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W Wide frequency coverage: 10 kHz to 1 GHz
M +13 dBm oulput

W Small, light and rugged for portability

M Non-volatile memory with 100 settings

M Powerful second functions for rapid fault
finding and calibration

20220 Signal Generator is a compact
Jightweight unit offering frequencyl, phase
and amphtude maodulation  over the
frequency range 10 kHz to 1 GHz. Output
levels from —127 dBm up to 13 dBm are
provided and the unit is designed for a
wide range of applications in research
development, production and maintanance.
Microprocessor control provides simple and
rapid aperation via direct keyboard entry of
settings. The non-volalile memory., whith
can store Up to one hundred settings, further
reduces measurement time. Full GPIB
programimability adds greater flexitility and
faster throughput in systems applications.

SIMPLE OPERATION

A simple keyboard layout ensures easy
operation. All paramelers are set using the
numetic keys, while up and down keys allow
the values to be variedin steps of any size, A
TOTAL SHIFT key displays the deviation
from the original setting and a RETURN key
returne the selected parameter o the
original value, All front-panel functions are
available fram GPIB when the oplional GRIB
interface board is fitted. Frequency, phase
and amplitude modulation are selected by
operatian of the appropriate key, and for

M Com prehensive amplitude, fequency and
phase modulation

M Simple operation
W Reverse power protection up to 50 W
W Choice of output calibration units

W Optional GPIB programmability

on and off using the MOD ON-OFF key.
Provision is made for operation with an
external reference frequency of 1 MHz,
5 MHz or 10 MHz as reguirad.

DISPLAY

Measurement seltings are indicaled on a
large liquid crystal display, oftering clarity
and low power consumption. The display
features  7-digit resolution for  carrier
frequency, 3 digits Tor madulation and 4
for BF lavel, with units annunciators for
unambiguous reading. Status and diag-
nostic information are also shown. Carrer
lrequency, modulation and BF lewel are all
shown together

OuUTPUT

RF output levels up to + 13 dBm can be el
on the 20220 in all modulation modes by
direct keyboard entry or via the GPIB with a
resolution of at least 0.1 dB over the entire
range. Total level accuracy is +1 dB for
output levels above =10 dBm and +2 dB
below - 10 dBm. Levels are indicated on &
four-digit liquid crystal display with units
annunciators and levels can be incre-
mented in steps of any size.

Calibration data held

in memory

mmbeetiae anibe o
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made for the simpla conversion of units (eg
dBm to pV). Calibration data for the output
lavel is held in the memory and may be
altered from the front panel or aver the
interface bus.

Offset facility

The cutputlevel canbe offset by upto +&dB
fram the calibrated value 1o compensate for
cable or switching losses external 1o the
generator. The operator may also use this
facility as a means of deliberalely offsetting
the output level to ensure that all generalors
in an area give identical measurements.
While using the offsetting facility the main
calibration of the generator is not lost and
may be ralurned to atany time.

REVERSE POWER PROTECTION

An electronic trip protecis the gensrator
sutput against reverse powet of up to 50 W,
praventing damage to outpul circuits whean
RF or DG poweris accidentally ap plied. This
feature contributes to long unit life and low
cost-of-ownership.

MODULATION

Comprehansive AM, FM and @M facilities
are provided for testing all types of
raceivers, Three rmodulation frequencies
are provided as standard and a MOD OM-
OFF key is fitted to allow signal-to-noise
ralio checks lo be made.

FM, AM and phase modulation

The wider range frequency modulation
facility provides FM dewvialion up 10 a
maximum of 999 kHz depending on
modulation and carrier frequency, and
excellent FM accuragy is assured by the
storage of calibration values in the memory.
Phase modulation is available with 2
deviation range of up to 9.99 radians anc
arnplitude modulationis provided with steps
of 0.5% up to 99.5% depth.

External modulation

Exlernal modulation is possible with a wide
band input of 50 Hz to 50 kHz for FM, 50 H:
to 10 kHz for @M and 20 Hz to 15 kHz {DC
coupled) tor AM. The characteristics of th
FM input allow the digital signals com el
used in mobile radio to be handled. /
madulation leveling function is include
which can be disabled when not required. F
and LO indications show when the. inpu
level is outside the range of the ALC systerm

Auxiliary modulation input

90220 i fitted with a rear panel auxiliar
modulation input socket which allows a
axternal modulation signal {eg a sut
andibbe sianaling tonel 1o be mixed with th



Modulation oscillator

20220 offers a choice ol three internal
miodulation frequencies, 400 Hz, 1 kHz and
3 kHz, s=aving the need for external
medulation  signals  in many  roukine
applications.

