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SIGNAL GENERATCR SMP APPLICATION

The Synthesizer Signal Generator SMPD is a remote- AM, FM, gM and puise modulation Applications/Measurements Special features of SMPD
controliable signal generator of high spectral purity, wide
frequency range, excellent modulation characteristics and

great ease of operation.

&b frequency range DC 1o 50 kHz
Fif stereo-compatible, distortion 0.1% i i ki
FM deviation Up to 3200 kHz at f..., - DC to 125 kHz Measurement of general receiver characteristics
Pulse modulater (option) riseffall time 10 ns, on/off
ratio >80 dB; simultanecus AM/FM (pM) and puilse
modulation

Crysial-referenced modulation generaior 10Hz to
100 kHz
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Ease of operation

Frequency, level
Control of all functions via kevbesrd and IEC bus

@
& Rotery kncbs for guasi-continuous setting of frequency,
level and modulation ¢
@ Linear and logarithmic frequency and level varlation ) B ; 4 i : e
with freely selectable step width opul ' ! - e b L
_ & Non-volatile storags of 40 instrument setups .
Spectral purity @ Automatic self-test with error indication
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@ Frequency range 5 kHz to 2720 MHz, resolulion up to
1000 MHz:; 0.1 Hz, up t0 2720 MHz: 1 Hz ’

& Quiput level range 143 to +13 dBm, resolution
0.1dB
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CHARACTERISTICS

Fraquency range 5 kMz to 2720 MHz The frequency
range of the SMPD covers all imporiant frequency bands
for radiotelephony, broadcasting, telemetry, directional
radio and UHF radar. It allows measurement of spurious
signals up to 2.72 GHz in compliance with CEPT regula-
tions. Up 1o 1 GHz the resolution is 0.1 Hz, above 1 GHz it
is 1 Hz. The frequency accuracy is determined by the inter-
nal, oven-controlled 10-MHz crystal oscillator (5 x 10-%/°C
and 2 x 10-%/day} or an external reference frequency of
10 MHz.

Controlied output level from -143 o +13dBm The
SMPD featuras a high level accuracy which is particularly
important for sensitivity measurements. The total level er-
ror including frequency response is, even at 11V, within
+1.5dB up to 1360 MHz and within +2.0dB up fo
2.72 GHz. The high-precision mechanical attenuator is RF
plckup-proof and can be switched in 2-dB steps up to
140 dB. It has been designed for frequent use in automatic
test systems and has a resetting accuracy of 0.03 dB. The
overload protection fitted as standard prevents the attenu-
ator from belng damaged by externally applied RF powers
up to 50 W and DC voltages up to 35V. The non-interrupt-
ing level variation over a range of 10 dB starting from any
level is important for measurements on sguelch circuits,
amplifiers susceptible to overdriving or receivers with auto-
matic leve! control.

Minimuwm RF leakage of the signal generator ensures that
the adjustable minimurn useful signals can be used for sen-
sitivity measurements even on unshielded receivers (e.g.
paging receivers). The RF-leakage of the SMPD is far be-
fow the limit values specified in MIL-STD-481A and fully
complies with the requirements tc VDE 0871. The voltage
induced by the radiated interference of the useful signal in
a two-turn foop of one inch in diameter held close to the
front panel is less than 2 uV {measured into 50 £2).

Spectral purity  The high spectral purity makes the SMPD
suitable without any restrictions for all measuremenis on
receivers including two-signal measurements.

The single-sideband phase noise of the SMPD is
—134 dBc¢ at 800 MHz with 20 kHz offset from the carrier.
By means of frequency division this value can even be im-
proved towards lower frequencies: -147 dBc at 100 MHz
(see diagrams on the right). The low SSB phase noise
allows the dynamic adjacent-channel selectivity of a receiv-
er to be measured at 500 MHz with a dynamic range of
more than 80 dB, 70 dB being specified by CEPT regulation
for maobile receivers.

Test sighals with extremely low SSB phase noise are also
required for desensitization measuremenis on shortwave
SSB receivers. For this purpose the spurious signal must
be set 80 dB above the useful signal with 30 kHz offset
from the carrier. For a measurement which is to be unaf-
fected by the sideband noise of the spurious signal, only a
signal source can be used whose single-sideband phase
noise is not greater than —145 dBc¢ at a carrier offset of
30 kMz. The SMPD fulfills this requirement over the entire
shortwave range.

Residual FM For measuring the signal-to-noise ratio of
8SB receivers a test signal with particularly low residuat
FM is required. The residual FM of the SMPD weighted to
GCCITT is less than 0.5 Hz in the shortwave range and still
below 1 Hz at 500 MHz.

