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CHARACTERISTICS AND USES

Frequency. The wide frequency range from 100 kHz to
520 MHz (Models 24 and 26) and from 100kHz to
1040 MHz (Model 28) covers all the sound broadcasting
ranges from medium wave to shortwave to VHF, as well as
the frequencies of the main radiotelephony bands and

radio services up to the UHF region. The Options SMS-B2
permit frequency range extension of the Models 24 and 26
to 1000 or 1040 MHz.

The crystal-controlled frequency is read out on the display
with a resolution of 100 Hz. The Reference Oscillator Op-
tion SMS-B1 (aging <1 x 10-%/year) further enhances the
accuracy. A reference freguency input is provided on the
rear panel of the signal generator (photograph lower right-
hand side). The  keys permit easy channel stepping with
any desired step size {see also page 6). The output signal
features low spurious deviation, only 3 Hz (CCITT) or 15 Hz
(30 Hz to 20 kHz). The SSB noise 20 kHz from the carrier at
a test bandwidth of 1 Hz is between -120 and -126 dBc
depending on the frequency. It is —145 dB¢ at 1 MHz from
the carrier.

Modulation. The SMS2 is suitable for all types of
modulation: AM up to m = 95% and FM up to deviation =
125 kHz are possible with the aid of the internal modulation
generator (400 or 1000 Hz} or an external signal. Modula-
tion frequency and modulation depth or frequency devia-
tion can be entered via a keyboard and are read out on a
3-digit display with 0.05/0.5% and 50 Hz/500 Hz/1 kHz
resolution.

The maximum frequency deviation of 125 kHz is available
over the entire frequency range. The high resolution of the
frequency deviation of 50 Hz is helpful when testing trans-
ceivers. In addition to AM and FM, the SMS 2 offers the fol-
lowing types of modulation:

@ AM + FM together

= phase modulation (M)

@ frequency-shift keying for data transmission (FSK)
@ external level control (ALC).

Modulation settings are preserved in the [iiicn] position
and can be cailed up again at the push of a button.

Computer-controlled transceiver test assembly using the Signal Generator SMS2 in conjunction with the Process Controller PUC and the

Mobile Tester SMFP 2,




Easy-to-service design of the Signal Generator SMS2: plug-in cir-
cuit boards used throughout make for ready access.

The output level is adjustable from +13 to —137 dBm with
a resolution of 0.1dB, the error being typically 0.8 dB.
Entry is in pV, mV, dBpV and dBm via keyboards. Its mini-
mum output voltage of 0.03 pV makes the SMS2 also suit-
able for measurements on exitremely sensitive receivers.
Non-interrupting level variation over 10 dB in 0.1-dB steps
is indispensable for squelch measurements. The output
level can be switched off by means of the [iF-CFF| button so
calibration of measuring instruments js very convenient. RF
leakage of the SMS2 is minimal, i. e. even receivers with a
sensitivity of 0.2pV (e.g. paging receivers) will not
respond at a distance of 10 cm from the front panel.

The built-in seli-test facility checks important device func-
tions. For instance, a RAM data test, an EPROM test and a
display interface test are performed whenever the Signal
Generator is switched on. Other tests can be called up via
the keyboard. Errors, if any, are readily identified with the
aid of the error message that appears on the frequency
display.

Internal 10-MHz reference frequency
output (TTL level) or external reference
frequency input (> 0.5V, sinewave or squarewave)

IEC-bus connector

2nd modulation input for M
(can be switched over to FM)
or AM (DC-coupled)

Openings for relocation of the

RF output and ext. modulation input
or int. modulation output

from the front panel to the rear panel

MODELS AND OPTIONS

Low cost — high versatility. The Signal Generator SMS2
offers cost-effective RF measurements in production and
servicing of sound broadcasting receivers as well as for
commercial receivers, such as wused in aviation
communications and radiotelephony, in telemetry and navi-
gation. Thanks to its compact design the SMS2 is easily
portable and can be installed in test vans. The IEC-bus pro-
grammability of the SMS2 (see page 7) with a setting time
of only 40 ms makes it ideal for use in automatic test sys-
tems. Plug-in circuit boards, integrated signature analysis
and self-test facilitate and speed up servicing (see photo-
graph at left).

Models

The SMS2 comes in three models varying in frequency
range and modulation characteristics. Models 24 and 26
cover the frequency range from 100 kHz to 520 MHz,
Model 26 also being suitable for FM stereo operation.
Model 28 covers the frequency range from 100 kHz to
1040 MHz.