INCREMENTING

Al parameters can be incremented or
decremented in steps of any size, which
may be simply entered via the keyboard or
GPIB. If no step size is entered for a
paramester the steps are pra-set to 1 kHz for
carrier frequency, 1 kHz for FM deviation, |
radian lor @M deviation, 1% for AM depth
and 1 dB for output lavel,

Single key operation

A single tap on either the UP or DOWM key
moves the parameter by one step. If the key
is held down the parameter steps once,
waits one second and then moves at three
steps persecond. For search purposes itis
possible to reverse this stepping direction
without the one second delay.

NON-VOLATILE MEMORY

The inclusion of a Wue non-volatile
sericonductor mamary for storage of up to
twenty complete generalor settings and a
further eighty carrigr frequencies enslres
that setlings are refained aven when the
generator is switched off, without relying on
a battery. Any of the sets of dala can be
matantly recalled when required for later use
and the UP/DOWMN keys may be used to
step through a sequence of lests. A further
feature enables a single group of preset
measurament valugs fo bhe recalled
automatically at switch-on,

Stored calibration data

In  addition to storage and recall of
measurement settings, fien-volatile
memory  confains  other wselul  data,
Calibration data — on AF level, FM accuracy
and AF calibration unils — are retained in
these stores and may be altered using
protecled Second Functions, Quiput level
offset values are also retained in the
instrument's memaries and may be
selected or deselected by Second Function
oparation.

Stored status information
Statusinformation stared includes: internal/
extarnal standard; GPIE address; tvpe and
serial number. Elapsed time indicators are
also gecessed via the internai mamories.
One stores the number of operational hours
sinee the instrument was manulaciured and
cannot be altered, The olher records the
number of elapsed hours sines the clock
was  last  resel;  re-satlings being
accomplished using & secure Second
Function.

may be used to store a user-defined string.
Upto 32 ASCllcharacters may be wrillen to,
ar read from the unit, for example o record
the instrument's inventory information, date
af  last calibration, normal  instrument
location ete.

PROGRAMMING

20220 can be simply fitted at any time with
the optional GFIE interface so that all
tunctions can be controlled over the bus.
Theainstruments function as lalker as well as
listener. I the lislen mode the generatars
functions are set by simple instructions, and
in the talk mode strings of information
containing details of the instrument's
settings can be sent back over lthe bus,
allowing the controller tolearn setlings for
later use. i

Ease of programming

Ease of programming is ensured by careful
selection of mnemonics, For example 1o
send a carrier frequency of 123,456 MHz, an
Fh deviation of 3.5 kHz and an oulput level
of 174 pV, and 10 place these settlings in
store 10 of the memoaory, it is only necessary
lo send over lhe bus the instruction:
CR123.456MZ. FM3.5KE, V174U, STI0.
The use of commas as delimiters in the
instruction string is not essential but oflén
aids interpretation of pragram lines.

Controlled service requests

Service requests (SROs) are sent for a
variely of reasons including reverse power
protection tripped and ikegal characters
received, SSRGS may be inhibited il desired
by setting flags in the generator using a
Second Function.

SECOND FUNCTIONS

The frent panel Second Function key gives
access to a number of different features
available with 20220, Some of thesa are
related to maintenance, calibration and
programmabla operation via GFIB, To
prevent accidental interference with  the
contents  of internal memories,  those
Second Funclions that enable the internal
dala o be altered are protected by a secure
key sequence,

Protected calibration data

Two  levels of protection are offered,
appropriate o the Second Function being
accessed, The most secure is reserved for
Second Functions that alter theinstrument's
calibration data, change its identity string,
prolect its store settings or blank the
displays when memories are recalled, less
severs is the first level of protection, which
anables the user to access thosse Second
Functions that do not affect the lundamental
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level offsets, external standard frequency
and switch-on status,

Additional operating features

In addition, unprotected Second Functions
provide & range of additional operating
fealures, such as the ability to display status
information, elapsed time and the type and
serial number.

MAINTENAMCE ANMD CALIBRATION

The Second Funclion mode provides
powearful fault diagnostic facililies from the
front panel or via the GPIE by allowing the
cperator 10 send data directly to individual
lalches in the instrument. The resulting
changes in output conditions can be
monitored and the area inwhich the fault lies
can be localized quickly.

Automatic calibration

BF level FM accuracy and freguency
accuracy can be adjusted without removing
the instrument's covers. Lewel and FM
accuracy can be adjusted over the GFRIE,
lzading to fully  autcmated calibration
routings,

Rapid repair

Careful mechanical design of the instrument
ensures rapid access to all circuits for
PCE or component replacement. Tha main
AF assemblies are easily removed for
inspection and repair. Printed boards inter-
connect by means of plugs and sockats, sa
simplifying first-line maimenance.