Short-term stability For some applications the short-
term stability of the output frequency of the signal genera-
tor is of interest in addition to the 88B phase noise and
residual FM. The diagram at the very bottom of this page
shows the relative standard deviation of frequency of the
SMPD measured with a frequency counter and evaluated
according to the Allan variance method fulfilling the most
exacting reguirements. .
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Broadband noise For blocking measurements on mobile
receivers low broadband noise of the signal source is im-
portant. In view of the minimum blocking level of 90 dBuV
required by CEPT regulations, measurements can only he
performed with signal generators whose broadband neise
does not exceed —145 dBc. The SMPD fulfills this require-
ment for carrier frequencles up to 21.25 MHz; for carrier
frequencies from 21.25 to 1360 MHz the broadband noise
is even -150 dBc only.

Monharmonic spuricus sgignals Another critical meas-
urement that can be performed with the SMPD is the de-
termination of the spurious signal suppression of mobile
receivers up to and above 2 GHz. To comply with the mini-
mum value of 70 dB specified by CEPT, no spurious signals
above —90 dBc from the test generator may fall within the
receive channel. Nonharmonic spurious signals of the
SMPD remain below —90 dBc in the frequency range 21.25
to 680 MHz which contains the most frequently used radic-
telephony bands.

In the frequency range 1360 MHz to 2720 MHz the output
signal of the SMPD is generated by frequency doubling.
The resulting subharmonics are suppressed to <-40dBc
by bandpass filters made up of thin-film circuits.

kModulation charscteristics The modulation capabilities
of the SMPD, i.e. amplitude, frequency or phase and
puise modulation, can be set simultanecusly and inde-
pendently of each other. The modulation bandwidth for AM
is 50 kHz, for FM 125 kHz up to a deviation of 3.2 MHz.
Amplitude modulation is possible down to.the fowest carri-
er frequencies without having any limiting effects on the
characteristics. FM-DC allows analog sweep, VCO opera-
tion with the possibility of synchronizing to a second signal

reference frequency (10 kHz)
Vims = 0.2 to 2V into 500 cable

Rear view of SMPD

IEC-bus
connecior,
address
selecior

CHARACTERISTICS

source and direct carrier keying for digital FSK modulation.
In the latter mode it is particularly useful that in the SMPD
the frequency error inevitably occurring with FM-DC is min-
imized by a digital sample-and-hold circuit. AM-DC allows
voitage-controlled level variation which can be used for in-
stance for external, analog voltage control or for switching
the signal on/off. Thanks to the exceptional quality of the
modulation (AM distortion < 1% up to 1360 MHz, FM dis-
tortion <0.1%, stereo crossialk 56 dB down), the SMPD is
also suitable for measurements on AM and FM hifi receiv-
ers.

internal modulation source for sinewave signals is a low-
distortion AF synthesizer from 10 Hz to 100 kHz, with 1 Hz
resolution below 10kHz and 10Hz above (distortion
0.05%). The crystal-controlled frequency and the phase-
continuous frequency change with short switching times
(computer control) of less than 10 ms allow the modulation
generator to generate selective-call sequences to all
siandards.

When fitted with the Pulse Modulator Option SMPD-B1,
the SMPD also provides signals for comprehensive testing
of radar receivers. Pulse modulation is possible at carrier
frequencies from 500 MHz to 2.72 GHz, encompassing the
IF ranges of microwave radar and the UHF radar range. The
spurious signals produced by video feedthrough of the
drive pulse are at least 30 dB down from the carrier. The
output level is also controlled in the pulse-modulation
mode and can be set up to 10 dBm. The envelope of the
pulsed carrier exhibits rise and fall times of less than 10 ns.
The maximum repetition frequency is 1 MHz, the carrier
on/off ratio at least 80 dB. The pulsed carrier can be ampli-
tude- and frequency- or phase-modulated.

Cutput for

crystal reference
frequency (10 MHz}
Vims > 0.2 Vinto 50 Q2

Input for
Connecting

Qutput for modulation Catlibration of
synthesizer frequency internal

{10 Hz to 100 kHz) reference frequency
Vrms =1Vinto 600 Q, Zout =10 o
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OPERATION

General The front panel is logically organized in keypads
for modulation, frequency, level and data input (see photo
on page 6 and 7). A display is provided for each keypad. An
additional display above the data input keypad allows
checking of the entered values.

The entries are made in the usual order, i.e. numerical
value followed by parameter/unit. An RF output frequency
of 120.5 MHz and a level of —33 dBm would be entered as
follows:

lluminated sections (VAR) in the displays show the pa-
rameters that can be varied with the rotary knob, and the
selected step size. The values set for the on/off functions
such as modulation, sweep or level remain stored when the
instrument is switched off. Whan the signal generator is
switched off or in the case of an AC supply failure the com-
plete setup is retained and automatically restored upon
power on.

Inadmissible settings are not accepted and therefore do
not change the instrument seiting. Out-of-range entries
are indicated by flashing of the monitoring display.

A user’'s guide can be folded out at the bottom of the
instrument. it contains operating instructions including a
list of all special functions and remote-contro! commands.

