Advanced Test Equipment Rentals

A\
Established 1981

www.atecorp.com 800-404-ATEC (2832)

10 kHz to 1 GHz AM/FM Signal Generator

2022D

Ideally suited for production and maintenance markets as a compact, inexpensive signal generator
offering AM, FM and ®M modulation.

QR T e

M Wide frequency coverage:
10 kHz to 1 GHz

M +13 dBm output
M Small, light and rugged for portability

R Non-volatile memory with 100
settings

W Powerful second functions for rapid
fault finding and calibration

2022D Signal Genarator is a compact,
lightweight unit offering frequency, phase
and amplitude modulation over the
frequency range 10kHz to 1GHz.
Output levels from =127 dBm up 1
+13dBm are provided and the unit is
designed for a wide range of applications
in research, development, production
and maintenance. Microprocessor
control provides simple and rapid
operation via direct keyboard entry of
settings. The non-volatile memory, which
can store up to one hundred settings,
further reduces measurement time. Full
GPIB programmability adds greater
fiexibility and faster throughput in
systems applications.

SIMPLE OPERATION

A simple keyboard layout ensures easy
operation. All parameters are set using
the numeric keys, while up and down
keys allow the values 10 be vared in
steps of any size. A TOTAL SHiFT key
displays the deviation {rom the original
setting and a RETURN key retums the
selected parameter to the original value.
All front-papel functions are available

B Comprehensive amplitude,
frequency and
phase modulation

M Simple operation

W Reverse power protection up to 50 W
H Choice of ouiput calibration units

B GPIB programmability

from the GPIB interface. Frequency,
phase and ampiitude modulation are
selected by operation of the appropriate
key and, for rapid measurements of
received  signal-to-noisa  ratio, the
modulation can be switched on and off
using the MOD ON-OFF key. Provision is
made for operation with an external
reference frequency of 1 MHz, 5 MH2z or
10 MHz as required.

DISPLAY

Measurament settings are indicated on a
large liquid crystal display, offering clarity
and low power consurnption. The display
features 7-digit resolution for carmier
frequency, 3 digits for modulation and 4
for RF level, with units annungiators for
unambiguous reading. Status and
diagnostic information are also shown.
Carrier frequency, modulation and RF
level are all shown tagether.

QUTPUT

RF output leveis up to +13 dBm can be
set 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 ranga. Total level
accuracy is x1 dB for output levels above
-10dBm and 2 dB below —10dBm.
Levels are indicated on a four-digit liquid
crystal display with unils annunciators
and levels can be incremented in steps
of any size.

Catibration data held in memory

A choice of seven calibration units is
available to the operator and provision is
made for the simple conversion of units
{eg dBm to uV). Calibration data for the
output level is held in the memory and
may be altered from the frant pane! or
over the interface bus.

Offset facility

The output level can be offset by up to
+2 dB from the calibrated value 110
compensate for cable or switching losses
external to the generator. The operator
may also use this facility as a means of
deliberately offsetting the output level {o
ensure that all generators in an area give
identical measurements. While using the
oftsetting facility the main calibration of
the generator is not lost and may be
returned to at any time.

REVERSE POWER PROTECTION

An electronic trip protects the generator
output against reverse power of up to
50 W, preventing damage to output
circuits when RBF or DC power is
accidentally applied. This feature
contributes to long unit life and low cost-
of-ownership.,

MODULATION

Comprehensive AM, FM and oM
facilities are provided for testing all types
of receivers. Three modulation
frequencies are provided as standard
and 2 MOD ON-OFF kay s fitted to allow
signal-to-noise ratio checks 1o be made.

FM, AM and phase modulation

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



External modulation

=xternal modulation is pessible with a
wide band input of 50 Hz to 50 kHz for
M, 80 Hz to 10 kMHz for ®M and 20 Mz
to 15kHz (DC coupled) for AM. The
characteristics of the FM input allow the
digital signals commonly used in mobile
radio t0 be handled. A moduiation
tevelling function is inciuded which can
ba disabled when not required. HI and
LQ indications show when the input level
is outside the rangs of the ALC system.