SPECIFICATION

GENERAL DESCRIPTICN
20220 45 a syninesized signal generatar covering e
Iraquenay renge 10 kHz 1o 7 SH2 Toe aulpul may ba
amplitude, phase ar requency madulated wusing cithor
he, buill-in AF souce or an gaderoal sigral, Al gaensrol
setlings are oniored rom a oot penel kevboard,
Aogingle liguid crystal display gives simullaneaus
raadout of fragquancy madufation and autpul eyl
Bemaoie control Wie the Genaral Purpose e
Bus = avalable as an accessong.

CARRIER FREQUEMCY

Rangs
10k 1o 1 GHz,

Selection
By leyboard enlry.

Indication
Fdigil LED with unlts BRnnuncialons.

Displayed Resoluticn
10 Hz up e 100 MHz 100 Hr dboen 100 M

Aocuracy
Erpial la (ke Faguoncy standand soouracy. Sea
FREQLIEMCY STAMOARD.

RF QUTPUT

Lewal
=127 0+ 13 dBm (0.2 p e 2 EMP), Whan AM s
selected thi maxirnum aulpul powar reduces ingarty
veith AM dapth g + 7 dBm sl mazimem Ak dapth

Saladtiar
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Indication
4 digit LS with il annunciadons,

Displayed resolution
0.1 B or betlar over the entirg voltage range,

Quiput level accuracy
11 4B for outpul levels above - 10 dBm. &2 dB lor
autpul levels Delow = 1008,

Cutput lewel falness
Ratter tran +0,5 OB frarm 10 kHz 10 1 GHE o auiput
Wwviin anove - 7 diEm

Quiput impedance
G0 fype M female sockel Lo MIL 3900230, VEWR Iz
hater than 151 for oulgat levels below - 7 ¢Bn,

Reverse: power protection
AR electronic g protects the geneialor ouboul BRminst
reswerda power of up lo 50 W from a G0 2 s0urce or up
o 25 W with & source VEWR up e 51 for eguancias
freserr 0 fo 1 Gz, Thes trip may be raset froan the rant
panel or via the GRIB. For saloty ha probaction is also
pravidad when the instrument is switched off

SPURIDUS SIGNALS

Harmonically related signals
For cutput levals up i+ 7 aBm
Bober than - 35 dBc for carrier fregquenciss up o
2.5 MiHz; typically betler ihan - 30§
Betler Ihan - 25 dBg lor carrer fraguansies above
&2 6 Mz typizally batker than - 35 dBc.

Sub-harmonics (at output levels betow 0 dBm)
Hane for carigr irequanciss up 10 S00 MH2, batler than
- 20 dB for carvies lequencias above 500 MHz

Hori-harmonically related signals
For g sevels vp io + 7 dBm and at olfsets rom ihe
carrior ol 3 kHz or greater:
For earind feguercias above 62,5 Mz, battar than
= Y0 B
For carmiar requencies bekes 62 .5 #Hz bellar than
=55 dBe in the band up1a 150 Mz, and betierihan
=40 dBe n the band above 150 MHz,

Riesidual FM (with FM OFF)
Less inan 7 Hz RS deviation in a 300 Hz ke 3 kHz
bandwidih from 250 to 489 Wi and improving by
approximalely 6 dB par octive with reducing carricr
fraciancy dawn 1o B2.5 MHz. Batler than 3.5 HZ AMS
bilow B2.5 MHz,

AF leakage
Lass than ©.5 @y PD gengrated inoa 50 0 hoad by a
fwourn, Z5mem loop, 2amem ar moce Irom the cisa ol
tha genasadong wilh tha oulsal el el i lees than
- 10 GBm and lhe outpul terminatesd ina 500 sealed
lord.

FREQUENCY MOGLLATION

Range 1
The masimum deviation avadabk vanes wilh carmer
Irenquency rangs as shown in the tabbs biloe:

Freguency Range Meimum Deviation

00 KMEz10 | GHz B5E KHz
20 10 500 MHZ G500 kHz
125 10 260 M-z R0 KMz
F25 0 125 MHz 125 kHz
Aelow 62.5 MHz 100 kHz

Displayed raaolution
10 My lar deviations up 1o 999 kHz, 100 Bz lor
daviations from 10 kHz 1o 89,9 kHz and 1 kHz tor
davigions from 100 kHz 10 988 kHz,

Selection
Ay fronl panel keyboard. intermal 400 Hz, 1 kHz ar
A kHz madulation or external input miy be seleclad

Indication
A digil LED with umits annunciglors.

Dhxuialiony acouracy
155 ol deviation £33 Mz ar 1 kHz modulating
Frequinay exzliding residual Fhd.

