20 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.

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

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

0 to 30 kHz deviation.

1 Hz to 50 kHz.

1V p-p for § kHz deviation £10%.

<1% distortion at 1 kHz with § kHz deviation in
a 0.3 to 3.4 kIfz bandwidth.

0.4 to 1000 MHz.
0 to 10 rad.
0.3 to 3.4 kHz.

0.025 rad steps <6.3 rad,
0.1 rad steps >6.3 rad.

46882-113R
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Indication:

Setting:

Accuracy:

oM external input

Input impedance:

CW range:

Deviation range:

Frequency range:

Sensitivity:

OM distortion:

AF GENERATORS

Two tone:

Qutput impedance:
Freguency
Range:

Resolution:

Indication:

Setting:
Accuracy:

Shape:
Output level (EMF)
Range:

Accuracy:

Setting:

46882-113R
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3 digits.

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

+8% at 1 kHz, +11% from 0.3 to 3.4 ktlz.

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

0 to 10 rad.

0.3 to 3.4 kHz.

1.0 V p-p for 5 rad at £12% at 1 kHz.

“<2% at 1 kHz with 5 rads, measured in a 0.3 to

3.4 kHz bandwidth.

Two tones are available, separately controllable
for frequency, shape and level.

<5 Q.

50 Hz to 15 kHz. Usable 10 Hz to 20 kHz.

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

5 digits.

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

+0.01 Hz from 10 to 100 Hz.

. 40.1 Hz from 100 Hz to 20 kHz.

Sine, square, triangle and saw-tooth.

0.1 mV to 4.095 V RMS (sine and square),
0.1 mV to 4.095 V peak (triangle and saw-
tooth).

+5% +1 step, 50 Hz to 15 kHz.

0.1 mV steps (0.1 to 409.0 mV),
1 mV steps (409.0 mV to 4.095 V).



GENERAL INFORMATION

Signal purity (sine only)

Distortion:
Residual noise:

DC offset:

RF FREQUENCY METER
Frequency

Range:

Resolution:

Accuracy:
Input

Impedance:

VSWR:

Sengitivity:

Update rate:

RF POWER METER
Input

Impedance:
VSWR:

Ranges:

<0.3% at 1 kHz. <0.6% from 50 Hz to 15 kHz
(excluding residual noise).

<0.1 mV RMS in CCITT psophometric band-
width.

<10 mV DC.

1.5 to 1000 MHz (usable to 1060 MEz).

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

As internal standard 41 digit.

50 £ nominal.

N socket; <1.2:1 to 500 MHz,
<1.3:1 to 1600 MHz.
Typically <1.2:1 to 1 GHz.
BNC socket; <2.2:1 to 1000 MHz.

N socket; 5§ mW, transmitter test mode selected.
In one-port duplex mode, sensitivity reduces to
20 mW.

BNC socket; 50 mV usable.

100 ms for frequencies up to 200 MHz with

10 Hz resolution selected,

400 ms for frequencies up to 1000 MHz, 10 Hz
resolution only.

As RF frequency meter.
As RF frequency meter.

N socket; Transmitter test mode
50 mW to 150 W.
Usable down to 5 mW.
One-port duplex mode
100 mW to 150 W.
Usable down to 20 mW.
Two-port duplex mode
50 mW to 100 W.
Usable down to 5 mW.
BNC socket; 0.05 to 250 mW.

46882-113R
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Continuous rating:

Maximum input:

Frequency range:
Resolution:
Indication:

Setting:

Accuracy:

MODULATION METER
Input

Manual tune:

Auto tune:

46882-113R
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75 W at 0 to 50°C.

N socket; Transmitter test mode, 150 W.
One-port duplex mode, 150 W.
Two-port duplex mode, 100 W.
For limited period, typically
2 minutes at 25°C. End of usable
working period is indicated by a
visual warning (REMOVE RF
INPUT) and an audible alarm.

BNC socket; Overload protection up to 50 W.
Tripping is indicated by a visual
warning (REMOVE RF INPUT)
and an audible alarm,

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

Automatic ranging on scales 0 to 30, 0 to 150,
0 to 300 mW; 0 to 1, 0 to 3, 0 to 10, 0 to 30,
0 to 100, 0 to 300 W..

N socket;  +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 at 5 to 50 mW
over the ranges 825 to 905 MHz

. from +15 to +25°C.

(There may be a difference between a trans-

mitter test mode reading and a duplex test mode

reading. The difference is normal and within
the above limits.)

BNC socket; +25% nominal.

Provides frequency offset indication from
carrier, 3 digits and decimal point.

Indicates most significant positive "or negative
error.

Provides measurement and simultaneous dis-
play of RF frequency, RF power, modulation
frequency and level.



GENERAL INFORMATION

Sensitivity:

Acquisition time:

AF filters available:

External filter route:

Amplitude modulation
CW range:

Modulation depth range:

Modulation frequency range:

Resolution:
Indication:

Accuracy:

Demoduiation distortion:

Residual AM:

Frequency modulation
CW range:

Deviation range:

Modulation frequency range:

Resolution:

N socket; Transmitter test mode
5 mW (0.5 V).
One-port duplex mode
20 mW (1 V),
BNC socket; 0.05 mW (50 mV).

<3 s with 10 Hz resolution selected.

Band-pass ~ 0.3 to 3.4 kHz.
Low-pass - 0.3 or 15 kHz.

Demodulated signal from the rear panel socket
to the external filter and returned to the AF
input socket. -

1.5 to 400 MHz.

0 to 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, 0 to 30,
0 to 100% depth.

50 Hz to 10 kFz. Usable 10 Hz to 15 kHz.

1% AM.
2 digits and analogue display.

+5% of reading £1 digit at 1 kHz.
+8.5% of reading 41 digit from 50 Hz to
10 kHz.

At 30% AM and 1 kFHz modulation frequency,
0.3 to 3.4 kHz bandwidth;

<2% at 21 MHz carrier and above,

<5% up to 21 MHz carrier.

<1% for inputs in a 0.3 to 3.4 kHz bandwidth
above 10 mW (N socket) or 0.1 mW (BNC
socket).

1.5 to 1000 MHz.

0 to 25 kHz.
Automatic ranging (bar chart), 0 to 1, 0 to 3,
0 to 10, 0 to 30 klHz.

50 Hz to 10 kHz. Usable 10 Hz to 15 kHz,

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

Accuracy:

Demodulation distortion:

Residual FM:

Phase modulation
CW range:

Deviation range: -

Moedulation frequency range:

Resolution:
Indication:

Accuracy:

DISTORTION AND NOISE METER

Distortion

Frequency:
Range:
Resolution:
Indication:
Accuracy:
Sensitivity:
S/N

Range:
Resolution:
Indication:
Accuracy:
Sensitivity:

46882-113R
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3 digits and analogue display.

+5% 1 digit at 1 kHz.
+7.5% 1 digit over range 50 Hz to 10 kHz.

<1.5% distortion at 5 kHz deviation and 1 kHz
modulation frequency in a 0.3 to 3.4 kHz
bandwidth.

<15 Hz (typically 12 Hz) RMS up to 500 MHz,
<30 Hz (typically 24 Hz) RMS up to 1000 MHz
for inputs in a 0.3 to 3.4 kHz bandwidth above
20 mW (N socket) or 0.2 mW (BNC socket).

1.5 to 1000 MHz.

0 to 10 rad.
Automatic ranging (bar chart), 0 to 1, 0 to 3,
0 to 10 rad.

0.3 to 3.4 kHz. Phase demodulation obtained
using 750 ps de-emphasis.

1% or 0.01 rad.
3 digits and analogue display.

+5% 41 digit at 1 kHz,
+7.5% 1 digit from 0.3 to 3.4 kHz with
respect to 750 ps de-emphasis.

1 kHz.

0 to 10%, 0 to 30% distortion.
0.1% distortion.

3 digits and analogue display.
+5% of reading +0.5% distortion.

50 mV (100 mV for 1% distortion).

0 to 30 dB, 0 to 100 dB.

0.1 dB.

3 digits and analogue display.
+1 dB.

50 mV (100 mV for 40 dB S/N).



GENERAL INFORMATION

SINAD
Frequency: 1 kHz.
Range: 0 to 18 dB, 0 to 50 dB.
Resolution: 0.1 dB.
Indication: 3 digits and analogue display.
Accuracy: +1 dB.

Sensitivity: 50 mV (100 mV for 40 dB SINAD).

AF FREQUENCY METER

General
Range: 20 Hz to 20 kHz.
Resolution: 0.1 Hz or 1 Hz.
Indication: 3, 4or5 digits.
Accuracy: As internal standard 1 digit, 0.1 Hz or
0.02% (whichever is greater).
Sensitivity: 50 mV.

AF VOLTMETER

General

Input impedance: 1 M in parailel with 40 pF approximately.

Frequency range: 50 Hz to 20 kHz (or DC). Usable 20 Hz to
50 kHz.

Level range: 0to 100, 0 to 300 mV; 0to 1, 0 to 3, 0 to 10,
0 to 30, 0 to 100 V.

Resolution: : 1 mV or 1% (dependent on range).

Indication: 3 digits and analogue display.

Accuracy: +3% of reading £3 mV £1 digit.

Frequency response: Switchable; band-pass 0.3 to 3.4 kHz, low-pass

300 Hz or 50 kHz.
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Indication:

Accuracy:

Demodulation distortion:

Residual FM:

Phase modulation
CW range:

Deviation range:

Modulation frequency range:

Resolution:
Indication:

Accuracy:

DISTORTION AND NOISE METER

Distortlon

Frequency:

Range:

Resolution:

Indication:

Accuracy:

Sensitivity:
S/N

Range:
Resolution:
Indication:
Accuracy:
Sensitivity:

486882-113R
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3 digits and analogue display.

+5% +1 digit at 1 kHz.
+7.5% +1 digit over range 50 Hz to 10 kHz.

<1.5% distortion at 5 kIz deviation and 1 kHz
modulation frequency in a 0.3 to 3.4 kHz
bandwidth.

<15 Hz (typically 12 Hz) RMS up to 500 MHz,
<30 Hz (typically 24 Hz) RMS up to 1000 MHz
for inputs in a 0.3 to 3.4 kHz bandwidth above

20 mW (N socket) or 0.2 mW (BNC socket).

1.5 to 1000 MHz.

0 to 10 rad.
Automatic ranging (bar chart), 0 to 1, 0 to 3,
0 to 10 rad. - :

0.3 to 3.4 kHz. Phase demodulation obtained
using 750 ps de-emphasis.

1% or 0.01 rad.
3 digits and analogue display.

+5% +1 digit at 1 kHz,
+7.5% 41 digit from 0.3 to 3.4 kHz with
respect to 750 ps de-emphasis.

1 kHz.

0 to 10%, 0 to 30% distortion.
0.1% distortion.

3 digits and analogue display.

+5% of reading -£0.5% distortion.
50 mV (100 mV for 1% distortion).

0 to 30 dB, 0 to 100 dB.

0.1 dB.

3 digits and analogue display.
+1 dB.

50 mV (100 mV for 40 dB S/N).



GENERAL INFORMATICN

SINAD

AF FREQUENCY METER

Frequency:
Range:
Resolution:
Indication:
Accuracy:

Sensitivity:

General

Range:
Resotution:
Indication:

Accuracy:

Sensitivity:

AF VOLTMETER

General

Input impedance:

Frequency range:

Level range:

Resolution:
Indication:

Accuracy:

Frequency response:

1 kHz.

0 to 18 dB, 0 to 50 dB.

0.1 dB.

3 digits and analogue display.

+1 dB.

50 mV (100 mV for 40 dB SINAD).

20 Hz to 20 kHz.
0.1 Hz or 1 Hz.
3, 4 or 5 digits.

As internal standard 41 digit, 0.1 Hz or
0.02% (whichever is greater).

50 mV.

1 MQ in parallel with 40 pF approximately.

50 Hz to 20 kHz (or DC). Usable 20 Hz to
50 kHz.

0to 100, 0 to 300 mV; 0 to 1, 0 to 3, 0 to 10,
0 to 30, 0 to 100 V.

1 mV or 1% (dependent on range).
3 digits and analogue display.
#3% of reading +£3 mV 41 digit.

Switchable; band-pass 0.3 to 3.4 kHz, low-pass
300 Hz or 50 kHz.
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INTERNAL FREQUENCY STANDARD

Oven-controlled crystal oscillator
Nominal frequency:

Temperature coefficient:

Ageing rate:

Warm-up time:

Short-term stability:

Retrace error:

10 MHz.

<5 parts in 108 from 5 to 55°C,
<45 parts in 108 from 55 to 70°C.

<45 parts in 108 per month,
+2 parts in 107 per year after 1 month’s con~
tinuous use.

Output frequency is within 2 parts in 107 of the
final frequency within 10 minutes of being
switched on.

<=1 part in 1010 RMS frequency error over a
1 s period.

<2 parts in 107 over 24 hours, at constant tem-
perature and after 30 minutes warm-up.

DIGITAL STORAGE OSCILLOSCOPE

General

Frequency range:
Voltage range:
Accuracy:

FM ranges:

AM ranges:
®M ranges:

Sweep rates:

Trigger:

46882-113R
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Single or repetitive sweep. Available in trans-
mitter test, receiver test and audio test modes
and in transmitter monitor mode (Option 1
only).

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 1-2-5 sequence.
+5%.

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

20, 10, 5%/div at £10% accuracy.
415, 7.5, 3, 1.5 rad at +10% accuracy.

100 ps/div to 5 s/div in 1-2-5 sequence.
Accuracy locked to internal standard.

Repetitive or single shot storage.



GENERAL INFORMATION

SELCALL (SEQUENTIAL TONES) ENCODER AND DECODER

General

Tone encoding facilities:

Tone decoding facilities:

User~defined tones:

Capability in audio test mode:

Revertive tones:

ADDITIONAL FEATURES

Demoduiation cutput socket

Level:

Impedance:
Bandwidth:

+ Accessory socket:

DTMF encoder and decoder:

Encodes up to 33 and decodes up to 33 tones in
a CCIR, ZVEl, DZVEI, EEA, EIA or user-
defined tone sequence.

Sends continuous, burst, single step, extend any
tone, null, repeat or frequency shift up to £9%
in 1% steps.

Displays tone number, frequency and percen-
tage error. Screen indicates null tones (using
CRT) and annotates out-of-limit frequencies.

Allows definition for encoding or decoding of up
to 15 tones. Frequency ranges are 20 Hz to
20 kHz (encode) and 300 Hz to 3.4 kHz
(decode) with duration ranges of 10 to 999 ms
(encode) and 20 ms to 1.2 s (decode). Up to a
maximum of 33 tones can be sent at -any one-
time. The frequencies are retained in a
non-volatile memory.

The tones encode and decode facility is
available using AF generator output and the AF
input BNC sockets.

Available in receiver test mode. Set of tones is
sent and the instrument awaits a response from
the unit under test.

Approximately 400 mV p-p for +1 kHz
deviation. :

10 k& nominal.

0.3 to 3.4 kHz band-pass, 300 Hz low-pass or
15 kHz low-pass selected by front panel filter
switch.

Pin 2, +12 V, 100 mA maximum.

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

Pin 1, pulse output available under GPIB
control, approximately 600 ns.

Pins 3, 4, 5, 6, accessory control.

Provides DTMF encoding and decoding under a
tones menu. Tone duration and inter-tone gaps
can be set at 10 to 999 ms in 1 ms steps.

46882-113R
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Pager testing:

DCS encoding:

DCS decoding:

External modulation measurement:

Special key functions
RX=TX FREQ:

HOLD DISPLAY:

INCREMENT:

STORE and RECALL:

48882-113R
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Encoding of POCSAG code CCIR No.1 Rec.
584.
Bit rate 400 to 1500 bit/s.
Deviation setting 0 to 25 kHz.
Allows entry of the following:-
Radio identity code (RIC),
4 addresses,
2 preset numeric messages,
4 alphanumeric messages,
Insertion of bit errors.
RE frequency is 153.125 MHz for Europe,
152.24 MHz for USA.
A data invert facility is provided.

Digitally coded squelch.

Allows entry of the following:-
Bit rate 100 to 200 bit/s,
Deviation setting 0 to 25 kIiz,
Polarity normal or inverted,
3-digit code.

Measures bit rate and deviation. All poséible
codes and polarity are displayed.

Accessed by means of a receiver modulation
setup menu. The instrument can be configured
to measure the modulation generated by a signal
connected to the external modulation input
sacket. By adjusting the applied signal level, the
required modulation level can be set.

Presets the RF signal generator frequency for
receiver test mode to that shown in the trans-
mission test mode.

Freezes instrument settings and readings,

facilitating high RF power measurements and

hard copy printout of transmitter, receiver,
duplex or audio test displays.

Available in transmitter, receiver, duplex and
audio test modes for defining frequency and
tevel increments and decrements of the AF and
RF signal generators. The step size can be any
setting within the range and resolution of the
test set.

26 non-volatile stores, 01 to 26, are provided.
Each is capable of retaining all front panel
settings for up to 10 years. An additional store,
00, is provided to retain the last test set-up in
the event of a power failure. Store 26 is used by
a Cellular Adaptor for set-up information.
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GENE

RAL INFORMATION

ON OFF (with SET MOD,
AF GEN LEVEL or
RF GEN LEVEL):

Hold range on bar chart:

HELP key:

Miscellaneous

Transmitter audio response:

Audible output:

Two tone modulation:

Transmitter distortion:

Transmitter S/N and SINAD:

Hemote control:

GPIB:

Turn relevant functions on and off.

Each displayed bar chart can be held (i.e. no
autoranging) by the use of the oscifloscope keys.

Provides access to self test, stores lock, RF
frequency meter resolution, default settings for
SINAD or S/N, external attenuator offset,
variable default deviation, 2955 emulation,
default AF filter, RX/TX modulation type lock,
European or USA tones standard selection and
user instruction guide for transmitter, receiver,
duplex and audio test modes.

For listening to demodulated output and
received audio.

In transmitter test mode, two tones are available
under a tones menu. In receiver test mode,
external modulation inputs add to the internal
modulation.

In duplex test mode, transmitter distortion
measurement is possible.

In transmitter test mode, S/N and SINAD
measurement is possible.

Relative modulation level measurements in
transmitter test mode are possible. (Units are
dBr.)

All functions except the supply switch and
analogue controis are remotely programmable
through the GPIB interface unit.

Complies with the following subsets as defined
in IEEE 488-1978:- SH1, AH1, TS5, L4, SR1,
RL1, PPO, DC1, DT1, E1.
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OFF-AIR RECEIVER (OPTION 1 ONLY)

General
Frequency range:

Sensitivity:

Linearity response:

Level response:
Indicated signal strength range:

Image response:

Damage level in Tx monitor
mode:

Squelch:

GENERAL
AC power requirements

Rated supply voltage:

Supply frequency range:

Maximum consumption:

100 kHz to 1000 MHz. Usable to 1060 MHz.

2 uV for 10 dB SINAD in 12 kHz bandwidth,
from 1 to 1000 MHz for 3.5 kHz deviation in
psophometric bandwidth (typically 1 pV).

Typically +3 dB level accuracy at 100 MHz with
refercnce to -60 dBm over the range -87 to
24 dBm (10 pV to 14 mV) at the BNC socket
or —67 to -4 dBm (100 pV to 140 mV) at the N
socket. :

Typically &3 dB over frequency range 10 to
1000 MHz.

1 pV to 30 mV into BNC socket.
10 pV to 300 mV into N socket.

0 dB at £42.8 MHz of RF input.

>1 W into BNC socket.
>75 W into N socket.

A squelch control is provided so that the
squelch threshold level can be adjusted.

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

45 to 440 Hz.
100 VA.

DC power requirements (Option 6 only)

Supply voitage:
Supply consumption:

Radio frequency interference:
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11 to 32 V DC.
<60 W.

Conforms with the requirements of EEC
Directive 76/889 as to limits of RF interference.

Conforms with VDE (Verband Deutscher
Electrotechniker) requirements Vig 1046/1984

Class B.
(See self-certificate on p. viii.)
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Safety: Complies with IEC 348.
Environmental
Rated range of use: 0 to 50°C.

Limit range of operation : 0 to 55°C.

Conditions of storage and transport

Temperature: -40 to +70°C.
Humidity: Up to 90% humidity.
Altitude: Up to 2500 m (pressurized freight at 27 kPa

differential {i.e. 3.9 Ibf/in2).

Dimensions and weight

A Basic unit

_ Height: 175 mm (6.9 in).

; Width: 345 mm (13.6 in).

R Depth: 460 mm (18.1 in).

:‘i- Including handle, feet and cover

3 Height: 197 mm (7.8 in).

3 Width: 389 mm (15.3 in).

Depth: 584 mm (23.0 in).
Weight: 15.5 kg (34 Ib).

|

!

1 46882-113R
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Accessories
SUPPLIED Part no.
Operating Manual 46882-113R
Introductory Guide 46882-115K
Operating Summary Card : 46882-116A
AC Supply Lead 43129-003W
DC Supply Lead (Option 6 only) 43130-115U0
: : Telescopic Antenna, BNC (Option 1 only) 54421-001N
E OPTIONAL
Service Manual 46882-114B
GPIB Interface Unit 54433-002Y
Serial Interface Unit 54433-004L.
Multi-system Cellular and Trunked Adapter to convert 2955B,
with GPIB Interface Unit fitted, to 2960B
(one, two, three or four Option Kits required
consisting of ROM IC, Front Panel Label,
" Operating and Programming Manual Supplements) 54415-015G,
i NMT Cellular Option Kit for 2960 46884-101J
] AMPS Cellular Option Kit for 2960 46884-102F
TACS Cellular Option Kit for 2960 46884-103G
o Band II Trunked Option Kit for 2960 46884-105S
AMPS Cellular Adapter to convert 2955B, with GPIB Interface
Unit fitted, to 2957B 54415-018W
Custom Test Software Package (PATSIE) for 2960 44991-064D
Front Stowage Cover 41690-411S
Rack Mounting Kit ' _ 54127-309Z
Lead Assembly, BNC connectors, 1.5 m 43126-0128
s Lead Assembly, N connectors, 1.0 m 54311-095C
ﬁ;; Lead Assembly, DIN 7-way connectors, 1.0 m 43130-590R
‘ Lead Assembly, DIN 7-way connectors, 3.0 m 43130-591B
Lead Assembly, BNC connectors, 1.0 (double screened _
for enhanced RFI performance) 43137-052Y
GPIB Adapter, [EEE male to IEC female 46883-408K
GPIB Lead Assembly, IEEE connectors, 1.0 m 43129-189U
GPIB ILead Assembly, IEEE connectors, 1.0 m (double screened
for enhanced RFI performance 46883-962H
Dual DIN Connector Assembly 44990-814K
Telescopic Antenna, BNC (except Option 1) 54421-001N
Viewing Hood Assembly 54150-022P
Extender Card 46883-725U
Transit Case 46662-192W
Soft Carrying Case 46662-432V
Psophometric Filter Unit (CCITT weighted) 54499-042L
Psophometric Filter Unit (C-message weighted) 54499-043J
600 Q Interface Unit

e it R "%

(Balanced to Unbalanced Converter and 20 dB Attenuator) 54411-052M
24 Column Printer 54211-001D
Printer Ribbon and Paper Kit 46883-877P
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Battery Pack (with charger)

IF Probe 455 kHz

It" Probe 470 kHz

IF Probe 10.7 MHz

20 dB AF Attenuator

RF Directional Power Head, 1 to 50 MHz
RF Directional Power Head, 25 to 1000 MHz
Wide Band Amplifier Unit

150 Hz Bandstop Filter Unit

Impedance Matching Unit

Microphone Interface Unit

Microphone

54462-023W
54451-165L
54451-163Y
54451-164N
54431-023A
54421-002L
54421-003J
54432-012H
54491-325H
54411-053C
54432-013E
54412-020Y

46882-113R
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Chapter 2
INSTALLATION

o
€
o

i

UNPACKING AND REPACKING
GPIB AND SERIAL INTERFACE UNITS
MOUNTING ARRANGEMENTS ...
RACK MOUNTING
BATTERY PACK e e
SAFETY TESTING ... ..
POWER REQUIREMENTS ...

AC power supply

DC power supply

AC and DC operation
ACCEPTANCE TESTING ...
CONNECTIONS .

GPIB cable

GPIB connectors

Serial interface connectors ...
ACCESSORY IN/OUT socket
RF IN/OUT socket .

UNPACKING AND REPACKING

Retain the container, packing material and the packing instruction note (if included)
in case it is necessary to reship the instrument. .
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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 more detailed information which is given in
the packing instruction note or as follows:~

(1) Place the mains lead in a suitable plastic bag and tape it to the instrument’s
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 cuter 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 it with adhesive tape.

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

Note...
If the original container or materials are not available, use a strong double~wall
carton packed with a 7 to 10 em layer of shock absorbing material around all sides
of the instrument to hold it firmly. Protect the front panel controls with a plywood
or cardboard load spreader. '

48882-113R
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INSTALLATION

GPIB AND SERIAL INTERFACE UNITS

The GFIB Interface Unit is fitted except under Option 2. It is available as an
optional accessory (part no. 54433-002Y).

The Serial Interface Unit is fitted under Option 3. It is available as an optional
accessory (part no. 54433-004L).

Install either of the Units in the 2955B as follows:—

(M)
@)
(3)

(4)

()

6

(7)
(8)

©)

(10)

Remove the 2955B’s AC Supply Lead.
On the 2955B, remove the top cover by unscrewing the four retaining screws.

If another Interface Unit is already fitted, remove it by unscrewing the two
mounting screws and unplugging the ribbon cable from the motherboard.

If another Interface Unit is not already fitted, remove the small cover from the
top right-hand corner of the rear panel by unscrewing its mounting screws.

Withdraw the new Interface Unit from its packaging, offer it up to the hole in
the top right-hand corner of the rear panel and insert the two mounting \
SCrews.

On the 2955B’s motherboard, observing the CAUTION instructions below,
connect the Interface Unit's ribbon cable to the connector which is marked
PLC and GPIB INTERFACE.

CAUTION -~ CONNECTOR POSITION

Ensure that PL.C is used. Do not use the connector which is marked PLZ and
RECEIVER INTERFACE. Otherwise, damage can occur.

CAUTION ~ CONNECTOR ORIENTATION

Ensure that the red strip at the edge of the ribbon cable is on the side away
from the Interface Unit with the cable coming out away from the CRT.
Otherwise, damage can occur.

Replace the top cover and the four retaining screws.

Insert the AC Suppiy Lead and switch on the instrument. ADR normally
appear (except in the talk only mode) in reverse video in the bottom right-
hand corner of the screen.

Use a suitable lead between the Interface Unit and your computer’s output
connector. For the GPIB Interface Unit, see under ‘GPIB lead connection’.
For the Serial Interface Unit, two types of lead are available as optional
accessories for the majority of computers which use 25-way or 9-way D
connectors.

For the Serial Intrerface Unit, run the CHECK program on your computer
(MS-DOS version 3 or higher) using one of the Verification Discs which are
supplied as accessories. Follow the instructions which are glven on the screen.
If there is no response, check the installation.

46882-113R
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MOUNTING ARRANGEMENTS

Excessive temperature may affect the instrument’s performance. Therefore,
completely remove the plastic cover, if one is supplied over the case, and avoid standing
the instrument on or close to other equipment that is hot.

RACK MOUNTING

The instrument can be mounted in a 19 inch rack by using the Rack Mounting Kit
(part no. 54127-309Z) which is available as an optional accessory. Fit the Rack

Mounting Kit as follows:-

(1) When it is necessary to reduce the height of the instrument, the feet can be
removed. This can be carried out without removing the bottom cover. Ease
the centre bungs from the feet to expose the retaining screws which are held in
captive nuts.

(2) Remove any Front Cover which can no longer be used.
(3) From each side of the handle, ease off the grey plastic button.

(4) From each side of the handle, remove the central screw and withdraw, the
handle.

(5) On each side, offer up the appropriate rack bracket and secure it with the M5
screw.
Note...

Ensure that there is adequate ventilation for the blown air cooling system.

BATTERY PACK

The external Battery Pack (part no. 54462-023W), 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 Battery Pack in place by passing the carrying strap around the body
of the instrument then pulling the strap through the friction buckle until tight.
Hold the remaining strap length in place using the Velcro fastener.

(3) To release, press the friction bar to unclamp the strap then ease the lugs 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

46882-113R
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INSTALLATION

SAFETY TESTING

Where safety tests on the AC supply input circuit are required, the following
procedures can be apptied. These comply with BS 4743 and IEC Publication 348. To
ensure that AC supply input circuit components and wiring (including earthing) are safe
under ambient conditions, proceed, in the order given, as follows:~

(1) Earth lead continuity test from any part of the metal frame to the bared end of
the flexible iead for the earth pin of the user’s AC supply plug. Preferably a
heavy current (about 25 A) should be applied for not more than 5 seconds.

Test limit: not greater than 0.5 .
(2) 500 V DC insulation test from the AC supply circuit to earth.

Test limit: not less than 2 MQ.

POWER REQUIREMENTS
The instrument can 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 t0 240 V, 50 to
400 Hz, 100 VA.

The required supply fuses (time-lag) are as follows:—

AC power supply Fuse rating
105 to 120 V 16 A
210 to 240 vV 0.8 A

Before switching on, ensure that the rear panel voltage range switch is in its correct
position as revealed by the cut-out 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 Lead is fitted at one end with a female plug 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
Neutral ~ 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 resulting in
intermittent connection.

46682-113R
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INSTALLATION

DC power supply (Option 6 only)

For DC operation, a 16 V 7 Ah rechargeable nickel cadmium Battery Pack is
available 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
instrument 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 can be used. Connect the battery leads to the rear panel DC
SUPPLY socket ensuring that polarities are correct.

AC and DC operation

When both the DC supply and the AC supply are connected, the instrument auto-
matically selects AC power. If the AC power is then removed, the instrument switches to
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 the inbuilt protection (e.g. current
feedback limiting) switches off the supply. This can normally be prevented by setting the
DC supply to around 20 V. No problems should be experienced with units able to supply
32 V at approximately 4 A.

To protect the +12 V power supply to board AC1, an in-line fuse has been fitted
between boards AC1 and AB1/1. 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.

ACCEPTANCE TESTING

For inspection testing purposes, carry out the following procedure:—

(1) Push up the SUPPLY ON switch which is at the bottom left-hand corner of the
front panel.

(2) Check that a display appears on the screen with the words RECEIVER TEST in
the heading. '

(3) Initiate the instrument’s self testing procedure by first pressing the brown
HELP key. A menu appears on the screen with the word HELP in the heading.

(4) Press the blue SCOPE/BAR key which is alongside the SELF TEST option on
the display. A display appears on the screen with the words SELF TEST in the
heading.

(5) Again press the blue SCOPE/BAR key which is now alongside the ALL TESTS
option on the display. During each individual test, ACTIVE is displayed. At
the end of each of the thirteen individual tests, PASSED should be displayed
against each test number. In the case of a failure, FAILED and an error code
are displayed against the test number. Further details are given under ‘Self
testing’.

For detailed performance testing, see Chap. 6.

46882-113R
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CONNECTIONS
GPIB cable

Connection to other equipment which has an IEEE 488 24-way connector or an IEC
625 25~way connector can be made with the GPIB Lead Assembly and the GPIB Adapter,
available as optional accessories, as shown in Fig. 2-1.

Where conformity with the radio frequency interference limits specified by VDR
{Verband Deutscher Electrotechniker) is required, a double-screened Lead Assembly
(part no. 46883-962H) is available as an opticnal accessory.

2.
INSTRUMENT > . _IEEE LEAD —< EQUIPMENT
| (o | ? v WITH IEEE
{ IEEE 43129-189U )"""
CONNECTOR ) CONNECTOR
25
INSTRUMENT >, Ectean EQUIPMENT
Eee | oo S WITH IEC
SONECTOR ) EEE 1o 1EC CONNECTOR
ADAPTER
45883-408K

Fig. 2-1  GPIB interconnections

GPIB connectors

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

The cables have special male-female connectors at both ends. This allows several
connectors to 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 cantilevered 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 a
follows:~

(1) No greater than 20 m (65 ft).

(2) No greater than 2 m {6 ft) times the total number of devices (including the
controller) connected to the bus.

46882-113R
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- EARTH 12 | 24 LOGIC EARTH
SHIELD ol e

i

Fig. 2-2  GPIB connector contacts

; Serial interface connectors
The Serial Interface Unit has a standard 25-contact connector. To use CTS and
} RTS flow control with an IBM-compatible computer, pins 2 and 3 are cross connected so
that a modem is not necessary. Contacts are as follows:~
E Connector 1BM
: contact contact Description
2 3 Transmitted Data
3 2 Received Data
4 5and 6 Request to Send
5 4 Clear to Send
7 7 Signal Common

ACCESSORY IN/OUT socket

The pin numbering of the 7-way DIN socket is shown in Fig. 23 as viewed from
the front of the instrument. Reading clockwise from the earth shield locating spigot the
functions in position order are:-

Position Pin Function
- 1 8 Logic
E 2 1 Logic
3 4 Forward power
4 2 +12 V DC at approx 100 mA
5 5 Reverse power
B 3 Logic
7 7 Demodulated output

1
i

G 46882-113R
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Fig. 2-3 ACCESSORY socket contacts (as viewed from the front)

Selection logic on pins 6, 1 and 3 enable the instrument to detect and recognise the
connection of an external accessory, The appropriate pins are at TTL levels and are
active low (L) as shown below:

Accessory Pin 6 Pin 1 Pin 3

Nothing connected High High High
Headset {press to talk) L.ow Low High
External power: Auto zero Low High Low
External power: Peak power Low High High
External power: CW power High High Low
Psophometric fiter: C-message High Low Low
Psophometric filter: CCITY High Low High
Spare Low Low Low

A 3.0 m Lead Assembly (part no. 43130-591B) is available as an optional
accessory.

RF IN/OUT socket

Where conformity with the radio frequency interference limits specified by VDE
(Verband Deutscher Electrotechniker) is required, a double-screened Lead Assembly
{part no. 43137-052Y) is available as an optional accessory.

46882-113R
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Chapter 3
LOCAL OPERATION

Introduction to operation

GENERAL...
INITIAL SE’I’TINGS
SELF TESTING
SELECTING THE MEASUREMENT MODE
FRONT PANEL . . e
REAR PANEL
ACCESSORIES ..
600 §2 Interface Umt
Directional Power Heads
Printer

Transmitter testing

AF GENERATORS .
AF generator controls and connectors
AF generator operation
TONES menu
Audio setup

RF POWER METER .
RF power meter controls and connectors
RF power meter operation ..

MODULATION METER
Modulation meter controls and conneczors

Modulation meter operation
DISTORTION AND NOISE METER ..
Distortion and noise meter controls and connectors
Distortion and noise meter operatlon
APPLICATIONS .
Transmitter frequency adjustment

Receiver testing

RF GENERATOR . .
RF generator controls and cannectors
RF generator operation
TONES menu
Modulation setup

AF VOLTMETER .
AF voltmeter controls and connectors
AF voltmeter operation ...