Auxiliary modulation input

2022D is fitted with a rear panel auxiliary
modulation input socket which allows an
extemnal modulation signal (eg a sub-
audible signafling tone) 1o be mixed with
the internal signal.

Modulation oscillator

2022D offers a choice of three internal
modulation frequencies, 400 Hz, 1kH2
and 3 kHz, saving the need for external
modulation signals in many routine
applications.,

:NCREMENTING

All parameters can be incremented or
decremented in steps of any size, which
may be simply entered via the keyboard
or GP{B. If no step size is entered for a
parameter the steps are pre-set to 1 kiHz
for camier frequency, 1kHz for FM
deviation, 1 radian for ®M dewiation, 1%
for AM depth and 1 dB for output level.

Single key operation

A singia tap on either the UP or DOWN
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 per second. For search
purposes it is possible to reverse this
stepping direction without the one
second delay.

NON-VOLATILE MEMORY

The inclusion of a true non-volatile semi-
conductor memory for storage of up to
twenty complete generator settings and a
further eighty carrier fraquencies ensures
that settings are retained even when the
generator is switched off, without relying
on a battery. Any of the sets of data can
be instantly recalled when required for
later use and the UP/DOWN keys may
be used to step through a sequence of
tests. A further feature enables a singte
group of preset measurement values to
be recalled automatically at switch-on.

Stored calibration data

In addition to storage and recall of
measurement  setlings,  non-volatiie
memory contaijps other useful data.
Calibration d - on RF level, FM
accuracy and RF calibration units — are

retained in these stores and may be
altered  using protected  Second
Functions. Output level offset values are
also retaine in  the instrument’s
memories and may be selected or

deselected Dby Second  Function
operation.

Stored status information

Status information stored includes:
internalexternal standard; GPIB
address; type and serial number.
Elapsed time indicators are also

accessed via the internal memores. One
stores the number of operational hours
since the instrument was manufactured
and cannot be altered. The other records
the number of elapsed hours since the
clock was |ast reset; re-seftings being
accomplished using a secure Second
Function.

Srored user-defined information

in GPIB operaton the non-volatile
memory may be used to store a user-
defined string. Up to 32 ASCII characters
may be written to, or read from the unit,
for example to record the instrument’s
inventory information, date of last
calibration, normal instrument location
etc.

PROGRAMMING

20220 is fitted with a GPIB interface so
that all functions can be controlied over
the bus. The instruments function as
talker as well as listener. In the listen
mode the generator's 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 the bus, allowing the
controller to learn settings for later use.

Ease of programming

Ease of programming is ensured by
careful selection of mnemonics. For
exampla to send a carier frequency of
123456 MMz, an FM deviation of
3.5 kMz and an output level of 1.74 pV,
and to place these settings in store 10 of
the memory, it is only necessary to send
over the bus the instruction:

CF123.456MZ, FM3.5KZ, LV1.74UV, ST10.

The use of commas as delimiters in the
instruction string ig not essential but often
aids interpretation of program lines.

Controlled service requests

Service requests (SRQs) are sent for a
variety of reasons including reverse
power protection tripped and illegal
characters recaived. SRQs may be
inhipited if desired by setting flags in the
generator using a Second Function,

2022D

SECOND FUNCTIONS

The front panal Second Function key
gives access to a number of different
features available with 2022D. Some of
these are related 10 maintenance,
calibration and programmable operation
via GPIB. To prevent accidental
interferance with the contants of internal
memories, those Second Functions that
engble the intemal data to be aiterad are
protected by a secure key sequence.

Protected calibration data

Two levels of protection are offered,
appropriate to the Second Function being
accessed. The most secure is reserved
for Second Functions that alter the
instrument's calibration data, change its
identity string, protect its store settings or
blank the displays when memories are
recalled, less severe is the first level of
protection, which enables the user to
access those Second Functions that do
not affect the fundamental calibration, but
which may be relevant to normal
operation. Examples include the
selection of RF level calibration units, RF
level offsets, external standard frequency
and switch-on status.