Frequency response
£0.5 4B drom B0 Hz 10 50 kHz rehilive o] kbz, usng
axternad modulation il
Wit SLE aff ther lowe Iraguancy responsn b5 exlendsd to

wiith the ALC ol can alss be wsed for 10 Hz square
wave switching with a peak doviation value limikes to
the lower of 000 kHz or 0.8 times thi vahee obtained by
thi lormnla abowe

Distortion
Less than 2% total harmonlc distertsion a8 1 kHz
mediadion frequancy and makmum desdation lor &y
carrier frequancy anove 260 kHz.
Less han 9.5% latal harmonic distorion a3 1 kM
rnnllilating frequency for devinlions wp o 25 kHz lor
2in carrler above 230 kH2 with RODVALD alf.

External modulation
With moHulatan ALG on lhe deviation s calilrated far
input levels Betwaan 0.8% and 11V BMS sing wave. A
Hiar L0 message & moicated i e reodulaticn dissay
it 1he anplied hew is outside the renge of the ALC
Wilh madulation ALC olf, the-deviston is calibratad fer
arinput lewel of 1% SRS sine wavs
Input imgedanca; 100 kL namingl

PHASE MODULATION

Range
Pezk devistion rom 0 1o 909 rdans:

Digplayed resolution
0,01 racizns.

Sebection
By fronl panel Keptoard nlamal 400 He, 1 5Hz2 or
A kHz maulation or maemal seat may be seleclad.
Indication
3 olight LCE wilh wrdds annunéialas.
Deviation accuracy
£5% ol deviation +0.02 redians &l 1 KHz madulating
frequeniy auclhuding rosidual phase modulaicn

Frequency respanse
168 fram 10 Hz 10 10 kHz relatwe 1o 1 ke, using
giiarnal madulation input and with ALS off,
1 0B from 50 Hz 1o 10 kHz relative 101 kHz using
glermnal modulation inpat and witl ALC on.

Digstortion
L (an 5% bolal haomals dstorica &l 1 kHz
modulating frequency and masimum daviation for any
carniar Mregeency abgve 250 KHZ

External modulation
With moduliation LG on the dewiation (8 calibrated for
input lavels bolwaen 0.9 and 11 RMS sing wawe A
kel ar LD massage @ indicated o the modulglion display
i§ 1he applied lave! is outgide tha range of the ALT
Witk edulatian AL o, e deviabon is cafbaied fer
2n input lewel of 1% BMS sind wava.
InpUt imgesdinnee: 100 B2 nominal.

AMPLITUDE MODULATION

Range
g 09.5% .

Resalulion
0.5%

Salection
By front panel keyboand. Inlernal $000Hz, 1 kHy o
4 kHz madulation o exarnal ingal may ba seleclac

Indication
5 digits with wrils annuneizlons,

Far pesk oblpal powor levels op o +F8 d8m-

Apturacy
Benber than £i4% of depth seting + 1% § lar 1 kKHz
mipdulating frequency and depths of 010 95% lar
carriar reauencles up 1o 62.5 MHz,
Betier than +[4% of degplh sotling + 1% for 1 K4z
medutating frequency and deghs of O 10 B For
carrier frequensios us ta 400 MHz

Froquency Pasponss
0 6 G from 50 Hr 10 15 kHz refative 1 kHe a1 80%
depth using external modulaian input and AL on.
OF coupled with ALC off,

Distoriion
Less than 3% 1ozl harmonis distortion at | kHE
pGdulating froquency far depths up (o 80% for camiaer

External rmodulation ingul
with reedulation ALC on ke deviation s calibrated for
input levals betwean 0.9% and 11 BMS sing wies. A
Hi or L0 meskane = indsaated @ e mosulalion dispiay
if the apoied love! is outsidae the range of the AL
With madulasion ALG alf, the modulation depth is
calibrated for an input ewal of 1% BE singe wave.
ol impedance: 100 kK nominal 0C couphed.

MODULATION OSCILLATOR

Frasuancy
00 Mz, 1 kHz or 3 kHx

Salection
dy rapetitive pressing of the INT ROD FREC Ky,

Indication
One of three LEDs Sghls to indicali which fraguaney is
shantad.

Frequency accuracy
0%
Distoriian
Less than 1% letal harmonic disteian.

FREQUENCY STANDARD
Iminenal ar axlemal lraquency standard may b salacte:d
drom e framil panel, Annanciors show which s
seleciad i

INTEANAL FREQUENCY STAMDARD
Higkr s1ability oven-controiked crystal asgillaton

Frequency
10 R

Tamperature Slability
Beliar than +0.2 PEM aver the Iemissnaiure rango
010 4070,

Warm-up ime
Wirthin .5 FPRA af final frequency 5 min. Iram switch-on
a1 B0 ambient.

