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.
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9 kHz to 2.4 GHz

M Linear and logarithmic sweep mode
HAPPlOSOW

A s e
M RS232 and GPIB control

2023 and 2024 signal generalors are
portable and lightweight, olfering carmier
frequencies from SkHz to 1.2 GHz
(2023) and 9 kHz to 2.4 GHz (2024).

The instruments are suitable lor a wide
range of applications in laboratory,
production, service and maintanance
anviroomants.

The GPIE facility allows the unit lo be
included in ATE systems for faster
manufacturing throughput.

The incluskon of an RS232 Interface, with
a common command sel to tha GPIB
lacilily, simplifies remote control of the
signal generator in basic tesl syslems
and allows contral via a modem,

Availability of a large number ol non-
volatile memory locations reduces the
sol-up ime within ATE systems and can
be used to simplify test proceduraes in
manually conirolled systams. A memory
cloning facility, using the GPIB or R5232,
allows the memory settings 10 be dupli-
cated quickly inﬂ afficiently,
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B Comprehensive modulation facilities:-
Phase, Pulse, FOK.

M Excellent rack space efficiency

n
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W DC operation option
W Optional +25 dBm RF output

Operation

A flexible operating syslem using
keyboard or cursar selection of tha main
parameters ensures simple and fast
cparation. A simple manu systam can be
used to configure the instrument to the
usar's required mode of operation in a
simple and intuitive manner.

A rotary contrel and up'down keys aliow
easy modificabon of the seleclted
pararnemm.

Frequency selection

Frequancy resolution of 1 Hz across the
complete frequency range of 1.2 GHz or
2.4 GHz ensures adequate resolution fo
characterise narmow band communication
systems and components,

AF Output

Poak RAF outpul lovels up 1o =13 dBm
can be sel with a resolution of 0.1 dB
over the enting range, An attenuator hold
function allows control of the RF output
without Introducing RF level dropouts
from the step attenuator to facilitate
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testing of receiver squelch sysiems. An
AF level Imil can be set to limit the
output power fo avold damage to
axternal, power sensitive devices. Also
included are five RF level offsets which
aenable 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 complataly
disable the output,

50 W Protoction

An electronic trip protects the generator
WIBI:‘H against rovorse er of up to
50 W from source VSWR's of up 1o 51,
praventing damage 1o outpunt circuits if an
RF transmitter or DO power supply is
accidenially applied 1o the output
connector. This feature contributes to
long service kfe and low cost of
ownership.

Modulation Oscillator

An internal modulation oscillator is
provided which is capable of generating
one of two lones in the frequency range
of 0.01 Hz 1o 20 kHz. As an altemativa o
a sine wave outpul, a trangular or
square wave is provided. An input on the
fromt  panel enables an  external
modulation signal 10 be combined with
the internal modulation to simplify the
testing of complex receiver systems.

Modulation

Comprehensive amphtude, frequency,
phase and pulse modulation facilittes are
provided lor les:InE all types of receivers.
A MOD kay simplifies the
tasting of signal to noise ratio.
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Frequency and Phase Modulation

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

The phase modulation facility is ideal for
1esting narrow band a radios with a
deviation range of 0 to 10 radians and a
3 dB bandwidth up 1o 10 kHz.
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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 measuremanis, The pulse
modulation facility has an on/off ratio of
better than 40 dB and a rise time of less
than 10 ps 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 generators allow
the generation of 2 leval and 4 level FSK
signals from external logic level signals.
Tha FM deviation generated is set by
keyboard entry of the required deviation.
The facility is ideal for testing paging
recaivers and AF modams,

Sweep

The sweep facility of the 2023 and 2024
offers linear and logarithmic sweeps,
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 sweep.

