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Microprocessor-controlled,
synthesizer-driven Selective
Level Measuring Set is one of
the recent developments in the
Marconi Instruments range. A
feature of the equipment is the
combination of keyboard
operation and traditional,
manual tuning with
comprehensive a.f.c. control and
motor driven search. It is shown
here system testing 12 MHz
coaxial cable terminals.

(By courtesy of the British Post Office)

A VIEW

Welcome to the Marconi Instruments’ catalogue for

Marconi Instruments’ Television Automatic 1979/ 80.

/V’OWIO””% nggmem is gemg U;“E/d in the The Company’s dynamic development programme is
huge new 1980 Olympic Games Television 5 ¥ &

Centre in Moscow. Over 200 systems have one of contlnuogs progress and mnovat'on_buF'

now been sold to television organisations unfortunately, this book cannot progress with it. We can
throughout the world for local or remote only present here a frozen view, a photograph taken at

quality assessment. (during programme

sigges] o BERSHISSION SRS, one moment prior to going to press in 1978.

In order to help overcome this static state we have
introduced products within their appropriate chapters,
under ‘coming soon’ headings, see pages 128 and 134,
so that you may be aware of new developments and ask
for the latest information from your local mi sales
engineers.

Full specifications are given in the catalogue for the
majority of our test instrumentation. However ‘Autotest’
systems, flanges and flexible waveguide are only
described in outline. A telephone call, telex or ietter will
bring you full and up-to-date information on these orany
other equipment. Addresses are listed inside the back
cover of the catalogue.

A chapter of useful data, printed on blue background
for quick recognition, is included for your reference.




The Microwave Products Division is
able to provide mechanical skills of the
| very high level required for waveguide

and associated specialist manufacture.

Service Division has its own
electrical and mechanical manu-
facturing shops for obsolescent
parts, stocks of over 20,000
different parts and specially
equipped vans for door-to-door
delivery and collection.

Vil

Quality and Traceability
Marconi Instruments has been assessed by the UK
Ministry of Defence (Directorate General of Quality
Assurance) to defence standard 05-21. The
assessment applies to all products manufactured,
not only to those made especially for the MoD,
and is equivalent to the NATO Quality Assurance
Document AQAP-1.

The Service Division at Luton Airport is
assessed to Defence Standard 05-24 (equivalent
to NATO AQAP-4) which covers all forms of
quality assurance at the Division.

Whenever you require, Marconi Instruments is
able to issue certificates of conformity to these
quality standards with each instrument or system
supplied.

mi has three standards laboratories: one at
headquarters which provides the central Company
standards facility for design and production
reference; one within the Microwave Products
Division to specialize in measurements above
1 GHz; and a third at Service Division to maintain
standards of calibration and to specialize in the
issue of certificates of conformity-to-specification
of recalibrated equipments.

All three laboratories are members of the British
Calibration Service, controlled by the UK
Government Department of Trade through the -
National Physical Laboratory. The NPL in turn
compares its standards with other national and
international measurement standards throughout
the world.

The standards laboratory at headquarters is
approved under the BCS scheme (number 0006)
for more measurement parameters than any other
commercial electronics laboratory in the UK. It is
able to issue calibration certificates traceable to
international standards for almost any electronic
measuring instruments.

The Company is also able to accept instruments
of mi and other manufacture for calibration
against ‘in-house’ Def. Stan. 05-26 or BCS
certification.

After sales service

As well as providing customers throughout the
world with technical advice through printed
materials and personal visits, Marconi Instruments
is able to provide, calibration and repair services

‘through its many overseas outlets. This international

network is supported by the UK Service Division
which is able to supply technical advice and .
equipment to overseas service establishments, and
return-of-post spares service to customers who
prefer to maintain their own equipment.

The Division maintains stock of over 20,000
different components and itself manufactures
many parts which have now become obsolescent.
Maintenance contracts can be offered to UK
customers for one, two or hundreds, of equipments
after the guarantee period has expired. The
Division provides service and repair of electronic
measuring equipment of any manufacture.
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The term ‘automatic’ has a variety of different
interpretations when used in connection with test
equipment. Therefore, for clarity, this introduction has
been divided into three main classifications:

stand alone instruments;
" remotely controlled instruments;

and fully automatic systems.

This last classification has been divided into two
sections: those which can be used for monitoring on-line
equipment and those which cannot.

The Company’s well established range of ‘Autotest’
products is described under the last heading.

Stand alone instruments

| This classification encompasses all ‘traditional style’

- instruments where modern design and advances in

- component technology allow them to perform certain
functions automatically. When each new design is
engineered the latest techniques are employed

~ wherever appropriate to enable measurements to be
made more quickly and to reduce the number of settings
needed, thus to make its use more efficient. A simple
example is the automatic level control used in signal
generators to ensure accurate, calibrated output level
across the whole frequency range without the need for
an operator to adjust the level setting. Another example
can be found in the automatic tuning and levelling in
modulatioh meters where the number of operations of
the control knobs, switches etc. needed to make a
measurement is reduced from 15 to 4.

Use of automation in ‘stand alone’ instruments can,
through simpler and faster operation, bring what were
previously considered as instruments suitable only for
the engineering laboratory right into everyday use on the
" production lines. A relevant example of this is to be
found in the 100 MHz Spectrum Analyser, TF 2370,
which has recently received three significant technical
awards. Hardwired logic circuits automatically set the
sweep speed as the operator selects the dispersion

range and the filter required. This ensures that the
operator has the fastest speed possible without causing
‘ringing’. Further logic circuits select a pertinent group of
three filters for the operator to choose from and, perhaps
most important of ali, the balance of attenuation between
the r.f. and i.f. amplifiers is made by the instrument
automatically when the operator selects a given
sensitivity. The user is assured of always receiving the
best noise/intermodulation performance.

Instruments in the catalogue incorporating these benefits
are not necessarily prefixed with the adjective ‘automatic’
since this is usually reserved for equipment, like the
Modulation Meter and the White Noise Test Set, which
require minimal setting up and then make the whole
measurement automatically. Within this classification,




products are supplied for the following applications

Modulation measurement
Multichannel testing
Television measurement
Distortion measurement
Frequency measurement
Power measurement
Signal generation

Full details and specifications will be found in the
appropriate section of the catalogue.

Remotely controlled instruments

*GPIB — Marconi Instruments’ General Purpose Instrument Bus is in
accordance with |IEEE Standard 488-1975 and IEC Document 66
(Central Office) 22.

Instruments in this classification can be controlled
remotely over a data highway and, where applicable,
provide measurement results to a remote device. Most of
these instruments accept information in parallel b.c.d.
form and some can be fitted with an interface to allow
operation over the General Purpose Instrument Bus,
GPIB*.

Marconi Instruments” policy on new designs is to make
available a programmable option on all instruments
where appropriate. The increasing use of remote control
and reporting systems and rapidly advancing technology
is enabling the option to be included in more and more
equipment whilst still maintaining a balance in cost/
effectiveness.

The White Noise Test Set, OA 2090C, is an example
within this classification. The Noise -Receiver can be
operated from its front panel in normal, manual, use.
Selection of ‘remote control” enables measurements to
be carried out from a remote site, by its Control Unit or
by a suitable computer system. Similarly, the Noise
Generator can be controlled locally or remotely. Also,
provision has been made to control certain of the
generator functions from the receiver by a simple cable
connection between the two rear panels. Finally, if it is
required to operate the White Noise Test Set through
the General Purpose Instrument Bus this can be
achieved through a suitable b.c.d./GPIB adaptor.

The individual instruments in this classification may be
used under the first classification as ‘stand alone’
equipment or may be controlled and monitored from a
remote site or, as it will be seen, form parts of the next
classification ‘fully automatic systems’.

Products of this type may be found in the catalogue
within the following disciplines:

FDM testing and monitoring
Power measurement
Frequency measurement
Signal generation
Modulation measurement
Television measurement
Microwave equipment




Fully automatlc systems

This classification is further divided into

a) automatic equipment to monitor operational systems
(and which may also be used to evaluate the
performance of a unit or system during production
and maintenance by the addition of further
instrumentation to simulate operational traffi¢) and

b) equipment specifically to evaluate the performance of
a system or unit under test during manufacture and/
or maintenance but not suitable for manual
operational systems.

Both groups within the classification depend upon some
central device to control measuring instruments and,
where required, equipment to record results. This
controller may be punched tape or computer based, as,
for example, in the ‘Autotest’ systems, or may be a
simple device where logic circuits are used in
conjunction with a clock.

In the case of the TV Automatic Monitoring Equipment
(TAME) and the Automatic White Noise Test Set the
control elements are dedicated to their systems.
However, both tape and computer based ‘Autotest’
controllers are available for customers who wish to buy
the control and software ‘package’ to drive
programmable instrumentation particular to their testing
needs.

A recent development by the Company is a new,
compact, GPIB computer-based controller which will be
used in conjunction with other instrumentation,
supplied by Marconi Instruments, to create dedicated
test systems. The first of these systems (which falls into
group (a) monitoring) is the Automatic Baseband
Monitor (a brief description will be found under
Selective Level Measuring Set). The hardware/software
combination enables the operator to hold a
conversational dialogue via a visual display unit for
initialising the system, selecting test sequences, choosing
methods of fault reporting and other routines. The
system is able to monitor up to 56 or more f.d.m.
basebands whilst they are loaded with normal traffic and

“to report at regular intervals and when a fault condition

occurs.
As well as the basic controllers for any system, fully

automatic test systems can be supplied for the following:—

Multichannel testing (a) Automatic electrical
Television measurement (a) inspection of printed
PCM manufacture (b) circuit boards (b)
Mobile radio testing (b) (‘Autotest’)

From this brief description it will be evident that there is
an overlap between the classifications. In many cases
instruments incorporate facilities which allow them to be
used alone, in conjunction with companion instruments,
or combined under central control for fully automatic
test systems.

Marconi Instruments’ philosophy is to reduce where
possible the extent of manual operations in
non-programmable instruments and to build in remote
control capability where the instrument functions are.
considered applicable to automatic test systems. The
assembly of such systems is becoming increasingly
straightforward as more instruments become available
with GPIB interface capability.
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((AUTGTEST SYSTEMS

Marconi Instruments Autotest is a range of fully automatic
test systems which can perform the same functions as
normal test-rigs of manually operated instruments, but in
a fraction of the time taken by conventional methods.

Autotest systems have been designed to offer con-
sistent, reliable testing and are suitable for use by unskilled
operators. They feature ease of programming, using either
tape or computer control together with flexibility in adapt-
ing to different test requirements and allowing for future
expansion at minimal cost.

To optimise the performance-to-price ratio of automatic
test equipment, Marconi Instruments has designed a
range of standard systems covering the main areas of
application, thus sharing the design costs over a large
number of customers. A high standard of support
documentation and excellent spares and “know-how"
back-up, all contribute to providing what the major part of

“the market requires at the most competitive prices.

There is a continuing effort on the part of Marconi
Instruments to improve programming techniques. The
result has been to achieve faster testing times and an
increase in capability of the Autotest Systems.

RECENT ADDITIONAL SOFTWARE AIDS

* INCITE — Instructional Notation for
Computer-controlled Inspection and
Test Equipment.

The high level language, INCITE*, is used for preparing
the ‘test’” programs. Various software facilities, briefly
described below, are now available with the Autotest
Systems. These speed the INCITE program preparations
phase and reduce production testing times as well as
assisting in fault diagnosis.

AUTOGUARD Automatic programgeneration to speed
test program preparation time. When measuring
component values it is necessary to eliminate the effects
of adjacent components. This is normally achieved by the
addition of guard points and judicious selection of
appropriate power supply settings. The Autoguard
Program automatically generates optimum test conditions
to relieve the engineer from this time consuming task.

AUTOCOMPILE conversion of INCITE programs
to a lower level form for faster testing. This technique
typically gives a 2 to 1 improvement, over the direct use of
INCITE, in testing times.

AUTOANALYSE self learning logic (digital) pro-

gram generation. Using a known good board the user
simply designates the input truth table to stimulate the
printed circuit board under test and the system will then
self learn the corresponding output pattern. The output
pattern may be generated for any specified points on the
board including both internal circuit nodes and the edge
connector.

PRIORITY PRINTOUT |[ogic fault diagnostic
simplified by use of special commands. When a logic test
program sets up a pattern of inputs and certain monitor
pins are tested, a single faulty device in a logic chain may
give rise to misleading fault printouts on test points which
depend logically on the true fault. A Priority Statement
may be incorporated into the program, to define the
‘priority” of the monitor points and in this way misleading
fault printouts are suppressed.




TIME SHARED VDU Program and editing on a
system which is at the same time testing a printed circuit
board. Two such v.d.u. stations may be operated whilst a
p.c.b. is under test.

INCITE SIMULATOR Program preparation and
editing on a separate computer.

AUTOMATIC ELECTRICAL INSPECTION SYSTEMS

These standard off-the-shelf systems provide very
thorough inspection of assembled printed circuit boards
allowing every component to be tested in-situ for correct
value, mounting and polarity, and also testing the track
and soldering.

The equipment is basically an inspection system rather
than a functional test system, and it locates 95% of all
printed board faults, hence greatly reducing the time
spent on fault-finding at the costly functional test stage.

Recent developments in software have further con-
siderably increased the speed of testing components and
logic circuitry.

Special measurement techniques (two, three or four
terminal as appropriate) inhibit the effect of parallel paths
in the circuit, enabling individual components to be
identified and their values accurately measured. The full
system measures resistance, capacitance and inductance
and also scans d.c. voltages around the circuit with power
supplies connected.

Two systems are available, the tape controlled
OE 1760A and the computer controlled OE 1761A. The
function of both control systems is to provide executive
control for the modes, ranges and settings of the various
stimuli, measurement and switching units, and also to
process, compare and record test results in the form
required. Programmable power supplies, a resistance
measurement unit and digital voltmeter are connected to
the unit under test via a switching matrix, random access
switch and test jig. The only difference between the two
systems is the method of control and of providing input
information to and obtaining results from the system.

Tape Controlled System OE 1760A

In this system the input is in the form of an alpha-numeric
machine code (ASCIl) punched onto paper tape. Each
controller function and system parameter is allocated a
single letter, single digit address code, which is followed
by information relating to the setting of the function or
parameter. Test results are compared with programmed
tolerances and printed out. The printout contains the test
number, establishing the area of the fault down to
component level, the measured value and the status of the
result (high, low or pass). The use of a program store
enables high test speeds to be achieved without any
appreciable tape wear, and also considerably facilitates
test program generation and editing.

If an Autotest OE 1761A (Computer Controlled System)
or any PDP 11 computer with appropriate peripherals is
available, the paper tape, which uses machine code, may
be produced by using the recently developed compiler,
from programs prepared in INCITE.
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CONTROL SYSTEMS

Computer Controlled System OE1761A

The computer system uses the PDP11 computer with a
purpose-oriented, high level language INCITE, which is
an extension of MI-BASIC and uses accepted engineering
terms and symbols. Input to the system can be via tele-
typewriter, exchangeable cartridge disc or floppy disc.
The programmer specifies the test point location of the
component to be checked and writes the component
information normally contained in the parts list of the unit
under test — the system then does the rest. When a
defective component is diagnosed the tele-typewriter will
print the appropriate message, for example “Change
R17".

Features of the system include the ability to print
diagnostic messages for fault clearance, Comprehénsive
mathematical facilities and optional data logging facilities
for statistical analysis of faults detected.

Considering an automatic test system to consist of the
Control Unit, Instrumentation and Switching, and Unit
Under Test Interface, it is generally found that a major
cost area is the interface and any specially-designed
instrumentation which have to be produced on a one-off
or small quantity basis. Consequently when an intending
purchaser considers the system cost breakdown he finds
that the section carrying the relatively high price is the
only one with which he is already familiar, and this is
the part he could produce himself. As aresult, an increasing
number of a.t.e. users have found the most economical
way of acquiring the equipment is by joint co-operation
with the supplier who becomes responsible for the
control aspects of the system while the user provides
the special instrumentation and interface. The standard
or proprietary instrumentation could be the responsibility
of either party.

Two control systems, one tape controlled and the other
computer controlled, are available as packages. They are
based on a standard assembly into which can be incorp-
orated a range of plug-in modules to interface with
instruments of the customer’s choice.

Controller OA 14448B series

OA 1444B series Autotest Controllers are designed to be
the executive controllers of a wide range of Automatic
Test Systems. Their flexibility, in terms of both internal
control facilities and their ability to control most currently
available programmable instruments, allows them to
handle easily all aspects of a test system, including stimuli
control, switching, measurement, and analysis of results.

A simple program language is used which requires very
little training, and can be prepared on standard punched
tape preparation machines, and although punched tape is
the normal medium for program storage, facilities are
provided for input of data from external sources, such as a
small computer. The use of a program store offers the
advantages referred to under the Tape Controlled System
OE 1760A.




Typical computer controlled : =
system incorporating the computer
package. T S

AUTOTEST inspection, control and functional test
systems are already used by more than fifty famous
companies throughout the world . ..

DECCA RADAR
FERRANTI
GEC

HAWKER SIDDELEY
LUCAS
MATRA
PLESSEY

PYE

RACAL
SIEMENS

STC

TELETTRA
TRT

AND MANY MORE

Computer Control System

The functions of the Autotest Computer Control Systems

8 are to provide executive control for the modes, ranges and

settings for the various measurement, stimulus and
switching units which form an automatic testing system,
and to process and record test results in the form required
by the System user.

The System is based upon the highly versatile and

| widely accepted Digital Equipment Corporation PDP 11
| series mini-computer, with unique MI-BASIC language
§ and range of Interface Cards. All of which constitutes
| acontrol package to which required peripheral instruments
| must be added either by Marconi Instruments or any other

system builder.

Designed-in flexibility allows a test system to be ex-
panded with.minimal cost and disruption as additional

8 test capability is required in the future. This is largely
| attributable to the modular form of construction used in
| the mi Interface Units, and the ‘Unibus’, single data
| highway which is a unique feature of the PDP 11 com-

puter.
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Digital Synchronizer

(for use with TF 2002B) TF 2170B 15
AM/FM Signal Generator

(10 kHz to 510 MHz) TF 2008 series 16
AM/EFM Signal Generator

(10 to 520 MH2z) TF 2015 series 20
Digital Synchronizer

(for use with TF 2015) L2157 24
AM/EM Signal Generator -

(10 kHz to 120 MHz) TF 2016 26
Digital Synchronizer

(for use with TF 2016) EE2173 30
Pulse Modulator TF 2169 32
Synthesized Signal Generator

(50 kHz to 520 MHz) TF 2020 series 34
Mobile Radio Test Set

(23 to 520 MHz) TF 2950 series 39
AM/FM Radiotelephone Test Set

(400 kHz to 520 MHz) TE2952 42

For further Signal Generators see
the Microwave Products Section:

Signal Sources type 6055B series 232
(400 MHz to 18 GHz)

AM/EFM Signal Sources type 6150 series 238
(8to 15 GHz) : :
Microwave Sweep Oscillator type 6600A/1 253
(200 MHz to 110 GHz)

Microwave Sweep Oscillator type 6700B 257

(10 MHz to 18 GHz)




MF/HF AM/FM Signal Generator

J Frequency range: 10 kHz to 88 MHz

3 High discrimination electrical fine tuning calibrated

against comprehensive crystal calibrator

[J Internal modulating frequency*continuously variable

from 20 Hz to 20 kHz

MF/HF AM/FM SIGNAL GENERATOR TF 20028

MHz

{ MH2z

-

M

s pHz T

4 MHz

External control of carrier level and incremental frequency sweep
Low spurious modulation, no non-harmonics

Fhfar £s)
Ranges it

a| wone

TF 20028 is a high quality, all solid-state signal generator
operating over the frequency range of 10 kHz to 88 MHz.
It provides internal and external amplitude and frequency
modulation and it features a very versatile tuning system.
A digital synchronizer is available for use with TF 2002B
to give it high frequency stability and a digital setting
facility.

CARRIER FREQUENCY

The full 10 kHz to 88 MHz frequency range of the
signal generator is covered in eight switch-selected bands,
each band having a maximum-to-minimum frequency

10

ratio of approximately 3:-16:1 up to 32 MHz. On the
highest frequency band, however, the ratio is reduced to
approximately 2-75:1.

Main Tuning The main tuning dial has eight hand-
calibrated near logarithmic tuning scales — one for each
band. These are arranged in a continuous zig-zag, with
scales running alternately left and right, so that the main
frequency control is rotated clockwise for range A,
counter clockwise for range B, clockwise for range C and
so on. This feature cuts out much of the tedium which
can occur when tuning a signal generator close to the
band change frequency.
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The signal generator is tuned over the full cover of each
band by ten turns of the main frequency control, which
also carries a subsidiary dial with a linear logging scale
numbered O to 100. Corresponding numerals engraved
at the top of the main tuning dial show the rotational

position of the control. Provision is also made for adjusting,”

the mechanical position of the main tuning dial to correct
the calibration, if necessary, when the frequency is set
accurately against the internal crystal calibrator.

Crystal Calibrator The internal crystal calibrator pro-
vides check points at intervals of 1 MHz, 100 kHz and
10 kHz. The heterodyne beat note is audible from a
loudspeaker mounted within the instrument; but, if
desired, a pair of headphones may be used via the output
jack socket mounted on the front panel.

It is also possible to switch into circuit a 1 kHz band
stop filter which gives the effect of a second null when the
carrier frequency is 1 kHz away from the 10 kHz check
point.

Incremental Frequency The incremental frequency
control facilitates high discrimination setting of fre-
quencies above 32 kHz. Below this frequency the
discrimination of the main tuning dial is such that
incremental control is hardly necessary.

The incremental control is directly calibrated in three
ranges, selected by means of a Af RANGE switch, the
total cover being dependent on the main frequency range
in use as shown in a table on the panel beside the control.
Provision is also made for setting up the scale length
against the internal crystal calibrator, giving increased
accuracy for bandwidth or similar measurements.

External Frequency Shift Incremental frequency shift
can also be applied to the carrier by means of a control
voltage fed to an appropriate terminal on the front panel.
The frequency shift produced is directly proportional to
the d.c. level of this voltage, =1 volt d.c. producing a shift
equal to at least the limits shown in the table located
beside the incremental frequency control. This facility can
be used for manual or automatic frequency control.

It can also be used for narrow band frequency sweep,
a particular application being the display of the frequency
response characteristic of a tuned amplifier or receiver on
anoscilloscope. The sawtooth voltage of the oscilloscope’s
time base is applied to the frequency shift terminal of the
TF 2002B; the r.f. output from the signal generator is fed
to the receiver or the amplifier in the normal way; and the
output from the unit under test is applied via a suitable
detector to the Y input of the oscilloscope.

Stability The frequency stability is typically 30 p.p.m.
per 15 minutes after a 3 hour warm-up period, but can be
Improved by use of the Digital Synchronizer TF 21708,
Which gives a stability of 1 p.p.m. after 3 minutes warm-up
and an absolute accuracy of 1 p.p.m.

RF OUTPUT

For all carrier frequencies up to 88 MHz a maximum
r.f. output of 1 volt p.d. across a 50 Q load can be ob-
tained with 100% modulation. With no amplitude modula-

TF 20028

tion a maximum of 2 volts p.d. is obtainable. The output
can be adjusted by means of two attenuators in cascade,
one of which covers 120 dB in 20 dB steps and the other
20 dB in 1 dB steps, giving a total variation of 140 dB.
Calibrated output levels down to 0-1 pV are, therefore,
available. The attenuators are calibrated in both voltage

‘and decibels.