Aging rade
Belier than 0.1 PPM per monti afler 1 monts
rontinious use at constant armbionl lEmparatun

EXTERMAL FREQUENCY STANDARD

Extarnal standard input
Acospis o 10 MHzZ signat of a1 least 1Y BMS inlea
100 9 nominad imgedanca. A 5 MHz or t MMz sgnat
can he acceptad by cheaging an inlernal link
Connechet |5 wiea rear panal BRC sockal

AUXILIARY INPUTS AMD OUTPUTS

Modulation input/output
A Fromt panel AING sockel provides an oulpel frem the
madulation cacliaior when inlarmal moddiation is
salecled and becomes e extamal medutation ingal
wher pxtarnal modulation is seleciad, The input signal
rray D levellas by sskesting the MOD ALE DMAOFF
loey. Two LGD annunciatars, HI and LG, provide an ald
10 malntain calibrele radulaien in the ALC-ON mode,

Internal medwlation asciilator eulpaul
10 +10% EIF rom a nominal GO0 2 source.
Tha sllsul Fequancy is 400 Hz, | kHzor 3RHZ
Total harmares digtorban is loss than 1%

External madulation Input
Il el ngeninally 1% SRS inle 100 KL, Sae
FREQUENCY MORULATEDH, PHASE MODULATION
A ARPLTUDE MOCULATION

altermative AF oulpul socket
A btasked hols is provided so the AF culpal socket can
bz fisled 1o the raar panel,

Auxiliary modulation impul
Acrear panal BMG socket provides an auxiliary
mmodulation input with & nominal sensdivity of 20% ol
the indicatad madulation for & 1% RS input.
Injaul impadance G0 & nornal

KEYBOARD AND DISPLAYS

Main keyboard lunetions 1
Al inssrumen sollings are conirollid By iha fronf gane
weynoard The main key functions an:

e LAl Rl T = = ' R



Satlings are snterad by salacting thi required lngtion
kaylng s b value anid pressing the apgeepiale unils
by Qthir unclicns prosided ane;

A
Increment kiy, When preszac before a functan key, an
incremen: vaiee ig entersd for that funclian.

Up and Down
Incremeants or dacrameants the aeleciod lunctian

TOTAL &
Displays wolal increment shill rom sl keyad-in value,

RET'M
Returns satkings 1o last praviously keyed-in wabus for the
satacted funciion. (ln rermcte operafion regquests reum
to lacal contral)

INT/EXT
IEpresged altor Carrier Fron, togghkes between internal
anid gxternad frequency standand, IF pressad alter AM ar
Frliapd) loggles batwean mamal and exbernal
maEialion,

CARR OMN-OFF
Togales betaeen FF aulgal oo and ol

MOD ON-OFF
Toragles elween rmodulalion on and off.

MOD ALC
I exxbirnal modulation moos Toggles babwesn®
modutation ALC on and ofl. bn Internal modulaiion mode
I3 usad o satact the miodulation asgillagor 1r|;||‘_'||,|3n|;::|l

STORE and RECALL
Prowidies storage and recad of instrument ssitings in
non-vokilile mamory, Up 1o 20 complete instrement
saibmgs and up 1o B carder fraquencies may ba stored,

SECOND FUNCT.
Selects sacond lundtion onlry moda.
Displays

Asngle Iguid crestal displaly pravidgas simulianesus rowlom
of Cariar Fraguansy,. Modalalion sind BF Leval

GPIB INTERFACE
A GPIB imerfacs g avallable s an actessooy Al
huretions excapt the supply swileh are remotely
progrismeaahle,

Capabilities
Complies with the following subsets as-delined in
IEEEAEE- 1973 and |EC Publication 625- 1, SH1, AH1, T4
TEG, L4, LED, SR ALY PPD; DG, BTO, &0, E1

RADIG FREQUENCY INTERFERENCE
Conforns wilh Ineraquiremants of EEG direclive
TEARS and VOE D871 0% 1o lirmis of AF interderance:

SAFETY
Complies with [EC 344,

RATED RANGE OF USE
[Crwer which full specification is meat).
Temperaiure
e 5570,
CONDITHONS OF STORAGE AND THANSPORT

Temperaiure
=al o+,

Humidity
Up o 8 relalive hurmidity al 406G

Altliude
Up 10 2500m { pressurisad Issdght at 27 kP dilferenlial,
iLe 3.0 8T,

POAWWER REQUIREMENTS

AL supply
Switchabla voltags ranges 10510 120V, 21010 2400 all
+10% . 45 Hz 1o 400 Hz. 53 ¥a masimum

IMENSIONS AMD WEIGHT

(Nt ineluding handle forward projection}

Dimengions g
Hezight Width Depth Weight
158 mm 255 mm 367 mm 7.5 kg 165 Iy
gin 10,24 in 105 in

20221

VERSIONS AND ACCESSORIES

‘When ordering please quate the full ardering nurmber
infarmation

Grdering Varsions
numbers AQERDAD KMz 1o 1 GHz Signal
Ganaraion
D
Supplied Accessories
AL sEnply leed
Cparation Manual
Optional Accessories
S54124-023J | Front Pangl Profeclive Coves

dEBAZ-0020 | Sarvice Manveal for 20220

54433-0038 | GPIE Maduls.