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

The sweep can be initialed from tha
keyboard or by.a trigger input applied to
the rear panel and can be sat to single,
confinuous or startstop operation, A
single step tacility Is also provided.
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The Irequency sweep fagility s
particularly well suited to EMI testing in
GTEM cells and screened rooms. Whilst
the signal generator is sweeping the RF
level can be altered using the rolary
control to manually correct the RF lavel
at the output of AF amplifiers. The
sguara wave modulation source allows
the generation of square wave amplitude
modulation 1o simulate the effect of
TOMA  bursts  from communication
systerns on devices being tested for
MC immunity,

The optional high RF oulput power to
425 dBm can eliminate the need for
extarmal amplifiers when using small test
cells,

Size and weight

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

The low waight of the product makes it
ideal for poriable applications within
service and maintenance environments.
The shallow depth and full width of the
instrumant s convenient for oparation on
tha bench, particularly where instruments
need to be stacked,

Spectral Purity

Measurement of receiver seleclivity and
ultimate signal fo noise ralio reguires
good spectral purity, The 2023 and 2024

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

demanding measurements to be made at
an affordable cost,

Instrument stores

The 2023 and 2024 signal generators
provide extensive slorage facilities for
simplifying repetitive test scenarios. Up
1o 100 carrier frequency values and 100
complete instrument settings. All of these
stores are non-volatile.

A =oftware protection syslem ensures
that individual stored seftings cannot be
accidentally overwritten. The use of an
glactronic storage medium without back
up batteries ensures long storage lifetime
and avoids penodic 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 dewnloaded
and then recalled by store number to
avoid the time overhead introduced by
tha handling of the GPIB protocol.

Sequencing

A softwara facility allows 9 sequences of
stored instrumen! seftings 1o be defined.
The incrementing faciliies can then be
used 1o cycle through the sattings in
manually operated lest syslems of 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 protectad 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 senal number),
choice of intermal or extermal standard
and GPIB address.

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

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

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

In talk mode, the cumrent settings,
instrument status and the identity string
can be read.

An RS5232 interface is fited as standard
with a common command set o GPIB
commands. AS232 control is particutarty
suitable for use with simple external
controllers or AF modems when tha
instrument is being used in a remota
location.

Memory Clening

The stored settings in one  signal
genarator can be translered 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 production linas.

OPTIONS

The standard fealures of the signal
genarator can be enhanced by taking
advantage of the various options
available

Mo attenuator option

This oplion reduces the instrumeant cost
by deleting the intemal attenuator. An RF
output range from —2 dBm to +15 dBm is
provided and is a vary economic solufion
for  applications requinng a  local
oscillatar.

DC Operation

The DC supply cption allows the signal
genarator 1o be used in vehicles, remote
areas or where the Integrity of the AC
supply is not guaranteed.

High power

A high power option is available which
provides an AF oulput up to +25 dBm
ideal lor use as a local oscillater or
testing passive and active companants,

Rear panel connectors

To facilitate the incorporation of the
signal genarator in a preduction rack, the
connaclors can all be on the rear panel.
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GENERAL DESCRIPTION

MWMNrMWW'&mzh
12GHz md SkHE 0 2.4

or
GFB and AS232 am inchuded as standird 0 enable
remiote control of all unctions excepl the supply swilch,

§ kHz 10 1.2 G (2023)
G RHr to 2.4 GHE (2024)

Resolution
1Hz
Accuracy
A froquency' stincdaed.
Phase incremanting
Tha casmior phaso can bo advancaed o elaced N s5ps
S o 05 0.08° Lsing 1he molarny control.

Aa
ng;ﬁnunauaﬁ 0.1 g8 reschubon. When AM B
ealecied, ta maimum AF oulput level decroases
fineasty with increasing AM depth o +7 dBm at 38.6%
depifi

RF Lawval Units
Uknits bersed b0 i, mV, ENF of PO; dB relative o
1V mfvmam:mﬂn.m@m
betvenen dB and Enear units may b achiewod
%‘ﬁﬂ'l]h‘! umits ey (0B or V. myY, v}
e it can ba normalisged for 75 £ oparalion
with an Fmpadance comaeriar,

m% range 17°C 10 27°C

=12 GHz
+{1.6 dB
=02

<24 GHz
1.6 dB
=l

== 27 M
Ti e
Stadty GB°C
Attenuator hold
of the stap aflenunbor from the kevel at

Inhites opermtion
which e key is enabled, Lisable for o keved changs of
Liga ey 28 0B,

VEWA
For outpul kveds lass than -5 dBim, oulput VEWH &
lgs= than 1,31 bor camer frequoncies up B 1.2 GHr
w&&m 1.5:1 for carmer froquancies up 1o
24 i

RF Dutpul connector
50 L1 bypa N connacior to MIL 3801230

Dmpulpm‘hctlm
Prosacted from a sounce of ninverss power up o 50 W
from 50 W o 25 W o o source VSWR of 501
Prodection ciouil cin be resel rom @ frond pansl o
via the GPIEVAS232 nloraces.

