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Stable output signal of high accuracy

Frequency. The wide frequency range from 400kHz
(100 kHz with Model 24) to 5§20 MHz covers all the sound
broadcasting ranges from medium wave to shortwave io
VHF, as well as the frequencies of the main radiotelephony
bands and radio services up io the UHF region. The range
can be extended to 1040 MHz by means of the Frequency
Range Extension Option SMS-B2 (see page 3).

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 Af keys permit easy channel stepping with
any desired step size (see also page 8). The output signal
features low spurious deviation, only 3 Hz (CCITT) or 15 Hz
(30 Hz to 20 kHz). The S/N ratio 20 kHz from the carrier is

typically 120 dB at a test bandwidth of 1 Hz, and 145 dB at .

1 MHz from the carrier.

Modulation. The SMS is suitable for all types of modula-
tion: AM up to m = 85% and FM up to deviation = 125 kHz
are possible with the aid of the internal modulation genera-
tor {400 or 1000 Hz) or an external signal. Modulation fre-
quency and modulation depth or frequency deviaticn can
be entered via a keyboard and are read out on a 3-digit dis-
play 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 resclution of the
frequency deviation of 50 Hz is helpful when testing trans-
ceivers. In addition to AM and FM, the SMS offers the
following types of modulation:

& AM + FM together

@ phase medulation (gM)

@ frequency-shift keying for data transmission (FSK)
& external ievel control {ALC).

Modulation settings are preserved in the position
and can be called up again at the push of a button.

The Signal Generator SMS being used together with the Vector Analyzer ZPV and the Process Controlier PPC in a computer-controlled test

assembly for s-parameter measurement.

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

The cutput level is adjustable from +13 to —137 dBm with
a resolution of 0.1 dB, the error being iypically 0.8 dB.
Entry is in pV, mV, dB(nV) and dBm via keyboards. lts mini-
mum oufput voltage of 0.03 pV makes the SMS also suit-
able for measurements on future, extremely sensitive re-
ceivers. Coniinuous level variation over 10dB in 0.1-dB
steps is indispensable for squelch measurements. The out-
put levei can be switched off by means of the but-
ton s¢ calibration of measuring instruments is very con-
venient. RF [eakage of the SM3 is minimal, i.e. even re-
ceivers with a sensitivity of 0.2 uv (e.g. paging receivers)
will not respond at a distance of 10 cm from the front
panel.

USES, OPTIONS

Low cost — high versatility

The Signal Generator SMS offers cost-effective RF mea-
surements in production and servicing of sound broadcast-
ing receivers as well as for commercial receivers, such as
used in aviation communications and radiotelephony, in
telemetry and navigation. Thanks 1o its compact design the
SMS is easily portable and can be installed in test vans.
The IEC-bus programmability of the SMS (see page 7) with
a setting time of only 40 ms makes it ideal for use in auto-
matic test systems. Plug-in circuit boards and the de-
signed-in signature analysis compatibility facilitate and
speed up servicing (see photograph at left).

Options

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

Temperature-controlted Reference Oscillator SMS-B1
improves the frequency stability of the signal generator.
The temperature drift of <+1 x 107%/°C is reduced
to <+1x 1077 over the entire temperature range. Crystal
aging is less than & x 10~ %/month.

1.04-GHz Freguency Range Exiension SMS-B2 doubles
the SMS frequency range (to 1.04 GHz) while the full out-
put level setting range is maintained. The harmonics and
subharmonics {'/, #/:f...) are typically 20 dB down. Far
applications up to 1000 MHz, Option SMS-B2 with the
same characteristics but a different ordering number is
available; see Specifications on page 8.

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

IEC-bus connector

2nd modutation input for pM
{can be switched over to FM)
aor AM (DC-coupled)

Rear view of Signal Gensrator SMS

Openings for relocation of the

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

from the front panel to the rear panel
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Frequency range 0.1/0.4 to 520 MHz,
8-digit frequency readout,
resolution 100 Hz;
Freguency Range
Extension Option SMS-B2
range exiension to 1000 (1040) MHz

Keyboards for stepwise
or continuous variation
of settings by keys

Readout of modulation in %
or deviation in kHz;
entry via keyboard

& ROHDE § SCHWARZ -

associated with the
individual digits;
automatic carry over

Frequency in MHz;
entry via keyboard

Channel steps
of any size;

MADE INGERMANY

frequency entry
via keyboard,
repetition by pressing key

FNr.870 806/053:

T R B

Level indication in gV,
mV, dB(uV) or dBm;
correct indication also
with fine adjustment

Indication of

fine level adjustment

over a range
of0to —10dB

GVERFLOW

REMOTE LGCAL

POWESR

Input for external moduiation
(AM or FM};

output for internal modulation
signal

Selection of type of modulation
AM (up to 85%)

FM (up to 125 kHz deviation)
INT.: 400 Hz or 1000 Hz

EXT.: 20 Hz to 20 kHz:

entry via keyboard

RF output 0.03 pVto 1V
(-137 to +13 dBm)

overali error <<1.5dB;
negligible leakage.

Built-in overvoltage protection
protecis the cutput against
excessive external RF or

DC voltage (max. 30 W)

Key for switching off
‘the RF signal without
changing any settings

Signal for non-valid entry

Switchover from IEC-bus
control to
manual operation

Variation of RF output

ievel in steps

of 0.1, 1or 10 dB;

ne interruption of RF cutput
with 0.1-dB steps

Keybhoard for entry of
freguency, 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
three complete settings,
which can be called up
any number of times

SIGNAL GENERATOR SMS



OPERATION

Easy to operate

Simple kevboard entry. The function keys and the
associated displays for frequency, modulation and level are
arranged in three sections on the frent 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
-17.9dBm, and frequency modulation with 125 kHz fre-
quency deviation and 400 Hz internal modulation frequency
simply press the following keys:

[ & ][ & 1o} [

| J L J 7z J e T e ] [d8m]

—— K — —IKT —
’__‘_ﬂ_z g—-,_)-—| N Lﬁ]f_l 400 Hz

Modulation setting storage. One AM and one FM set-
ting at a time are stored in the signal generator. Thus only
one key needs fo be pressed to switch over between AM
and FM or unmoduiated and modulated operation,

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

again by means of the key
kHz

Easy varlation of all setlings. Frequency, level and mod-
ulation can be varied by means of the keys ﬁ and U

which are associated with the various digits of the dis-
plays. The selected digit is varied in unit steps with auto-
matic carry to the next digit either by one step per key-
stroke 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.

e

==

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

Indication of iliegal enfries. Entries that exceed the °
given setting range are not considered by the SMS. The
fast value entered is still indicated. The OVERFLOW LED
flashes in the case of a non-valid entry.