The performance specifications over the frequency range
520 to 1040 MHz are separately listed in the “Specifica-
tions”. The performance specifications of the FM stereo-
compatible Model 26 are given under “Frequency modula-
tion™.

Options

Several options are available for the SMS 2 to satisfy differ-
ing or special customer requirements at minimum cost.
The SMS2 can on request be supplied with these options
built in, or they can be retrofitted.

Temperature-conirolled Reference Oscillator SMS-B1
improves the frequency stability of the signal generator.
The temperature drift of <+1 x 10-6¢/°C is reduced to
<+1 x 10-7 over the entire temperature range. Crystal
aging is less than 5 x 10-8/month.

1.04-GHz Frequency Range Extension SMS-B2 doubles
the frequency range of the SMS2 Models 24 and 26 (to
1.04 GHz) while the full output level setting range is main-
tained. For applications up to 1000 MHz, Option SMS-B2
with the same characteristics but a different ordering num-
ber is available; see Specifications on page 8.

Rear view of Signal Generator SMS2.
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Readout of modulation in %
or deviation in kHz;

Frequency range 0.1 to 1040 MHz, entry via keyboard
B-digit frequency readout,
resolution 100 Hz l .

(200 Hz above 520 MHz)

Keyboards for stepwise
or continuous variation
of settings by keys
associated with the
individual digits;
automatic carry over

Frequency in MHz;
entry via keyboard

Channel steps

of any size;

frequency entry

via keyboard,

repetition by pressing key

20 Hz—-20kHz

3722019 28

Input for external modulation Selection of type of modulation
(AM or FM); AM (up to 95 %)

output for internal modulation FM (up to 125 kHz deviation)
signal INT.: 400 Hz or 1000 Hz

EXT.: 20 Hz to 20 kHz )
20 Hz to 100 kKHNEFM)
entry via keyboard




Level indication in uV,
mV, dBuV or dBm;
correct indication also
with fine adjustment

Indication of

fine level adjustment
over a range

of 0to —-10dB

OVERFLOW

REMOTE LOCAL

L RF output 0.08 uV to 1V
(=137 to +18 dBm)

overall error < 1.5dB;
negligible leakage.

Built-in overvoltage protection
protects the output against
excessive external RF or

DC voltage (max. 30 W)

Key for switching off
the RF signal without
changing any settings

Selection of level
unit (conversion of level units
at the push of a button)

Signal for illegal entry

Switchover from IEC-bus
control to
manual operation

Variation of RF output

level in steps

of 0.1, 1 or 10 dB;

no interruption of RF output
with 0.1-dB steps

Keyboard for entry of
frequency, channel step size,
modulation depth,

frequency deviation or

RF level without

range selection;

the keys can also be
operated by pressing

from above

Function keys for storing
40 complete settings,
which can be called up
any number of times.
RCL key for calling

up special functions,

e. g. display and setting
(via keyboard) of the
IEC-bus address or
calling up the self-test

SIGNAL GENERATOR

SMS 2
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OPERATION

Easy to operate

Simple keyboard enfry. The function keys and the asso-
ciated displays for frequency, modulation and level are
arranged in three sections on the front panel for user-
oriented operation. The parameters are entered in ordinary
notation, first the numerical value and next the unit. A
fourth, general keyboard is provided for the entry of the
numerical value.,

Example: For entry of a frequency of 360 MHz, a level of
-17.9 dBm, and frequency modulation with 125 kHz fre-
quency deviation and 400 Hz internal modulation frequency
simply press the following keys:

O O O I T [ iz

s o O B T O -
Fid INT
CfE] ) (el [Gom

Saving data. A non-volatiie memory saves the current
device settings. After switching on the power and, of
course, also after AC supply failure the settings of the
SMS 2 prior to switching off are automatically restored.

Modulation setting storage. One current AM and one
FM setting at a time are stored in the signal generator.
Thus only one key needs to be pressed to switch over
between AM and FM or unmodulated and modulated
operation.

Example: The frequency modulation setting is switched
off by means of the key [UiiSD] and switched back on

again by means of the key Iﬁ

Easy variation of all settings. Frequency, level and mod-
ulation can be varied by means of the keys /L\[ and U

which are associated with the various digits of the displays.
The selected digit is varied in unit steps with automatic
carry to the next digit either by one step per keystroke or
(if the key is held down) continuously. Rapid coarse tuning
in 10-MHz steps as well as fine tuning in 100-Hz steps is
possible.