The output impedance of the signal generator is 50 Q,
and the attenuator voltage calibration is directly in terms
of p.d. across a 50 Q load. Calibration in e.m.f. can be
obtained by connecting a 6 dB pad at the end of the
cable. A 50 to 75 Q matching pad is also available.

Carrier Level Monitor The carrier level monitor is
calibrated in p.d. at 1 and 2 volts. The instrument is
normally used with the meter set to 1 volt but for changes
in r.f. output of less than 1 dB, it is necessary to use the
CARRIER-LEVEL control instead of the ATTENUATOR.
controls, the final output level being given by the sum of
the meter reading and the attenuator settings. It is a feature
of the TF 2002B that the carrier level can be varied without
affecting the modulation depth or the carrier frequency.

The converse also applies; for the signal generator is
equipped with a very effective automatic level control
system, which enables the operator to vary the frequency,
change the frequency range, or adjust the modulation
depth without affecting the carrier level.

Counter Output It is sometimes desirable to monitor
the frequency of a signal generator by means of an
electronic counter. But very few counters will operate
correctly when the applied signal carries deep modulation;
so the TF 2002B is fitted with a separate COUNTER.
OUTPUT socket so that the carrier is available from a point
in the circuit prior to the modulator. This point is, however,
subsequent to a buffer amplifier so that connection of the
counter does not affect the carrier frequency. The counter
output is also used to drive the Digital Synchronizer
TF 2170B.

Radiation For highly sensitive receivers which are
fitted with internal ferrite-rod aerials it is, of course,
extremely important that the signal generator shall be
free from stray leakage field. To this end, particular
attention has been paid to the high degree of screening
needed.

MODULATION

The TF 2002B can be amplitude or frequency modulated
internally or externally. Internal a.m. can also be applied
simultaneously with external frequency shift, so that
dynamic bandwidth measurements can be made using a
modulated signal.

Modulation Oscillator The signal generator contains a
low distortion modulation oscillator which is continuously
variable over the frequency range 20 Hz to 20 kHz. This
a.f. range is covered in six sub-ranges, each having a
maximum to minimum frequency ratio of approximately
3-16:1.

The output from the modulation oscillator is available
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for external use from a terminal at the rear, the level
remaining constant at about 0-7 volt into 600 Q irrespec-
tive of modulation frequency or depth..

Amplitude Modulation AM, continuously variable
up to 100% can be applied from the internal oscillator or
from an external source over the frequency range 20 Hz
to 20 kHz. At the lower carrier frequencies, however, it is
obviously not possible to obtain deep modulation with
high modulation frequencies. For guidance of the
operator the range switch of the internal modulation

oscillator carries markings indicating the lowest carrier

frequency for which each a.f. range can be used. These
markings also serve to show the approximate limitations
when external modulation is used.

External Levelling When the FUNCTION switch is in the
LEVELLING position the external a.m.terminal is connected
directly to the modulation/level control system. This
provides the facility for adjusting the carrier level by
application of an external direct voltage. With the instru-
ment in this operating condition a direct voltage of +6
volts produces =100% variation in carrier level. This
control voltage is, however, relative to a —6-75 volt
standing potential, which is present at the terminal when
no input is connected. For use with fully floating d.c.
sources a —6-75 volt reference is available from a terminal
at the rear of the instrument.

CARRIER FREQUENCY

Range Eight bands, with scales graduated in
frequency:

10 kHz to 32 kHz
32 kHz to 100 kHz
100 kHz to 320 kHz
320 kHz to 1000 kHz
1 MHzto 3-2 MHz
3:2 MHzto 10 MHz
10 MHzto 32 MHz
32 MHzto 88 MHz

IOmMmOoOwy

Scale accuracy  Scale position is adjustable against
internal crystal calibrator. Using the
index position the accuracy is £1%.

Mechanical tuning
discrimination  The frequency scales are near-
logarithmic. A linear logging scale,
with effectively 1000 divisions, is
provided.

Stability At constant ambient temperature
between 10° and 35°C, the frequency
drift in the 15 minute period
commencing 3 hours after switch-on
is typically less than 30 p.p.m. +3 Hz
and will not exceed 90 p.p.m. +3 Hz.
During the period 10 minutes to
3 hours after switch-on, the
frequency drift will not exceed three
times the amounts stated above.
Following a 10°C ambient
temperature change (within the range
10° to 35°C) occurring after the
above period of operation, the
maximum frequency drift rate during
the next 3 hours is typically 200
p.p.m. per 15 minutes.

The frequency variation produced by
a 10% change in supply voltage
about 230 or 115 V is less than
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Frequency Modulation At carrier frequencies exceed-
ing 1 MHz the signal generator can be frequency modu-
lated from the internal oscillator or an external source over
the a.f. range 20 Hz to 20 kHz. Between 100 kHz and
1 MHz the maximum modulating frequency is reduced to
4 kHz.

Deviation is continuously variable in three ranges, the.
maximum for each being equal to the maximum incre-
mental shift as shown in the table on the signal generator’s
front panel.

Modulation Monitor The a.m. depth or f.m. deviation
is monitored by a panel meter, which is directly calibrated

in per-cent a.m. depth and kHz f.m. deviation. When used
as an f.m. monitor the sensitivity may be standardised by
means of a trimmer control, with the built-in crystal
calibrator as an ultimate reference.

POWER SUPPLY

The signal generator is normally intended for operation
from an a.c. mains supply and is suitable for use from
supplies in both the 110 volt range and 230 volt range.
As it can be operated at frequencies up to 500 Hz it is
very suitable for operation in aircraft or similar situations.
The instrument can also be operated from external
batteries, the required input voltage being from 19 to 32
volts, and the current consumption is 400 mA.

1 p.p.m. +1 Hz, measured after a

2 hour warm-up period. Improvement
in stability can be achieved by use of
the Digital Synchronizer TF 2170B,
which provides a stability of 1 p.p.m.

Attenuator reaction  With the output loaded with 50 Q
and with either attenuator at
maximum output, the maximum
frequency shift between the extremes
of the other attenuator control is not
greater than 88 Hz at 88 MHz.

Electrical fine tuning  Operative above 32 kHz only. Each
carrier frequency band is provided
with three ranges of electrical fine
tuning as shown below.

Afrange in kHz

Frequency Band 1 2 3
32— 100 kHz B +0-056 | +0:15| £0'5
100- 320 kHz C +0-15 [ +0-5 +1-5
320-1000 kHz D +0-5 +1-5 +5-0
1- 32 MHz E +1:5 +5-0 +15
3:2- 10 MHz F +1-5 +5:0 | £15
10- 32 MHz G +5:0 [*15 +50
32— 88 MHz H +5-0 |*15 +50

Electrical fine tuning up to the
maximum in the table may be used
as an external frequency shift facility
for manual or automatic frequency
control, frequency modulation, phase
modulation or sweeping.

Sweep widths in excess of the table
may be obtained: on Range C up to
5-0 kHz, and on Range D up to

30 kHz.

Incremental frequency accuracy:
+15% of full scale when FM/ Af
FINE CAL. control is centralised.

For incremental frequency ranges




Crystal calibrator

RF OUTPUT

Level

Attenuators

Carrier meter

Total output accuracy
(with 50 Q load)

Impedance

Counter output

AMPLITUDE
MODULATION
Depth
Monitor
Accuracy

Envelope distortion

above +£1 kHz, £5% of full scale
when calibrated using.the internal
crystal calibrator in the + Af or — Af
range. .

Discrimination: better than 0-005% of
carrier frequency.

Discrimination with Digital
Synchronizer TF 2170B: 10 Hz at
any carrier frequency above 32 kHz.

Check points at 1 MHz, 100 kHz
and 10 kHz intervals.

Crystal accuracy: £1x10-4 over
range 10°C to 35°C.

Additional check points at £1 kHz
about crystal points.

Accuracy: 10 Hz.

Between 10 kHz and 88 MHz (c.w.
or modulated up to 100%); 0:1 pV
to 1 V p.d. across a 50 Q load. With
no a.m. 2 V p.d. is available.

Seven position coarse attenuator with
20 dB steps. Marked —20 dB to
+100 dB with respect to 1 pV.
Twenty-one position fine attenuator,
with 1 dB steps. Marked O dB to
+20 dB. Both marked with
equivalent voltage at each setting.
External Attenuator Pad TM 5573/1
provides 6 dB.

- Scale graduated in voltage.

Voltage range: 1 and 2 V with
corresponding graduations in dB.

+7 dB up to 88 MHz. An additional
error of £0-5 dB may occur above
32 MHz at 10°C and 35°C.
Automatic level control maintains
carrier level meter setting constant
within 0-5 dB at all carrier
frequencies.

Effectively 50 Q at all level settings.
BNC connector.

V.S.W.R.: Better than 1-1:1 for
outputs below 200 mV, with or
without 6 dB Attenuator Pad

TM 5573/1.

Greater than 100 mV into 50 Q.

Continuously variable up to nominally
100%. Trough depth equivalent to
at least 90%.

Reads equivalent peak modulation.

+5% modulation from 20 Hz to

20 kHz, not exceeding the maximum
usable modulation frequencies shown
in the table below.

Using internal oscillator less than 1%
distortion factor at modulating
frequency of 400 Hz for modulation
depth up to 80% at carrier frequencies
between 320 kHz and 88 MHz. At
carrier frequencies between 100 kHz
and 320 kHz, less than 2%. The
maximum usable modulation
frequencies for a given distortion ;and
modulation depth depend on carrier
frequency as shown

Internal modulation
oscillator

Modulation oscillator
output

External AM (a.c.).

External levelling (d.c.)

FREQUENCY
MODULATION

Deviation

Modulation frequency
range

Monitor

Distortion

Internal oscillator

External FM (a.c.)

TF 20028

Band Carrier Maximum
Frequency * frequency
for 80%
modulation
depth (5%
distortion)
A 10 to 32 kHz 100 Hz
B 32 to 100 kHz 100 Hz
C (100 to 320 kHz 1-5 kHz
D (320 to 1000 kHz 2 kHz
E 110 32 MHz 20 kHz
F 3:2to 10 MHz 20 kHz
G 10 to 32 MHz 20 kHz
H 32 to 88 MHz 15 kHz

Covers 20 Hz to 20 kHz in six ranges.
Frequency accuracy: £10%.

Fixed level signal from rear terminal
of approximately 0-7 V r.m.s. into
600 Q from a 600 Q source with less
than 0-25% distortion.

Frequency range 20 Hz to 20 kHz
subject to depth accuracy and
distortion limits as for internal
modulation.

Requirements: approximately 1-2 V
r.m.s. for nominal 100% a.m. (depth
adjustable at panel). Impedance
varies between 1 and 2-5 kQ.

An input between —0-75 V and
—12-75 V gives control of the carrier
level to between approximately 2
and OV p.d.

Input impedance: approximately

4 kQ in series with —6-75 V.

Above 100 kHz carrier frequency
continuously variable with three
ranges to maximum peak deviations
as shown in the table under
‘Electrical fine tuning’. When using
half f.s.d. on maximum fine tuning
and on f.m. ranges the f.m. accuracy
is decreased to typically £20%.

20 Hz to 4 kHz at carrier frequencies
between 100 kHz and 1 MHz .With
carriers above 1 MHz the modulation
frequency range is extended to

20 kHz with a flatness of £2-0 dB.

Indicates peak deviation.

Accuracy: With modulation
frequencies between 20 Hz and 4 kHz,
+156% of full scale when the

FM/ Af FINE CAL. control is
centralised. £6% of full scale when
the Af system has been

standardised.

Less than 3% at maximum deviation
with modulation frequencies from
20 Hz to 4 kHz.

As for amplitude modulation.

20 Hz to 20 kHz, accuracy of
deviation and frequency limitations
as for internal modulation. )
Input: Approximately 1-2 V r.m.s. into
2 to 2:5 kQ for maximum deviation
given under ‘Electrical fine tuning’.
(Deviation adjustable at panel.)
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TF 2002

External frequency
shift (d.c.)

Synchronizer input

SPURIOUS SIGNALS

Carrier harmonics

Leakage

Spurious AM on CW

Spurious FM on AM

Spurious FM on CW

Spurious AM on FM

Microphony

SAFETY

POWER REQUIREMENTS

AC mains

External d.c.

DIMENSIONS AND
WEIGHT
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An input between —5-75 and —7:75 V
gives control.of the carrier frequency
by at least the maximum deviations
shown in the table under ‘Electric2!
fine tuning’.

Polarity: negative going voltage i

increases frequency.
Input Impedance: 100 kQ appro:
series with —6-75 V.

BNC socket on rear panel for

TF 2170B.

Standing voltage: —6-75 V.

Polarity: negative going voltage
increases frequency.

Sensitivity: varies between 5% and
0-5% per volt between the lower and
higher carrier frequency ranges.

—40 dB from 32 kHz to 20 MHz
(ranges B to F) at all levels.

—35 dB from 10 MHz to 88 MHz
(ranges G and H) at 1 V meter
setting.

—30 dB from 10 kHz to 88 MHz at
2 V meter setting.

Negligible. Allows measurements on
sensitive receivers to be made close
to the signal generator.

Below —75 dB relative to the-carrier
in a 3 dB bandwidth of 650 Hz at
carrier frequencies below 450 kHz,
and in 20 kHz bandwidth above -
450 kHz.

For 30% a.m. up to 88 MHz at 1 kHz
modulation frequency, deviation is
less than 250 Hz; and at 10 kHz
modulation frequency, deviation is
less than 3 kHz.

Less than 6 Hz in the C.C.L.T.T. 1960
psophometric telephone weighted
bandwidth.

Less than 25 Hz in a 50 Hz to 20 kHz
bandwidth.

Less than 1% from 320 kHz to 1 MHz.
Less than 0-1% above 1 MHz.

At 1 kHz modulation frequency and

at maximum deviation for the band -
in use.

Less than 1-56 kHz deviation is
caused by % g acceleration in the
range 10 Hz to 100 Hz.

Designed to meet the requirements
of IEC 348.

95 to 130 V, 190 to 264 V, 45 to
500 Hz; 15 VA approx.

19 to 32 V: earthed positive; 1oad
0-4 A approx.

Height Width Depth Weight
284 mm 473 mm 392 mm 26-4 kg
1%in 18%in 15%in 581lb

VERSIONS AND ACCESSORIES

When ordering please quote eight-digit code numbers

Ordering numbers

52002-035T

52002-301L

52002-302J

Versions
TF 2002B. The basic instrument in a
case for bench use.
The following versions may be
available to special order.
TF 2002B. Modified to accept
19-2 kBit/s digital f.m. mod. signal
NATO Cat. No. 6625-99-620-9118.
TF 2002B. As 52002-301L plus a
kit of parts.
NATO Cat. No. 6625-99-628-4711.

Supplied Accessories

QOutput Lead, TM 4969/3
(43126-012S). 50 Q coaxial cable
1830 mm (6 feet) long fitted with
BNC connectors.

6 dB Attenuator Pad, TM 5573/1
(44425-002D). With pad in use,
the TF 20028 is direct reading in
output e.m.f. BNC connectors,

50 Q.

Matching Pad, TM 5573/3
(44411-019G). 2:1 voltage ratio.
50 to 75 Q. BNC connectors.

Jack Plug, 23421-607M. For crystal
calibrator a.f. output.

Trimming Tool, 22951-221Y. To fit
cores of r.f. trimming inductors.
(Fits into clips inside the
instrument.)

Hexagonal Wrench, 22951-012E.
For removing r.f. box cover. (Fits
into clips inside the instrument.)

44425-501E

44411-001M

44411-018F

44412-023B

54127-021W

43281-007C

41690-018U

43168-008S

44412-021C

Optional Accessories
20 dB Attenuator Pad TM 5573.
50 Q BNC connectors.

Matching Pad TM 5569. Converts
from 50 to 75 Q impedance, with
Belling-Lee type L734/P output
plug.

Matching Pad TM 6599. Converts
from 50 to 75 Q impedance, with
Burndept type PR4E output plug.

Dummy Aerial and D.C. Isolating
Unit TM 6123. Provides ““"dummy”
aerial output and also output via
d.c. stopper capacitor suitable for
direct voltages up to 300 V.

Rack Mounting Kit. Converts bench
model, TF 2002B for mounting in
a standard 19 in rack.

RF Fuse Unit TM 9884, with spare
fuses.

Front Panel Cover. Provides storage
for accessories.

Shielded Adapter TB 39868. Converts
2 in spaced terminals to BNC
socket.

Matching Transformer TM 5955/5.
Converts from 50 Q unbalanced to
300 Q balanced.




Digital Synchronizer

TF 2170B

[0 Provides synthesizer accuracy for TF 2002 series

of signal generators
[0 Long-term frequency stability: 1? part in 10¢
0 Frequency accuracy: 1 part in 10°

1 Digital setting of frequency in 10 Hz increments

12509

The Digital Synchronizer TF 2170B has been specifically
designed for use with MF/HF AM/FM Signal Generators
in the TF 2002 family to give a frequency stability and
digital setting facility only normally available from a syn-
thesizer. Warm-up drift is eliminated whilst all the signal
generator facilities are unimpaired including full a.m. and
f.m. capabilities. The synchronizer provides digital setting
of frequency down to 10 Hz increments and holds any
selected frequency to the accuracy of the internal crystal
standard.

In use, the required frequency is first set digitally on the
controls of TF 2170B. Then the generator is manually tuned
to within approximately 0-5% of this setting. Once within
the 0-5% capture range of the synchronizer, the generator
will automatically be precisely tuned to the chosen fre-

CARRIER FREQUENCY

Range 32 kHz to 88 MHz with TF 20028B.
100 kHz to 72 MHz with TF 2002
and TF 2002AS.

SAFETY

quency, this condition being indicated by a stable meter
reading. False locking points are eliminated by a self-
check technique which operates continuously, avoiding
any possible ambiguity in operation and obviating the
need for an external counter.

The function of the synchronizer is to provide a high
stability reference frequency to which the signal generator
can be phase locked. Once the lock condition has been
achieved, any subsequent drift in the signal generator
frequency is automatically corrected by a control voltage
which is produced in the TF 2170B and fed back to the
f.m. circuitry of the generator.

TF 2170B is mounted in a very slim case which fastens
firmly to the top of the signal generator.

Designed to meet the requirements
of IEC 348.

POWER REQUIREMENTS

AC mains 951to 130 V or 190 to 264 V at

Selection

Accuracy

Reference crystal ageing
RF INPUT LEVEL

DC CORRECTION
SIGNAL

Seven decade switches provide
10 Hz frequency increments.

Once a lock position has been
established, the generator frequency
will be held to within 1 partin 108
of the digital setting over an ambient
temperature range of 10°C to 35°C
three minutes after switch on.

+1 partin 10¢ per year.

Compatible with the counter output
voltage of the TF 2002 family of
generators.

Two switch selected outputs are
available; one for use with either the
TF 2002B or TF 2002AS, the other
for use with TF 2002, where the
output is 2 to 12 V negative.

45 to 500 Hz. Approximately 20 v

DIMENSIONS AND

WEIGHT Height ~ Width Depth Weight
65 mm 428 mm 390 mm 6 kg
2%in 17 in 15%in  131b

VERSIONS AND ACCESSORIES

When ordering please quote eight-digit code numbers

Ordering numbers
Versions

52170-920H | Digital Synchronizer TF 21708B.

Supplied Accessories

Coaxial lead 43122-155Z, 50 Q BNC
(2 supplied).

Modification Kit for Signal Generator
46883-137H.
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AM/FM Signal Generator

O Frequency range: 10 kHz to 510 MHz; Stability: 5 p.p.m.

0 Completely automatic r.f. levelling

[0 Alternative version provides digital readout of frequency

) Direct reading incremental frequency control

[0 Built-infrequencysweep witha.m.and f.m. facilities retained
[J Crystal calibrator also provides marker outputs

Carrier frequency MHz
355 350 345 340 3 30 325 320 HS MO 305 300 295 290 285 280 275 270 265 260 255 250

Crystal markers MHz

FMARCON! INSTRUMENTS LTD

306 7

12780/1

TF 2008 is a top grade signal generator which has the added
attraction of a built-in frequency sweeper. The very wide frequency
cover and unusual range of facilities have been achieved by combin-
ing the techniques of the conventional frequency-multiplier type
signal generator with those evolving from synthesizer development.
In this way an extremely versatile test source has been produced,
suitable for measurements on all types of f.m. and a.m. receiver
operating at frequencies up to 510 MHz.

In addition to usual signal generator functions, the TF 2008 can be’

operated in a frequency swept mode, with the sweep width adjustable
up to the entire cover of each tuning band. The instrument retains
f.m. and a.m. capabilities in the swept mode, and is, therefore,
suitable for a number of dynamic measurements on receivers that
would be outside the scope of the normal sweep generator.
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TF 2008/1 is an alternative version which has all the facilities of the
basic instrument and in addition provides digital readout of frequency.

CARRIER FREQUENCY

The carrier frequency is variable over the range 10 kHz to 510 MHz
in eleven tuning bands. Nine bands are utilised to cover frequencies
from 225 to 510 MHz, each having a maximum-to-minimum
frequency ratio of only V2:1 to give an open, easily read, tuning
scale, with precise control of the main frequency setting. At the low-
frequency end of the instrument’s range, where the receiver band-
widths are comparatively large in terms of carrier frequency, narrow
tuning bands would be inconvenient, and frequencies below 22-5
MHz are, therefore, covered in two tuning bands.
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Manual Tuning The main tuning scales are carried on a cylindrical
drum which is mechanically coupled to the RANGE switch (Tuning-
band selector), so that only the scale corresponding to the selected
band is visible, and possible ambiguity is completely obviated. The
electrical arrangement of the instrument is such that the direction
of the scale is reversed on alternate tuning bands — i.e. frequency
increases from left to right on the lowest band, from right to left on the
second band, from left to right on the third band and so on. This
feature cuts out much of the tedium that can occur when tuning
close to the band-change frequency.

Frequency variation over the full cover of each band is effected
by twelve turns of the main frequency control, which also carries a
subsidiary dial with a 100 division linear logging scale. As the main
frequency scale law is linear on all bands, the logging scale forms a
convenient means of interpolation between main scale markings,
giving effectively 1200 divisions per band, a facility which is further
enhanced by the inclusion of a calibration figure on the main dial
showing the logging scale gradient in kHz/div for the selected
tuning band. The zero mark on the logging scale is adjusted to coincide

with the crystal marker frequencies, which are also shown on the- .-

main dial.

Fine Tuning Control  For fine control of the carrier frequency —

‘e.g., when tuning to a receiver's peak response, etc., — an uncali-

brated FINE frequency control is provided. This control varies the
bias on a varactor diode coupled to the variable-frequency oscillator,
and gives a total frequency variation equivalent to about one
division of the logging scale. Electrical access to the fine-frequency-
control circuit is available via a FINE TUNE terminal on the front
panel, an input of + 4 volts d.c. centred on approximately =9 volts,
producing a frequency variation equal to the range of the panel
control. This facility is useful for automatic drift correction.

Crystal Calibrator The internal crystal calibrator provides
thirteen check points per tuning band, the crystal check frequencies
being indicated on the main tuning dial for easy identification.