Freguency variation with channel stepging. The Af kHz
keys (see photegraph below) permit channe! 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 kHz —

e e T d0Cs 1T L= ]

For each additional step in the positive or negative direc-

tion all there is to do is to press the [ = 1 or [ - |

Af kHz key. The selected step size is preserved uniit itis 7
overwritten by a new entry. T

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

Continuous fine level adjustment. The keys ﬂ and @
{0.1 dB) permit continuous electronic adjustment of the
level in 0.1-dB steps over a range of 10 dB (indispensable
for squelch measurements), the corrected value being
read out on the level display. The state of the electronic
level variation can be seen from an LED array (see photo-
graph below). {

-~
The 0.1-dB keys are used for continuous electronic fine levei ad-
justment. The state of the electronic level variation can be seen at
a glanhce from the LED array.
Siorage of complete device settings. The SMS can
store three complete device settings (each setting includ-
ing frequency, modulation and level).
Example: Storage of device setting at memory location 3:
FE
Keys pressed : .
Recalling [LREL] ) W,

S

o=

PROGRAMMING, SPECIFICATIONS

IEC-bus programming

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

Programming
instructions
Frequency: 12218 MHz = A122.19,
Levei: -23 dBm 8-23,
Moduiation: AM, 30% B30,

It is aiso possible to write several conirgl instructions in
one program line:

A122.19, 8-23, B30,.

Examples: Device setting

Programming example for Process Coniroller PPC from
Rohde & Schwarz for level, modulation and frequency
seiting on the Signat Generator SMS (address 28).

100 TECOUTZ8,"S-3.7,"
110 IECOUTZE,"HZ.8,J,."

120 FOR F=100 TO 1i1.5 STEF .35
130 TECOUTZE,"A"+STRE(FI+" "
149 MEXT F

150 END

t evel setting
hModulation setting

Freguency loop
Freguency setting

An LED (REMQTE) lights when the SMS 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 SMS can again be manually operated.

Table of setting instructions

Function Header Data Delimiter
Frequency in MHz A Maximum of § digits with or ,
without desimal point (comma)
Modulation
AM, min % B Maximum of 3 digits with K
FM, deviation in kHz H ar without decimal point |
UNMOD, c None \
{NT. 400 Hz H None s
INT. 1 kHz J None’ .
EXT. K None s
Level
in dBm S A maximum of 3'/z digits .
in dB{uv) R with or without decimal peint, s
with negative sign or without
inuV P A maximum of 3'/. digits with s
inmv Q or without decimal peint s
Switchover to
continuous fine
adjustrment X R
RF OFF Y 0 ,
RF ON Y 1 .
Pause 15 ms @ Naone .
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Model 26 of the SMS has modulation characteristics which make 1t suitable

for stereo transmlssions. Compared to model 22 the follwoing data are

new or have been changed.

Frequency range 0.1 to 520 MHz

-Distortion with

stereo modulation : < 0.4%; typ. 0.2%
(10.7; 87 to 108 MHz) '

at fmod 50 Hz to 10 kHz

and 40 ¥Hz deviation

Stereo crosstalk typ. 40; 45; 45 4B
(16.7; 87 to 108 MHz)

50 Hz; 1 kHz; 10 kH=z

S/N ratio | typ, 65 dB

(RMS, wideband weighting filter |

31,5 Hz to 16 kHz)
referred to 40 kHz deviation
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Preparaticn for Use and Operating Instructions

2.1

Legend for Front~ and Rear-panel Views

Rgf.
No.

Labelling

Function

|

MHz

Key for entry of frequency after
frequency has been entered from keyboard

i

MHz

¥Hz

8-digit display for indication of
selected carrier freguency.

o

Two rows of six keys each for carvier
frequency variation, Each pair of keys is
associated with the digit immedialaly
above it. If a key is pressed once, the
corresponding digit 1s inecreased or de-
oreased one step. If the keys are kept
depressed, the freguency is varied con-
tinuously. With the upper keys, the _
diglts are increased and with the lower
ones decreased.

=

kHz

2 LEDs for indication of the unit of the
modulation readout,

o

F-digit display for readout of the modu-
lation-depth or freguency-deviation.

s

=

Two rows of two keys each for modulaticn
variation. Each pair of keys is assocla-
ted with the digit immediately above 1tT.
If a key is pressed once, the correspcnd-
ing digit is increased or decreased one
step. If the keys are kept dépressed, the
modulation is varied continuously. With
the upper keys, the digits are increased
and with the lower ones decreased.

uv mv

dBuV-

abm -

4 LEDs for indication of the unit of the
output-level readout.

oo

4_digit display for readout of the output
level.

VAR,

Row of LEDs for indication of fine level
adjustment over a range of © to -10 dB.
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Labelling

Funetien

T™wo rows of 3 keys each for cutput-level
variation. The keys permit output-level
variaticon in steps of 10, 1 and 0.1 dB.
With the upper keys, the level is in~ _
creased and with the lower ones decreased.
In mode of indication dBuV or dBm, each
pair of keys is assoclated with the digit
above it. If a key 1is pressed cnce, the
corresponding digit is inereased or de-
creased one step. If the keys are kepi
depressed, the output level is varied
continucusly.

OVERFLOW

IED for signalling illegal entry.

o

REMOTE

LED for indication of remote-control
operation with IEC~bus programming (if
this option is fitted).

5

LOCAL

Key for swiitching from IEC-bus programned
operation.

uy my
dBuv. dBm

L keys for entry of level. They define
the desired unit of the level entered
{keyboard 15).

Data-entry keyboard for carrier fregquency
(in conjunection with key 1}, modulation
depth (in conjunciion with key 20) fre-
quency deviation (in conjunction with key
gl), RF level (in conjunction with keys
14) and channel stepping (in conjunction
with pair of keys 27).

STO  RCL

Pair of keys for storing (STO) and re-
calling (RCL) 3 complete instrument
settings. Subsequently enter address 1
to 3.

POWER (OFF)

Power switch.

CE

Key for erasing the mumerical velues
entered {e.g. in the @ase of illegal
entry) and feor switching off overflow
indication.

Ri* OFF

Key for switching off the IF level. In
off-condition, the red LED lights. It
also lights if the overload proitection
{opticn) responds on account of an ex-
cessive external signal at the R cutput.

R 37333 - 10




Labelling

Ref. Function
No.
20 0.1 pv - 1V RF output N female connector.
50 & (5
21 M Key for entry of frequency deviaition
after the numerical value has been
kHz entered from keyboard 15.
22 EXT. Key for switching over to external modu-
iation. Entry from keyboard.
23 Modulatlion socket
50 Hz - 20 kHz Internal medulation cutput.
External modulaticn input.
24 400 Hz 1 kHz Keys for switching over to internal
INT modulation with 4C0-Hz or 1l-kHz sinewave
' signal.
25 ' UNMOD, Key for switching off selected type of
modulation.
26 AM Key for entry of modulatiocn depth after
% the numerical value has been entered Ifrom
the keyboard 15.
27 AP kHz Pair of keys for emtry of frequency steps
+ after the numerical value has been entered
- from the keyboard 15. Whenever a key 1s
pressed, the frequency step entered is
repeated, The - Key decreases and the
+ key increases the frequency by one step.
28 REMOTE CONTROL Connector for IEC-bus programming (option)
29 REF. FREQ. 10 Mz Socket for output of internal crystal
. . reference frequency. Can be internally
changed to allow the input of an external
reference frequency.
20 PM Socket for external modﬁlation input,
EXT (FM) AM (DC to 20 kHz) or' M (FM) depending
: on the type of modulation selected by
ALC means of the keys 20 and 26.
31 Alr filter.
32 Opening, provided for relocation of the

ARF output te the rear panel.