DISTORTION AND NOISE METER
Distortion and noise meter controls and connectors
Distortion and noise meter operation ...
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LOCAL OPERATION

Duplex testing

CONTROLS AND CONNECTORS
OPERATION .. e
TONES MENU

MODULATION AND AF SETUP

Audio testing

AF GENERATORS ..
AF generator controls and cormectors
AF generator operation
TONES menu
Audio setup

AF VOLTMETER .
AF voltmeter controls and connectors
AF voitmeter operation

DISTORTION METER
Distortion meter controls and connectors
Distortion meter operation ...

Signalling codes testing

CONTROLS AND CONNECTORS ...
SEQUENTIAL TONES OPERATION ...
Transmitter testing .
User-defined standard
Receiver testing
Duplex testing
Audio testing .
REVERTIVE SEQUENTLAL TONES OPERATION

DTMF (DUAL-TONE MUL’H-_FREQUENCY) OPERAﬁON"

Transmitter testing
Receiver testing
Duplex testing
Audio testing ...

DCS (DIGI'I“ALLY-CODED SQUELCH) OPERA’IION
Transmitter testing .- U
Receiver testmg
Duplex testing ..

POCSAG RADIO PAGER TESTING
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Help key operation

HELP KEY

OPERATING SUMMARIES

PARAMETERS
RF LEVEL selection ... ..
STORE FUNCTION selection
RF COUNTER RESOLUTION seIectxon
DEFAULT NOISE READING selection
600  BALANCED AF ACCESSORY selection ...
20 dB ATTENUATOR ACCESSORY selection
DEFAULT AF FILTER selection .
DEFAULT MOD LEVEL setting
RX/TX MOD TYPE LOCK selection ...
TONE STANDARD selection
RF LEVEL OFFSET setting
GPIB MODE selection

SELF TESTING ...
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Transmitter monitoring (Option 1 only)

CONTROLS AND CONNECTORS ... ... .« o w3276

OPERATION ... .. O
Introduction O
Manual tuning e e e e e e 3
Start and step tuning ... ... .. .o e e ae e 3-80
Selected frequencies tuning O |

Store and recall operation

INTRODUCTION e e e e e e e e e 384
STORE PROCEDURE e e e e e e e e 384
RECALL PROCEDURE e e eeeee e 385
Printer operation
INTRODUCTION e e ee e eeeee e e . 3-86
POWER SUPPLIES ... ... i e e e e e 386
GPIB CONNECTIONS e et eee e e e . 386
PRINTING . O Y]
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LOCAL OPERATION

Introduction to operation
GENERAL

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’ , ‘Audio testing’ and ‘Signalling codes testing’.
Additional operating information is provided upon pressing the HELP key, details being
given under ‘Help key operation’ . To familiarize yourseif with the instrument, try
following the procedures given for ‘AF generator operation’ in and for ‘RF generator
operation’.

INITIAL SETTINGS

When switched on, the instrument autornatically enters and displays the following
set conditions:—

Condition ' Setting

Mode RECEIVER TEST

RF generator frequency 300 MMz

RF generator level ~10C dBm

Moduiation frequancy 1 kHz

Modulation levet FM 1.5 kHz or user-defined
Filter 0.3 to 3.4 kHz or user—defined
Ceonnector N socket

SELF TESTING

At any time, following a period after switch-on to allow the frequency standard to
stabilize (typically 5 minutes), the instrument can be self-tested. This facility is entered
using the HELP key. Operating details are given under ‘Help key operation’.

SELECTING THE MEASUREMENT MODE

Once the instrument displays its initial settings, you can select the required
measurement, usually in three steps as follows:-

(1) Select the mode (e.g. Transmitter test, receiver test) - One of the keys with -
blue marking.

(2)  Select the function (e.g. AF generator, set modulation) - One of the keys with
green marking.

(3) Enter data (e.g frequency, level) ~ Keys with brown or grey marking.

Changing from one measurement to another is by simple key operation. For details

“of the use and operation of the controls for each measurement, see under the relevant

heading (e.g. to measure transmitter power, see under ‘RF power meter’.

When the operation of a control appears to cause an unusual response or a lack of
it, the reason can be found by checking through the manual for other references to that
control. For example, 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.

46882-113R
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FRONT PANEL
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Fig. 3-1 Front panel
Display. This shows one of the following:~

(2) Instrument settings 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
screen.

(b) One of the menus for using the seven blue keys , , and and the
grey key as soft keys to select a programmed function.

TRANSHITTER FEST
THR FREQ: 19H=z

POUER:T 3.80aW
KOD FREQ: 8.8Hz
LEVEL: O.@1kHx
AF FILYER:B.3-3. 4kHz
GEN FREG: 1.0028kHz INCy
LEVELs 18@.08aV INCa

39 $BBuu/DIV

Fig. 3-2 Oscilloscope dispiay

Under difficult viewing conditions, the Viewing Hood Assembly (part no.
54150-022P), available as an optional accessory, can be used. This folding
assembly clips under the screen bezel.

46882-113R
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3-8

SCOPE/BAR key. When SCOPE is selected, the bottom half of the screen shows a
single trace on a graticule of 6 x 10 squares. The trace 18 of the demodulated audio
in transmitter testing and of the applied audio in receiver testing. When BAR is
selected, the bottom half of the screen shows vertical bar charts, each with an A for
autoranging or an H for hold as described under . Also, this is used as a soft
key to select a programmed function from menus which are shown alongside on the
screen.

MODE keys. These are used to select TRANSMITTER TEST, RECEIVER TEST,
DUPLEX or TONES. Also, these are used as soft keys to select programmed
functions from menus which are shown alongside on the screen.

TX MON ON-OFF key. When Option 1 is fitted, enables and disables
TRANSMITTER MONITOR testing with the off-air receiver. When Option 1 is not
fitted, a message is displayed. Returns to the previous mode when the RETURN
soft key is pressed. It is also used as a soft key to select programmed functions
from menus which are shown alongside on the screen.

STORE key. Stores front panel settings. See under ‘Store and recall operation’.

RECALL key. Recalls front panel settings previously stored using . See under‘\
‘Store and recall operation’.

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

POSITION controls. Used to vary the trace position, both horizontally and
vertically.

SINGLE SWEEP key. Selects only one sweep of the oscilloscope trace to occur after
a trigger and implements the storage oscilloscope facility. Resets the sweep if it is
part way through. Also, this is used as a soft key for bar charts to change between
autoranging (shown by A) and holding the range (shown by H) when a particular

bar chart has been selected (using (12} ).

REP SWEEP key. Selects repetitive sweeping of the oscilloscope trace on auto
trigger.

HORIZ keys. Change the oscilloscope horizontal scale in time per division. Also,
the upper key is used as a soft key to select (by pressing once or more) a particular
bar chart (shown by A or H flashing) to change between autoranging and holding

the range (by using and then this upper key again).

VERT Kkeys. In the TRANSMITTER TEST mode, these change the oscilloscope
vertical scale in modulation units per division. In the RECEIVER TEST mode, they
change the oscilioscope vertical scale in volts per division.

46882-113R
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INTENSITY control. Varies the brightness of the display.

VOLUME control. Controls the output of the built-in loudspeaker which is used for
monitoring and for alarms.

SUPPLY switch. When it is switched to ON, the instrument enters the RECEIVER
TEST mode.

REAR PANEL

;

't" a(-v!un m!n—

® ©@ © . )
Fig. 3-3 Rear panel

IE OUT socket. BNC socket. Supplies a 110 £10 kHz IF output. Do not load with
less than 10 k€.

DE-MOD OUT socket. BNC socket. Supplies a demoduiated'output from the
modulation meter. Do not load with less than 10 kQ. In DUPLEX test mode, the
output is not normally continuous (due to multiplexing of internal circuits).

To make the output continuous in DUPLEX test mode, press the MODE key which
. ismarked TONES. This changes the display but not the settings. Press the
RETURN key to restore the DUPLEX test display.

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, cartridge type, for fusing [6] . For details, see
under ‘Power supply requirements’ in Chap. 2. '

GPIB Interface Unit. For remote operation of the instrument.

[6] AC supply socket. 3-pin AC supply input connector.

Supply voltage selector. To change the range.

DC SUPPLY fuse. Time delay, cartridge type, for fusing {9l . For details, see
under ‘Power supply requirements’ in Chap. 2.

[9] DC SUPPLY socket. 3-way socket for connecting to the optional Battery Pack or to
an external battery. For fitting the Battery Pack and for operating details, see under
‘Fitting the battery option’ in Chap. 2.

45882-113R
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ACCESSORIES
600 Q Interface Unit

This is available as an optional accessory. It consists of a Balanced to Unbalanced
Converter and a 20 dB Attenuator. See under ‘Accesssories’ in Chap. 1.

The high impedance of the AF INPUT and the low impedance of the AF GEN
OUTPUT is converted into 600 2 balanced impedances.

A low impedance output from the AF GEN QUTPUT is attenuated by 20 dB.

See the Operating Instructions for the accessory and under ‘AF generator operation’
and ‘AF voltmeter operation’.

Directional Power Heads
‘These are available as optional accessories. See under ‘Accessories’ in Chap. 1.

They enable measurement of forward power, reverse power and VSWR in coaxial
RF transmission lines and antenna systems. The HF model is for 1 to 50 MHz and the
UHF model is for 25 to 1000 MHz. \

See The Operating Manual for the accessory and under ‘RF power meter operation’.
Printer

This is available as an optional accessory. See under ‘Accessories’ in Chap. 1.

See the Instruction Manual for the accessory and under ‘Printer’.

46882-113R
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Transmitter testing
AF GENERATORS
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Fig. 3-4  AF generator controls and connectors.

AF generator controls and connectors

TX TEST key. Used to select the TRANSMITTER TEST mode. Connects the AF
generator to the AF GEN QUTPUT socket -

.

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

]

AF GEN key. Enables the two internal AF generators.

A INCR key. Follows a FREQ or LEVEL [6] entry so that the entered data is
recognized as an increment or decrement.

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

[s6] LEVEL key. Precedes a keypad entry so that the entered data is recognized as a
level.

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

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

46882~113R
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LOCAL OPERATION

FREQ/LEVEL keys.
terminates the data entry.

For defining units of frequency or level.

One of these

Increase and decrease the frequency and the level by the

Analogue control which varies the smallest increment of the

function data. Step size is independent of and depends upon range. The level

Supplies one or two outputs in the

range 10 Hz to 20 kHz for single~tone or two-tone operation. Impedance <5 Q.

For the audio input.

Impedance 1 MQ.

HELP key. Enables access to the CHANGE PARAMETERS menu for selection of

A INCREMENT keys.
increments which have been set using .
VARIABLE control.
or frequency assignment is shown in reverse video on the screen.
AF GEN OUTPUT socket. BNC connector.
ON OFF key. Enables and disables the AF generators.
AF INPUT socket. BNC socket.
the 600 ) Balanced Converter and 20 dB Attenuator.
TONES key. Used to select the TONES menu.

AF generator operation

AF generator operation consists of initial actions (1) to (4) and then, for one or
both of the two AF generators, AF frequency setting (5) to (7) and level setting (8) to (11)

as follows:—

(1) Select TX TEST[1] . The TRANSMITTER TEST display appears.

T® FREQ:

TRANSMITTER TESY
18Kz

POLER:
MAD FREQ:
LEVELs

SEN FREQ:
LEVEL:

POUER
3877 M

A

8.canm%

Q. gHz

B. B EkHz

RF FILTER:®.3«3,4kHz
INCY
INCs

1. 8938kHz
188.2nV

FH
i kHz

+ -
g.e2 a.81

A

Fig.

3~-5 TRANSMITTER TEST display

48882-113R
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(3)
(4)

5)

(6)

(7
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Press AF GEN . This selects the first AF generator. AF GEN is shown in
reverse video on the screen. To select the second AF generator, press AF
GEN [3] followed by 2 on the keypad . After this, use AF GEN

followed by 1 on the keypad when you require to go back to the first AF
generator. For the second AF generator, 2 is shown on the display. For the
first AF generator, 1 is shown on the display only when both are enabled.
Initially, the first AF generator is enabled and the second is OFF . To enable

and disable each AF generator, press the ON OFF key .
Connect the unit under test to the AF GEN QUTPUT socket .

To use the 600 & Interface Unit (e.g. for testing telephone lines), connect it to
the AF GEN OUTPUT socket [12] and to the AF INPUT socket [i4. The AF
GEN LEVEL setting on the TRANSMITTER TEST display is shown in dBm or
V. To change the unit, press the HELP key , select the CHANGE
PARAMETERS option and use the soft key for the 600 £ BALANCED AF
ACCESSORY. : Select FITTED for dBm. LEVEL settings can then be entered
in dBm or V. When the instrument is switched off and then on again, any V
setting is converted to dBm. Select NOT FITTED for V. LEVEL settings can
then be entered in V only.

Select FREQ . The frequency to be changed is shown in reverse video.

Enter the data on the keypad , ending with the frequency terminator [s].
To enter 1.235 kHz, use the following:-

(FREO {71 ﬂ{ . I[ 2 { 3 ( 5 [kﬂzmv!
If a mistake is made during data entry, press DELETE and then enter the
correct character. When, however, the terminator [__5_] 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.

If required, set, the frequency increment/decrement by selecting A INCR
and entering the data, ending with the frequency terminator. To enter 500 Hz
steps, use the following:- :

[ FREQ [ w%n [ 5 { V) [ 0 { HZ}W
In the example, FREQ can be omitted since it has been previously entered in
(5)-

Having set the step size, the frequency can 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 .

3-11
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(8)

©)

(19

Select LEVEL [8] . The level to be changed 15 displayed in reverse video.

Enter the data on the keypad , ending with the level terminator [s]. To
enter 50 mV, use the following:-

e Ji]

If required, set the level increment/decrement by selecting A INCR and
entering the data, ending with the level terminator. To enter 200 mV steps,
use the following:-

Ll Sl I JU

In the example, LEVEL can be omitted since it has been previously entered in

).

Having set the step size, the level can be adjusted by repeatedly pressing one

[ LEVEL

{ LEVEL

_ of the A INCREMENT keys (9, LEVEL 1 for an increment or LEVEL | for a

(11)

decrement. For fine level control, use the VARIABLE control |1 . .

To use the 20 dB Attenuator, connect it to the AF GEN OQUTPUT socket .

To reduce the displayed AF GEN LEVEL, press the HELP key [18], select the °

CHANGE PARAMETERS option and use the soft key for the 20 dB
ATTENUATOR ACCESSORY. Select FITTED for a reduction of 20 dB or
NOT FITTED for the actual level at the socket. When FITTED has been
selected, A in reverse video is displayed alongside the FREQ setting.

TONES menu

This gives access to the TX AUDIO SETUP menu as described below in addition to
other options which are described under ‘Signalling codes testing’.

In the TRANSMITTER TEST mode, press the TONES key . The TONES menu

appears.

TONES
RUDID SETUP
ARARLOGUE {E SERUENTIAL >
DYHF

PEGITAL

RETURN

Fig. 3~6 TONES menu

45882-113R
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Audio setup

Under the TONES menu, press the AUDIO SETUP key. The TX AUDIO SETUP
menu appears.

T¥ _AYDIO SETUF

GENL FREQ: §.0B00kHz INGs
LEVEL: 180.8nV INC:
GENZ FREQ: 1.08e0kHz INC3

LEVELs 18@.8aV N INC

LEVEL1 -LEVELZ:

SEN1 SHAPEr SINE
GENZ SHAPE: SINE

i

- Fig. 3-7 TX AUDIO SETUP menu

This menu is an alternative display under which the AF generator frequencies and
levels can be set, both being shown together. In addition, the AF generators can be
enabled and disabled, the levels can be locked together and the waveforms can be
selected.

To enable or disable the AF generators, select the generator (as described under

‘AF generator operation’) and then use the ON OFF key to select enabled or OQFF.
When both AF generators are enabled, 2T (two tone) is shown on the display.

To lock the level of GEN2 so that it is the same as the level of GEN1, press the
LOCK key to select LOCKED.

To change a waveform, select the AF generator and then use the SHAPE key to
select SINE, SQUARE, TRIANGLE or SAW-TOOTH.

For using the 600 & Interfact Unit or a 20 dB Attenuator, see under ‘AF generator
operation’. LEVEL settings unit, reduction of the displayed LEVEL and A in reverse
video are as on the TRANSMITTER TEST display.

Pressing RETURN restores the TRANSMITTER TEST display.

46882-113R
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RF POWER METER
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Fig. 3-8 RF power meter controls and connectors

RF power meter controls and connectors

Ll BB

TX TEST key. Used to select the TRANSMITTER TEST mode. Connects the RF
power meter and the RF counter to the RF IN/JOUT N socket .

SELECT key and LEDs. For selecting RF INJOUT N socket . LED lights above
the socket when it is correctly selected.

RF IN/OUT N socket. For the transmitter output. A temperature sensor detects
excessive power being applied. Impedance 50 Q.

ACCESSORY socket. DIN 7-pin connector for the external RF directional power
head option.

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

48882-113R
Sep. 81



oy

e

RF power meter operation

Proceed as foliows:—

LOCAL OPERATION

(1)

@)

©)
(4)
(5)

(6)
(™

(8

46882-113R
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Select TX TEST . The TRANSMITTER TEST display appears.

TRANSMITTER TEST
TH FREQ: 1@8H=z
POUER: B.RARY
MOD FRE@:1 #.B8Hx
LEVEL1 2.081kHx
AF FILTER:1Q.3-3. 4kHz

GER FREQ: 1.0@08kHz INC)
LEVELY 1@9,0mV INC:
POWER FH
3] ne i wHx

g.a1 8.01

A ]

Fig. 3-9 TRANSMITTER TEST display

Press SELECT , if necessary, to light the LED above the RF INOUT N
socket .

Connect the unit under test to the RF INJOUT N socket .
The instrument automatically tunes to the transmitter’s RF frequency.

If the applied power exceeds that allowable, the display flashes REMOVE RF
INPUT followed shortly by an audible warning.

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

If required, the transmitter can be tuned for minimum or zero indicated offset
using the 2955B. See ‘Transmitter frequency adjustment’ at the end of this
chapter.

If required, connect the RF Directional Power Head to the ACCESSORY
socket [4] for automatic measurement and display of forward and reverse
power and of VSWR.
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MODULATION METER
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Fig. 3-10 Modulation meter controls and connectors

Modulation meter controls and connectors
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TX TEST key. Used to select the TRANSMITTER TEST mode. Connects the
modulation meter to RF IN/OUT socket or [6] and connects the AF generator
to the AF GEN OUTPUT socket [8] .

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

MOD keys and LEDs. Enable the type of modulation to be entered. LED lights to
show that FM, AM or ®M has been selected .

RF INJOUT BNC socket. For the Telescopic Antenna which is available as an
optional accessory. Automatically protected against excessive power.

SELECT key and LEDs. For selecting RF IN/OUT BNC or N socket or {8].
LED lights above the socket selected.

RF INJOUT N socket. For high level inputs. A temperature sensor detects
excessive power being applied. Impedance 50 Q.

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.

46882-113R
Sep. 91



[o]

LOCAL OPERATION

AF GEN OUTPUT socket. BNC connector. Supplies a modulating output in the

range 10 Hz to 20 kHz. Impedance <5 .

N
& B B

BAND PASS key. Selects a 0.3 to 3.4 kHz band-pass filter or an external filter.
AF INPUT socket. BNC connector. For input from an external filter.
VOLUME control. Controls the volume of the internal loudspeaker and of a loud-

speaker or earphones connected to .

Modulation meter operation
To measure AM depth or FM and ®M deviation, proceed as follows:-

(1)

)

(3)

4)

()

(6)

46882-113R
Sep. 91

Select TX TEST [1] . The TRANSMITTER TEST display appears.

TRANSMITTER TEST
TX FREG: 18Hz
POWERs 8.00ms4
HOD FREQG: 8.8Hz
LEVEL: @.@1kHz
AF FILTER:D.3~3.4kHz

GEN FRE2: 1.0008KkHx INCY
LEVEL: 1028.8nV INCy
POUER FM
3T nk 1 kHx

+ -
a.el 8,81

f A

Fig. 3-11 TRANSMITTER TEST display

Connect the transmitter output to the RF IN/OUT N socket [6] . Alternatively,
connect the Telescopic Antenna (available as an optional accessory) to the RF

IN/OUT BNC socket [4] .

The instrument automatically tunes to the transmitter’s frequency. If
required, the transmitter can be tuned for minimum or zero indicated offset
using the 2955B. See ‘Transmitter frequency adjustment’ at the end of this
chapter.

Press SELECT until the LED lights above the RF IN/OUT N connector (6]
or the BNC socket .

Select modulation type FM, AM or &M . If greater than 50% AM is
applied, there is a possibility that false readings may occur. Use keyboard

tuning of the modulation meter as for “Transmitter frequency adjustment’ at
the end of this chapter.

Press BAND PASS once or twice as necessary to select the 0.3 to 3.4 kHz

BP filter or an external filter or press LOW PASS once or twice as
necessary to select a 300 Hz or 15 kHz LP filter. The external filter is
connected between the DE-MOD OUT socket (on the rear) and the AF INPUT

socket .
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(7)

(8)
©®)

(10)

If required, modulate the transmitter’s carrier by connecting the AF GEN
OUTPUT socket [ 9] to the microphone input of the transmitter.  Set the
frequency and level as under ‘AF generator operation’.

Read the displayed % depth for AM or the deviation and symmetry for FM and
OM.

Adjust VOLUME control to monitor the demodulated signal using the
internal loudspeaker, an external loudspeaker or earphones using the
ACCESSORY socket [7] .

The demodulated output is available at the DE-MOD QUT socket on the rear
panel.

46882-113R
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DISTORTION AND NOISE METER
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Fig. 3-12  Distortion and noise meter controls and connectors
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Distortion and noise meter controls and connectors

TX TEST key. Used to select the TRANSMITTER TEST mode. Connects the
distortion meter to the RF EN/OUT BNC socket or N socket and connects
the AF generator to the AF GEN OUTPUT socket [9] .

SINAD S/N key. Selects SINAD or signal/noise. When SINAD is selected, causes
the AF generator to generate a 1 kHz tone to socket [e]. The display indicates when
SINAD or S/N is selected.

BAND PASS key. Selects a 0.3 to 3.4 kHz band-pass filter or an external filter.

MOD keys and LEDs. Enable the type of modulation to be entered. LED lights to
show that the FM, AM or ®M (FM with de-empbhasis) route to the demodulator has
been selected.

RF IN/OUT BNC socket. For the transmitter input. Automatically protected against
excessive power. Impedance 50 (.

SELECT key and LEDs. For selecting RF INOUT socket or [7]. LED lights
above the socket selected.

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

46882~113R
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LOW PASS key. Selects a 300 Hz or a 15 kHz low-pass filter.

o] ]

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

AF INPUT socket. BNC connector. For input from an external filter.

) DIST'N ON-OFF key. Causes the AF generator to generate a 1 kFz tone to socket
[s]. The display indicates when distortion is selected.

Distortion and noise meter operation
To make a transmitter distortion measurement, proceed as follows:—

(1) Select TX TEST . The TRANSMITTER TEST display appears.

TRANSHMITIER TEST
T% FREGs 18Hz
PONER: 8. 0ami
] MOD FREQs 8, @Hzx
! LEVEL: 2.01kHz
BISTH 18,83 AF FILTER:@.3+3. 4lHz
GEN FREG: 1.9800kHX INC:
LEVEL: 128, 0nU ING:
ﬂ FOUER Fit DISTR
30T U 1T 30T
» -
8.21 {| e.0t
R A A

Fig. 3-13 TRANSMITTER TEST display

(2) Connect the transmitter output to the RF IN/OUT BNC connector | 5] for a low
level RF output or to the RF INJOUT N connector for a high level RF
\ output. :
| (3) Press SELECT [6] and ensure that the LED lights above the socket selected.
(4) The instrument automatically tunes to the transmitter’s frequency. If
required, the transmitter can be tuned for minimum or zero indicated offset
using the 2955B. See ‘Transmitter frequency adjustment’ at the end of this
.‘{' chapter.
(5) Connect the AF GEN OUTPUT socket [ 98] to the transmitter’s microphone
input to provide amplitude, frequency or phase modulation.
;
1
(6) Press DIST’'N ON-OFF [t1] until DISTN is displayed. This causes a 1 kHz tone

3-20

(7)

to be generated to socket [8] to modulate the transmitter.

Select modulation FM, AM or oM [4] .

46882-113R
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LOCAL OPERATION

The 0.3 to 3.4 kHz BP filter is automatically selected. Press LOW PASS
once or twice as necessary to select a 300 Hz or 15 kHz LP filter. Press BAND

PASS once or twice as necessary to return to the 0.3 to 3.4 kHz BP fiiter or
to an external filter. The external filter is connected between the DE-MOD

OUT socket (on the rear) and the AF INPUT socket .

Read the % distortion from the display.

Press the SINAD S/N key [2] until SINAD is displayed.

Read the SINAD in dB from the display.

Press the SINAD S/N key until S/N is displayed.

Read the S/N from the display.

To return to normal operation, select DIST'N OFF using key .

APPLICATIONS

Transmitter frequency adjustment

If the transmitter setting (e.g. 400 MHz), does not agree with the measured

frequency

M

(2)
(3)

4

46882-113R
Sep. 91

(e.g. 400.000100 MHz), the offset can be corrected as follows:-

With the TRANSMITTER TEST mode selected, press FREQ and then enter the
transmitter setting (e.g. 400 Mtiz).

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

Adjust the transmitter’s internal frequency while observing the offset. Tune
until negative values are seen and then readjust positively for zero offset.

AUTO TUNE appears on the screen alonside the TX TEST key. Press this
key. The 2955B automatically tunes to and displays the transmitter’s corrected
frequency.
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Receiver testing

RF GENERATOR
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Fig. 3-14 RF generator controls and connectors

RF generator controls and connectors

[~]

2] [l

8 5

322

RX TEST key. Used to select the RECEIVER TEST mode. Connects the RF
generator to the RF IN/OUT BNC and N sockets and .

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

RF GEN key. Enables the internal RF generator.

RX=TX FREQ key. Used only when in the TRANSMITTER TEST mode with the
transmitter keyed up. Tunes the RF generator to 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 RF generator modulation system. Followed by
a FREQ Eﬂ or LEVEL entry 1o set the modulation value.

FREQ key. Precedes a keypad entry $o that the entered data is recognized as a
frequency.

48882--113R
Sep. 91



LOCAL CPERATION

LEVEL key. Precedes a keypad entry so that the entered data is recognized as a
level. As supplied, each 2955B is programmed either for European or for North
American standards. Buropean practice is to show the output level as PD or EMF.

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

[a] DELETE key. Deletes a preceding digit, decimal point or minus sign which has
been entered on the keypad .

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

dB key. For defining the RF level as dBuV.

dBm key. For defining the RF level as dBm.

MOD keys and LEDs. Enable the preceding keypad entry to be recognized as a
frequency modulation deviation, amplitude modulation percentage or phase
modulation deviation. Activates the modulator for the RF generator. LED lights to
show that FM, AM or ®M has been selected. Modulation is switched on and off by
:

A INCREMENT keys. Increase and decrease the frequency and the level by the
increments which have been set using .

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

SELECT key and LEDs. For selecting RF IN/OUT socket [1§ or {17 . LED lights
above the socket selected.

RF IN/OUT N socket. For RF generator output levels up to 22.5 mV. Impedance
50 Q.

VARIABLE control. Analogue control 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 video on the screen.

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

ON OFF key. Enables and disables the RF output when has been selected.
Enables and disables the modulation, both internal and external, when has been
selected. OFF appears in reverse video when the RF output or the modulation is
disabled. Does not affect LEDs

AF INPUT socket. BNC socket. For the audio input. Impedance 1 MQ.

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

46882-113R '
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EXT MOD INPUT socket. BNC socket. For the application of an external
modulating signai. To set the level of and to enable and disable the external
modulation, see later under ‘Modulation setup’.

SCOPE/BAR key. To select the oscilloscope or the bar chart to measure the audio
input.

TONES key. Used to select the TONES rr-lenu.

RF generator operation

RF generator operation consists of initial action (1) to (3), RF frequency setting (4)
to (6), level setting (7) to (9) and modulation setting (10) to (12) followed by (13) to (15)
for AM, (16) to (18) for @M, (19) to (21) for FM and then (22). (23) and (24) are for
external modulation. Proceed as follows:-

(1) Select RX TEST [1] . The RECEIVER TEST display appears.

RECEIVER TEST
GEN FRZQ: 300,008000MHX INC:

LEVEL: «199.Q0dBn EHEC:
HGD FRER: 1.2080kHz INCy
LEYELY 1.%508KHz IHNGC:
RF YOLTS: BnavV FREG: ©.8Hz
SINAD: @, 0dB © FILTER: 8.3-3,4kHz
AcC

SIiHAD AF VOLYS
N 1207 v

Fig. 3-15 RECEIVER TEST display

(2) Select function RF GEN .

(3) Connect the unit under test to RF IN/OUT BNC socket or to N socket [17] .
Press SELECT until the LED lights above the socket selected for the RF
output.

(4) Select FREQ {6] . The frequency to be changed is shown in reverse video.
Enter the data on the keypad , ending with the frequency terminator or
(for dBuV) or [12] (for dBm). To enter, 123.5 MHz, use the
following:-
{ MHzV ”

= Ju e e G

46882-113R
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If a mistake is made during data entry, press DELETE [9] 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.

If required, set the frequency increment/decrement by selecting A INCR
and enter the data, ending with the frequency terminator. To enter 500 kHz
steps, use the following:-

SEICIEE

In the example, FREQ can be omitted since it has been previously entered in
4. |

Having set the step size, the frequency can 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 control .

Select LEVEL . The level to be changed is displayed in reverse video.
Enter the data on the keypad , ending with the level terminator . To

change between PD (loaded) and EMF (unloaded), press the HELP key
and then continue as described under ‘RF level selection’. Switch the RF

generator on or off as required using the ON OFF key . To enter -34 dBm,
use the following:~

=OEE

If required, set the level increment/decrement by selecting A INCR and
enter the data, ending with the level terminator. To enter 0.5 dB steps, use the
following:-

= [

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

Having set the step size, the level can be adjusted by repeatedly pressing one
of the A INCREMENT keys , FREQ 1 for an increment or FREQ | for a
decrement. For fine level control, use the VARIABLE control .

Press SET MOD . This selects the first modulation generator. MOD is
shown in reverse video on the screen. To select the second modulation
generator, press SET MOD followed by 2 on the keypad . After this,
use SET MOD followed by 1 on the keypad when you require to go
back to the first modulation generator. For the second modulation generator,
2 is shown on the display. For the first modulation generator, 1 is shown on
the display only when both are enabled. Initially, the first modulation
generator is enabled and the second is OFF. To enable and disable each
modulation generator, press the ON OFF key .
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3-28

(11) Select FREQ[6] and then enter the data, ending with the frequency terminator
. To enter 1.5 kHz AM, FM or ®M, use the following:~

-

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

~

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

depth in %. Terminate with key and check that the associated lamp lights.
To enter 60% AM, use the following:~

=EEE]

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

EEE]

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

{ LEVEL

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

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

radians. Terminate with key and check that the associated lamp lights.
To enter 6 radians, use the following:- ‘

[LEVEL ( 6 [ ;-"?f.g

(17) ¥ required, set the modulation value increment/decrement by selecting A
INCR and entering the step size. To enter a 2 radians step, use the

following:~
B

In the example, LEVEL can be omitted since it had been entered in (16).

A
LEVEL [ aR

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

(19) For frequency moduiation, select LEVEL and then enter the deviation,
ending with the frequency terminator . Press FM and check that the

associated lamp lights. To enter 5 kHz FM deviation, use the
following -
{LEVEL}[ 5 z[“mmv

46882-113R
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(20) If required, set the modulation value increment/decrement by selecting A
INCR and entering the step size. To enter, a 4 kHz step, use the

following:-
] [ 4 [kHsz

In the example, LEVEL can be omitted since it has been previously entered in
(19).

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

{ Ve [ A

(22) Switch the modulation (both internal and external, if applied) on or off as
required using the ON OFF key . The off condition is shown in reverse
video on the display.

(23) For external modulation, connect the signal to the EXT MOD INPUT socket
.

TONES menu

This gives access to the RX MODULATION SETUP menu as described below in
addition to other options which are described in under *Signalling codes testing’.

In the RECEIVER TEST mode, press the TONES key . The TONES menu
appears.

SEQUENTIAL
DICITAL [

TR
ANALOGUE E

POCSAC

Fig. 3-16 TONES menu
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Modulation setup

Under the TONES menu, press the MOD SETUP key. The RX MODULATION
SETUP menu appears.

AY MODULATION SETUP

MGD1 FREQ: 1.@888kHx 1NCH
LEVEL: .3@8kHxz NG
MGD2 FREQ: |.9@B@eKHZ NG
LEVELY 1.%0ekHx BEIH IsC:
LEVEL1-LEVELZ1
MOD1 SHAPE: SIME
NOD2 SHAPE: SINE
[Ex7_HoD >

Fig. 3-17 RX MODULATION SETUP menu

This menu is an alternative display under which the modulation generator

frequencies and levels can be set, both being shown together. In addition, the modulation \

generators can be enabled and disabled, the levels can be locked together and the
waveforms can be selected.

To enable or disable the modulation generators, select the generator (as described
under ‘RF generator operation’) and then use the ON OFF key to select enabled or
OFF. When both modulation generators are enabled, 2T (two tone) is shown on the
display.

To lock the level of MOD?2 so that it is the same as the level of MOD1, press the
LOCK key to select LOCKED. -

To change a waveform, select the modulation generator and then use the SHAPE
key to select SINE, SQUARE, TRIANGLE or SAW TOOTH.

To control the external modulation, press the EXT MOD key. The EXTERNAL
MOD INPUT frequency and level appear. To enable and disable the external modulation,
use the key which is arrowed by EXT MOD and OFF alternately.

Pressing RETURN restores the RECEIVER TEST display.

BX.MODULATION SETYP

MOD1 FREQy 1,08@8kHz INCY

LEVELY 1.%560kHz EEE 1NC
MODE2 FRER: 1.0809kHx INC:

LEVEL: 1,388kHz INCs
LEVELI~LEVELZ1
MODL SHAPE: SINE
MGD2 SHAPE: SIHE

EXTERNAL MOD INPUT
FREQy 9.1B28kHz

LEVEL: @.1lkHzr

Fig. 3-18 ' RX MODULATION SETUP menu Jor external modulation
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AF VOLTMETER
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Fig. 319 AF voltmeter controls and connectors

AF voltmeter controls and connectors

RX TEST key. Used to select the RECEIVER TEST mode. Connects the AR
voltmeter to the AF INPUT socket .

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

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

dB key. Selects dBV or dBr.

LOW PASS key. Selects a 300 Hz or a 50 kHz low-pass filter.

[6] AF GEN OUTPUT socket. BNC socket. Used for the optional 600 & dBm and
20 dB Attenuator accessory. See under ‘Accessories’ in Chap. 1.

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

AF INPUT socket. BNC socket. For the AF or modulated DC input.  Impedance
1 MQ.

46882-113R
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[s] acbpc key. Changes the state of the input from the socket between an AF or a
medulated DC voltage. The display indicates when AC or DC is selected.

HELP key. Enables access to the CHANGE PARAMETERS menu for selection of
the 600 £ Balanced Converter and 20 dB Attenuator.

AF voltmeter operation

(1) Connect the unit under test to the AF INPUT socket .

@)

(3)

4
(5)

(6)
(7)
(8)

3~-30

Select RX TEST . The RECEIVER TEST display appears.