SPECTRAL PURITY
Al AF Wrvols up ¥ +7 B

Harmonics
Typé Ibartter than -30 dBc for AF levels up o
+ dBim.
Typically bofer than —25 dBic for AF kewols up 1o
+13 dBm

Sub and Mon harmonics (for offsets = 3 kHz)
Baber than — 70 dBe 10 1 GHz, bofler than -84 ¢8c
aberoe 1 GHz, botier than 60 dBe above 2 GHz.

Resaidual FM (FM off)
Legs than 4.5 Hz AMS dendafion in o 300 Hz o 3.4 kHe
urmwelphiad bandwidth ad 1 Gz,

558 phase nolse
Betler fan - 124 dBoHz at 20 kMz ofiset from 4 carmar
traquency of 470 MH, typically -121 dBoHz at 20 kHz
offsat from a canier frecquency of 1 GHz,

550 Frats Nolsn (et

| el

L

]
N o
s O a— )
Dt (1)
Carrier Loakago

Less than 0.5 m PD al tha camed ingcquasnday in o o
T 26 mm dametsr iop, 25 mim bom he saefacs of
The signal goresaion
M on AM
Typically 0.1 rackans ai 30% dopth a1 470 MHz,

MODULATION MODES
Iremiad and astornal madulnion i be
amplituds

simuBAneoUsty
eabliad o allow comibingd and fraquency (o
| moduiation
mcdulaBion can be used in combinaion with e
it fonms of moduiation from an extemal putse
SO0ION.

FREQUENCY MODULATION

Deviation
O by 100 kHz, 3 digits or 1 Hz resclution

Accuracy at 1 kHz
+5%

Bandwidth |1 dB

DC o 100 kHz cophod)

10 Hz o 100 (A0 couphod)

0 Haz i 100 ki (A0 coupled wih ALC)
Group de|

LLess than 5 jis o 100 kHz

Carrler requancy offset (DG coupled)
Lesz than 1% of #w sat frequency deviation

Distortion
Loss than 3% af 1 kHz e Lo devations up 1o
00 kHEz, T < 1.5% &t § kHz rate for deviations
up o 10
Modulation source
Irtamal modutation

BNC.

Modes
2 tevel or 4 el FSK

Data source
External data connecied o TREGGER contnediorn (2
lervel] or TRIGGER and PULSE connedions (4 level),

Fraquency shift
Sattabia up 1o =100 kHz

Accuracy
As FM denaalion accurincy,

Timing [ittar
£32 s

Filtar
Béh orclor Blassal, ~3.08 at 20 kHz

oaciliaior or axiemal via fnont panel

PHASE MODULATION

Devintion
0 'to 10 redians, 3 dgits or (.01 mesclulon

A:-:ur“y at 1 kHz
5% of indcabad devialion exchiding msadual phass

www.valuetronics.com

3 dB Bandwidth
100 Hz 1o 10 kHz2

Distartion
L Bhann 3% a1 10 rackans af 1 kKHz midcklation rate.
Typacedly < 0.5% for deviaions up ko 1 radian at 1 kHz

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

AMPLITUDE MODULATION

For camier irquencies <500 MHz, usabla o 2 GHz

Range
0 4o 99.50%. 1% maoktion

Accuracy
5% of sot degth at 1 kHE (@t +17°C 0 270 amibent
e ribury), terrpenaiun coofliclent <=0.02%5CL

B g
L]
10 Hz o 30 kHz (AC couplad)
20 M o 30 kHz (AC coupled with ALC)

Distlortion
=2 5% @l 1 kHE rabe for modutation dephs up o B0
and <1.5% at 1 kHz rate for modulaton dapths up o
e

Maodulation source
Intemal LF generaior of acdermal, via fronl panol BNC,

DULATION

meﬂnga
32 MHz Yo 2.4 (SHE, usable 1o 10 MHz
AF level range
Maodrmism outpot s redhucad 1o -+ dBm
RF lavel accuracy
‘Whan mahulntion & anabled, sk + 05 dB 1o
vl Dooumcy Spociicasion.