Examples

Level input The output level can be entered in dBm, mV
or uV. To change the unit it is only necessary to press the
relevant unit Key.

Level variation using the rotary knob LEVEL is made in
linear steps (0.1% to 1%} for level indication in mV or uV or
in logarithmic steps (0.1 dB) for indication in dBm,

Nan-interrupiing level varigtion  After recall of the spe-
cial function RCL 94 the level can be varied without any in-
terruption over a range of 10 dB, starting from any level.
LED bars on the additionai display show the available range
of variation.

Lave! variations with any step size in dB, mV or uV are
possible by keyboard entries, e.g.

P
¢

ar

Level reduction is possible using the key L= . The
leve! is lowered to —143dBm, the 50-0) output impedance
being maintained. The previous level is restored when the
key is actuated again.

Frequency eniry can be made in MHz, kHz or Hz by press-
ing one of the three RF keys on the frequency keypad. The
freguency resclution is 1 Hz. The special function RCL 01
increases the resolution to 0.1 Hz up to a frequency of
1 GHz.

Freguency verigiion is performed using the rotary knob
FREQUENGCY. Steps of 1 Hz, 1 kHz, 1 MHz or any value can
be selected with the keys

Depending on the selected step width, the VAR display
lights up below the Hz-, kHz- or MHz-digits of the frequency
readout. With any other step width selected, the VAR dis-
plays below the Hz- and MHz-digits are illuminated.

in this case, the step width must be entered in kHz, e.g.:

Remote contrel  All settings of the SMPD (except for
power ON/OFF) can also be remotely controlled via the
IEC-bus interface (IEC 625-1/1EEE 488) fitted as standard.
The control commands are exiremely simple, their se-
quence corresponding to that of the keyboard entry.

Example:
Keyboard entry Command
: 37.5MH
-16 DB

A delimiter for terminating a character string is not re-
quired. As a listener, the SMPD can receive setting com-
mands and as a talker it can output setting data. It has also
service request capability; i there is an error, it sends a
corresponding message to the controller.

Two different remote-control modes are possible. The fre-
quency setting time and the IEC-bus transfer time depend
on the mode selected. If a frequency change is carried out
in normal mode, the output frequency is set within 18 ms
to an accuracy of 1 x 10-5.

In the fast frequency setting mode the fotal setting time
including the bus transfer is 7 ms. In this mode, up to 34
frequency and FM deviation setiings can be stored and re-
called via the IEC bus.

For the data acceptance by the IEC bus either direct com-
mand execution or block-by-block execution can be se-
lected. In the direct mode, each setting command is imme-
diately processed before the next command is accepted.
With block-by-block command execution up to 50 charac-
ters are read in without delay at a rate of 0.4 ms per char-
acter. The command block is only processed after a delimii-
er has been received. In this case the bus holding time is
much shorter than in direct mode. NL, CR + NL, ETB, ETX
or EQI appended to the last byte are suitable delimiters.

The fasi setting times make the SMPD suitable for appli-
cations in automatic test systems and also fulfill the
requirements for testing mobile phones of ceilular radio
networks. The short frequency setting times are matched
by a level setting time of 256 ms.

/

C

fMubtisignal measurements These mainly include two-
signal measurements for determining the receiver re-
sponse to interfering signals. One of the signal sources
generates the useful signal in the recsive channel, while
the other one simulates the interfering signal outside the
receive channel. In the test assembly shown below the
Radiocommunication Tester CMT provides the usefu! sig-
nal and the Signal Generator SMPD the interfering signal.

lrrespective whether these two-signal measurements in-
volve seleclivity tests on AM SSB receivers (e. g. desensiti-
zation} or FM radiotelephone receivers (e.g. dynamic adja-
cent-channel selectivity or suppression of spurious re-
sponses), the interfering signal source must in any case
comply with the high demands on spectral purity (see dia-
gram on the right).

An interfering signal source with excessive SSB phase
noise or insufficient suppression of discrete spurious sig-
nals degrades the measurement of the receiver character-
istics. The SINAD value used as a criterion is then deter-
mined by the high noise level of the interfering source and
not by the noise of the receiver. Discrete spurious signals
of the interfering source with too high level simulate a
receiva frequency when passing through the receive
channel.

The Signal Generator SMPD with its excellent spectral purity
meets all requirements for any kind of multisignal meas-
urement. Ail modern radiotelephone test assemblies from
Rohde & Schwarz are equipped with a signal combiner for
non-reactive combination of the useful and interfering sig-
nal with defined attenuation and free from input distortion.