For use of the calibrator with manual tuning, the beat note is
normally detected aurally by the use of head phones connected via
an output jack socket on the front panel. The a.f. output from the
calibrator can, however, be drawn via a conveniently placed terminal
for use as a marker signal when the instrument is operated in the
frequency swept mode.

The audio output level — or marker height — is adjustable by
means of a LEVEL control; and an associated SET control, mounted
concentrically, enables the user to make small standardising correction
to the carrier frequency if necessary.

Incremental Frequency Precise incremental changes in carrier
frequency — e.g. for bandwidth measurements — can be made by
adjustment of the INT A F control. This control is calibrated directly in
kHz, with switch-selected full-scale settings of plus or minus 3, 10,
30, or 100 kHz at carrier frequencies below 45 MHz, and plus or
minus 3, 10, 30, 100 or 300 kHz at carrier frequencies above 45 MHz.
It thus enables the user of the instrument to make very accurate carrier
frequency changes ranging from a few hundred Hz to 100 or 300 kHz.

By virtue of the unusual electrical arrangement of the TF 2008
incremental tuning is independent of the main tuning system, so
that standardisation of the main tuning calibration is unaffected by
adjustment of the incremental control; i.e., when standardised against
the internal crystal calibrator, the main tuning scale always indicates
the output frequency for zero AF setting.

External Frequency Shift (Narrow Sweep) Incremental frequency
shift can also be applied to the carrier by means of a control voltage fed
to the EXT NARROW SWEEP input terminal. The frequency shift pro-
duced is directly proportional to the d.c. level of this control voltage.
positive or negative voltages of 5 volts producing, respectively,
increase or decrease in frequency of at least 150 kHz at the lowest
carrier frequency, and up to 2400 kHz on the highest frequency range.

The facility can be used for remote manual or automatic frequency
control and for frequency sweep. As the circuit is d.c. coupled it is
capable of operating at very low sweep speeds for such purposes as
examination of the response characteristic of narrow band filters.
An internally or externally generated amplitude modulating signal
can be applied to the carrier with the signal generator operating in
the narrow sweep mode, a useful feature when the instrument is used
for a.m. receiver alignment.

Wide Sweep By operation of a toggle switch the main tuning

TF: 2 068 series

system of the signal generator can be converted from normal manual
control to the continuously swept mode.This is achieved by bringing
intocircuit a voltage-controlled oscillator covering the same frequency
range as the manually-tuned oscillator; and.it is the signal from the
voltage-controlled oscillator that is processed to form the final output
signal. The manually-tuned oscillator and the voltage-controlled
oscillator are both operational in the ‘Locate Sweep Markers only’
position of the MODE switch, making it possible to identify any one
of the 13 markers.

The sweep centre frequency and the sweep width are continuously
variable by means of a pair of concentrically mounted controls.
The swept display can be accurately calibrated by use of the crystal
controlled markers and the variable marker; and the calibrated AF
control moves the displayed response curve relative to the markers.

Sweep drive is derived from an internal generator, which produces
a 1:1 triangular sweep waveform at approximately 18 Hz. This
waveform is available from a panel terminal for horizontal drive to
a display oscilloscope, such as Marconi Instruments TF 2212A setries.

In the wide sweep-mode this instrument retains the modulating
facilities that are available with manual tuning. It is, therefore,
suitable for a number of measurements on demodulators that would
be beyond the scope of a normal sweep generator.

MODULATION

The TF 2008 can be amplitude or frequency modulated internally
or externally. Both types of modulation can also be applied simultan-
eously, either as internal a.m. with external f.m. or vice versa.

Modulating Oscillator The internal modulating oscillator is
continuously variable over the frequency range 300 Hz to 3 kHz.
This frequency range covers the audio bandwidth of most communi-
cations receivers,and includes the modulation frequencies commonly
used in performance measurements on receivers of all types.

The output from the modulating oscillator is available for external
use from a front panel socket, the level remaining at 0-5 volts
regardless of the modulation depth or deviation setting.

Amplitude Modulation The a.m. depth is continuously variable
up to 80% at all carrier frequencies by adjustment of a directly
calibrated control. Internal modulation is, of course, available over
the full range of the built-in a.f. oscillator, or external modulation
can be applied at frequencies between 20 Hz and 15 kHz. There is
no further restriction on modulation frequency or depth at low carrier
frequencies provided that the carrier frequency is at least ten times the
modulating frequency.

Frequency Modulation The TF 2008 can be frequency modulated
internally over the full range of its built-in a.f. oscillator or from an
external source at any frequency from 30 Hz to 125 kHz. The modu-
lation frequency characteristic is flat within 0-6 dB from 30 Hz to 53
kHz with negligible phase shift, so that the instrument is suitable
for f.m. stereo applications, giving channel separation better than
35 dB.

Deviation is continuously variable up to 100 kHz at carrier frequen-
cies below 45 MHz and up to 300 kHz at carrier frequencies above
45 MHz. Adjustment is made by means of a directly calibrated
control in conjunction with the AF switch, the same electrical
system being used for frequency modulation as for incremental
frequency shift.

For precise setting of low deviation values, operation of a toggle
switch reduces the deviation, for any setting of the controls, by a
factor of 10. This makes it possible to operate the instrument with
large AF shifts but with small deviations.

Modulation Monitor For direct indication of a.m. depth or f.m.
deviation on the calibrated controls, the input signal (internal or
external) to the modulation systems must be set to the reference
level indicated by the MODULATION LEVEL meter. Panel controls for
this purpose are used for adjusting the levels of both internally and
externally generated modulation signals.

Separate controls for SET AM and SET FM are provided for
convenience when the signal is frequency and amplitude modulated
simultaneously, and a MOD ON/OFF switch enables the user to re-
move the internally generated modulation — e.g., for signal-to-noise
ratio measurements — without disturbing the settings of the modula-
tion level controls.

RF OUTPUT

The r.f. output level is continuously variable from 200 mV down
to 0-2 pV e.m.f. from a 50 Q source impedance. A single OUTPUT
LEVEL dial is calibrated directly in voltage and in decibels relative to
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1 pV e.m.f. An alternative attenuation dial calibrated in p.d. is
available. Output level adjustmentis made by means of two concentric
controls associated with the calibrated dial. The coarse control,
which carries the dial, covers 110 dB in steps of 10 dB; and the fine
control, which moves the cursor via a reduction gear, is continuously
variable over 10 dB. The very effective automatic level control system
of the TF 2008 obviates the need for the “’'Set Carrier”” control fitted
to most signal generators.

Counter Qutput  An auxiliary r.f. outlet is provided in order that
the frequency may be monitored while the instrument is in use.
The counter output level is independent of the setting of the coarse
OUTPUT LEVEL control, and provides at least 100 mV into 50 Q,
variable by the fine OUTPUT LEVEL control.

DIGITAL READOUT VERSION
TF 2008/1 retains all the facilities of the basic instrument, but

provides digital readout of carrier frequency in addition to the normal
tuning scales. This eliminates the need for an external counter, with
its associated leakage, for accurate setting of frequency. The counter
output facility is not provided on the TF 2008/1, this output being
used to provide the internal digital readout. The readout section is
incorporated in the main generator case at the top of the instrument,
and the r.f. screening of this section is comparable with that of the
main generator so that no deterioration of performance occurs at low
output levels.

The six-digit in-line readout shows the frequency in MHz with
automatic positioning of the decimal point, the significance of the
last digit depending on the carrier range in use. No additional
controls are needed and no action is required to bring the readout into
use, operation of the signal generator being exactly as for the basic
instrument.

I0kHz - 5I0MHz AM/FM SIGNAL GENERATOR TF 2008/1

Carrier frequency MHz

<o

g

Crystal markers MHz %
MARCONI INSTRUMENTS LTD L
3
oy [ Funcion ot a8 aF { Deviation Range Carrir Range 3
Pl i » @ o
In gy ™ " 00 P Sec AM

Digital readout section of the TF 2008/ 1

FREQUENCY CONTROL
(Manual mode)
Range 10 kHz to 510 MHz in eleven bands.
Bands and main scale calibrations as

ollows:
Frequency Band Scale
Division
(@) ‘01 to 4-5 MHz | 50 kHz

0-0
(2) 4-5 to 225 MHz[100 kHz
225 to 315 MHz [100 kHz
(4) 315 to 45 MHz | 100 kHz
(5) 45 to 63 MHz | 200 kHz
(6) 63 to 90 MHz [ 200 kHz
(7) 90 to 126 MHz [ 500 kHz
(8) 126 to 180 MHz | 500 kHz
(9) 180 to 252 MHz 1 MHz
(10) 252 to 360 MHz 1 MHz
(11) 360 to 510 MHz 1 MHz

Calibration accuracy +0-5% from 225 to 510 MHz.

Stability At constant ambient temperature
within the range 10°C to 35°C:
In the 15 minute period commencing
1 hour after switch-on, the frequency
variation is typically less than 5 p.p.m. and
will not exceed 15 p.p.m. on ranges
3to 11.
On range 1 the frequency variation
is not greater than 350 Hz.
On range 2 the frequency variation
is not greater than 900 Hz.
Following a 10 deg. C change in the
ambient temperature within the range
10°C to 35°C occurring 3 hours after
switch-on, the maximum frequency
variation after 11 hours does not exceed
30 p.p.m. per 15 minutes on ranges
3to11.
On ranges 1 and 2 the maximum
frequency variation after 1% hours
does not exceed 1:25 kHz per 15 minutes.
After a supply voltage change of +10% or
—10%. maximum frequency change is less
than 1 p.p.m. +50 Hz.

Microphony Less than 10 kHz deviation is caused by
19 acceleration at vibration frequencies
from 10 Hz to 80 Hz. The instrument is
unaffected by acoustic feedback when
used with a receiver having a built-in
loudspeaker under normal conditions.
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Load reaction ~ With the RF OUTPUT LEVEL controls set
for maximum output the frequency shift
caused by disconnecting a 50 Q load
does notexceed 100 Hz at carrierfrequencies
up to 100 MHz, and does not exceed
200 Hz at carrier frequencies up to 510 MHz.

RF level control reaction The frequency shift caused by varying
the RF OUTPUT LEVEL over its entire
range does not exceed 100 Hz at carrier
frequencies up to 100 MHz, and does not
exceed 200 Hz at carrier frequencies up
to 510 MHz.

Internal Af control .

(Incremental tuning) Directly calibrated, with range full-scale
settings as follows:
Bands 1 to 4: 3, 10, 30 and 100 kHz.
Bands 5 to 11: 3, 10, 30, 100 and 300

kHz.
Accuracy: £5% full-scale £0-5 kHz.
External
narrow sweep +5Vd.c.or10V p-p a.c. to

NARROW SWEEP INPUT terminal from
source impedance not exceeding 12 kQ.
can be used to sweep the generator
as follows:

Carrier frequency Max. sweep
width

0-01 — 45 MHz + 150 kHz

45 — 90 MHz + 300 kHz

90 —-180 MHz + 600 kHz

180 — 360 MHz +1200 kHz

360 —510 MHz +2400 kHz

Drive frequency up to 30 Hz.

FREQUENCY CONTROL
(Sweep mode)

Sweep width Adjustable up to the frequency limits of
each tuning band.

Centre frequency  Adjustable over the full cover of each
tuning band by means of an uncalibrated
control, subject to the sweep width
limits above.

Frequency markers A crystal calibrator provides 13 markers
per band. These may also be used to
improve the calibration accuracy of the
main scale under manual tuning conditions
Crystal oscillator accuracy: +0-01% at
ambient temperatures hetween 10°C and
357C.

Sweep drive From internal triangular-wave generator.
Sweep rate: Approximately 18 Hz.

Horizontal drive output 8V p-pemf.




AMPLITUDE MODULATION
Depth

Monitor
Calibration accuracy (at 23°C)

Envelope distortion

Internal frequency range
External frequency range
External input requirement

FREQUENCY MODULATION
Deviation

Monitor
Calibration accuracy
Envelope distortion

Internal frequency range
External frequency range

Response characteristic

External input requirement

MODULATING OSCILLATOR
Frequency range

AF output

Distortion

RF OUTPUT
! Level

Controls

Total level accuracy
(above 2 pV) (at 23°C)

Source impedance

Counter output

SPURIOUS SIGNALS
AM on CW

FM noise

AM on FM

FM on AM

Continuously variable up to 80% by
directly calibrated control. The scale is
marked up to 95%.

Peak reading — reference level.

+6% mod. depth up to 40%.

+15% of indication from 40 to 80%.
An additional error of £5% of reading
may occur at +10° and +35°C.

Typically less than 3% at 80% modulation
depth using internal modulating oscillator.
With external modulation the distortion
may rise to 6% at higher modulating
frequencies.

300 Hz to 3 kHz continuously variable.
20 Hz to 15 kHz.

Approximately 0-5 V to set reference
level.
Input impedance: 600 Q nominal.

Bands 1 to 4: 0 to 100 kHz, continuously
variable in four ranges with full-scale
settings of 3, 10, 30 and 100 kHz.

Bands 5 to 11: 0 to 300 kHz, continuously
variable in five ranges with full-scale
settings of 3, 10, 30 100 and 300 kHz.

Peak reading — reference level.
+5% of range full-scale at 1 kHz.

Less than 1% using internal modulating
oscillator.

300 Hz to 3 kHz continuously variable.

30 Hz to 125 kHz. Suitable for f.m.
stereo, giving channel separation better
than 35 dB at 1 kHz and 15 kHz.

30 Hz to 53 kHz: Within +0-3 dB of the
response at 1 kHz.

53 kHz to 125 kHz: Within £1-0 dB of
the response-at 1 kHz.

Approximately 0-5 V to set reference
level.
Input impedance: 600 Q nominal.

300 Hz to 3 kHz continuously variable.
Accuracy: 10%.

Available from MOD OUTPUT terminal
Level: Not less than 0-5 V e.m.f.
Source impedance; 600 Q nominal.

Less than 0-15%.

0-2 pV to 200 mV e.m.f.

Coarse: 11 steps of 10 dB.

Fine: 0 to 10 dB continuously variable.
Directly calibrated in voltage and decibels
relative to 1 pV.

+1 dB +0-2 pV 100 kHz to 100 MHz.
+2 dB £0-2 pV 10 kHz to 510 MHz.
An additional error of £1 dB may occur
at +10°C and +35°C.

50 Q.

VSWR: Better than 1-2:1 with 10 dB

or more on COARSE control. 1-5:1 at
maximum output.

100 mV or greater into 50 Q (with RF
Output loaded with 50 Q) depending on
the setting of the fine RF OUTPUT LEVEL
control.

Better than —60 dB relative to 100%
modulation over 15 kHz bandwidth.

With telephone psophometric weighting,
equivalent deviation is less than 10 Hz
for carrier frequencies below 360 MHz.
and less than 20 Hz for carrier frequencies
up to 510 MHz.

At full deviation, typically less than 1% a.m.

and not greater than 1-5% a.m. over
internal modulation frequency range.

Less than 120 Hz deviation at carrier
frequencies up to 100 MHz: less than

600 Hz deviation at carrier trequencies up
to 360 MHz: less than 1-2 kHz at carrier
frequencies up to 510 MHz, with 30% a.m.
at 1 kHz.

Carrier harmonics
Non-harmonic components

Leakage radiation

POWER REQUIREMENTS
AC mains

External d.c

SAFETY REGULATIONS

LIMIT RANGE OF
OPERATION
. Temperature

CONDITIONS OF STORAGE

" AND TRANSPORT

Temperature
Humidity
Altitude

DIMENSIONS AND WEIGHT

TF 2 OOS series

Less than 5% total harmonic distortion.
Less than 1% up to 180 MHz and

less than 3% up to 510 MHz.

Up to 510 MHz with a receiver sensitivity
setat 1:0 pV, a 26mm (1 inch) 2 turn loop
feeding the receiver cannot detect a

signal of this level at a distance greater
than 25mm from the generator.

95 to 130 V or 190 to 264 V

45 to 500 Hz, 22 VA.

21 to 32 V — positive-earth

500 mA approximately.

Complies with IEC 348 and BS 4743
safety requirements.

0 to 55°C.

—40°C to +70°C.

Up to 90% relative humidity.

Up to 2500 m (pressurised freight at
25 kN/m2 differential, i.e. 3:7 Ibf/in2).

Height Width Depth Weight
285 mm 475 mm 315mm 21 Kg
11-25in  18'5in 12-5in 46 |b

The specification for the TF 2008/1 is the same as for the TF 2008 with the

following additions

DIGITAL READOUT
Crystal accuracy
Ageing accuracy
Readout accuracy
Least significant figure

COUNTER OUTPUT
DIMENSIONS AND WEIGHT

VERSIONS AND ACCESSORIES

Six-digit in-line.

+1 p.p.m.

+1 p.p.m. per year.

Crystal accuracy =1 count.
10 Hz from 0-01 to 4:5 MHz.
100 Hz from 4-5 to 90 MHz
1 kHz from 90 to 510 MHz.

Not provided.

Height Width Depth Weight
330 mm 475mm  315mm 25 Kg
13in 18:5in 12:5in 56 Ib

When ordering please quote eight-digit code numbers

Ordering numbers

Versions
52008-015T | TF 2008. Basic instrument in a case for
bench use. (NATO Cat. No. 6625-99-
117-5353. CT 561/3.)
52008-025K TF 2008/1. Digital Readout Version.
Supplied Accessories
Protective Front Panel Cover 41684-003J
marked with operating summary (for
TF 2008).
Protective Front Panel Cover 41684-004F
marked with operating summary (for
TF 2008/1).
Accessory Kit 46883-134K comprising
RF Connecting Cable TM 4969/3
(43126-012S) 50 Q, 1524 mm (5ft) BNC.
Phone Jack Plug 23421-612R.
Adaptor Phone Socket to BNC
43168-016X.
Optional Accessories
44416-077J Detector Probe TM 9650.
44425-501E | 20 dB Pad TM 5573, BNC to BNC.
44425-002D | 6 dB Pad TM 5573/1, BNC to BNC.
44411-001M 50 Q to 75 Q Adapter TM 5569 BNC to
Belling Lee.
43281-007C RF Fuse Unit with spare fuses TM 9884
type BNC.
54127-021W Rack Mounting Kit (for TF 2008 only).
54711-021X Maintenance Kit.
41174-029T | Attenuator Dial calibrated in p.d.
54311-041E Adapter, BNC Plug to Conhex screw-on
plug.
Associated Equipment
52212-910P | X-Y Display TF 2212A.
52212-911X | X-Y Display TF 2212A/1. Long
persistence version
52213-910E X-Y Display TF 2213A (Dual channel).
52213-911U X-Y Display TF 2213A/1. Long persistence

version.
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10 to 520 MHz AM/FM Signal Generator
and Digital Synchronizer

] Wide frequency range: 10 to 520 MHz

I I

Three models with peak frequency deviations from 2-5 to 500 kHz

Amplitude modulation up to 80% depth
Excellent output level accuracy

Fundamental oscillators for each range — no non-harmonic components
Optional synchronizer gives frequency stability of +2 in 10’

]
D
L]
[J Versatile performance gives good value for money
]
]
L]

Optional i.f. probes simplify tuning to receivers

j0MH2z-520MH

TF 2015/1

This series of general purpose AM/FM Signal Generators
covers the carrier frequency range of 10 to 520 MHz and
offers a first-class specification at an economical price.
The three models in the series all provide amplitude
modulation up to 80% depth and they differ principally in
their frequency deviation ranges.

TF 2015 is useful as a general laboratory instrument
having two deviation ranges with full-scale settings of
10 kHz and 100 kHz. ’

TF 2015/1 is a narrow deviation model with three
ranges of 2-5, b and 25 kHz peak deviation. It is particularly
suitable for mobile radio and other narrow band applica-
tions. The ease of setting of low deviations makes it of
value in design laboratories as well as for manufacturing
and servicing.

TF 2015/2 is a wide deviation model with ranges of 20,

20

2015/1

7 AM/FM SIGNAL GENERATOR TF

100 and 500 kHz. It is particularly applicable to measure-
ments on multichannel systems such as those used in data
communication and telemetry.

For applications demanding greater frequency accuracy
and stability the Digital Synchronizer TF 2171 can be used
with TF 2015 series to form a manually synthesized signal
generator with an accuracy and long term frequency
stability of 2 parts in 107.

TF 2015 employs fundamental frequency generation,
the range being covered in eleven switched bands using
separate voltage-tuned oscillators. Each band has an
easily-read-scale, with only the scale in use visible at any
time. Within each band three tuning controls operate: an
18 section TUNE switch which positions the cursor
within 2% of the frequency required, a variable FINE
TUNE control linked to the cursor providing interpolation




between switched steps, and a ten-turn EXTRA FINE:
TUNE control which permits frequency adjustment within
the smallest pass bands. '

Versatile modulation facilities are provided, including
internal and external FM and AM. Mixed AM and FM
operation is also possible using the internal modulation
oscillator as one source and an external oscillator as the
other.

RF output level can be varied from 0-2 pV to 200 mV
em.f. (=127 dBm to —7 dBm) by means of a coarse
attenuator with 10 dB steps and a continuously variable
fine attenuator. Automatic level control using a PIN diode
attenuator ensures very good output accuracy at all
frequencies and level settings, and the instrument’s very
low r.f. leakage enables output accuracy to be maintained
down to the minimum r.f. output level of 0-2 pV.

TF 2015 has an RF OUTPUT scale calibrated in dBm.+
For TF 2015/1 and TF 2015/2 two optional RF OUTPUT
scales are available. One is calibrated in dBpV e.m.f. on
one side and dBpV p.d. on the reverse. The second is
calibrated in dBm on one side and pV and mV p.d. on the
reverse. The top cover of all models carries a scale giving
conversion between all units.

Due to the fundamental frequency generation employed

015
2171

series

no non-harmonically related components are present, and
incidental modulation is very low. Microphony is also low
and frequency stability is good.

Since TF 2015 is tuned by applying a d.c. voltage to
variable capacitance diodes it readily lends itself to sweep
frequency testing applications ranging from the narrow
sweeps used for testing the overall response of narrow
band receivers to the wider sweeps associated with
broadband amplifiers.*

The small size and light weight of the TF 2015 series
make them suitable for field servicing, and this is aided by
the facility for use on external d.c. supplies and the
availability of an optional carrying case. Among the
optional accessories available is a range of plug-in,
crystal-controlled IF oscillator probes, which simplify
tuning to receivers fitted with squelch or battery econo-
mizer circuits.

Pulse Modulator TF 2169 is available for use with
TF 2015 series enabling high quality pulsed r.f. signals to
be generated when pulse waveforms from an external
source are fed into the unit. An r.f. output attenuator is
included in the modulator. TF 2169 is particularly suitable
for testing modern radar receivers.

*An application note (Measuretest No. 20) is available which discusses the
use of TF 2015 for swept frequency testing using narrow sweep widths.

TYPE NUMBER TF 2015

i TF 2015/2

TF 2015/1 |

FREQUENCY

Range

10 MHz to 520 MHz in 11 ranges:

10-0 MHz to 14-:3 MHz  14:3 MHz to 20-5 MHz
20-5 MHz to 29-4 MHz  29-4 MHz to 42-0 MHz
42 MHz to 60 MHz 60 MHz to 86 MHz
86 MHz to 124 MHz 124 MHz to 177 MHz
177 MHz to 254 MHz 254 MHz to 363 MHz
363 MHz to 520 MHz

Discrimination

Suitable for tuning into a receiver with a 6 kHz bandwidth (3 kHz at —=3 dB points).