Control
Pudsa inpuf & on a mar pansl BN with 10 k22 mput

oqu'.ru:l tuims e camier off, a logic 1
o & V) urns the camier on
h'.a:-tﬂ'urnm}t:s =15

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

Rise and fall times
Less than 10 us

MODULATIO

Frequency range
0/0% Hz to 20 kHz
Rasolution
001 Hz for irequencies up o 100 Hz

0.1 Hz for requencies up o 1 kHz
1 He for frequencies up io 20 kHz

Fr::l.m'my BCCUracy

Distorthon
Less than 01

Wavelorms
Sine wave 10 20 kHz and a ranguiae or squars wir i
JeHz

“ THD at 1 kHr

Square Wave Jitter
<A 5 on ey edoe
Audio Output
T riochulation i avasdable on o front

oscllaion signal
panel BNC connector 2t a lovel of 2 V RMS EMF fom
& 800 £1 source mpedance.

EXTERN

Irp.:onmkmw BNC commactor, The
modulation = callboaled with 1414 Y peak (1 V BMS
R

MODULA

mmmummmmwwa
ALC WNWWW

l:ﬂl?' Vo125V

High and kow indicalon on hum:hyntsnm

e input i ousicke the kenvodling ranga
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Control paramaters
Stawrt and stop valkuos of carmer frequency

Linoar swoegp
Frequency step size of 1 Hz mmimum

Logarithmic swoeep
Parcentage incremen of 0.01% o 507 in D01 =% sheps
Stap lme
50 ps o 10 5 pes shep,
Trigger
A Ingir input i mvailabla on a rear BHC
memmuiuaﬁgﬁlﬂé
stansiog or singht slog moce:

STANDARD

TCXQ
10 M-z

Tamperature Stabdlity
E‘Eﬂ%f'l\ln +5 0 W creirr This exsrabingg e of 010

Againg rate
Lo than =1 i 10° per year

connecion acooepts an axtormal inpul of
1 WBHE o 10 MMz il a kreol of 250 my AMS 10 TAY
H.HS-!'MHL‘I.J

Output

Raar panal BMG comnecion peovides an output ol
16 MHz at & nominal level of 2 W pep inso 50 00

AEMOTE CONTROL
GPiB
P.Iwh.rmlsunepu this Buppdy Swileh an nemolely
Capabilities
In acoordance with IEEE 486 2.

SHT, AH1, T8, L, SR, ALY, P‘F"l:] DGy, 0T, GO, E2

RS5232
Al lunctions exeent the Supply swilch ame remolaly
[CGTRITHTA

Connector

B wary matle O-type
Bit rate

300 fo 9E00 bia's

Handshake
Harowan: DTH, ATS, CTS and DER
Saltwana: XOM ard XOFF

Eloctrical
Indortace to RSZEHD

ELECTRO-MAGNETIC COMPATIBILITY
Cemnlionme with European Directve BCSEEC and
Bessociatod Intomationad Standards. Complbes with the
rmils specified 1 the tolowing standards:

ENGS011 Class B CISPR R

ENSD0E2-1 IEC 801-2.3.4

ENB0S55-2 IEC 5552
SAFETY

Cornples with IEC 1010-1, BS ENG1010-1 class 1
equipmamt and b ke use in 8 pollution degree
emironmont. Tha nsinment i desgned o0 operake
fresm e ineialiation categony 1 or 2 Supply

RATED RANGE OF USE
(Ower which full specification s mist)