Test assembly with Signal Generator SMPD and Radiccommunication Tester CMT for multisignal measurements

APPLICATIONS

interfering signal

Discrete

spurioys signals Receiver bandwidth

Useful signal

Effect of spectral purity of interfering signal on multisignal meas-

urements:

dash-dotted: signal generator unsuitable because SSB phase
noise tog high;

dashed: signal generator unsuitable because discrete spuri-
ous signals too high;
biue: suitable signal generator with low SSB phase nclise

and low discrete spurious signals

ChT

interfering signal

Test item Block diagram of test assembiy
{trans- for multisignal measurements
Usefal ceiver)
+ Interfering
signal
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2 Preparation for Use and

Operation

Values appearing in this section are
cations in the SMPD data sheet are
trols and indicators described below

not guaranteed. The specifi-
binding. The operating con-
are shown in Figures 2-5 and

2‘6-

Legend for Figures 2-5 and 2-6

- -

Inscription

Function

AF kH=z

4-digit display of the frequency of
the internal modulation generator.

FM-®M kHz RAD

4-digit display of frequency
deviation or phase deviation. The
applicable unit, kHz or RAD, is
indicated by an illuminated arrow.

AM %

2-digit display of the modulation
index.

VAR

50 usec 75 usec

The illuminated VAR indicator shows
which parameter can be varied with
knob 29. The 50-use¢ indication
lights to show the inserted pre-
emphasis.

RF MH2Z

10-digit display of the high-

frequency setting.

VAR

Three illuminated indicators to
show the selected variation step.

-

LEVEL

4-digit display of the RF signal
level.

dBm mV uVv

- i

TALK LISTEN REMOTE

Three illuminated arrows to show
the unit of the output level.

Three illuminated arrows to show
the remotely selected status with
IEC-bus.,

10

Display for monitoring the wvalue
entered via keyboard 11.

376.8011.52




No. Inscription Function
11 {7 8 9 8TO Keyboard for numerical input. Key C
clears the display and permits a
4 5 6 RCL new. input, even if the display is
blinking. Key STO for storing data.
123 - Key RCL for calling stored data.
0 .C+ |
12 | POWER Power switch
13 {LOC. Button for switching from IEC-bus
control to manual control.
14 |LEVEL Knob for quasi-continuous setting
of the output level.
15 {RF E: RF output, N-type socket.
50 2
i6 }LEV LEV LEV Three keys for level input. They
dBm mV v specify the unit for the level
value entered via keyboard 11.
17 LEV Button for switching the RF level
MIN out. When the button is switched, the
minimum level of =143 dBm is set
and read out on the level display 7.
When the button is switched again,
the level value previously set is
restored.
The response of the overlocad pro-
tection is indicated by the readout
OFF in the level display field.
After elimination of the overvoltage,
the overload protection is restored
by pressing the LEV-MIN button.

376.8011.52




No.

Inscription

Function

18

FREQUENCY

Knob for quasi-continuous RF tuning.
The resolution is selected with
buttons 20 and 24. .

19

,SWP ﬁ)

Recorder output proportional to fre-
guency. The voltage deviation is 5 V.

-

RF RF RF
MHz kHz Hz

o

Three buttons for frequency input.
They specify the unit for the fre-
quency value entered via keyboard 11
and change over the resolution of
the frequency variation.

21

SWP/ST
DOWN

Button for defining sweep and channel
steps. If RESET button 23 is not lit,
button 21 can be used for downward
channel stepping; otherwise the
button is used for defining the
sweep direction.

22

SWP/ST
Up

Button for defining sweep and channel
steps. If RESET button 23 is not lit,
button 22 can be used for upward
channel stepping; otherwise the
button is used for defining the

sweep direction. .

23

SWP
RESET

Button for setting the upper and
lower frequency limits. If this
button is lit, the sweep direction
can be specified with buttons 21
and 22.

(With the RESET button not 1lit,
buttons 21 and 22 are used for
channel stepping.)

24

STEP
kHz

This button is used, after a numeri-
cal value has been entered via key-
board 11, for inputting the step
size, in kHz, of the sweep and single
steps. If a numerical value has not
been entered, the step size is set as
an increment of knob 18.

376.8011.52




Function

Button for inputting the upper sweep
frequency limit in MHz (with positive
sign after the numerical value) and
of the lower sweep frequency limit
(with negative sign after the numeri-
cal value) after entering the numeri-
cal value on keyboard 11. If no
numerical value has been entered, the
indicated frequency is accepted.

Button for switching the sweep on
and off.

BNC socket for inputting the external
AM modulation signal. If the input
voltage level is too low or too

high, the lower or upper segment row
of the AM display 3 lights respec-
tiveley. .

No. Inscription
25 | fu+/f1-
MHZ
26 |swp
ON
27 {AM -
Co)
1VrMs
28 |aM
EXT.

An in/out button for selecting the
internal or external modulation
source. This button is 1it for the
AM BXT setting.

s ey

- 29 MODULATION

Knob for varying one of the para-
meters indicated in display 1, 2,

o o
MTihsa rmoavamakmes grmwesmA 9@ SmAT modad
- S e r\dh WS ALE e T s A W el A s s Nl s bl i B LNl e N el bn Vs el

the lighting of the VAR display.

ol

]
N

The parameter to be varied is selec-
ted by button 34:

AM M M AF
% RAD kHz kHz

without prior entry of value.