AC supply receptacle.
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Ref. Labelling Function
No.
24 T1.25 N Fuse holder and voltage selector.
220 ¥~ 235 Ve
115 Ve 125 Ve~
T 2.50
25 Opening provided for relocation of the
modulation input from the front panel to
the rear panel.
2.2 Preparation for Use

The Signal Generator SMS is sultable for operation from AC supply voltages

of 115 V, 125 V, 220 V and 235 V. It is factory-adjusted for an
voltage of 220 V.

operating

To adapt the instrument to other AC supply voltages, unscrew the fuse from

the voltage selector 2& (Fig. 14), remove the cover plate and replace it

Il

s m o i fammmand e od dle o e d
Lisio Cdil LE 120 Lol &b Lig pulll

or

e LY A Te ) P ~ vmes vl
such thatl the hich is marked

desired voltage., The instrument is now ready for operation from

supply voltage. The fuses for all the AC supply voltages listed

contained in the volitage selector.

For 220 V and 235 V, fuse T 1.25 B (1.25 A) is inserted and for
125 V, fuse T 2.5 D (2.5 A).

R 2=
LV A

ward 4 1a
Wl Wbll

the new AC

above are

115 V and

The Signal Generator SMS has the width of 3/4 of a 19" set. It is also

suitable for mounting in 19" racks. For this purpose, rack adapters are

available {see reccmmended extras). After removal of the screws

sides, lift off the two covers and take off the side strips and

on both
the carrying

handle. The threaded holes for mounting the rack adapters are provided on the

set. The necessary openings for relocating the inputs and outputs from the

front panel to the rear panel are also already provided on the rear panel.

When rerouting the RF cable, make sure that the bending radius is not less

than 10 mm and avoid sharp bends altogether. The cable must not

R 37535 - 12
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2.3 Cperating Instructions

Manual setting and operation of the set is accomplished exclusively via keys.

The data-entry keys and digital displays form four neatly arranged groups.

The first group, on the far left, comprises all keys and the display for
entry and readout of the carrier frequency. The second group, to the right of
. the first, comprises the keys for modulation entry, the display for the
modulation and the external input. Next is the group for entry and display

of the RF level with the RF output. The fourth group, on the far right,
constitutes a common data-entry keyboard for all three parameters. It also
camprlses the 1EDs for REMOTE, LOCAL and OVERFLOW indication as well as

the power switch. Irrespective of whether carrier frequency, modulation or
RF level is to be entered always enter first the numerical value from key-
poard 15 (Fig. 13}. Subsequently, the desired unit 1s selected by pressing

one of the keys in the other three groups controlling the functlons of the set.

Iliegal entries are rejected. 1f, for example, a frequency outside of the
frequency range of the set is entered, the LED OVERFLOW 11 starts to flash.

The same is true for the modulation and the level.

The flashing LED OVERFLOW 11 signals that the last entry has been rsjected.
If then another legal value or instruction is entered, the LED goes off. It

also goes off if the key CE 18 is pressed

If & wrong numerical value has been entered, the complete entry can ‘be

cleared by means of the key CE ;@. Now the correct value can be entered.

2.5.1 Switch-on State

When switching on the set by means of the power switch 16 (Fig. 12), the set
assumes a defined initial state. The frequency and modulation readouts are O.
The level display reads +1000. No freguency setting occurs and the output

attenuator is set to maximum atienuatlon.

2.2.2 Frequency Setting

2,%.2,1 Entry

The frequency is entered by entering the desired numerical value of the fre-
guency in MHz from the keyboard 15 {Fig. 13). Then press the key MAz 1 to
define that the numerical value entered is a freguency. The frequency is now

immediately set. Zeroes at the end of the nunerical value entered need not be
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keyed in after the decimal point. Entries, such as 423.2 MHz or 423 MHz are
possible.
_ On first-time actuation of the power switch, the output level must be entered.

Otherwise, no output level is present.

2.%.2.2 Freguency Variation

The frequency entered from keyboard 15 (Fig. 13) can be varied either in
decade steps or in freely selectable channel steps. Each digit of the fre-
uency display with the exception of the hundreds place is assoclated with

a key pair 3. By pressing a key, the corresponding digit is increased or

decreased one step. When the key is kept depressed, these steps are repeated

continuously, slowly at first and automatieally speeding up after three steps.

Any desired channel step can be set by entering the respective numerical
value in kHz from keyboard 15 and éubsequently pressing one of the two keys
AF klz 27. The selected channel step is stored. By pressing key + or - 2
the fregquency can be increased or decreased by the stored value as often as
desired. All eﬁtries from 0.1 kHz up to the maximum step over the entire fre-

quency range are permissible. The entry must, however, be in kHz.

If the variation by decade or channel stenping exceeds the Limits of the fre-

quency range, the LED QVERFLOW 11 starts to fiash, signalling that the last
instruction cdnnot be executed. At 515 MHz, for example, & step of +10 MHz is

not possible, but the LED goes off if the frequency is varied by only +1 MHz

or the key CE 18 is pressed.

2.3.2.3 Frequency Setting with Option SMS3-B2
1.04-GHz Freguency-range Extension

If the Signal Generator SM3 is fitted with the option for extending the fre-
quency range to 1040 MHz, proceed in the same way as above for frequency
entry and variation. The range limit at which the LED OVERFLOW ;i'(Fig.13)
starts to flash is automatically exterxled to 104C MHz. The resolution of the
readout is 200 Hz in the frequency range from 520 to 1040 MHz. The frequency
to be set is rounded off to the next 200-Hz value with decade variation, .

fregquency entry from the keyboard or variation by channel steps.
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2.3.2.4 Reference Frequency

The Signal Generator SMS contains its own 10-Miz crystal reference oscillatoer
from which the output fredquency is derived by a synthesizer circuit. This
reference frequenéy is available at the BNC socket REF. FREQ. 29 on the. rear
_panel of the set with TTL level for external control purposes. The SMS may

be switched over iniernally for operation from an external reference frequen-
ey of 10 MHz, for example, from another ingtrument or a éentral standard

frequency. In this case, this same BNC socket 29 is used as input.

A sinewave signal of 10 MHz with 0.5-V amplitude is sufficient. TIL level can,

however, also be applied.

‘Wheﬁ fhe set is supplied from the factory, the BNC socket 29 is connected as
output. To use 1t as reference input, disconnect links Eﬂl+), FRL and ERS on the
reference ¢ircuit board 302.6215 and connect 1link BR> (see Fic. 1). To do this,
remove the screws on both sides and take off the lower cover. Subseguently

open the cover of the large shielding can. The location of the cireult board
302.6215 is marked on the cover., After pulling out the circuit board, the con-

tact pins to be re-connected at the lower righthand corner become accessible.

ol I Ters © ol
—J | || —
of 115 lod dYo of L5 |o
of R61 o Rsssm' © ol Rt }o
P §°9 o] P
—~
C65|C63|C61|C60 Bo | c65|Cc63|co1

TN S

@
[ TP
e
£
By
3

Fig. 1a) Position of link for Fig. 1lb) Position of link for
reference frequency ‘ reference frequency
output. . : input.

