Signal Sources

9 kHz to 1.2/2.4 GHz Signal Generators

2023/2024

With its level of performance, this small, general purpose
signal generator gives outstanding value for maney.

o Wide :
.m
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2023 and 2024 signal generalors arg
portable and lightweight, olfering carmier
frequencies from B kHz to 1.2 GHz
(2023) and 9 kHz to 2.4 GHz (2024).

The instruments are suitable for a wide

range of applications in laboratory,
production, service and maintanance
anvironmeants.

The GPIB facility allows the unit 10 be
included in ATE systems for fastor
manufacturing throughput.

The inclusion of an RS232 interface, with
a common command sel to the GPIB
tacility, simplifies remote control of the
signal generator in basic tesl syslems
and allows control via a modem,
Availability of a large number ol non-
volatile memory locations reduces the
sol-up time within ATE systems and can
be used to simplify tes! procedures in
manually conirolled systems. A memory
cloning facility, using the GPIB or RS232,
allows the memory settings to be dupli-
cated quickly and efficiently.
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Operation

A flexible operating sysltem using
keyboard or cursar selection of the main
parameters ensures simple and fast
cparation. A simple manu system can ba
used to configure the instrument lo the
user's required mode of operation in a
simple and intuitive manner.

A rotary control and up/down keys allow
easy modificaton of the selected
pararnetars.

Frequency selection

Frequancy resolution of 1 Hz across the
complete frequency range of 1.2 GHz or
2.4 GHz ensures adequate resclution 1o
characterise narrow band communication
systems and components.

RF Output

Peak RF output lovels up to =13 dBm
can be set with a resolution of 0.1 dB
over the entire range. An attenuator hold
function allows control of the RF output
withou! introducing RF lovel dropouls
from the step attenuator to facilitate

testing of receiver squelch systems. An
RF level imil can be set to limit the
output power to avold damage to
axternal, power sensitive devices. Also
included are five RF level offsets which
anable the user to calibrate out any path
losses or small gains up 1o 5dB over
specified frequency ranges. A carrier
ON/OFF key is provided to completely
disabla the output,

50 W Protection

An electronic trip protects the generator
oulput against roverse power of up to
50 W from source VSYWR's of up to 5:1,
praventing damage to output circuits if an
RF transmitter or DC power supply is
accidentally applied to the output
connector. This feature contributes to
long service Ife and low cost ol
ownership.

Modulation Oscillator

An internal modulation oscillator is
provided which is capable of generating
ong of two lones in the frequency range
of 0.01 Hz to 20 kHz. As an altermnativa o
a sine wave output, a trhangular or
square wave is provided. An input on tha
fromt  panel enables an external
modulation signal to be combined with
the internal modulation to simplify the
lesting of complex receiver systems.

Modulation

Comprehensive amplitude, frequency,
phase and pulse modulation faciliies are
provided for les:ing all types of receivers.
A MOD ONOFF key simplifies the
tasting of signal to noise ratio.
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Frequency and Phase Modulation

With a 1dB FM bandwidth of 100 kHz
and a deviation range of 0 to 100 kHz,
the 2023 and 2024 signal generalors
offer a wide range frequency modulation
capability. AC or DC coupled FM can boe
selected with very low carrier frequency
aerror and drift in the DC coupled mode.
The DC coupled mode is ideal for testing
tong and message paging equipment
accurately.

The phase modulation facility is ideal for
testing narrow band a radios with a
deviation range of 0 to 10 radians and a
3 dB bandwidth up to 10dHas
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Amplitude and pulse modulation

Amplitude modulation with a 1 dB band-
width of 30 kHz and modulation depths of
up fo 99.9% with a resolution of 0.1%
ensures the generator is suitable for
testing AM systems and underaking
EMC immunity measuremenis. The pulse
modulation facility has an on/off ratio of
better than 40 dB and a rise time of less
than 10 us enabling characterisation of
TDMA or TDD bursts in RF amplifiers
and modules.

FSK

In addition 1o the analog FM facilities, the
2023 and 2024 signal generalors allow
the generation of 2 leval and 4 level FSK
signals from external logic level signals.
The FM deviation generated is set by
keyboard entry of the required deviation.
The facility is ideal for testing paging
racaivers and AF modems.

Sweep

The sweep facility of the 2023 and 2024
offers linear and logarithmic sweaps,
allowing the user to program in start and
stop frequency, size of step and time per
step and a percentage incremeant in the
case ol logarithmic swaap.

The sweep can be paused and the
frequency varned by the rotary control to
invastigate a problem area.