Additional operating features

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

MAINTENANCE AND CALIBRATION

The Second Function mode provides
powertul fault diagnostic facilities from
the front panel or via the GPIB by
aliowing the operator to send data
directly to individual Iatches in the
instrument. The resulting changes in
output conditions can be monitored and
the area in which the fault lies can be
localized quickly.

Automatic calibration

RF laevel, FM accuracy and frequency
accuracy can be adjusted without
removing the instrument's covers. Level
and FM accuracy can be adjusted aver
the GPIB, leading to fully automated
calibration routines.

Rapid repair

Careful mechanical design of the
instrument ensures rapid access to all
circuits for PCB or component
replacement. The main RF aszsemblies
are easily removed for inspection and
repair. Printed boards inter-connect by
means of plugs and sockets, SO
simplifying first-line maintenance.



2022D

SPECIFICATION

2022D is a synthesized signal gensrator covering the
frequency range 10 kiz o 1 GHz. Theomputmaybe
ampiitude, or frequency modulated using exther
the buiit-in AF souree or an external signal. AR control
settings ane entered from a front panel keyboand.

A single liquid oryste gispldy gives simuftaneous
readout of frequency, modulatan and output lavel.
Remoie control via the Ganaral Purpose interface Bus
is available.

CARRIER FREQUENCY

Range
10kHz 10 1 GHz,

Selection
By keyboard enlry.
indication
7 dig? LCO with units apnunciators.

Dispiayed Resclution
10 Hz up W 100 MMz, 100 Mz above 100 MHz

Accuracy

Equal o the freQuency slandard accuracy.
See FREQUENCY STANDARD.
RF QUTPUT

Leve!

-127 1 +13 dBm (0.2 pV to 2 V EMF), When AM is
selected the maximum dutput power reduces neady
with AM depih © +7 dBm at maximum AM depth.

Salection
B kegboard entry. Unite may be gV, mV, V EMF or
PE; relatve 10 1 gV, 1 mV EMF or PD; dBm.
Convarsion between d8 and voitage units may be
achieved Dy pressing the appropriate units key (018,
orV.mvV, pV).

Indication
4 digit LCD with units annunciators.

Dispiayed resolution
0.1 dB or better over the entire voltage range.

Output ievel accuracy
+1 dB for outout ievels above —10 dBm.
12 4B for output levels beiow =10 §8m,

Output level fiatness
Better than £0.5 dB from 10 KMz 10 1 GHz for output
levels above —7 dBm.

Qutput impedance
502, typé N farnale socket 1o MIL 3901230, VEWR is
batter than 1.5:1 for output lavels below —7 dBm.

Reverze power protection
An electronic tip protects the generalor output aganst
reverse power of up %0 50 W Irom 3 50 Q source or up
10 25 W with a source VSWR up 1o 5:1 for frequencics
trormn DC 10 1 GHz.
The trip may de raset from the front panel or via the
GPIB. For safety the protection is siso provided when
the instrurnent is switched off.

SPURIOUS SIGNALS

Harmonically reiated signals
For output levels up 10 «7 aBm;
Betier than 35 dB¢ for castier frequencies up ©
62.5 MHz; beter han =40 dBc.
Befter than ~25 4B for carmier frequencies above
62.5 MHZz; typically betier than =35 dBc,

Sub-harmonics (at output lavels below 0 dBm)
None for carrier frequencies up 10 500 MHz_ better than
~20 dBc for carper frequencies above 500 Mz,

Non-harmonically related signals
For cutput levels up 10 +7 dBm ang at offsets from the
camer of 3 kiHzZ or greater.
For camar fraquancies above 62.5 MMz, better than
-70dBc.
For camier frequencles below 82.5 MHz, bettar than
-65 dBc in the band up 10 150 MHz, and better han
«40 dBc in the band above 150 MMz,

1-€

Residual FM (with FM OFF)
Less than 7 Hz RMS devigtion in 3 300 Hz to 3 kiHz
bandwidth from 250 10 489 MHz and improving by
aoproxirmately 6 dB per octave with ing camer
{frequency down 1 62.5 MHz. Better than 3.5 Hz RMS
below 62.5 MHz.