Keys associated with the various digits permit stepwise or conti-
nuous variation of numerical values entered (e.g. frequency as
here displayed).

Indication of illegal entries. Entries that exceed the
given setting range are not considered by the SMS 2. The
last value entered is still indicated. The OVERFLOW LED
flashes in the case of an illegal entry.

Frequency variation with channel stepping. The Af kHz
keys (see photograph below) permit channel stepping with
any desired channel step size.

Example: For entry of a frequency step of +12.5kHz
press the following keys on the large main keyboard:
AF ke

i o i

R o M

For each additional step in the positive or negative direc-

tion all there is to do is to press the[ + Jor [ ]

Ai-kHz key. The selected step size is preserved until it is
overwritten by a new entry.

Af kHz

Key for freely selectable
frequency steps in positive or
negative direction.

Addition and subtraction of freely selectable level steps
in dB. When adding or subtracting level steps (in dB)
level display is in the selected unit (dBm, dBpV, mV or uV).

Entry of level step of -31.5 dB:
5 R R et O Y O N
Entry of level step of +7.5 dB:
N R T T | R [[dBm |

Non-interrupting fine level adjustment. The keys ﬁ and D

(0.1 dB) permit non-interrupting electronic adjustment of
the level in 0.1-dB steps over a range of 10 dB (indispen-
sable for squelch measurements), the corrected value
being read out on the level display. The state of the elec-
tronic level variation can be seen from an LED array (see
photograph below).

0
On R T
L 1100111 |01
RO S | d B VAR
{1 IR

| R —_

The 0.1-dB keys are used for non-interrupting electronic fine level
adjustment. The state of the electronic level variation can be seen
at a glance from the LED array.

Conversion of level unit. For conversion of any level unit
into another simply the desired unit key need be pressed.

Storage of complete device settings. The SMS 2 can
store 40 complete device settings (each setting including
frequency, modulation and level) in a non-volatile memory.

Example: Storage of device setting at memory location 3:
Keys pressed [ s101
Recalling HCL ]




PROGRAMMING, SPECIFICATIONS

IEC-bus programming

The Signal Generator SMS 2 can also be put to use in com-
puter-controlled test assemblies via the IEC-bus interface.
Its extremely short setting time of only 40 ms makes it
capable of high-speed computer-controlled frequency
response measurements — even with high resolution. The
control instructions are in accordance with |IEC standard
625-1. Each instruction consists of a header, the numerical
value and a delimiter. The numerical value is entered in
unformatted form with or without sign and with or without
decimal point (see table below).

Examples: Device setting Programming
instructions
Frequency: 12219 MHz  A122.19,
Level: —23 dBm S-23,
Modulation: AM, 30% B30,

It is alse possible to write several control instructions in
one program line:

A122.19, 5-23, B30,.

Delimiters. The following delimiters can be used for
terminating a setting instruction: , {comma), NL, CR + NL,
ETB and ETX.

Programming example for Process Controller PUC from
Rohde & Schwarz for level, modulation and frequency set-
ting on the Signal Generator SMS2 (address 28).

100 TECOUTZ8B,"S$-3.7,"
110 TECQUTZ8,"HZ2,8,d,"

Level setting
Modulation setting

L20F DRSPS0 IO LeS STEP Wi Sy
130 IECOUT28,"A"+STRE(FI+"," _  eoicndy cetiing
140 NEXT F

150 END

A LED (REMOTE) lights when the SMS2 is in the remote
control state (REMS). Then all the operating controls, with
the exception of the LOCAL key, are disabled. By pressing
the LocAL key the SMS2 can again be manually operated.

Setting and display of addresses is possible via the key-
board.

Readout of IEC-bus address on the frequency display:
RCL ¢ i
Setting and readout of, say, address 28:

I R 0 SR A T

Table of setting instructions

Funecticn Header Data Delimiter

Frequency in MHz A Maximum of 8 digits with or | comma,
without decimal point NL,

Modulation CR+NL,

AM, min % B Maximum of 3 digits with ETB,

FM, deviationinkHz H or without decimal point ETX

UNMOD. c None

INT. 400 Hz | None

INT. 1 kHz dJ None

EXT. K None

Level

in dBm S A maximum of 3'/2 digits

in dBuV R with or without decimal peoint,

with negative sign or without
in pv L5 A maximum of 3%/z digits with

in mv Q or without decimal point
Switchover to

non-interrupting fine

adjustment X

AF OFF Y 0]

RF ON Y il

Pause 15 ms @ None J
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