Temperalure
D ss'C

Humidi
Up i

Al tude
Ui %o 3050 m {10,000 fil

CONDITIONS OF STORAGE AND TRANSPORT

Tomperaturs
G Io-T1°C

Humidity

i B0 957 at 40°C
Altinsde

Lty ARG e 15,000 1)

POWER REGUIREMENTS

AC Supply
8010 132 V o 160 o 264 ¥
AT Hz bo B3 Hz 175 WA mesdmum

CALIBRATION INTERVAL
2 yoars
DIMENSIONS AND WEIGHT

ewer profections bul exciuding from panes hanles)
g;ghl Wigh  Depth

A mm  Sdlimm <8Ry

QOPTIONS

NO ATTENUATOR
Crrits the intemal step atienuator, Speafication as
standand instrument wh lollowing saoeptons

RF output rangs
Freers -2 dBem 1o+ 156 dBrm. W AM s sobieched tho
AT outpud kraal reduces Enedrly with AM dopth
10 +2 oBm &1 maximam AR depth

Pulse modulation
Aot anvadable

Dutput protection
POt probecion & ot pronaciod

DC OPERATION
Allows for cperation frem an exiemal DO
N modition o an AL powsr Bous.
simndan i‘ﬁiﬁmﬂmmlmm

D¢ supply range
ARET R RN

AC Supply Frequency
AT Hzr o440 Hz at 90 m 132 ¥
AT Hir ki3 Ha o 188 o P Y
200 VA maudmum

wal 400G

S-\:'UIW

O consumption
70V with
4 fitted

A ot fed. 95 W with option 5 and

HIGH POWER
Specificatons A% slandand rstrumant with e bollowing
ExCHEon

AF output range
E3T dBm o +25 dBm for carer frequencies up o
1.2 GHz, Uncalbrved o 2.4 GHz.
Naimiam cufput 18 mcuced oy 5 08 when pulse
maculation is soleciod and/or by up o & dB depandant
Lpon el AM degth
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RF level accuracy
Accuracy aver 17°C 1 27°C
=1.2 GHz <24 GHz
=1d8 =2 dB
Tamp +0 02 +0 04
Saability a8/ "C
Harmonics

Typecaly betier than -25 dBc for evets 608 below he
MaxdTIET specied oUIpRA.

HIGH STABILITY FREQUENGY STANDARD
Repinces the nemal TCXO wilh & nigh siabiity OCH0.
Specificanon &8 standand ngtrunel wih e folowing
axceptions:

g rate
+2 540 107 per oA, =5 0 107 pef day aler 2 imonife
CONBNLUOLS LiSa

Siabillity
Barttar thurn +5 i 108 o e emperatons nge O ko
50°C.

Warm up time
WERin 21 107 of frud Besussresy 10 emewliss mflr
swilch on at a termperating of 20°C

REAR PANEL CONNECTORS
RF outpul, modulation inpet and aud cufpul
connicies am transfarmad o the near panel. Tha signal
grmridte specilficiion & nof altened.

VERSIONS AND ACCESSORIES

When crdering pleass guoba this 1UT ordsing numbes
Irlcamatice

Ordaring
Kumbers

2023
2024

Verslons
8 kHz 10 1.2 GHz Signal Generabor
8 kHz 10 2.4 GHz Signal Gonarator

Opticns

Mo attonuatoe (nol available with
optin 3}

DL aporation

Hegh powar (nol avallable with
opbon 1)

Higghy stabilily frequency standand
Raar pansl oulputs

Supplied with

AL powar supply Iead
Dperating Manual

0K suppdy kead (option 2 only]

Option 1

Option 2
Option 3

Optian 4
Cption §

46882-225U
43130-118U

ACcossories

S075 0 adapber. M
BMNGC (. 5.7 ¢ loss
Service manual
Front bracket ke maynting kit
Trangif caso

Solt carmy case

RI2IIL cabla, Bway female to
Foway formale, 1.6m

1m GPIB lead

TCS010 TEM Cedl (50 saparatsa
shiit)

54311-208Z

46880-068C
46884-7920
ABEEZ-B01J
46662-802F
46884-650F

431281850
59999-724N

(i b
to 1 GHz.