Calibration accuracy

+1-5% with EXTRA FINE TUNE control centred.

Stability At a constant ambient temperature in the range 10°C to 35°C and after 2 hours from switch on the drift
does not exceed 2 parts in 105 in 5 mins.
RF OUTPUT
Level 0-2 pV to 200 mV e.m.f. (=127 dBm to =7 dBm) with up to 80% a.m. Up to 400 mV e.m.f. (=1 dBm)
on f.m. and c.w.
Attenuators Coarse: 11 steps of 10 dB. Fine: O to 10 dB continuously variable.
Calibration | Output calibrated in Output calibrated in pV and mV e.m.f. with optional calibrations in pV
dBm and mV p.d., dBuV e.m.f. dBpV p.d. and dBm.
ALC With a terminated output, automatic level control maintains the level meter indication substantially constant.

Total level accuracy
(above 1 pV p.d.)

With CARRIER switch in the ON position. £1 dB up to 100 MHz. £2 dB above 100 MHz.
This includes the ALC loop response.

Source impedance

50Q. VSWR better than 1-3:1 with 10 or more dB inserted in the coarse attenuator.

Counter output

Greater than 80 mV into 50Q.

Leakage radiation

Up to 520 MHz with a receiver sensitivity set at 1-0 pV, a 25 mm 2 turn loop feeding the receiver cannot detect
a signal of this level at a distance greater than 25 mm from the generator. This permits measurements to be made
on receivers with sensitivities down to 0-1 pV.

AMPLITUDE
MODULATION

Depth

Performance using internal modulating oscillator at 1 kHz.
Continuously variable up to an indicated 80% by directly calibrated control.

Calibration accuracy

+5% mod depth at an indicated 30% rising to +10% mod depth at an indicated 80%.

Monitor

Reference level indicator.

Envelope distortion

Less than 5% at indicated modulation depths up to 30%.

Internal frequency

1 kHz £10%. | 1 KkHz £10% and 5 kHz +10%.

AF output

Fixed level greater than 1-5 V r.m.s. into 10 kQ.

External frequency range

50 Hz to 20 kHz.

External input
requirement

Less than 1-5 V r.m.s. into 1 kQ to set reference level.
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TYPE NUMBER

TE 2015

TF 2015/1

TF 2015/2

FREQUENCY MODULATION

Deviation | Continuously variable in two ranges Continuously variable in three Continuously variable in three
with full scale settings of 10 kHz and ranges with full scale settings of ranges with full scale settings of
100.kHz peak deviation. 2-6 kHz, 5:2 kHz and 26 kHz peak 20 kHz, 100 kHz and 500 kHz

deviation. peak deviation.
Monitor Reference level indicator.

Frequency mod . performance

Accuracy

Distortion

Maximum deviation

Performance using internal modulating oscillator at 1 kHz.

Within 15% of range full scale
(20% for deviation above 15 kHz
at carrier frequencies between

11 and 60 MHz).

Less than 3% (5% for deviation
above 15 kHz at carrier
frequencies between

11 and 60 MHz).

100 kHz

Within 15% of range full scale
(20% for deviation above 15 kHz
at carrier frequencies between

11 and 60 MHz).

Less than 3% (5% for deviation
above 15 kHz at carrier
frequencies between

11 and 60 MHz).

25 kHz

Within 15% of range full-scale
subject to maximum deviation
limits below.

Less than 3%.

400 kHz for carrier frequencies
above 60 MHz.

Usable to 500 kHz with reduced
performance.

100 kHz for carrier frequencies
below 60 MHz.

Internal frequency

1 kHz £10%

1 kHz £10% and 5 kHz £10%.

External frequency
response characteristics

50 Hz to 20 kHz within =1 dB of the
response at 1 kHz. Usable over the
modulatien frequency, range 30 Hz
to 100 kHz.

50 Hz to 20 kHz within =1 dB of
the response at 1 kHz.

30 Hz to 100 kHz within =1 dB of
the response at 1 kHz. When using
the Digital Synchronizer TF 2171
typical response will be -2 dB at
100 kHz modulating frequency.

External input requirements

Less

than 1-5 Vr.ms. into 1 kQ to set reference level.

SPURIOUS SIGNALS

Carrier harmonics

At least 26 dB below carrier up to
output levels of =7 dBm.

For output levels up to 200 mV e.m.f. and frequencies below
200 MHz harmonics are at least 26 dB below carrier. Up to
200 mV e.m.f. and above 200 MHz, harmonics are at least

20 dB below carrier.

Non-harmonic components

None.

FM on CW

With telephone psophometric weighting equivalent deviation is less than
60 Hz up to 254 MHz, and less than 100 Hz up to 520 MHz.

In a bandwidth of 50 Hz to 15 kHz
the signal-to-noise ratio with :
400 kHz deviation is 72 dB at

60 MHz carrier frequency decreasing
to 58 dB at 520 MHz. With 100 kHz
deviation the ratio is 68 dB at

10 MHz decreasing to 62 dB at

60 MHz. In a bandwidth of 30 Hz
to 200 kHz the signal-to-noise

ratio is reduced by 16 dB.

AM on CW

With telephone psophometric weighting less than 0:2% modulation depth.

Less than 0-2% modulation depth
in a 50 Hz to 20 kHz bandwidth.

FM on AM

Less than 500 Hz deviation at 30% a.m. with 1 kHz modulating frequency.

AM on FM

With telephone psophometric
weighting at 30 kHz deviation less
than 3% a.m. above 21 MHz, and
less than 5% a.m. below 21 MHz.

With telephone psophometric
weighting at 25 kHz deviation less
than 3% a.m. above 21 MHz, and
less than 5% a.m. below 21 MHz.

Less than 5% modulation depth
at maximum deviation.
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TYPE NUMBER

TF 2015 l TF 2015/1 l TF 2015/2

POWER REQUIREMENTS

AC supply | Any voltage within the extreme limits 190 to 264 V or 95 to 132 V, at any frequency between 45 Hz and 500 Hz. 10 VA
External d.c. 24 to 32 V negative earth.
SAFETY Designed to meet the requirements of |IEC 348.
LIMIT RANGE OF
OPERATION
Temperature 0 to 55°C.

CONDITIONS OF
STORAGE AND

TRANSPORT
Temperature —40°C to +70°€.
Humidity Up to 90% relative humidity.
Altitude Up to 25600 m (pressurised freight at 25 kN/m?2 differential,
i.e. 3-7 Ibf/in2).
DIMENSIONS AND
WEIGHT Height  Width Depth Weight

140 mm 286 mm 311 mm 5-4 kg

55 11:25in1225'in 1211b
VERSIONS
Ordering number 52015-015F 52015-901E 52015-902U
and description AM/FM Signal AM/FM Signal AM/FM Signal
Generator TF 2015. Generator TF 2015/1. Generator TF 2015/2.

SUPPLIED
ACCESSORIES

RF Connecting Cable 43126-012S (TM 4969/3),
BNC, 50Q 1524 mm (60 in) long.

TNC to BNC Adaptor 23443-814X for counter
output socket.

Protective front panel cover 41690-1028S.

OPTIONAL 41690-044B  Carrying Case.
ACCESSORIES 43281-007C RF Fuse Unit TM 9884 for protection of
Ordering number attenuator resistors when connecting to
and description active loads.
44411-001M  Matching Unit TM 5569.
BNC connectors. Converts source
impedance to 75 Q.
44411-019G Matching Pad TM 5573/3.
BNC connectors. Matches 50Q
generator to 75 Q load, 6 dB insertion loss.
44425-501E 20 dB Pad TM 5573, BNC to BNC.
54451-061Y IF Probe 470 kHz.
54451-071S IF Probe 10-7 MHz.
54451-121B IF Probe 455 kHz.
35901-628E Output Calibration Plate, marked in
dBuV e.m.f. on one side and dBuV p.d.
on the other side.
35901-701E Output Calibration Plate, marked in dBm
on one side and pV and mV p.d. on the
other side.
-ASSOCIATED
EQUIPMENT
Ordering number 52171-900B  Digital Synchronizer TF 2171.
and description 52169-900J Pulse Modulator TF 2169.
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Digital Synchronizer

O Provides digital frequency setting facility
for Signal Generator TF 201b series

] Short term frequency stability +2 in 107

[0 Decade controls indicate synchronized
frequency to 2 parts in 107

J No degradation of generator leakage
O Full generator modulation facilities retained

Digital Synchronizer TF 2171 has been designed for use
with Signal Generators in the TF 2015 series to give them
a digital setting facility and a frequency stability of 2 parts
in 107,

The function of the synchronizer is to provide a high
stability reference frequency to which the generator can be
phase locked. Once the lock condition has been achieved
any subsequent drift in the generator's frequency is
automatically corrected by a control voltage produced in
the synchronizer and fed back to the f.m. circuitry of the
generator. All the generator facilities are unimpaired,
including a.m. and f.m. capabilities, and warm-up drift is
eliminated.

Operation of the synchronizer is very simple. The
required frequency is first set up digitally on seven panel
switchesonTF 2171, giving setting atincrements of 100 Hz.
Having selected the appropriate frequency range on
the signal generator all that is necessary is to tune the
switched TUNE control until the synchronizer OUT OF
LOCK lamp is extinguished. Once this has been done the
TF 2171 takes over the tuning process and automatically
sets the generator to the required frequency. Once
synchronization has been achieved the decade controls of
TF 2171 can be used to digitally increment the generator

CARRIER FREQUENCY

Range 10 MHz to 520 MHz.
Selection Seven decade switches provide
100 Hz increments.
Accuracy After synchronization, the frequency

accuracy and stability is within 2
parts i 107, measured in a 10s
interval, of the indicated value set on
the synchronizer for an ambient
temperature range of 0° to 40°C,

ten minutes after switching the
equipment on (typically five minutes).

Incremental frequency
control  After synchronization, the decade
controls can be used to digitally incre-
ment the generator carrier frequency
over a range of typically +0-5%
without retuning the generator.

Reference crystal ageing +1 part in 108 per year.

When used with TF 2015 series the
r.f. leakage specification of TF 2015
is maintained.

Leakage
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TF 2171 clipped to TF 20715

frequency over a range of approximately 1% of the setting
in 100 Hz steps. Use of the synchronizer renders complete-
ly unnecessary the use of a counter for accurate setting of
the generator frequency, eliminating the associated
radiation problems.

TF 2171 is mounted in a case of similar dimensions to
TF 2015, and is supplied with the necessary intercon-
necting leads and a set of clips to enable the two instru-
ments to be rigidly fixed together if required.

Compatible with the counter output
voltage of TF 2015 series.

REFERENCE STANDARD
IN/OUT

A rear-panel INT/EXT switch selects
operation either from the internal
reference standard, which is available
as an output at a rear panel BNC
socket, or from an external reference
signal fed into this socket.

Internal standard  Frequency: 5 MHz, divided down to
1 MHz at the output.
Output Levels: TTL level square wave,

a.c. coupled.

External standard  Frequency: 1 MHz.
Input Level: TTL level square wave,

into nominal 500 Q.

POWER REQUIREMENTS

AC supply  Any voltage within the limits 95 V to
130 Vand 190 V to 264 V.
45 to 500 Hz.

30 VA.




SAFETY

LIMIT RANGE OF
OPERATION
Temperature

CONDITIONS OF
STORAGE AND
TRANSPORT

Temperature
Humidity
Altitude

Designed to meet the requirements of
IEC 348.

0 to 40°C.

-40°C to +70°C.

Up to 90% relative humidity.
Up to 2500 m (pressurised freight at

TF 2171

VERSIONS AND ACCESSORIES

When ordering, please quote eight-digit code numbers

Ordering numbers

52171-900B

Versions
Digital Synchronizer TF 2171.
Standard version.

25 kN/m2 differential, i.e. 3-7 Ibf/in?).

Supplied Accessories
RF Lead 43129-063F, 50 Q BNC
to BNC.
RF Lead 43129-064G, 50 Q TNC
to BNC.
Mounting Kit 46883-214N, for fixing
TF 2171 rigidly to TF 2015 series.

DIMENSIONS AND

WEIGHT Height Width Depth Weight
140 mm 286 mm 311 mm 57 kg
5-5in 11:26in 12:25in 1251b

41690-0448B
43129-103V

Optional Accessories
Carrying Case.
RF Lead, 50 Q, TNC to BNC.

IF Probes

3 Crystal-controlled oscillators simplify tuning

to receivers

[J Range covers commonly-used intermediate
frequencies

These three IF Probes have been designed for use with
AM/FM Signal Generator TF 2015 series. They consist of
crystal-controlled oscillators available at the most com-
monly used intermediate frequencies and they are powered
from a 22 V supply outlet on the rear panel of TF 2015 via
a lead attached to the probe.

The probes make it easy to tune in to receivers fitted
with squelch or battery economizer circuits by turning on
the receiver when they are brought into close proximity
with the IF strip. A second use is for ensuring that the
generator is accurately tuned to the r.f. circuits in the
receiver. With the generator tuned to the nominal channel
frequency any difference between the receiver i.f. and the
probe frequency will produce a beat note in the receiver
output. The generator tuning can then be adjusted to
give zero beat.

series

ORDERING NUMBER 54451~  54451- 54451 - 1303871
121B 061Y 071S
IF Probes are stored in protective lid of
NOMINAL FREQUENCY 455 kHz 470 kHz 107 MHz the Signal Generator. A foam insert iS
FREQUENCY ACCURACY supplied with each probe.
(at 20°C and 22 V supply) +1in 104 #1in 104 2in10%
TEMPERATURE
COEFFICIENT OF Less than  Less than  Less than
FREQUENCY (0 to 55°C) +10 pp.m. =10 p.p.m. =1 p.p.m.
per °C per °C per °C
OUTPUT Suitable for introducing a signal into
the receiver IF strip by proximity of
radiated r.f. field.
CONNECTOR 2-pin, non-reversible DIN 41529 to

fit power socket on TF 2015 series.

POWER REQUIREMENTS

DC supply +19 Vto +24 V. 2 mA. Obtained
from socket on TF 2015 series via

cable attached to probe.

DIMENSIONS

Length Diameter Lead Length 13038/3
45 mm 27 mm 1067 mm
1-75in 1-06 in 42 in Probe used in proximity to I.f. strip.
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10 kHz t0 120 MHz AM/FM Signal Generator

Wide frequency range: 10 kHz to 120 MHz
Amplitude modulation up to 100% depth

0 O

[

High output level up to 4 V e.m.f.
Excellent output level accuracy

O 0O O

0 0O

Frequency modulation up to 75 kHz deviation

Fundamental frequency generation — no spurious signals
Compact and portable — 24 V battery supply can be used
Optional digital synchronizer gives frequency stability of + 1in 10°

10kHz -
Z2-120MHz AM/FM SIGNAL GENERATOR TF 2016

W

_._iSMHz 30

14326/6

TF 2016 is a general purpose AM/FM Signal Generator
covering the frequency range 10 kHz to 120 MHz and is a
complementary instrument to the VHF/UHF Signal
Generator TF 2015. Apart from its value as a general
laboratory instrument it will find particular application in
the production and maintenance testing of HF and low
band VHF receivers. It has been designed for reliable
operation over a wide range of environmental conditions
and its robust construction and simplicity of operatlon
make it especially suitable for military use.
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For applications demanding a greater frequency
accuracy and stability the Digital Synchronizer TF 2173
can be used with TF 2016 to form a manually synthesized
signal generator with an accuracy and long term stability of
+1 partin 10¢.

A system of fundamental frequency generation is
employed, the range being covered in twelve switched
bands, so ensuring complete freedom from non-harmoni-
cally related spurious signals. Good f.m. on a.m. and a.m.
on f.m. performance is also obtained. Each band has an




. R

easily-read scale, with only the scale in use visible at any
time. Tuning within each band is carried out by an 18
position TUNE switch which positions the cursor close to
the frequency required, and a variable FINE TUNE control
linked to the cursor provides interpolation between the
switched steps. A ten-turn EXTRA FINE TUNE control
permits precise frequency adjustment to be made when
tuning the generator to a receiver channel frequency.
Monitoring of the tuned frequency is made possible by the
provision of a counter output socket on the rear panel of
the instrument. During normal operation this socket is
covered by a cap to prevent r.f: leakage. A suitable adapter
givinga BNC connection facility is available and a retaining
clip for this unit is also on the rear panel.

Versatile modulation facilities are provided, including
internal and external FM and AM with deviations up to
75 kHz (three switched ranges of 5, 25 and 75 kHz full
scale) and AM depth up to 100%. Mixed AM and FM
operation is also possible using the internal modulation
oscillator as one source and an external oscillator as the
other. A frequency sweep facility is included, by which a
voltage swing of 0 to 19 volts applied to the SYNC/SWEEP
IN connector varies the carrier frequency over the total
cover of any one range.

An alternative model of the generator is available with a
preset f.m. facility for testing receivers in which a 150 Hz
tone is used to lift the audio muting circuits, so overcoming
the need for separate signal injection.

MODEL 52016-900S

FREQUENCY

Range 10 kHz to 120 MHz in 12 ranges
10to 22 kHz 1-1to 24 MHz
22to 48 kHz 2:4to 52 MHz

48 to 105 kHz 52to 11-4 MHz
105 to 230 kHz 10to 23 MHz
230 to 500 kHz 23 to 53 MHz
0-5to 1-1 MHz 53t0 120 MHz

Suitable for tuning into a narrow band
receiver (tuning discrimination better
than 1 in 108%).

+2% with EXTRA FINE TUNE

control centred.

At a constant ambient temperature in
the range 10°C to 35°C and after

2 hours from switch on the drift does
not exceed 2 parts in 105 +100 Hz in
5 mins.

Discrimination

Calibration accuracy

Stability

TF 201 6 series

RF output level can be varied from 2pV to 2 V e.m.f. by
means of coarse and fine attenuators, the coarse attenuator
introducing 10 dB steps and the continuously variable fine
attenuator allowing interpolation between the steps. The
output attenuator is calibrated in pV, mV and V e.m.f., but
alternative output calibration plates can be fitted giving
calibration either in voltage p.d. and dBm, orin dBuV e.m.f.
and dBuV p.d. Levels below 2pV are obtained using the
supplied 20 dB attenuator which is intended to be mounted
at the remote end of the r.f. connecting lead to preserve the
best accuracy at a receiver input terminal. When the
attenuator pad is not in use it can be stored on the rear
panel using the retaining clip fitted for that purpose.
Automatic level control ensures +1 dB output level
accuracy across the full range of frequency and output
level setting. The low leakage of the generator enables
accurate measurements to be made on receivers with
sensitivities down to 0-1pV.

The small size and light weight of TF 2016 make it
suitable for field servicing and this is aided by the ability of
the instrument to operate from a 24 V d.c. supply. A carry-
ing case, available as an optional accessory, protects the
instrument during transit. Other optional accessories
include crystal controlled IF oscillator probes, an RF fuse
unit and a 20W, 20 dB attenuator.

Pulse Modulator TF 2169 is available for use with
TF 2016 enabling high quality pulsed r.f. signals to be
generated for testing i.f. units of modern radar systems.

Voltage swing from 0 to +19 V
applied to the SYNC/SWEEP IN
connector varies the carrier frequency
over the frequency cover of any one
range.

Frequency sweep input

RF OUTPUT

Level 2uVto 2V em.f. with upto 100%
AM. Up to 4 Vem.f in CWand FM
modes. Signal levels below 2uV are
obtained using an external 20 dB
attenuator pad supplied with the
instrument.

Attenuators  Coarse: 11 steps of 10 dB
Fine: 0 to 10 dB continuously
variable.

Calibration  Output calibrated in uV, mV and

V e.m.f. Alternative plates are
available giving calibration in pV, mV
and V p.d., dBm, dBuV p.d. and
dBuV e.m.f.
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TF 2016 series

ALC

Total level accuracy
(above 2 pV e.m.f.)

Source impedance

Counter output

Leakage radiation

AMPLITUDE
MODULATION

Carrier frequency range

Depth

Monitor

Accuracy and distortion
(with internal modulation

With output terminated automatic
level control maintains the
level substantially constant.

With CARRIER switch in the ON
position: £1 dB including the a.l.c.
loop response.

50Q; VSWR better than 1.2:1 with
10 or more dB inserted in the coarse
attenuator. Front panel BNC socket.

Greater than 50 mV into 50 Q from
rear panel TNC socket.

Up to 120 MHz with a receiver

FM Distortion
(using internal 1 kHz
modulation oscillator)

Internal modulation

sensitivity set at 0-5 uV, a 256 mm frequency
diameter 2 turn loop feeding the
receiver cannot detect a signal of this AF output

level at a distance greater than 25 mm
from the generator. This permits
measurements to be made on receivers

with sensitivities down to 0-1 uV. External frequency

response characteristic

100 kHz to 120 MHz. Usable down to
10 kHz.

FM stereo performance
(88 to 108 MHz and
10:7 MHz only)
Continuously variable up to an
indicated 100% by directly calibrated
control.

Reference Level Indicator.

. i requirement
Over the carrier frequency range 0-1 Extatgat inpatisoy

to 120 MHz the accuracy of AM

oscillator)  indication and the envelope distortion
are given by the following table:
SPURIOUS SIGNALS
. Carrier harmonics
Carrier AM Depth
Frequency . Non-harmonically related
Range 30% 80% coherent components
(MHz) Accuracy Distortion Accuracy Distortion
within* less than within* less than
0-1-30 +5% 15% +5% 3% FM on CW
+5%
30-90 +5% 3% 1 O;’A) 6%
+0% +0% o
90-120 ~7-5% 4% ~15% % AM on CW

* Figures quoted are in terms of £ modulation depth.

Internal modulation
frequency

AF output

External frequency
response characteristic

External input requirement

FREQUENCY
MODULATION

Carrier frequency range
Deviation

Monitor
Accuracy
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SAFETY
Switch selected 400 Hz or 1 kHz +£5%.
Fixed level greater than 1 V r.m.s.
i |
;n()tgkl? kQ from rear panel BNC POWER REQUIREMENTS
AC supply

100 Hz to 10 kHz within 0-5 dB of
the response at 1 kHz.
Less than 1-5 V r.m.s. into 1 kQ to set
reference level.

External d.c.

1-1 to 120 MHz. IF PROBE SUPPLY

Continuously variable in three ranges
with full scale settings of 5 kHz,

25 kHz and 75 kHz.

Reference Level Indicator.

+15% of f.s.d. at 1 kHz modulating
frequency.

DIMENSIONS AND
WEIGHT

For a total harmonic distortion not
exceeding 2% the maximum deviation
obtainable is 5 kHz for carrier levels
between 2-4 and 5-2 MHz; 25 kHz
between 5-2 and 11-4 MHz and

75 kHz between 10 and 120 MHz.
For a total harmonic distortion not
exceeding 4% the maximum deviation
obtainable is 5 kHz for carrier levels
between 11 and 2:4 MHz; 25 kHz
between 2-4 and 5-2 MHz and 75 kHz
between 5-2 and 114 MHz.

Switch selected 400 Hz or 1 kHz £5%.