30 150 us 75 us Button for switch pre-emphasis in
FM operation in or out.
31 |FM -~ BNC socket for inputting the external
S FM/®M signal. If the input level is
1 VgMS too high/low, only the upper/lower

segment row of the FM/®M display 2
lights.

376.8011.52
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No.

Inscription

Function

32

FM
EXT.

In/out button for selecting the in-.
ternal or external FM modulation
source. The button is 1lit for the
FM EXT setting.

33

FM
DC

In/out button for selecting either
FM DC or FM AC in the FM-external
operating mode. The button is 1it for

FM DC.

34

oM AF
RAD. kHz

FM FM/ oM
kHz ON

With in/out buttons AM, FM/®M the

ON ON
indicated modulation is switched in
or out. The button is lit when the
modul ation is switched in. If the
modul ation is switched out, the modu-
lation parameters remain stored and
at switch—-in are used again. The
modul ation parameters -~ percentage
modul ation, phase deviation, fre-
quency deviation, and internal modu-
lation frequency - are input by en-
tering the value and then pressing
one of the buttons AM M FM or AF

% RAD KkHz XHz.
For specifying a parameter to be
varied with VAR button 29, the corres-
ponding one of these buttons is
operated without prior entry of a
numerical value.

35

SI 1

Fuse for 220-V or 235-V supply: T1,25
115=-V or 125~V supply: T1,6D

36

51 2

Fuse for 220-V or 235-V supply: M1,25C
115-V or 125-V supply: M2,5E

37

Spare fuses

A spare fuse for each of these vol-
tages is located behind the cover.

38

Blower case

39

EXT. 0.2 - 2V
-

Ri >500 @

Input socket for the 10-MHz reference
signal . Input impedance >500 Q.
Voltage range 0.2 to 2 volts.

40

K30

BNC connecting cable for the reference

frequency.

376.8011.52




Neo.

Function

(o

1 VgMs

Inscription
41 |INT 0.5 V Qutput socket of the internal cry-
-l stal reference freguency. 50  out-
Ri =750 9 put impedance and 0.5-V signal level.

42 |ADDRESS 6-way switch for setting the IEC-bus
address. '

43 |IEC 625 IEEE 488 IEC~bus connector.

44 |RF (3%,_ Opening for mounting an RF output
socket (optional).

Ri = 50 @

45 18%g Trimming resistor. for calibrating
the internal crystal reference fre-
quency.

46 |AF Output socket for the AF signal of

the internal modulation generator.
10 ? output impedance and 1 Vygsg
on 600 9.

47 {47 - 420 Hz

AC supply connector.

48 (115 v, 125 Vv,
220 v, 235 v,

AC éupply voltage selector.

49

Button to switch on and off the pulse
modulator (only with Option PM).

50 |PM f

A

T 0.4/2 v

Modulation input PM (only with Option
PM). TTL input. With input voltages
>2 ¥ (high state) the PM is in "On"
mode. A signal with the level in-
dicated on display 7 is present on
the RF output 135.

For input voltages <0.8 V (low state)
the output level at socket 15 is
reduced by >80 dB (off state of PM).

51

LED indication of pulse modulation
(only with Option PM). The LED is lit
with the pulse modulator in the ON
state. '

376.8011.52
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2.2 Preparation for Use

The Synthesizer Generator SMPD is designed for operation with a
115-v, 125-V, 220-V, or 235~V supply voltage. It is factory set

for the 220~V supply.

To convert to one of the other voltages, switches 48 {Fig. 2-1
and 2-6) are set to correspond with the markings and the appro-
priate fuse for the selected voltage is inserted. Spare fuses for
all four supply voltages are located behind the cover 37 (Fig.

2=6).

The SMPD can be installed in any 19" rack by use of the 19" rack=-
mounting adapter SMPD-Z% (Order No. 346.1210.02) .

The ventilation air inlet 38 and outlet (front edge of upper ca-
binet cover) must be unobstructed in order to assure satisfactory

ventilation.

ST '
S 6

SI1  Si3 SI1  SI2
T1.6D M2.5E T1.25 M31.25¢C
115V~
i 235V~
@

Fig. 2-1 Fuse panel

2.3 Operation

The Synthesizer Generator SMPD is set up and operated by means of
pushbuttons and rotary knobs. The controls and displays are logi-

cally arranged in four groups.

The left-hand section contains the controls and display for sig~-
nal modulation and two sockets for inserting AM and FM modulating

signals from external sources.

376.8011.52 2.7 E-1




The next section contains the RF display; the knob for varying
the frequency, the buttons for setting the frequency and sweep
and the output socket the freguency-proportional voltage for the
recorder. The next section contains the level display, the level
input and variation controls and the RF output socket. The sec-
tion on the right contains the keyboard for entering parameter
values, the - indicators for remote control status, the power
switch, and go-to-local button, as well as the display for moni-
toring the entered values.