RECETVER TEST
GEM FRER: $08.08888MHz INC:
LEVEL: ~188.0¢Bn THG:
HOD FREQs 1.@8888kHz ING:
LEVELY 1.5BakHz INC:
AF VOLTSI env FREG: @.08Hz
SINAD: @.0dB FILTER:, 8.3-3,4kHx
.. ac
SINAD AF VOLTS
19T d8 188 T v
R fa

Fig. 3-20 RECEIVER TEST display

Press BAND PASS to select the 0.3 to 3.4 kHz BP filter or press LOW
PASS once or twice as necessary to select a 300 Hz or 50 kHz LP fiiter.

To read AF volts, press the AC DC key [8] until AC is displayed.

To read DC plus AF volts, press the AC DC key [9] until DC is displayed. The
50 kHz filter is automatically selected. Note that the DC is shown with no sign
but can be positive or negative.

To select dBV or dBr (dB relative to the entered level), set to DIST'N OFF.

If required, change between dBV and dBr by pressing the dB key .

To use the 600 Q Interface Unit (e.g. for testing telephone lines), connect it to
the AF GEN QUTPUT socket [6] and to the AR INPUT socket . When
DIST'N ON-OFF | 3] is pressed once or twice (to switch off DISTN) there is an
AF VOLTS reading on the RECEIVER TEST display in dBm or dBV. To
change the unit, press the HELP key , select the CHANGE PARAMETERS
option and use the soft key for the 600  BALANCED AF ACCESSORY.
Select FITTED for dBm or NOT FITTED for dBV. With either setting, a
reading in dBr can be obtained by pressing dB and then pressing it again
to return to dBm or dBV.

46882-113R
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DISTORTION AND NOISE METER
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Fig. 3-21 Distortion and noise meter controls and connectors

Distortion and noise meter controls and connectors

RX TEST key. Used to select the RECEIVER TEST mode. Connects the RF
' generator output to RF IN/OUT BNC and N sockets and [6] and connects the
distortion meter to the AF INPUT socket .

DIST’N ON-OFF key. Causes the AF generator to modulate the RF generator with a
1 kHz tone.

SINAD S/N key. Selects SINAD or signal/noise. When SINAD is selected, causes
the AF generator to modulate the RF generator with a 1 kHz tone. The display
indicates when SINAD or S/N is selected.

RF IN/OUT BNC socket. For RF generator output levels up to 225 mV. Impedance
50 Q.

SELECT key and LEDs.  For selecting RF IN/OUT socket or [ 8] . LED lights
above the socket selected.

[6] RF IN/OUT N socket. For RF generator output levels up to 22.5 mV. Impedance
50 Q.

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

46882-113R
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LOW PASS key. Selects a 300 Hz or a 50 kHz low-pass filter.
BAND PASS key. Selects a 0.3 to 3.4 kHz band-pass filter.

AF INPUT socket. BNC socket. For the AF input. Impedance 1 M.

Zl Bl [ []

AC DC key. This key is disabled and AC automaticaily selected whenever DIST'N
or SINAD or S/N is selected.

Distortion and noise meter operation
To make a receiver distortion measurement, proceed as follows:—
(1) Select RX TEST . The RECEIVER TEST display appears.

(2) Set the RF generator to the frequency of the receiver under test (as under ‘RF
generator operation').

(3) Connect the receiver’s antenna input to either the BNC socket or the N
socket @ . '

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

(3) Press the DIST'N ON-OFF key | 2] until DISTN is displayed. AC coupling and
the 0.3 to 3.4 kHz band-pass filter are automatically selected.

RECEIVER TEST

GEN FRER: 388.08888MHxZ INC:
LEVEL: «1@@.0d8m INC:

HOD FREG: 1,888B8kH:z INCs
LEVELY 1.%080kHz .  INC:

AF UDLTS: Omy FREG: 9.0Hz
DISTH: B.9% FILTER: 9.3w3,4kHz

RC

DISTH AF VOLTS
18T 188 AV
[ A

Fig. 3-22 RECEIVER TEST display

(6) Press LOW PASS once or twice as necessary to select a 300 Hz or 50 kHz
LP filter. Press BAND PASS E] to return to the 0.3 to 3.4 kHz BP filter.

{7) Read the % distortion from the display.

(8) If required, connect an external psophometric filter to the ACCESSORY socket
and the radio’s audio output to the filter., Correct connection is denoted
by the display showing either CCITT or C-MESS in place of any previously
selected internal filter.

46882-113R
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% (9) Press the SINAD S/N key until SINAD is displayed. AC coupling and the
' 0.3 to 3.4 kHz band-pass filter are automatically selected.

(10) Read the SINAD in dB from the display.
(11) Press the SINAD S/N key until S/N is displayed.

(12) Read the S/N in dB from the display.
(13) To return to normal operation, select DIST'N OFF using key .

46882-113R
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Duplex testing

CONTROLS AND CONNECTORS
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Fig. 3-23  Duplex testing controls and connectors

TONES key. Used to select the TONES menu.

DUPLEX TEST key. Used to select the DUPLEX test mode. Connects the RF
generator to RF IN/OQUT socket or @ , the modulation meter and the power
meter to socket Eﬂ and the distortion meter to socket .

RX=TX FREQ key. Can be used to set the RF generator to the transmitter
frequency. When there is an RX to TX frequency offset, it is followed by an
increment key which has been preset to the appropriate offset.

ON OFF key. Enables and disables the modulation and AP generators.
MOD keys and LEDs. Enable the type of modulation to be entered. LED lights to
show FM, AM or OM.

A INCREMENT keys. Only operable when the RF generator step value has
previously been set in the RECEIVER TEST mode.

RF IN/OUT BNC socket. Connects the RF generator to the receiver input for
two-port operation. Impedance 50 Q.
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AF GEN OUTPUT socket. BNC socket. For output for modulating the transmitter
in deviation measurements.

SINAD S/N key. Selects SINAD or signal/noise. When SINAD is selected, causes
the AF generator to modulate the RF generator with a 1 kHz tone. The display
indicates when SINAD or S/N is selected.

AF INPUT socket. BNC socket. For the AF input for distortion or SINAD
measurements. Impedance 1 MQ.

DIST’N ON-OFF key. Causes the AF generator to modulate the RF generator with a
1 kHz tone. )

HELP key. Enables access to the CHANGE PARAMETERS menu for selection of
the RX/TX MOD TYPE LOCK option.

SCOPE/BAR key. Disabled as bar charts only are displayed in the DUPLEX test
mode.

OPERATION
Proceed as follows:—

(1) Press DUPLEX TEST . The DUPLEX test display appears. The current
instrument settings are shown under RECEIVER and TRANSMITTER
headings.

RECEIVER BN DUPLEX YRANSHITYER [
FREG: 308.209BBMHI FREQ: 1BHZ
LEVEL: -3180,08dBn POMER: S.80nd
FREGQ: [.00DokHz FREQ: 8.8Hx
LEVEL1 .3P8kHz LEVEL: 8.81kHz
ALDIN: omY FILTER: ©.3-3,4kHx
SINAD:T 9,048 AF GEN: 1.8008kHz
AT o7 ) joe.9nV
SINAD #F YOLTS POWER Fn
18 ¢B 188 w307 mk b3 Hx
B.;i 9-:91
E] A A A
Fig. 3-24 DUPLEX test display

(2) Select one-port operation by pressing the SELECT key |8} until ONE PORT is
displayed in reverse video with the LED lit above socket [9] .

46882-113R

LOCAL OPERATION

SELECT key. Used to select one-port or two-port operation.

RF IN/JOUT N socket. Connects the input from the transmitter for two-port
operation or simultaneous input from the transmitter and output from the RF
generator for one-port operation. A temperature sensor detects excessive power.
Impedance 50 .
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{3) Select two-port operation by pressing the SELECT key [ 8} until TWO PORT is
displayed in reverse video with both LEDs lit. Additionally, BNC and N are
displayed in reverse video to indicate that the connections are the receiver to

BNC socket and the transmitter 1o N socket @ .

(4) Set the receiver’s frequency and set the RF generator frequency, level and
modulation {as under these headings in ‘RF generator operation’). However,

the A INCREMENT keys [€] are only operable when the RF generator step
value has been set previously in the RECEIVER TEST mode. The maximum
RF generator output level is -21.5 dBm for one-port and -15 dBm for
two-port operation. At levels above -80 dBm in one-port duplex mode,
beware of break-through from the RF generator when using the modulation
meter.

(5) Connect the receiver input to either the N socket [s] for one-port operation or
to the BNC socket for two-port operation.

(6) Set the transmitter’s frequency, level and modulation. To set the type of
modulation to be the same or not the same as the receiver’s type of modu-

lation, press the HELP key [14] . Then select the CHANGE PARAMETERS
option. On PAGE 2 of the menu, select ON or OFF under the RX/TX MOD

TYPE LOCK option. When the selection is OFF, use the MOD keys 10 set
the transmitter’s type of modulation.

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

{(8) Read the transmitter’s RF power and modulation parameters from the display.
Note that, for the DUPLEX test mode, the bar chart display is required and
therefore the SCOPE/BAR key is disabled. Note also that the audio filter
value is displayed under the TRANSMITTER side of the display but applies to
both transmitter and receiver measurements.

(9) Connect the AF GEN OUTPUT socket to the transmitter’s microphone
input. '

(10) Connect the receiver’s audio output to the AF INPUT sacket .

(11) Press DIST'N ON , SINAD or S/N and read the receiver's distortion,
SINAD or signal/noise ratio from the display.

46882~113R
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TONES MENU

This gives access to the DUPLEX MOD AND AF SETUP menu as described below
in addition to other options which are described under ‘Signalling codes testing’.

In the DUPLEX test mode, press the TONES key . The TONES menu
appears.

TONES
—_— ®OD/AF SETUP >
ANAL OGUE E SEQUENTIAL

DIGITAL [
PRCSAG

RETURH

Fig. 3-25 TONES menu

MODULATION AND AF SETUP
Under the TONES menu, press the MOD/AF SETUP key. The DUPLEX MOD

AND AF SETUP menu appears.

DUPLEX MCD AND AF SETUP

MOD1 FREG: 1.8880kHz NG
LEVELE 1.50@kHz iNCs
KODZ FREG: 1.8880kHZ tMEs
LEVEL: 1.500kHr HGE INCe
GEN1 FREQ: l.@edekHz INCE
LEVEL: 198.8mV INC:
GENZ FREG: 1.8890kHZ INC:
LEVELt 188.0nY INC)
HODI/GENI SHAPEs SINE
HOD2/GENZ SHAPEs SINE
EXY_HOD

Fig. 3~-26 DUPLEX MOD AND AF SETUP menu

This menu is an alternative display under which the modulation and AF generator
frequencies and levels can be set, all being shown together, In addition, generators can
be enabled and disabled and the waveforms can be selected.

To enable or disable the generators, select the generator and then use the ON OFF
key to select enabled or OFF. When both of the modulation or AF generators are
enabled, 2T (two tone) is shown on the display.

To change a waveform, select the modulation generator and then use the SHAPE
key to select SINE, SQUARE, TRIANGLE or SAW TOOTH.

46882~113R
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To control the external modulation, press the EXT MOD key. The EXTERNAL
These can be set as for the internal

MOD INPUT frequency and level

modulation. To enable and disable the external modulation, use the key which
arrowed by ON and OFF alternately.

appear.

DUPLEX HWOD AND AF SETUPR

MODI FREQ:
LEVEL:
MOb2 FREG:
LEVEL)

GEMN! FRERQ:
LEVEL:
GENE FREM
LEVEL:

1.90084HT
1.500KkHx NE3
1.B080kHx
£.508kHz I

1.B8308KH:
ig@.onV
1.9088kHL
183, 0ny

HOD1/GENL SHAPEr SINE
MOD2/GENZ2 SHAPEr SINE

INCh
ING:
INC:
IRCe

IHC:
IXC:
INC:
INC:

EXTERNAL MOD TNPUT

FREQ: 9¥.0Hzx
LEWEL: 8ktx

RETURN

is

Fig. 3-27 DUPLEX MOD AND AF SETUP menu for external modulation

For using the 600  Interface Unit or a 20 dB Attenuator, see under ‘AF generator-
operation’. LEVEL settings unit, reduction of the displayed LEVEL and A in reverse
video are as on the TRANSMITTER TEST display.

Pressing RETURN restores the DUPLEX test display.

3~38
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Audio testing
AF GENERATORS
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Fig. 3-28 AF generator controls and connectors

AF generator controls and connectors

] [

el bl B

RX TEST key. Used with to select the AUDIO TEST mode.

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

AF GEN key. Used with to select the AUDIO TEST mode.

A INCR key. Follows a FREQ or LEVEL [6] entry so that the entered data is
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 level.

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. One of these
terminates the data entry.

46882-113R
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A INCREMENT keys. Increase and decrease the frequency and the level by the
increments which have been set using .

DELETE key. Deletes a preceding digit, decimal point or minus sign which has
been entered on the keypad X

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

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

AF GEN OUTPUT socket. BNC socket. Supplies one or two outputs in the range
10 Hz to 20 kHz for single-tone or two-tone operation. Impedance <5 .

ON OFF key. Enables and disables the AF generators.
AF INPUT socket. BNC socket. For the audio input. Impedance 1 MQ.

HELP key. Enables access to the CHANGE PARAMETERS menu for selection of
the 600 Q Balanced Converter and 20 dB Attenuator.

TONES key. Used to select the TONES menu.

AF generator operation

AF generator operation consists of initial actions (1) to (4) and then, for one or

both of the two AF generators, AF frequency setting (5) to (7) and level setting (8) to
(11) as follows:—

340

(1) Select RX TEST . The RECEIVER TEST display appears.

(2) Press AF GEN . This selects the AUDIO TEST mode and the first AF
generator. GEN1 is shown in reverse video on the screen. To select the
second AF generator, press AF GEN followed by 2 on the keypad .
After this, use AF GEN [3] followed by 1 on the keypad when you require
to go back to the first AF generator. Initially, the first AF generator is enabled
and the second is OFF, as shown on the display. To enable and disable the
generators, see later under ‘Audio setup’.

AUDIO IEST
B3 FREQ: 1.00B0KkHz IHC:
LEVEL: 18@.8nV INC:
GEN2 FRER: 1.0@89kHz INC)
LEVEL: 1B@.2mV BEE INC:

AF YOLTS: @nal FREQ: 8.8Hx
~&68. @dBY FILTER: ®.3-3.4kHx
AL
AF VOLYS
189877 Y

]

Fig. 3-29 AUDIO TEST display
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Connect the unit under test to the AF GEN OUTPUT socket .

To use the 600 & Interface Unit {e.g. for testing telephone lines), connect it to
the AF GEN OUTPUT socket [12} and to the AF INPUT socket [14] . The GEN
LEVEL settings on the AUDIO TEST display are shown in dBm or V. To
change the unit, press the HELP key [15 , select the CHANGE PARAMETERS
option and use the soft key for the 600 £ BALANCED AF ACCESSORY.
Select FITTED for dBm. LEVEL settings can then be entered in dBm or V.
When the instrument is switched off and then on again, any V setting is
converted to dBm. Select NOT FITTED for V. LEVEL settings can then be

entered in V only.

Select FREQ . The frequency to be changed is shown in reverse video.
Enter the data on the keypad , ending with the frequency terminator .
To enter 1.235 kHz, use the following:-

I | R N[

If a mistake is made during data entry, press DELETE and then enter the
correct character. When, however, the terminator has been pres\sed,
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.

FREQ

If required, set the frequency increment/decrement by selecting A INCR
and entering the data, ending with the frequency terminator. To enter 500 Hz
steps, use the following:~

e e

In the example, FREQ can be omitted since it has been previously entered in
(5)-
Having set the step size, the frequency can 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 control .

{ FREQ

Select LEVEL [8] . The level w0 be changed is displayed in reverse video.
Enter the data on the keypad , ending with the level terminator . To
enter 50 mV, use the following:—

If required, set the fevel increment/decrement by selecting A INCR and
entering the data, ending with the level terminator. To enter 200 mV steps,
use the following:~
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(10)

(1

In the example, LEVEL can be omitted since it has been previcusly entered in

[LEVELH'”\;%;q { 2 i 0 M 0 l[mzmv]
(8).
Having set the step size, the level can be adjusted by repeatedly pressing one

of the A INCREMENT keys (s}, LEVEL 1 for an increment or LEVEL | for a
decrement. For fine level control, use the VARIABLE control .

To use the 20 dB Attenuator, connect it to the AF GEN QUTPUT socket .
To reduce the displayed AF GEN LEVEL, press the HELP key , select the
CHANGE PARAMETERS option and use the soft key for the 20 dB
ATTENUATOR ACCESSORY. Select FITTED for a reduction of 20 dB or
NOT FITTED for the actual level at the socket. When FITTED has been
selected, A in reverse video is displayed alongside the FREQ setting.

TONES menu

This gives access to the AUDIO SETUP menu as described below in addition to'
other options which are described under ‘Signalling codes testing’.

In the AUDIO TEST mode, press the TONES key . The TONES menu appears.

342

ToNES

[auoro seTur >

[SEQUENTIAL ENCODE »
ANALOGUE
foTHF >

[SEQUENTIAL DECDDE »

RETURN >

Fig. 3-30 TONES menu
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Audio setup

Under the TONES menu, press the AUDIO SETUP key. The AUDIO SETUP menu
appears.

AUDIO SETUP

FREQ: 1.999@kHz INCa
LEVEL: 12e.0nV INC
GENZ FREQ: [.0890kkz INCe
LEVEL: i00.8nV INC
LEVEL1-LEVEL2: LOCK
N
P SHAPEL SINE

GENZ SHAPE: SINE

RETURN

Fig. 3-31 AUDIO SETUP menu

This menu is an alternative display under which the AF generator frequencies and
levels can be set, both being shown together. In addition, the AF generators can be
enabled and disabled, the levels can be locked together and the waveforms can be

selected.

To enable or disable the AF generators, select the generator (as described under
‘AF generator operation’) and then use the ON OFF key to select enabled or OFF.
When both AF generators are enabled, 2T (two tone) is shown on the display.

To lock the level of GENZ so that it is the same as the level of (}BNE, press the
LOCK key to select LOCKED.

To change a waveform, select the AF generator and then use the SHAPE key to
select SINE, SQUARE, TRIANGLE or SAW TOOTH.

For using the 600 £ Interface Unit or a 20 dB Attenuator, see under ‘AF generator
operation’. LEVEL settings uvnit, reduction of the displayed LEVEL and A in reverse
video are as on the AUDIO TEST display.

Pressing RETURN restores the AUDIO TEST display.

48882~113R
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AF VOLTMETER

OB [ N
i( MARCON] INSTRUMENTS JZ ralilo communications leat adft 29558 %
(r 3 (8 MODE By FUHCTIOH RECAEYE, o 2 0 ey
& ] E] LIE(=]e
5 me) (] T ES (5o
& LGRS R ]e
(=)l (&) =<1 0
[&] (=]
AF FUTERS VAFRABLE A MCREMENT
) e

e

LOSGOPE:
su=PLv va.uum nn-msm Tverr  norm  sweer

I L 7
» 6 oE 57

\.Ji"j\}
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§
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Fig. 3-32  AF voltmeter controls and connectors

AF voltmeter controls and connectors

HNEHER BAE

o] [

]

RX TEST key. Used with [4] to select the AUDIO TEST mode.

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

DIST'N ON-OFF key. Set to OFF for dBV or dBr measurement.
AF GEN key. Used with [1] to select the AUDIO TEST mode.
dB key. Selects dBV or dBr.

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

AF GEN OUTPUT socket. lBNC socket. Used for the optional 600 & dBm and
20 dB Attenuator accessory. See under ‘Accessories’ in Chap. 1.

LOW PASS key. Selects a 300 Hz or a 50 kHz low-pass filter.

AF INPUT socket. BNC socket. For the AF or modulated DC input.  Impedance
1 MQ.

AC DC key. Changes the state of the input from the socket [8] between an AF or a
modulated DC voltage. The display indicates when AC or DC is selected.

45882-113R
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HELP key. FEnables access to the CHANGE PARAMETERS menu for selection of
the 600 Q Balanced Converter and 20 dB Attenuator.

TONES key. Used to select the TONES menu.

AF voltmeter operation

In the AUDIO TEST mode, AF generator operation is enabled in addition to the AF
voltmeter. This permits the AF generators to be tuned while the voltmeter readings are
noted. This can be used to plot the characteristics of a filter or an amplifier which is
connected between the AF GEN QUTPUT and the AF INPUT sockets. Proceed as
follows:-

(1) Connect the unit under test to the AF INPUT socket [o].
(2) Select RX TEST . The RECEIVER TEST display appears.
(3) Press AF GEN . The AUDIO TEST display appears.

AUDTID TEST
FREQ: 3.B02¢kHz INCs
LEVEL: (@0.0mV IHC:
GENZ FREQ: 1.08088kHzZ INC:t
LEVEL: $20.8mV INC:

AF VOLTS: BmV FREG: ©.8Hz
~60.0d8Y FILTER: @.3-3.4kHx
(2]
AF voLTS
189°F nV

A

Fig. 3-33 AUDIO TEST display

(4) Press BAND PASS [8] to select the 0.3 to 3.4 kHz filter or press LOW PASS
once or twice as necessary to select a 300 Hz or 50 kHz filter.

(5) To read AF volts, press the AC DC key until AC is displayed.

(6) To read DC plus AF volts, press the AC DC key [10] until DC is displayed. The
50 kHz filter is automatically selected. Note that the DC is shown with no sign
but can be positive or negative.

(7) To select dBV or dBr (dB relative to the entered level), set to DIST'N OFF.
(8) If required, change between dBV and dBr by pressing the dB key .

46882-113R
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(9)  To use the 600 Q Interface Unit (e.g. for testing telephone lines), connect it to
the AF GEN OUTPUT socket and to the AF INPUT socket @ There is
an AF VOLTS reading on the AUDIO TEST display in dBm or dBV. To
change the unit, press the HELP key [11], select the CHANGE PARAMETERS

option and use the soft key for the 600 & BALANCED AF ACCESSORY.
Selecty FITTED for dBm or NOT FITTED for dBV. With either setting, a

reading in dBr can be obtained by pressing dB [5] and then pressing it again to

return: t¢ dBm or dBV.

DISTORTION METER

N EI R E
[{ MARCOMN INSTRUMENTS -adla cd mmunicatlons test set 29558\!,
rr N\ fruecesy] FoncTion TA O, EVEL Mmmars 14 (1 iy
BpE | = (DD FI e
(] (=1 JEILIEIETe
(] e
el (=1 (-] 1212
25| (2= [ (=]
@M‘ﬂm VARKABLE A NCREMERT
=g (5 EE
P | [
o ./
SUPPLY  VOLUME  WTENSITY }YERT  HoPZ ocss poamon Y ievns | weur efaps
0000 OB
- [ZIkd=] S| & &
' C0306

toltell7] lé]

Fig. 3-34 Distortion meter controls and connectors

Distortion meter controls and connectors

] Bk ROE

¢
I

SINAD S/N key. This key is inoperative.

(telephone weighting) CCITT or C-message filter option.

6

RX TEST key. Used with [2] to select the AUDIO TEST mode.
AF GEN key. Used with [ 1] to select the AUDIO TEST mode.

BAND PASS key. Selects a 0.3 to 3.4 kHz band-pass filter,

ACCESSORY socket. DIN 7-pin connector for an external psophometric

46882-113R
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[6] LOW PASS key. Selects a 300 Hz or a 50 kFHz low-pass filter.

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

AF INPUT socket. BNC socket. For the AF input. Impedance 1 MQ.

[s] ACDC key. This key is inoperative. AC is automatically selected whenever DIST'N

or SINAD or S/N is selected .

Distortion meter operation

In the AUDIO TEST mode, AF generator is enabled in addition to the distortion
meter. This enables an AF generator to supply the signal for distortion measurements
(e.g. to test an audio amplifier which is connected between the AF GEN OUTPUT and the
AF INPUT sockets). Proceed as follows:—

(1) Connect the unit under test to the AF INPUT socket .
(2) Select RX TEST [1] . The RECEIVER TEST display appears.
(3) Press AF GEN . The AUDIO TEST display appears.

AUDIO TEST

FREQ: 1.B8000kHz INCy
LEVEL: 108.8mY INC:

GEN2 FREGQ: 1.8088kHz INCs
LEVEL: 100.8nmV INC:

AF VOLTS: 8nY FREQy 0©.0Hz
DISTN: 8.8X% FILTERY R,.3-3,44Hz

Ae

DISTN RF VOLTS
18T 18877 AV
R A

Fig. 3-35 AUDIO TEST display

(4) Press the DIST'N ON-OFF key | 7] until DISTN is displayed. AC coupling and
the 0.3 to 3.4 kHz band-pass filter are automatically selected.

(5) Press LOW PASS [6] once or twice as necessary to select 2 300 Hz or 50 kHz
LP filter. Press BAND PASS [4] to return to the 0.3 to 3.4 kHz filter.

(6) Read the % distortion from the display.

(7) If required, connect an external psophometric filter to the ACCESSORY socket
and the audio output to the filter.

(8) To return to normal operation, select DIST'N OFF using key .

46882-113R
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Signalling codes testing
CONTROLS AND CONNECTORS

cl EE E []

01 E]j]
{MARCON! INGSTRUMENTS racdis commurygeatifna t aat 296858
[r 3 r“x‘ FUNCTION ﬂr TA Wy RECLEVEL mm——ii 0 By
&) (] ][ E e
w{E (=] A0 EI o
w) B (A GG [Ee
] =] ]I
(2] (e (=]
A FLTERS vARARLE & WEREMENT
@
=
L fj & -
sppy  voowe  wemnsy BUERE. monz swite - ommon 11 | ey ey oo il e ven = .
P 000 PO O
4 2 Q9 g
G307
[l g [ [

Fig. 3-36  Controls and connectors for signalling codes testing

RX TEST key. Used to select the RECEIVER TEST mode. Connects the RF
generator output to RF IN/OUT sockets and .
TX TEST key. Used to select the TRANSMITTER TEST mode. Connects the

modulation meter to sockets and .

MODE keys. These are used as soft keys to select programmed functions from
menus which are shown alongside on the screen.

[]

AF GEN key. Used with [1] to select the AUDIO TEST mode.
FREQ key. Precedes a keypad (6] entry so that the entered data is recognized as a
; frequency.

[6] DATA keypad. For data entry using numerals 0 to 9, decimal point and minus sign.
DELETE key. Deletes a preceding digit, decimal point or minus sign which has
been entered on the keypad (6] .
FREQ/LEVEL. keys. For defining units for frequency or level. Terminates the data
entry.
46882-113R
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show FM, AM or @M.

RF INJOUT BNC socket. For the RF generator output for two-port duplex
operation. Impedance 50 2.

SELECT key and LEDs. For selecting the RF IN/JOUT BNC socket or N socket
:

RF INJOUT N socket. For tones simplex or one-port duplex operation. A
temperature sensor detects excessive power being applied. Impedance 50 Q.
VARIABLE control. Analogue control which provides an alternative o for

entering data. '

AF GEN OUTPUT socket. BNC socket. Supplies one or two outputs in the range
10 Hz to 20 kHz for single-tone modulation or two-tone modulation. Impedance
<5 £2. ‘

AF INPUT socket. BNC socket. For the audio input. Impedance 1 MQ.

TONES key. According to the test mode, causes one of the TONES menus to be

' displayed.

DUPLEX TEST key. Used to select the DUPLEX test mode. Connects the RF
generator to sockets and .

46882-113R
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'MOD keys and LEDs. Enable the type of modculation to be entered. LED lights to
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SEQUENTIAL TONES OPERATION

Transmitter testing

The tones decoder accepts up to 33 successive tones, 11 on each of 3 pages,
including inter—tone pauses. Press the NEXT PAGE key to access the next or the first
page. The frequency range is 0.3 to 3.4 kHz, the duration is 20 ms to 1.2 s and the
inter~tone pauses are up to 800 ms.

To receive a programmed tones sequence, proceed as follows:—

{1) Select TX TEST [2] . The TRANSMITTER TEST display appears.

(2) Connect the output of the unit under test to either the RF IN/OUT BNC socket
or N socket . Press SELECT until the LED lights above the selected
socket.

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

(4) Select TONES . The TONES menu appears.

SEQUENTIAL

DTHF

TONES
- AUDIC SETUP
ANALOGUE {E

PIGITAL DCS

RETURN

Fig. 3-37 TONES menu

(5) From the TONES menu, select SEQUENTIAL. The SEQUENTIAL TONES
menu appears.

SERQUENTIAL TONES
e e CCIR

ZVET
DIVEL
E

USER DEFINED

RETURHN

m
o

Fig. 3-38 SEQUENTIAL TONES menus

46882-113R
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(6) To return to the TRANSM’ITER?TEST display at any time, press the key

which is arrowed by RETURN:

(7) From the options on the SEQUENTIAL TONES menu, select the required
frequency standard as shown in,Table 3-1. As supplied, each 2955B is
programmed either for EEA (Eurgpean) or for EIA (North American) stan-
dards. EEA or EIA is shown on‘gihe display. To change this standard, see
under “TONE STANDARD selection’. Use the MODE key which is
arrowed by the frequency stand?%‘ard (e.g. CCIR). The appropriate TX
SEQUENTIAL TONES display appears (e.g. CCIR).

TABLE 3-1 SEQUENTEAi; TONES STANDARDS
Tone Fg@quency
number CCIR k- DZVE! ElA EEA
Hz Hz Hz
G 1881 800 1581
1 1124.8 741 1124
2 1197 882.5 1197
3 1275 1023 1275
4 1358 1164 1358
5 1448 1305 1446
8 1540 1446 1540
7 1640 1587 1640
8 1747 1728 1747
9 1860 1869 1860
10 2400 459 1055
11 830 1000 930
12 2247 1000 2247
13 991 1000 981
14 . 2110 1000 2110
Duration . 100 ms : 33 ms 40 ms
Extended 700 ms  700ms  700ms  330ms 400 ms
STANDARD: CELIR
PazE:s OF 1
T meR
Fig. 3-39 TX SEQUENTIALLTONES display for CCIR
46882-113R ¥
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User-defined stand =

3-52

(8)

(%)

(10)

For the user to dei -

1)

@)

(3)

4)
{5)

On the
triggered, the

At the end of :
number, frequ.:

frans:

frequency, th:

error.
number.

For another te
READY. Ot

RETURN.

Select TONE.
option: on il

USER DEFIM

frequencies a

£ g 3=0

When - frec
NEXT "ONE
freque: :y co:
to any onen
20Hz » 3.2

data is storec .

Enter t:e frc o
terminz or ke - -

Repeat 2) ai ¢

If the

Set the TON

entering, the -
pressing the

inn. aetivate the tones which are to be measured. When '

i nent displays ACTIVE.

s measuremen:, ACTIVE is removed and the received tone
s1e:nd % error are displayed. If it is within 5% of a standard
. .e3st tone number ig displayed along with the associated

rpes worse than 2%, an asterisk is displayed next to the tone

112:28s the key which ig arrowed by RESET. This changes to ::
148, return to the TRANSMITTER TEST display by pressing

13
wnistandard (for all modes), proceed as follows:~

] “From the TONES menu, select SEQUENTIAL. From the
s QUENTIAL TONMES mewnu, select USER DEFINED. The
“TEVANDARD display appears with the current tone numbers, |
- brration.

(HE  EREQ
d 1.800aKkHz
1. 100FLHT
73.6Hz
1.30@3kHz
| 1.4@08KkHZ ENTER TONE DURMTION
66.4Hz IN = -
1. 4B03kH2 i;w_ww
E. 7208KHZ
59. 20z PURATIONS 20nE [rs>
£.9608kHz
§cu~TzHuz
2.0008kHz HMWMM;::::>
T2.2Hz S ————
RE
2.2e88LHz RETY
2.9888kHz J—
CoP >
78, 4Hz {eory

. Ovpical USER DEFINED STANDARD display

-sirchange is required, press the key which is arrowed by
.07 » the flashing cursor to the required tone number under the
nuAny frequency between 20 Hz and 20 kHz can be assigned

i Increment sizes for the tone frequencies are 0.1 Hz from
3&% and 1 Hz from 3.277 kHz to 20 kHz. This user-defined |
i bh-volatile memory.

“sps using the keypad [8] , ending with the FREQ/LEVEL .
} < This moves the cursor down ready for the next eniry. '

birss necessary.

5 ATION by pressing the DURATION soft key and then
ity n in ms using the DATA. keypad . Terminate by
201, key.

46882-113R
Sep. 91



L OCAL OPERATION

(6) A frequency standard can be used as the basis for a user-defined standard.

7

8)
©®)

Press the COPY soft key. The COPY TONES MENU appears.

COPY TONES MENU 4

SELECT REQUIRED
STANDARD FOR
USER DEFINED TONES

} 0000

Fig. 3-41 COPY TONES MENU

From the options on the COPY TONES MENU, select the required frequency
standard. The USER DEFINED STANDARD display appears with the
appropriate tone numbers, frequencies and duration. These can then be

changed as described above.
Press the CONTINUE soft key to return to the SEQUENTIAL TONES menu.

Press the RETURN soft key to return to the previous mode.

Receiver testing

To generate a programmed tones sequence in the RECEIVER TEST mode, proceed
as follows:- .

ey
@)

(3)

Select RX TEST [1] . The RECEIVER TEST display appears.

Connect the input of the unit under test to either the RF IN/OUT BNC socket
or N socket [12] . Press SELECT [11] until the LED lights above the selected
socket. '

Select TONES . The TONES menu appears.

IonEs AUD IO SETUP
ANALOGUE E

PIGITAL

Fig. 3-42 TONES MENU

48882-113R
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(4) From the TONES menu, select SEQUENTIAL. The SEQUENTIAL TONES

)
(6)

(7)

(8)

(%)

3-54

menu appears.

SEQUENTIAL TONES SEQUENTIAL TONES

Fig. 3-43 SEQUENTIAL TONES menus

To return to the RECEIVER TEST display at any time, press the key which is
arrowed by RETURN.

From the options on the SEQUENTIAL TONES menu, select the required,
frequency standard as described under ‘Transmitter test’ (e.g. CCIR). The
appropriate RX SEQUENTIAL TONES display appears.

R¥ SEQUENTIAL TOKES HERT PACE
STANDARD: CLIR
- 00BKH,
HMOD1 2. o x FH HEXT YONE
PAGEr 1
a MIT
??NE ERE TRANS TONE BURET

Fig. 3-44 RX SEQUENTIAL TONES display for CCIR

On PAGE 1, enter up to 11 tones by pressing the NEXT TONE key and then
the tone number using the keypad [6] . To terminate each entry, press NEXT
TONE again. This causes the frequency to be displayed against the entered
tone number and moves the cursor down ready for the next entry.

To select PAGE 2 and then PAGE 3, press the NEXT PAGE key. A further 11
tones can be entered on each of these pages.

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
can be created in place of an entered frequency by moving the cursor

appropriately and then pressing DELETE .

48882-113R
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LOCAL OPERATION

To select an extended tone (of 10 times the tone duration up to 700 ms unless
user—defined), press the key which is arrowed by EXTEND. This facility is
used for scanning receivers to ensure capture of the first tone. The letter E is
displayed alongside the altered tone frequency. The EXTEND arrow changes
to CANCEL E. Press this key to revert to normal tones operation.