SSB Nolze
ically less than —120 d8c/Hz al an offeet of 20 kHz
from a 470 Mz camier.
Typically less than —130 dBa/Hz at an ofise! of 20 kHz
from a 150 MHz carriet,

RF leakage
Lesg than 0.5 uV PD geneiated in 2 50 2i0ad by a
twomtum. 25mm loop, of more from the case of
the generator, with the output tevel set 1o less than -
'LOEgBm and the output temminated in a 50 (2 sealed

FREQUENCY MODULATION

Range
The maximutm deviation available vanes with carder
frequency range ag shown in the tabls below:

Frequency Range Maximum Doviation
500 MH2 o 1 GHz 999 kHz
250 to 500 MHz 500 kHz
125 0 250 MHz 250 kHz
625 o 125 MHz 125 KMz
Below 62,5 MHz 100 kHz
Displayed resolution

10 Hz tor geviations up to 9.99 kHz. 100 Hz tor
deviations from 10 kHz 10 99.9 KMz and 1 kHz for
deviglions from 100 kHz o 889 kHz.

Selection
By front pane keyboard. intemal 400 Hz, 1 kMz or
3 kHz medulation or extemal input may be selected.

Indication
3 digit LCD with units annunciatars.

Deviation accuracy
5% of deviation +20 Hz at 1 kHz modutating
frequency exchuding residual FM.

Frequency response
20,5 dB {rom 50 Hz to 50 kHz refative 10 1 KMz, using
external modulation inpit.
With ALC off the fow frequercy response Is extended o
10 Hz with 2 peak deviation vakg imitad 1o the lower of
999 kHz or {0.047 x Modulaton Fi ney in HZ X
{Carrier Frequency in MHz +180 {f Carrier Frequency
18 below 62,5 MH2)}] kHz.
Wit the ALC off, can also be Lsed for 10 Hz square
wave switchisggwilh a peak deviation value limited to
the lowsr of kHz or 0.6 times the value obtaned by
the formula above,

Distortion
Less than 2% 1otal harmonic distortion at 1 kHz
meddlation frequency and maximum deviation for any
camer frequency above 250 kHz.
Lass than OiS% total harmonic distortion ng kHzto(
modiating uency for deviations up to 25 kHz
any carriggarbegve 250 kMz with MOD ALC oft.

External modulation
Wit modutation ALC on the devialion is calibrated for
input lovals between 0.9 V and 1.1 V RMS sine wave.
A Hi or LO message is mdicated in the modulation
difgayifheapplbdleveiismldeﬂ'lerw\geoﬂhe
ALC.

With modulation ALC off, the daviation is caliprated for
aninput level of 1V BVS sine wave,
Input impedance: 100 kQ nominal.

PHASE MODULATION

Range
Paak daviation trom O 19 5.99 mdians.

Displayed resolution
ogiay radians.

Selection
front panel keybeard. intemal 400 Hz, 1 kHz or
3 modulanion or extermnal NpLt may be sslected.

Indication
3 digit LCD with units annunciiors.

Deviation accuracy '
5% ot deviation +0.02 radianz at 1 kM2 modulating
frequency excluding msicual phase modulaton,

Frequency response
+1 dB from 10 HZ 10 10 kHz refative to 1 kHz, using
extemal modulaion input and with ALC off.
27 dB from 50 HZ 10 10 kM2 relative to 1 kHz using
exiemal modulaton input and with ALC on,

Distortion
Less han 5% total hammonke distortion at 1 kHz
modulating frequency and maximum deviation for any
carier frequency above 250 kHz.

External modulation
wit moduiaton ALC on the deviation is calibrataed for
input levels between 0.9 V and 1.1 V RMS sing wave.
A Hi or LO message is indicated in the modulation
2ifglayifheapp‘ledlevelisowsidem range of the

With modulation ALC off. he deviation is calibmied for
an oput level of 1 V AMS sine wave.
input impedance: 100 kR nominal,

AMPLITUDE MODULATION

Range
00 99.5%.