The sweep can be initialed from tha
kayboard or by a trigger input applied to
the rear panel and can be set to single,
continuous or start’stop operation. A
single step facility Is also provided.
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The Irequency sweep facility s
particularly weall suited 1o EMI testing in
GTEM cells and screenad rooms. Whilst
the signal generator is sweeping the RF
leval can be altered using the rolary
control to manually correct the RF lavel
at the output of RAF amplifiers. The
sguara wave modulation source allows
thgdgammlinn of square wave amplitude
modulation to simulate the effect of
TOMA bursts  from communication
systems on devices being lested for
MC immunity,

The optional high RF output power to
425 dBm can eliminate the need for
Eﬂlﬂsmal amplifiers when using small fest
cells.

Size and weight

The 2023 and 2024 occupy a full rack
width, 2 unils high, & minimise rack
cccupaney in manufacturing and test
gystems. This is especially important in
the testing of FDM links where larga
numbers of sources are required.

The low weight of the product makes it
ideal for porable applications within
sarvice and mainlenance environments.
The shallow depth and full width of the
instrument is convenient for oparation on
tha bench, particularly where instruments
need to be stacked.

Spectral Purity

Measurement of receiver selectivity and
ultimate signal to noise ratio requires
good spectral purity. The 2023 and 2024

have a low residual FM of typically 3 Hz
and sideband noise of typically
-121dBg/Hz at 1GHz to allow

demanding measurements to be made at
an affordable cost,

Instrument stores

The 2023 and 2024 signal generators
provide extensive storage facilities for
simplifying repelitive test scenarios. Up
o 100 carrier frequency values and 100
complate instrumeant settings. All of these
stores are non-volatile.

A software protection syslem ensures
that individual stored settings cannot be
accidentally overwritten. The use of an
alactronic storage medium without back
up batteries ensures long storage litetime
and avoids perodic replacement of
batteries.

A large volatile storage system capable
of storing 100 instrument settings is also
provided for use by automatic test
systems. The values can be downloaded
and then recalled by store number to
avoid the time overhead introduced by
the handling of the GPIB pratocol.

Sequencing

A softwara facility allows 9 sequences of
stored instrumen! setlings 1o be defined.
The incrementing facilities can then be
used lo cycle through the sattings in
manually cperated test syslems or be
oparated via a trigger

Calibration Data

All alignment data, including the internal
frequency slandard adjustment, is
digitally derived and realignment can be
undertaken without removal of external
covers, by protected front panel functions
or via the GPIB. Use of digitally stored
realignment eliminatas the use of mech-
anical adjusters to minimise long lerm
drift and wulnerability to mechanical
shock.

Status information is stored, including an
identity string (type and serial number),
choice of intermal or external standard
and GPIB address.

An elapsed time faciity allows the
monitoring of the number of hours the

product has been in  use. A
recommended calibration interval of 2
years helps towards low cost of
ownership.

2023/2024

Programming

A GPIB inerface is fitted as standard
with all functions controllable over the
bus. The protocol and syntax of GPIB
commands has been dasigned in
accordance with IEEE 488.2 standard to
simplify the generation of ATE programs.

In talk mode, the cumant settings,
instrument status and the idenfity string
can be read.

An AS232 intarface is fitted as standard
with a common command set o GPIB
commands. RS232 control is particularty
suitable for use with simple external
controllers or RF modems when the
instrument is being used in a remota
location.

Memory Cloning

The stored settings in one  signal
generator can be transferred to others
without the use ol an external controller
using the GPIB or RS232 interface. This
facility is particularly useful for duplicating
test set ups on manual preduction lines.

OPTIONS

The standard featurss ol the signal
genarator can be enhanced by taking
advantage of the various options
available,

Mo attenuator option

This option reduces the instrument cosl
by deleting the intemal attenuator. An RF
output range from —2 dBm to +15 dBm is
provided and is a very economic solution
for applications requiing a local
oscillator.

DC Operation

The DC supply cption allows the signal
genarator to be used in vehicles, ramote
areas or where the integrity of the AC
supply is not guaranteed.

High power

A high power option is available which
provides an AF oulpul up to +25 dBm
ideal for use as a local oscillator or
testing passive and active componeants,

Rear panel connectors

To facilitate the incorporation of the
signal genaerator in a preduction rack, the
connectors can all be on the rear paneal.
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2023/2024

GEMNERAL DESCRIPTION

2003 and 2024 covar the mgnmu
-zmmgmwn@; :

GFIB and R5232 arm incleded as standar 1o enabla
rermiobe control of &l unctions el the supply swilch,

CARRIER FREQUENCY

9 kHz 10 1.2 GHz (2023)
9 kHz to 2.4 GHz (2024)

Resclution
1Hz

Accu
Asfrmwmﬂ.

