10 kHz to 1.2 GHz Signal Generator
10 kHz to 2.4 GHz Signal Generator

[ Wide trequency coverage:-
10 kHz t0 1.2 GHz (2023)
10 kHz 1o 2.4 GHz (2024)

& Sweep mode
ERPFOGOW

B Sine, triangular and square wave two
tone modulation source

i RE232 and GPIB controf

2023 and 2024 signal generators are
portable and lightweight, offering carrier
frequencies from 10 kHz to 1.2 GHz (2023)
and 10 kHz to 2.4 GHz (2024).

The instruments are suitable for a
wide range of applications in laboratory,
production, service and maintenance
environments.

The GPIB facility allows the unit fo
be included in ATE systems for faster
manufacturing throughput.

The inclusion of an R8232 interface,
with 2 common command set to the GPIB
facility, simplifies remote control of the
signal generator in basic test systems and
allows control via & modem,

Availability of a large number of non-
volatile memory locations reduces the
set-up time within ATE systems and can
be used to simplify test procedures in
manually confrolled systems. A memory
cloning facility, using the GPIB or RS232,
allows the memory setlings to be dupli-
cated quickly and efficiently.

Operation

A flexible operating system using keyboard
or cursor selection of the main parameters
ensures simple and fast operation. A
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B Comprehensive modulation facilities:-
Amplitude, Frequency
Phase, Pulse, FSK

B Excellent rack space efficiency

EE Simple operation through menu
selection of modes

B DG operation option
B Optional +25 dBm RF output

simple menu system can be used to
configure the instrument to the user’s
required mode of operation in a simple and
intuitive manner,

A rotary control and up/down keys
allow easy modification of the selected
parameters.

Frequency selection

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

RF Qutput

Peak RF oulput levels 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 RBF output without
introducing RF level dropouts from the step
attenuator to facilitate testing of receiver
squelch systems. A carrier ON/OFF key is
pravided to completely disable the output.

50 W Protection

An electronic trip protects the generator
output against reverse power of up to 50 W
from source VSWR's of up to 51,

2023
2024

preventing 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 life and low cost of ownership.

Modulation QOscillator

An internal modulation oscillator is provided
which is capable of generating one or two
tones in the frequency range of 0.01 Hz to
20 kHz. As an allernative 10 a sine wave
output, a triangular or square wave output
can be provided. An input on the front
panel enables an extemal modulation
signal fo be combined with the internal
modulation fo simplify the testing of
complex receiver systems.

Modulation

Comprehensive  amplitude,  frequency,
phase and pulse modulation facilities are
provided for testing all types of receivers.
A MOD ON/OFF key simplifies the testing
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 frequency modulation capability. AC
or DC coupled FM can be selected with
very low carrier frequency error and drift in
the DC coupled mode. The DC coupled
mode is ideal for testing tone and message
paging eguipment accurately,

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

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

FSK

I addition t© the analog FM facilities, the
2023 and 2024 signal generators allow
the generation of 2 level 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
receivers and RF modems.

Sweep

When configured as a swepl carier
frequency generator, the start and stop
frequency. size of step and time per step
can be entered.

The sweep can be paused and the
frequency varied by the rotary control to
investigate a problem area and the sweep
can be started again from where it was
paused.

The sweep can be initiated from the
keyboard or by a trigger input applied 1o 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 frequency sweep facility 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 rotary control
to manually correct the RF level at the
output of RF amplifiers. The square wave
modulation source allows the generation of
square wave amplitude modulation fo
simulate the effect of TOMA bursts from
communication systems on devices being
tested for EMC immunity.

The optional high RF output power to
+25 dBm can eliminate the need for
external amplifiers when using small fest
cells.

Size and weight

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

The low weight of the product makes it
ideal for portable applications within service
and maintenance environments.

The shallow depth and full width of the
instrument is convenient for operation on
the bench, particularly wherg instruments
need to be stacked.

Spectral Purity

Measurement of receiver selectivity and
uitimate 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 —121 dBc/Hz at 1 GHz
to allow dernanding measurements o be
made at an affordable cost.

Instrument stores

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

A software protection system ensures
that the stored setlings cannot be
accidentally overwritten. The use of an
glectronic storage medium without back up
batteries ensures long storage lifetime and
avoids periodic replacement of batteries.

A large volatile storage system capable
of storing 100 instrument setlings 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 protocol.

Sequencing

A software facility allows 9 sequences of
stored instrument settings to be defined.
The incrementing faciliies can then be
used to cycle through the settings in
manually operated test systems or be
operated via a frigger.