+) (wheh option Bl 1s tuilt in, BRIl is_invisiblé and cannoi be connected). .
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2.2.3 Setting the Modulation

2.7.3.1 Hniry

The available RF carrier can be amplitude- or frequency modulated from the

front panel.

For setting the modulaticn, the desired numerical value of medulation depth
or frequency deviation is entered in % or kHz, respectively, from the key-
poard 15 (Fig. 13) Then pressing the key AM % 26 or FM kHz 21 defines this
numerical value as a modulation parameter. s a result, the medulation is
immediately set. Zeroes at the end of the numerical value to be entered need
not be keyed in after the decimal point. Eniries such as 55% or 2 kHz are
possible. The readout is always in three digits. The possible resclution of

the modulation setting and readout is, therefors, dependent on the value

enterad,

With AM it is:

form = 0 to 9.95% 0.05%

m = 10 to 99% 0.5%

With M

for deviation = O to 9.95 kiiz 0.05 kiz
10 o 99.5 kHz 0.5 kHz
100 to 125 kiz 1 kHz

If more finely graduated values are entered, the readout is rounded off to

the next suitable value.

The modulation is switched off by pressing the key UNMOD. 25. The entered
value is stored. If now the key FM kHz 21 is pressed, the same modulation

setting is obtained as before.

2.3.%.2 Variation of Modulation

The modulation entered from the keyboard 15 (Figé 13} can be varied by pairs
of keys associated with each digit of the readout with the exception of the
first one. By pressing a key, the corresponding digit of the modulation read-
. out is increased or decreased by cne. When keeping the key depressed, the

variation is continuous as for the carrier frequency.

When advancing from 9.99 to 10.0, the decimal point is automatically shifted.

The variation keys remain associated with the same digits, 1.e. the size of
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the variation steps is at the same time switched over. If data entry or
variation reaches the setting range limits, the lamp OVERFLOW i1 begins to

flash.

2.%.3.3 Modulation Sources

When selecting a modulation mode, INT, 1 kHz modulation is automatically
switched on. The RF carrier is modulated with 1 kHz by means of the inter-
nal modulation generator. The modulation signal is ai the same time
available at the BNC socket 23. The output voltage is 1 vrms‘ The push-
button INT. 400 Hz 24 permits the internal modulation generator to be
switched over to 400 Hz. - ' |

If the frequency required for INT modulation differs from the sgtandard
nominal frequency of 400 Hz, it can be changed by replacing a resistox

on the circuit'board_modulation control 302,7011. To do so6, remove the
upper cover after loosening the screws at both sides. The gircuit board

can then be withdrawn from the cassette. The resistor R6 to be replaced

is mounted on soldering pins. The following resistor is required for 300 Hz:
113 ko *1% 0.35 W {Order No. RL 082.2248), After it has been replaced,

make fine adjustment of the modulation frequency by meang of the potentio-

meter R2 {see 5.3.11).

For external modulation pushbutfon EXT., 22 must be pressed and a gignal
in the modulation frequency range from 50 Hz to 20 kHz applied %o BNC
socket 23. In the case of sinewave signals, the input voltage must be

1 Vrms' Departures from this voliage bring about corresponding changes

in the modulation selected.

The second modulation input on the rear panel permits'simuitaneous use of
two different'types of modulation. The function of +this input is controlled
by the settin on the front panel of the set. If FPM has been selected by
means of the front-panel keys, AM is possible at the same time via the
input on the rear panel, which is then DC coupled. Thus it can also be

uged for external level control and as ALC input.

Phe input voltage requirement is beiween O and 2.83 ¥, 0 V corresponds to
the full carrier level. At +1.41 V, the level is atbenuated by 6 B, Maximum atten-
uation of the RF smignal is obtained at +2.83 V. An rms voliage of 1 ¥ superimposed
on a DC voltage of 1.41 V is required for 100% AM.

If AM-has been selected by means of the front-panel keys, /M or FM is
possible at the same time via the input on the rear panel. The set is

factory-adjusted for phase modulation via the modulation input on the -

rear panel.
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It can be readily changed over to FM by reconnecting a link. To do this,
dismount the circuit board modulation control 302.7011 (as described above)
and reconnect the link located approximately in the centre of the circuit

board as shown below.

C33
emiol o] © 0 0lo1~1L0 pu O 053 o o olo1~1o
© o o ©C32 5| |0 o O {0 OC32{ 5|~ 10O O
FM|o o|z|zjoB% o Mol | 6 SIS0 BU% o
ot o 0 0 & o + (S e O oo O
0.3,° 0 olo o 030° olo 0
C31 + O o c31+\. |O o}
o ® &) |O 0 ® ®)|lo o
Fig. 2a) Position of link for . Fig. 2b) Position of link for IM
phase modulation via the via the MODULATION input
MODULATION input cn the on the rear panel.

rear panel.

The rms input voltage requirement is 1 V for a phase deviation of 5 rad or
100 kHz frequency deviation.
Modulation via the socket on the rear panel is also switched off by pressing

the key UNIOD. 25 on the front panel.

2.5.4 Setting the Output Level

2.3 o9 T 4 ymer
n/d'TO.L ALl Y

For setting the outpub level, enter the desired numerical value from the
keyboard 15 (Fig. 13). The numerical value entered is defined as level by
pressing on= of the four kKeys l& uv, mV, dBuV or dBm, At the sames time,
the unit of the numerical value entered is defined. In the case of negative
dBm or dBuV enter a - sign ahead of the numerical value. It is not necessary
to £111 in the zerces at the end of the numerical value following the
decimal polint.
Entries such as

80 uv, -3 dPm or 0.7 mv

are permissible., The unit chosen is indicated by an LED which lights up.
The permissible ranges for level entry in the UNMOD cr FM modes are as
follows:

~137 dBn to +13 dbm
0.03 uV to 1000 mV
=30 dBuV to #1200 AV
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In the 4M mode, the following ranges apply:

=137 dBm to +7 dBm
0.0% pVv to 500 mV
-30 dbuV to +114 dBuV.

2.%.4.2 Variation of the Output Level =

The output level entered from the keyboard 15 (Fig. 13) can be varied by
means of palrs of keys in 10-dB, 1-dB and 0.1-dB steps. By pressing a key,‘
the level is raised or lowered accordingly. If the key is kepti depressed,
the variation is continuous, slowly at first and speeding up automatically

after three steps.

If variation reaches the limits of the setﬁing range, the lamp OVERFLOW 11
starts to flash.

The pair of keys with the engraving 0.1 dB permits eontinuous fineg level
adjustment without interruption of the RF level. If a level entered from

the keyboard 15 is reduced by-means of the lower 0.1-dB key 10, this varia-
tion is accomplished by electronic control. The entire setting range is

-10 dB. The approximate value of the actual attenuation 1is indicated by the
row of LEDs 9. The level read out by the aisplay'éfis,”héwévér,'always
correct and is also changed during fine adjustment of the level. The indica~-
tion by means of the row of LEDs 1s merely for information about the setting
range and need not be taken into consideratlon as a correction. The level
can be freely increased or decreased within this setting range from O to

-10 dB. If the limits of the setting range are exceeded, the RF atienuator
is switched over which interrupts the RF level for a short time. The indica-
tion of the row of 1EDs is reset. Variation by -10 dB is again possible
yrithout interrupting the RF level.