To generate the tones sequence, press the key which is arrowed by TONE
STEP, TONE BURST or CONTINUOUS as required. The CONTINUOUS
arrow changes to TONES STOP to enable the continuous operation to be
interrupted.

If required, select a frequency offset in the range +9% by pressing the key
which is arrowed by FREQ SHIFT. Enter the offset using one of the keys 0 to
9 with a minus sign when appropriate. All the previously selected tone
frequencies are reset and displayed.

To return to the RECEIVER TEST display, press the key which is arrowed by
RETURN. If CONTINUQUS has been selected, the tones continue to be
transmitted. =

Duplex testing

To generate a programmed tone sequence in the DUPLEX test mode, follow the
instructions for interconnections and general operating procedures given under ‘Duplex
testing’. Then, continue from (4) under ‘Receiver testing’. :

Tones cannot be received in the DUPLEX test mode. To test the reception of a
sequential tones sequence, leave the DUPLEX test mode and follow the instructions given
under ‘Transmitter testing’. '

Audio testing

To generate a programmed tones sequence in the AUDIO TEST mode, proceed as

follows:~
1
@)
(3)

46882-113R
Sep. 91

Select RX TEST [1] and AF GEN [4]. The AUDIO TEST display apppears.
Connect the input of the unit under test to the AF GEN OUTPUT socket .

Select TONES . The TONES menu appears.
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SEQUENT I AL
DTMF

T s
ANAL OGUE E

Fig. 345 TONES menu

(4) From the TONES menu, select SEQUENTIAL ENCODE. The SEQUENTIAL
TONES menu appears.

SEQUENTIAL TONES pres SEQUENTIAL TONES
RETURN RETURN

Fig. 3-46 SEQUENTIAL TONES menus

(5) To return to the AUDIO TEST display at any time, press the key which is
arrowed by RETURN,

(6) -From the options on the SEQUENTIAL TONES menu, select the required
frequency standard as described under ‘Transmitter testing’ (e.g. CCIR). The
appropriate AF SEQUENTIAL TONES display appears.

AF _SEQUENTIAL TONES

STANPARD: CCIR

PRGE: 1 [nExT Yone >

TONE FREG SM

TR atent

+ 1246kHz
b
CONTINUQUS

. L B738KHE
oz
»446BKHZ

-

[ AN
FalE o L

Fig. 3-47 AF SEQUENTIAL TONES display for generating CCIR
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On PAGE 1, enter up to 11 tones by pressing the NEXT TONE key and then
the tone number using the keypad [8] . To terminate each entry, press NEXT
TONE again. This causes the frequency 10 be displayed against the entered
tone number and moves the cursor down ready for the next entry.

To select PAGE 2 and then PAGE 3, press the NEXT PAGE key. A further 11
tones can be entered on each of these pages. :

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
can be created in place of an entered frequency by moving the cursor

appropriately and then pressing DELETE .

To select an extended tone (of 10 times the tone duration up to 700 ms unless
user—defined), press the key which is arrowed by EXTEND. This facility is
used for scanning receivers to ensure capture of the first tone. The letter E is
displayed alongside the altered tone frequency. The EXTEND arrow changes
to CANCEL E. Press this key to revert to normal tones operation.

To generate the tones sequence, press the key which is ar'i'owed by TONE
STEP, TONE BURST or CONTINUOUS as required. The CONTINUOUS
arrow changes to TONES STOP to enable the continuous operation to be

interrupted.

If required, select a frequency offset in the range >9% by pressing the key
which is arrowed by FREQ SHIFT. Enter the offset using one of the keys 0 to
9 with a minus sign when appropriate. All the previously selected tone
frequencies are reset and displayed.

To return to the AUDIO TEST display, press the key which is arrowed by
RETURN. If CONTINUOQUS has been selected, the tones continue to be

transmitted.

To decode a programmed tones sequence in the AUDIO TEST mode, proceéd as

follows:~
(1) Select RX TEST [1] and AF GEN [4] . The AUDIO TEST display appears.
(2) Connect the output of the unit under test to the AF INPUT socket .
(3) Select TONES _ From the TONES menu, select SEQUENTIAL DECODE.
The SEQUENTIAL TONES menu appears.
46882-113R
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SEQUENTIAL TONES

Fig. 3-48 SEQUENTIAL TONES menus

{4) To return to the AUDIO TEST display at any time, press the key which is
arrowed by RETURN.

(3) From the options on the SEQUENTIAL TONES menu, select the required
frequency standard as described under ‘Transmitter test’ (e.g. CCIR). The
appropriate AF SEQUENTIAL TONES display appears.

AF_SEQUENTIAL TONES
STANDARD:r CTIR

PAGEa1l OF 1
TUNE FREG ERROR

RETURN

Fig. 3-49 AF SEQUENTIAL TONES display for decoding CCIR

(6) On the equipment under test, activate the tones which are to be decoded.
When triggered, the instrument displays ACTIVE.

(7) At the end of each measurement, ACTIVE is removed and the decoded tone
number, frequency and % error are displayed. If it is within 5% of a standard
frequency, the closest tone number is displayed along with the associated
error. If the error is worse than 2%, an asterisk is displayed next to the tone
number.

(8) For another test, press the key which is arrowed by RESET. This changes to
READY. Otherwise, return to the AUDIO TEST display by pressing RETURN.

To select a user-defined standard, execute (1) to (3) as above and then proceed as
for “Transmitter testing’ (5) to (9) and then (10) as above.

If the input level changes, go back to the AUDIO TEST display so that the
autoranging is reset,

46882-113R
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REVERTIVE SEQUENTIAL TONES OPERATION

When this is used, the instrument generates a sequential tone sequence for sending
to a receiver, the receiver decodes it, its transmitter produces an answering sequence and
then the instrument decodes the received signal from the transmitter.

Proceed as follows:—

¢
@)

3

(4)

(5)

(6)

™

(8

©)

(10)

46882-113R
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Select RX TEST . The RECEIVER TEST display appears.

Connect the unit under test either to RF IN/JOUT BNC socket or N socket
. Press SELECT until the LED lights above the selected socket.

Set the RF generator frequency, the RE generator level and the modulation
level as previously described under ‘Receiver testing’.

Select TONES . From the TONES menu, select SEQUENTIAL. The
SEQUENTIAL TONES menu appears as under' ‘Receiver testing’.

To return to the RECEIVER TEST display at any time, press the key which is
arrowed by RETURN.

From the options on the SEQUENTIAL TONES menu, select REVERTIVE.
The RX REVERTIVE SEQUENTIAL TONES display first page appears.

RX REVERTIVE SECQUENTIAL TONES

T® FREQs 388.288220MHz
POWERE WIGH > W

SEKD STANDARD: TCIR
MOD LEVEL: 2.080kHz

RECEIVE STANDARD: CCIR

HUD TYPE: FH

CONTINUE
RETURK

Fig. 3-50 RX REVERTIVE SEQUENTIAL TONES display first page

Set the incoming TX FREQ using the FREQ key , the DATA keypad [6]
and a FREQ/LEVEL terminator key as for a generator.

Set the POWER sensitivity to LOW <1 W or HIGH >1 W by pressing the
CHANGE key which is alongside.

Set the outgoing SEND STANDARD to CCIR, ZVEIL, DZVEI, EIA, EEA or
user-defined (UD) by pressing the CHANGE key which is alongside. The
user-defined frequencies are as set under ‘Sequential tones’.

Set the incoming RECEIVE STANDARD to CCIR, ZVEIL, DZVEI, EIA, EEA or
used-defined (UD) by pressing the CHANGE key which is alongside. The
user-defined frequencies are as set under ‘Sequential tones’.
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(11) Set the incoming MOD TYPE to AM, FM or ®M by pressing the appropriate
MOD key [2] .

(12) Press the CONTINUE key. The RX REVERTIVE SEQUENTIAL TONES
display second page appears.

RX _REVERTIVE SEQUENTIAL TONES

HEXT TONE
SEND TONES RECE IV TONES
s

Fig. 3-51 RX REVERTIVE SEQUENTIAL TONES display second page

(13) Define a programmed tones sequence of up to 11 tones as previously
described under ‘Sequential tones’ by using the NEXT TONE key and the

keypad [8] or the VARIABLE control [13] .
(14) To generate the tones sequence, press the SEND key.

(15) To return to the RX REVERTIVE SEQUENTIAL TONES menu, press the
CONTINUE key.

(16) To return to the RECEIVER TEST display, press the RETURN key.
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DTMF (DUAL-TONE MULTI-FREQUENCY) OPERATION

When this is used, each digit is coded into two simultaneous frequencies as
follows:~

Hz 1209 1336 1477 1633
697 1 2 3 A
770 4 5 6 B
852 7 8 S C
941 * 0 # D

Transmitter testing

The instrument generates a DTMF sequence for sending to a transmitter, the
transmitter produces a modulated RF signal and then the instrument decodes the received

signal from the transmitter.
Proceed as follows:-
(1) Select TX TEST [2] . The TRANSMITTER TEST display appears.

(2) Connect the audio input of the unit under test to the AF GEN OUTPUT socket
:

(3) Connect the RF output of the unit under test to either the RF IN/OUT BNC
socket 10l or N socket[1Z] . Press SELECT [ 7] until the LED lights above the
selected socket.

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

(5) Select TONES . From the TONES menu, select DTMF. The DTMF
GENERATOR AND DECODER display appears.

DTHF_GENERATOR AND DECODER PIHF GENERATOR AND DECODER
AF LEVEL: 3908.8m¥ [/TONE]
SEND DATA
in jlcuEar > PURATION OF TONE: lo@ns DURATION
RECEIVE DATA
| [cLEar > [r>
SEND RECEIVE LoaD > BURATION OF GAP: S8ns DURATION
? 8 9 P 7 8 ¢ D
4« 5 6 € 4 5 & €
R N
L 2 3 s 12 3 B [RETURRD

Fig. 3-52 DTMF GENERATOR AND DECODER display pages 1 and 2
for transmitter testing

(6) To return to the TRANSMITTER TEST display at any time, press the key
which is arrowed by RETURN.
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()
(&)

9)

(10)

(11)

(12)
(13)

Set the AF LEVEL (/TONE, i.e. the level of each of the two tones) as
described under ‘Transmitter testing’.

To send single digits, press keys 0 to 9 and adjacent keys as shown on the
SEND mimic.

To enter a sequence of digits in the SEND DATA field, press the CLEAR key
which is alongside, press the LOAD key and then press keys 0 to 9 and
adjacent keys as shown on the SEND mimic.

To change one or more digits, turn the VARIABLE control to highlight a
digit and the press a DATA key [6] or the DELETE key . To terminate
the entry, press the LOAD key again.

To generate the tones sequence, press the SEND key. The received tones are
decoded and shown in the RECEIVE DATA field which scroils to the left when
it is full.

To clear the RECEIVE DATA field, press the CLEAR key which is alongside.
To return to the TRANSMITTER TEST display, press the RETURN key.

To select different tones timing, execute (1) to (5) as above and then proceed as
follows:~

(6)
™

®
©)

Press the key which is arrowed by PAGE 2.

Set the DURATION OF TONES by pressing the key alongside which is
arrowed by DURATION and then entering the duration (in the range 10 to

999) in ms using the keypad [8] . Terminate by pressing the key which is
arrowed by ms.

Set the DURATION OF GAP as in (2).
Press the key which is arrowed by PAGE 1.

Receiver testing

382

The instrument generates a DTMF sequence for modulating the RF generator, the
receiver produces a demodulated AF signal and then the instrument decodes the received
AF signal from the receiver.

Proceed as follows:—

¢y
@)
(3)

(4)

Select RX TEST [1] . The RECEIVER TEST display appears.
Set the RF frequency and the RF level as described under ‘Receiver testing’.

Connect the RF input of the unit under test to either the RF IN/OUT BNC
socket or N socket . Press SELECT until the LED lights above the
selected socket.

Connect the audio output of the unit under test to the AF INPUT socket .

46882-113R
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Select TONES " From the TONES menu, select DTMF. The DIMF
GENERATOR AND DECODER display appears.

DTHE GEMERATOR AND DECODER DTME GENERATOR AND DECODER
HOD LEVEL: 4.3@0KH TONE
£ » LoTonE

SEND DATA
1234567890+ 4ABCON | {cLEar_ > DURATION OF TONE: t9ans BURATICH
RECEIVE DRTA
I ] eteRr >

SEND RECEIVE LeAD > DURATION OF GAP1 S0ns DURATION
7 8 9 D + 8 %
e 5 6 € 4 5 & €
Ve 3 e L2 o5 s [FETRED [RETURN >
8 % % A 2 * % A |[PAacE 2

Fig. 3-53 DTMF GENERATOR AND DECODER display pages 1 and 2

(6)
7
&)

©)

(10)

an
(12)

for receiver testing

To return to the RECEIVER TEST display at any time, press the key which is
arrowed by RETURN.

Set the MOD LEVEL (/TONE, i.e. the level of each of the two tones) as
described under ‘Receiver testing’.

To enter a sequence of digits in the SEND DATA field, press the CLEAR key
which is alongside, press the LOAD key and then press keys 0 to 9 and
adjacent keys as shown on the SEND mimic.

To change one or more digits, turn the VARIABLE control to highlight a
digit and the press a DATA key [6] or the DELETE key . To terminate the
entry, press the LOAD key again.

To generate the tones sequence, press the SEND key. The received tones are
decoded and shown in the RECEIVE DATA field which scrolis to the left when
it is full.

To clear the RECEIVE DATA field, press the CLEAR key which is alongside.
To return to the RECEIVER TEST display, press the RETURN key.

To select different tones timing, execute (1) to (5) as above and then proceed as

follows:~
(6)
(7)

(8)
©®)

46882-113R
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Press the key which is arrowed by PAGE 2.

Set the DURATION OF TONES by pressing the key alongside which is
arrowed by DURATION and then entering the duration (in the range 10 to

999) in ms using the keypad [6] . Terminate by pressing the key which is
arrowed by ms.

Set the DURATION OF GAP as in (2).
Press the key which is arrowed by PAGE 1.
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Duplex testing

This is exactly the same as described under ‘Receiver testmg except that RF
connections are as described under ‘Duplex testing’.

Audio testing

This is exactly the same as described under ‘Transmitter testing’ except that the AF
output of the unit under test is connected to the AF INPUT socket .

DCS (DIGITALLY-CODED SQUELCH) OPERATION

Transmitter testing

The transmitter under test produces a modulated RF signal and the instrument
decodes the received signal from the transmitter.

Proceed as follows:—
(1) Select TX TEST [2] . The TRANSMITTER TEST display appears.

(2) Connect the RF output of the unit under test to either the RF IN/OUT BNC
socket |1 . or N socket |1 . Press SELECT (1 . untii the LED lights above the
selected socket.

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

(4) Select TONES [16] . From the TONES menu, select DCS. The DCS
DECODER display appears.

DES DECODER

GEHER: 194.4Hz  [AIT RATE]
LEVEL: BkHx

POLARITY: NORMAL POLARITY

Fig. 3-54 DCS DECODER display

(5) To return to the TRANSMITTER TEST display at any time, press the key
which is arrowed by RETURN.
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(8)
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LOCAL OPERATION

Set the modulation frequency (to the received bit rate) by using the keypad B
and the Hz terminator key [8] or the VARIABLE control [13] . MOD FREQ is
permanently selected and highlighted in reverse video. The default value is
134.4 Hz. The measured sub-audio deviation level is displayed.

Set the bit polarity by using the POLARITY key. NORMAL is for a positive-
going 1; INVERTED is for a negative-going 1.

On the unit under test, trigger the DCS signal. The decoded signal is shown
pictorially with all possible synchronizing bits (binary 100 marked SYNC)
followed by the relevant possible address codes (9 bits, 3 octal digits). The
preferred code is shown in reverse video.

DCE DECODER

AEIR: 134.4Hx  [BIT RATE]
LEVEL: 1.46&6kHx

POLARITY: NORMAL POLARITY

DATA SYNCHRONIZES IN % PLARCES
SYHC COBE

Fig. 3-55 DCS DECODER display with decoded waveforms

To return to the TRANSMITTER TEST display, press the RETURN key.

Receiver testing

The instrument generates a 9-bit address (3 octal digits) followed by the sync bits
(binary 100) and by the 11 check bits for modulating the RF generator.

Proceed as follows:—

(1)
)
(3)

(5)

46882-113R
Sep. 91

Select RX TEST [1] . The RECEIVER TEST display appears.
Set the RF frequency and the RF level as described under ‘Receiver testing’.

Connect the RF input of the unit under test to either the RF INJOUT BNC
socket or N socket . Press SELECT until the LED lights above the
selected socket.

Select TONES . From the TONES menu, select DCS. The DCS
GENERATOR display appears.
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(6)

)

(8)

©)

(10)

(11)

(12)

DCS GENERATOR

HOD FRE@: 134.4Hx [8I1T RATEI[SEND >

LEVEL: 2B@Hz

POLARITY: NORHAL
CODE: 124 CoDE
RETURN

Fig. 3-56 DCS GENERATOR display

To return to the RECEIVER TEST display at any time, press the key which is

~arrowed by RETURN.

Set the modulation frequency (bit rate) by selecting FREQ and using the
keypad [E] and the Hz terminator key or the VARIABLE control .

Set the sub-audible deviation level by selecting LEVEL and using the keypad
and a terminator key or the VARIABLE contro! .

Set the bit polarity by using the POLARITY key. NORMAL is for a
positive-going 1; INVERTED is for a negative-going 1.

Press the CODE key. This changes to ENTER. Enter the 3-octal-digit (0 to 7)
address code by using the keypad [6] or the VARIABLE control . Press
the ENTER key.

To generate the address, press the SEND key. This changes to STOP.
SENDING DATA flashes on the display.

To stop generation, press the STOP key. Until STOP is pressed, generation
continues behind other operations, DCS is shown in reverse video on the
RECEIVER TEST and DUPLEX test displays, the second AF generator cannot
be reset and pressing TONES causes the DCS GENERATOR display to appear
immediately.

(13) To return to the RECEIVER TEST display, press the RETURN key.

Duplex testing

i

This is exactly the same as described under ‘Receiver testing’ except that the RF

connections are as described under ‘Duplex testing’.
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POCSAG RADIO PAGER TESTING

The instrument produces an RF signal which is modulated by 32-bit code words of
the following form:-

No. of bits Symbol

1.OCAL GPERATION

Purpose

1 M
18 A
2 F
10 C
1 P

Proceed as follows:—

Select RX TEST [1] or DUPLEX TEST[i7] . The RECEIVER TEST display or

M

)

3)

the DUPLEX test display appears.

Message/address

Address

Function

Check
Parity

To the RF IN/OUT BNC socket , connect the Telescopic Antenna which is
available as an optional accessory. See under ‘Accessories’ in Chap. 1.

Select TONES . From the TONES menuy, seiect“ POCSAG. The POCSAG
RADIO PAGER TEST display appears.

POCSAC RADID PAGER TEST
RF FREQI 1353.12509MHz
LEVEL: B.8dBn
HOD FREG: %12.0Hz [BIT RATE}
LEVEL: 4.500kHz {Deum‘rwn}
RIC: 2@97151

ERRORS: @
KARARRAMARAABAAAAPARFFCCLLCCCOLLP

TH. . eeveeeenonovrnntesastssnacs } [32]

RDDRESE +
TONE BWEwwww TSNS SRS | ADDRESS

ALPHA-NUMERIC MESSAGE 2
IRETURN >

CONTACT MARCOGNI.
LRI

POCSAG RADIO PAGER TEST

RF FRES: 133.1838@MHz
LEVEL: @.9dBn
MOD FREQ: Si2.@Hx [BI1T RATE]
LEVEL1 4.%eewkz [DEviatioNi[RIC >
RIC: 2097151
ERRORS: 9
HARAAAAARAARARARARAFE CLCCECCCOCP
A tetevtassrecseesvres N
ADDRESS 1

TONE DEEEEEN WNREENS WWEMENN | SDDRESS
HUMERIC HESSAGE 1

BLEI4SETIOMU ~1(

IRETURN >
[ MESSAGE >

POCSAG RADIOD PAGER TEST

RF FRED:s 153.12300HHz
LEVEL: B.0¢Bn
LEVEL: 4.300kHz [DEVIATIONI[RIC >

HOD FREG: T12.0H: £BIT RATE]
RICr 2897151

ERRORS: @
HAARAARAARARRARAAARAAFFCCCOCCCCLTP

B i ieericerevannesrecesnses ]
ADDRESS ®

TONE % MOUSSSN ¥ WaNsae N BWSE[RDDRESS )

ALERT ONLY
IRETURN >
‘HESSRGE >

PAGER T
PCCSAG RADIO TES TRVERT

RF FREG: 193, 12388HHz
LEVEL: B8.8dBn
MOD FREG: 512.0Hz  [BIT RATE]
LEVEL: 4,38@kHz [DEVIATIONI[RIE >
RIC: 2@9715%
ERRDRS: @
HARRAARRAARAAARARAARFFCCCCCCCLOOP
T wsesiecsiceiesnes ]
ADDRESS 3
TONE M NN NEN EEN
ALERT ONLY
[ReTuRN >
[MESSAGE >

Fig. 3-57 POCSAG RADIO PAGER TEST display with four addresses
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(4)

(5)

(6)

(7)

¢y

€

(10

(11)

(12)

(13)

To return to the RECEIVER TEST display or the DUPLEX test display at any
time, press the key which is arrowed by RETURN.

When required, set the pager’s REF frequency. Each 2955B is programmed
either for a default value of 153.125 MHz (European) or of 152.24 MHz
(North American). To change the default value, see under ‘TONE
STANDARD selection’.

Set a suitable RF level, the modulation frequency (bit rate) and the modulation
level as described under ‘Receiver testing’. The modulation level is the
deviation of the FSK bits 0 and 1 on each side of the carrier.

To enter the pager’s 7-digit RIC (radio identification code), press the RIC key
and use the keypad [6]. RIC changes to ENTER (flashing) when the first digit
is pressed. To enter the RIC, press the ENTER key which then changes back
to RIC. This remains highlighted in reverse video and available for another
entry until the key is pressed agaln.

To choose one of the four addresses, press the ADDRESS key once or more.
The appropriate ringing TONE is displayed pictorially.

Address 1 has two numeric messages. Addresses 2 and 3 are ALERT ONLY. -
Address 4 has three alpha-numeric messages (all languages) or four alpha-
numeric messages (English only). The messages are displayed in the lower
box. To select the message, press the MESSAGE key once or more.

To change the signal polarity, press the INVERT key. The MOD LEVEL
reading is then preceded by ~ in reverse video. To change the polarity back
again, press the NORMAL key.

Errors can be created in the address code word. The errors are displayed in
the upper box. To create an error or delete an existing error, press the
ERRORS key which then changes to CHANGE (flashing). Press the CHANGE
key to change the bit which is highlighted in reverse video. Use the
VARIABLE control to select the highlighted bit. The number of this bit is
displayed in the small right-hand box. E is shown for each error. Against
ERRORS, the total number of errors is shown. To delete all errors
simultaneously, press the ERROR key and then the DELETE key .

To generate the test signal, press the SEND key. SENDING DATA flashes on
the display. The pager does not respond until all the address and message
code words have been completed.

To return to the RECEIVER TEST display or the DUPLEX test display, press
the RETURN key.
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Help key operation

HELP KEY

When the HELP key is pressed, the HELP menu is displayed which enables you to
obtain an operating summary, provides a choice of alternative parameters and imple-
ments the seif testing routines. To return to the operating mode, press the key arrowed by

RETURN.

HELP
TO SELECT THE
HELP YDU WANT,
PRESS A HODE

[TRANSHMITTER TESTING >

fRECEIVER TESTING >

KEY - ONE
ORE OF [DUPLEX TESTING >
THE KEYS WITH
MARKING
BLUE [aup10 TESTING >

[CHANGE PARAHETERS >

{SELF TEST ™
[RETURN >
SOFTWARE VERSION 81 GPIB 86

) MARCONI INSTRUMERNTS 1991

Fig. 3-58 HELP menu

OPERATING SUMMARIES

You can refer to an operating summary by pressing one of the MODE keys which is
arrowed by the following:-

(a) TRANSMITTER TESTING.
(b) RECEIVER TESTING.
(¢) DUPLEX TESTING.

(d) AUDIO TESTING.

The HELP ON TESTING operating summary is then displayed. This includes
information upon key operation (e.g. to select TRANSMITTER TEST, press the TX TEST
key). Note that this is for information only and it is necessary to press the MODE key
arrowed by RETURN twice (once to return to the HELP menu and once to return o the
opérating mode) before pressing the designated key.

HELP ON TRANSHMITTER YESTING

IO SELECY PRESS
TRANSHITTER TEST
NGO TYPE R TR/

DEMOD SANDMIDTH IR (I

DISTORTION [ikHzl jret sl

RECEIVE TONES

T% FREG TR - AR
HUNBERS+TERMINATOR.

AF GEN TS N/ S+ CHEDE +
e re R ELEL TS

NGTE RUNBERS+TERMINATOR.

HIGHL IGHTED PARAHETERS CAN
ALSO BE ADJUSTED USING MMATERS.

%Y TOCGLES BETWEEN 1%kH:r AND 308Hx.
$COPE DISPLAYS DENOD SIGNAL.

ng. 3-59 HELP ON TRANSMITTER TESTING display

46882-113R
Sep. 9t 3-89



LOCAL OPERATION

MELP ON RECETVER TESTING 1 0F 2 HELP DN RECEIVER TESTING 2 OF 2
10 SELECT PRESS 1D _ADJUST PRESS
RECEIVER TEST RF EBEN RAED [ ERTN ) + GRS, R
AF BANDWIDTH T ; NUMBERS+TERMINATOR.
DISTORTION 1kMxz MOD GE#M I+ CHL/B )+ (IR S
) AF LEVEL IN oBV di=is T SEATAD A R
SEND TONES ik <) NUMBERS+TERMINATOR,
NOTE NOTE
DC COUPLING CANNOY BE SELECTED WHEN [2E T rot WD I B0TH $ELEST GEN 1.
REAGING DISTORTION. SINGD OR SAN. TO SELECT GEN 2 PRESS B.
; UHEN DC COUPLED, THE AF VOLTS HIGHLIGHTED PARAMETERS CAN
L READING 1§ TRUE RMS DC+AC. ALSO BE ADJUSTED USING ETECERS.
BB TOGGLES DETUEEN dBY AND dBR. FOR MOD GEN SETTINGS IN MORE  |RETURN >
PEIEINSE TOGGLES BMETWEEN 1%kHz AND 3@2H:. DETAIL. PRESS BN, RIREMNNHITES.
SCOPE BANDWIDTH ID FIXED AT SOikHz.

Fig. 3-60 HELP ON RECEIVER TESTING display pages I and 2

HELP ON DUPLEX TESTING 1 0F 2 HELP 8N DUPLEX TESTING 2 9F 2
TO_SELECT PRESS YO _ADJUST PRESS
. PUPLEX TEST S RF BEN [FE &t GE g E e I
i MOD TYPE KUMBERS+TERMINATOR.
e DEMOD BANDWIDTH e TS MOD GEN DS 0. T
DISTORTION [ikHz] NSRS - NUMBERS+TERMINATOR.
. AUDIO LEVEL IN dBY 60 5 TribY aF GEN PEIE + ST I+
. SEND TONES [TarriE = NOTE NUMBERS+TERMIRATOR.
1 NOTE RF GEN INCREMENTS ARE A$ IN ‘ i
DC COUPLING CANHOT BE SELECTED WHEN RECEIVER TEST, "
READING DISTH, SINAD OR S/N. HIGHLICHTED PARAMETERS CAN /
‘ WHEN D& COUPLED., THE AUDIO ALSO BE RDJUSTED USING MITHITING.
i READING IS TRUE RMS DC+AC.
: TOSGLES BETWEEN 4BV AND dBR. FOR MOD AND AF GEN SETTINGS IN MORE
MDY TOGGLES BETWEEN !SkHz AND 300Hz. DETAIL, PRESS DNEHSREGERHL/ MISRSHATE.

Fig. 3-61 HELP ON DUPLEX TESTING display pages 1 and 2

) HELP 0N _AUPIO TESTING
& TO SELEET PRESS
AUDID TEST AN TS
AF BRNDWIDTH EETIIRRG /e
DISYORTION [ikHz]
SEND TOKES
1 AF GEN DTRG0 + S +
SR RN
HUMBERS+TERMINATOR.
HOTE

WHEN DC COUPLED, THE AF UOLTS
READING IS TRUE RMS DE+AC.

TOGGLES BETWEEN oBY AND uBR. [RETURN >
IR TOGGLES BETWEEN S0uMr AND 308WHz.
PUR AF GEN SETTINGS 1N MORE

DETAIL, PRESS HUNENANRYNEELEING.

Fig. 3-62 HELP ON AUDIO TESTING display

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,
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PARAMETERS

Pressing the key arrowed by CHANGE PARAMETERS causes the parameters menu
to be displayed. It consists of two pages of options as shown below. The selected state is
highlighted in reverse video.

BF LEVEL enE D DEFAULT RE FILTER D
FEEEERIENER 19 /58KH: L 3@eHx LF
STORE FUNCTION B aFF D PEFARLT HOD LEVEL 3. 588KHE D
RF COUNTER RESOLUTION tHz D R®/TX MOD TYPE LOGK CN FEE D
T NG ADI

DEFAULT NOISE READING o D TONE STANDARD T Uss [
62@a BALANCED AF ACCESSORY

P — RF LEVEL OFFSET .8ds )
20dB AF ATTENUATOR ACCESSHRY

F177ED PEMENEIRE o GP1S HODE 2955 ERULATION [

[RETuRN D RETURN

Fig. 3-63  Parameters menu

PAGE 1 allows changes to be made under the following options:~

(a)
(b)
()
(d)
(e)
)

RF LEVEL.

STORE FUNCTION.

RF COUNTER RESOLUTION.
DEFAULT NOISE READING.

600 Q BALANCED AF ACCESSORY.
20 dB AF ATTENUATOR ACCESSORY.

PAGE 2 allows changes to be made under the following options:-

(a)
(b)
(©)
(d)
(e)
()

DEFAULT AF FILTER.
DEFAULT MOD LEVEL.
RX/TX MOD TYPE LOCK.
TONE STANDARD.

RF LEVEL OFFSET.

GPIB MODE.

Pressing PAGE 2 or PAGE 1 selects the other page of the menu; RETURN restores
the HELP menu.

RF LEVEL selection

For the level of the RF generator, select either EMF or PD. European practice is to
show the output level as PD (loaded) or EMF (unloaded).

STORE FUNCTION selection

To enable or disable the STORE facility, select ON or OFF. OFF prevents existing
data being over—written.

46882-113R
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RF COUNTER RESOLUTION selection

For frequencies up to 200 MHz, select either 1 Hz or 10 Hz. The resolution is
10 Hz for frequencies above 200 MHz.

DEFAULT NOISE READING selection

When the instrument is switched on, either S/N or SINAD appears in appropriate
displays until the SINAD S/N key is used. Select S/N or SINAD.

600 QO BALANCED AF ACCESSORY selection

The AF GEN LEVEL setting on the TRANSMITTER TEST display, the AF VOLTS
reading on the RECEIVER TEST display or the AF GEN LEVEL settings on the AUDIO
TEST display is shown in dBm (as appropriate when the 600 Q Interface Unit is fitted)
or V (as appropriate when the 600 Q Interface Unit is not fitted). Select FITTED for dBm
or NOT FITTED for V. _

20 dB ATTENUATOR ACCESSORY selection

When a 20 dB Attenuator is fitted to the AF GEN OUTPUT socket, the displayed
AF GEN LEVEL can be reduced accordingly. Select FITTED for a reduction of 20 dB or
NOT FITTED for the actual level at the socket. When FITTED has been selected, A in
reverse video is displayed alongside the FREQ setting.

DEFAULT AF FILTER selection

Select the 0.3 to 3.4 kFz bandpass filter, the ‘15 or 50 kHz low-pass filter or the
300 Hz low-pass filter.

DEFAULT MOD LEVEL setting

Enter a required modulation level.

RX/TX MOD TYPE LOCK selection

For the DUPLEX test mode, the transmitter’s type of modulation can be locked to
be that of the receiver. Select either ON (for the same type of modulation) or OFF (for
separate setting). :

TONE STANDARD selection

For SEQUENTIAL TONES testing, select either EUROPEAN (CCIR, ZVE], DZVEI
and EEA) or USA (EIA).

For POCSAG radio pager testing, the RF frequency has a default value of 153.125
MHz (European) or 152.24 MHz (USA). To change the default value, select the
appropriate TONES STANDARD and then switch the instrument off and on again.

46882-113R
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RF LEVEL OFFSET setting

When required, enter an offset. This is used to give the appropriate result when an
external RF attenuator is fitted. When an offset has been entered, A (highlighted in

reverse video) appears against RF levels.

GPIB MODE selection

Select either NORMAL or 2955 EMULATION. 2955 EMULATION is required for
use with a Celiular Adapter or when using GPIB software which has been written for the

2955,

SELF TESTING

On the HELP menu, pressing the key arrowed by SELF TEST causes the SELF
TEST display to appear. Press the ALL TESTS key to initiate the complete self testing
procedure. : ‘ :

SELF TEST
TEST ERROR CODE

1.8 PARSSED 5
1.1 PASSED

1.8 PASSED

1.9 pPASSED

.4 PASSED

2.8 PASSED

2.1 PASSED

2.2 PASSED

2.3  PASSED

4.8 PASSED

3.1 PASSED

a2 easse>

2.3 PASSED

Fig. 3-64 SELF TEST display

During each individual test, ACTIVE is displayed. At the end of each of the thirteen
individual tests, either PASSED or FAILED appears against the test number. In the case
of a failed test, the error code for the failure is shown. For the meaning of the codes, see
Table 3-2, Table 3~3 and Table 3-4.

At any time, the self test can be terminated by pressing the key arrowed by
RETURN. At the end of the tests, the instrument waits for RETURN which displays the

HELP menu.

Notes...

(1) Before implementing the self testing procedure, remove any leads which are
connected to the coaxial connectors to prevent extraneous pick-up affecting

the readings.

(2) In the RF counter to RF generator power test, the difference in the setting and
reading levels is due to one-port duplex operation being selected for the test.

The individual tests can be initiated one at a time (e.g. after a failure). Initiate each
individual test by repeatedly using the NEXT TEST key.

46882-113R .
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TABLE 3-2 ERROR CODES FOR RF COUNTER TO RF GENERATOR

FREQUENCY TEST

Error code Test Frequency
(hexadecimal) no.