Any settings of these controls have to be made in the following
order: numerical value {optional, keyboard 11), unit, and func-
tion. Quasi-analog settings can be made with the rotary knobs.

The unit and function buttons are all non=illuminating buttons in
the modulation, frequency and level sections. All illuminated
buttons are of the in/cut type. The variation knobs provide for
varying the unit or parameter value selected by a button without
prior entry of a value on the keyboard. Information as to which
units or parameters are adjustable is provided by the illuminated

VAR displays.

Inadmissable settings are not accepted and do not therefore
change the settings of the instrument. An out-of-range input re-

sults in a blinking of the monitoring display. If a particular
readout is at the same time intermittent, then the indications

are to be interpreted as the newly entered value being incompa-
tible with the value of the readout. The blinking is cleared by
pressing button C {(clear) or by entering a new and valid value.

All inputs possible by means of front-panel controls can also be

programmed via the IEC bus. The descriptions of the individual
functions include the corresponding IEC commands.

376.8011,52 2.8 E~1




2.3.1 "On" State

After switch-on, the SMPD executes a display test and displays
its IEC-bus address. During the warm-up period, which lasts a few
minutes, error messages may appear in the display field 5 (see
section 2.3.7). When these have ceased, the status existing at
the time of switch-off is in general restored. (Exceptions to
this rule are explained in section 2.3.8.4: Special Functions).
If a memory error occurs, minimum values are set.

2.3.2 Frequency Setting

2.3.2.1 Input

The frequency range of the SMPD is 5 kHz to 2720 MHz. The fre-
quency can be set by entering the desired value via keyboard 11
{(Fig. 2-5) and then pressing the RF MHz, RF kHz or RF Hz button
20. Zeros at the end following the decimal point and exeeding the
permitted display width 1is ignored. The resolution is 1 Hz
(0.1 Hz in some cases, see section 2.3.8.2). The frequency is in-
dicated on display field 5 in MHz with a decimal point.

Keyboard 11 Buttong 20 IEC bus
RF

1 0 o 5 MHzZ "1@.5 MH"
| | RF

1_] "0 o] 0 ki z "1000 KE"
- RF

1 1 2 i 0 7 8 Hz "112¢78 H2Z"
J

376.8011.52 2.9 E-1




2.3.2.2 Variation, Channel Steps

The frequency setting can be varied either with the frequency
control knob or in single steps with button 21 and 22.

The step variation of control knob 18 can be switched by means of
~ button 20 te Hz, kHz or MHz (0.1 "Hz, 100 Hz, or 100 kHz with
0.1-Hz resolution). The selected step variation is illuminated

below the RF display,

Freely selectable step size:
" The numerical value of the desired step size is entered in kHz

via keyboard 11 and the STEP kHz button is pressed.

Control-—-knob variation with freely selectable step size:

When the STEP kHz button 1s pressed without a numerical value
having first been entered, the selected step size for the control
knob variation is taken as the set value. This condition is sig-
nalled by the lighting of two buttons below the RF display.

The single steps of buttons 21 and 22 are executed with the en-
tered step size. The SWP RESET button . 23 must at the same time be

unlit.

Step sizes from 1 Hz (0.1 Hz) up to the largest possible step are
permitted over the entire frequency range.

2.3.2.3 Frequency Addition and Subtraction

A frequency step can be added to or subtracted from the selected
frequency. For this purpose, the numerical value, the sign and
the unit are entered in that order.

Keyboard 11 Buttons 20 IEC bus
—_ ‘ RF
1 oJ - | MHz "10- M"
RF
2 0 + MH2Z "2+ MH"
RF
1 -J kHz "1~ KH"
- RF
1 1 0 +J Hz "110+ Hz"

376.8011.52 2.10 E-1




2.3.2.4 Reference Frequency

The Synthesizer Generator SMPD contains a 10-MHz crystal refer-
ence oscillator from which the output frequency is derived. The
reference frequency with a level of 0.5 V,go is available at
socket 41 on the rear panel for external control functions. In
this case, the connecting cable 40 must be disconnected from
socket 41 and then connected again to this socket via a three-way

adapter (see Figs. 2~2 and 2-6).

To socket 39

To external unig,
i0-Muz reference<
frequency

=]

To socket 41

The SMPD can also be operated with an external reference frequen-

cy of 10 MHz, For this purpose, cable 40 must be disconnected
from BNC socket 39 and a 51gnal (sinewave or squarewave) fed into
this socket at~ a level in the range 0.2 to 2 Vips (Zout=
500 Q). :

2.3.3 Sweep Operation

2.3.3.1 Setting the Frequency Limits and Step Size

Before switching on the sweep, the upper and lower frequency
- limits and the step size must be defined. For setting the sweep
limits, first enter the numerical value and than the negative
sign for the lower limit and the positive sign for the upper
limit, The entries are terminated with the fu+/fl- MHz button 25.