Phase incremanting
Thi cosrior phase can b acvanced of relamed N sops
s low as 009" using 1he rolary control

RF QUTPUT

Aa

_';gmu.mm.u 1 dB ressolution. When AM is
salecied, the madmum FF culput level decreasas
linearty with incraasing AM depth i +7 dBim at 99.6%
depih.

RF Lovel Units
Uknits may b sed o wV, m\, EMF or PD; 0B relatve o
Cormmnsion

1 ¥ 1 mV EMF or PD; or dBm.
batween dB and near units may be achieved
%::niqlm umuw[dﬂwv mv, uv.)
ot can ba normalised for ?Euupefﬂhm
with an smpedance comnar,
‘over temparature range 17°C to 27°C
<1.2 GHx <24 GHz
=127 cBm +(.8dB =16 dB
Toemparalune T .04
Stabiity 5°C

Attenuator hold
Inhibits opemtion of the sap aflenuator from the kel at
which the hey Is enabied, Lisable for @ level change of
gy o 26 B,

VSWA
For outpul keveds lass than -5 dBim, output VEWH is
lgs= than 1.3:1 for camer frequonces up 1o 1.2 GHr
mﬂﬁm 1.5:1 for camer froquancies up ko
24 A

RAF Dutpul connector
50 (1 type N connocior to MIL 3901230,

Output protection
Protacted from a sounce of mivense power up 1o 50W
from 50 W or 25 W rom a Source VIWH of 501
Protaction circuit can be reset irom he fronk pansl o
vig the GPIBASZ2 inleraces.

SPECTRAL PURITY
Al RF krvols up 10 +7 dBme

Harmonics
Typi batter than -30 dBc for AF levels up o
+7 dBim.,
Typically bafer than —25 dBc for RF kevals up 1o
+13 dBm

Sub and Non harmonics (lor offsets > 3 kHz
Bamer than - 70 dBc o 1 GHz, bofler than -84
abere 1 GHz, beter than -50 dBe above 2 GHz.

Residual FM (FM off)
Less than 4.5 Hz AMS dendalion in o 300 Hz ko 3.4 kHz
urweighted bandwidth af 1 GHz,

55B phase nolse
&au.u:cpmuil%g MH: Emk’?zi aBetis ol 20 K iz
affsat from aamﬁma 1 GHz.

110

5D Pusie Hales (St}

L]

Typecad
1 GHy with an QG0 !

Carrier Leakago
Leas than 0.5 m PD at the camer inpcquandy in a o
wm 25 mm dameter loop, 25 mm hrom the surfacs ol
hmg‘rﬂabr

M on AM
Typically 0.1 rackans a1 30% depih at 470 MHz.

MODULATION MODES

Imtemad and axdornal modulnBon can be simuRaneousty
enabliad to allow comibingd amplitude and frequency (o
| medutation
modulaBion can be used in combinaion with tha
ot fomms of maodulation from an extemal pulse
SO

FREQUENCY MODULAT It] M

Deviation
0 by 100 kHz, 3 digits or 1 Hz resolution

Accuracy at 1 kHz
+5%

Bandwidth (1 dB)
DG 1o 100 kHz (DC
10 Hz fo 100 kHz (A0 couphid)
20 Ha i 100 kiHz (A0 coupled with ALC).

Group da|
Liess than 5 jis o 100 ke

Carrler frequency offset (DC coupled)
Less than 1% of Sw sat frequency deviation

Distortion )
Loss than 3% at 1 kHz rate lor desdations up o

100 kiHE. T < .5% at 1 kHz e for deviations
upto 10

Modulation source
Intamal madutation osciliaion o esxiemal va frond panel
BNC.

Modes
2 level or 4 kvl F5K

Data source

External data connected i TRIGGER connacior (2
leved) or TRIGGER and PULSE connedions (4 level),

Frequency shift
Settable up jo 100 kHz

Accuracy
Az FM devialion accuricy,

Timing jitter
£3 2 L8

Filter
Brth oeder Bassal, -3 of at 20 kHz

PHASE MODULATION

Devination
0'to 10 radians, 3 digis or (.01 resclulion.

Accuracy at 1 kHz
5%, of indicalied deviation sxchuding msdual phass
modulation.