Calibration Data

All alignment data, including the internal
frequency standard adjustment, is digi-
tally derived and realignment can be
undertaken without removal of extemnal
covers, by protected front panel functions
or via the GPIB. Use of digitally stored
realignment eliminates the use of mech-
anical adjusters to minimise long term drift
and vulnerability to mechanical shock.

Status information is stored, including an
identity string (type and serial number),
choice of internal or external 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 vyears helps towards low cost of
ownership.

Programming

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

In talk mode, the current setlings,
instrument status and the identity string can
be read.

An RS232 interface is fitted as standard
with a common command set to GPIB
commands. RS232 control is particularly
suitable for use with simple external
controllers or RF modems when the
instrument is being used in a remote
location.

2023/2024

Memaory Cloning

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

Options

The standard features of the signal
generator can be enhanced by taking
advaritage of the various oplions available.

No attenuator option

This option reduces the Instrument cost by
deleting the internal aftenuator. An HF
output range from -2 dBm to +15 dBm is
provided and is a very economic solution
for applications requiring a local oscillator.

DC Operation

The DC supply option allows the signal
generator to be used in vehicles, remote
areas of where the integrity of the AC
supply is not guaranteed.

High power

A high power option is available which
provides an RF output up to +25 dBm ~
ideal for use as a local oscillator or testing
passive and aclive components.

Rear panel connectors

To facilitate the incorporation of the signal
generator in a production rack, the con-
nectors can all be on the rear panel,

GENERAL DESCRIPTION
2023 and 2024 cover the frequency range 10 kHz to
1.2 GHz and 10 kHz to 2.4 GHz respectively.
The BF output can be amplitude, frequenoy, phase or
pulse modulated, An Internal synthesised
programmable AF source Is capable of generating
single or simuliansous two tone madulation.
GPIB and RS232 are included as standard 10 enable
remote controt of alt functions except the supply switch,

CARRIER FREQUENCY
Range
10 kHz to 1.2 GHz {2023)
10 kHz 1o 2.4 Gz 12024}

Resolution
1 Hz
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2023/2024

Accuracy
As frequency standard,

RF QUTPUT

Range

~137 dBrm o+ 13 dBm, 0.1 dB resolution. When AM s
sefectad, the madmum BF output lovel decreases
Hnearly with Increasing AM depth o +7 dBm al 88 9%
depth,

FF Level Units
Units may be setio uV, mV, EMF or PD; dB refative to
1V 1 eV EMF or POy or dBm. Corwversion between dB
amd ingar unils may be achisved by pressing the
appropriate units key (@B or V, mV, pV, The output leve!
can be normatised for 78 (2 operation with an
impadance converier,

Accuracy
QOver temp range 17°C 1o 27°C
<12 GHz <24 GHz
>~127 dBm +0.8 dB 1,648
Temparature <20.02 <z0.04
Stability dB/"C

Attenuator hold
irhibits operation of the step attenuator from the level at
which the key is enabled. Usable for a level change of
WP o 28 dB.

VEWR
For output levels less than ~8 dBm, output VEWR is
less than 1.3:1 for carier frequencies up to 1.2 GHz
and less than 1,51 for carrier frequencies up to
2.4 GHz,

HF Output conneclor
&0 £2 type N connector to MIL 3801230,

Qutpu! protection
Protected from a source of reverss power up o S0W
from 50 €2 or 25 W from a source VEWH of 5:1,
Protection circuit can be reset from the front panel or
via the GPIB/RSE32 interfaces.

SPECTHAL PURITY
Al BF levels up to +7 dBm:

Harmonics
Typically better than ~30 dBe for RF levels up to
+7 d8m,
Typically better than -85 dBeior RF jevels up o
+13 dBm.

Non harmonies dor offsets > 3 kHz)
Better than -70 dBlc to 1 8z, betler than -84 dide
above 1 GHz, balter than <80 dBg above 2 GHa,

Residual FM (FI off)
Less than 4.5 Hz HMS devistion ina 300 Hz o 34 kHz
unweighted bandwidth at 1 GHz,

S58 phase noise
Battar than ~121 dBo/Mz 8t 20 kHz offsel from a camer
frequency of 470 MMz, typically ~121 dBoMz at 20 kM2
oiiset from a carrer frequency of 1 GHz.
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Carrler Leakage
Lass than 0.5 uV PD at the carrigr equancy in a two
turn 25 mn diameter loop, 25 mm from the surlace of
the signal generator,

OM on AM
Typically 0.1 radians at 30% depth at 470 MMz,

MODULATION MODES
Indemal and extermnal modulation can be simultanaously
enablad to allow combined amplitude and frequency (or
phase) modulation,

Pulse modulation can be used in combination with the
other forrns of modulation from an external pulse
SO0,
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FREQUENCY MODULATION
Deviation
0 1o 100 kHz, 3 digits or 1 Hz resolution

Accuracy at 1 kHz
+8%

Bandwidth (1 dB)
DC to 100 kHz {DC coupled)
10 Hz to 100 kHz (AC couplad)
20 He o 100 kHz (AT coupled with ALC).
Group delay
Less than B us to 100 k2.