Resolution
0.5%.

Sejection
By front panet keyboard. Intemat 400 Hz, T kHz or
3 kiMz modulation or extemal input may be selected,

Indication
3 digits with units annunciators.
For pesk outpul power lsveis up 1o +8 dBm:-

Accuracy
Befter than =(4% of depth setting +1%) for 1 kHz
modulating frequency and depths of 0 10 95% for canier
frequencies up to 62.5 MHz.
Better than +{a% of depth safting +1%) for 1 kHz
mochlating frequency and depths of Q 10 80% for castier
frequencies up to 400 MHZ,

Frequency rasponze
20.5 9B from 50 Hz to 15 kHz relative 16 1 kMz at 80%
depth using extemal modulation input and ALC on.
DC couplad with ALC off.

Distortion
Less than 3% todal hammonic distortion at 1 KMz
modulating frequency $or geptns up to 80% lor carrler
frequencies up to 400 MHz.
Lass than 5% total harmonic distortion at 1 kHz
mosuiating frequency for depthe up 10 95% for carmer
frequancies up 1o 62.5 MHz.

External modulation input
Wwith modulation ALC on the deviation ig calibrated for
input levels between 0.9 V and 1.1 V RMS sine wave,
A Hlor LO message is indicated in the moautation
disgay if the appied level ig outside the range of the
ALC,
With modutation AL.C aff, he modulation depth is
calibrated for an input level of 1 V RMS sine wave.
Input impedance: 100 k) nominal, DC coupled.

MODULATION OSCILLATOR

Frequency
400 Hz, 1 kHz or 3 KH2.

Selection
By repefitive pregsing of the INT MOD FREQ key.

Indication
One of three LEDe lights 1o indicate wiich trequency is
selected,

Frequency accuracy
25 %.

Distortion
Less than 1% tofal hanmonic asioton,

FREQUENCY STANDARD

Intemal or extemal frequency standard may be
salected from the front panel, Annunciaiss show
which is selected.

INTERNAL FREQUENCY STANDARD
High stability oven-controlied crystal oscilator.

Frequency
10 MH2.



Tempecature stability
Befter han =0.05 PPM over the temperature range 0 1©
40°C.

warm-yp time
Within 0.5 PPM of final frequency 5 min. from switch-on
at 20°C ambient,

Ageing rate
Betiar than 0.3 PPM per year aller 1 month's
continuous use at constant ambient temperature.

EXTERNAL FREQUENCY STANDARD

External standard input
Accepts a 10 MHz signal of at least 1 V AMS into a
100 2 nominal impedance. A 5 MHz or 1 MHz signai
can be accepted by changing an intemal knk.
Connection is via a rear panel BNC socket.

- AUXILIARY INPUTS AND QUTPUTS

Moduiation inpuvoutput
A front panel BNC socket provides an output from the
modulation oscillator when infemal moduiation is
selecteqd and becomes the extemal modulation input
when extemal modulation is seiected. The input signal
may be tevelled by selecting the MOD ALC ONVOFF
key. Two LCD anauncialars, Hi and LO, provide an aid
lo maintain caliraled moauialion in the ALC ON mode.

Internal moduiation osctliator output
1V £10% EMF from a nominal 600 Q sourcs.
The output Irequency i8 400 HZ, 1 KHZ or 3 kH2.
Total harmonic distortion is less than 1%.

Externsl moduistion input
t level nommnally 1V BMS info 100 k2. Sec
F EQUENCY MODULATION, PHASE
MODULATION and AMPLITUDE MODULATION.

Alternative BF output socket
A blanked hole is provided so the RF output socket can
e fifled 10 the rear panet.

Auxiliary maduiation input
A rear panel BNC socket provides an auxiia
moguiation Nput with a nominal sensitivity of
indicated moduiation for a 1 V AMS input.
Input impedance 800 2 nominal,

KEYBOARD AND DISPLAYS )

Main keyboard functions
All instryment gettings are controlled by the front panel
keyboand. The main kay tunclions ars:

% Of the

CARRIER FREQ 7 8 9 MHZNV
FvioM a 5 6 kHz/mV
AM 1 2 3 Mz
RF LEVEL 0 - Y/rad/dB

Semngs are entered by selemng the required function,
&h@me vahie and pressing the appropriale units
r functions provided are!