431291880 | GPIB Lead Assarmblhy.

AGSH1 -SSR GPIB Manual, H54811-010F
(containg detafs of general GPIB
prredacnls).

A6884-502Z | Rack Mounting Kil {Singla Unit).

ANH-0125 | RF Connactor Gable, TM 488843,

(SR, 15, B

54311-002F | Coasial Adapier, Mmale o BHG
ke

5411-085C | RF Gonnector Catde, 1m, Type M
-eonneclars,

54411-051X | Impedance Adapier, 50 10 75 &,
BMZ Conneciors.

AGEE3-A08K | IEEESIEC Adaples Block lor GRIB
skl )

53000-1835 | LabWindows™ drivar for 2022
ST




GENERAL INFORMATION

An RF level offset capability allows the output level to be varied relative to the
indicated value to compensate for external cable losses or to ensure that all instruments in

a particular area give identical results.

Modulation

Amplitude, frequency and phase modulation can be provided by internal or external
sources. AM depth can be set in 0.5% steps up to 99.5%, FM deviation up to 999 kHz
and phase modulation up to 9.99 radians. An auxiliary modulation input allows dual
modulation to be applied for receiver testing. An internal modulation oscillator provides
switch selected frequencies of 400 Hz, 1 kHz and 3 kHz.

Front panel

All data and units selected are visible on a single liquid crystal display. Data is
entered on a keyboard that has been designed to be simple and logical to use. Carrier
frequency, modulation and RF level functions may be incremented or decremented using
the 1 (UP) and | (DOWN) keys. Non-volatile store and recall facilities are also provided
using an electrically alterable read only memory that does not require a battery back-up
system. A front panel cover for protecting the instrument in transit is available as an

accessory.

Second function mode of operation

This enables a number of auxiliary functions such as setting the GPIB address,
selection of alternative RF level calibration units, access to various calibration routines
and an aid to diagnostic fault finding via the internal instrument bus.

PERFORMANCE DATA

Carrier frequency

Range: 10 kHz to 1 GHz.

Displayed resolution: 10 Hz up to 100 MHz,
100 Hz above 100 MHz.

Selection: By keyboard entry.

Accuracy: Equal to the frequency standard accuracy - see
under ‘Frequency standard’.

Indication: 7 digit LCD with units annunciation.

RF output
Level: -127 to +13 dBm. (0.2 pV to 2 V EMF). When

AM is selected the maximum output power
reduces linearly with AM depth to +7 dBm at
maximum AM depth.

46882-001W
1-2 Jan. 92



Selection:

Output impedance:

VSWR:

Reverse power protection:

Output level flatness:
Output level accuracy:

Displayed resolution:

Indication:

Spurious signals

Harmonically related signals
for output levels up to +7 dBm:

Sub-harmonics for output levels
below 0 dBm:

Non-harmonically related signals
for output levels up to +7 dBm
and at offsets from the carrier
of 3 kHz or greater:

46882-001W
Jan. 82

GENERAL INFORMATION

By keyboard entry. Units may be uV, mV EMF
or PD; dB relative to 1 pV, 1 mV, 1 V EMF or
PD; dBm.

Conversion between dB and voltage units may

be achieved by pressing the appropriate units
key (dB or V, mV, uV).

50 Q, Type N female socket to MIL 39012/3D.

Better than 1.5:1 for outptut levels below
-7 dBm.

An electronic trip protects the generator output
against reverse power of up to 50 W from a
50 Q source and 25 W with a source VSWR up
to 5:1 for frequencies from DC to 1 GHz. The
trip may be reset from the front panel or via the
GPIB. For safety the protection is also provided
when the instrument is switched off.

Better than 40.5 dB from 10 kHz to 1 GHz for
RF levels above -7 dBm.

+1 dB for output levels above ~10 dBm.
+2 dB for output levels below -10 dBm.

0.1 dB or better over the entire voltage range.

4 digit LCD with units annunciators.

Better than -35 dBc (typically better than
-40 dBc) for carrier frequencies up to
62.5 MHz.
Better than -25 dBc (typically better than
-35 dBc) for carrier frequencies above
62.5 MHz.