If the unit dBm or dBuV has been selected for the level entered, the level
is varied by one digit in the place of the digital readout corresponding to
the variation key 10 depressed. When selecting uv or mV, the 0.1-dB, 1-dB or
10-dB level steps are set after automatic conversion into the corresponding
voltage steps and the new voltage is immediately read out. The unit of the
readout is automatically switched from mV to uV or from wV to mV if the

output level is taken below 0.1 mV or above 1000 uv.
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2.%5.4,% Units of the Level Readout

A1l output level entries and readouts of the set are based on the voltage or

power into a resistive termination of 50 .

The actual output voltage is always indicated. The EMF is twice the value.

The unit dBuV as a logarithmic measure raefers te the output voltage above 1 uv.

I+ can be calculated from the output voltage as follows: '
Vot ()

v
(dBuv
Hence, 1 uV output voltage corresponds exactly to O dBuV. Voltages above 1 puv
yield positive values and voltages below 1 uV negative values in dBuV.

The unit dBn defines the output power which would flow into a resistive termi-

nation as a logarithmic measure above 1 mW.

It is calculated from the power according to the following expression:

1)
) = 10 1g ELJEED

P
{dBm 1 mW
or from the voltage: 5
Vout (V) 20
P = 10
(dBm) e T
In the case of a mismatch of the connected test item or locad, the delivered

power 1s feduced'by reflection. Thus the output is given by the following
equation as a function of the VSWR (s):
4 s

P .
( {1 + 5)2

load) P(reading)

2.%5. 4.4 Tevel with AM

With amplitude modulation, the maximum available output level is reduced by
6 dB. When entering the level or varying the output level, the LED OVERFLOW
11 {Fig. 13) starts to flash when 500 mV or.T dBm or 114 dBuV are exceeded.
Tevel setting above this limit is not possible. If a higher level is set in
unmodulated operation and then amplitude modulation switched on, the LED

OVERFLOW 11 starts to flash and AM is rejected.

For level settings below this limit, the level reduction is irrelevant.,

Entry and readout of the level with AM are for the carrier mean value.
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2.3.4,5 Level Sw1tch—off

The RF level can be sw1tched off with the key RF OFF 19 (Fig. 13) without
affecting any of the settings and readouts of frequency, modulation or level.’

When the RF level is switched off, the red LED lights. By pressing again
key 19, the RF level is switched back on, '

2.5.5 Storing Instrument Settings

The two keys STO (= store) and RCL (= recall) lé'(Fig.‘ij) can be used for
storing three complete settings of the'signal generator and for recalling

the settings whenever required with a simple keyboard entfy.

STO 1, STO 2 or STO 3 causes the carrier frequency, channel step size, modula-
tion type, deviation or modulation depth and output level to be stored. The
correspending command RCL 1, RCL 2 or RCL‘B is used to restore this combina-
tion of settings as often as required. When the equipment power switch is

switched off, the stored information is erased.

2.3.6 Overload Protection

The overload protection cuts off the ouput whenever an excessive level is
applied to the output. This condition ig signalled by the lighting of the red
LED in the RF OFF key. When the signal responsible for the response of the cut-

out circuit is removed, the output signal is automatically switched on again.
The response'of the overload protection in remote-control operation causes the
command SRW (SERVICE REQUEST) to be issued to the controller.

Tt should be taken into consideration in programming that the 8ignal Generator

SMS only functions as a listener and therefore cannot reply to gerial or parallel

pdlls.

The Signal Generator SMS can be_remote'controlled. The setting instructions are
then transmitted via an interface which complies with the gtandards IBC 625-1
(formerly IEC 66.22), IEEE 488 1975 and DIN IEC 66,22. Data transfer takes place

over a byte—serlal bus system.

Connection is made at the rear of the insgtrument using REMOTE CONTROL socket
28 (Fig. 14). Fig. 3 shows the contact occupancy.
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DI/0 DIIG GND GHND GND LOGIC
§ 8 ] 8 10 GND

DIr0 § 0170 | REN § GND | GND | GND
5 7

15

0 11 12

DI/0O | DI/D§ EOL INRFD { IFC § ATN
1

PO DI/o DAY  NDAC SRQ SHIELD
2 4

Fig. » Contact occupancy of REMOTE CONTROL socket

The American national standard 488-1975 specifies a different socket than
the internatiocnal IEC standard. The SMS is fitted with the most frequently
used socket, viz. the one referred to in the 488-1975 standard. Connectlon
to equipment fitted with a 25-pole socket according to the IEC standard is

readily possible with the aid of an adapter. Contrecl functions and data

transfer are identical.
The standard interface features three groups of bus lines:

1., Data bus - 8 lines identified as DI/O 1 to DI/O 8.
DPata transfer ié bit-parallel and byte-serial, the characters being

transferred in the ISO 7-bit or ASCIT code.
DI/0 1 is the least significant bit and DI/0 8 the most significant.

ey

R 39013 = 22




2, Control bus of 5 lines
This is used for the transfer of contrel functions.
ATN {attenuation) is active low during the transfer of an address to the
cennected equipment.
REN {remote enable) is used for switching the instruments to the
remote-control mode.

SRQ (service request). By activating this line, a connected instrument

can request the intervention_of the controller.

IFC (interface clear) 1s activated to bring connected instruments into

a defined initial ceondition.

EOT {end or identify). This signal can be used %o identify the end of a
pclls data transmission and is alsoc used for following a service request.
The SMS does not process this signal.

3, Handshake bus of 3 lines

This is used for controlling the data transfer sequence.

NRFD (not ready for data). Active low on this line indicates to the
controller that one of the cohnected instruments is not ready for data
transfer.

DVD (data valid) is activated by the controller shortly after a new data

byte has been applied to the data bus.

NDAC (not data accepted) is kept active low by the connected unit until

it has read in the data present on the data bus.

In the IEC-bus system, the Signal Generator SMS funeiions only as a listener,
meaning that it is capable of accepting and executing data and commands from

the controller. It cannot provide output of measured values nor reply to

polls.

2,%3,7.1 Sstting the Address

Before the signal generator is connecied to the IEC bus, a suitable address
must be set within the unit.

The coding switech is mounted on the microprocessor board 302.7111. To set

the address, the upper cover must be taken off after removing the side screws.

The microprocessor board is fitted at the far right of the rack and can be

simply pulled out. Figure 4 shows the arrangement of the coding switch.
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Fig. 4  Arrangement of coding switch

Table 1 shows the setitings required for the varicus possible addresses.

The SMS leaves the factory with the decimal address 28.