A
Increrment key. When pressed befare a function key, an
Increment value is entered for that functon.

Up and Down
Incremaents or decremants the solectod function.

Total A )
Oisplays total increment shift from last keyed-in value.

RET'N
Returns setings 1o last previously keyed-in valus for
the selected function, (In remote operation requests
retum o local comrol.)

INT/EXT
if pressed after Camer Freq. toggles between intemal
and axtemal frequency standard. If pressed after AM,
£M or FM toggles between imemnal and extemal
modkzation.

CARR ON-OFF
Toggies between BF output on ana off,

MOD ON-OFF
Toggles between modulation on and off,

MOD ALC
in external modulation mode toggles betwsen
moduiation ALC on and off, In intemat modtilation
mode ig used o select the modulaton oscilfator
frequency.

STORE and RECALL
Provides sterage and recall of instrument semtings in
non-volatile memory. Up to 20 complete instrument
SeMINGS and up 10 80 camer Irequencies may be stored.

SECOND FUNCT.
Selects second function entry mode.

Displays
A single liquid crystal gisplay provides simultaneous
readout of Carrier Frequency, Modulation and RF
Level.

GENERAL

GPIB INTERFACE
All tunclions except the supply switch are remotety
programmabie.

Capabilities
Complies with the foliowing subsets as defined in
|EEE488-1978 and IEC Publication 825-1. SH1, AH1,
T6, TED, L4, LED, 5R1, BL1. PPO. DC1. DTO, CO, E1.

Et ECTRO-MAGNETIC COMPATIBIATY
Conforms with the protection requiraments of Council
Qirective 89/336/CEC,

Complies with the fimits spacified in the folowing
standards;

£EN5S5011 Class B QISPA 11

EN50082-1 IEC 801234

ENB0555-2 1EC 555-2.
SAFETY

Complies with I1EC 348, HDa01 for class 1 pontable
equipMment and is 1or use in a pailution degree 2
envirornmment. The insiument is designed to operate
front an instaliation category 2 supply.

Approved to UL1244.

2022D

RATED RANGE OF USE
(Qver which full spedification is met.)

Temperature
01055°C,
CONDITIONS OF STORAGE AND TRANSPORT

Temperature

—ap°C 1o +70°C.
Humidity

Up 10 90% relative humidity a140°C.
Altitude

Up to 2500 (pressurised freight at 27 kPa differential,
i.6. 3.9 bin?),

POWER REQUIREMENTS

AC supply
Switchable ranges 108/110 V, 116120 V.
2107220 V, 230/240 V, @k 210%,
4510400 Hz.
7Q VA maximaum.

DIMENSIONS AND WEIGHT
(Nat including handle forward projectian)

t Width Depm Weight
152 mm 256mm  387mm  75kg
6in 105 in 1450 165

VERSIONS AND ACCESSORIES ‘

When ordering please quote the full endedng numbder
information.

Ordering
Numbers Versions
20220 10 kHz to 1 GHz Signal
Generalor.
Supplied with
AC supply lead.
Oparation Manuat.
Optional Accessorics
54128-0234 | Front Panel Protective Cover.
46880-0aSN | Service Manual tor 2022D.
43129-189U | GPIB Lead Assembly.
46884-502Z | Rack Mounting Kit (Single Unit).
43128-0128 | RF Connscloc Cabie. TM 4969/3.
50 Q, 1.5 m, BNC.
54311-092f | Coaual Adapter, N maie to BNC
fecmale,
54311-095C | AF Conneclor Cabie, 1m, Type N
CONNECTers.
64411-051X | Impedance Adapter, 50 to 75 Q.
BNC Connectors.
a8883.408K | IEEE/IEC Adapter Block for GPIB
sockel,
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