Carrier frequency offset (DO coupled)
Less than 1% of the set frequency deviation,

Distortion
Less than 3% at 1 kM2 rate for devistions up to
100 kHz, Typioally « 08% at 1 kHe mte for deviations
up to 10 kkiz,
Modulation source
gleénaf matulation osciiator or extemal vis front panel
NG

FSK

Modes
2 level or 4 level FSK

Data scurce
External data connected to TRIGGER connector (2
fovell or TRIGGER and PULSE conneclors {4 lavel).

Frequency shift
Setable up 0 2100 k-

Accuracy

As FM deviation scouracy.
Timing jitter

3.2 s
Filter

8th order Bessel, -3 ¢B at 20 kMHz

PHASE MODULATION
Deviation

& to 10 radians, 3 dights or 0,07 resolution.

Accuracy at 1 kMz
+5% of indicated deviation excluding residual phase
maodulation.

3 d8 Bandwidth
100 Hz 10 10 kHz

Distortion
Less than 3% & 10 radiars at 1 kHz modulation rate,
Typically < 0.5% for deviations up to 1 radian at 1 kb2
Modulation source
internal LF generator or external via front panel BNC.,

AMPLITUDE MODULATION
For carmier frequencies <1 GHz, usable to 2 GHz,

Range
010 89.9%, 1% reschition,

Accuracy
+5% of set depth at 1 KMz (gt +17°0 10 2770 amblent
temperaturel, emperature coelficlend <s0.08%°C.

148 Bandwidth
B¢ to 30 kHz (DC coupled)
10 Hz to 30 kHz (AC coupled)
20 Hz to 30 kHz (AC couplad with ALD)

Distortion

For modulation depths up 1o 80%. less than 3% at
1 kM2 rate.

Modulation source
internal LF generator or extemal, via front panal BNC.

PULSE MODULATION
Frequenoy range
32 Mbz to 2.4 GHz, usable 1o 10 MHz

RF lovel range
Maximum guarartesd oulput is reduced to +8 dBm,

FF level accuracy
When pulse modulation is enabled, adds = 0.5 dB 1o
the RF lavel accuracy specification.

Control
Pulse inpul is on 8 ragr panel BNC with 10 k2 input
impedance.
Alogic 0 (0 V to 1 V) tums the carrier off, a logic 1
{38V 105 V) turns the carrier on,
Maximum inputis 215 V.

Ondolf ratio
Batter than 45 dB below 1.2 GHz, betier than 40 dB
above 1.2 Gz,

Hise and fall imes
Less than 10 us

MODULATION OSCILLATOR

Frequency range
0.07 Hz o 20 kHz

Resolution
0.01 Hz for frequencies up o 100 Hz
1.1 Mz for requencies up 1o T kMz
1 Hz for frequerncies up to 80 kHz

Frequency accuracy
As frequency standard

Distortion
Lass than 019 THD at $ kHz

Waveforms
Sine wave 0 20 kMe and a angular or squae wave 1o
I kMHz

Bquare Wave Jitter
«<6.4 Js on any sdge

Audio Qutput
The modulation osciliator signal is available on a front
parel BNC connecior at a level of 2V BME EMF fromaa
800 £2 source impadancs.

EXTERNAL MODULATION
Input on the front panel via BNC connector. The
mudulation is calibrated with 1.414 V peak (1 V RMS
sine wave] applied. Input impedance is 100 kQ
raminal

MODULATION ALC
The external modulation input can be eveliad by a peak
leveling ALC system over the input voltage range of
0.75 V1o 1.26 V RMS sine wave.,

High and low indicators on the display indicate when
the input is outside the levelling range.

SWEEP MODE

Control parameters
Staristop values of carrer frequenty, requency step
zize and fime per step.

Step time
20 ms to 10 s per step.

Trigger
A trigger input is avallable on a rear panel BNG
connector and can be set 1o {or single, continuous,
starystop or single step mode.

FREQUENCY STANDARD

TCXO
W M2

Temperature Stability
Better than +5 in 107 over the opsrating range of 0 to
55°C.