Table 1
ASCII Character ‘Binary
Decimal

Listen Talk Address Switches Eguivalent

address Address A5 A4 A3 A2 Al

{(SPACE) @ 5 ¢ 0 ¢ D 0
i A 0 0 0 0 1 1
" B 0 o 0 t O 2
# C 0O ¢ o 1 1 3
k] D o 0 1 0 0O 4 -
% E 0 01 0 1 5
& F c o 1 1 0 6
' G o o 1 1 1 7
{ H c 1 0 0O ©C 8
) I o 1t 0 0 1 9
. J 0 1 0 1 0 10
+ X o 1t 0 1 1 1

,comma L, 0 1 1 0 O 12
- M o 1 1t 0 1 13
. N o 1 t 1 0O 14
/ O o 1 1 1 1 15
0 p 1 0 0 0 0O 16
1 g 1 ¢ 0 0 1 17
2 R 1 0 0 1 0 18
3 5 t 0 0 1 1 19
4 T -1 0 1 0 0O 20
5 u t o 1 0 1 21
(5] v 1 0 1 1 0 22
7 W t 0 1 1 1 23
8 X 1 1 0 O O 24
9 Y 1 1 0 0 1 25
: Z 1 1 0 1 0 26
; =1 0 11 27
< 11 1 0 0 28
= 1 1 1 0 1 29
3 11 1 1 0O 30
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When data are being entered, the limits of the settlng ranges of the instru-.
ment musit be respected. When range limits are exceeded, the CVERFLOW LED 11
starts to flash. If values are entered with a greater resolution than the

instrument is capable of setting the values will be rounded to the nearest

acceptable figure,

2.3.7.2 Data-transfer Format

In accordance with the IEC Draft Standard data transfer to the SMS useﬁ the

format shown in table 2.

Each setting instruction consists of at least an initial character (header)
and a final character (delimiter). When setting data are being transferred,
the value is contained between these two Limiting characters. All characters

are transmitted in ISO 7-bit {ASCII) code.

Table 2
Function Header | Data ‘ Delimiter
Frequency in MHz A max. & decimal places with .
or without decimal point { comma.)
Modulation
Mmin % B max. 5% decimal places with s
M Af in kHz H or without decimal point »
UNMCD C none »
INT 400 Hz I none R
INT 1 kHz J none R
EXT K none ' .
Level
in dBm S max. 3 1/2 digits with or ’
T without decimal point,
in dBuV R with or without negative ,
sign
in pVv P max. 3 1/2 digits with or R
in mV Q without decimal point 3
Switchover for continuous X none N
fine variation : s
RF OFF Y 0 s
RF ON Y 1 s
Pause 15 ms @ none »
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The channel stepping (Af) and store/recall {STO/RCL) key functions cannot be
remote contrelled. These settings are obtained by a new command with other

setting values.

2.4 Examples

The form of the commands differs according to the calculator make. Table 3'
lists examples of c¢rmuands for setting certain parameters using the most

popular desk-top calculators. The decimal address of the SMS is 28.

R 37333 -26




*Fn1d

Butiaoys e Jo .suesm £q esuop oq ueo sTulL Amr 102qU00) STSSBYD 03 POJOLUUCD 2q 3snwW (L} 39BIU0D)

Naa mﬂ,nﬁ sng 9Yg ‘XTUOIINRL IO wmow .Ho..ﬁw.m.podmu @o_.« ~XSS(] 8yUL YLITH Foyuzefolr gHe oyl Burjexedo uayp

.,T

u *OLu “B2LOODAT 0 *0ka ‘i # INTHA v *0Xu t82LI0ITA0 o ‘0L *BZLITN u“0Xn 182 (2)LHIHL &40 44
“INI ZHX | QA

_ S *ASD ZHX 8'Z

u* 048 2R *BZLA0DHT wi0*9°2En*1Y ENIEZ | o *0*8°2Hu!82LIAJE00 w048 2Hy '52Laan w090 2N 262 £)INTTA Ha

w'ltce~8 'Y, ‘e ln0yI

UOF}RTIEA BULF
HUONUFAUODS YITA

. wgp Lé¢z-
w'lof2-8'Y, L 4 IHTEE w*L*€2~8 u 02 LE0AT00 wilrC2-8 X taELsan wtLoEa-n 4y, 102 0)INTHL {eaoq
, wgp gthe-
w*8*¥2-Su 'B2LO0DET ...w.«mé... L INTHI wf@ P28 {52 LIOITA0 w"g*¥2-8.‘gelaan w*8°v2~Butad (J INTHL Tea0q
s Sut{ D)} PUTE+0¥u * DTTOODET hi ..,Euumam,..d.. L4 TNI¥d .._..Qr.q.._ummhapmgo. whnt@ u¥utozloxn wh e 11 V0 282 & LNIHA e1qeyIvA
G e21=d Grezimd IAT IR TALT iy G ez1=a §ogzi=g 191 se Louanbazg
: SHH $°€2L
w ‘G €21 Vu ' 82500DAT w'GoCBLYu L #f THTHL wiG EeLVainzlandnne PR TR PR EIR B WG L2 Va 262 (PANTHA £owenbaxy
— gz4y wedp — -— m—— Lpwey
0dd L00% /1002 JEd ches/acab €286 zeovf Laov
s%d BICPOUCHO Y 247} dy ﬂ " XTUGILHO T

¢ otqeq

R 37333 = 2641



Special setting commands

Level variation:

The SMS permits the output level to be electrconically varied over a range of
=10 4B withcut interrupting it by switching over. To make use of this function

in remote-control operation, the following commands are required:
First the output level which is to be varied must be set in the usual manner.

HuBe?l veneenosnass TP 24,5,

A preceding "X" in the next command triggers the electronic variation.

Eefe: vavsnsnsesss "X, P 242,

Every new command for continuous level variation should be preceded by an X.
If the cutput is not preceded by an X, the level is again normally set with
the aid of the attenvator. |

The variation range of -10 dB must never be exceeded from the first setting

without X. Otherwise switchover will occur.

(rackmount model without attenuator)
.In the UNMOD. and FM modes, output levels of +3 to +13 dBn can be set,
In the AM mode, output levels of -3 1o +7 4Bn can be set.

The maximun level of the selected mode must be reprogrammed every time the

UNMOD. or FM mode 1is changed over to the AM mode or vice versa. The subsequent
level”setting_commands must be precedgd by an X,

Examples with the Tektronix Desktop Calculator 4051:

Changing over from the UNMOD. mode to the AM mode:

PRINT 28: "S7,B55,X,5-2," (AM 558, level -2 dBm)
Other setting éomﬁaﬂds in the AM mode:

PRINT 28: "B70,X,S3-3," (AM 70%, level -3 dBm)
PRINT 28: "X,S7," _ (same AM, level +7 dBm)

Changing over from the AM mode to the FM mode:
PRINT @ 28: "H100,513,X,Q500," (FM 100 kHz, level 500 mV)
Other sétting commands in the M mode:

PRINT @ 28: "H12.5,X,Q100," (M 12.5 kHz, level 1000 mV)
PRINT @ 28: "X,R115," (same M, level 115 dBuV)}
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When switching on the SMS, it is set to the UNMOD. mode. First program again

the corresponding max;mum level:
PRINT 28: "S13,X,35," _ (UNMOD., level 5 dBm)
Other setting commands. in the UNMOD. mode:

PRINT @28: "X,83," - (UMMOD., level 3 dBm)
PRINT @ 28: "X,Q700," (UNMOD. , level 700 mV)

Changing over from the AM mode to the UNMOD. mode;

PRINT @ 28: "C,S13,X,512," (UNMOD. , level -12 dBm)

Pause:-

The time required by the SMS for setting the programmed parameters 1s
approximately 40 ms. There is the danger of one of the units used in an
automatic test system already proceeding to the measurement before the 3MS
has been completely set. To avoid this, an additional pause of 15 ms can be
called up in the SMS using this command. Thus bus traffic is halted for the
time it usually takes the SMS to set.