Fixed level greater than 1 V r.m.s.
into 10 kQ from rear panel BNC
socket.

50 Hz to 10 kHz within 1 dB of the
response at 1 kHz. Usable to 100 kHz
at carrier frequencies above 30 MHz.

Channel separation better than 30 dB
at 1 kHz modulation frequency.

FM distortion typically less than 0-5%
t.h.d. for deviations up to 75 kHz
with carrier frequencies between 88
and 108 MHz.

Less than 1-5 V r.m.s. into 1 kQ to
set reference level.

At least 26 dB below carrier at output
levels upto 1V p.d.

None. Fundamental frequency
generation produces no non-

harmonically related coherent
components.

With telephone psophometric
weighting (CCITT P53 network),
equivalent deviation is less than 20 Hz
up to 53 MHz and less than 40 Hz up
to 120 MHz.

With telephone psophometric
weighting (CCITT P53) less than
0-05% modulation depth.

Designed to meet the requirements of
IEC 348.

Any voltage within the extreme limits
190 to 264 V or 95 to 132 V, at any
frequency between 50 Hz and 60 Hz,
usable to 500 Hz.

24 VA maximum (50 Hz).

23 to 32 V negative earth, 0-55 A
maximum current consumption.

Rear panel socket provides power for
optional IF Probes (+20 V behind
470 Q).

Height  Width Depth Weight
140 mm 286 mm 311 mm 7 kg
55 in 11-25in 12:25in 154 |b.




MODEL 52016-301H

AMPLITUDE
MODULATION
Internal modulation
frequency
FREQUENCY
MODULATION
Internal modulation
frequency
PRESET FM
Operation

Carrier frequency range
Deviation

Modulating frequency

AF output

The specification for this model is the
same as that given above with the
following exceptions.

1 kHz £5%.

1 kHz £5%.

ON/OFF switch selects preset
frequency modulation irrespective of
position of main function switch.

1-1 to 120 MHz.

3 kHz £15% (Adjustable by internat
preset control).

149 +£2 Hz (Adjustable by internal
preset control).

When the preset modulation facility
is in use an output is available at a
2 mm socket on the rear panel for
monitoring by a frequency counter.

VERSIONS AND ACCESSORIES

When ordering please quote eight digit code numbers

TF 2016 series

Ordering numbers

52016-900S
52016-301H

Versions

AM/FM Signal Generator TF 2016.

(Nato Cat. No. 6625-99-645-9230)

AM/FM Signal Generator TF 2016
with preset pilot tone f.m.

Supplied Accessories

Protective Front Panel Cover
41690-102S

20 dB Coaxial Attenuator Pad
44429-018B, 50 Q, BNC.

35901-869Y

35901-870E

41690-044B
43126-012S

43281-007C

44411-001M

44411-019G

54127-231P
54127-241A
54311-071Z
54431-021B

54451-061Y
54451-071S
54451-121B

Optional Accessories

Conversion plate for output
attenuator. Reversible plate
calibrated in uV p.d. and dBm.

Conversion plate for output
attenuator. Reversible plate
calibrated in dBpV e.m.f. and
dBuV p.d.

TF 2016 can be supplied with either
of these conversion plates fitted if
specified at the time of ordering.

Carrying Case.

RF Connecting Cable 50 Q, BNC,
1-5m. (59 in.).

RF Fuse Unit TM 9884, BNC, for
protection of attenuator resistors
when connecting to active loads.

Matching Unit TM 5569. A series
25 Q resistor converts the effective
source resistance from 50 Q to
75 Q. BNC socket to Belling-Lee
L734/P plug.

Matching Pad TM 5573/3 for
matching 50 Q Generator to 75 Q
load, BNC, voltage ratio loss 2:1.

Rack Mounting Kit (for rack mounting
TF 2016 or TF 2173 alone).

Rack Mounting Kit (for rack mounting
TF 2016 and TF 2173 together).

Adapter TNC to BNC for counter
output socket.

20 W, 20 dB Attenuator Pad for use
at remote end of connecting cable
to provide attenuation and reverse
power protection.

IF Probe 470 kHz.

IF Probe 10-7 MHz.

IF Probe 455 kHz.

The IF Probes provide crystal
controlled signals at standard IF
frequencies for use in receiver
alignment. For details see page 25
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Digital Synchronizer

1 Provides digital frequency setting facility for Signal Generator TF 2016

| Frequency stability - 11in 10°

1 Decade controls set synchronized frequency with 10 Hz resolution

1 No degradation of generator leakage

1 Full generator modulation facilities retained

DIGITAL SYNCHRONIZER TF 2173

ﬁ:loo ’ﬁxm 4‘

Supply On
@ ©
)

MARCONI INSTRUMENTS LTD

Digital Synchronizer TF 2173 has been designed for use
with Signal Generator TF 2016 to give a digital setting
facility and a frequency stability of better than 1 partin 10°.

The function of the synchronizer is to provide a high
stability reference frequency to which the generator can be
phase locked. Once the lock condition has been achieved
any subsequent drift in the generator’s frequency is auto-
matically corrected by a control voltage produced by the
synchronizer and fed back to the d.c. coupled tuning
circuitry of the TF 2016. All the generator facilities are
unimpaired, including a.m. and f.m. capabilities, and
warm-up drift is eliminated.

Operation of the synchronizer is very simple. The
required frequency is first set up digitally on the seven panel
switches of TF 2173, giving setting increments of 10 Hz.
Having selected the approximate frequency range on the
signal generator all that is necessary is to tune the
generator to approximately the correct frequency until the
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Synchronizer OUT OF LOCK lamp is extinguished. Once
this has been done the TF 2173 takes over the tuning
process and automatically sets the generator to the required
frequency. Once synchronization has been achieved the
decade controls of TF 2173 can be used to digitally incre-
ment the generator frequency over a range of approximate-
ly 2% of the setting in steps as smallas 10 Hz. This facility is
particularly useful when testing channelised equipment —
for example at frequencies above 50 MHz digital settings
alone can be used to alter the generated frequency by at
least 1 MHz in steps equal to the channel spacing. Use of
the synchronizer renders completely unnecessary the use of
a counter for accurate setting of the generator frequency,
eliminating the associated radiation problems.

TF 2173 is mounted in a case of similar dimensions to
TF 2016, and is supplied with the necessary interconnect-
ing leads and a set of clips to enable the two instruments
to be securely fixed together if required.
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CARRIER FREQUENCY
Range
Selection

Accuracy

Incremental frequency
control

Reference crystal ageing
RF leakage

RF INPUT
Level

REFERENCE STANDARD
Selection

Internal standard output

External standard input

| MARCONI INSTRUMENTS LTD
il

DIGITAL SYNCHRONIZER TF 2173
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TF 2173 clipped to TF 2016

SAFETY
10 kHz to 119-99999 MHz.

Seven decade switches provide
increments down to 10 Hz.

POWER REQUIREMENTS

AC supply
After synchronization the frequency
accuracy and stability, when measured
over a period of 10 seconds or
greater, is within 1 part in 108 of the
value indicated by the decade
controls. This accuracy and stability is
achieved after 10 minutes warm-up at
a constant ambient temperature in the
range 10° to 35°C.

DIMENSIONS AND
WEIGHT

After synchronization, the decade
controls can be used to digitally
increment the generator carrier
frequency over a range of typically
2% without retuning the generator.

+1 partin 108 per year.
When used with TF 2016 the r.f.

leakage specification of the Signal
Generator is maintained.

14326/4

Designed to meet the requirements of
IEC 348.

Any voltage within the limits 95 to
132 V and 190 to 264 V.
45 to 500 Hz. 30 VA.

Height Width Depth Weight
140 mm 286 mm 311 mm 57 kg
6-5 in 1128 in 12-2517n 1.256lb.

VERSIONS AND ACCESSORIES

When ordering please quote e/ght d/g/t code numbers

Orderlng numbers

Compatible with the TF 2016

Counter Output signal level. GR1/2-S00M

Versions
Digital Synchronizer TF 2173.
(Nato Cat. No. 6625-99-645-9552).

A rear panel INT/EXT switch selects
operation either from the internal
reference standard or from an external
reference signal.

Frequency: 5 MHz, divided down
to 1 MHz.

Supplied Accessories

Protective Front Panel Cover
41690-102S.

RF Lead 43129-063F, 50 Q. BNC to
BNC.

RF Lead 43129-190H, 50 Q, TNC to
TNC.

Output level: TTL level square wave
a.c. coupled.
41690-044B

Frequency: 1 MHz. 54127-231P

Input level: TTL level square wave
into 500 QQ nominal impedance. e ——

Optional Accessories

Carrying Case.

Rack Mounting Kit (for TF 2016 or
TF 2173).
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Pulse Modulator

For use with AM/FM Signal Generators TF 2015 and TF 2016 and other generators

]
[J Frequency range: 10 to 520 MHz

O3 Particularly suitable for testing radar intermediate frequencies

[J Accurate output attenuator
[J Excellent carrier suppression

—

1 Narrow pulses, fast rise times suitable for high discrimination radar

2 @ o

MARCONI INSTRUMENTS LTD

Pulse Modulator TF 2169 has been designed for use with
10 to 520 MHz AM/FM Signal Generator TF 2015 to
enable high quality pulsed r.f. signals to be generated. It
may also be used with many other signal generators
including TF 2016.

The modulator requires two inputs, the r.f. carrier from a
signal generator and a pulse waveform from an external
pulse generator. Two ring modulators are used to produce
the modulated signal, giving excellent r.f. carrier suppres-
sion. The output is taken via an accurate built-in r.f.
attenuator with a range of O to 110 dB in 10 dB steps.
When the instrument is used with TF 2015, fine adjustment
of the output can be obtained by use of the generator’s
fine attenuator control.

TF 2169 will find particular application in the manu-
facture, commissioning, maintenance or operation of
radar systems, both military and commercial, including
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PULSE MODULATOR TF 2169

marine and meteorological systems. Its wide frequency
cover includes all the standard radar intermediate fre-
quencies. Important features are the excellent carrier
suppression, which is necessary when checking the
linearity of the logarithmic amplifiers used in the latest
radar systems, and the ability to provide the narrow pulses
with fast rise times needed for testing high discrimination
systems.

TF 2169 is builtinto a small case suitable for connection
to the TF 2015 or TF 2016 and mounting kits are available
for clipping the two instruments together.

Higher level pulse outputs than are available with
TF 2169 alone can be obtained by using it in conjunction
with RF Amplifier TF 2167 which has a bandwidth of
50 kHz to 80 MHz and a gain of 47 dB, or with RF
Amplifier TF 2175 which has a bandwidth of 2 MHz to
500 MHz and a gain of 27 dB.




CW INPUT
Frequency
Level
Impedance
PULSE INPUT

Minimum level
Maximum level
Polarity
lmﬁedance

RF OUTPUT
Carrier insertion loss
Attenuator range

Attenuator accuracy

Output impedance
Pulse duration
Pulse rise time

Carrier suppression

Input pulse present
at output

CONNECTORS

Carrier Range
MHz

v
I Mhﬂcgg'(}

s, !NsTRuMENTS

10 to 520 MHz.

100 mV to 30 mV p.d. (-7 dBm to
-17dBm).

Approximately 50Q

3BV

6V.

Positive or negative going.
50Q

10dB +2dB.

0to 110dB in 11 steps of 10dB
(panel marked 10 to 120 dB to allow
for insertion loss of 10 dB).

Each step of 10 dB is within +£0-3 dB
The maximum cumulative error is
+1dB.

50Q

100 ns to infinity (d.c. coupled).
Less than 25 ns.

At least 70 dB up to 80 MHz, falling
to 50 dB at 520 MHz (typically

90 dB up to 80 MHz).

Less than 10% of peak carrier
amplitude.

BNC sockets for CW IN, PULSE IN
and RF OUT.

I0MHz-520MHz AM/FM SIGNAL GENER

60 6 64 66 68 fto

Devi
s

PU

SAFETY

DIMENSIONS AND
WEIGHT

TF 2169

Designed to meet the requirements

of IEC 348.
Height  Width Depth Weight
52 mm 274 mm 268 mm 1-7 kg

2:05in 10-8in 10:55in 3-751b

VERSIONS AND ACCESSORIES

When ordering please quote eight digit code numbers

Ordering numbers

52169-900J

Versions
Pulse Modulator TF 2169.

(NATO Cat. No.
6625-99-645-9235)

43129-106D
46883-214N
46883-220F

Optional Accessories
Lead Assembly. To connect
TF 2169 to TF 2015.
Mounting Kit. To fit to TF 2015
for connection to TF 2169.
Mounting Kit. To fit to TF 2169
for connection to TF 2015.

Associated Equipment
10 to 520 MHz AM/FM Signal
Generator TF 2015.
RF Amplifier TF 2167.
50 kHz to 80 MHz bandwidth.
RF Amplifier TF 2175.
2 MHz to 500 MHz bandwidth.

72 74 7 78 g

AM Depth %
40

4V Nom SV Max
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33




.

—

50 kHz to 520 MHz Synthesized Signal Generator

—

and GPIB Adapter TK 2021

Low sideband phase noise
Accurate output level: - 1dB overall
AM depth: 0 to 99% in 1% steps

OO0O0O04dooOoan

Wide range modulation oscillator: 20 Hz. to

[

[]

GPIB* Interface

Wide carrier frequency range: 50 kHz to 520 MHz

FM deviation: 0 to 299 kHz in three ranges
High r.f. output: 4V e.m.f. for c.w. and f.m.

99 kHz

Fully programmable by parallel b.c.d. code commands

]
Y] TK20% GPIB ADAPTER FOR TF 2020

MARCON! INSTRUMENTS LTD

~ mi S0kHz-520MHz SYNTHESIZED SIGNAL GENERATOR TF 2020

CARRER FREQUENCY

I

MHz z ez Hx Carrier
| " m = > : % m
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TF 2020 with the optional GPIB Adapter TK 2021

TF 2020 is a new synthesized signal generator providing
comprehensive c.w., a.m. and f.m. outputs over the wide
frequency range of 50 kHz to 520 MHz. All the operating
functions, including carrier frequency, output level and
modulation, can be controlled either manually at the front
panel or remotely by application of programmable parallel
b.c.d. commands. Alternatively with the addition of the
GPIB Adapter, TK 2021, the synthesized signal generator
may be controlled over the General Purpose Instrument
Bus. The generator is thus equally suitable for manually
operated bench use or for inclusion in a fully automated
test system.

Outstanding features of the generator are its high r.f.
output level (4 volts e.m.f. from 50 Q for c.w. and f.m.
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signals), accurate output level setting switchable in 0-1 dB
steps, and excellent noise performance.

TF 2020 has many applications in receiver production,
ranging from LF and MF types right through to VHF and
UHF mobiles. As a high quality signal source it will be in-
valuable in development laboratories, and its programm-
ability makes it a flexible production tool, either as part of a
full ATE system or with simpler programming to set up a
number of regularly-used frequencies, modulation settings
and output levels.

* GPIB —MarconiInstruments General Purpose
Instrurnent Bus is in accordance with |EEE Standard 488-19756
and/EC document 66 (Central Office) 22




Carrier frequency

The carrier frequency can be setin 1 Hz increments over the
range 50 kHz to 520 MHz, either by means of lever decade
switches or remotely in the programmable mode. A
valuable feature in this mode is the rapid settling time after
switching frequency — less than 10 ms to settle to within
500 Hz of the final frequency (50 ms to settle to within 1
Hz). If afrequency is selected above the operating range of
the instrument the carrier output is automatically inhibited
and the illumination of the carrier on/off switch is ex-
tinguished.

Carrier signals are derived by synthesis from an internal
10 MHz voltage controlled oscillator which is phase
locked to a 1 MHz signal obtained from a 5 MHz reference
standard. This gives the instrument a frequency stability,
after 24 hours operation, of better than 4-1 in 108 per day.
The T0MHz oscillator can, alternatively, be locked to an
external standard frequency applied to the instrument via
a rear panel connector. This standard frequency may be
any sub-multiple of 10 MHz down to 1 MHz, at a minimum
level of 100 mV.

The internal 10 MHz standard can be adjusted againstan
external primary standard by means of a rear-panel ten-
turn control with logging scale.

A feature of the instrument is its excellent sideband
noise making it very suitable for use as the off-channel
signal generator in two-generator selectivity measure-
ments. At 20 kHz offset frequency the sideband noise is
atleast 130 dB/Hz below the carrier level.
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RF output

The output level is selected by an attenuator settable in
0-1 dB steps. Fora.m. signals the output level range is from
0-2 pVto 2 volte.m.f. from 50 Q (—13-9 to + 126-0dBuV)
and for fm. and c.w. signals the upper limit is extended
to4voltse.m.f. (+132-0 dBuV). Readout of level is directly
in dB relative to 1 puV e.m.f. Automatic level control is
incorporated and the total level accuracy is 4+ 1dB for out-
puts above 2 pV em f.

Despite the high output level of the instrument, leakage
has been kept to a minimum., allowing the generator to be
used atthe minimum output of 0-2 uWe.m f ( —13-9dBuV)
without ambiguity. Non-harmorically related signals are
very low, at least 90 dB below the carrier level for
frequencies above 120 MHz.

Modulation

TF 2020 provides high quality frequency modulation and
amplitude modulation either from an internal oscillator or
from an external modulating signal applied via the front
panel MOD INPUT socket. Frequency and amplitude
modulationfunctions are completely independent allowing
simultaneous f.m. and a.m.

The internal modulation oscillator operates from 20 Hz
to 99 kHz in four ranges, and its output is available at a
front panel socket, providing a low-distortion signal for

audio frequency tests (better than 0:1% distortion from
100 Hzto 99 kHz).

Frequency modulation is available over the modulating
frequency range of 50 Hz to 99 kHz. Peak deviation can be
set digitally in three ranges of 0 to 2.99 kHz, 0 to 29-9
kHz and 0 to 299 kHz. In-band noise is very low permitting
low modulation settings to be used without ambiguity.

Amplitude modulation is available over the modulating
frequency range of 20 Hz to 20 kHz. Modulation depth can
be set digitally in 1% steps from O to 99%.

Controls

All operating functions of the generator are controlled
internally by MOS logic designed to be driven by open-
collector logic or contact closures. The required connec-
tions can be made either manually by front-panel switches
or remotely from a control unit or computer.

On manual control, selected by the LOCAL CONTROL
DEMAND push-button, selection of all functions is by
push-buttons which are illuminated in the ‘on” condition.
Carrier frequency, modulation frequency, f.m. deviation,
a.m. depth and r.f. output levels are all set by means of
front-panel lever switches with digital readout on the
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switches. If the operator attempts to use the instrument
above its maximum frequency range or outside its specified
r.f. outputlevel range, the output is automatically inhibited
and the appropriate function push-button lamp is ex-
tinguished to warn the operator.

On remote control all functions and settings are selected
by rear panel application of parallel b.c.d. commands by
open collector t.t.l. logic or by switch closures. A manual
lock-out line is included so that with the lock-out con-
nection made all control is via the remote input, overriding
the setting of the LOCAL CONTROL DEMAND button.
When the instrument is operating under remote control all
the panel push-buttons are unlit.

TK 2021 is connected to the TF 2020 using a multi-way
cable. The power requirements are fed from the TF 2020
over this link thus avoiding the need for any further leads.
Programming has been made very simple using single
alphabetical characters for the appropriate commands.
Here is an example of a typical set of instructions.

i Modulation
22;5::::6; to Modulation code; oscillator
10.7 MHz in this case FM frequency

’ internal no AM 1.3 kHz

F107¢¢(¢¢,11234,M4,D3¢¢¢, A13¢¢( CR-LF)

]

FM deviation Carriage
Output level of
123.4 dB pVemf 3.9 kHz return and
line feed

These instructions should be quickly learnt by the operator.
The TF 2020 with the TK 2021 may be incorporated easily
into larger and more complex fully automated test systems,
using GP | B compatible equipment.

Construction

Careful attention has been paid to the mechanical design
of this generator. The high output level has necessitated
the inclusion of a high degree of screening, which has
been achieved without loss of access for servicing. For easy
maintenance the r.f. units can be folded out.

Very efficient cooling is provided. with cold air being
drawn in from the front panel, routed through the r.f.
modules and expelled through the rear. This ensures
adequate cooling even if the instrument is rack mounted,
and also enables the filters to be readily changed from the
front panel. A thermal cut-out is provided so that if the
temperature rises above a safe level the power supply unit
will be closed down.

TF 2020 has been designed to conform to IEC 348
safety regulations.
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FREQUENCY
Range

Stability

(Internal standard)

Stability
(External standard)

Accuracy
(Internal standard)

Switching time

Microphony

RF OUTPUT
Level

Attenuator

Total level accuracy
(including ALC loop and
attenuator)

Impedance

Spurious r.f.
radiation

FREQUENCY
MODULATION

Peak deviation

Deviation ranges

Deviation accuracy

50 kHz1t0519-999 999 MHzin 1 Hz
increments. Manual selection of
frequency by means of 9 lever switch
decade controls.

+1in 107 per month ageing rate.
4-1in 10° per day short term stability
after 24 hours operation.

The system may be locked to any
submultiple of 10 MHz down to
1 MHz

Adjustable by 10 turn control with
logging scale on rear panel.

After 10 ms the frequency is within
500 Hz of the final frequency, after

20 msitis within 30 Hz and after 50 ms
itiswithin 1 Hz.

Less than 20 Hz peak deviation is
caused by 0-5g acceleration in the
range of 10 Hzto 100 Hz.

Variable from0-2 pVe.m.f.to 4V e.m.f.
(—13-9to + 132:0dBpV) in CW and
FM modes. For AM the maximum out-
putlevelis 2 Ve.m.f. (+ 126-0 dBuV).

145-9dBin 0-1 dB steps. Attenuation
set by lever switch controls which
indicate the r.f. output directly in dB
relativeto 1 pVe.m.f.

-1 dB forlevels above 2 pV e.m.f.

50 Q.
VSWR betterthan 1-2:1 for output
levels below 116 dBpV.

With a receiver set to 0-5pV p.d.
sensitivity and a 25 mm 2 turn loop
feeding it, no signal can be detected ata
distance greater than 25 mm from the
generator. Allows the 02 uV minimum
outputlevel to be used without
ambiguity.

Up to 299 kHz deviation may be set
digitally with a 3 digit lever switch and
thumb wheel range switch.

0t02-99 kHzin 10 Hz steps.
01t029-9kHzin 100 Hz steps.

0to 299 kHzin 1 kHz steps

Maximum available deviation rises
linearly from 50 kHz at a modulation
rate of 50 Hz, to 299 kHz at 300 Hz,

and falls linearly from 299 kHz at 33 kHz
modulation rate to 100 kHz at 100 kHz
modulation rate.

+5% of setting at 1 kHz modulation
frequency.




Demodulated distortion

Response

External input

AMPLITUDE
MODULATION

Modulation depth

Accuracy

Envelope distortion
(using the internal
modulation oscillator)

Response

External input

INTERNAL
MODULATION
OSCILLATOR

Frequency range

‘ Frequency accuracy
Distortion
SPURIOUS
SIGNALS

Carrier harmonics

Less than 2% total harmonic distortion
at maximum deviation and less than 1%
total harmonic distortion at 25 kHz
deviation with 1 kHz modulation
frequency (internal).

Relative to the deviation ata 1 kHz
modulation rate the variation over the
modulation frequency range 50 Hz to
100 kHzis within 410%.