10

11 1.0 20 MHz
12 1.0 20 MHz
13 1.1 111 MHz
14 1.1 111 MHz
18 1.2 218 MHz
18 1.2 218 MHz
17 1.3 340 MHz
18 1.3 340 MHz
18 1.4 480 MHz
1A 1.4 480 MHz
1B

Error

None (passed)
High (>50 Hz above set freguency)
Low (>50 Hz beiow set fraquency)

High
Low
High
Low
High
L.ow
High
Low

Frequency read failure

TABLE 3-3 ERROR CODES

FOR RF POWER METER TO RF GENERATOR

POWER TEST
Error code Test Fraguency RF Power Error
(hexadecimal)} no. genaerator meter
setting reading
20 None (passed)
21 2.0 300 MHz 0.25 mw 789 mw Low {>2 dB
below st level)
22 2.0 300 MHz 0.25 mw 79 mw High (>2 dB
above set leval)
23 2.1 849 Mz 0.25 mw 79 mwW Low
24 2.1 8439 MHz 0.25 mw 79 mw High
25 2.2 20 MHz 0.25 mw 78 mwW Low
26 2.2 20 MHz 0.25 mw 79 mW High
27 2.3 20 MHz 0.125 mw 40 mW Low
28 2.3 20 MHz 0.125 mw 40 mw High
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TABLE 3-4 ERROR CODES FOR MODULATION FREQUENCY AND LEVEL TESTS

Error code Test RF Modulation Level Error
(hexadecimal) no. frequency fraquency
a0 None (passed)
31 3.0 210 MHz 400 Hz 5 kHz Gen. 1 frequency
(>1 Mz from setting)}
33 3.0 210 MHz 400 Hz 5 kHz Gen. 1 level low
. {>10% below setting)
34 3.0 210 MHz 400 Hz 5 kHz Gen. 1 level high
(>10% above setting)
a2 3.1 210 MHz 1 kHz 5 kHz Gen. 2 frequency
35 3.1 210 MH=z 1 kHz 5 kHz Gen. 2 lavel low
36 3.1 210 MHz 1 kHz 5 kHz Gen. 2 lavel high
37 3.2 210 MHz 1 kHz 50% Gen. 2 level low
38 3.2 210 MHz 1 kHz 50% Gen. 2 level high
39 3.3 216 MHz 1 kiHz 5 rad Gen. 2 level low
3A 3.3 210 MHz 1 kHz 5 rad Gen. 2 level high
46882-113R
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Transmitter monitoring (Option 1 only)

CONTROLS AND CONNECTORS

NER EEED EE ECE [
{ MARCONI INSTRUMENTS —] radio cdmmumngratidns togy sdt 23555‘
f’r 1\ - E i FU}"DOP ﬂ’r— _DATA—:—FR-‘.QL,EV&H:;QD-
& clmhohsiE:
(tere] () L (] (2o
Y& () | GO &
TEE-Z] o EBE]&EJB
s L] o) (= e
AF FILTERS VAFGABLE Amcmw__
o] |l prees) @
L J) - A -
WOSQH.L%COPEW EXT Mo AF AF GEN ACCESSORY O“@ () —
SUPPLY VOLUME INTENSITY YERT HORR SWEEP POSITION -1 HWPUT wPuY DUTFUT WOUT W AN 1 W MAX
N Y| P S 4
(C O ERC S - W,,,.SB* A )
£0308
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Fig. 3-65 Transmitter monitoring controls and connectors

DUPLEX TEST key. Used as a soft key to select the 12 or 180 kHz IF FILTER
as shown alongside on the screen.

RX TEST key. Used as a soft key to select UPPER or LOWER for the RF
IMAGE as shown alongside on the screen. Since the image rejection is 0 dB,
an incoming signal at the RF image frequency produces the same IF as the
wanted source. The use of this key changes the local oscillator frequency so
that it is 21.4 MHz above (UPPER) or below (LOWER) the wanted frequency.
The key is ineffective below 21.8 MHz and at or above 1038.6 MHz.

TX TEST key. For manual tuning only, used to return to TX after selecting

AF GEN . TX is shown in reverse video unless AF GEN has been
pressed.

AF GEN key. See under ‘AF generators’. For manual tuning only, press TX
TEST [3] to return to TX.

LEVEL key. Precedes a keypad entry so that the entered data is recognized
as a level. GEN LEVEL is shown in reverse video.

FREQ key. Precedes a keypad entry so that the entered data is recognized
as a frequency. When applicable, TX FREQ or GEN FREQ is shown in
reverse video,

46882-113R
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A INCR key. Follows a FREQ [6] or LEVEL entry so that the entered data
is recognized as an increment or decrement. When applicable, TX INCR,
GEN FREQ INC or GEN LEVEL INC is shown in reverse video. After
returning to TX FREQ setting, I is shown in reverse video until the increment
entry is cancelled by entering zero or an AF GEN f{requency increment.

DATA keypad. For data entry using numerals 0 to 9 and decimal point.

DELETE key. Deletes a preceding digit or decimal point which has been
entered on the keypad .

FREQ/LEVEL keys. For defining units of frequency. One of these terminates
the data entry. When data is not being entered, any one key selects pV or mV

for the STRENGTH reading. See also and .

dB key. Selects a STRENGTH reading in dBpV or dBr. The relative level is
set to 0 dBr when the key is pressed. :

dBm key. Selects a STRENGTH reading in dBm (50 Q).

MOD keys and LEDs. Enable the type of modulation to be entered. LED
lights to show that the FM, AM or &M (FM with de-emphasis) route to the
demodulator has been selected.

A INCREMENT keys. Increase and decrease the frequency and the level by
the increments which have been set using .

RF INJOUT BNC socket. For the Telescopic Antenna or another antenna or
for a very low-power transmitter or probe. The maximum allowable input to
the sensitive receiver is 1 W. Impedance 50 Q.

SELECT key and LEDs.  For selecting RF INJOUT socket {15 or {17 . LED
lights above the socket selected.

RE IN/OUT N socket. For higher level inputs. The maximum allowable
input to the sensitive receiver is 75 W. Impedance 50 L.

VARIABLE control. Analogue control which provides an alternative to the
DATA keypad for entering data.

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

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

AF GEN OUTPUT socket. BNC socket. For output for modulating the
transmitter.

BAND PASS key. Selects a 0.3 to 3.4 kHz band-pass filter or an external
filter.

DIST’N ON-OFF key. Causes the distortion reading and bar chart to appear.
Distortion is measured using a modulation frequency of 1 kHz. This can be
supplied from the AF GEN OUTPUT socket [21] .
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TX MON ON-OFF key. Causes the TX MONITOR MODE SELECTION

Iig

MENU to be displayed.

TONES key. Causes the TONES menu to be displayed. See under
‘Transmitter testing’.

POSITION « control. In the TRANSMITTER MONITOR mode, this is used as
the SQUELCH control. The legend SQ is shown on the display. When this
controt is fully anti-clockwise, the modulation meter outputs (loudspeaker,
oscilloscope trace, MOD FREQ reading, MOD LEVEL reading and DE-MOD
OUT signal} are enabled. Turn this control clockwise to increase the carrier
threshold leve! below which the modulation meter outputs are disabled. When
the carrier level is below the threshold level, the MOD FREQ reading is
replaced by -SQUELCH- in reverse video.

OPERATION

Introduction

Proceed as follows:—

(1)

2)

3-78

Press the TX MON ON-OFF key . The TX MONITOR MODE
SELECTION MENU appears. This gives the choice of manual tuning, start
and step tuning or selected frequencies tuning as detailed below.

Press the MANUAL TUNE, the START + STEP or the SELECTED FREQS
soft key and then proceed as described under the separate headings. To return
to the previous mode, press the RETURN key.

IR _NUNIYOR MODE SELECTION MENU

TX FREG
SCAN SETUP
SELECTED FREAQS 3

Fig. 3-66 TX MONITOR MODE SELECTION MENU

46882-113R
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Manual tuning

When the MANUAL TUNE soft key has been pressed,

the TRANSMITTER

MONITOR display appears.

TRANSMITTER MONITOR
R oees
1% FRE@ 3@8.eees0MHz CEFSET: -18.@8kHZ

STRENGTH1 5.@n¥

H;D :‘;Eal '“: e:Hz RF IMRGE: LOWER [
o ey | AF FILTER1O.3-3.4uiz
bt * = IF FILTER: l2kHr [

GEM FREQ: 1.8898kHz INCs
LEVEL! 168,8nY INEs

STRENGTH FH
16 wi 18 WHz

+ -
5.68 5.0

A L] +

Fig. 3-67 TRANSMITTER MONITOR display for manual tuning

Continue as follows:-

Set the TX FREQ, the frequency at which the transmitter i$ expected to

(1)
transmit, by using the FREQ key Eﬂ , the DATA keypad and a
FREQ/EVEL key . On the screen, OFFSET is the difference between this
frequency and the transmitter’s measured frequency.

(2) When required, set a frequency increment by using the A INCR key and
the FREQ 1 and FREQ | keys . When an increment has been entered, Iis
shown in reverse video alongside the transmitter frequency.

(3) Connect the Telescopic Antenna (a supplied accessory) to the RF IN/OUT
BNC socket or another antenna to the RF INJOUT BNC socket or N
socket . .

(4) Press SELECT [18 until the LED lights above the appropriate RF IN/OUT
socket or .

(5) Select the transmitter’s type of modulation by pressing the MOD FM key, the
MOD AM % key or the MOD &M key 3] . :

(6) Using RX TEST [2] as a soft key, select the RF IMAGE as UPPER or LOWER.

(7) Using DUPLEX TEST [1] as a soft key, select the IF FILTER as 12 or
180 kHz.

(8) Select the unit of the STRENGTH reading by pressing one of the
FREQ/LEVEL keys [10 for uV or mV, the dB key [11] for dBuV or the dBm key
for dBm (50 Q).

46882-113R
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STRENGTHr 5. apv
HOD FREGr ERENTXTIWHEIS

TRANSMITTER MONITOR -u
CH 0Qag: J3¢1.098B8NRKI

OFFSET) —-18,B0LHzZ
RF IMAGE: LOWER [
AF FILTER:Q.3-3.4kHz

LEVEL
! 1F FrLYER: 1zkHz [

CEN FREG: 1.8008khHz NG
LEVELY 10¢.¢nV INGt
STRENGTH EM
187w 1T kHz
- -
8.82 || 8,81
& 4 3

Fig. 3-70 TRANSMITTER MONITOR display during scanning

(4) When scanning has stopped, the frequency can be stepped manually by using
the FREQ t and FREQ | keys [18] provided that an AF FREQ increment has not

been entered.

Selected frequencies tuning

When the SELECTED FREQS soft key has been pressed, the TX MONITOR
SELECTED FREQS MENU appears. This menu allows the user to define a frequency

scanning sequence under the following options:—

(a) DISPLAY CHAN. Select ON when a channel number is to be dispiayed for

each frequency.

(b) FREQUENCY. Enter up to eleven different frequencies.
(¢) CHANNEL. When required, enter the channel number which is to be

displayed for each

For the DISPLAY CHAN option, there is a SELECT soft key. This can be used to

toggle between ON and OFF.

frequency.

TX MONITOR SELECTED FREGS MENU

DISFLAY CHaN: W OFF SELECT
FREBUENCY CHANNEL
NERT ENTRY
LL vk ceinsaiiestbens 1es |
208.00008MH 11
CHANGE FREG
30Q,B8208aMHx iz
400, Q2B2IMNH 3
= L - [ERANGE CHAN
S20.900Q02MHz 14
TNSERT
ConT INUE

Fig. 3-71

3-82

TX MONITOR FREQS MENU with five entries
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For the frequency and the channel options, there is a NEXT ENTRY soft key and an
INSERT soft key with which to access the required frequency. The selected entry appears
in reverse video. For each option, there is a CHANGE key which has to be pressed once
and then it changes to ENTER. The numerical setting can then be changed by entering a

new value on the DATA keypad . If a mistake is made, press the DELETE key [9] and

then press

the correct key. Any change can be aborted by pressing any other soft key. If

the entry is correct, press the ENTER key or a FREQ/LEVEL key. The ENTER key then
changes back to CHANGE. If a mistake is now found in the data, the number has to be

re—entered

after pressing CHANGE. To delete a whole frequency and channel entry,

press the DELETE key [s] before using the DATA keypad .

Continue as follows:-

6

@)
3)

(4)

46882-113R
Sep. 91

After the introductory procedure and entering any changes in the SELECTED
FREQS MENU, press the CONTINUE soft key. The TRANSMITTER
MONITOR display appears (as for START + STEP scanning).

When required, proceed as for manual tuning (5) to (12).

Press the SCAN soft key which changes to STOP in reverse video (as for start
and step tuning). To stop scanning at any time, press the STOP key.
Otherwise, the sequence of frequencies is scanned repeatedly until a carrier is
found and ~SQUELCH- is replaced by the modulation frequency. The STOP
key then reverts to SCAN. To return to the previous mode, press the RETURN

key.

When scanning has stopped, the frequency can be stepped manually by using
the FREQ 1 and FREQ | keys provided that an AF FREQ increment has not
been entered. .
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Store and recall operation
INTRODUCTION

By using the STORE key, the user can store front panel settings except those of the
analogue controls such as intensity, volume etc.

Each store has a 2-digit number in the range 00 to 26. Store 00 is automatically
allocated to instrument settings at switch—off or loss of mains or battery power. Store 26
is automatically allocated to a Cellular Adapter for set-up information.

By using the RECALL key, the user can restore settings which were previously
stored.

STORE PROCEDURE

This is enabled when the STORE FUNCTION is selected as ON in the parameters
menu. Proceed as follows:~

(1) Press the STORE key. The STORE/RECALL MENU appears.

STORE/RECALL MENU

NO MGDE TITLE
COPY STORE

o2 RX POUER OFF {cory sToReD
21 RX DEFARULT FBIT TITLE
eg RX DEFAULT
@3 RX DEFAULT
Q4 RX DEFAULY
83 RX DEFRULT
26 RX DEFARULT
87 R¥ DEFA{LT
©8 RX DEFAULT

STORE_

CDEFQGHIJKLMNDPQRSTU
=

VWXYZR122456789/~. X%

Fig. 3~72 STORE/RECALL MENU

(2) On the DATA keypad, enter a 2-digit store number.

{3) If required, enter a title as described below.

(4) To return to the previous display, press the RETURN key.
To enter a title, proceed as follows:-

(1) Press the EDIT TITLE soft key. This changes to END EDIT and EDIT TITLE
NO: appears.

{2) On the DATA keypad, enter the 2-digit store number.

(3) Rotate the VARIABLE control o select each character and press the ENTER
soft key for each one. Alternatively, press keys on the DATA keypad.

(4) Use the STEP— and STEP-— soft keys to change the position of the entry
cursor.

46882~113R
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(5) Page 1 has stores 00 to 08. Press the PAGE 2 soft key for stores 09 to 17.
Press the PAGE 3 soft key for stores 18 to 26. Press the PAGE 1 soft key to
return to stores 00 to 08.

(6) Press the END EDIT soft key which changes back to EDIT TITLE.

To renumber a store, proceed as follows:~
(1) Press the COPY STORE soft key. COPY FROM: appears.

(2) On the DATA keypad, enter the 2-digit number of the source store. TO:
appears.

(3) On the DATA keypad, enter the new 2-digit number.

RECALL PROCEDURE

Proceed as follows:—

(1) Press the RECALL key. The STORE/RECALL MENU appears.

(2) On the DATA keypad, enter a 2-digit store number. The stored display
appears.

Except when the STORE FUNCTION is selected as OQFF in the parameters menu,
titles can be entered and stores can be copied. See under ‘Store procedure’.
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Printer operation

INTRODUCTION

Any Listen Only printer can be used with the 2955B. The 24 Column Printer (part
no. 54211-001D) is available as an optional accessory. See under ‘Accessories’ in
Chap. 1.

POWER SUPPLIES

When operating with the 2955B, the 24 Column Printer uses the ACCESSORY
socket for its power supply. For stand-alone operation, it requires a supply of 12 V at
2 A peak. Any other printer may need its own power supply. However, the
ACCESSORY socket (pin 2) can be used for +12 V at approximately 100 mA continuous.

GPIB CONNECTIONS

The GPIB socket on the printer is connected to the GPIB Interface Unit which is
fitted at the rear of the 2955B. The GPIB Lead Assembly (part no. 43129-189U) is,
available as an optional accessory. For use with IEC connectors, the IEEE to IEC Adapter
is availabie as an optional accessory. See under ‘Accessories’ in Chap. 1.

PRINTING
To use the 24 Column Printer for measurement results, proceed as follows:~
(1) Make the power supply and GPIB connections as given above.

(2) On the 2955B’s GPIB Interface Unit, set the TALK ONLY switch 6 to on (not
OPEN). In the Talk Only mode, switches 3, 4 and S are inoperative, Set
switches 1 and 2 as required as follows:-. .

Switch Function
ADDRESS 16 {1) ADDRESS 8 (2)

0 Upper and lower case, <CR> suppressed

1 Upper and lower case <CR> not suppressad
0 Upper case only, <CR> suppressad

1 Upper case only, <CR> not suppressed

(3) Switch off the 2955B and then switch it on again to enable the instrument to
read the new switch settings.

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

(5) Press the key arrowed by PRT. This starts the Printer and results in a printout
of the major settings and readings shown in the top half of the display. See
the example in Fig. 3-72. Once printing has started, there is no way to abort
it.
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(6) When using the ACCESSORY socket for power, the screen may be affected
(e.g. the sides may be drawn in) due to power drain, especially when printing
rows of dots. This is unimportant and does not affect measurement results
since these are already frozen.

TRANSMITTER TEST

AF1 FREQ:1.0000kHz
LEUEL s 100, Oml
AF2 FREQ:L.0D00KHZ
LEUEL c100.Gmdd  OFF
FILTER:Q. 2-3.4kHz

READINGS

TH FREQ:299.5999%65MHz
POMER: 0. Bdwid

MO FREQ:1,.000kHz
LEVEL I 1.5t kH=
DISTHIL. 4%

MODELZ cunnennnns
SER NOZsuaneuesns

DATE. cvsanunsnn

Fig. 3-73  Example of the printout for a transmitter lest

For further information, refer to the Instruction Manual for the printer.
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GPIB Interface Unit
INTRODUCTION

This unit is for the remote control of a 2955B (along with fourteen other devices) by
means of a GPIB (general purpose interface bus) controlier and suitable GPIB cabling.
Further information on the general features and applications of the GPIB system can be
obtained from the separate GPIB Manual which is offered as an optional accessory. See

under ‘Accessories’ in Chap. 1.

The GPIB controller is a microcomputer with a GPIB interface circuit and with GPIB

system software. At the keyboard, a high-level language (e.g. BASIC) is used.
Commands for the 2955B are embedded in high-level statements. The controller
converts these into the appropriate signals on the GPIB. The 2955B coanverts the GPIB

signals back into its own commands.

The controller can be operated in immediate mode or programs can be saved and
then loaded and run. '

There is a wide range of controilers and details of operations. However, examples
are given for a typical technical computer.

SWITCH SETTINGS

The instrument’s address can be selected on the switch bank which is positioned on
the GPIB Interface Unit on the rear of the instrument. See Fig. 4-1.

For the talk and listen mode, set the TALK ONLY switch 6 to OPEN (0). Set the
ADDRESS 2 and 4 switches (4 and 3) to on {not OPEN) to give an address of 6 (or set
any other address in the range 0 to 30 decimal).

For the talk only mode, set the TALK ONLY switch 6 to not OPEN (1). The
positions of ADDRESS 1, 2 and 4 (5, 4 and 3) are irrelevant. Set the ADDRESS 16 and 8
switches (1 and 2) as required as follows:~

Switch Function
ADDRESS 16 (1) ADDRESS 8 {2)

8] G Upper and lower case, <CR> suppressed
Q H Upper and lower case <CR> not suppressed
1 0] Upper case only, <CR> suppressed

1 1 Upper case only, <CR> not suppressed

When the HELP key is pressed, the HELP menu is displayed. This shows the GPIB
address at the bottom of the screen. In the talk only mode, T is shown after the listen

address.
Note...

If any switch position is changed, switch off the instrument and then switch it on
again so that the instrument reads the new setting(s).

46882-113R
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DISPLAY

e it e

'I_;ALK ONLY »
e I 2

ADDRESS _ 4~ |

0 l_-- 1(3 ;L

£o257

Fig. 4-1  Switches on the GPIB Interface Unit set to the
talk and listen mode and to address 6 (2 + 4)

During GPIB operation, the foliowing are shown on the screen:~

" (a)

(b)

(c)

(d)

4-4

REM. Once the instrument has received a remote enable and has been
addressed, it enters the remote state. REM appears in reverse video in the
bottom right-hand corner of the screen.

ADR. When it is in the remote condition and the instrument is addressed to
either talk or listen, ADR appears in reverse video in the bottom right~hand
corner of the screen.

SRQ. When it is in the remote condition and enabled, a service request is
raised. SRQ appears in reverse video in the bottom right-hand corner of the
screen.

LCL. When it is in the remote condition and LLO (Local Lockout) has not
been sent, LCL {LoCal.} appears next to the HELP key. Pressing HELP then
causes the instrument to enter the GTL (Go To Local) condition. The GTL
condition is not the same as the power-on condition since the REN {Remote
Enable) line from the controller is still active.

46882~113R
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Serial Interface Unit

INTRODUCTION

This unit is for the remote control of a 2955B using the EIA-232 (formerly RS-232)
interface standard. The unit accepts all the GPIB commands for the 2955B and also
additional local commands which perform the same function as some of the interface
messages on the GPIB. These messages are exclusive to the instrument and are not
included in the EIA-232 standard.

SWITCH SETTINGS

On the PCB of the Serial Interface Unit, there is a bank of switches which can be
reset as follows:—

Data rate

Switches 1 and 2 are used to set the data rate as follows:—

© Baud Switch 1 Switch 1
800 OFF OFF
1200 ON OFF
2400 OFF ON
9600 ON ON

Data bits and parity bits

Switches 3 and 4 are used to set 7 or 8 data bits and even or odd parity as follows:~

Data bits Start bits Stop bits Parity bits Switch 3 Switch 4
7 1 1 Even OFF CFF
7 1 1 Odd OFF ON
8 1 1 None ON QFF or ON

Xon/Xoff protocol

When switch § is set to OFF, RTS contact 4 is held high and CTS contact 5 is
ignored. The interface responds to stall characters (ASCI 13 decimal) by holding off all
character output until unstall (ASCH 11 decimal) is received. In addition, when the
interface input buffer is full, the interface sends a stall character.

When switch § is set to ON, RTS contact 4 is held high until the input buffer is full.
RTS contact 4 is then brought low and a stall character is sent. CTS contact 5 can be
used to stall output from the interface.

Talk only

When switch 6 is set to OFF, the 2955B operates in the talk only mode (upper and
lower case, <CR> not suppressed). This allows connection to a printer. In this mode, the
HOLD DISPLAY key is used to freeze the display. PRT appears alongside the HELP key.
Press the key arrowed by PRT to start the printer.

46882-113R
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DISPLAY

During remote operation, the following are shown on the screen:-

(a) REM. Once the instrument has received a remote enable and has been
addressed, it enters the remote state. REM appears in reverse video in the
bottom right-hand corner of the screen. '

{b) ADR. Except when the Serial Interface Unit is in the talk only mode, ADR
appears in reverse video in the bottom right-hand corner of the screen.

(c} SRQ. When it is in the remote condition and enabled, a service request is
raised. SRQ appears in reverse video in the bottom right-hand corner of the
screen.

LOCAL COMMANDS

These are not included in the standard EIA-232 set but are normally associated with
the GPIB. They are included to provide additional flexibility, particularly when the 2955B
is within an automatic test installation.

Local commands are preceded by <ES> (ASCI decimal 27). There are five local
commands as follows:-

Command code Function

SPL Serial Poll. Returns cne ASCIl character (status byte) in the range Q to 127,
The status byte bit locations are the same as for the GPIB except that the
M3B (data ready} is omitted,

LLO Local LOckout. Locks out the front panel control.

GTL Go To Local. Terminates remote control,

Ct.R Device CleaR, Periorms a GPIB device clear.

TRG TRiGger. Performs a GPIB Group Execute Trigger <GET>,

46882-113R
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Commands for the 2955B

INTRODUCTION

These take the form of a two-letter command code which is sometimes followed by
numerical data. These are detailed under ‘Command codes’.

Delimiters are required to separate multiple data and multiple statements and to
terminate the last command in a string.

The command codes perform different types of function as follows:~

(a)
(b)
(©)
(d)

SYNTAX

Normal functions of the keys on the front panel.
Functions for which the MODE keys are used as soft keys.
GPIB instructions which are not appropriate to manual operation.

Requests for readings of measurements and settings which you would normally
view on the screen.

Conventions

The following conventions are used in this manual:-

Notation Explanation Example
AAAAAAAA Ttems which are entered as a string, xR
<AAAAAAS ASCII control function which is

entered as an ASCII code or

ASCTY character which is entered as &

single key stroke. <LF>
<aaaaaa> Information as described which is to be

entered as a string. <data
[ ] Entry of the enclosed item is optional. [<data>]

The previous item(s) can be repeated as

necessary. <data><delimiter> ...
Delimiters

There are two types of delimiter as follows:-

@

(b)

46882-113R
Sep. 91

Low priority. <,> or <;> or <SPACE> or <CR>. These are used to separate
fields within a statement. These can be omitted when ambiguity does not
arise.

High priority. <LF> (linefeed), <ETX> (end of text) or <ETB> (end of text
block). These are used to separate adjacent statements and to terminate the
last statement. (When required by the controller, the GPIB bus EOI line can
be activated. See under EX.)
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Command format
<command code> [<data>][<command code>|[<delimiter>] ... <delimiters>

where <command code> is a 2-letter code as given under ‘Commands for the
29558

and <data> is an integer (NR1 format) or a fixed decimal point number
(NRZ format). Exponential formats are not allowed.
Where there is more than one item of data, delimiters have to be used.

A typical command string {where the data items are separated by commas, the
commands are delimited by sernicolons and the string is terminated by <LF>) is as
follows:—

RX;RG;FR123.5MZ;RID27,CS;WR0,0, TEST RESULT<LF>

46882~113R
4-8 Sep. 81
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Command codes
COMMAND CODES FOR KEYS

There is a command code for each of the normal functions of the keys on the front
panel. Functions are as given in Chapter 3 except where otherwise stated. Some of these
codes are followed by the data which is shown. See Table 4-1 and Fig. 4-2.

There is a command code for each of the functions for which the MODE keys are
used as soft keys to select programmed functions from menus. Functions are as given in
Chapter 3. For some of the functions, there are alternative command codes so that they
can be entered directly without the user needing to know the existing state. These
command codes for direct entry are followed by the data which is shown. See Table 4-2
and Fig. 4-3. Where shown, some of the keys can be used at any time without selecting

the normal menu.

OTHER COMMAND CODES

There "are command codes which are not appropriate to manual operation. See
Table 4-3. Further explanations are given under ‘Writing a program’.

There are command codes for measurements and settings. See Table 4-4. Further
explanation is given ‘Writing a program’.

ASCII CODES

An ASCIH character has been allocated to each key. When the command code SK is
used, the character’s ASCI code is sent. See Fig. 4-4.

SUMMARY

See Table 4~5 for an alphabetical list of command codes.

48882-113R
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TABLE 4-1 COMMAND CODES FOR NORMAL FUNCTIONS OF KEYS
Key Key Function Command Data
group legend code
MODE and TX TEST X
miscellansous RX TEST RX
blue DUPLEX TEST DX
TONES TN
TX MON ON-COFF Display TRANSMITTER
MONITOR MODE
SELECTION MENU XE
SCOPE/BAR BAR charts BC
SCOPE 8C
HOLD DISPLAY O0ff or on HD 0 or 1
Brown HELP HP
FUNCTION AF GEN AG
green RX=T¥X FREQ RT
RF GEN RG
SET MOD SM ..
CN OFF Cff or on NF 0 or 1
All modulation off MD 0 or 1l
or modulation 1
and external
modulation on (for
compatibility with
2955 MOD ON-OFF)
SINAD §/N and 0Off, SN 0, 1, 2 or 3
DIST"N ON-OFF DEFAULT NCISE
READING (as under
PARAMETERS) ,
non—default reading
or DISTORTION
Brown AC DC AC AC
pC DC
DATA FREQ FR
orange LEVEL LYV
A INCR DI
STORE 8T
RECALL RC
DATA Numerical As key
white DELETE DE
FREQ/LEVEL MHz V MHz MZ
orange \'4 VL
kHz mV kHz KZ
mV MV
Hz uv Hz HZ
nv uv
dB dB DB
dBuv BU
dBm oM
45882-113R
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Key Key Function Command Data
group legend code
MOD M M
orange AM % AM

oM RAD PM
A INCREMENT FREQ 1 ' FU
brown FREQ | ¥D

LEVEL 1 LU

LEVEL } LD
AF FILTERS BAND PASS and 0.3 to 3.4 kHz, FI 0, 1, 2 0or 3
brown LOW PASS 15/50 kHz,

300 Hz or
external

OSCILLOSCOPE SINGLE . SW
brown REP RP

4> TD

»q T

$ D

p4 vu .

i

Brown SELECT +—+ BNC RF IN/OUT, IP 0, L or 2

N RF IN/OUT or
one-port duplex

(=] (=]

f ]
[ 1\ - =) — =y

(=] OO B Re
| = MO0 B ke
() I OO BA e
) (] = OO B
K
E1
=] [=] (][]
=

N 7/
<7 —_—
=R S D

om= P Jmo

(]
9 ®|©.0

ceBy

e(O)
o)

Fig. 4-2 Command codes for normal functions of keys
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TABLE 4-2 COMMAND CODES FOR SOFT-KEY FUNCTIONS

Menus Function Command code
or e —
displays Normal Direct
Code Data
TONES AUDIO SETUP XA
MCOD SETUP KA
MOD or AF SETUP XA
SEQUENTIAL XB
SEQUENTIAL ENCODE XB
DTMF xC
DCS XD
SEQUENTIAL DECODE XD
POCSAG XE
RETURN XG
TX AUDIO SETUP LOCK or UN-LOCK XE ‘LL I or O
RX MODULATION SETUP SHAPE XF WS 0 (SINE),
1 (SQUARE},
2 (TRIANGLE),
or 3 (SAW
TOOTH}
RETURN XG
EXT MGCD or QOFF XH
SEQUENTTIAL. TONES CCIR XA
ZVEI XB
DZVEI XC
EEA XD
EIA XD
USER DEFINED XE
REVERTIVE XF
RETURN XG
TX SEQUENTIAL TCNES NEXT PAGE X8
RESET or READY XC
RETURN XG
RX SEQUENTIAL TONES NEXT PAGE XA
AF SEQUENTIAL TONES NEXT TONE XB
TONE BURST XC
CONTINUCUS or
TONES STOP XD
TONE STEP XE
FREQ SHIFT XF
RETURN XG
EXTEND or CANCEL E XH
USER DEFINED STANDARD NEXT TONE XB
o DURATION XD
ms XE
CONTINUE XF
RETURN XG
COPY XH
46882-113R
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oy

Menus Function Command code
OF e e e T s
displays Normal  Direct
Code Data
COPY TONES MENU CCIR XA
ZVET XB
DZVEL XC
EEA XD
EIA XE
RETURN XG
R¥X REVERTIVE SEQUENTIAL POWER xXB
TONES menu SEND STANDARD XC
RECEIVE STANDARD XD
CONTINUE XF
RETURN xG
RX REVERTIVE SEQUENTIAL NEXT TONE XB
TONES display SEND Xc
CONTINUE XF
RETURN XG
EXTEND or CANCEL E XH
DTMF CENERATOR AND Send single digits As key OD 0 to F
DECODER SEND . XB 85
CLEAR SEND DATA XC CT
CLEAR RECEIVE DATA XD Ch
LOAD XE LS
TONE DURATION XC
ms XD
GAP DURATION XE
RETURN XG
PAGE 2 or 1 XH
DCS DECODER SERD or STOP XB
DCS GENERATOR POLARITY XC
CODE or ENTER Xb
RETURN XG
POCSAG RADIO PAGER TEST INVERT OR NORMAL XA
SEND XB
RIC or ENTER XC RI 7 digits
ERRORS or CHANGE XD
Create PP 1 to 32
Delete PT 1 to 32
ADDRESS XF PA 1, 2, 3 or 4
RETURN XG
MESSAGE XH PS 1, 2, 3 (all
. languages) or 4
(English only)
HELP TRANSMITTER TESTING XA
RECEIVER TESTING XB
DUPLEX TESTING XC
AUDIO TESTING XD
CHANGCE PARAMETERS XE
SELF TEST XF
RETURN XG
46882-113R
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Menus Function Command code
or e e
displays Normal Direct
Code Data
PARAMETERS RF LEVEL
{(Any menu for EMF or PD XA EM or PD
direct codes) STORE FUNCTION
ON or OFF XB SE or SD
RF COUNTER RESOLUTION
1 Hz or 10 Hz XC
DEFAULT NOISE READING
S/N or SINAD XD
600 () BALANCED AF ACCESSORY
FITTED or NOT FITTED XE
20 dB AF ATTENUATOR ACCESSORY
FITTED or NOT FITTED XF
DEFAULT AF FILTER
0.3 - 3.4 kHz BP,
15/50 kHz LP or
300 Hz LP XA
DEFAULT MOCD LEVEL XB
RX/TX MOD TYPE LOCK
ON or OFF XC
TONE STANDARD
EURQOPEAN or USA XD
RF LEVEL OFFSET XE
GPIB MODE
NORMAL or 2955 EMULATION XF M 0 or 1
RETURN XG
PAGE 2 or 1 XH
SELF TEST NEXT TEST XA
ALL, TESTS XF
RETURN XG
TX MONITOR MODE MANUAL TUNE XB
SELECTION MENU START + STEP Xc
SELECTED FREQS XD
RETURN XG
TRANSMITTER RF IMAGE
MONITOR UPPER or LOWER XB IM or 0
(MANUAL TUNE) I FILTER
12 or 180 kHz XC Ir or 1
RETURN XE
LCL XH
TX MONITOR START DISPLAY CHAN: ON or OFP XB CH or O
+ STEP MENU TX START FREQ: XC
TX START CHAN: XD
INCREMENTS XE
NUMBER OF STEPS: XF
RETURN XG
CONTINUE XH
46882-113R
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Menus Function Command cods
or am
displays Normal Direct
Code Data
TX MONITOR DISPLAY CHAN: ON or OFF XB CH l1or 0
SELECTED FREQS NEXT ENTRY XC
MENU CHANGE FREQ XD
CHANGE CHAN XE
INSERT XF
RETURN XG
CONTINUE XH
TRANSMITTER SCAN or STQP XA FS l1oroC
MONITOR RF IMAGE
{START + STEP or UPPER or LOWER XB IM 1 or©
SELECTERD FREQS) IF FILTER
12 or 180 kHz XC IiF G or 1
RETURN XE
LCL XH
DIRECTICONAL
POWER METER
(Any menu for PEP or CW XC PR or CR
direct codes) LCL XH
TRANSMITTER TEST
RECEIVER TEST
DUPLEX TEST
AUDIO TEST LCL XH

~/
b ]

.