3 dB Bandwidth
100 Hz 1o 10 kHz

Distartion
Lz Brawn 3% ot 10 rsans al 1 KHz mockalabon rake.
Typacally < 0.5% for deviaions up ko 1 radian at 1 kHz

Modulation source
Intermal LF genessior or exiemal via front panel BNC.,

AMPLITUDE MODULATION

For camier frequencies <500 MHz, usabla o 2 GHz

Range
0 4o 99.8%, 0.1% nasoluon

Accuracy
+5%, of sot depth at 1 kHE (8t +17°C 10 270 ambent
Iosmprabun]), lerrpanatun coofficient <+0.02%C.

1 dB Bandwidth
DG to 30 kHz (DG couplod)
10 Hz 10 30 kHz (AC coupled)
20 Mz 1o 30 kHz (AC coupled with ALC)

=2 5% al 1 kHZ rabe for modutabion depihs up o BN
and <1.5% at 1 kHz rabe for modulaton depths up o
re.

Maodulation source
Intemal LF ganeraior or extemal, via fronl panel BNC,

PULSE MODULATION

Frequency
A2 MHz0 24 g:mmﬂuhn 10 MHz

AF lavel range
Mauirmum guarmnboed output is reduced 1o +8 dBm

RF lavel accuracy
mwmw i enabied, adds + 0.5 dB o
fhe AF kvl aoouncy Spocificasion.

Control
Pulsa input i on a mar pansl BMG with 10 b22 input

0{0V 1o 1 V) lums the camier o, a logic 1
(3.5 V 1o 5 V) urms the camer on.
Mepcimaam input s =15V

Cniot ratio
Befer than 45 db below 1.2 GHz, bofor than 40 dB
above 1.2 GHz

Riza and fall times
Less than 10 us

MODULATION OSCILLATI

Frequency range
0.01 Hz to 20 kHz

Rasolution
0.01 Hz for irequencies up 1o lﬂileI
0.1 Hz bor requencies up o 1
1 He for frequendcies up fo 20 kHz

e b

Dimtartion
Liss fhan 01

Wavelorms
Sime wave 10 20 kHz and a anguiar or squan wire o
JkHz

% THD at 1 kHz

Square Wave Jitter
<4 ug on By edos

Audio Output
The rodulation cecillaion signal s evalable on a front
panel BNC connechor &t & lavel of 2 V RMS EMIF from
i 600 £1 source Impedance.

=XTERMAL MODULATION

Input on the front panal via BNC connacior. The
MBWMMHVMH 'U'FIME
wmhm:lad Input Impodance IS

ALC m'ﬂmmw
of 075 Vo125V SN WV,
indicaion on the dsplay indcale when
e input is outside the kevedling rangea
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Control paramaters
Start and stop valkues of camer frequency:

Linear sweop
Frequency step size of 1 Hz mnimum

Logarithmic sweep
Parcantage incremen of 0.01% o 507 in 0015 steps
Stap time
50 s o 10 8 per step.

Trigger
A ingger nput i available on a rear panal BNG
mmwwmmwm continuous,
SIArVSIoD Oor singht Slop mocae

FREQUENCY STANDARD

TCXO
10 MHz

Tamperatura Stability
E%f'hm +5 i1 107 owie this oparaling rangs of 1o
Ageing rate
Less than =1 in 10% per year
External input
Flear panel BNC comnector accopts an axtomal input of
T WHE o 10 Mz &l a kol of 220 S 018 Y
RMS i 1 kil

Dutput
meswcmemmanumm
10 MHz &l & nominal level of 2 W p-p ino 50 (L

GENERAL
REMOTE CONTROL

GPiB
All lunchions except this Suppdy swilch ans remolely
programmahle
Capabilities
In acoordance with IEEE 4882
Tha GPIB interiace comphes with the following subsets
s defined in IEEE standand 488 1:
SH1, AH1, T8, L4, SR1, ALY, PPO, DCY, DT, CO, E2
R5x32
Al functions eccest th Supply Swilch ang remcinly
programmanie
Connector
0 way male D-ivpe
Bit rate
300 fo 9600 bis's
Handshake
Harware: DTR, ATS, CTS ardd DSRA
Saftwana: XOM ard XOFF

Elacirical
Inertace o RS20

ELECTRO-MAGNETIC COMPATIBILITY
Conforrs with European Directve B3CSEEC and
BESOCiatnd Ir!lormlw Standards Gmwg with ther
Irmits: specified in the folowing standands