Levelling on: datum level automatically
set with a modulation input signal
between 0-8 Vand 1:2 V.

Levelling off : calibrated with 1-00 V p.d.
r.m.s. sinewave input.

Input impedance: 600 Q.

010 99%in 1% steps set-digitally with a
two digit lever switch.

+5% modulation depth at 1 kHz up to
80% indicated modulation depth.

With 30% depth and 1 kHz modulation
frequency : less than 2% t.h.d.

With 80% depth and 1 kHz modulation
frequency: less than 2% t.h.d. at

carrier frequencies below 200 MHz
and less than 5% t.h.d. at 520 MHz.

Relative to the modulation depth at

1 kHz the variation over the modulation
frequency range 20 Hz to 20 kHz is
within 410%.

Levelling on: datum level automatically
setwith a modulation input signal
between0-8Vand1-2 V.

Levelling off : calibrated with 1-:00 V p.d.

r.m.s. sinewave inputat 1 kHz.
Input impedance: 600 Q.

20 Hz to 99 kHz. Adjustable by 2 digital
lever switches and thumb wheel range
switch.

Fourranges:

20 Hzto 99 Hzin 1Hz steps.

20 Hzto 990 Hzin 10 Hz steps.

100 Hzto 9900 Hzin 100 Hz steps.

1 kHzto 99 kHzin 1 kHz steps.

+5% of setting

Lessthan 0:1% t.h.d. from 100 Hz to
99 kHz.

Less than 0-3% t.h.d. from 20 Hz to
100 Hz.

Atleast 30 dB below fundamental up
to outputlevel of +-126 dB pVe.m.f.
and 27 dBupto+132dB Hv e.m.f.

Non-harmonically
related coherent
components

Single sideband
phase noise

FM on CW

AM on CW

AM on FM

PhM on AM

AUXILIARY
FACILITIES

Remote operation

Outputs

Inputs

TF 2020

All signals at least 90 dB below carrier
level for carrier frequencies above

120 MHz; at least 80 dB below carrier
level for carrier frequencies below
120 MHz.

Atleast 130 dB/Hz below carrier level
at 20 kHz offset.

With a post detection 3 dB bandwidth
of 30 Hz to 15 kHz the equivalent
deviation is less than 2 Hz.

At least 75 dB below carrier level when
measured ina30 Hzto 15 kHz (—3dB)
post detection bandwidth

(equivalent to less than 0-04% AM).

Less than 2% modulation depth at
maximum deviation.

Less than 1% modulation depth at
25 kHz deviation.

Less than 50 Hz equivalent deviation at
30% modulation depth at 1 kHz
modulation frequency (equivalent to
less than 0-05 radians).

Carrier frequency

RF output level

Carrier ON/OFF

FM deviation

FM ON/OFF

Amplitude modulation depth

AM ON/OFF

Modulation oscillator frequency
Modulation oscillator ON/OFF
Internal/External modulation

AM ALCON/OFF

FM ALC ON/OFF

LLO (local lock out)

The remote facilities can be program-
med using open collector logic or
switch closures. The frequency, output
level, f.m. deviation, a.m. depth and
modulation oscillator frequency are
programmed by universal b.c.d. logic.
A logic '0O" state is established by
connecting a line to ground via 400 Q
at 2-4 mA except for the LLO line
which is set to logic ‘0’ by connecting
200 Q to ground at 2-4 mA.

1 MHz internal standard signal available
onrearpanelatalevelof 1-5Vp-pe.m.f.
Source impedance: 250 Q.

Internal modulation oscillator signal
available on front panel ata level of 1V
e.m.f. 4+ 20% from 600 Q source.

An external standard signal may be fed

into the generator at any submultiple of
10 MHz down to a minimum frequency
of 1 MHz atalevel of 100 mVr.m.s. into
50Q. Maximum inputsignal 1-5 Vr.m.s.
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SAFETY

LIMIT RANGE OF
OPERATION
Temperature

CONDITIONS OF

STORAGEAND

TRANSPORT
Temperature
Humidity
Altitude

POWER
REQUIREMENTS

AC supply

DIMENSIONS
AND WEIGHT

External modulation signal between
0-8Vand1-2Vacross 600 Q will
automatically be set to the required
datum level.

1-00 Vr.m.s. sinewave input is required
to achieve calibrated modulation with
the levelling switched off.

Designed to meet the requirements of \

IEC 348.

0to 55°C.

—40°C to +70°C.

Up to 90% relative humidity.

Up to 2500 m (pressurised freight at
25 kN/m2 differential, i.e. 3.7 Ibf/in2).

95Vt0130Vor190Vto 264V, 45to
65 Hz.

180 VA approx.

Height  Width Depth Weight
234mm 450mm 610mm 36kg
9-2in 17-7in  24in 801b

VERSIONS AND ACCESSORIES

When ordering please quote eight-digit code numbers.

Ordering numbers
Versions
52020-301S 50 kHz to 520 MHz Synthesized
Signal Generator TF 2020.
Supplied Accessories
RF Connecting Cable 43125-019F
(TM 4824/1),50 Q.1370 mm
(54in.) Type N.
Optional Accessories
54712-031V | Socketand Pin Kit
(104-way Free Socket and set of pins)
To mate with REMOTE CONTROL
INPUT Plug.
© 23443-804G | Adapter, Type N Male to BNC Female.
43126-012S | RF Connecting Cable TM 4969/3,50 Q,
15624 mm (5ft) BNC.
44411-019G | Matching Pad TM 5573/3. 50 to
750 BNC.
43281-001W | RF Fuse UnitTM 5753, 0-4 W, Type N.
Complete with 10 spare fuses.
44425-501E | 20dB Pad TM 5573. BNC
54431-021B | 20dB, 20 W Attenuator, 50 Q.
46883-315Y | Rack Mounting Kit.
54711-031Z | Maintenance Kit, containing trimming
tools, extender boards, extender
leads and mechanical supports.
23435-007H | 7-pin Free Plug. To mate with DC
output socket.
H 52020-301S | Service Manual Vol. 2.

4

GPIB ADAPTER (TK 2021)

SAFETY

POWER REQUIREMENTS

LISTEN ONLY

DIMENSIONS AND
WEIGHT

GPIBtob.c.d. adapterin accordance
with |[EEE standard 488-1975 and IEC
document 66 (Central Office) 22.

Designed to meet the requirements of
IEC 348.

+7.5V, 250 mA available from
rear-panel socketon TF 2020.
Connection lead supplied.

For ease of control in simple jigs, a
listen only toggle is supplied on the
rear panel.

Height Width  Depth  Weight
65 mm 428 mm 450 mm 4.5kg
26in  16.9in 17.7in 991b

VERSIONS AND ACCESSORIES

When ordering please quote eight-digit code numbers.

Ordering Numbers

52021-900F

Versions
GP 1B Adapter, TK 2021

Supplied Accessories
Cable Connector TF 2020 to TK 2021
(43129-285B)

43129-189U
54127-261D

Optional Accessories
GPIB lead for external connections

Rack Mounting Kit
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Mobile Radio Test Set

TF 2 9 50 Serijies

[0 Combines all mobile radio servicing instruments in one unit
1 AM/FM signal generator and modulation meter cover the main mobile bands
[ Alternative versions give choice of frequency ranges

L1l

1 kHz a.f. test oscillator
1 AF Voltmeter

Absorption and in-line power meter for measurements up to 25 watts

3 Light and compact-internal battery operation with trickle charge facility

MOBILE RAD]O ;fESY SET TF 2950/56

© MARCONI INSTRUMENTS L'™® ENGLAND

65-84-10%
140-180

POWER METER
Band(MHz)

SCILLATOR 1kHz
Output Ext Mod

)
AF VOLTMETER 0,1-20 KHz
Input .
o o
o 1

14061/2

The TF 2950 is almost certainly the most useful and
versatile mobile radio test set that has so far appeared. One
of the most important features is that it combines in one
unit, many instruments needed to service the type of
equipment used in this field. Another advantage is its
portability. It is lightweight and compact, and is operated
from internal batteries, which can be recharged simply by
plugging the test set into the mains.

TF 2950/56

Included in the instrument are an am/fm signal
generator, amodulation monitor, a power meter that can be
used as an absorption or in-line type, a 1 kHz audio
oscillator with independent +1% frequency control, and
an a.f. voltmeter. The instrument has a clean and neat
external appearance with an orderly layout of front panel
controls. Internally it is of open construction giving ready
access to all parts for servicing.
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TF 2 9 5 O series

The signal generator covers the main mobile radio
telephone bands. It can be amplitude or frequency
modulated from the internal 1 kHz oscillator or from an
external source. The same r.f. range is covered by the
modulation monitor which can be used to measure the
f.m. deviation or a.m. depth of mobile radio transmitters.
The demodulated output of the transmitter signal can be
checked for the type of distortion on a built-in loudspeaker
and can be taken from front panel sockets for headphones
or other tests. The power meter, which measures forward
and reflected power, covers the frequency range in two
bands. Audio frequency voltages can be measured on the
a.f. meter, which can be set to any one of a series; of
full-scale deflections between 10 mV and 10 volts.

The TF 2950 provides a range of facilities that, in
general, are not available elsewhere or can be obtained
only at a much higher price. In most cases the same
essential range of tests can be carried out only by using
additional instruments, some of which are not battery
operated. Several versions of the instrument are available,
differing only in the frequency ranges covered.

Signal Generator

The v.h.f. and u.h.f. ranges are covered by the signal
generator in a number of switch selected bands. Frequency
accuracy and stability are more than adequate for the type
of application for which the test set has been designed.

Tests on narrow band receivers are facilitated by the
incremental tuning control, which enables the user to vary
the frequency by up to 20 kHz either side of the nominal
frequency. Output voltage is continuously variable from
0-1 pV to 10 mV in two ranges. The lower range covers
voltages up to 100 pV and the upper range from 10 pV
to 10 mV. A calibrated SET LEVEL dial is used for both
ranges. The accuracy of the output level has been ensured
by fitting a SET-CARRIER control.

The'output impedance of the signal generator is 50 Q.

It can be amplitude or frequency modulated, internally or °

externally, the internal modulating signal being obtained
from the a.f. oscillator. Amplitude modulation is variable
up to 50% for carrier frequencies up to 180 MHz. F M
deviation can be set from 0 to 5 kHz f.s. or O to 25 kHz f.s.
The signal generator section can be externally modulated
over the range 0-3 to 5 kHz.

TF 2950 is fitted with an output socket providing a
power supply for the range of IF probes available as
optional accessories.

Modulation Monitor

Measurements of amplitude and frequency modulation
can be made with the modulation monitor, which gives
the same frequency cover as the signal generator. The
amplitude modulation depth measurement range is
between O and 80%. F M deviation is measured in two
ranges with maximum readings of 5 kHz and 25 kHz,
respectively.

The modulation is indicated on the test set’'s main meter.
Any asymmetry of the deviation can be checked by moving
the switch from FM + to FM —.

The demodulated output from the modulation monitor
is connected to the internal loudspeaker so that the
modulation can be audibly monitored. For maximum
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modulation accuracy the loudspeaker should be in the
OFF position. The demodulated output is also present at
the front panel sockets.

Modulation measurements up to full power rating can
be made by connecting a transmitter output to the power
meter section INTERNAL LOAD. Sufficient signal is then
fed to the modulation monitor section for measurements to
be taken.

Power Meter

The power meter will measure both forward and
reflected power up to 15 watts continuously and up to
25 watts for short periods. The r.f. power output from the
mobile radio transmitter is connected to the INPUT socket
and passes through the power meter to the LOAD socket.
From there it can be connected to the antenna terminal of
the radio telephone or to some other load when carrying
out in-line measurements. Alternatively, the power can be
dissipated in the internal 50 Q load by connecting the
LOAD socket to the INTERNAL LOAD socket.

~The power measurement can be made in two bands,
giving the same overall frequency cover as the signal
generator.

Continuous power up to 30 watts, and short-term
power up to 50 watts can be measured by using the
optional attenuator type 6536/1. :

AF Oscillator

This useful signal source has a front panel control to
vary the nominal 1 kHz output frequency of the a.f.
oscillator by up to £1%. The £1% control is particularly
useful when making SINAD measurements. The output
from the oscillator is internally connected to, and can
frequency or amplitude modulate, the signal generator. The
output from the oscillator is variable between 0 to 3 volts
in four switch selected ranges. The actual value of the
output voltage is shown on the main meter of the test set.

AF Voltmeter

External audio-frequency voltages in the 100 Hz to
20 kHz range are measured by connecting them to the
front panel INPUT sockets on the a.f. voltmeter section.
The voltmeter has an input impedance of 100 kQ. Seven
switch selected ranges with full-scale deflections of
10, 30, 100 and 300 mV, 1, 3 and 10 volts are provided.
The value of the voltage being measured is indicated on
the test set’s main meter to an accuracy of +5% f.s.

Power Supply

A front panel switch with three positions — ON, OFF and
CHARGE — controls the power supply to the test set. When
connected to the mains and switched to the ON position,
the TF 2950 is supplied by the internal batteries which are
being automatically trickle charged by the mains. When
the switch is moved to the CHARGE position the batteries
are placed on charge but the test set itself is switched off.
Protection circuits are fitted to prevent overcharging and
to prevent excessive discharge of the battery. The
condition of the battery at any time can be checked by
moving the front panel FUNCTION switch to the appro-
priate position. The battery “state’” is then shown on the
test set’'s main meter.




SIGNAL GENERATOR
Frequency range TF 2950/5

TF 2950/6

TF 2950/8

TF 2950/9

Frequency accuracy
Frequency stability

Incremental tuning
Int. mod. frequency
Ext. mod. frequency

AM

Spurious f.m. on a.m.
FM deviation

Output voltage

Leakage

Counter output
IF probe output

MODULATION MONITOR
Frequency range TF 2950/5

TF 2950/6

TF 2950/8

TF 2950/9

Accuracy
FM measurements

AM measurements

Monitor indication

Demodulated output

RF POWER METER
Range

Accuracy

65 to 84 MHz, 84 to 108 MHz,
138 to 180 MHz, 420 to 470 MHz.

84 to 108 MHz, 108 to 140 MHz,
138 to 180 MHz, 420 to 470 MHz.

23 to 32 MHz, 32 to 44 MHz,
44 to 62 MHz, 62 to 88 MHz,
138 to 180 MHz, 400 to 470 MHz.

65 to 84 MHz, 84 to 108 MHz,

138 to 180 MHz, 400 to 520 MHz.
+0-5% of reading.

Approximately 2:5x10-5/10 min.
after 30 min. warm up.

+20 kHz, accuracy £20% f.s.

1 kHz with 1% variable control.
0-3 to 5 kHz.

0 to 50% mod. depth on ranges up to
180 MHz, accuracy £10% f.s.

Less than 1 kHz at 30% a.m.

0to 5 kHz and O to 25 kHz.
accuracy £10% f.s.

Continuously variable from 0-1 pV to
10 mV, accuracy £30%, £0-1 pV.

Less than 1 pV at a distance of
25 mm, using a two-turn loop with a
loop diameter of 25 mm.

30 mV r.m.s. into 50 Q.

A 2-pin, non-reversible DIN 41529
conneetor fitted to the front panel
provides a d.c. output supply of
20-7 V for the optional IF Probes.

65 to 84 MHz, 84 to 108 MHz,
138 to 180 MHz, 420 to 470 MHz.

84 to 108 MHz, 108 to 140 MHz,
138 to 180 MHz, 420 to 470 MHz.

23 to 35 MHz, 35 to 55 MHz.
55 to 75 MHz. 75 to 90 MHz,
138 to 180 MHz, 400 to 470 MHz.

65 to 84 MHz, 84 to 108 MHz,
138 to 180 MHz, 400 to 520 MHz.

+1% of reading.

Deviation range: 0 to 5 kHz and
0 to 25 kHz.

Accuracy: £5% f.s. for sinusoidal
signals.

Sensitivity: 10 mV (maximum input
voltage 1 V). 15 mV on top
frequency range of TF 2950/9.

Modulation depth: O to 80% up

to 180 MHz.

Sensitivity: 50 mV (maximum input
voltage 1 V).

Accuracy: £10% f.s.d.

Positive and negative peak deviation
Peak and trough amplitude
modulation depth.

From front panel sockets with
internal loudspeaker.

0 to 25 W through line using
internal RF load, O to 15 W
continuous, 15 to 25 W short
term (3 min.).

+10% f.s.

Impedance
Frequency range TF 2950/5
TF 2950/6
TF 2950/8
TF 2950/9

AF OSCILLATOR
Frequency
Output

Accuracy
Output impedance

Distortion

AF VOLTMETER
Input range

Frequency range
Accuracy
Input impedance

SAFETY

POWER REQUIREMENTS

AC mains for battery
charging

Internal battery operation
time
Batteries

DIMENSIONS AND
WEIGHT

TF 2 9 50 series

50 Q +20%.

65 to 180 MHz, 420 to 470 MHz.
80 to 180 MHz, 420 to 470 MHz.
23 to 88 MHz, 138 to 480 MHz.
65 to 180 MHz, 400 to 520 MHz.

1 kHz with £1% variable control.

0to 3, 0 to 30, 0 to 300 mV and
Oto3V

+5% f.s.

200 Q on 3 Vrange 40 Q on all
other ranges.

Less than 1%.

10, 30, 100, 300 mV f.s.
1,3 and 10V f.s.

100 Hz to 20 kHz.
+5% f.s.
100 kQ.

This instrument complies with
the requirements of IEC 348.

110V +£15% or 220 V £156%;
40 to 60 Hz, 10 W.

6 to 8 hours.
Internal standard re-chargeable cells.

Height  Width Depth Weight
315 mm 420 mm 230 mm 16 kg
12 in 16 in 9in 35 1b

VERSIONS AND ACCESSORIES

When ordering, please quote eight-digit code numbers.

Ordering Numbers

52950-905Z
52950-908U

52950-906H
52950-909Y

Versions

TF 2950/5

TF 2950/8

The following versions may be

available to special order.

TF 2950/6

TF 2950/9
These versions differ only in
frequency cover. For details see
specification above.

Supplied Accessories
3 Free BNC Plugs.

Power Meter Link, 50 Q.
4 Wander Plugs.

6536/1

54451-061Y
54451-071S
54451-121B

Optional Accessories

Coaxial Attenuator. Increases power
measurement capability to 30 W
continuous, 50 W short-term.
Obtainable from Marconi
Instruments, Sanders Division.

IF Probe, 470 kHz.
|F Probe, 10-7 MHz.
IF Probe, 455 kHz.

For details see page 46

Made in West Germany

41




AM/FM Radiotelephone Test Set

Built-in synchronizer for high stability
Frequency Counter: 10 Hz to 520 MHz
AM/FM Modulation Monitor

AF Generator: 250 Hz to 7 kHz

AF Voltmeter: 0 to 30 V

Distortion Factor Meter: 10% and 30%
RF Power Meter: 2 W and 25 W

O4doOdoDooaodaod

Test set for transceivers in v.h.f. and u.h.f. bands
AM/FM Signal Generator: 400 kHz to 520 MHz

= =
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TF 2952 is a very comprehensive and versatile test set
combining in one case all of the measurement facilities
required for testing radiotelephone units in the v.h.f. and
u.h.f. bands. Its main application will be for testing mobile,
marine and airborne radiotelephone equipment in the
maintenance workshops of radiotelephone manufacturers,
public services, military and commercial users.

Seven separate instruments are included in the test set —
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Signal Generator, Frequency Counter, AF Generator,
AF Voltmeter, Distortion Factor Meter, Modulation Monitor
and RF Power Meter. The function selector switches
organise allthe necessary interconnections, eliminating the
need for the many external connections required when
separate instruments are used. The front panel is divided
into sections corresponding to the major facilities offered,
with a layout designed to permit simple and rapid
operation.




Signal Generator
The signal generator has continuous frequency coverage
from 400 kHz to 520 MHz, allowing measurements to be
made at receiver intermediate frequencies as well as at their
tuned input frequencies, and also permitting checks to be
made of receiver spurious responses.

A novel tuning system is used which combines all the
benefits of analogue tuning with the high stability offered

by the digital control of the built-in synchronizer. When "7 kHz. Using the frequency counter the variable frequency

the main coarse tuning control is touched the frequency
locking system is automatically disabled and the operator
has full analogue control over the oscillator. Releasing the
tuning control allows the digital frequency locking system
to regain control and stabilise the output frequency. The
final fine tuning is then carried out with a pair of concentric
controls until the desired frequency is indicated by the
digital display. The ability to be able to alter the output
frequency while the instrument is operating under locked
conditions is particularly useful when bandwidth measure-
ments are being made on a receiver.

RF output level is controlled by a directly calibrated
attenuator system, consisting of a coarse attenuator
switching in 20 dB steps and a continuously variable fine
attenuator providing interpolation between the steps. The
output is calibrated in pV/mV and dB relative to 1 pV and
the front panel switch provides a choice of e.m.f. or p.d.
calibrations — a particularly useful feature when working
with receivers produced by different manufacturers. Output
to the receiver under testis normally taken from the central
output socket but higher levels can be obtained using the
direct output socket immediately beneath the attenuator.
Both output sockets are protected against the accidental
application of r.f. power, the central socket by a high power
attenuator pad and the direct output socket by a fast acting
relay.

Comprehensive modulation facilities include amplitude,
frequency and phase modulation in ranges which are
optimized for narrow band radio applications. The modula-
tion source can be either the internal oscillator with arange
of fixed and variable frequencies between 250 Hz and 7
kHz or an external source enabling receivers using special
calling techniques (for example sequential tone coding) to
be tested.

An output socket is fitted to provide a power supply for
the range of oscillator probes available as optional
accessories to assist in tuning to receivers fitted with
squelch or battery economizer circuits.

Frequency Counter
A built-in frequency counter operates over the range 10 Hz
to 520 MHz with frequency indication by an eight-digit
l.e.d. display. When used in its internal mode the operation
of the counter is controlled by the main function switch
which automatically routes the correct signal to the counter
for measurement. When tuning the signal generator or
monitoring a transmitter output the counter is used to
measure radio frequencies but it also measures audio
frequencies from the a.f. generator or modulation monitor
sections. Sockets are also provided for measurement of the
frequency of external signals.

A rapid warm-up, oven-controlled crystal oscillator
provides the reference frequency for the counter and also

TF 29562

provides the comparison frequencies used in the phase-
lock circuits associated with the signal generator.

AF Generator

A low distortion audio frequency generator provides six
fixed frequencies between 300 Hz and 6 kHz as well as
two variable frequency ranges covering the band 250 Hz to

can be set to an accuracy of =1 Hz.

The generator output can be used to modulate the
signal generator output and is also available at a front panel
socket for testing transmitters. Output level of. the
generator is monitored by the internal voltmeter and is
continuously variable from less than T mV up to 3 volts in
six switched ranges.

AF Voltmeter
The a.f. voltmeter section can be used to measure the audio
signals developed by the receiver and also those derived
from the modulation monitor section, allowing transmitter
signal-to-noise ratio and modulation bandwidth measure-
ments to be made. Voltages from O to 30 volts can be
measured in eight switched bands over the frequency range
100 Hz to 20 kHz, and with a choice of four input
impedances.

A filter with a CCITT P53 telephone psophometric
weighting network is included for making the weighted
measurements required in testing modern radio receivers.