OO0 0e
(I O I I
0 O O O
Dol

L] L]

\

./

P in

® 00

OO0~ =
C:ji::][ii}lcz) @ @:

Nt/

®

/|
0o EEEEE
~00000a00

- 0]
O] OO

om0
29 ®©:0
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TABLE 4-3 COMMAND CODES FOR NON-MANUAL OPERATION

Function Command Data
code
DIRECTIONAL POWER METER display disable when Directional
FPower Head is fitted DT
DIRECTIONAL POWER METER display enable when Directional
rower Head is fitted ET
Output buffer purge (clears data available flag but
service request flag remains raised) PG
Output from 2955B with letters of mixed case in units
(e.g. dBm) (default condition which suits most
printers) L.C
Output from 298558 with all letters of upper case in units
{(e.g. DBM) uc
Output from 29558 having <CR><LF> between readings and
<LF> with the GPIB“s ¥0I line true when the output
buffer is empty (default condition which suits most
controllers) LF
Output from 28558 having <CR><LF>» with the GPIB s EQOI
line true between readings and <ETX> with the GPIB’s
EOQI line true when the output buffer is empty EX
Poke byte <n> into memory location <m> (includes a 10 ms
delay for EEPROMs) (Data cannot be poked to the
display since it is not memory mapped - use WR,) PO <m>, <n>
Poke bytes <nl>, <n2> ete (up to a terminator) into
memory locations starting at <m> (maximum of 64 bytes)
(includes a 10 ms delay for EEPROMs) DU <m>, <nl>,
<n2>
(These should not be used except under the supervision
of & Marconi Instruments representative.)
Screen clear Cs
Screen output disable DS
Screen output enable ES
Screen restore ) RS
On screen, suppress reverse video REM, ADR and SRQ and
soft key legend LCL (This is cleared by RS.) 3P
On screen, draw soft key box to arrow the key where <n>»
is the box position and <m> is the box length (number
of characters}. BX <>, <m>
On screen, write <string> starting at given column and WR 0 to 39,
given row {This is followed by delimiter <ETB> <ETX> or 0 to 31,
<LF>. <CR> has the effect of <CR><LF>.) <string>
Service request inhibit (default), error only or enable 5Q 0, 1 or 2
'SEQUENTIAL TONES, select FREQUENCY measurements for use
with RD 14 to 24 (Table 4-3-4) TF
SEQUENTIAL TONES, select TONE number and ERROR
measurements for use with RD 14 to 24 (Table 4-3-4) TE
Sound a tone in the loudspeaker (The  loudness is BP
determined by the VOLUME control setting.) or PB
VARTABLE control disable DV
VARIABLE control enable EV
46882-113R
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I TABLE 4-4 COMMAND CODES FOR READINGS

Function Command Dala
code

Send (when next addressed to talk) the measurement or

setting as specified in <n> as follows:- RD <>
'i AF counter FPREQUENCY measurement 5
2 AF CENERATOR FREQUENCY INCREMENT setting a5
AF GENERATOR FREQUENCY setting 29
AF CENERATOR LEVEL INCREMENT setting 38
AF GENERATOR LEVEL setfing 30
AF CENERATOR 2 FREQUENCY setting 100
AF GENERATCR 2 LEVEL setting 101
AF LEVEL measurement in dBV or dBr 104
AF LEVEL voltage measurement ‘ 6
DIRECTIONAL POWER METER FORWARD POWER measurement 11
DIRECTIONAL POWER METER REVERSE POWER measurement 12
DIRECTIONAL POWER METER VSWR measurement 13
DTMF RECEIVE DATA 109
g MODULATION FREQUENCY INCREMENT setting 37
’ MODULATION FREQUENCY measurement 3
MODULATION FREQUENCY setting 31
R MODULATION LEVEL default setting 1086
é MODULATION LEVEL INCREMENT setting 38
+ MODULATION LEVEL measurement in dB : 105
MODULATION LEVEL voltage measurement 4
MODULATION LEVEL setting 32
MODULATION LEVEL peak positive measurement 9
MODULATION LEVEL trough negative measurement 10
MODULATION 2 FREQUENCY setting 102
MODULATION 2 LEVEL setting 103
POCSAG RIC setting 108
RECEIVER SINAD, S/N or DISTORTION measurement T
_ RF counter FREQUENCY measurement 1
- RF GENERATOR FREQUENCY INCREMENT setting 33
ﬂ RF GENERATOR FREQUENCY setting 27
. RF GENERATOR LEVEL INCREMENT setting 34
RF GENERATOR LEVEL setting 28
. RF POWER measurement in W or dBm 2
X SEQUENTIAL TONES DURATION in ms setting 107
a SEQUENTIAL TONES, current PAGE number 25
SEQUENTIAL TORES, standard setting 26
SEQUENTIAL TONES, TONE 1 )} FREQUENCY measurement 14
SEQUENTIAL TONES, TONE 2 ) or TONE number and 15
SEQUENTIAL TONES, TONE 3 ) ERROR measurement as 186
SEQUENTIAL TONES, TONE 4 ) determined by using 17
SEQUENTIAL TONES, TONE §& ) TF or TE 18
SEQUENTIAL TONES, TONE 6 ) {Table 4-3-3) 15
SEQUENTIAL TONES, TONE 7 ) 20
SEQUENTIAL TONES, TONE 8 ) 21
: SEQUENTIAL TONES, TOKE 9 ) 22
" SEQUENTIAL TONES, TORE 10 ) 23
; SEQUENTIAL TONES, TONE 11 ) 24
TRANSMITTER MONITOR mode CHANNEL number 112
TRANSMITTER MONITCR mode SCAN status (0 for stopped,
1 for scanning 111
TRANSMITTER MONITOR mode SQUELCH status (0 for
demodulation meter outputs disabled, 1 for
demodulation meter outputs enabled) 110
&
5 46882-113R
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Function Command Data
code
RD <>
TRANSMITTER SINAD, §5/N or DISTORTION measurement 8
whole page of measurements and settings (TRANSMITTER
TEST, RECEIVER TEST and DUPLEX tests only) 39

Send (when next addressed to talk) an ASCII code for the
character of the last key pressed - see Fig. 4-3 3K

Send (when next addressed to talk) the code for the last
error detected ER
Send (when next addressed to talk) the data at memory
location <m> PE <m>
{(This should not be used except under the supervision
of a Marconi Instruments representative.)

Send (when next addressed tu talk) a data string which,
when sent back to the instrument, restores current
settings 3V

Send (when next addressed io talk! the software version

number : VN

{A 2955B is distinguished from a 2955 by having a

version number above 100.)
{ h)
i i

)
"/
®
5

L CAC )2 X0
LI BT 0 e
CICICEIEIE]Ee
L]
(] [e=] (=]

(o] [] Gl
Le] [v] L]

N . J, I o

» 55HE0 S 999 @[@0

5 cozg

2i0.8.0/8i8

HRINRRREE

Fig. 4-4  ASCII characiers sent when the SK command code is used
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TABLE 4-5 SUMMARY OF COMMAND CODES

Command Data Function

code

AC AS AC DC key ~ AC selected

AG AS AF GEX key

AM As AM % key

BC AS SCOPE/BAR key — BAR charts selected

BP sound a tone in the loudspeaker

BU As dB key - dBuV selected

BX <n>, <m> On screen, draw soft key box to arrow the key where <n>
is the box position and <m> is the box length (number
of characters)

cD CLEAR DTMF RECEIVE DATA

CH 1 or O TRANSMITTER MONITOR mode DISPLAY CHANNEL ON or OFF

CM 0 or 1 NORMAL 2055A or 2855 EMULATION (under any menu)

CR Select CW for DIRECTICNAL POWER METER (under any menu)

cS Screen clear

cT CLEAR DTMF SEND DATA

DB As dB key - dB selected

DC As AC DC key — DC selected

DE As DELETE key

234 As A INCR key

DM As dBm key

DS Screen output disable

DT DIRECTIONAL POWER METER display disable when
pirectional Power Head is fitted

Dy <>, <nl>, Poke bytes <nl>, <n2> etc (up to a terminator) into

<ne> ... memory locations starting at <m> (maximum of 64 bytes)

v VARIABLE control disable

DX As DUPLEX TEST key

EM Set instrument to EMF measurement (under any menu)

ER Send (when next addressed to talk) the code for the
last error detected

S Screen output enable

ET DIRECTIONAL POWER METER display enable when
Directional Power Head is fitted

EV VARIABLE control enable

EX send <EOI><ETX> when the output buffer is empty

FD As FREQ | key

FI 0, 1, 2 or 3 As BAND PASS and LOW PASS keys - 0.3 to 3.4 kHz BP,
15/50 kHz LP, 300 Hz or external selectied

M As FM key '

FR AS FREQ key

FS 1l er O TRANSMITTER MONITOR mode SCAN or 3TOP

FU As FREQ T key -

HD 0 or 1 AS HOLD DISPLAY key — off or on

HP As HELP key

HZ As Hz pV key - Hz selected

Ir 0 or 1 TRANSMITTER MONITOR mode IF filter 12 kHz or 180 kHz

M 0 or l TRANSMITTER MONITOR mode RF IMAGE UFPPER or LOWER

IP 0, 1 or 2 As SELECT + key — BNC RF IN/OQUT, N RF IN/OUT or

46882~-113R
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code

LD
LF
LL i0r O
LS
Ly
LV

MZ
NF
oD
PA
PB
PR
FPE <m>

or 1
to F
v 2, 3 or 4

OO

PG

PM

PO <>, <

PP 1 to 32

PR

PS 1, 2, 3 or 4
pr 1 to 32

RC

As kHz mV key -~ kHz selected

Letters mixed case to be used in terminator strings
(e.g. dBm)

As LEVEL | key

Send <EOI> with <LF>

LOCK or UN-LOCK modulation or AF levels together
LCAD DTMF itones sequence

As LEVEL T key

As LEVEL key

AS ON OFF key - all modulation off or

modulation 1 and external external modulation on
(for compatibility with 2955 MOD ON-QFF)

As kHz mV key - mV selected

As MHz V key - MHz selected

As ON OFF key — off or on

Send single DIMF digits

Set POCSAG ADDRESS

Sound a tone in the loudspeaker

Set instrument to PD measurement (under any menu}
Send (when next addressed to talk) the data at memory
location <m>

Purge output buffer

As ©M RAD key

Poke byte <n> into memory location <m>

Create POCSAG ERRORS

Select PEP for DIRECTICNAL PCWER METER (under any menu)
Set POCSAG MESSAGE

Delete POCSAG ERRORS

A5 RECALL key

4-20
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RD <n>

Function

send {when next addressed to talk) the measurament or
setting as specified in <n> as follows:-—

1 RF counter FPREQUENCY measurement

2 RF POWER measurement

3 MODULATION FREQUENCY measurement

4 MODULATION LEVEL voltage measurement

3 AF counter FREQUENCY measurement

8 AF LEVEL voltage measurement

T RECEIVER SINAD, S/N or DISTORTICN measurement

8 TRANSMITTER SINAD, S/N or DISTORTION measurement

2 MODULATION LEVEL peak positive measurement

10 MODULATION LEVEL trough negative measurement

11 DIRECTIONAL POWER METER FORWARD POWER measurement

12 DIRECTIONAL POWER METER REVERSE POWER measurement

13 DIRECTIONAL POWER METER VSWR measurement

14 SEQUENTIAL TCONES, TONE 1 ) FREQUENCY measurement

15 SEQUENTIAL TONES, TONE 2 ) or TCNE number and

16 SFQUENTIAL TONES, TONE 3 ) ERRORS measursment as

T SEQUENTIAL TONES, TONE 4 ) determined by using

18 SEQUENTIAL TONES, TONE § ) TF or TE

19 SEQUENTIAL TONES, TONE & ) {Table 2-3)

20 SEQUENTIAL TONES, TONE 7 ) 5

21 SEQUENTIAL TONES, TONE 8 )

22 SEQUENTIAL TONES, TONE § )

23 SEQUENTIAL TONES, TONE 10 )

24 SEQUENTIAL TONES, TONE 11 )

25 SEQUENTIAL TONES, current PAGE number

26 SEQUENTIAL TONES, standard setting

27 RF generator FREQUENCY setting

28 RF generator LEVEL seiting

29 AF CENFRATOR FREQUENCY setting

30 AF CENERATCR LEVEL setting

31 MODULATION FREQUENCY setting

32 MODULATION LEVEL setting

as RF FREQUENCY INCREMENT setting

34 RF LEVEL INCREMENT setting

35 AF GENERATOR FREQUENCY INCREMENT setting

35 AF GENERATOR LEVEL INCREMENT setting

a7 MODULATION FREQUENCY INCREMENT setting

38 MODULATION LEVEL INCREMENT setting

38 Whole page of measurements and settings (TRANSMITTER
TEST, RECEIVER TEST end DUPLEX tests only)

100 AF GENERATOR 2 FREQUENCY setting

101 AF CGENERATOR 2 LEVEL setting

102 MODULATION 2 FREQUENCY setiing

103 MODULATION 2 LEVEL setting

104 AF LEVEL measurement in dBV or dBr

1056 MODULATION LEVEL measurement in dB

106 MODULATION LEVEL default setting

107 SEQUENTIAL TONES DURATION in ms setting

108 POCSAG RIC setting

100 DTMF RECEIVE DATA

110 TRANSMITTER MONITOR mode SQUELCH status (0 for
demodulation meter outpuis disabled, 1 for demodulation
meter outputs enabled)

111 TRANSMITTER MONITOR mode SCAN status (0 for stopped,
1 for scanning)

112 TRANSMITTER MONITOR mode CHANNEL number

46882-113R
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Command Data Function

code

RG As RF GEN key

RI T digits Set POCSAG RIC

RP As REP key

RS Screen restore

RT As RX=TX FREQ key

RX As RX TEST key

SC As SCOPE/BAR key — SCOPE selected

5D Store disable and PCke disable (under any menu)

SE tore enable and POke enable (under any menu)

SK Send (when next addressed to talk) an ASCII code for
the character of the last key pressed - see Fig, 4-3

M As SET MOD key

SN 0, 1, 2 or 3 As SINAD S/N and DIST'N ON-OFF keys — off,
default (SINAD or S/N), non-default (S/N or SINAD) or
DISTORTION

SP On screen, suppress annunciators REM, ADR, SRQ and LCL

5Q 0, 1 or 2 Service request inhibit, error only or enable

S8 SEND DTMF tones sequence

sv Send (when next addressed to talk) a data string which,
when sent back to the instrument, restores current
settings

ST As STORE key

sw AS SINGLE key

TD AS ++ key

TE SEQUENTIAL TONES, select TONE number and ERROR
measurements for use with RD 14 to 24 (Table 2-4)

TF SEQUENTIAL TONES, select FREQUENCY measurements for use
with RD 14 to 24 (Table 2-4)

™ 0 or 1 As TX MON ON-OFF key off or on

TN As TONES key

TU AS =t key

X As TX TEST key

uc Letters upper case only to be used in terminator

strings (e.g. DBM)

uv As Hz pV key - v selected
VD As 1] key
VL As MHz V key - V selected
VN Send (when next addressed to talk) the software version
number
vu AS |1 key
WR g to 39, Write <string> starting at given column and given raow
’ 0 to 31,
<string>
WS 0, 1, 2 or 3 Wave SHAPE ~ SINE, SQUARE, TRIANGLE or SAW TOOTH -
XA AS TX TEST key as soft key
XB As RX TEST key as soft key
XC As DUPLEX TEST key as soft key
XD As TONES key as soft key
 XE As TX MON ON-OFF key as soft key
T XF As SCOPE/BAR key as soft key
XG A5 HOLD key as soft key
XH As HELP key as soft key

46882-113R
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Writing a program

OPERATING EXAMPLE

RX;RG:FR123.5MZ;DI100KZ;LV~30DM; SM;FR1KZ;LV50AM;NF1 JAC SN2<LLF>
is an example of a composite statement which has the following meaning:-

Explanation

Statement Key equivalent
RX; RX TEST
RG; RF GEN

FR FREQ

123 .5M2 125.5 MHz
DI A INCR
100KZ 100 kHz
LV LEVEL
—-30DM; -30 dBm
SM; SET MOD
FR FREQ

1KZ; 1 kHz

LV LEVEL
50AM; 50 AM %
NF1; ON OFF
AC; AC BC

SN2 SINAD S/N
<LF>

In RECEIVER TEST mode,
set the RF generator
frequency

to 123.5 MHz,

set the increment

to 100 kHz,

set the RF level

to —-30 dBm,

set the modulation
frequency

to 1 kHz,

sot the modulation level
to 50% AM and,

with modulation on,

set to AC coupling and
measure Signal to noise

The above example is equivalent to a normal sequence of keys except as follows:-

(a) NF1 is a direct entry without knowing the existing state.

(b)

AC is a direct entry without knowing the existing state.

(c) SN2 is a direct entry on the assumption that SINAD is the DEFAULT NOISE
READING selection under PARAMETERS.

GPIB CONTROLLER PROGRAMS

On the controller, set the 2955B to remote control and enter 2955B commands
within quotation marks (e.g. OUTPUT 706;"RX” <LF>). In this example, the number
indicates the controller’s GPIB port (i.e. 7) and the 2955B’s address (i.e. 06).” REM and
ADR appear in reverse video on high-level displays. Also, the soft key arrow LCL (local)

appears.

To return to local manual control, press the LCL key.

On the controller, you can request data from the 2955B when it has completed
measurements or for any other reason (e.g. ENTER 706;A$ <LF> and say PRINT AS

<LF>).

46882-113R
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COMPUTER PROGRAMS

When using a computer and the EIA-232 (formerly RS-232) interface strandard,
ensure that a suitable NULL modem is fitted. Check that the parameters match those of
the 2955B.

After switching on, check that ADR appears in reverse video on the display to
indicate that the 2955B is ready to listen.

The exact method of sending and receiving data depends on the programming
language which is used. Refer to the documentation for the programming language.

COMMAND INPUT

If the 2955B detects a syntax error, then that command and all subsequent com-
mands up to the next low-priority delimiter are aborted and an error is raised.

The 2955B’s input buffer length is 128 characters. If the buffer becomes full, then
the GPIB is held off until further space is available. However, if the buffer does not
contain a command delimiter, then the data is lost and an error is raised. This is because
command interpretation, and hence buffer unloading, does not occur until a command
string delimiter is received.

DATA OUTPUT

Every request for data causes a response from the instrument. This takes the
following form:-

<data> [<data type>] <delimiter>
where <data> contains the reading

and <data type> is an ASCII string when the data requires qualifying
(e.g. MHz and dBm).

The data may be a numerical or alpha string. There is no fixed format except that
numerical data conforms to NR1 or NR2 data types (i.e. non-exponential).

All readings are terminated with <LF>. The GPIB bus EOI line is sent true when the
output buffer is empty.

If no data is available, the default response is NULL.

Certain commands cause the instrument to output more data than it can store in its
output buffer {e.g. SV and RD39). The result is that the data is held off from entering the
‘buffer and hence the instrument stops. To prevent locking up the instrument, a 2 second
timeout takes effect. If data output has not been started or is read out slower than 1
character per 2 seconds, then a buffer overflow error is raised and the instrument aborts
the command.

46882-113R
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STATUS BYTE AND SERVICE REQUESTS

In the instrument, there is one status byte which contains the following bits:-

Byte Function

IRKXXXXKK Data ready

XIXXXXXX Service request

XXIXXXRX An error bit is high

XXX1IXXXX Numerical entry error (error bit 4)
REXXLXXX Data error {(error bit 3)

XXXXXLIXX Abnormal operation (error bit 2)

XXXXXKIX Syntax error (error bit 1)

KXXXXXXDL Input/output buffer overflow (error bit 0)

When the 2955B’s service request is enabled by means of SQ1 or SQ2, it can send
the status byte when the controlier takes a serial poll (e.g. SPOLL (706) <LF>). After
8Q1, the service request bit is high only when an error bit is high. After SQ2, the service
request bit is high when an error bit or the data ready bit is high.

When the service request bit is high, SRQ appears in reverse video on high-level
displays and the GPIB’s SRQ line is true. _

The data ready and error bits are cleared the next time the instrument is addressed
to talk. The service request bit is cleared after a serial poll.

CREATING A SCREEN DISPLAY

A GPIB controiler can be used to create your own form of screen display. The
2955B has a number of screen commands and it has a comprehensive character set stored

in memory.

Screen commands

Using the command codes which are listed in Table 2-3, create your own display as
follows:~

(a) Use CS to clear the current display from the screen.
(b) Use WR and BX to define your own display.

When CS is used, measurements remain on the screen. Use DS to stop
measurements (disable) from being shown on the screen and use ES to write
measurements (enable) on the screen.

46882-113R
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WR (WRite) commands

These are used to write characters on the screen display. The command code WR is
followed by the start location and then the characters which are to be written.

The start address takes the form <c>,<r>, where <c> is the column number and the
<r> 1§ the row number as shown on the worksheet which is given in Fig. 4~5. This can be
copied and used for plotting.

Anything immediately following WR<c>,<r>, is treated as a literal until a high-
priority delimiter is seen. Thus, when there is more than one WR command in a state-
ment, end each with <LF>, <CR> (moving the cursor to the beginning of the next line),
<ETB> or <ETX> (e.g. WR20,15,A <LF> WR20,16,B <LF>) and do not only insert a
delimiter at the end (e.g. not WR20,15,A,WR,20,16,B<LF>). In a controller statement,
CHRS$(10) would be used for <LF>
(e.g. OUTPUTT06;“WR20,15,A”;CHR$(10);“WR20,16,B”;CHRS(10)).

45882-113R
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Character set

For the complete set of characters for the instrument, see Table 4-6 and Fig. 4-6.
These characters are used with the WR command to write onto the screen display. In
addition to alphanumerical characters A to Z and 0 to 9, there are elements to make
graphics, oscilloscope graticules and bar charts.

With the principal exception of the alphanumerical characters A to Z and 0 to 9, the
characters are non-ASCIl. There are two ways to enter non-ASCII characters - either
use the code or enter the ASCH equivalent (eg. for k£, use
“WR10,10,”;CHRS(41); CHR$(38) or “WR10,10,)&"). When a lower case letter (ASCII)
is sent from the controller, it is interpreted by the 2955B as a reverse video upper—case
letter.

For codes 3, 10, 13 and 23, blanks are shown on Fig. 4-6. These codes are for
<ETX>, <LF>, <CR> and <ETB>. As codes 3 and 10 are not available for reverse video 0
and 7, codes 2 and 19 are used instead. A reverse video z can be seen on the CHANGE
PARAMETERS menu but it is only available to internal software and not from the GPIB.

Table 4-6 and Fig. 4-6 are for normal operation. For 2955 emulation, there is one
difference - the character for code 125 (reverse video /) is not as shown but is the same .
as the box element for code 63. '

Heverse video characters

For characters which have a bar at the top (i.e. E, F, T and Z), a better appearance
can be given by writing a reverse video top character (code 59) directly above it (e.g
“WRI10,15,e” for a reverse video E with “WR10,14,”;CHRS$(59) or “WR10,14,;” for a

reverse video top character).

46882-113R
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TABLE 4-6 CHARACTER CODES

Code 2955B character ASCH
dec hex
¢] o — (Reverse video)
1 1 (Reverse video)
2 2 0 (Reverse video)
3 3 <ETX> <ETX>
4 4 1
to to to
2] e & (Reverse video)}
10 A <L.F> <LF>
11 B 8 {(Reverse video}
12 C 9 (Reverse video)
13 b <CR> <CR>
14 E Arrow symbol
15 F * (Reverse video)
16 10 {) (Reverse video)
17 11 # (Reverse video)
18 12 *
19 13 7 {(Reverse video)
20 14 3
21 15 #
22 18 Bell symbol
23 17 <ETB> <ETB>
24 18 ?
25 18 @
28 1A Copyright symbol
27 1B Graphics element
28 iC <
29 1D {
30 iE ]
31 1P Space (Reverse
video)
32 20 Space Space
33 2% s !
34 22 2 "
35 23 _ {Underline) #
36 24 L $
37 25 % %
38 26 0 &
39 27 m ‘
40 28 d {
41 29 k )
42 2A Lo *
43 2B + &
44 2¢ . .
45 2D - -
46 2B .
47 2F [ /

46882-113R
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193

218
219
to

223

224
to
255

28558 character

to to
2

o]

Reverse videc top
Graphics element

Graphics element
Graphics element
Graphics element
A

to

Z

Graphics element
Graphics element
>

Graphics element
Graphics element
Pointer symbeol

A

to

Z (Reverse video)
Graphics element
Graphics element
/ (Reverse video)

i
H

\[>=—a/.—-\Ng>®'~5VII Ao

——— N o
o]

Graticule elements

Graphics element
(Flashing)

A

to

Z (Flashing)

Graphics elements
(Flasghing)

Bar chart elements
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REMOTE OPERATION

Graticule elements
There are sixty-four graticule elements for oscilloscope displays (codes 128 to 191).

When two or more graticule elements are adjacent in a vertical line, the oscii-
loscope trace is automatically enabied. Enabling starts from half-way down the top
element to half-way down the bottom element. The oscilloscope trace is not enabled for
a single element or for alternate elements in a vertical line. For a space with the trace
enabled, it is necessary to use code 128 and not code 32.

If these elements are used for other purposes in a user—defined display, the
oscilloscope trace could cause peculiar effects. To detect the presence of a trace, check
for any movement while adjusting the POSITION controls.

BX (BoX) commands

These are used to draw arrowed boxes for the functions of soft keys. The command
code BX is followed by data <n> and <m>.

The box positions data <n> is the decimal equivalent of the 8-digit binary number
which indicates by 1 or 0 which of the eight keys have a box or no box alongside.  The
eight bits (reading left to right) are for the boxes in rows 29, 25, 21,17, 13,9, Sand 1
respectively. Thus, for a box or no box alongside each key, <n> is the sum of the
following decimal data:-

Row  Key Decimal data
1 TX TEST Lor©
53 RX TEST 2 or O
9 DUPLEX TEST 4 or O
13 TCNES 8 or ©
17 Unmarked (2955B)
TX MON ON-OFF (Option 1) 16 or ©
21 SCOPE/BAR 32 or O
25 HOLD DISPLAY g4 or ©
o

29 HELP 128 or

The length data <m> is the maximum number of characters in the box. The actual
total length is 3 more than this - 1 for the left side and 2 for the arrow. When boxes of
different lengths are required, sequential BX commands have to be sent.

Thus, to display SELECT in a box of total length 10 alongside the SCOPE/BAR key,
use BX32,7;WR31,21,SELECT<LF>).

Since CONTINUE and RETURN are commonly used for menu displays, the facility
exists to call up these labels directly by adding fixed values to <m>. The positions for
these are fixed ~ CONTINUE alongside the SCOPE/BAR key and RETURN alongside the
HOLD DISPLAY key). This replaces a WR command.

46882-113R
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To call up the CONTINUE box, add 32 to <m>. Ensure that there is sufficient room
for the word in the box (i.e. 32 + =8 = =40), otherwise CONTINUE cannot be included.
Thus, to disptay CONTINUE in a box of total length 11 alongside the SCOPE/BAR key,
the command is BX32,40<LF>.

To call up the RETURN box, add 128 to <m>. Ensure that there is sufficient room
for the word in the box (i.e. 128 + =6 = >134), otherwise RETURN cannot be included.
Thus, to disptay RETURN in a box of total length 9 alongside the HOLD DISPLAY key,
the command is BX64,134<LF>,

To clear the screen prior to the boxes being displayed, add 64 to <m>.

User-defined display examples

To write a reverse video A at the centre of the screen at column 20, row 15, use
“WR20,15,";CHRS$(97) or “WR20,15,a”. To write SELECT in the box alongside the
SCOPE/BAR key, use BX32,6:WR32,21,SELECT<LF>. See Fig. 4-7.

Column
0 5 10 15 29 25 30 35 Jeighting
R 0 LT T e T T T T T i T I T TTI T T,
o I . pu iy 20 In
3 %1 5 2l fm
>T' g 2% iDUPLEx
10 .
] X 13 23 !TONES
16 e f _
my X 17 2 l%ﬁﬁm
20 - l SELIECT 31 21 25 { SCOPE
251 | 25 2° [E%:v?_m
| > 20 27 IHELF-‘
bt et beo o o

Fig. 4-7  Screen addressing example

A typical application of a user-created display is shown in Fig. 4-8 which features
‘an interconnection diagram.
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Graticule elements

There are sixty~four graticule elements for oscilloscope displays (codes 128 t0 191).

When two or more graticule elementg are adjacent in g vertical line, the oscil-
loscope trace ig automatically enahjeq. Enabling starts from half-way down the top
element 1o half-way down the bottom element. The oscilloscope trace ig not enabled for
a single element o for alternate elements in 3 vertical line. For g Space with the trace
enabled, it jg necessary to use code 128 and not code 32.

If these elements are ysed for other purposes in g user~defined display, the
oscilloscope trace could cause peculiar effects. To detect the presence of g trace, check
for any movement while adjusting the POSITION controls.

BX (BoX) Commands

- code BX g followed by data <n> and <ms.
The box positions data <n»

which indicateg by 1 or 0 which .
eight bits (reading Jeft tq right) are for the boxes in rows 29, 25, 21 17,13,9, 5 and 1

respectively. Thus, for a box OF no box alongside each key, <n> jg
following decimal data:—

Row Key Decimal data
1 TX TEST 1oro
5 RX TEST 2 or 0
9 DUPLEX TEST 4 or 0
13 TONES 8 or o

17 Unmarked (28558)

TX MON ON-OFF (Option 1) 16 or o
21 SCOPE/BAR 32 or o
25 HOLD DIsSPLAY 64 or o
29 HELP 128 or ¢

Thus, to display SELECT in a box of tota] length 10 alongside the SCOPE/BAR key,
use BX32,7:WR37 ,21 ,SELECT<LF>),

Since CONTINUE and RETURN are commonly used for menu displays, the facility
EXISts to call up these labels directly by adding fixed values to <ms. The positiong for

these are fixed - CONTINUE alongside the SCOPE/BAR key and RETURN alongside the
HOLD DISPLAY key). This replaces a WR command.

46882-113R
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To call up the CONTINUE box, add 32 to <m>. Ensure that there is sufficient room
for the word in the box (l.e. 32 + =8 = =40), otherwise CONTINUE cannot be included.
Thus, to display CONTINUE in a box of total length 11 alongside the SCOPE/BAR key,
the command is BX32,40<LF>,

To call up the RETURN box, add 128 to <m>. Ensure that there is sufficient room
for the word in the box (i.e. 128 + =6 = =>134), otherwise RETURN cannot be included.
Thus, to display RETURN in a box of total length 9 alongside the HOLD DISPLAY key,
the command is BX64,134<LF>.

To clear the screen prior to the boxes being displayed, add 64 to <m>.

User-defined display examples

To write a reverse video A at the centre of the screen at column 20, row 15, use
“WR20,15,7;CHRS(97) or “WR20,15,2". To write SELECT in the box alongside the
SCOPE/BAR key, use BX32,6;WR32,21, SELECT<LF>. See Fig. 4-7.

Column
. 0 5 10 15 20 25 ap 35 Weighting
Row 0 LTy T T e T Ty T T T T T T TR i
W i >.__ 1 29 Tx
5 p 21 !Hx
bx 22 !DUPLEX
10 —
L] >: 13 23 I?ONES
15[ LA ]
m3 - X7 2% [(B:ﬂﬁm*
20 L —
- SELIECT X 21 25 Isoops
2512 pugt 2° !E%‘sﬁ[ﬁm
5 L > 2 27 I HELP
EENEEENE NN AR R

Fig. 4-7  Screen addressing example

A typical application of a user-created display is shown in Fig. 4-8 which features
an interconnection diagram.
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HAND PORTABLE TEST

RADIG:

ABCLZ3S

29338
PLEARSE
CONNECT
RADID

-~
-*
ikl
31
1=
-
&

O ey
P9 33T

oy
©  ansA
ST

LR R RN
1

Loy
o =a

AS SHOWR

THEKR PRESS
ANY KEY
TO CONTIHUE

X
[
(1]

SPEAKER

ANTEHNNA

—F% a1 a7a1s

100G Start:
1010
1020
1030
1040
1050
1060 Radio:
1076
1080
1090
1100
1110
1128
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1248
1250
1260
1270
1280
1296
1300
1310
1320
1330
1340
1350

1360 Displaypage:

1370
1380
1390
1400
1410
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DIM A$[100]
Addr=706

REMOTE Addr
RESTORE Radio
GOSUB Displaypage
STOP

REMOTE OPERATICN

Underline

Upper left cormer
Upper right corner
tower left corner
Lower right corner
Horizontal line
Vertical line
Horizontal line lower
Crossover

&

DATA 11,0, "HAND PORTABLE TEST"

DATA 11,1, “fHHHHHHAHH
DATA © "RADIO: "
DATA 0,5, "

DATA 0,6, "ABC1234
DATA 0,7,
DATA 0,8,
DATA 0,
DATA O
DATA 0,11,”PLEASE
DATA 0,12,"

DATA 0,13, "CONNECT
DATA 0,14,"

DATA 0,15,"RADIC
DATA 0,16,"

DATA 0,17,"AS SHOWN
DATA 0,18,"

DATA 0,19,"

DATA 0,20,

DATA 0,21, "THEN PRESS
DATA 0,22,"

DATA 0,23, "ANY KEY
DATA 0,24,"

4
5,
6
7
8
9,
10,“
11

3
¥
1

DATA 0,25,"TC CONTINUE

DATA 0,26,"
DATA 0,27,"
DATA 0,28,"
DATA 0,29,"
DATA 0,30,"
DATA 0,31,"

READ X,Y¥,AS$

IF X<0 THEN RETURN
OUTPUT Addr USING "K*
GOTO1370

END

QUTPUT Addr USING "K";

hex

23
3¢
5E
3E
5F
40
3F
7C
7B
ZA

FHHHHEREE
<EREECEEEEREEAERERERE ™"
?<RERREEEE" <L
27 FLLLLLLELTY
77 T LLLCLLLLT ™
27 2955 7 2"
7?7 L CAR Cal A
77 7L e
77 P O <Y
>EEEEERRRA- << <7
? < rad
FhkccskE 000 0O Q7
TG
7?7 "
7"
7?7 7 ANTENNA"
7?7 1"
77<@@R"™"
MIC 777 on
7>7 7"
? 7?0 07"
SPEAKER? 7 7
)@?O?"
v
>@@@ "
RADIO"
UNDER"
TEST"
"HD1ESCS" ¢ CLEAR SCREEN
"1 PAGE COMPLETE?
;l!wRI!;X;H,H;Y;H’l!;As

Fig. 4-8 Display example
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Chapter 5
BRIEF TECHNICAL DESCRIPTION

-]
[in]
[22]

INTRODUCTION e

RF SIGNAL GENERATOR...

AF VOLTMETER

AF GENERATORS

RF POWER METER
MODULATION METER ... ..
DISTORTION AND NOISE METER
SENSITIVE RECEIVER

1 !
wd OO ON LA B DD

|
o

UIM(I\L)\K’J\M(J\LA"U

INTRODUCTION

The RF signal generator, the AF voltmeter, the AF generators, the RF power meter,
the modulation meter, the distortion and noise meter and the sensitive receiver are each
described in this chapier. The counters and the oscilloscope are not included as their
construction does not affect the operation of the instrument. The signalling codes. tests
are not included as they are mainly implemented in software. '
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BRIEF TECHNICAL DESCRIPTION

RF SIGNAL GENERATOR

A simplified block diagram is shown in Fig. 5-1.

Three voltage controlled oscillators are phase locked te a 10 MHz reference so that
they operate with a synthesizer to provide an output in the range 400 kHz to 1600 MHz.
The generator can be amplitude modulated, frequency modulated or phase modulated.
The internal modulating signal is derived from the AF generators. An external audio
signal can be applied to the EXT MOD INPUT socket to add to the internal modulating

signal.

The output frequency can be set in steps of 50 or 100 Hz. The output level can be
set in steps of 0.1 dB. Using the HELP key, the output level can be selected as EMF
(unloaded) or PD (loaded). The maximum output to the BNC socket is 400 mV and to

the N socket, through a 20 dB attenuator, is 40 mV.