ENS5011 Class B CISPA N

ENS00E2-1 EC 801-2,3.4

ENG0SES-2 IEC 555-2
SAFETY

Cormplies with IEC 1010-1, BS ENG1010-1 class 1
equipmon| and i ke uso in a pollution degree
emdronment. Tha instnumen is designed 1o operale
fresm an instaltation category 1 or 2 supply

RATED RANGE OF USE
{Ower which full specification is mt)
Temperalure
QR 55°C
Humidity
Up o 50% at 40°C

Altitudse
Uy o 3050 m 10,000 fi)

CONDITIONS OF STORAGE AND TRANSPORT

Temperature
4G o710
Humidity
Up o 95%% ab 40°C

Altitude
L tex SO0 rr {15,000 1)

POWER REQUIREMENTS

AC Supply
8010 132 WV o 158 4o 254
AT Hz 0 83 Hz 175 VA maximum

CALIBRATION INTERVAL
2 yeass

DIMENSIONS AND WEIGHT
[over projections. bul exchuding fron paned handes)
Height  Width Depth

107 mm 418 mm

OPTIONS

NO ATTENUATOR
Orruts the nlemal step aflenualor, Specfication as
standand instrumant with following exceptons:

RF output rangs
Froen -2 dBem 1o +15 dBrm. When AM s Solipched
INBNETHIT kvl reciuons Eneary with AN dopth

10 +2 0Bm &1 maximum AM depth

Pulse modulation
hot avadalle

Output protection
Feverss powis probscion B nob providad

DC OPERATION
Allows for operation from an exiemal DO S
In madition o an AC power Sous. Bon 8%
stmndan instrurmeant with the following sdditions:

D¢ supply range
ARR R RN

AC Supply Frequency
AT Hz to 440 Hz at 90 to 132 ¥
AT Har b 3 Ha o 188 o 264 Y
200 VA maximum

OC consumption
TOW with

4 fitted

HIGH POWER
Specifications a5 slandand irstrumant with e folowing
ExCHpon

AF output range
13T dBm o +25 dBm for camer frequencies up 1o
1.2 GHz. Uncalbratod o 2.4 GHz

3ot fmed. 95 W with option 3 and

Maimum cutput is reduced by 5 38 whan pulse
maoculation is seleciod and/or by up to & dB dependent
upon sel AN dopth

2023/2024

RF level accuracy
Accuracy aver 17°C to 27°C
=1.2 GHz <24 GHz
=1 dB =2 dB
Tamg +0.02 +0.04
Stability a8 "C
Harmonics

Typecaly betier than -25 dBo for kevets & 08 below the
maxiTIAT) Specified oUtpu.

HIGH STABILITY FREQUENCY STANDARD
Repiaces the nemal TCXO with a high stabiity OCX0.
Specihicaton &S stardard ngtrument wiih e folowing
excepions

Againg rate
+2 50 107 per year, «5 0 107 per day alier 2 monifs
CONBNUOLS Liga

Stabiliity
Battar than +5 in 108 cwer e lemperatuns range 0 b
50°C.

Warm up time
Wihin 2 i 107 of firud Bescusiresy 10 smenwtess aflor
=wilch on at a termperatune of 20°C

REAR PANEL CONMECTORS
RF oufpul, modulation input and audo cutput
conndcions are transfarmad o the mear panel. Tha signal
genaridoe specification s nof altened.

VERSIONS AND ACCESSORIES
\When ordering plaasa quobe the 1ull onrdanng numbed
Ircamaticen.

Ordering

Humbers
2023
2024

Versions
9 kHz 1o 1.2 GHz Signal Generator
8 kHz 10 2.4 GHz Signal Gonerator

Qptions
Option 1 | Mo attonualor [nel available with
optian 1)

Option 2
Opthon 3

Cption 4
Option §

DG oparation

High power [noit avallable with
opbon 1

Higghy 5lnl:-|lr|y fresgueency standand
Raar pansl outputs

Supplied with

AL power supply Iead

Operating Manual

O supply kead (option 2 only)

Accossories

5075 11 adapter. M bﬁ {mj b
BMC (f}. 5.7 0B loss dc bo 1 GHz.
Service manual

Front braceat hunde maounting kit
Trangil caso

Solt carry case

RE232 cabla, §-way female to
S-way female, 1.5m

1m GPIB lead

TC5010 TEM Ced (sea saparats

468822250
| 43130-1180

54311-208Z

46880-068C
46884-7920D
46EE2-601J
46662-802F
46884-650F

431281850
59999-724N

sheet)
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