Distortion Factor Meter

The distortion factor meter operates at a frequency of
1000 Hz, with an automatic levelling system overcoming
the need for manual adjustment of level. Two distortion
ranges are provided, O to 10% for receiver and transmitter
modulation distortion measurements and 0 to 30% for
SINAD indications associated with receiver sensitivity
tests. Results of the distortion measurements are displayed
on a meter which also has markings for 12 dB and 20 dB
SINAD. For weighted distortion or SINAD measurements
the CCITT P53 weighting network can be switched into
circuit.

Modulation Monitor

Automatic levelling and frequency control are features of
the modulation monitor which provides accurate measure-
ment of amplitude, frequency and phase modulation over
the carrier frequency range of 25 to 500 MHz, covering all
radio telephone transmitter frequencies. Modulation is
indicated on a panel meter, and a demodulated output is
available at a front panel socket for external monitoring if
desired. This demodulated output is also connected to an
internal loudspeaker with volume control and on/off switch
for audible monitoring.

RF Power Meter

RF power can be measured over the carrier frequency range
of 25 to 520 MHz in two power ranges of O to 2 W, suitable
for hand-held portable equipment, and 0 to 256 W for
vehicle mounted transmitters and base station units.
Higher powers can be measured by the use of external high
power attenuators.
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SIGNAL GENERATOR

FREQUENCY
Range

Indication
Accuracy
Resolution

Stability

Synchronization

FM/PHASE
MODULATION

FM ranges

Phase modulation ranges
Accuracy

Modulation frequency
range

Modulation distortion

AMPLITUDE
MODULATION
AM range

Accuracy

Modulation frequency
range

Modulation distortion

OUTPUT
Indicated level

Calibration

Accuracy
(above 1 pV p.d.)

Impedance

Protection
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400 kHz to 520 MHz in nine switched
bands:
0-4 to
31 to

31 MHz 124 1o 180 MHz
45 MHz 176 to 260 MHz
45 to 65 MHz 260 to 360 MHz
62 to 90 MHz 360 to 520 MHz
88 to 130 MHz

8 digit frequency counter.
As for frequency counter.

Using 1 s gate time the resolution is

1 Hz up to 31 MHz and 10 Hz above.
Using 0-1 s gate time the resolution is
10 Hz up to 31 MHz and 100 Hz
above.

After 10 min operation at constant
ambient temperature with the
synchronizer switched on:
+5x%x10-7 per 30 min above 31 MHz.
+5%x10-% £500 Hz per 30 min
below 31MHz.

After 2 hours operation at constant
ambient temperature with the
synchronizer switched off:
+5x10-5 per 5 min above 31 MHz.
+5x10-5 £500 Hz per 5 min
below 31 MHz.

When the synchronizer is switched on,
touching the main tuning control
automatically inhibits the synchronizing
system allowing manual tuning. The
generator reverts to synchronized
operation when the control is
released.

!

0 to 6 kHz and 0 to 25 kHz peak
deviation.

0 to 2-5 radians and O to 10 radians.

+5% f.s.d. at 1 kHz modulation
frequency.

250 Hz to 7 kHz derived from internal
a.f. generator or from external source.

Less than 1% total harmonic distortion
at 1 kHz modulation frequency.

0 to 100% full scale.

+5% modulation depth at 1 kHz for
indications up to 80%. Usable at
reduced accuracy up to 90%.

250 Hz to 7 kHz derived from internal
a.f. generator or from external source.

At 1 kHz modulation frequency less
than 1% t.h.d. for a.m. up to 50%:; less
than 2% t.h.d. for a.m. up to 80%.

0-1 uV to 200 mV p.d. from direct
output socket. 001 uV to 20 mV p.d.
from normal connecting socket.

uV and mV e.m.f. or p.d., switch
selected.

+2-5 dB total level accuracy at
normal output socket.

50 Q.
VSWR at normal output socket is less
than 1-15:1.

Normal output socket is automatically
protected by the 25 W power
attenuator. The direct output socket is
protected by a relay which
automatically disconnects the
generator from the socket when an
overload is detected. The relay resets
after the overload is removed.

Leakage

|F Probe output

SPURIOUS SIGNALS
Harmonically related

signals
FM on CW
AM on CW

AM on FM

FM on AM

Sideband noise

Up to 520 MHz with a receiver
sensitivity set at 1 pV, a 25 mm
diameter 2 turn loop feeding the
receiver cannot detect a signal of this
level at a distance greater than 25 mm
from the generator. This permits
measurements to be made on
receivers with sensitivities down to
01 pV.

A 2-pin, non-reversible DIN 41529
connector fitted to the front panel
provides a d.c. output supply of
20-7 V for the optional IF Probes.

Not worse than 30 dB relative to the
carrier.

With telephone psophometric
weighting the equivalent deviation is
less than 20 Hz.

With telephone psophometric
weighting, less than 0-1% equivalent
modulation depth.

Less than 1% equivalent modulation
depth for a deviation of 25 kHz
at a modulation frequency of 1 kHz.

Less than 200 Hz equivalent
deviation for a modulation depth of
30% at a modulation frequency of
1 kHz.

Better than 120 dB/Hz at an offset of
20 kHz from the carrier.

FREQUENCY COUNTER

INPUT
Signal routeing
Sensitivity
Impedance
DISPLAY
FREQUENCY
Range
Resolution
Accuracy

FREQUENCY STANDARD
Type

Short term stability

Signals are automatically routed to the
frequency counter within the test set.
A switch allows the counter to be
used to measure low level signals
from external sources.

Using internal routeing the counter
will function correctly for input
powers to the central socket between
0-2 and 25 W. Using the 10 Hz to

50 MHz input the sensitivity can be
varied from 20 mV to 25 V with a
front panel control. Using the 15 to
520 MHz input the counter will give
correct readings for signal levels in the
range 20 mV to 2 V.

10 Hz to 520 MHz input:
approximately 100 kQ in parallel with
30 pF.

15 to 520 MHz input: 50 Q nominal.

Eight digit with memory using seven
segments LEDs of 10 mm height.
Frequency indication in kHz with
automatic positioning of the decimal
point.

10 Hz to 520 MHz.

Using the 1 s gate time a resolution of
1 Hz is obtained for the 10 Hz to

50 MHz input and 10 Hz for the 15 to
520 MHz input. Use of the 0-1 s gate

time provides resolutions of 10 Hz and
100 Hz respectively.

+1 count +stability of frequency
standard.

A fast warm-up 5 MHz crystal
oscillator contained in a proportionally
controlled oven.

+5in 10'%in a 1 s time interval.




Long term stability
Ageing rate

Temperature stability

Stability with supply
variations

Warm-up time

AF GENERATOR

FREQUENCY
Range

Accuracy

OUTPUT
Level

Monitor

Accuracy

Distortion
Impedance

‘ AF VOLTMETER

VOLTAGE
Range
|
Accuracy
+20 dB switch
‘ Filter
INPUT

Frequency range
Impedance

Maximum input levels

Selection

DISTORTION
Ranges

+5 in 108 over a period of 24 hours.

3in 10° per day after 30 days
continuous operation.

+1 in 107 over the temperature range
13 to 33°C.

+1 in 108 for a.c. supply variations of
+15% around 220 V.

Stabilizes to within 1 in 106 of the
final frequency in 5 min from switch
on, and to within 1 in 107 of the final
frequency after 10 min from switch
on.

250 Hz to 7 kHz with two variable
frequency ranges (0-25 to 1-4 kHz
and 1-4 to 7 kHz) and six fixed
frequencies (300, 400, 1000, 2700,
3000 and 6000 Hz).

+1 Hz using the frequency counter.
Fixed frequencies are set to an
accuracy of better than £1% during
manufacture.

0 to 3 V in six switched ranges with
full scale values of 10, 30, 100,

300 mV, 1 and 3 V. A variable control
allows precise output level settings to
be made.

Output level is automatically
monitored by the internal audio
voltmeter.

+3% of f.s.d. using the internal
voltmeter.

Less than 0-3%.
40 Q nominal.

0 to 30 V in eight switched ranges
with full scale indication of 10, 30,
100, 300 mV, 1, 3, 10 and 30 V. The
dB scale indicates from —60 to

+32 dBm in 600 Q.

+3% of f.s.d.

Increases voltmeter sensitivity by

20 dB and automatically disables the
signal generator modulation so that
the 20 dB signal to noise ratio of a
receiver may be checked.

A CCITT telephone noise weighting

filter may be switched into circuit to
make weighted noise measurements.

0-1 to 20 kHz.

4, 200, 600 Q and 100 kQ switch
selected.

4 Q impedance: 4V
200 Q impedance: 10V
Other impedances: 30 V.

The voltmeter may be used to monitor
signals present at the AF Voltmeter
input socket or from the modulation
monitor.

DISTORTION FACTOR METER

Two single ranges with 10% and 30%
full scale indications.

Accuracy
Frequency
SINAD

INPUT

Selection

Level

Filter

TF 29b2

£7% of f.s.d.
1000 Hz.

Marks are provided on the 30%
distortion scale showing 12 dB and
20 dB SINAD ratio values.

A switch allows the distortion factor
meter to monitor signals present at the
AF Voltmeter terminals or from the
modulation monitor.

Automatic level control obviates the
need for reference level adjustments
and operates over an input voltage
range of 0-6 to 2 V at the AF
Voltmeter input sockets and over the
same level range derived from the
output of the Modulation Monitor.

A CCITT telephone noise weighting
filter may be switched into circuit to
make weighted noise measurements.

MODULATION MONITOR

FM/PHASE
MODULATION
MEASUREMENT

FM ranges

Phase modulation ranges
Accuracy
Signal-to-noise ratio

AM MEASUREMENT
AM range
Accuracy

Frequency range
Signal-to-noise ratio

INPUT
Selection

Impedance

Frequency range

Sensitivity

Maximum input

0 to 5 kHz and O to 25 kHz peak
deviation.

0 to 2-5 radians and 0 to 10 radians.
+3% of f.s.d.

Measured using a CCITT telephone
noise weighting network relative to
3 kHz deviation:

Better than 50 dB for carrier
frequencies up to 190 MHz and
better than 45 dB for carrier
frequencies up to 500 MHz.
Measured in a flat bandwidth of
250 to 7000 Hz and relative to

3 kHz deviation the ratio is:

Better than 45 dB for carrier
frequencies up to 180 MHz and
better than 40 dB for carrier
frequencies up to 500 MHz.

0 to 100% full scale.

+5% modulation depth for indications
up to 80%. Usable at reduced

saccuracy up to 90%.

250 Hz to 7 kHz.

Measured in a flat bandwidth of 250
to 7000 Hz and relative to 50%
modulation depth the signal-to-noise
ratio is better than 40 dB.

Switch selection of either a direct
input socket or from a tapping on the
25 W load.

50 Q.

25 to 500 MHz in nine switched
ranges, with continuous frequency
coverage.

Using the central input socket the
modulation monitor will give a correct
indication for input power levels
between 0-1 and 25 W.

Using the direct input socket the
sensitivity is typically 10 mV for input
frequencies up to 180 MHz and

20 mV for frequencies between 400
and 500 MHz.

25 W using the central input socket.
1 V using the direct input socket.
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OUTPUT
LF  0to 2 V nominal from front panel
socket, adjustable by a front panel
control.

A built-in loudspeaker is provided for
monitoring purposes and is controlled
by a front panel on/off switch and
volume control.

Loudspeaker

RF POWER METER

POWER
Ranges Oto 2 W and O to 25 W (the scale
extends to 30 W).
Accuracy  +5% of range.
INPUT
Frequency range 25 to 520 MHz.
Impedance 50 Q.
VSWR less than 1:15:1.
Maximum input 25 W continuous rating.
GENERAL
SAFETY Complies with the requirements of

IEC 348.

POWER REQUIREMENTS
AC supply

DIMENSIONS AND
WEIGHT

220V and 110 V nominal; 45 to
60 Hz, 65 W.

Height  Width Depth Weight
315 mm 490 mm 280 mm 25 kg
12:4in  19-3in  11in 55 Ib

VERSIONS AND ACCESSORIES

" When ordering please quote eight-digit code numbers

Ordering numbers
Versions
52952-900P | AM/FM Radiotelephone Test Set
TF 2952.
Optional Accessories
54451-061Y | IF Probe, 470 kHz.
54451-071S | IF Probe, 10-7 MHz.
54451-121B | IF Probe, 455 kHz.

Made in West Germany

IF Probes

544 51 series

[0 Crystal-controlled oscillators simplify tuning to receivers
[0 Range covers commonly-used intermediate frequencies

£
o oo B\ N T\
St :"l‘“:*\ls \ - ‘ a—
neC OBE\ \_Q"\ \ .
& \e o N 5“‘5 1’1’0\
ﬁv%r«\. N B
SERVoem i
o J ([
‘/ /
i /“ - 7\*7 - - o

These three IF Probes consist of crystal-controlled
oscillators available at the most commonly used inter-
mediate frequencies and they are powered from a 207 V
supply outlet on the front panel of TF 2952 via a lead
attached to the probe.

The probes make it easy to tune to receivers fitted
with squelch or battery economizer circuits by turning on
the receiver when they are brought into close proximity
with the IF strip. A second use is for ensuring that the
generator is accurately tuned to the r.f. circuits in the
receiver. With the generator tuned to the nominal channel
frequency any difference between the receiver i.f. and the
probe frequency will produce a beat note in the receiver
output. The generator tuning can then be adjusted to give
zero beat.
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ORDERING NUMBER

NOMINAL FREQUENCY

FREQUENCY ACCURACY
(at 20°C and 22 V supply)

TEMPERATURE
COEFFICIENT OF
FREQUENCY (0 to 55°C)

OUTPUT

CONNECTOR

POWER REQUIREMENTS
DC supply

DIMENSIONS

54451— 54451— 54451—
121B 061Y 071S

455 kHz 470 kHz 107 MHz
+£1in104 *1in104 *2in10°®
Less than  Less than  Less than
+10 p.p.m. 10 p.p.m. 1 p.p.m.
per °C per °C per °C

Suitable for introducing a signal into
the receiver |F strip by proximity of
radiated r.f. field.

2-pin, non-reversible DIN 41529 to
fit power socket on TF 2952.

+19 Vto +24 V. 2 mA. Obtained
from socket on TF 2952 via cable
attached to probe.

Length Diameter Lead Length
45 mm 27 mm 1067 mm
175 in 1-06 in 42 in




OSCILLATORS

AF Signal Source

(20 Hz to 20 kHz) TF 2000
Two-Tone Signal Source :
(20 Hz to 20 kHz) TF 2005R
AF Oscillator

(3 Hz to 30 kHz) TF 2102M
Wide Range Oscillator

(10Hzto1 MHz) NE2103
Mains Power Unit -

(for use with TF 2103) TM 9808
Waveform Generator TF 2120

For further Oscillators see
the Microwave Products Section:

Gunn Diode Oscillator type 6061A
YIG-tuned Gunn Oscillator type 6100 series

48
49
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53
54
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TF 2000 AF Signal Source

0 20 Hz to 20 kHz

0 Extremely low distortion

[0 111 dB attenuator—0-1 dB steps
[0 Three output impedances:

This AF Signal Source comprises an AF Oscillator together
with a three-decade monitored attenuator, combined in a
single case to provide a convenient audio-frequengy.
source with very low distortjon. If required, the attenuator
section can be used alone for external signals.

12989/1

FREQUENCY RANGE

OUTPUT

Direct

Attenuator

Impedance

Level
Meter

Frequency response

DISTORTION

Unbalanced output

Balanced output

Hum

USE OF ATTENUATOR
FOR EXTERNAL

SIGNALS

48

Maximum input
Input voltmeter

20 Hz to 20 kHz, in six semi-decade
bands.

Accuracy: £1% +0-2 Hz, including
warm-up.

Into 600 Q: +15 dBm or 31-6 mW or
4-36 V.

Open circuit: At least 8:5 V.

Control: At least 40 dB by continuously
variable T-network.

Attenuator: 0 to 111 dB, in 01 dB
steps.

Residual Loss: 0-01 dB.

Accuracy of Attenuation: +1% of dB
setting +0-2 dB.

Unbalanced: 600 Q.

Balanced: 75 Q, 150 Q and 600 Q.
Centre-tap: Connected to front panel
terminal.

Internal load: Switched internal
termination effective for all impedance
settings.

Between —117 dBm and +15 dBm.
Voltage ranges: 1-5, 5, 15 and 25 V.
f.s.d

A.\L:cl'llacy.' +5% of f.s.d.
Level range: —6 dBm to +30 dBm.

The output is level within £0-2 dB
between 20 Hz and 20 kHz, at any
attenuator setting with the indication
of the meter held constant.

Less than 0-05% between 63 Hz and
6-3 kHz.

Less than 0-1% between 20 and 63 Hz
and between 6-3 and 20 kHz

(with matched load)

Less than 0:1% between 50 Hz and

20 kHz.

Less than 0-3% between 30 and 50 Hz.

Below —80 dB relative to the output
signal, or below —90 dBm, whichever
is the greater.

+30 dBm or 1 W or 25 Vinto 600 Q.
Voltage ranges: 1-5, 5, 15 and 25 V,
f.s.d.

Accuracy: £5% of f.s.d. between 20 Hz

and 550 kHz.
Level ranges: —6 dBm to +30 dBm.

Unbalanced output

Balanced output

Internal load
SAFETY
POWER
REQUIREMENTS

AC supply

External DC
DIMENSIONS
AND WEIGHT

VERSIONS AND ACCESSORIES

When ordering please quote eight

Frequency range: d.c. to 550 kHz.
Impedance: 600 Q.

Attenuation range: 0 to 111 dB in

0-1 dB steps.

Residual loss: 0-01 dB.

Attenuation accuracy: +1% of dB
setting £0-01 dB atd.c. £2% of dB
setting +0-2 dB between 20 Hz and
550 kHz.

Frequency response: The output is
level within +1 dB between 20 Hz and
550 kHz at any attenuator setting with
the indication of the meter held constant.

Frequency range: 20 Hz to 20 kHz.
Impedance: 75 Q, 150 Q and 600 Q.
Centre tap: Connected to front panel
terminal.

Attenuation range: 0 to 111 dB in
0-1 dB steps.

Residual loss: 0-2 dB.

Attenuation accuracy: £1% of dB
setting £0-2 dB.

Frequency response: The output is
level within £0-2 dB between 20 Hz
and 20 kHz at any attenuator setting
with the indication of the meter held
constant.

Switched internal termination,
effective for all impedance settings.

Designed to meet the requirements
of IEC 348.

190 to 260 V and 95 to 130 V,
45 to 500 Hz.

210 to 260 V and 105 t0o 130 V,
500 to 1000 Hz; 7 VA.

65 to 90 V, 60 mA.

Height  Width Depth Weight
200 mm 290 mm 270 mm 9 kg
7% in 11%in 10% in 20 1b

digit code numbers

Ordering numbers

52000-900R

Versions
AF Signal Source TF 2000.

Supplied Accessories
Shielded Adaptor TB 39868 (43168-008S).
Coaxial Free Plug, type BNC.

41635-041P

Optional Accessories
Rack Mounting Case TM 7010.




Two-Tone Signal Source TF 2005R

] Two identical oscillators covering 20 Hz to 20 kHz

] Less than 0'1% distortion

] For intermodulation measurements on high quality
a.f. equipment

In certain types of a.f. amplifying or transmission equip-
ment intermodulation distortion produced by non-linearity
is more important than the harmonic distortion. Standard
methods of measurement of intermodulation distortion
have, therefore, been recommended by S.M.P.T.E. and
C.C.I.LF. The TF 2005R Two-Tone Signal Source is an
assembly of modular units arranged to form a convenient
test set for measurements following these recommenda-
tions.

The instrument comprises two AF Oscillators and an AF
Monitored Attenuator mounted together in a standard
Marconi full-module case. The frequency of each oscillator
is indicated on its own calibrated dial. Output levels are set
up by temporarily isolating each oscillator in turn from the
monitor — by means of the front panel switch — while the
output level of the other is being checked. The overall
amplitude of the composite signal is adjusted by means of
the attenuator controls.

For general purpose applications either oscillator can be
used singly with the attenuator to form an AF Signal
Source, or the a.f. output can be drawn directly from
either oscillator separately.

AF Oscillator '
This is a general purpose low-distortion oscillator that is

intended for use as a controllable source of audio
frequency signals for measurements on high quality
amplifiers, etc.

Its modern electrical design, utilising solid-state active
elements throughout, is complemented by an advanced
mechanical layout, whereby the instrument can be opened
like a book to give free access to all components. No part
of the circuit is disconnected in this operation; and the unit
remains fully functional even in the open condition — an
important feature for ease of servicing.

AF Monitored Attenuator

The basis of this attenuator is the resistive pad in tee or
pi form. The system comprises three switches, each with
four symmetrical 600 Q T-pads which are switched in
series combinations to make one decade, and the three
decades in series cover 111 dB in O-1 dB increments,
nominally up to 1 MHz.

The attenuator is combined with a wide-range a.c. volt-
meter and a high quality a.f. transformer so that accurate
measurements can be made in the audio band. Without
the transformer in circuit the operating range extends up
to 550 kHz, and without the voltmeter to d.c.
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TF 2005R

AF Oscillator

FREQUENCY RANGE

OUTPUT

Impedance
Frequency response

Distortion

Hum

20 Hz to 20 kHz in six semi-decade
bands.

Accuracy: £1% =0-2 Hz, including
warm-up.

Into 600 Q: +15 dBm or 31:6 mW or
4-46 volts.

Open circuit: at least 8-5 volts.
Control: at least 40 dB by
continuously variable T-network.

600 Q unbalanced.

The output is level within +0-4 dB
between 20 Hz and 20 kHz.

Less than 0:05% between 63 Hz and
6-3 kHz.

Less than 0:1% between 20 and 63
Hz, and between 6-3 and 20 kHz.

Below —80 dB relative to the output
signal, or below -100 dBm,
whichever is the greater.

AF Monitored Attenuator

IMPEDANCE
Input

Output

FREQUENCY RANGE
Unbalanced output
Balanced output

ATTENUATION
Range
Maximum input
Minimum attenuation
Accuracy

INPUT VOLTMETER
Ranges

Meter

Accuracy

OUTPUT FREQUENCY
RESPONSE

50

600 Q unbalanced, when terminated
with 600 Q, 150 Q or 75 Q. Switched
terminating resistor is incorporated.

600 Q unbalanced, or 600 Q, 150 Q

or 76 Q balanced and centre-tapped
when 600 Q source is connected.

DC to 550 kHz.
20 Hz to 20 kHz.

0to111.dB in 0-1 dB steps, and .
+30 dBm or 1 W or 25 Vinto 600 Q.
Less than 0-01 dB.

Unbalanced output: +1% of dB
setting, +0-01 dB at d.c.

+2% of dB setting, +0-2 dB at

550 kHz.

Balanced output: +1% of dB setting,
+0-2 dB between 20 Hz and 20 kHz.

Four switch positions selecting 1-5,
5,16, 26 V f.s.d. or 0 dBm, +10 dBm,
+20 dBm and +24 dBm.

Three scales: 0to 1'5and Oto 5V,
and -6 to +6 dBm.

+5% of f.s.d. between 20 Hz and
550 kHz.