REVERSE
POWER
PROTECTION
BNG -
b
|
y 1 4
cenEnaTon Fert—o—o—tad MoDULATER < PSSR, SNV /\/ —7 ooivEoL Fesd 20 an F—a(
j\ 0.4-1000 MHz
L)
b EMPERATURE
INFUT DETEGTOR
Fig. 5-1 RF signal generator block diagram
48882-113R
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BRIEF TECHNICAL DESCRIPTION

AF VOLTMETER

A simplified block diagram is shown in Fig. 5-2.

The AF voltmeter measures an input in the ranges 20 Hz to 50 kHz and 0 to 100 V
applied to the AF INPUT socket. The AC/MDC key is used to switch in and out a capacitor

so as to measure AF volts with or without the DC component.

Following

microprocessor-operated level control circuits and an output to the AF counter, the signal
is fed through a switch-selected 0.3 to 3.4 kHz band-pass filter or 300 Hz or 50 kHz
low-pass filter. Output from an RMS detector is analogue-to~digital converted and the

AF voltage is displayed.

U T
COUNTER ™1 o
~ 50 kHz
5 % . S
Dads —! [‘ - fro—0—tal SRS ] -G - m > DISPLAY
[aF rUT] Coseaaw| [ - BMS
R
300 Hz
Fig. 5-2  AF voltmeter block diagram
46882-113R
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BRIEF TECHNICAL DESCRIPTION

AF GENERATORS
A simplified bleck diagram is shown in Fig. 5-3.

When they are enabled by means of the AF GEN key and the 1 and 2 keys as
appropriate, the AP generators produce one or two frequencies in the range 10 Hz to
20 kHz and also a square wave which is used for digital signalling.

The output frequencies can be set in steps of 0.01 Hz. The output level can be set
up to an EMF of 4 V at the AF GEN OUTPUT socket. The AF generators also provide
the signal which is used to amplitude modulate, frequency modulate or phase modulate
the RF signal generator.

Gt

o

10 Hz-20 kHz

a2 -
/\/ = Lg\E!;L —<
1¢ Hz-20 kHz o
A L
I MODULATOR esﬂ:;;‘:;on
160 Hz |

Fig. 5-3  AF generator block diagram
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BRIEF TECHNICAL DESCRIPTION

MODULATION METER
A simplified block diagram is shown in Fig. 5-5.

The RF signal can be applied to the RF INJOUT N or BNC socket. It then follows
the same route as in the RF power meter unti! after the sampling gate. When AM
demodulation is selected, the IF is first divided down and then detected. When FM or
OM demodulation is selected, the signal is frequency to voltage converted which results in
a voltage varying at the modulating frequency. For @M, the signal additionally passes
through a de-emphasis stage. The signal can then be fed through the 0.3 to 3.4 kHz
band-pass filter or a 300 Hz or 15 kHz low-pass filter.

At this point, outputs are taken to the AF counter, to the rear panel DE-MOD OUT
socket and to an internal loudspeaker which is used for audio monitoring. In the main
signal path, microprocessor-operated peak detectors measure the modulation peaks and
troughs. The output is analogue-to-digital converted and the modulation level is

displayed.

50 kHz
OVERLOAD X
POWER - el L ——
PROTECTION
PEAK 15 kHz
A
BNG HM
2 W
W MAX
] y
s ) f [s] ’X,-
N 20 4B LEVEL SAMPLING VAT SE—
D ey el —O—0——1f cONTROL [#M] A0 ATe O &= o e e ~
e v Q .38, 4KHz
SELECT
A
EMPERATURE] RF DE- K
DETECTOR | counTer evprasis | ™ N, T
300 Hz

Fig. 5~5 Modulation meter block diagram
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RF POWER METER
A simplified block diagram is shown in Fig. 5-4.

Continuous RF power of up to 75 W (or 150 W for a short period) can be applied to
the RE INJOUT N socket which is followed by a 20 dB attenuator and the SELECT switch
for the N or BNC socket. Any overload is detected by a heat sensor and results in both

visual and audible warnings.

Following microprocessor-cperated level control circuits, there are the RF counter
and a sampling gate. This gate is switched at a sub-harmonic of the input frequency to
produce an IF of 110 kHz. Output from an RMS detector is analogue~to-digital
converted and the RF power level is displayed.

QVERLOAD
POWER
PROTECTION
- _BNC t
e - [
W MAX
N © A
[=
et 20dB  pwlo—o0—t—m| c&ifREL 9] U b m > > oispLAY
:
RF
BETEoToR COUNTER
Fig. 5-4 RF power meter block diagram
48882-113R ‘
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K]

- PEAK

Q
o m P SO DISPLAY
+ PEAK
s}
7 >
P
- <
_ AF
=i COUNTER
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BRIEF TECHNICAL DESCRIPTION

DISTORTION AND NOISE METER
A simplified block diagram is shown in Fig. 5-6.

For a transmitter measurement, the RF signal can be applied to the RF IN/OUT N or
BNC socket. It then follows the same route as in the modulation meter unti! before the
filters.

For a receiver measurement, the receiver’s audio output is a frequency of 1 kHz.
This is fed through the AF INPUT socket and the coupling capacitor to microprocessor—
operated level controf circuits.

One of the above signals is then fed through the 0.3 to 3.4 kHz band-pass filter or a
low-pass filter of 300 Hz or 15 kHz for a transmitter test or of 300 Hz or 50 kHz for a
receiver test. These are followed by a switched 1 kHz band-stop filter which, when it is
switched in, removes the fundamental frequency to leave the harmonic distortion. Qutput
from an RMS detector is analogue~to-digital converted and the distortion factor, S/N or
SINAD is. calculated and displayed.

<
X
[ mpuT] - —{}~ A o B = ~t T~
’ 50 kHz
X,
o ~ K] - -
PROTECTION
18 xHz
1
~_BNC
-
¥ ¥y
6 f &Y 59 2
>e| 20dB ft—o—o - o5EYEL |e-m] SAVELNG L an o o ~
l &5& ! v e 0,33, 4kHz2
¥
. X
TEMPERATURG s B e eptiasis | e RO
300 Hz
Fig. 5-6  Distortion and noise meter block diagram
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BRIEF TECHNICAL DESCRIPTION

The measurements of AF harmonic distortion (D) and noise (N) relative to the

signal (S) are as follows:-
N+D
100 %
{ S+N+D }

S+N+D
20 log g8

#

Distortion factor

SIN =
N
S+N=+D
SINAD = 20 log dB
N+D

Noise is measured in a bandwidth which is automatically selected (0.3 to 3.4 kIz)
or manually selected (low pass or external). Noise includes all components apart from
the signal and harmonic distortion. '

DISPLAY

|
2
|

x
|

1 kidz AMS

[eano pass] [osTomtion]

LOW PASS
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BRIEF TECHNICAL DESCRIFTICN

SENSITIVE RECEIVER (Cption 1 only)

The receiver circuits are carried on two PCBs which are housed in a separate tray.

In the Option 1, there is a bypass switch assembly which connects the RF INJOUT
connecters to the sensitive receiver.

The RF signal generator is used as the local oscillator. There is an attenuator and
switch assembly which connects the RF signal generator to the sensitive receiver.

The incoming signal is converted to an IF of 21.4 MHz. When the local oscillator
frequency is set above 21.4 MHz, reception can be obtained at two frequencies. The local
oscillator can be set so that the RF IMAGE is UPPER or LOWER.

The receiver IF output is levelled by the use of an AGC loop which provides the
displayed level measurement. 0/10 dB and 0/32 dB amplifiers are automatically switched
to set the gain. An internal calibration routine improves the accuracy.

There is an IF filter which provides two bandwidths for setting selectivity and
sensitivity.

46882~113R
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ACCEPTANCE TESTING

TESTING

Test procedures in this chapter may be simplified and of restricted range compared
with the comprehensive factory test facil lities which are necessary to demonstrate com-
plete compliance with the specifications.

Performance limits quoted are for guidance and should not be taken as guaranteed
performance specifications unless they are also quoted under ‘Performance data’ in
Chap. 1.

When verifying that the instrument meets the stated performancc limits, always
make allowance for the uncertainty of the test equipment whxch is used.

OSCILLOSCOPE
DC offset
Proceed as follows:-
(1) Short circuit the AF INPUT socket.

(2)  Set the MODE to RECEIVER TEST, SCOPE/BAR to SCOPE and AC DC to
DC.

(3) Use the vertical POSITION control to bring the trace onto the centre of the
graticule.

(4) Scan through the VERT scale ranges and check that the trace does not move
more than 1/4 division between ranges.

Al‘f level

This section is used to check compliance with the foIlowing}:——
Frequency range and accuracy: DC (3 Hz on AC) to 50 kHz +5%.
The following test equipment is required:-
Description Minimumn specification Example
ACIDC calibrator Accuracy 1.5% DC. Rotek 3950
Proceed as follows:-
(1)  Connect the AC/DC calibrator to the AF INPUT socket. See Fig. 6-1,

(2) On the 2955B, set the MODE to RECEIVER TEST, SCOPE/BAR to SCOPE,
AC DC to DC, FILTER to 50 kHz LOW PASS and DIST'N, S/N and SINAD 1o
off.

(3)  On the 2955B, use the vertical POSITION control to move the trace to the
bottom dotted graticule line.

(4)  On the 2955B, set the VERT scale range to 2 V/div.

46882~113R
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ACCEPTANCE TESTING
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AF
ouT INPUT

Fig. 6-1 Test equipment connections for oscilloscope AF level

(5) Set the calibrator to output + DC and adjust the level until the oscilloscope
trace appears on the top dotted graticule line. On the calibrator, check that the
output is 9.5 to 10.5 V.

(6) Repeat (4) and (5) for the other VERT scale ranges and calibrator limits as

follows:—
Scale range Nominal DC Calibrator limits
2 V/div 1oV 8.5 to 105V
1 Vidiv 5V 4.75 to 525V
500 mv/div 2.5V 2.375 to 2.825V
50 mv/div 0.25 ¥ 0.2375 to  0.2825V

Demodulated FM

This section is used to check compliance with the following:~
FM deviation accuracy: £10%.

The following test equipment is reqﬁired:—

Description Minimum specification Example
FM signal generator 100 MHz, level 7 dBm. MI 2018A
FM modulation meter 100 MHz, accuracy >3%. Mi 2305
Power spiitter 6 dB, 50 &1, 100 MHz. HP 11867A

Proceed as follows -

(1) Connect the signal generator to the input of the power splitter. Connect the

outputs of the power splitter to the RF IN/OUT BNC socket and to the
modulation meter. See Fig. 6-2.

(2} On the 2955B, set the MODE to TRANSMITTER TEST, MOD to FM,

SCOPE/BAR to SCOPE, FILTER to 0.3~3.4 kHz BAND PASS and RE IN/OUT
socket to BNC.

4B882-113R
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ACCEPTANCE TESTING

MODULATION
METER
&
iN
| i
SIGNAL
GENERATOR BO Bg
@ sockHHoo o000 O O o0
ouT BNC

SPLITTER RFIN/OUT |
. .

Fig. 62 Test equipment connections for oscilloscape demodulated FM and
demodulated AM

(3)  Set the signal generator carrier frequency to 100 MHz, level to 7 dBm, FM and
1 kHz internal modulating frequency.

(4)  Set the modulation meter to FM, p-p/2, in a 0.3 to 3.4 kHz bandwidth.
(5) On the 2955B, set the VERT scale range to >30 klz deviation.

(6) Adjust the signal generator FM deviation until the FM deviation is shown on
the oscilloscope as 20 kHz.

(7)  On the moduiation meter, check that the reading is 18.0 to 22.0 kHz.

(8) Repeat (5) to (7) for the other oscilloscope ranges and deviation limits as

follows:—
Scale range Deviation on Modulation meter
oscilloscope reading

30 kHz 20 kHz 18.0 to 22.0 kHz

15 kHz 10 kHz 5.0 to 11.0 kHz

6 kHz 4 kHz 3.6 10 4.4 kHz

3 kHz 2 kHz 1.8 to 2.2 kHz

1.5 kHz 1 kMHz 0.8 to 1.1 kHz
48882-113R
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ACCEPTANCE TESTING

Demodulated AM

This section is used to check compliance with the following:-

AM depth accuracy: £10%.

The following test equipment is required:~

Description Minimum specification Example
AM signa generator ! 100 MHz, level 7 dBm. Ml 2019A
AM modulation meter 100 MHz, accuracy >3%. MI 2305
Power splitter 6 dB, 50 1, 100 MHz. HP 11867A

Proceed as foliows:—

™)
@
3)

(4)
()
(6

7
(8

46882-113R
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Connect the signal generator to the input of the power splitter. Connect the
outputs of the power splitter to the RF IN/OUT BNC socket and to the

modulation meter. See Fig. 6~2.

On the 2955B, set the MODE to TRANSMITTER TEST, MOD to AM,
SCOPE/BAR to SCOPE, FILTER to 0.3-3.4 kHz BAND PASS and RF IN/OUT
socket to BNC.

Set the signal generator carrier frequency to 100 MHz, level to 7 dBm, AM and
1 kHz internal modulating frequency.

Set the modulation meter to AM, p-p/2, in'a 0.3 to 3.4 kHz bandwidth.
On the 2955B, set the VERT scale range to 20%/div.

Adjust the signal generator depth until the waveform is shown on the
oscilloscope as 80%.

On the modulation meter, check that the reading is 72 to 88%.

Repeat (5} to (7) for the other VERT scale ranges and modulation depths as
follows:—

Scale range AM depth on Modulation meter
oscilloscope reading
20 80% 72 to 88%
10 40% 36 to 44%
5 20% 18 to 22%

§5-5



ACCEPTANCE TESTING

MODULATION METER
Demodulation distortion
This section is used to check compliance with the following:~

Demodulation distortion: At 30% AM and 1 kHz modulating frequency
(in a 0.3 to 3.4 kHz bandwidth):
<2% at 21 MHz carrier and above,
<5% at up to 21 MHz carrier.
At 5 kHz FM deviation and 1 kHz modulating
frequency {in a 0.3 to 3.4 kHz bandwidth):
<1.5%.

The following test equipment is required:—

Description Minimum specification Example

AM/FM signal generator 1.5 to 1000 MHz. Mi 2018A

Distortion meter 0.2% agcuracy at 1 kHz. Ml TF2331A or
HP 83038

The distortion of the modulated signal affects the demodulation distortion and
therefore should be not more than 0.5%.

Proceed as follows:~

(1) Connect the signal generator to the RF IN/OUT BNC socket. Connect the
distortion meter to the DE-MOD OUT socket. See in Fig. 6-3.

{2) On the 2955B, set the MODE to TRANSMITTER TEST, MOD to AM, FILTER
to 0.3-3.4 kHz BAND PASS and RF IN/OUT socket to BNC.

(3) Set the signal generator carrier frequency to 100 MHz, level to 0 dBm, 30% .
AM and 1 kHz internal modulating frequency.

(4)  Tune the distortion meter and check that the reading is <2%.

(5) Set the signal generator frequency to 12 MHz. Tune the distortion meter and
check that the reading is <5%.

DE-MOD |

QuUT

ég e
]y 1
L

SIGNAL DISTORTION
GENERATOR B OEE N METER
o +c0oHBHoo co0o O 0o S

ouT J

BNC
RE IN/OUT

Fig. 6-3  Test equipment connections for modulation meter demodulation distortion
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ACCEPTANCE TESTING

(6) On the 25558, reset MOD to FM.
(7) Reset the signal generator modulation level to 5 kHz FM, modulating
frequency to 1 kHz and carrier frequency 10 100 MHz.
(8) ‘Tune the distortion meter and check that the reading is <1.5%.
AM depth

This section is used to check compliance with the following:-

Accuracy: 5% of reading &1 digit at 1 kHz,
+8.5% of reading 1 digit at 50 Hz to 10 kHz.

The following test equipment is required:-

Description Minimum specification Example

AM signal generator 1.4 to 400 MHz, Mi 2013A
externai modutation '
50 Hz to 10 kHz, 0 to 90%,
RF level 13 dBm.

AM modutation meter 1.5 to 400 MHz, accuracy 1%. Mi 2305

LF synthesizer 50 Hz to 10 kHz, HP 3325A or B
1 V RMS ievel.

Power splitter § dB, 50 0, 1.5 to 400 MHz. HP 11667A

Proceed as follows:-
(1) Connect the signal generator to the input of the power splitter. Connect the

outputs of the power splitter to the RF INJOUT BNC socket and to the
modulation meter. See Fig. 6-4.

(2) On the 2955B, set the MODE to TRANSMITTER TEST, MOD to AM, FILTER

to 0.3-3.4 kFz BAND PASS and RF IN/OUT socket to BNC.

MODULATION
METER
[
IN
. A HEEHEH
SIGNAL ‘O
GENERATOR BO B
® s ooHHHioco oo O OF9
BNC
OUT 8p1 ITTER RFE IN/JOUT

[

Fig. 6-4  Test equipment connections for modulation meter AM depth and FM deviation
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"ACCEPTANCE TESTING

(3

(4)
(5)

(6)
)
(8)

()
(10)

(11)
(12)

(13)

Set the signal generator carrier frequency to 100 MHz, level to 7 dBm, 80%
AM and 1 kHz internal medulating frequency.

Set the modulation meter to AM in a 0.3 to 3.4 kHz bandwidth.

Check that the MOD LEVEL is the same as the modulation meter reading
5% =+1 digit. Check that the AM bar chart indicates the AM being applied.

Repeat (3) and (5) for other modulation depths from 0 to 90% and other
carrier frequencies between 1.5 and 100 MHz.

Repeat (3) and (5) for other modulation depths from 0 to 80% and other
carrier frequencies between 1.5 and 400 MHz.

Connect the LF generator to the signal generator modulation input.
See Fig. 6-35.

On the 2955B, set the FILTER to 15 kHz LOW PASS.

Set the signal generator carrier frequency to 100 MHz, level to 7 dBm and 80%
external AM at a 10 kHz modulating frequency (from the LF generator).

Set the medulation meter to AM in a 30 Hz to 50 kHz bandwidth.

Set the synthesized LF generator to give a 10 kHz sinewave. Adjust the level
to suit the external modulation input of the signal generator.

Check that the MOD LEVEL is the same as the modulation meter reading
+8.5% +1 digit.

(14) Repeat (12) and (13) for other modulating frequencies between 50 Hz and
10 kHz.
\.
MODULATION
METER
k IN
LF SIGNAL
SYNTHESIZER GENERATOR
¢ o o SPLITTER
5 é BARRER:
BOBE
=]
sooHHHoeo 000 O O?
BNC ?
AF IN/OUT
Fig. 6-5  Test equipment connections for modulation meter AM depth and FM deviation
45882-113R
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ACCEPTANCE TESTING

FM deviation

This section is used to check compliance with the following:—

Accuracy: 5% 1 digit at 1 kHz,
+7.5% +1 digit at 50 Hz to 10 kHz.

The following test equipment is required:-

Description Minimum specification Example

FM signal generator 1.5 to 1000 MHz, M| 2018A
level 13 dBm, deviation
0 to 25 kHz, external modulation
50 Hz 1o 10 kHz.

FM moduiation meter 1.5 to 1000 MHz, Ml 2305
accuracy 1%.

LF synthesizer 50 Hz to 10 kHz, HP 332BA or B
1V RMS level,

Power spiitter § dB, 50 0, 1.5 to 1000 MHz, HP 11867A

Proceed as follows:—

(1
@)

3)
@)
s)
(6)
7
(8)
©)
(10)
(11)

46882-113R
Dec. 91

Connect the signal generator to the input of the power splitter. Connect the
outputs of the power splitter to the RF IN/OUT BNC socket and to the

modulation meter. See Fig. 6-4.

On the 29558, set the MODE to TRANSMITTER TEST, MOD to FM, FIL.TER
to0 0.3-3.4 kHz BAND PASS, DIST'N, S$/N and SINAD to off and RF INJOUT
socket to BNC.

Set the signal generator carrier frequency t0 500 MHz, level to 13 dBm,
25 kHz FM and 1 kHz internal modulating frequency.

Set the modulation meter to FM in a 0.3 to 3.4 kHz bandwidth.

Check that the MOD LEVEL reading is the same as the modulation meter
reading 5% +1 digit. Check that the FM bar chart indicates the FM being

applied.

Repeat (3) and (5) for other carrier frequencies from 1.5 to 1000 MHz and
deviations between 0 and 25 kHz.

On the 29558, set the FILTER to 15 kHz LOW PASS.

Set the signal generator carrier frequency (o 500 MHz, level to 13 dBm,
modulation level to 25 kHz external FM at 10 kHz modulating frequency (from .
the LF generator).

Set the modulation meter to FM in a 30 Hz to 50 kHz bandwidth.

Set the synthesized LF generator to give a 10 kHz sinewave. Adjust the level
to suit the external modulation input of the signal generator.

Check that the MOD LEVEL reading is the same as the modulation meter
reading #47.5%.



ACCEPTANCE TESTING

Input sensitivity

This section 1s used to check compliance with the following:~

Sensitivity: N socket, 5 mW in transmitter test mode,
20 mW 1n one-port duplex mode.

The following test equipment is required:-

Description Minimum specification Example

FM signal generator 1.5 to 1000 MHz, Ml 2018A
1 MHz standard output,
level 13 dBm.

Power meter and sensor 1.5 to 1000 MHz, Mi B950A
~-30 to +20 dBm. and 6512

Proceed as foliows:—

(1)

()

(3)

4)

)
(6)
Q)
(8)
©

Connect the signal generator 1 MHz standard output to the EXT $TD 1 MHz
socket. Connect the power meter through its sensor to the signal generator
variable output. See Fig. 6~6.

On the 2955B, set the mode to TRANSMITTER TEST, MOD to FM, FILTER
to 0.3~3.4 kHz BAND PASS and RF IN/OUT to N.

Set the signal generator carrier frequency to 400 MHz, modulation level to
10 kHz FM and modulating frequency to 1 kHz.

On the signal generator, adjust the RF level to give a reading of 5 mW on the
power meter.

Transfer the signal generator variable output to the RF IN/OUT N socket.
On the modulation meter, check that the reading is 10 kHz.

On the 2955B, set the MODE to DUPLEX test and SELECT to ONE PORT.
Transfer the signal generator variable output to the power meter.

Repeat (3) to (6) except that, on the signal generator, adjust the RF level to
give a reading of 20 mW on the power meter.

46882-113R
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Fig. 6-6 Test equipment connections for modulation meter input sensitivity

VOLTMETER
Level accuracy at DC and 1 kHz

This section is used to check compliance with the following:-

Accuracy: 3% of reading :£3 mV +1 digit.

The following test equipment is required:-

Description Minimum specification Example
AC/DC calibrator DS 0 to 160V, AC 1 kKHz, Rotek 3850
level accuracy better than
0.05%.

Proceed as follows:-

(1)
2)

(3)
(4)

)
(6)
M

46882-113R

Sep. 81

Connect the AC/DC calibrator to the AF INPUT socket. See Fig. 6-7.

On the 2955B, set the MODE to AUDIO TEST, AC DC te DC, FILTER to
50 kHz LOW PASS and DIST'N to off.

Set the calibrator to give 1.000 V DC.

Check that the AF voltmeter reading is the same as the calibrator voltage £3%
+3 mV £1 digit.

Repeat setting the calibrator to other DC levels up to 100 V and repeat (4).
Check the operation of the bar chart and oscilloscope.

On the 2955B, set AC DC to AC.

6-11
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Fig. 6-7 Test equipment connections for voltmeter level at DC and 1 kHz

(8) Set the calibrator to give 1.000 V AC at 1 klz.

(9) Check that the AF voltmeter reading is the same as the calibrator voltage +3%
of £3 mV =1 digit.

(10) Repeat (8) and (9) at 1 kHz at other levels up to 100 V.
Frequency response
This section is used to check compliance with the following:—
Accuracy: £3% of reading 3 mV 41 digit.

The following test equipment is required:—

Description Minimum specification Example
LF synthesizer 50 Hz to 20 kHz, HP 3325A or B
level 2 V RMS, or R&S SPN
\
: RMS DVM 50 Hz to 20 kHz, accuracy Datron 10654

better than 0.02%.
Proceed as follows:—

(1) Connect the LF generator and the DVM to the AF INPUT socket. See
Fig. 6-8.

(2) On the 2955B, set the MODE to AUDIO TEST, AC DC to AC, FILTER to
50 kHz LOW PASS and DIST'N to off.

(3) Set the synthesized LF generator to give a 1 kHz sinewave at 1 V RMS into
50 a.

(4) Set the DVM to AC, RMS.

(5)"’ Check that the AF voltmeter reading is the same as the DVM reading +3%
+3 mV &1 digit.

(6) Repeat (3) and (5} at other frequencies between 50 Hz and 20 kHz.

A5882-113R
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Fig. 6-8 Test equipment connections for voltmeter frequency response

RF FREQUENCY METER

Frequency
This section is used to check compliance with the following:-
Accuracy: As internal standard >1 digit.
The following test equipment is required:~
Description Minimum specification Example
Signal generator 1.5 to 1000 MHz, Ml 2018A

1 MHz standard output

The following method is used to check that the RF frequency meter {internal
counters/dividers) is working correctly. However, overall accuracy depends upon the

\ correct setting of the internal 10 MHz standard. Proceed as follows:~

(1) Connect the signal generator 1 MHz standard output to the EXT STD 1 MHz
socket. Connect the signal generator variable output to the RF IN/OUT BNC

socket. See Fig. 6-9.

(2) On the 2955B, set the MODE to TRANSMITTER TEST and RF INJOUT socket
to BNC.

(3) Set the signal generator carrier frequency to 1000 MHz, level to 7 dBm and
modutation to off.

(4) Check that the TX FREQ reading is the same as the signal generator setting
+1 digit.

. (5) Repeat {3) and (4) at other frequencies between 1.5 and 1000 MHz.

48882-113R
Sep. 91 6-13



ACCEPTANCE TESTING

1 MHz STD EXT STD
ouT 1 MMz

Sessek

=y ==

SIGNAL ,

GENERATOR 3 OBg
O s0opEHor 000 0O 09
QuUT BNC 4

RF iN/OUT

Fig. 6-9  Test equipment connections for RF frequency meter frequency

Input sensitivity
This section is used to check compliance with the following:~

Sensitivity: N socket; 5 mW in transmitter test mode,
20 mW in one-port duplex mode.

The following test equipment is required:—

Description Minimum specification Example
M signal generator 1.5 to 1000 MHz, MI 2018A
1 MHz standard output,
level 13 dBm.
Powser meter and sensor 1.5 to 1000 MHz, Mt B9B0A and
v ~30 to +20 dBm. 8912

Proceed as follows:-

(1) Connect the signal generator 1 MHz standard output to the EXT STD 1 MHz
socket. Connect the power meter through its sensor to the signal generator
variable output. See Fig. 6-10.

(2) On the 2955B, set TRANSMITTER TEST mode and the RE IN/OUT socket
to N.

(3) Set the signal generator carrier frequency to 100 MHz and modulation to off,

(4)  On the signal generator, adjust the RF level to give a reading of S mW on the
power meter.

(5) Transfer the signal generator variable output to the RF IN/OUT N socket.

(6) Check that the RF frequency meter is locked and stable and that the reading is
the same as the signal generator setting 10 Hz.

(7) Transfer the signal generator variable output to the power meter.
(8) Repeat (3) to (6) for other frequencies from 1.5 to 1000 MHz.

46882-113R
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Fig. 6-10 Test equipment connections for RF freguency meter input sensitivity

AF FREQUENCY METER

Frequency and sensitivity

This section is used to check compliance with the following:-

Range: 20 Hz to 20 kHz.
Accuracy: As internal standard =£1 digit,
+0.1 Hz or 0.02% (whichever is greater).
Sensitivity: 50 mV.
The following test equipment is required:~
Description Minimum specification Example
L.F¥ synthesizer 20 Hz to 20 kHz, HP 3325A or B

1 MMz standard output.

DVM 0.5% accuracy. Datron 1065A

The following method is used to check that the AF frequency meter is working
correctly. However, overall accuracy depends upon the correct setting of the internal
10 MHz standard. Proceed as follows:~

(1) Connect the LF synthesizer 1 MHz standard output to the EXT STD 1 MHz

socket. Connect the LF synthesizer variable output to the AF INPUT socket.
See Fig. 6-11.

(2) On the 2955B, set the MODE to AUDIO TEST, AC DC to AC, FILTER to

50 kHz LOW PASS and DIST'N to off.

46882-113R
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Fig. 6-11  Test equipment connections for AF frequency meter frequency and sensitivity

(3) Set the synthesized LF generator to give a 20 kHz sinewave.
{4) Set the DVM to read AC and RMS.
(5) Adjust the LF synthesizer cutput level until the reading on the DVM is 50 mV.

(6) Check that the AF FREQ reading is the same as the synthesizer setting =41
digit £0.1 Hz/0.02%.

(7) Repeat (3) and (6) at other frequencies between 20 Hz and 20 kHz.

AF GENERATORS
Output ievel (EMF)

This section is used to check compliance with the following:~

Range: 0.1 mV to 4.095 V RMS (sine and square),
0.1 mV to 4.095 V peak (triangle).
Accuracy: +5% -1 step, 50 Hz to 15 KHz.

. Check each of the two AF generators by following the procedures asxgiven below for
GENI1. For GEN2, set GEN1 to OFF and set GEN2 to ON. Press the TONES and
AUDIO SETUP keys to confirm or reset these on the menu.

The following test equipment is required:-

Description Minimum specification Example

RMS voltmeter 50 mV 1o 4.085 V RMS, Datron 10B65A
50 Hz to 15 kHz, accuracy
better than 0.5%,

Proceed as follows:—
(1)" Connect the DVM to the AF GEN QUTPUT socket. See Fig. 6-12.

(2) On the 2955B, set the MODE to AUDIO TEST. Ensure that GEN 1 is ON and
GEN 2 is OFF. Press the TONES and AUDIO SETUP keys. Set the GEN 1
FREQ to 1 kHz, LEVEL to 1 V and SHAPE to SINE.

(3) Check that the voltmeter reading is the same as the GEN FREQ setting £5%
+1 step.

46882-113R
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Fig. 612  Test equipment connections for AF generator output level accuracy

(4) Reset the GEN 1 FREQ to other frequencies and LEVEL to other levels and
repeat (3). When checking very low levels, the limitations of the DVM should

be taken into account.
Distortion
This section is used to check compliance with the following:-

Distortion: <0.3% a 1 kHz. <0.6% from 50 Hz to 15 kHz
(excluding residual noise).

The following test equipment is required:-
Description Minimum specification Example

Distortion meter 50 Hz to 15 kHz, better Mi TF 2331A
than 0.2% distortion.

Proceed as follows:~
(1) Connect the distortion meter to the AF GEN OQUTPUT socket. See Fig. 6-13.

(2) On the 2955B, set the MODE to AUDIO TEST. Ensure that GEN 1 is ON and
GEN 2 is OFF. Press the TONES anid AUDIO SETUP keys. Set the GEN 1
FREQ to § kHz, LEVEL to 2 V and SHAFE to SINE.

(3) Tune the distortion meter and check that the reading is <0.6%.

(4) Reset the GEN 1 FREQ to other frequencies and LEVEL to other deviations
between 50 Hz and 15 kHz.

(5) On the 29558, reset the AF GEN FREQ to i kHz.
(6) Tune the distortion meter and check that the reading is <0.3%.

303
EE EEgEd
DISTORTION
H OEE METER
+0ofHEHc0 00 p O OO ©
AF GEN AN
OUTPUT

Fig. 6-13  Test equipment connections for AF generator distortion
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Frequency
This section is used to check compliance with the following:-

Accuracy:  «£0.01 Hz from 10 Hz to 100 Hz,
+0.1 Hz from 100 Hz to 20 kHz.

The following test equipment is required:~
Description Minimum specification Example

AF counter/timer &0 Hz to 15 kHz, accuracy Mi 2438,
better than 0.1 Hz,

Proceed as follows:—

(1) Connect the counter/timer to the AF GEN OUTPUT socket. See Fig. 6~14.

(2)  On the 2955B, set the MODE to AUDIO TEST. Ensure that GEN 1 is ON and
GEN 2 is OFF. Press the TONES and AUDIO SETUP keys. Set the GEN 1
FREQ to 15 kHz, LEVEL to 1 V and SHAPE to SINE.

(3)  Set the counter/timer to read period (to gain the required resolution).

(4)  On the counter/timer, check that the reading is between 66666.2 and
66667.1 ns (15 kHz +0.1 Hz).

(5) Reset the GEN 1 FREQ to other frequencies between 100 Hz and 20 kHz and
repeat (4) except check that the counter/timer readings are the same as the
GEN FREQ setting +0.1 Hz.

(6) Reset the GEN 1 FREQ to other frequencies between 10 Hz and 100 Hz and
repeat (4) except check that the counter/timer readings are the same as the
- GEN FREQ settings +0.01 Hz.

gg HH g
jULj_J J
COUNTER/
BOSE TIMER
sooMHBoo 0o 0O O o @
AF GEN L I
OUTPUT

Fig. 6-14  Test equipment connections for AF generator Jrequency accuracy
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DC offset
This section is used to check compliance with the foliowing:-
DC offset: <10 mV.

The following test equipment is required:-
Description Minimum specification Example

DVM DC down to 1 mV. Ml 2810

Proceed as follows:—

(1) Connect the DVM to the AF GEN OUTPUT socket. See Fig. 6-15.

oor

« copAHec 009 O 00 . ¢

[ARBA

AF GEN
OUTPUT

Fig. 615 Test equipment connections for AF generator DC offset

(2) On thé 29558, set the MODE to AUDIO TEST. Ensure that GEN 1 is ON and
GEN 2 is OFF. Press the TONES and AUDIO SETUP keys. Set the GEN 1
FREQ to 50 kHz, LEVEL to 0 mV and SHAPE to SINE.

(3) Set the DVM to measure DC level.
(4) On the DVM, check that the reading is <10 mV DC.

(5) Reset the GEN 1 FREQ to other frequencies between 50 Hz and 15 kHz and
repeat (4).

Residual noise
This section is used to check compliance with the following:-
Residual noise: <0.1 mV RMS in psophometric bandwidth.
The following test equipment is required:~
Description Minimum specification Example

Audic analyzer SINAD, psophometric filter HP B803A or B

46882-113R
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FProceed as follows:—

Connect the audio analyzer to the AF GEN OUTPUT socket. See Fig. 6-16.

(1)

(2) On the 2955B, set the MODE to AUDIO TEST. Ensure that GEN 1 is ON and
GEN 2 is OFF. Press the TONES and AUDIO SETUP keys. Set the GEN 1
FREQ to 50 kHz, LEVEL to 0 mV and SHAPE to SINE.

(3) Set the audio analyzer to AC level with the psophometric band-pass filter on
and all other filters off.

(4) On the audio analyzer, check that the AC level reading is <0.1 mV RMS.

(5) Reset the GEN 1 FREQ to other frequencies between 50 Hz and 15 kHz and
repeat (4). ,

E E E Eg AUDIC
B8O Elg ANALYZER
sooHEHco vop O O Q
85 o

Fig. 6-16  Test equipment connections for AF generator residual noise

Waveform shapes

., The following test equipment is required:-

6-20

Description Minimum specification Example

Oscilloscope Frequency 20 kHz Tektronix 2235

The 2955B’s oscilloscope can be used but this gives slight degradation of the shapes.