None for carrier frequencies up to 500 MHz,
better than -20 dBc for carrier frequencies
above 500 MHz.

For carrier frequencies above 62.5 MHz, better
than -70 dBc. For carrier frequencies below
62.5 MHz, better than -55 dBc in the band up to
150 MHz, and better than -40 dBc in the band
above 150 MHz.
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Single sideband
phase noise:

Residual FM:
(with FM off)

RF leakage:

Frequency modulation

Range:

Displayed resolution:

Selection:

Deviation accuracy:

Frequency response:

GENERAL INFORMATION

Typically less than -120 dBc/Hz at 470 MHz,
Typically less than -130 dBc/Hz at 150 MHz.

Less than 7 Hz RMS deviation in a 300 Hz to
3 kHz bandwidth from 250 to 499 MHz and
improving by approximately 6 dB per octave
with reducing carrier frequency down to

62.5 MHz.

Better than 3.5 Hz RMS below 62.5 MHz.

Less than 0.5 pV PD generated in a 50 & load
by a two turn 25 mm loop, 25 mm or more from
the case of the generator, with the output level
set to less than -10 dBm and the output
terminated in a 50 Q sealed load.

The maximum deviation available varies with
carrier frequency range as shown in the table
below:

Frequency Maximum
range deviation

500 MHz - 1 GHz 999 kHz
250 to 500 MHz 500 kHz
125 to 250 MHz 250 kHz
62.5 to 125 MHz 125 kHz
Below 62.5 MHz 100 kHz

10 Hz for deviations up to 9.99 kHz.
100 Hz for deviations from 10 kHz to 99.9 kHz.
1 kHz for deviations from 100 kHz to 999 kHz.

By front panel keyboard. Internal 400 Hz,
1 kHz or 3 kHz modulation or external input
may be selected.

+5% of deviation £+20 Hz at 1 kHz modulating
frequency excluding residual FM.

+0.5 dB from 50 Hz to 50 kHz relative to
1 kHz, using external modulation input.

With ALC off the low frequency response is
extended to 10 Hz with a peak deviation value
limited to the lower of 999 kHz or

[0.047 x Modulation Freq. (in Hz) x {Carrier
Freq. (in MHz) + 160 (if Carrier Freq. is below
62.5 MHz)}] kHz.
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GENERAL INFORMATION

With ALC off can also be used for 10 Hz square
wave switching with a peak deviation value
limited to the lower of 999 kHz or 0.6 times the
value obtained by the formula above.

Distortion: Less than 2% total harmonic distortion at 1 kHz
modulation frequency and maximum deviation
for any carrier above 250 kHz.

Less than 0.5% total harmonic distortion at

1 kHz modulation frequency for deviations up to
25 kHz for any carrier frequency above 250 kHz
with ALC off.

External modulation: With modulation ALC on, the deviation is cali-
brated for input levels between 0.9 V and 1.1 V
RMS. A HI or LO message is indicated in the
modulation display if the applied level is outside
the range of the ALC. With modulation ALC
off, the deviation is calibrated for an input
level of 1 V PD.

Input impedance is 100 kQ nominal.

Indication: 3 digit LCD with units annunciators.

Phase modulation

Range: Peak deviation from 0 to 9.99 radians.
Displayed resolution: 0.01 radian.
Selection: By front panel keyboard. Internal 400 Hz,

1 kHz or 3 kHz modulation or external input
may be selected.

Deviation accuracy: +5% of deviation 40.02 radian at 1 kHz modu-
lating frequency excluding residual phase
modulation.

Frequency response: 41 dB from 10 Hz to 10 kHz relative to 1 kHz

using external modulation input and ALC off.
+1 dB from 50 Hz to 10 kHz relative to 1 kHz
using external modulation input and ALC on.

Distortion: Less than 5% total harmonic distortion at 1 kHz
modulating frequency and maximum deviation
for any carrier frequency above 250 kHz.

46882-001W
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External modulation:

Indication:

Amplitude modulation

1-6

Range:
Resolution:

Selection:

Accuracy:

Frequency response:

Distortion:

External modulation accuracy:

Indication:

GENERAL INFORMATION

With modulation ALC on the deviation is cali-
brated for input levels between 0.9 and 1.1 V
RMS. A HI or LO message is indicated in the
modulation display if the applied level is outside
the range of the ALC. With modulation ALC
off the deviation is calibrated for an input level
of 1 V PD.

Input impedance is 100 k2 nominal.

3 digit LCD with units annunciators.

0 to 99.5%.
0.5%.

By front panel keyboard. Internal 400 Hz,
1 kHz or 3 kHz modulation or external input
may be selected.