Within +0-2 dB between 20 Hz and
20 kHz; within =1 dB between 20 Hz
and 550 kHz; with constant input
voltmeter reading.

Two-Tone Signal Source TF 2005R

Frequency range

Amplitude

Harmonic distortion

Intermodulation

Hum
SAFETY
POWER
REQUIREMENTS
AC supply
DC supply

DIMENSIONS AND
WEIGHT

The complete equipment comprises
two AF Oscillators and one
AF Monitored Attenuator.

20 Hz to 20 kHz in six bands. (Each
Oscillator can be adjusted
independently).

Reference level: up to +10 dBm from
each Oscillator.

Attenuator range: 111 dB in 0-1 dB
steps.

Less than 0-05% between 63 Hz and
6 kHz when using unbalanced
output.

Generally less than 0-1% under
other conditions.

Below —80 dB with respect to the
wanted signal.

Below —80 dB with respect to the
wanted signal.

Designed to meet the requirements of
IEC 348.

95V to 130 Vor 190 V to 260 V,

45 Hz to 500 Hz; or 105 Vto 130 V
or 210 V to 260 V, 500 Hz to 1000 Hz.
14 VA.

65 V to 90 V: load 60 mA.

Height  Width Depth Weight
200 mm 475 mm 270 mm 16-5 kg
7% in 183in  10%in  36:31b

VERSIONS AND ACCESSORIES
When ordering please quote eight-digit code numbers.

Ordering Numbers

52005-301D

Versions
TF 2005R. The basic instrument in
rack mounting form.

Supplied Accessories

Signal Lead, TM 6958 (43125-028T)
for coupling the Oscillators to the
Attenuator. (Two supplied).

HT Lead. TM 7053 (43125-029P).




AF Oscillator

TF 2102M

1 3 Hz to 30 kHz
1 Complete freedom from amplitu‘de bounce
] 10V across 600

This all-solid-state oscillator,
purpose a.f. source, provides a moderately high outputy
level over a range of frequencies extending well below the
normal audio range. In addition to the usual applications
as an a.f. test oscillator, therefore, the TF 2102M s
suitable for use as a primary source in vibration equipment,
and even for tésts on servo systems.

An important feature of the instrument is its complete
freedom from “amplitude bounce” when rapid frequency
changes are made, or with frequency range switching. It
is also particularly free from potentiometer noise effects
as frequency is varied; and its low impedance circuitry
gives a generally low figure for hum and noise.

It comprises an oscillator driving an output amplifier of
the complementary symmetric class B type. This amplifier
operates at fixed gain, heavily stabilised by negative feed-
back, output level control being effected by means of a
potential divider. system between the oscillator and
amplifier. The total output level variation of O to 10 volts
across 600 Q is achieved by a switched COARSE control,
having ten 1 volt steps, and a continuously variable FINE
control covering 1 volt.

The output amplifier has a constant, very low, source
impedance, the instrument’'s 600 Q output resistance
being obtained by internal connection of a fixed series
resistor. The general performance and distortion are,
therefore, unaffected by the impedance of the external
load; and the instrument can be used as a current source,
operating directly into a short circuit if desired. By
operation of a panel switch, the output circuit can be

intended as a general |

A.F.OSCILLATOR
3Hz-30KHz =

Coarse

xi0e @xi00
xle #1000

)

MADE IN ENGLAND §1

connected to or isolated from chassis. 174942
FREQUENCY POWER
: ' Range 3 Hzto30kHzinfourdecade bands. REQUIREMENTS
" . o AC supply 105t0130Vor210to 260V,
Calibration accuracy  2%. 4510 500 Hz. 5 VA
Stability  Driftless than 0-05% (typically less
than 0-02%) per 15 minutes after DIMENSIONS Height Width Depth Weight
1 5 minutes warm-up (assuming 200mm 150mm 270 mm 3-8 kg
fairly constantambienttemperature). 73in 52in 10%in  811lb
a 4 2 2
OUTPUT
Impedance 600 Q £5%, floating or unbalanced.
Level 0Oto10Vacross600Q VERSIONS AND ACCESSORIES
(20V e.m.f.) in approximately i e i
1 3 sTisis, it fiees sormalgivig When ordering please quote eight-digit code numbers
continuous cover between steps .
with at least 5% overlap. Ordering numbers
Stability Level remains constant within Versions
+1 dB over the full frequency range. 52102-025T | AF Oscillator TF 2102M.
DISTORTION Optional Accessories
: & 43168-008S | Shielded Adaptor TB 39868. Pro-
Harmonic content  Less than 1%. vides BNC socket output
Hum and noise  Lessthan —80 dB relative to full 43125-069B | Coaxial Output Cable TM 4726/136.

output.

75 Q,BNC, 915 mm (36in).
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TF 2103 Wide Range Oscillator

[ 10 Hz to 1 MHz
1 Sinewave and squarewave
[J Mains or battery operation
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MARCONI INSTRUMENTS LTD

The output frequency of this sinewave/squarewave
portable oscillator is continuously variable from 10 Hz to
1 MHz.

A bank of five range-selecting push-buttons and a
clearly calibrated dial are used to set the output frequency;
the effective scale length for the band exceeds 3 ft.
Output signal amplitude is continuously variable (in four
switched ranges) from O to 2-5 volts.

The instrument is powered by two internal 9 volt
batteries (not supplied with the instrument). If mains
operation is preferred, the batteries may be replaced by a

FREQUENCY

10 Hz to 1 MHz. Continuously variable
in 5 ranges: 10 Hz to 100 Hz; 100 Hz
to 1 kHz; 1 kHz to 10 kHz; 10 kHz to
100 kHz; 100 kHz to 1 MHz.
Calibration accuracy: +3% of range
full scale.

Range

QUTPUT

Sinewave or squarewave.
Squarewave rise-time: Less than

100 ns (typically 50 ns) between
10% and 90% amplitude points.

Less than 2% for frequencies to 100
kHz.

Typically 0-5% for frequencies 50 Hz
to 10 kHz.

0to 2:5 Vrm.s. £10% of full scale of
each range. Continuously variable

in 4 ranges: 0 to 2:5 mV; 0 to 25 mV;
0to0:25V;0to 2:5V.

600 Q on 2:56 mV, 256 mV and 0-25 V
ranges.

Not greater than 600 Q on 2:5 V
range: typically 100 Q at maximum
output.

Note: The attenuator is frequency
compensated to feed a high impedance

Waveform

Sinewave distortion

Output amplitude

Output impedance
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Mains Power Unit TM 9808 which is available as an
optional extra.

The TF 2103 employs a transistor Wien-bridge variable
frequency oscillator as signal source; this is followed by an
inverter/amplifier when sinewave output is selected, but
by a Schmitt trigger circuit when squarewave output is
selected. The signals of selected waveform and frequency
are applied to a complementary emitter follower output
stage and thence pass via an attenuator to the output
terminals. Amplitude stabilisation is provided by thermis-
tor-controlled negative feedback.

load. If excessive capacitance is
connected across the output a fall off
in high frequency response will
result.

Designed to meet the requirements
of IEC 348.

SAFETY

Two series-connected 9 V batteries
(not supplied with instrument):
Vidor type VTS or Ever Ready type
PP9 or equivalent (Mains Power
Unit TM 9808 optional extra).
Minimum supply voltage: 12 V d.c.
Consumption: 0-4 W (25 mA: 16V).

0° to +45° C.

POWER REQUIREMENTS

Temperature range

DIMENSIONS AND

WEIGHT Height ~ Width Depth Weight

120mm 210 mm 127 mm 19 kg
43 in 8%in 5in 46 b
Weight without batteries 1-1 kg

(2:7 1b).

ORDERING NUMBER

52103-900V  Wide Range Oscillator TF 2103.




Mains Power Unit

TM 9808

QUTER
socker (™)

MAINS LINK
POSITION ‘@
v

FUSE
FSI

(TOP PLATE REMOVED)

FIG.2

This compact mains operated power unit is specially
designed for use within Wide .Range Oscillator type
TF 2103. The need for two series-connected 9 volt
batteries (type VT9 or equivalent) is eliminated when the
TM 9808 is incorporated.

The circuit employs semi-conductor devices in a
stabilizing configuration for which the reverse-breakdown
voltages of two Zener diodes combine to serve as
reference potential.

Voltage Setting Instructions

Unit type TM 9808 is normally supplied set for 200/250
volts mains operation. To change voltage setting for
100/125 volts operation proceed as below.

(i) Before connecting supply, remove the four screws
referenced ‘A’ in Fig. 1 and raise top plate which is
joined by two wires to the internal circuit.

(i) The ‘mains link’ (Refer. Fig. 2) should be soldered in
position ‘b’ for 100/125 volts operation (position
‘a’ for 200/250 volts operation).

SPECIFICATION
Input - 100/125 V or 200/250 V at 40/60 Hz.

Consumption  Approx. 5 W.
Qutput  15-17 V d.c. Max. current 50 mA.
Output impedance  Typically 10 Q.
DIMENSIONS AND
WEIGHT Height ~ Width Depth Weight
76 mm 50mm 128 mm 0-68 kg
3in 2in 545 in 13 b

CONNECTORS

TM 9808 CIRCUIT DIAGRAM

FIG.3

(iii)  When ‘mains link" is appropriately positioned re-
place and secure top plate.

To install, fit the TM 9808 into the battery compartment
of the oscillator and clip the battery connectors to the
appropriate mating plugs and sockets on the top plate of
the mains unit. Providing both battery connectors are
clipped to the mains unit their positions are inter-
changeable; i.e. it makes no difference which battery
connector mates with either plug-and-socket pair.

Maintenance

Note: Disconnect mains supply before removing top
plate or wrap.

Fuse: A 250 mA fuse (FS1 in Fig. 3) is provided below
the top plate (Refer. Fig. 2).

Removal of Wrap: Should it be necessary to gain access
to the interior of the unit, withdraw the six screws
referenced A and B in Fig. 1, raise and tilt top plate and lift
off wrap via top of unit.

Do not remove screws from the base.

CONNECTIONS (i)  Input (mains cable):
Brown core: mains live
Blue core: mains neutral
Green and Yellow
core: earth
(ii) Output:
Inner plug: Positive
Outer socket: Negative
Outer plug: Connected
Inner socket: together

Refer to Fig. 2.

The TM 9808 is designed to unite
with two connector strips as used for
Vidor batteries type VT9 (or
equivalent).

ORDERING NUMBER

44990-118X Mains Power Unit TM 9808
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VWaveform Generator

| Sine, square, triangular, and ramp output waveforms
] Frequency range: 0°0008 Hz to 100 kHz
] Variable phase and quadrature subsidiary outputs

s

WAVEFORM TF2120

1

Waveform Generator TF 2120 delivers at its main output
terminal any one of five voltage waveforms — sine, square,
triangular, positive-going ramp, or negative-going ramp —
selection being made by simply depressing the appro-
priate graphically-labelled push button. Frequency is
continuously variable from less than 1 mHz to 100 kHz,

and the main output amplitude can be set to any peak-to-

peak voltage between 4 mV and 20 volts.

Two subsidiary outputs are also available in the form
of phase shifted facsimiles of the main output waveform.
One of these is fixed in leading quadrature with the main
output, and the other is continuously variable in phase
from —100° to +100° with respect to the main output
waveform. By operation of a toggle switch the phase of
this variable-phase output can be shifted by 180°, giving
complete cover over the full 360°. The amplitude of each
of these subsidiary outputs is normally preset to 6 volts
p-p. the associated control being accessible through the
front panel. .

A further nine sockets at the rear of the instrument
provide continuous output of the sine, square and
triangular waveforms in all three phase conditions,
irrespective of the waveform selected by the push-button
switch. The amplitude of the outputs from these sockets
is fixed at 6 volts p-p.

Generating System

The sine, square and ramp waveforms are synthesized

54
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from a basic triangular waveform drawn from an
integrating-type master generator. This generator also
feeds two slave generators, one producing an identical
triangular waveform but with exactly 90° phase lead, and
the other also delivering an identical waveform but with
variable phase.

The output from each of the three generators is passed
through a set of shaping circuits to produce the sine,
square and ramp waveforms.

Frequency Control

The instrument is continuously tunable over its range in 8
switch-selected tuning bands, the action of the band
change switch being that of connecting the appropriate
value integrating capacitor. Tuning within the band is
effected by variation of the d.c. voltage applied to the
integrating circuit; and, for normal manual tuning, this
voltage is derived from a precision potentiometer driven
via a reduction gear from the main FREQUENCY control.
The tuning frequency is indicated on a directly calibrated
drum-type dial. _

Provision is also made for injection of a d.c. frequency-
control voltage derived from an external source. This
feature is useful where remote analogue programming is
required, but its more important application is that of
frequency sweep.

Manual tuning remains operative when an external
frequency-control voltage is used, the dial indication




corresponding to the frequency for zero input voltage.
Either of two linear voltage-tuning laws can be selected
by operation of a toggle switch. With the switch set to
LAW A the frequency varies by a fixed increment for
every volt applied, with a nominal sensitivity of 1
Hz/volt xthe range multiplier indicated, regardless of the
setting of the manual control. With the switch set to
LAW B the frequency varies by 10% of the tuning dial
reading for every volt applied. For either law the frequency/
input-voltage slope is positive; i.e., the frequency increases
for a positive-going change in voltage and decreases for
a negative-going change.

The instrument also delivers from a separate socket a =
d.c. output voltage which is proportional to frequency at

0-2 volts/Hz=the range multiplier. This proportion remains
valid for manual or remote tuning. so that the voltage can
be utilised in X-Y displays where the X axis represents
frequency in absolute terms.

Gated Operation

The TF 2120 can be switched to deliver single cycles of
any selected waveform, each cycle being initiated either
by operation of a spring biased START switch or by
feeding an external trigger pulse to a rear panel socket.

TF 2120

Variable Phase Control

Phase control of the variable phase output is effected
manually by means of a directly calibrated control, giving
continuous adjustment from 100° lag to 100° lead with
respect to the main output. A toggle switch, which inverts
the driving triangular wave, gives a further 180° phase
shift.

Continuously variable phase shift can also be effected
by injection of an analogue programming voltage to a
socket at the rear of the instrument. This external facility
covers the same range as the internal manual control,
the law being linear at 30 per volt. The instrument also

delivers a d.c. voltage output which is linearly proportional
to phase shift at 1 volt per 30° in both the manual and the

external control mode.

Main Output Voltage Control

The main output waveform is fed to the panel outlets via a
switched attenuator covering 60 dB in 10 dB steps. Two
outlets are provided, giving respectively source impe-
dances of 50 Q (via a BNC socket) and 600 Q (via a pair
of terminals). The input voltage to the attenuator is
variable and monitored by a meter calibrated in peak
voltage.

O WAVEFORM GENERATOR TF2120 l LawA HZ/V
%FIV

WF—F#ky

(BIF=F{1+k\)

MARCON! INSTRUMENTS LTD
MADE IN ENGLAND

o s+l

Var Phase input
10Vmax z—5om fIOOmax Z=10kﬂ,

Auxiliary Outputs *3V Peak 1k{) Max Load ~|

-1v/30°

Rear view of TF 2120 showing auxiliary output sockets, etc.

Alternatively, with the instrument switched to its single
cycle mode, the waveform can also be gated “on” for
any given duration — ranging from a fraction of a cycle
to a period of continuous running — by application of a
rectangular gating pulse to the appropriate socket on the
rear panel. The output waveform Is started by the
positive-going edge of the pulse and stopped by the
negative-going edge.

With both of these gating methods the waveform can
be started either at its positive peak or at the zero crossing
of the cycle, selection being made by operation of the
START PEAK/START ZERO toggle switch.

The instrument also provides a manually operated
facility for stopping the waveform at any point on the
cycle. This is effected by means of the RUN/HOLD
switch. When the switch 1s set to HOLD the output
voltage 1s 1mmediately arrested and the instrument
delivers a d.c. output at. the voltage reached. When the
switch 1s reset to RUN the waveform continues from the
point at which it was stopped. This facility can be used
in the single-cycle mode and in the normal continuous-
waveform mode.

12330/2

The output waveforms are normally symmetrical about
zero voltage. Provision is made, however, for super-
imposing on the main output waveform a positive or
negative d.c. offset, which is accurately adjustable from
0 to 10 volts by means of a directly calibrated 10-turn
control. An associated on/off switch permits introduction
or removal of the offset without disturbing the setting of
the variable control.

Provision is also made for limiting (clipping) the
positive and negative excursions of waveform at any
voltage from O to 10 volts relative to zero.

Both the offset and the limiting are applied prior to the
final attenuator, so that their voltages are reduced
proportionately when attenuation is introduced.

Power Supply

The Waveform Generator is suitable for operation from
standard mains supplies in the 115 volt range and the 230
volt range. In addition to providing the operating power
for the internal circuits, the instrument's power unit
delivers stabilised d.c. outputs at £18 volts and £12 volts
at an auxiliary power output socket at the rear of the
instrument.
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TF 2120

FREQUENCY
Range

Accuracy

Stability

Remote frequency sweep

DC output and frequency

Sweep range

MAIN OUTPUT
Function

Amplitude

Impedance
Protection
Stability

Distortion and linearity

DC output

56 ‘

0-0008 Hz to 100 kHz in 8 switched
decade ranges.

+1 division on 254 mm (10 in)
scale length between 0-0008 Hz and
10kHz

+2 divisions from 10 kHz to

100 kHz.

+0:01% per degree Centigrade.
+0:1% in eight hours.

Two linear laws are available for
remote control or frequency sweep.
Law A: f=f, +k, Vp.

Law B: f=f, +k, Vp. )
Where f, is the frequency with no
programming input. Vp is the
programming voltage in volts.

k, =1 Hz/volt.

k, =01 fo/volt.

Maximum sweep rate 100 mV/us.

0-2 volt/Hz xrange multiplier. (Full
scale on frequency dial corresponds
to 2 V output).

More than 2 decades (100 to 1).
Maximum frequency 100 kHz
(10 kHz on VARIABLE PHASE
OUTPUT).

Sine wave, square wave, triangle
wave, positive ramp or negative ramp
selected by push-button.

Maximum output 20 V p-p (£10 V).
Fixed attenuation of O to 60 dB in

10 dB steps with 2% accuracy.
Continuous fine control calibrated

20 to 100% +5% f.s.d.

Open circuit peak voltage is indicated
on the front panel meter.

Total output range more than 70 dB
(4 mV p-p to 20 V p-p).

50 Q or 600 Q.
Short circuit proof.

+0:025% per °C. £0-10% per kHz
(triangle only).

Sine wave: Departure from true
waveform less than 1% at any point.
Less than 2% harmonic distortion
(typically 0-560%, 0-001 Hz to 1 kHz).
Square wave: Symmetry £1%.
Overshoot 5% of p-p amplitude.

Rise time typically 150 ns, maximum
250 ns.

Fall time typically 150 ns, maximum
250 ns.

Triangle: Linearity £0-5%.
Perturbations not greater than 5% of
peak amplitude within 200 ns of
crests.

Ramps: Linearity and perturbations
as for triangle. Fly back time typically
150 ns, maximum 250 ns.

Positive or negative 10 V maximum.
Offset may be switched in and set
by a 10 turn potentiometer.
Maximum excursion of output
(signal +offset) 10 V.

Accuracy of setting 1% of setting
+30 mV.

Limiting

VARIABLE PHASE
OUTPUT (10kHz max)

Function

Dial accuracy

Amplitude

Impedance
Protection

Stability

Remote phase sweep

DC output phase

Distortion

+90° PHASE OUTPUT

Function

Amplitude

Impedance
Protection

Stability

Distortion

AUXILIARY OUTPUT
(Rear panel)

Function

Amplitude

Impedance
Maximum load

All functions may be clipped at any
positive and negative voltage from
0 to 10V, by adjustment of
independent calibrated controls.
The main attenuator follows the
limiting and offset circuits, so that
their voltages are attenuated in the
same ratio as the signal.

Continuously adjustable from —100°
to +100° with linear scale. Switched
180° gives 380° total control.

Sine wave, square wave, triangle
wave, positive ramp or negative ramp
as selected by push-button.

N

Maximum output 6 V p-p (£3 V).
Preset amplitude adjustment on front
panel.

50 Q.
Short circuit proof.

+0:1% per °C. £0-1% per kHz
(triangle only).

Linear law 30° phase shift per volt.
(positive or negative).

Maximum total phase shift £100°.
Additional 180° inversion also
available.

Maximum sweep rate 100 mV/us
(3°/ps).

1V/30°.
Total phase shift £100°.

As Main Output, but step deviation
less than 1% of p-p-amplitude and
perturbation less than 5% of p-p
amplitude when measured at £45
degrees.

Sine wave, square wave, triangle
wave, positive ramp or negative ramp
as selected by push-button.

Maximum output 6 V p-p (=3 V).
Preset amplitude adjustment on front
panel.

50 Q.
Short circuit proof.

+0:1% per °C. +0-1% per kHz
(triangle only).

As main output but step deviations
less than 1%.

Sine wave, square wave and triangle
wave in phase with main output,

at +90° phase and variable phase.
(Nine simultaneous outputs.)

Fixed 6 V p-p (about main zero)

to within +1%.

330 Q, short circuit protected.
1 kQ.
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OTHER FACILITIES
Single cycle

Hold

Synchronous gate

Earth isolation

Auxiliary power output

Manually by biased switch or
electrically by +12 V pulse applied
to external trigger input at rear.
(Width 10 ps minimum, rise time

1 gs maximum).

Start point at zero or positive peak
selected by a switch.

All waveforms can be stopped at any
point on a cycle.

On releasing HOLD switch the

cycle is resumed.

Drift rate better than 10 mV/s xrange
setting.

Start (at zero or peak) +12 V.
Stop (at zero or peak) O V.
Waveform stops at the end of the
cycle (zero or peak as set) after the
+12 V gate signal is removed.

The signal low terminal can float
with respect to the case (mains
earth) up to +350 V.

5 pin socket giving stabilised
supplies of +18 V.and 12 V.
Maximum current 250 mA on each
line.

OPERATING
TEMPERATURE RANGE

SAFETY

POWER REQUIREMENTS

DIMENSIONS AND
WEIGHT

TF 2120

0 to 40°C.

Designed to meet the requirements
of IEC 348.

115 V or 200 to 240 V £10%
50 to 60 Hz, 40 VA.

Height Width  Depth Weight
130 mm 440 mm 445 mm 10 kg
5in 17%in 17%in 221b

VERSIONS AND ACCESSORIES

When ordering please quote eight digit code numbers

Ordering numbers

52120-900N

Versions
Waveform Generator TF 2120.

Supplied Accessories
Earthing Link 34461-503Y.

54127-081F

Optional Accessories
Rack Mounting Kit.
Extension Board, 11 way.
Extension Board, 25 way.
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‘The White Noise Book’

Multichannel communication systems
and white noise testing
By M. J. Tant

An aid to the understanding of the technologies associated with
multichannel f.d.m. systems, with particular reference to the
practice of white noise testing.

The somewhat bewildering quantity of different measuring units
encountered in today’s telephone industry are defined and the
currently published noise objectives for multichannel systems are
summarized, together with past and present recommendations
for white noise testing.

Charts and tables are also included to enable the engineer
involved in white noise loading to apply measurement
corrections for maximum accuracy.

As a member of Marconi Instruments Ltd, M. J. Tant is
responsible for the worldwide marketing <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>