1t

_.Ecg‘: LI R B B B "A 100, y »
This pause can be called up several times in a row.

REMOTE/LOCAL

When a controller is comnnected to the SMS, it is automatically set to REMOTE

(for remote control). This state i1s maintained even after terminatioﬁ of the

commands. The LED 12 (Fig. 12) lights and all operating controls on the front
panel are disabled. To change over to manual setting, first stop the program

run of the controller. Then press the key LOCAL 13 for local operation of the
‘3MS. '

Changeover to LOCAL operation can alsoc be accomplished through the contreoller.
To this end, the instruction GTL (G0 TO LOCAL) is issued. For resetting to
REMOTE operation, the instruction REMOTE must be issued. It 1is automatically

issued with the next instrument setting instruction.
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Changeover to ILOCAL operation by pressing key 13 can be inhibited by issuing,
preferably at the beginning of the program run, the non-recurrent instruction

LLO (LOCAL LOCKOUT) via the IEC bus.

RESET

Pressing the power key causes a defined basic setting of the instrument (see
2.3.1). This basic setting can also be obtained through the controller by

means of the instruction RESET.

Table # lists examples of the above instructicns. 28 is the decimal address

of the 8MS. It corresponds to the full decimal equivalent of 60.
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3-

Maintenance

3.1

Mechanical Maintenance

The SMS does not require any maintenance.

3.2

Electrical Maintenance

Tolerances in this section (if not stated otherwise):
Voltages: +5%

Frequencies: see data sheet
3.2.1 Measuring Instruments Reguired
Ref.No. Instrument Performance ratings R&S type See section
1 RF counter Range 0.4 to 520 MHz | part of 3.2.2.2
Resolution 10 Hz FAM
2 Power meter Range 0.4 to 520 MHz | NRS 3.2.2.3
3 to 20 o 10C.2433.521 3.2.2.4
7 =50 Q
Error < 0.1 dB 3.2.2.16
3 Standard Range ©.4 to 520 MHz | DPVP 3.2.2.5
attenuator O to 120 8B, Z = 50 Q| 214.8017.52
4 Test receiver Range 25 to 520 MHz ESYU 2 3.2.2.5
Inherent noise 100,1143.02
< -10 dB/uv
Frequency EZK
gontroller 255.0010...
-5 KF wave analyzer | Range 0.4 to 1100 MHz 3,2.2.6
Dynamic range > 70 dB J.2.2.7
6 AF generator Range 50 Hz to 20 kHz | SRB ‘ 3.2.2.9
Output voltage > 1 V {100.4C94,.. ] 3.2.2.10
Zout = 600 @ ' 3.2.2.11
Distortion < 0.2% 3.2.2.12
' 3.2.2,13
3.2.2.14
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Ref.No. | Instrument Performance ratings R&S type See section
7 Demodulatoy RF range _ FAM 3.2.2.9
0.4 to 520 MHz 334,2015...{ 3.2.2.10
AF range 3.2,2.11
50 Hz to 20 kHz 3.2.2.12
AM: O to 90% 3.2.2.14
M: 0 %o 125 kHz
deviation
Distortion < 0.2%
8 Distortion meter |Range 50 Hz %o 20 kHz | part of 3,2.2.11
< Measurement range PAM 3.,2.2.13
0.1 to 10%
9 . AF counter Range 0.1 to 2 kilz part of 3.2.2.8
Resolutien 1 Hz FAM
10 IC power supply (V>5V NoM 3.2.2.16
g I > 100 mA 137.7110... | 3.2.2.19
or
NGR
100.5084. ..
11 Deviation meter {Range O.4 to 520 Miz | FAM 3.2.2.15
: Inherent spurious 334,2015,.4.
deviation < 1.5 Hz
(CCITT)
12 Psophometer Min, input voltage _part of - 3.2:2519
0.1 V with CCITT FAM
weighting filter and
rms-responsive recti-
fier
1% Preclsion exten- {2 = 50 @ SWOB-2Z 3.2.2.17
sion cable '100.3598.50
14 RF millivoltmeter|Range 1 to 520 MHz URV" Be2e2aT
with Sensitivity 100 mV 216.3612...
insertion unlt - :
15 Controller Interface according Process 3.2.2.18
to IEEE 488 and Controller
IEC 625.1 F¥PC
343.3510. ..
16 Power signal Frequency range SMLU 3.2.2.19
generator 25 to 1000 MHz 200.1009. ..
Power > 2 W
7 =50 0
Table 5
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3.2.2 Performance Check

3.2.2.1 Checking the Functioning of Display and Keyboard

Check the switch-on state: Affer switching on the following must be displayed:

Frequency Modulation Level
Q000000 . 000 +1000

None of the signal lamps should light.

To check the keyboard, make entries according to section 2.3 and observe

display.

3,2.2.2 Checking the Freguency Setting and Accuracy

Settings on the SMS: UNMOD, level approximately 100 mV.
Test setup: Connect the frequency meter to the RF output of the 8SMS3.

Test: Set the following frequencies on the SMS and check with the frequency

counter:
110 20,0024 hus 75
150 340.0048 445,775
280 340,0049 445.8
231 340, 0050 445,85
285 . 340.0052 455,95
293 240,0055 k6,85
297.9901 - 340,0064 447,35
309 340.0080 h48,95
318.0001 340,0112 452,165
318.0152 340.0176 458.6
340,0304 45,725
399.8727

Permissible relative fregquency errcr:

1 x 10-6/month + 1 x 10"6/00 (standard reference oscillator)

1 x 10—6/year +1x 1077 {optional reference gscillator)
in the range 0 to 507. '

After warmup, the relative frequency error must be the same at all freguenciles.

3,2,2,% Checking the Error and Frequency Response of the Qutput Level

Settings on the SMS: a) UNMOD, level 13 dBm
b) AM, m = 0, level 5.1 dBm.

Test setup: Connect power meter to RF output of the SMS.
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Test: Measure output level between O.4 and 520 MHz. The permissible fréquency
response (difference between maximum and minimun level)

‘1.8 B (0.4 to 8 MHz)"

0.8 dB (8 to 520 MHz).

is

A UA

The permissible error of the output level (departure from level setting)
+1,8 dB (0.4 to 8 MHz)
+1.3 dB (8 to 520 Miz).

is

A A

3.2.2.4 Checking the Fine Level Adjustment

Settings on the SMS: UNMOD, level 1l1.1 dBm, frequency 130 MHz.
Test setup: Connect the power meter to the RF output of the SMS.