]
I
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Examples:

Reyboard 11 Button 25  IEC bus

fu+/fl-

1 0 . 5 - MHzZ “18.5 FL”
fu+/£1-| -

2 1 0 . 4 4 + MHz "219.44 FU"
fu+/fl-
5 0 0 + MHz "5@¢0 FU"
fu+/£fl-
2 0 - Miz "20 FL"

The displayed frequency can also be defined as upper or lower
frequency limit by pressing the + or - Dbutton and then the
fu+/f1-MHz button 25.

Examples:
Keyboard 11 Button 25  IEC bus
fu+/fi-
"Indication" - MHZ "FL"
fu+/£f1-
"Indication" + MHz TEUT

To set the step size, the numerical value is first entered and
then the STEP kHz button 24 is pressed.

Examples:

Keyboard 11 Button 24  IEC bus
STEP
2 0 0 . 5 kHz "200/.5SK"
STEP
1 0 0 0 0 . 4 kHz 10222 . 4SK"

The two limits can only be entered in MHz and the step size only
in kHz. The step size is also the size of the channel step.

A logarithmic sweep can be set by means of special function RCL
04 (see section 2.3.8.4). The numerical value entered before the
STEP kHz button 24 is pressed then defines the step size in per-
cent of the instantaneous fregquency per step.
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2.3.3.2 Setting the Operating Mode

Three operating modes are provided for the sweep:
a) Single sweep from the lower to the upper frequency limit,

b) Periodic sweep between the frequency limits swept by a trian-
gular function, '

c) Single sweep from the upper to the lower frequency limit.

The mode can be selected in the reset state (SWP RESET button 23
lit) or during the sweep (SWP ON button 26 1lit) with SWP/ST UP
button 22 and SWP/ST DOWN button 21.

It is possible to change from mode & (button 22 1lit) to mode b by
pressing button 21 (buttons 22 and 21 lit) and then to mode c¢ by
pressing button 21 again (bufton 21 Tit}).

- Return to mode a is also effected via mode b by pressing button
22 twice.

It is not possible to change from mode a directly to mode c.

Examples:
SWP RESET butten 23 or SWP ON button 26 1it:
Button pressed Indication TEC bus
N T 1
o SWP/ST | ISWP/ST| | UP DOWN
Mode a {(to upper limit) uP I up } — e sy
: Lt
. s SWP/ST up DOWN
Mode b (periodic) "sp"
DOWN = —
Mode ¢ {(to lower limit) SWP/ST up DOWN "sp"
DOWN -  — -
Mode b (periodic) SWP/ST UP DOWN ngp
up —  —
Mode a (to upper limit) SWP/ST up DOWN sy
Up = -
== 2 lit not lit
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2.3.3.3 Initial State, Checking

The frequency can be set to the start frequency of the sweep with
SWP RESET button 23. In mode a (upwards) and mode b (periodic),
the start fregquency is the lower frequency 1limit, in mode ¢
(downwards), it is the upper frequency limit. The RESET state is
indicated by the RESET button being lit. This state can be can-

celled by pressing either the RESET button again, or the SWP ON
button 26, or by turning knob 18,

In the RESET state, the fregquency limits {cannot be called in the
other states) may be checked. The step size can be checked in the
normal state (RESET button not 1it) by initiating a channel step

with button 22 or 21 (see 2.3.2.2).

2.3.3.4 Start, Stop, Interrupt

The sweep can be started with the SWP ON button 26 (Fig. 2-5)
‘when the instantaneous frequency is within the sweep limits, If
this is not the case, the display blinks and will then be cleared
by pressing key C of keyboard 11 - with no change in settings -
or with SWP RESET button 23, which also sets the start frequency
of the sweep. During the ent;re sweep operation, SWP ON button 26
is 1lit and SWP RESET button 23. is unlit.

The sweep can be interrupted and restarted at any point with SwWP
ON button 26. Pressing the SWP RESET button 23 stops the sweep

==Y

and returns the instrument to the start frequency {see 2.3.3.3).

Examples:
Indication  Buttons New indi- IEC bus
26, 23 cation
SwWPp sSyp TN
S ON Soigx? ON s17.
art [ ] : | m——
SWP ; SWP W gt
Interrupt ON %ﬁf ON 50
| —— | N
: SWP SWP SWP T
g:‘:%nzas“‘ RESET RESET RESET R
[ 2 button 1it S hLutton not 1lit
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2.3.3.5 Recording with an XY Recorder

The following procedures are recommended for recording frequency
responses with an XY recorder:

1-

Program the frequency limits and the step size {(2.3.3.1). 1If
no special function is involved, the SMPD sets a new frequency
about every 20 ms. 100 steps take about 2 seconds.

Calibrate the X-axis of the recorder with the stylus 1lifted
off the paper and set the frequency limits in the RESET state
as described in section 2.3.3.3. Socket 19 delivers a deflec-
tion voltage of 0 V at the lower frequency limit and +5 V at

the upper frequency limit.