Ageing rate
Less than &t in 10 per yvear

External input
Rear panel BNC connector accepts an external input of
1 MMz or 10 Mz ata level of 220 MV RMS o 1.8V
RMS info 1 ki

REMOTE CONTROL

GPIB
Al functions except the supaly switch are remotely
programmable,

Capabilities
The GPIB interface complias with the following subsets
as defined in IEEE standard 488.2:
SH1, AHY, T8, TEQ, L4, LEG, 8R1, RL1, PPO, DC1,
DT, CO, E2

RS232
All functions excep! the supply switch are remotely
programmable.
Connector
& way male D-iype.
Bit rate
300 to 9800 bits/s
Handshake
Hardware: DTR, RTS, CT8 and DSR
Software: XON and XOFF

Elgetricat
Interface to RS232D




ELECTRO-MAGNETIC COMPATIBILITY
Conforms with the protection requirements of Council
Dirgctive BY/336/EEC. Complies with the limits specified
in the following standards:

ENBS0TY Class B CISPR 1l
EN5S0082-1 IEC 801-234
ENBOBES-2 IEC 565-2
SAFETY
Compiies with EN81010-11EC1010-1
RATED RANGE OF USE
{Over which full specification is met)
Temperature
010 58°C
Humidity
Up 1o 93% at 40°C
Altitude
Up to 3080 m (10,000 1)
CONDITIONS OF STORAGE AND TRANSPORT
Temperature
~40°C to +71°C
Humidity
Up to 95% at 40°C
Altitude
Up 0 4600 m (15,000 &)
POWER REQUIREMENTS
AL Supply

QU i32Vor188o 264V
47 Mz to 63 Hz 175 VA maximum

CALIBRATION INTERVAL
2 years
DIMENSIONS AND WEIGHT
{over projsctions but excluding front panel handles)
Helght  Widih Depth Weigit
10T mm 419mm  440mm  <Bkg
QPTIONS
NO ATTENUATOR

Ormits the internal step attenuator, Specification as
standard ingrument with following exceptions:

RF output range
From —2 dbim 1o +15 dBm. When AM is sslected the
maximum output level reduces linearly with AM depth 1o
+B dBen at reaximurn AWM depth,

Fulse modulation
Mot available.

Output protection
Heverse power protection is not provided.

DC OPERATION
Allows for apsration from an extsmal DO power souwrce
in addition to an AC power source. Specification as
standard instrument with the following additions:

DC supply range
1VIe32Y.

AC Supply Frequency
47 Hz 10 440 Hz at 80 w0 132V
47 Hz 1o 83 Hz at 188 10 2684 W
200 VA mepdmum

DC consumption
70 W with Option 3 no

HIGH POWER
Specitications as standarg instrument with the following
axcaptions:

AF output range
~137 dBm to +25 dBm for carrier frequencies up to
1.2 GMz
~137 dBm 10 +19 dBm for carrer requencies above
1.2 GHz.
RMaximum output 1s reduced by & dB when pulse
modulation is selected and/ar by to 6 di dependent
ugon set AM depth.

HF level accuracy
Accuracy over 17°C to 27°C
«1.2 GHz «@4 GHz
+1 dB +2 dB
Stability +0.02 *004
dB/*0
Harmonles

Typically better than -25 dBc for lavels 6 dB below the
maxirnum specified output.

HIGH STABILITY FREQUENCY STANDARD
Replaces the intemal TCXO with a high stability GCXO,
Specitication as standard instrumsnt with the following
exceptions:

Ageing rate
+2.5 in 107 per year, #5 in 10° per day alter 2 months
continuous use.

Stability
Better than 5 in 10° over the lemparature range 0 to
850°C,

Warm up time
Within 2 in 107 of final frequency 10 minutes after switch
on at a temperature of 20°C.

REAR PANEL CONNECTORS
RF output, modulation input and audio output
comnectors are transferred o the rear panel. The signal
qonerator specification is not altered.

2023/2024

VERSIONS AND ACCESSORIES
Whaen ordering please quole the full ordering number
information,

Ordering

Numbers
2023
2024

Versions
10 kHz to 1.2 GHz Signal Generator
10 kHz to 2.4 GHz Signal Generator

Options

No attenuator {not available with
pption 3}

DO operation

High power {not available with
option 1}

High stability frequency standard
Rear panel outputs

Option 1
Qption 2

Dotion 3
Dplion 3

Option 4
Option &

Suppiled with

AL power supply lpad
Operating Manual

DC supply lead {option 2 only}

43129-003W
46882.225U
43130-1194

Accessories
54311-208BZ | 5075 2 adapter
46880-068C | Service manual
A6884-7920D | Rack maounting kit
466682-801J | Transit case
486662.-602F | Carrying case
46884-650F | RS232 lead
43129-189U | GPIB lead
S99G9-724N | TEM Ceall
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