For peak output power levels up to +9 dBm:
Better than +(4% of depth setting +1%) for

1 kHz modulating frequency and depths up to
95% for carrier frequencies up to 62.5 MHz.
Better than +(4% of depth setting +1%) for

1 kHz modulating frequency and depths up to
80% for carrier frequencies up to 400 MHz.

+0.5 dB from 50 Hz to 15 kHz relative to 1 kHz
at 80% depth using external modulation input,
ALC on and DC coupled with ALC off.

Less than 3% total harmonic distortion at 1 kHz
modulating frequency for depths up to 80% for
carrier frequencies up to 400 MHz.
Less than 5% total harmonic distortion at 1 kHz
modulating frequency for depths up to 95% for
carrier frequencies up to 62.5 MHz.

With modulation ALC on the modulation depth
is calibrated for input levels between 0.9 and
1.1 VRMS. A HI or LO message is indicated in
the modulation display if the level is outside the
range of the ALC.

With modulation ALC off the modulation depth
is calibrated for an input level of 1 V PD.
Input impedance is nominally 100 kQ, DC
coupled.

3 digit LCD with units annunciators.
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Modulation oscillator
Frequency:

Selection:

Frequency accuracy:
Distortion:

Indication:

Frequency standard

Internal frequency standard
Frequency:

Temperature stability:

Aging rate:

Warm up time:

External frequency standard

External standard input:

Auxiliary inputs and outputs

Modulation input/output:

Internal modulation
oscillator output:

External modulation input:

Alternative RF output socket:

46882-001W
Mar. 83

GENERAL INFORMATION

400 Hz, 1 kHz and 3 kHz.

By repetitive pressing of the INT MOD FREQ
key.

+5%.
Less than 1% total harmonic distortion.

One of three LEDs lights to indicate which
frequency is selected.

Internal or external frequency standard may be
selected from the front panel. Annunciators
show which is selected.

High stability, oven controlled oscillator.
10 MHz.

Better than +0.05 ppm over the temperature
range 0 to 40°C.

Better than 0.3 ppm per year after one month’s
continuous use at constant ambient temperature.

Within 0.5 ppm of final frequency 5 minutes
from switch-on at ambient 20°C.

Accepts a 10 MHz signal of at least 1 V RMS
into a 100 Q nominal impedance.

A 5 MHz or 1 MHz signal can be accepted by
changing an internal link. Connection is via a
rear panel BNC socket.

A front panel BNC socket provides an output
from the modulation oscillator when internal
modulation is selected and becomes the external
modulation input when external modulation is
selected.

1 V +£10% EMF from a nominal 600 & source.

Input level nominally 1 V RMS into 100 kQ -
see under ‘Modulation’ for details.

A blanked hole is provided so that the RF output
socket can be fitted to the rear panel.
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GENERAL IFORMATION

Auxiliary modulation input:

GPIB interface:

Capabilities:

Conditions of storage and transport
Temperature:
Humidity:
Altitude:
Rated range of use (over which the full
specification is met)
Temperature:

Safety:

Electro-magnetic compatibility

Power requirements

AC supply:

1-8

A rear panel BNC socket provides an auxiliary
modulation input with a nominal sensitivity of
20% of the set modulation for a 1 V RMS input.

Input impedance 600 €2 nominal.

A GPIB interface is available as an optional
accessory and can be easily fitted by the user.
All functions except the SUPPLY ON switch are
remotely programmable.

Complies with the following subsets as defined
in IEEE 488 - 1978 and IEC Publication 625-1:
SH1, AH1, T6, TEO, L4, LEO, SR1, RL1, PPO,
DC1, DTO, CO, El.

—40°C to +70°C.
Up to 90% relative humidity at 40°C.

Up to 2500 m (pressurised freight at 27 kPa
differential i.e. 3.9 1bf/in2).

0 to 55°C.

This instrument is designed to comply with the
requirements of IEC/EN61010-1 for Class 1
portable equipment and is for use in a pollution
degree 2 environment. The equipment is
designed to operate from installation supply
category II.

Conforms to the protection requirements of EEC
Council Directive 89/336/EEC by complying
with the following standards:-

EN 55011 Class B CISPR 11
EN 50082-1 IEC 801-2, 3, 4
EN60555-2 IEC 555-2

Switchable voltage ranges, all £10%:-
105t0 110V, 115t0 120V,

210to 220 V, 230 to 240 V.

45 to 400 Hz.

70 VA max.
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GENERAL INFORMATION

Dimensions and Weight

Height: 152 mm (6 in)

Width: 256 mm (10 in)

Depth: 367 mm (14.5 in) (Excluding handle projection)
Weight: 7.5 kg (16.5 1b)

TPA5078

All Dimensions in mm.

Fig. 1-2 Case dimensions
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