Pest: Reduce level to 1.1 dPm by means of 0.1-dB key and check the level

steps on the power meter. The permissible deviation is tO,E dB at

1.1 dBm,

If the level has dropped below 1.1 dBm by accident during fine adjustment,
re-enter level of 11.1 dBm and subsequently reduce by means of the 0.1-dB

5.,2.5 Checking the RF Attenuator Error

e j WAL AN e L3 ek = - 3 Ext e

Settings on the SMS: UNMOD., level 13 dBm, frequency 131 MHz.

Test setup:.

Frequency
controHer
I
. | Programmable Test receiver
SMS attenuctor ESU2

Test: Set the attenuator to 112 4B.
Set test receiver to & frequency of 131 MHz and linear average-

value indication and select a -10 dB level and 15-kHz bandwidth.
Then check the level at the following settings:
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Level SMS (dBm) Attenuation DPVP (dB)
13 112
11 110

9 108
5 104
> ' 102
-7 92
-o7 72
-67 30
~-87 12
Table 6

The permissible level error referred to 13 dBn level setting on the SMS
is < +0.2 dB. |

3.2.2.6 Checking the Suppression of Non-harmonic Spurious Signals

Settings on the SMS: UNMOD,, level 3 dB, fregquency 0.4 to 520 MHz.
Test setup: Connect the RF wave analyzer to the RF ocutput of the SMS.

Test: The suppression of non-harmonic spurious signals in the range 0.4._

to 520 MHz is preferably checked at the following freguencies:

Frequency setting on the SMS Frequency of non-harmonic
spurious sigrals
Range 0.4 to 129.93599 MHz 380 +F
SMS
380
129 251
Range 110 to 129.9999 380 -2 fems
Range 75 to 129.999 1380 -3 foug |
319 40, 340
320 80, 300
439 80, 460
440 40, 420
Table T
Minimum permissible suppression of non-harmonic spurlous waves:
> 60 dB.

3,2.2.7 Checking the Suppression of'Harmonics

Settings on the SMS: UNMOD., level 3 dBm, frequency 0.4 to 520 MHz,

Test setup: Connect the RF wave analyzer to the RF output of the 3MS3.
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Test: Minimum permissible suppression of harmonics 'in the range O.4 to
520 MHz: > 30 dB. ”

3.2.2.8 Checking the Internal Modulation Frequencies

Settings on the SMS: AM INT a) 400 Hz

b) 1000 Hz.

Test setup: Connect the AF counter to the modulation socket on the front

panel.

 Mest: The permissible frequency error is t}%. The output voltage should be
between 0.95 V and 1,05 V. |

S Be2424 9 Checking the Modulation Attenuator

Settings on the SMS: FM EXT., deviation 100 kHz, level 3 dEm, frequency

. Test setup:

Test:

460 MHz.

See 1llustration in section FeBa2s110
Modulation signal 1 kHz. Vary voltage wntil deviation of 100 kHz

is measured.

Set the following deviations and check by means of modulation

meter:
18, 20, 24, 32, 64 kHz.

1r7
i 2 SV vy Sy O Abiae

9, 16, 16.5, 17,
Permissible erroxr: +2%. ,
NOTE: Select small enough AF bandwidth (e.g. 3 kHz) on the
demodulator to ensure that no additional error due to noise

is obtained when measuring small deviations.

3.2.2,10 Checking the M Error

Settings on the SMS: FM, deviation 100 kHz, level 3 dim,

Test setup:

150, 250, 460, 500, 920", 1000+ MHz

See illustration in section 3.2.2.11,
Modulation voltage 1 V fl%.

Test: Permissible error of the frequency deviation at modulation frequéncies

of 400 Hz and 1000 Hz internal and 1 and 20 kHz external: Siﬁ%.

+) 1r fitted with Option SMS B-2.
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3,2.2.11 Checking the FM Distortion

Settings on the SMS: FM, level 3 dBm,

Test setup:

RC Oscillator Distortion
SR SMS Demuodulator] meter
] [- 4 a > L
Modutation RF signal Demodulated
voﬁaée l ' "anal
V1%

Test: Check the modulation distortion at the following settings:

Frequenéy of the o ) 1
SMS (MHz) Modulation frequency Deviation Permissible d stortion
- . . 1
150; 520 400/1000 Hz internal 75 kHz < %
1 kHz external 75 kHz < 1%
Table 8

3.2.2,12 Checking the AM Error

Settings on the SMS: AM 1 to 904, level 5,1 dBm
a) 0.4 MHz, 5 MHz
b} 350 MHz

Test setup: 8See illustration in section 3.2.2.11.

Test: Check error of the modulation depth at the following frequenciés:

Frequency of the 3MS Mecdulation frequency
a) 0.4/5 MHz _{0,4/1 kHz internal
1 /5 xHz external
b} 350 MHz 0.4/1 kHz internal
1 /20 kHz external

Permissible errors: a) < +8% Table 9
b) < +5%
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3,2,2.13 Checking the Envelope Distortion

Settings on the SMS: AM 80%, level 5.1 dBm

a) 0.4/5 MHz
‘b) 350 MHz

Test setup: See iilustration in section 3.2.2.11.

Test: Measure the envelope distortion at the following frequencies:

Frequency of the SMS | Modulation frequency Permissible distortion
a) 0.4/5 MHz 1 ¥Hz internal/ <1.5%
‘external
1 kHz int i (1.5%
b) 350 MHz - internal/y | Shs
Table 10

3.2.2,14 Checking the Phase Modulation ' 1

Settings on the SMS: AM external 0%, level 3 dBm, frequency 130 MHz.

Test setup:' See illustration in section 3.2.2.11.

Test:

5 rad (+5%). This corresponds to & deviation of 5 kHz at a modulation
frequency'of 1.00 kHz, '

3.2.2,15 Checking the Spurious Deviatlion

Settings on the SMS: UNMOD., level 3 dBm, frequencies 129 Miz, 520 MHz,

Test setup:

Test:

SMS D;\:;:et:on Psophometer
? ¢ q | q '
RF signal Demodulated
signal

Measure spurious deviation by means of CCITT weighting filter (0,3
to 3 kHz) and rms-responsive rectifier. (The inherent spurious deviation
of ‘the deviation meter used must be < 1.5 Hz)

Permissible spurious deviation: < 4 Hz,.
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3,2,2.16 Checking the External AIC

Settings on the SMS: FM EXT., O kHz deviation, level 13 dBm, frequency
130 MHz, '
Test setup: Connect power'meter +to the RF output of the SMS.

Test: Apply DC voltage to give a reduction of the RF level of 6 dB.
The applied DC voltage should be +1.41 V (+5%) . .

3,2.2.17 Checking the VSWR

Settings on the SMS: AM 0%, level -3 dBm
Frequency 100 to 520 Miz

Test setup:

. RF-DC Milli-
Extension voltmeter

SMS cable
) 2

L

insertion unit
Test: Vary the test frequency until a voltage maxlimum is measured.
Subsequently vary the frequency (Af = 7.5 MHz at a cable length of

10 m) until the adjacent voltage minimum is measured.

v
max

v .
min

VSWR =

3,2,2,18 Checking the Interface Functions

Operate the SMS via a controller, such as Desktop Calculater PPC.
Program all setting commands given in section 2.3.7 and check
the correct execution of the commands by the SMS on the front panel displays.

3.2.2