Proceed as follows:—

1
2)
(3)

Connect the oscilloscope to the AF GEN OUTPUT socket. See Fig. 6-17.
Set the oscilloscope to DC, 0.5 V/DIV, 0.2 us/DIV time-base.
On the 2955B, set the MODE t6 AUDIO TEST. Press the TONES and AUDIO

.. SETUP keys. Ensure that GEN 1 is ON and GEN 2 is OFF. Set the GEN 1

4)

5)

'~ FREQ to 1 kHz, LEVEL to 1 V and SHAPE to SQUARE.

On the oscilloscope, check for a square wave equal about ground of 4
divisions.

On the 2955B, set the SHAPE to TRIANGLE.

45882~113R
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(6)

(7)
(8)

ACCEPTANCE TESTING

On the oscilloscope, check for a triangle waveform equal about ground of 4
divisions.

On the 2955B, set the SHAPE to SAW TOOTH.

On the oscilloscope, check for a saw-tooth waveform equal about ground of 4
divisions.

%E EEE::EE
3088 OSCILLOSCOPE
=]
«ocpBHHec 009 O O 0 o
AF GEN A
OUTPUT N

Fig. 6-17 Test equipment connections for AF generator waveform shapes

DTMF ENCODER AND DECODER

These can be checked by carrying out a back-to-back test.

Proceed as follows:—

Connect the AF GEN OUTPUT soéket to the AF INPUT socket.

&

(2) Press the RX TEST, AF GEN, TONES and DTMF keys to select the audio
DTMF GENERATOR AND DECODER display.

(3) Set the AF LEVEL to 500 mV and enter the following SEND DATA:~

1234567890*#ABCD

(4) Press the RECEIVE DATA CLEAR key.

(5) Turn the volume control up slightly and press the SEND key. The tones should
now be heard on the loudspeaker and should also appear decoded in the
RECEIVE DATA window.

46882-113R
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DISTORTION AND NOISE METER
Distortion
This section is used to check compliance with the following:—
Accuracy:  £5% of reading £0.5% distortion.
| The foliowing test equipment is required:—

Description Minimum specification Example
Distortion meter C.2% distortion at 1 kMz Mi 2331A

Proceed as follows:
) (1) Connect the AF GEN OUTPUT socket to the AF INPUT socket.

(2) On the 2955B, set the MODE to AUDIO TEST, FILTER to 50 kHz LOW PASS

and DIST'N. Press the TONES and AUDIO SETUP keys. Set AF GEN 1

1 FREQ to 1 kMz, LEVEL to 1 V and SHAPE to SINE. Set AF GEN 2 FREQ to
3.5 kHz, LEVEL to 206 mV and SHAPE to SINE.

"'g;' (3) Adjust the level of AF GEN 2 until the distortion meter reading is exactly
’ 20.0%.

: (4) Remove the AF GEN QUTPUT from the AF INPUT and connect the distortion
1 - meter to the AF GEN OUTPUT socket. See Fig. 6-18.

(5) Tune the distortion meter to 1 kHz and check that the reading is 18.5 to 21.5%.

i e
DISTORTION
BO B3 METER
i soolHHo® cop O OO Q@
e P

Fig. 6-18  Test equipment connections for distortion and noise meter distortion
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RF POWER METER

Level and frequency response

This section is used to check compliance with the following:~

Accuracy:  =10% =1 digit up to 500 MHz,
+15% -1 digit up to 960 MHz,
+20% +1 digit up to 1000 MHz.

The following test equipment is required:-

Description Minimum specification Example

Calibrated power source Overall uncertainty of 2% The five items
up to 500 MHz, 3% up to which are
1000 MHz. The power source detailed below.

has to be calibrated at the fre—
guencies which are to be used.

Signa! generator 1.5 to 1000 MHz, RF level M 2019A
13 dBm.
RF armpiifier 1.5 to 1000 MHz, minimum M TF2177 or
3 W, 40 dB gain, Amplifier Research
BEW1000
Directional coupler 1.5 to 1600 MHz, HP 778D (100 to
20 dB coupling. 1000 MHz and
Minicircuits
ZFDC203 (1.5 to
i 100 MHz
Power meter and sensor 1.5 to 1000 MHz, 40.15 ¢B Mi 6360A and
accuracy, -30 to +20 dBm. 6912

The power source is required to be a calibrated system with an overall uncertainty
not greater than 2% up to 500 MHz and 3% up to 1000 MHz.

Proceed as follows:—

(1

()
(3)
(4)
(5)

(6)

46882~113R
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Connect the signal generator through the RF amplifier to the high frequency
coupler. Connect the power meter through its sensor to the coupler. Connect
the coupler output to the RF INJOUT N socket. See Fig. 6-19.

On the 2955B, set the MODE to TRANSMITTER TEST and RF IN/OUT socket
to N,

On the signal generator, set the frequency to 100 MHz and the level so that the
reading on the power meter is 2 W.

Check that the TX POWER reading is the same as the power meter reading
+10% 41 digit.

On the signal generator, set the level so that the reading on the power meter is
220 mW.

Check that the TX POWER reading is the same as the power meter reading
+10% +1 digit.

6-23
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(7) Repeat (3) to (6) at other frequencies between 100 and 500 MHz.

(8) Repeat (3) to (6) at other frequencies between 500 and 960 MHz except check
that the TX POWER readings are the same as the power meter readings +15%
41 digit.

(9) Repeat (3) to (6) for other frequencies between 960 and 1000 MHz except
check that the TX POWER readings are the same as the power meter readings
+20% 41 digit.
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Fig. 6-19  Test equipment connections for RF power meter level and frequency response

624

(10) Replace the high frequency coupler with the low frequency coupler.
(11) Repeat (3) to (6) at other frequencies between 1.5 and 100 MHz.
(zz)g On the 2955B, set the MODE to DUPLEX test and ONE PORT.
(13) Repeat (3) to (11).

48882-113R
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SEQUENTIAL TONES

Operation

The only test equipment required is a second 2955B.

Proceed as follows:~

(1)

2)

(3)
(4)
(5)

(6)

Connect the RF IN/JOUT BNC socket of the 2955B test instrument to the RF
IN/OUT BNC socket of the 2955B under test. See Fig. 6-20.

On the 2955B under test, set the MODE to RECEIVER TEST, GEN FREQ to
100 MHz, LEVEL to ¢ dBm, MOD to OFF and RF IN/OUT socket 1o BNC.
Press the TONES, SEQUENTIAL and CCIR keys.

On the 29558 test instrument, set the MODE to TRANSMITTER TEST and RF
IN/OUT socket to BNC. Press the TONES, SEQUENTIAL and CCIR keys.

On the 2955B under test, enter tone numbers 1 to 10 using the data keys.
Press the TONE BURST key.

On the 2955B test instrument, check that the tones 1 to 10 appear with zero
error.

Repeat (2) to (5) with the 2955B under test and the 2955B test instrument
transposed.

=) =

jm

scopHHoo coo O O 9 socofHHe0 coo O O9
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Fig. 6-20 Test equipment connections for sequential tones
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RF GENERATOR
Output level
This section is used to check compliance with the following:-

Accuracy: +1.8 dB for levels above -127 dBm
over temperature range 18 to 28°C.

The following test equipment is required:~

Description Minimum specification Example

Power meter and sensors 0.4 to 1000 MKz, Ml BSG0A,
-B5 to 0 dBm, accuracy 8920 and
better than >0.15 dB 6912

Spsectrum analyzer Frequency 100 MHz, Mi 2383

ability to reduce noise
floor below 98 dBm.

Checking at low low levels (less <-60 dBm) requires the use of specialised
attenuator measurement equipment. Proceed as follows:—

(1) Connect the power meter through its 6920 sensor to the RF IN/JOUT N socket.
See Fig. 6-21.

(2) On the 2953B, set the MODE to RECEIVER TEST, GEN FREQ to 300 MHz,
LEVEL to ~-20.5 dBm, INC to 1 dB, MOD to OFF and RF IN/OUT socket to N.

(3) On the power meter, check that the reading is ~20.5 dBm +1.8 dB.

g é et |
ialuls |
POWER METER
88808 AND SENSOR
cocoHdHoc cc0o 0 Qo @
N
RF IN/OUT J iN
SPECTRUM
ANALYZER
mmmmmmmmmmmmmmmmmmm — )

Fig. 6-21  Test equipment connections for RF generator output level

(4) On the 2955B, decrease the LEVEL in 1 dB steps using the INCREMENT keys
to -25.5 dBm.

45882-113R
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(5) On the power meter, check that each step is 1.8 dB.

(6) On the power meter, check that the reading is £1.8 dB at the following levels
and frequencies:—

Generator frequency Level Check
300 MHz 28 dBm Internal 10 ¢B pad
300 MHz -36 dBm 20 ¢B pad in attenuator
300 MHz -58 dBm First 40 dB pad in attenuator
1000 MHz -25 dBm Flatness
10 MHz -25 dBm Flatness

(7) Replace the 6920 head with the 6912 head.
(8) On the power meter, check that the level at the following points is +1.8 dB:-

Generator frequency Levsl
400 kHz ~15 dBm
20 MHz -15 dBm
100 MHz -15 dBm
300 MHz —-15.5 dBm
300 MHz ~16.5 dBm
300 MHz ~17.5 dBm
300 MHz -18.5 dBm
300 MHz ~18.5 dBm
500 MHz -15 dBm
1000 MHz ~15 dBm

(9) Connect the spectrum analyzer to the RF IN/OUT BNC socket.

(10) On the 2955B, set the GEN FREQ to 100 MHz, LEVEL to -96 dBm and RF
IN/OUT socket.to BNC.

(11) On the spectrum analyzer, check that the jevel is -96 dBm. This checks that
the last 40 dB of the attenuator is switching in correctly.

Frequency
This section is used to check compliance with the following:-
Accuracy:  As internal standard.
The following test equipment is required:~
Description Minimum specification Example
Frequency counter 0.4 to 1000 MHz, Mi 2435
1 MMz standard output.

The following method is used to check that the frequency synthesizer is working
correctly. However, overall accuracy depends upon the correct setting of the internal
10 MHz standard. Proceed as follows:—

(1) Connect the frequency counter to the RF IN/OUT BNC socket. See Fig. 6-22.

46882-113R
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(2)  On the 2955B, set the MODE 1o RECEIVER TEST, GEN FREQ to 1000 Miz,
LEVEL to 0 dBm, MOD to OFF and RF IN/OUT socket to BNC.

{3) Check that the counter reading is the same as the GEN FREQ setting =20 Hz.
(4) Reset the GEN FREQ to other frequencies between 0.4 and 1000 MHz and

repeat {3).
EXT STD - 1 MHz STD
_ 1 Mz ouT
EE MODULATION

BO Hg METER
' cocBEHcc 000 0O O o ¢

BNC i
i RF IN/CUT W

]' Fig. 6-22 Test equipment connections for RF generator frequency

AM depth
This section is used to check compliance with the following:-

? Accuracy: 7% of setting £1 digit ai 1 kHz up to 85% AM,
+10% of setting £1 digit from 50 Hz to S kHz and 0 to 70% AM,
\ £15% of setting 1 digit from 50 Hz to 15 kHz and 0 to 85% AM.

The following test equipment is required:~
Description Minimum specification Example
AM modulation meter 8.5 10 1000 MHz, Ml 2305
accuracy 1% at 1 kHz
modulating frequency, 2.5%

at 50 Hz to 15 kHaz.

Proceed as follows:-
(1) Connect the modulation meter to the RF INVOUT BNC socket. See Fig. 6-23.

(2) On the 2955B, set the MODE to RECEIVER TEST, GEN FREQ to 100 MHz,
LEVEL to ¢ dBm, MOD to AM, MOD FREQ to 1 kHz, LEVEL to 859%,
" DIST'N, S/N and SINAD to off and RF IN/OUT socket to BNC.

(3)  Set the modulation meter 1o AM in a 0.3 to 3.4 kHz bandwidth.

1-_ (4} Check that the modulation meter reading is the same as the MOD LEVEL
5 setting 4:7% +1 digit.

: 46882-113R
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(5) Reset the MOD LEVEL to other ievels between 0 and 85%, FREQ to other
frequencies between 1.5 and 400 MHz and GEN LEVEL to other levels and
repeat (4) except check that the modulation meter readings are the same as the
MOD LEVEL settings +=10% =1 digit.

(6) Reset the MOD FREQ to other frequencies between 50 Hz and 5 kHz and
LEVEL to other depths between 0 and 70% and repeat (4) except check that
the modulation meter readings are the same as the MOD LEVEL setiings

+10% 1 digit.

(7) Reset the MOD FREQ to other frequencies between 5 kHz and 15 kHz and
LEVEL to other depths between 70% and 85% and repeat (4) except check
that the modulation meter readings are the same as the MOD LEVEL settings

+15% 1 digit.

E%Eﬁﬁéégf
B OB MO
.0088890 ooooouo (?

IN

BNC
RF IN/OUT

Fig. 6-23  Test equipment connections for RF generator AM depth and FM deviation

FM deviation
This section is used to check compliance with the fotlowing:—

Accuracy: +7% 10 Hz at 1 kHz,
+10% at 50 Hz to 15 kHz.

The following test equipment is required:-
Description Minimum specification Example

FM modulation meter 0.5 to 1000 MHz, Mi 2305
accuracy 2%.

Proceed as follows:~

(1) Connect the modulation meter to the RF INJOUT BNC socket. See Fig. 6-23.

(2) On the 2955B, set the MODE to RECEIVER TEST, GEN FREQ to 100 MHz,
LEVEL to 0 dBm, MOD to FM, MOD FREQ to 1 kHz, LEVEL to 25 kilz,
SHAPE to SINE, DIST'N, S/N and SINAD to off and RF IN/OUT socket to

BNC.
(3) Set the modulation meter to FM in a 0.3 to 3.4 kHz bandwidth.

(4) Check that the modulation meter reading is the same as the MOD LEVEL
setting 7% 10 Hz.

46882-113R
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(5) Reset the MOD LEVEL to other levels between 0 and 25 kHz, FREQ to other
frequencies between 1.5 and 1000 MHz and GEN LEVEL to other levels and
repeat (4) except check that the modulation meter readings are the same as the
MOD LEVEL settings £10% =1 digit.

{(6) Reset the MOD FREQ to other frequencies between 50 Hz and 15 kHz and
repeat (4) except check that the modulation meter readings are the same as the
MOD LEVEL settings #10% 1 digit.

AM and FM distortion
This section is used to check compliance with the following:—

Distortion: <2% at 1 kFMz with 30% AM in a 0.3 to 3.4 kHz bandwidth,
<1% at 1 kHz with 5 kHz FM in a 0.3 to 3.4 kHz bandwidth.

The following test equipment is required:~

Description Minimum specification Example

AM/FM modulation meter Demodulated output, Mi 2305

Distortion meter Accuracy better than 0.3% M 2331A
at 1 kMz.

Proceed as follows:—

(1) Connect the modulation meter input to the RF IN/OUT BNC socket. Connect
the modulation meter output to the distortion meter. See Fig. 6-24.

Eg “ﬁ%gﬁ
N MODULATION DISTORTION
EO 85 METER METER
soofEHcoc oo 0o O O ¢ Q Q Q
BNC
RF IN/OUT 4 ae . AN

Fig. 6-24  Test equipment connections for RF generator AM distortion and FM distortion

(2) On the 2935B, set the MODE to RECEIVER TEST, GEN FREQ to 100 MHz,
LEVEL to 0 dBm, MOD to AM, MOD FREQ to 1 kHz, LEVEL to 30%,
SHAPE to SINE, DIST'N, S/N and SINAD to off and RF IN/OUT socket to
BNC.,

(3)" Set the modulation meter 10 AM in a 0.3 to 3.4 kHz bandwidth.

(4) Tune the distortion meter and check that the reading is <2%.

(5)  On the 2955B, reset MOD to FM, MOD FREQ to 1 kHz and LEVEL to 5 kHz.
(6) Set the modulation meter to FM in a 0.3 to 3.4 kHz bandwidth.

(7)  Tune the distortion meter and check that the reading is <1%.

46882-113R
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External AM and FM

This section is used to check compliance with the following:~

Sensitivity: 50 Hz to 5 kHz, up to 70% AM;
1.5 V p-p for 30% AM +10% -+1% AM.
1.0 V p-p for 5 kHz FM deviation +10%.

The following test equipment is required:~

Description Minimum specification Example

Modulation meter 1% AM accuracy at 1 kHz, Ml 2305
2.5% at 50 Hz to 15 kHz,
2% FM accuracy.

LF synthesizer 50 Hz to 15 kHz, HP 3325A or B
DVM - 0.5% accuracy. Datron 1065A

Proceed as follows:~

ey

)

3)

(4)
(5)

(©)
(7)

(8)
©)

(10)

Connect the LF synthesizer and the DVM to the EXT MOD INPUT socket.
Connect the modulation meter to the RF INJOUT BNC socket. See Fig. 6-25.

On the 2955B, set the MODE to RECEIVER TEST, GEN FREQ to 100 MHz,
LEVEL to 0 dBm, MOD to AM, MOD FREQ to 1 kHz, MOD LEVEL to 0%,
SHAPE to SINE, DIST'N, S/N and SINAD to off and RF IN/OUT socket to
BNC.

Set the synthesized LF generator to give a 1 kHz sinewave output and adjust
the level to give a DVM reading of 530 mV RMS (1.5 V p-p).

Set the modulation meter to AM in a O.§ to 3.4 kHz.'bandwidth.

On the modulation meter, check that the reading is 30% +10% +1% AM (i.e.
26 to 34%). '

On the 2955B, reset MOD to FM, LEVEL to 0 kHz.

Set the synthesized LF generator to give a 1 kHz sinewave output and adjust
the level to give a DVM reading of 353 mV RMS (1.0 V p-p).

Set the modulation meter to FM in a 0.3 to 3.4 kHz bandwidth.

On the modulation meter, check that the reading is 5 kHz +10%.

On the 2955B, reset MOD to AM, LEVEL to 0%.

(11) Repeat (3) to (9) at other external modulating frequencies between 50 Hz and

46882-113R1
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Fig. 6-25 Test equipment connections for RF generator external AM and FM

RF leakage

This section is used to check compliance with the following:~

Carrier leakage:

<0.2 pV PD generated in a 50 2 load by a
2—turn 25 mm loop as near as 25 mm to the
case of the instrument with the output set to
<-40 dBm and the output terminated in a 50 Q
sealed load.

The following test equipment is required:—

Description

Spectrum analyzer

Sealed load

2-turn 25 mm loop

Proceed as follows:-

Minirnum specification Exarnple
0.4 10 1000 MHz, Ml 2383
50 ) -

(1) Connect the spectrum analyzer to the loop. Connect the load to the RF
IN/OUT BNC socket. See Fig. 6~26.
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Fig. 6-26  Test equipment connections for RF generator RF leakage
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(2) On the 2955B, set the MODE to RECEIVER TEST, GEN FREQ to
501.9873 MHz, LEVEL to ~40 dBm and RF IN/OUT socket to BNC.

(3) Set the spectrum analyzer to 501.9873 MHz.
(4) Hold the loop 25 mm away from the 2955B’s case.
(5) On the spectrum analyzer, check that the level picked up is <0.2 uV PD.

FiVi on CW

This section is used to check cémpiiance with the following:-

M on CW: <13 Hz RMS up to 500 MHz. <26 Hz RMS up to 1000 MHz.
(0.3 to 3.4 kHz weighted RMS).

The following test equipment is required:—
Description Minimum specification Example

Modulation meter FM noise average, Ml 2305
0.3 to 3.4 kHz weighted
filter.

Spactrum analyzer 0.4 to 1000 MHz,
<3 Hz p-p residual FM,
IF output at 47 MHz Mi 2383

In this test, use is made of the 2383’s low residual FM to down convert the 2955B’s
signal generator frequency to a 47.4 MHz IF. This allows the test to utilize the
modulation meter in an area where the residual FM is <1.4 Hz. Proceed as follows:~ -

(1) Connect the modulation meter to the spectrum analyzer output and the
spectrum analyzer input to the RF IN/OUT BNC socket. See Fig. 6-27.

E E slsisizinap
SPECTRUM MODULATION
B O Bg ANALYZER METER
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Fig. 6-27 Test equipment connections for RF generator FM on CW

(2) On the 2955B, set the MODE to RECEIVER TEST, GEN FREQ to 500 MHz,
LEVEL to 0 dBm, MOD to AM, MOD to OFF and RF IN/OUT socket to BNC.

(3) Tune the spectrum analyzer to the same frequency as that set on the 2955B.
Reduce the span/div to 100 Hz. If necessary retune and then select zero span.
Adjust the input attenuation of the spectrum analyzer sO that the IF level is
adequate to excite the modulation meter.
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(4) Set the modulation meter to FM, with noise average in a 0.3 to 3.4 kHz
bandwidth.

(5) On the modulation meter, check that the reading is <18 Hz (13 Hz RMS).

(6) Reset the GEN FREQ to other frequencies below 500 MHz and repeat (3), (4)
and (5).

(7)  On the 2955B, reset the GEN FREQ to 1000 MHz and retune the spectrum
analyzer.

(8) On the modulation meter, check that the reading is <36 Hz (26 Hz RMS).

(9) Reset the GEN FREQ to other frequencies between 500 and 1000 MHz and
repeat (7) and (8).

Harmonics

6~34

This section is used to check compliance with the following:—~

Harmonics: In band 0.4 to 1000 MHz only;
<-20 dBc up to 1.5 MHz,
<-25 dBe 1.5 to 250 MHz,
<20 dBc 250 to 1000 MHz.

The following test equipment is required:-

Description Minimum specification Example

Spectrum analyzer 0.4 to 1000 MHz. Ml 2383

Proceed as follows:—

(M
(2)

(3)

4
(5)

©)

(7)

Connect the spectrum analyzer to the RF IN/OUT BNC socket. See Fig. 6-28.

On the 2955B, set the MODE to RECEIVER TEST, GEN FREQ to 1.5 MHz,
LEVEL to 0 dBm, MOD to AM, MOD to OFF and RF IN/OUT socket to BNC.

Adjust the spectrum analyzer to reference the 1.5 MHz fundamental on the top
graticule line.

On the spectrum analyzer, check that the reading is <-20 dBc.

Repeat (4) at frequencies between 0.4 and 1.5 MHz. On the spectrum
analyzer, check that the reading is <-25 dBc.

Repeat (4) at frequencies between 1.5 and 250 MHz. On the spectrum
analyzer, check that the reading is <-25 dBe.

Repeat (4) at frequencies between 250 and 1000 MHz. On the spectrum
analyzer, check that the reading is <-20 dBc.

46882-113R
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ACCEPTANCE TESTING

rEEEy
:Jek: ANALVZER
sooclidoo coo O O ¢ @
e BT ™

Fig. 6-28 Test equipment connections for RF generator harmonics, sub-harmonics
and spurious signals

Sub-harmonics
This section is used to check compliance with the following:-

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

The following test equipment is required:—
Description Minimum specification Example

Spectrum analyzer 0.4 to 1000 MHz. M! 2383

Proceed as follows:-
(1) Connect the spectrum analyzer to the RF IN/OUT BNC socket. See Fig. 6-28.

(2) On the 2955B, set the MODE to RECEIVER TEST, GEN FREQ to 530 MHz,
LEVEL to 0 dBm, MOD to OFF and RF IN/OUT socket to BNC.

(3) Adjust the spectrum analyzer to reference the 530 MHz fundamental on the
top graticule line.

(4) On the spectrum analyzer, check that the reading is <~25 dBe.

(5) Repeat (4) for frequencies between 530 and 1000 MHz.

48882-113R
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ACCEPTANCE TESTING

Spurious signals

6-36

This section is used to check compliance with the following:—

Spurious signals:  Carrier up to 88 MHz;
<-45 dBc below 110 MHz,
<-35 dBc above 110 MHz.
Carrier up to 1000 MHz;
<60 dBe.

The following test equipment is required:-

Description Minimum specification Example

Spectrum analyzer 0.4 to 1000 MHz, Ml 2383

Proceed as follows:—

&)
@)

3

(4)

(5)

" (6)

Connect the spectrum analyzer to the RF IN/OUT BNC socket. See Fig. 6-28.

On the 2955B, set the MODE to RECEIVER TEST, GEN FREQ to 88 MHz,
LEVEL to 0 dBm, MOD to OFF and RF IN/OUT socket to BNC.

Adjust the spectrum analyzer to reference the 88 MHz fundamental on the top
graticule line.

On the spectrum analyzer, check that the reading for spurious signals below
110 MHz is <-45 dBc and the reading for spurious signals above 110 MHz is
<-35 dBe.

Repeat (4) at carrier frequencies between 0.4 and 88 MHz.

‘Repeat (4) at carrier frequencies between 88 and 1000 MHz. Check that the

reading for alf spurious signals is <-60 dBc.

46882-113R
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ACCEPTANCE TESTING

Level
This section is used to check compliance with the following:—

Accuracy: Typically 3 dB at 100 MHz with reference to -60 dBm over
the range -87 to ~24 dBm (10 pV to 14 mV) at the BNC socket
or =67 to -4 dBm (100 pV to 140 mV) at the N socket.

The following test equipment is required:—

Description Minimum specification Example
Signal generalor +2 dB AF level accuracy MI 20194
over range —4 to —-87 dBm
at 100 MHz.

Proceed as follows:— _
(1) Connect the signal generator RF output to the RF IN/OUT BNC socket.

See Fig. 6-30.
Eg ERR:
SIGNAL N
GENERATOR B OBE
o «+coHHHo00 co0 O O 0
ouUT BNC A
RF IN/OUT

Fig. 6-30 Test equipment connections for sensitive receiver level

' .(2) On the 2955R, set the mode to TRANSMITTER MONITOR, the IF FILTER to
12 kHz, the TX FREQUENCY to 100 MHz and the RF IN/OUT to the BNC

socket.
(3) Set the signal generator to give a carrier of 100 MHz at a level of -60 dBm.

(4) On the 2955R, press the dBm key for a STRENGTH reading in dBm. Check
that the STRENGTH reading is -60 dBm +5 dB.

(5) Press the dB key twice to give a STRENGTH reading of 0 dBR.

(6) Set the signal generator to the following levels and check that the readings are
within +£5 dB of the correct reading:-

Signal generator Correct
level reading

-24 dBm +36 dBR
~34 dBm +26 dBR
—44 dBm +16 dBR
-54 dBm +6 dBR
-64 dBm -4 dBR
~74 dBm ~14 dBR
-84 dBm -24 dBR
~B7 dBm ~27 dBR

48882-113R
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ACCEPTANCE TESTING

SENSITIVE OFF-AIR RECEIVER (Option 1 only)
Sensitivity
This section is used to check compliance with the following:-

Sensitivity: 2 pV for 10 dB SINAD in 12 kHz bandwidth
from 1 MHz to 1000 MHz for 3.5 kHz
deviation in a psophometric bandwidth,

s e e

The following test equipment is required:—
Description Minimum specification Example

Signal generator +2 dB AF leve! accuracy at Mt 20154
2 Vv for carrier frequency
1 to 1000 MHz;
ability to provide 3.5 kHz
deviation at 1 kHz rate.

SINAD meter 10 dB SINAD measurement HP 8303B &
In a psophometric CCITT filter
bandwidth at accuracy
+1 dB.

Proceed as follows:—

(1) Connect the signal generator RF output to the RF IN/OUT BNC socket,
Connect the SINAD meter input to the DE-MOD OUT socket. See

Fig. 6-29.
PE-MOD J
ouT

Fil H}

=/=la/a
\ SIGNAL SINAD
GENERATOR B OBE N METER

P *o00fHHoe 000 0 0 —&
ouT BNC !

RF IN/OUT

Fig. 6-29  Test equipment connections Jor sensitive receiver sensitivity

(2) On the 2955R, set the mode to TRANSMITTER MONITOR, the IF FILTER to
12 kHz, the TX FREQUENCY to0 10.02 MHz and the RE IN/OUT to the BNC
socket,

(3) Set the signal generator to give a carrier of 10.02 MHz at a level of 2 uvV PD
and 3.5 kHz FM deviation at 1 kHz rate.

(4} Set the SINAD meter to read in a psophometric bandwidth.
(5) On the SINAD meter check that the reading is >10 dB.

(6) Repeat (5) at 100.02, 200.02, 300.02, 400.02, 500.02, 600.02, 700.02, §00.02,
900.02 and 999.02 MHz.

46882-113R
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Acceptance testing
ACCESSORIES
Operation ...
Optional
Supplied ...
AF FREQUENCY MZE’I'ER
Performance data
AF GENERATORS
Audio testing
Performance data
Technical description ...
Transmitter testing
AF VOLTMETER
Audio testing
Performance data
Receiver testing ... .
Technical description ...
Applications
ASCII codes
AUDIO SETUP
Audio testing
Duplex testing
Transmitter testing
AUDIO TESTING
DTMF operation
Operation ...

Sequential tones operation

Battery pack ... .

BX (BoX) commands
Connections .
Character set

Command codes

Command format

Command input..
Commands for the 2955B
Computer programs
Conventions

Data output

DS ENCODER AND DECODER

Operation ... .
Performance data

Delimiters

DISTORTION METER
Audio testing
Performance data
Receiver testing ...
Technical description ...
Transmitter testing

46882-113R
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INDEX {continued)

DTMF ENCODER AND DECODER
Operation ... C e e
Performance data

DUPLEX TESTING
DCS operation .

DTMEF operation
Operation ... ... .. ..
Sequential tones operation ...
Error codes
Front panel

GPIB controller programs ...
GPIB INTERFACE UNIT
Installation...
Operation .
Performance data
Graticule elements

HELP KEY
Operation ... .
Performance data

Initial settings

MODULATION GENERATOR
Performance data
MODULATION METER
Performance data
' Technical description ...
Transmitter testing
MODULATION SETUP
Duplex testing
Receiver testing ...
Mounting arrangements

NOISE METER
Performance data
Receiver testing ... ...
Technical description ...
Transmitter testing

OFF-AIR RECEIVER
Operation ... .
Performance data
Technical description ...

Operating example

Operating summaries ...

OSCILLOSCOPE

Display ... ..
Performance data

ind, 2

3-5
1-17
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INDEX (continued)

Parameters
Performance data

POCSAG RADIO PAdER TESTING

Operation ...

Performance data
POWER REQUIREMENTS

Installation...

Performance data
Printer operation

Rack mounting ...
Rear panel .
RECEIVER ’IESTING
DCS operation ...
DTMF operation
Operation ... .
Sequential tones operatlon
Reverse video characters ..
Revertive sequential tones operation
RF FREQUENCY METER
Performance data
RF POWER METER
Performance data
Technical description ...
Transmitter testing ...
RF SIGNAL GENERATOR
Performance data
Receiver testing ...
Technical description ...

Safety testing
Screen commands

SELCALL (SEQUENTIAL T TONES) ENCODER AND DECODER

Operation ... )
Performance data
Self testing .
SENSITIVE RECEIVER
Operation ...
Performance data
Technical description ..
SERIAL INTERFACE UNIT
Installation.. e
Operation ...
Service requests.. .
SIGNALLING CODES ’I’ESTING
Operation ...
Special features ...

46882-113R
Dec. 91
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INDEX (continued)

Status byte
Store and recall Opel’atlon
Syntax

TONES MENU
Audio testing
Duplex testing
Receiver testing ..
Transmitter testmg

Transmitter frequency adjustment

TRANSMITTER MONITORING
Operation ... .

TRANSMITTER TESTING
DCS operation ...
DTMI’ operation
Operation ...

Sequential tones operamon .

Unpacking and repacking

User-defined display examples

WR (WRite) commands

ind. 4
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leceiver testing

1285 m o display TONES menu,

elect from {scguential > . [omwe > | [885 > and
HOCSAG .

SEQUENTIAL TONES MENU, select required standard
¢ REVERTIVE.

RX SEQUENTIAL TONES menu, use [NEXT TONE >
a4 number keys 1o enter up to 11 tones on each of 3

or {CONTINUOUS > 1o

NE STER > [ TONE BURST
e the seguence,

n DTMF GENERATOR AND DECCDER display, set MOD
CVEL and. under SEND DATA. use [CLEaB> . [LOAD>.
umber keys and [SEND > for sequence of digits.
der RECEIVE DATA, decoded digits are shown.

a DCS GENERATOR display, set MOD FREQ, sub-audible
viaion LEVEL and POLARITY and use [GODED,
JTEB > | number keys and [SEND> for address code (3
ctal digits} unth [STOP> is used.

:n POCSAG RADIO PAGER TEST display, set pager's RF
£, RE LEVEL. MQD FREQ and MOD LEVEL and use
and number keys for RIC number,

and use [ERROAS > and [CHANGE >

wsart erors and use [SEND > 10 ransmit signal.

Juplex testing

for ONE PORT or TWO PORT.

o disptay TONES menu,

fotme> . [pcs>  and

4 S?@ procead as lor ‘Receiver tesling.
ororec n_sgw‘ use TRANSMITTER TEST mode.

[SEQUENTIAL >,

wdio testing

for AUDIO TEST mode.
o MDQ audio unit o AF GEN QUTPUT,

and then as under "Receiver tesling’.

ng, connec! audio unit to AF INPUT.

and then as under 'Transmitter testing'.

AUDIO AND MODULATION SETUP
On a TONES menu, press LAUDIO SETUP >, [MOD SETUP >,

or [MOD/AF SETUR > .
Select generator as under "AF generators’ or as for moduta-
tion selling under ‘RF generalor’.

Press

| 10 select enabled or OFF,

Press [LOCK.> to lock tevel of GEN 2 to that of GEN 1.
Press [SHAPE > lo select SINE, SQUARE, TRIANGLE or
SAWTOOTH,

Press [EXT MOD>fo show EXT MOD INPUT FREQ and
LEVEL where applicable

GSCILLOSCOPE DISPLAYS

and set INTENSITY and POSITION controls.
lo adjust HORIZ scale,

o adjust VERT scale.

for single SWEEP storage or

rapetitive on auto :ﬁmmm.

STORE AND RECALL

E. and number keys {01 to 26} for storage.

Press E and same number keys to recall or 00 o

pend]

recall setings at last switch~off or power failure,
HELP KEY OPERATION

to display HELP menu,

Selecl any of the paramelers and resel as required.
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Instruments 2/

RADIO COMMUNICATIONS  Aiso applicable-
TEST SET 2955A {0 29558
0.4 to 1000 MHz PP

TRANSMITTER TESTING

RF power meter and frequency meter

for RF INJOUT socket.

at} 2
Sustained overload makes display flash and sounds atarm.
Read power and frequency on TRANSMITTER TEST
display.
Faor :m.:mzo Ommmmq Qn a_m._m

enter datum freguency:

AF generators
Gannact Tx Bouc_m"_:. 5.5 o AF GEN QUTPUT,

_ 2 WW for second AF generator.

Enter :m.cm:@ and level in same way.

and _ to return to first AF generalor.

set, then a INCREMENT keys for increase of decrease.

Modulation meter

for RF INFOUT socket,

Select modufation from Fx,

Prass b once or twice for 0.3 10 3.4 kHz or
EXTERNAL.

Press once or twice for 0.3 or 15 kHz,