For - calibrating the Y-axis, vary the frequency with knob 18
(e.g. for finding a maximum). During this procedure, the X de-
flection voltage tracks and then stops at the corresponding
sweep limit. The RESET state is thus cancelled and has to be
restored (by pressing the SWP RESET button 23 again) in order

to select the desired operating mode (2.3.3.2).

In the RESET state (SWP RESET button 23 1lit), lower the re-
cording stylus and start the sweep execution with the SWP ON

button 26.

For the logarithmic sweep {special function RCL 04, 2.3.8.4),
logarithmic paper is recommended to provide a calibrated fre-

quency axis.

Interrupts and new starts from the same point can be carried
out with the SWP ON button 26. If the sweep is interrupted
(SWP ON button not 1lit), a setting can be sought with knob 18
whereby the recorder tracks ({(note the variation step size se-
lected for the knob 18).

Lift the stylus when the sweep is completed. Switch on the
RESET state before a new sweep is initiated.
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2.3.4 Qutput Level Setting

2.3.4.1 Level Entry

The permissible level-entry range is as follows:
13 dBm to ~143 dBm or 1000 mV to 0.016 uV.

All values apply for a 50-0 load.

With Option "Pulse Modulator®™ and switched-in pulse modulation,
the level-entry range is limited to +10 dBm to =143 dBm.

The output level is set by entering the desired numerical value
via keyboard 11 (Fig. 2-5). The unit is then specified by press-
ing the LEV dBm, LEV mV or LEV uV button 16 and thus initiating
the setting. The microprocessor selects the unit mV or uV best
suited for the display (e.g. an input of 10,000 uV results in an
indication of 10 mV). The level that has been input is indicated
on display 7. The indicated level can be converted to uV, mV or
dBm by pressing the corresponding button 16. The illuminated
arrow 8 on display 7 indicates the selected unit.

Examples:
Keyboard 11 Buttons 16 IEC bus
Level 10.54 e e e e
: LEV
i 0 . 5 4 ' mv "1¢.54 MV"
Level 8.5 dBm
LEV
8 . 5 dBm "8.5 DB"
Level 23.1 uv
LEV
2:} 3 . 1 Wy "23.1 gv"
Indication in dBm _EEE§_= "DB"
dBm
]
LEV A
mv
LEV
Indication in mvV/uv uv R IATAL
| SNSRI
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2.3.4.2 Output Level Addition or Subtraction

A level step can be added to or subtracted from the selected
level. This level step can be entered in uV, mV or dBm. The re-
sult is displayed in the selected unit of the level. The level
step is executed by entering the numerical value via keyboard 11
(Fig. 2=5), then the sign and finally the unit.

Examples:
Keyboard 11 Buttons  IEC bus  Indication before
16 and after level
step
Reduce level by 1.5 4B Before After
LEV | .
1 . I 5 i - dBm "1.5-DB" 100 mV 84.0 mV
Increase level by 2.1 4B
LEV
2 . 1 + dBm "2.1+DB" 10 dBm 712.71 dBm
Reduce level by 10 mV
LEV
1 I 0 - my "1g-Mv* 100 mV 90.0 mv
Increase level by 3.7 uVv I
. LEV
3 . 7 I + uv "3.7+0V" -87 dBm -84.3 dBm

2.3.4.3 Variation

The level can be varied quasi-continuously with knob 14 (Fig.

2-5). The variation is logarithmic in 4B or linear in mV/uv
depending on the selected unit (indicated by arrow 8). (See

2.3.8.11 regarding non-interrupting level wvariation over 10-dB
range.) .

For variation with programmable step size please refer to section
2.3.8.5.

The level limit wvalues cannot be exceeded, i.e. the level remains

at the minimum or maximum wvalue even if the knob 1is turned
further.
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2.3.4.4 LEV MIN button

The RF level can be set to its minimum value, =143 dBm by press-
ing the LEV MIN button 17 (Fig. 2-5)}. By pressing this button
again, the original level is set.

In case of overloading the RF output by an external signal, the
overload protection (available as an option) responds. This res-
ponse is indicated by the appearance of the word OFF in the level
display field. The overload protection can be restored by press-

ing the LEV MIN button.
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2.3.5 Modulation

2.3.5.1 Modulation Generator

The internal modulation generator is a synthesizer with a fre-
quency range of 10 Hz to 700 kHz. Its fregquency is set by enter-
ing the value via keyboard 11 and pressing the AF kHz button 34.
. The resolution is 1 Hz up to 10 kHz output and 10 Hz for the

higher frequencies. If the AF kHz button is pressed without a
value first having been entered on the keyboard 11, the frequency
can be set with knob 29. The AF signal is available on socket 46
on the rear panel of the instrument at a level of 1 Vppg.

If the modulation is switched off or provided from an external
source, the modulation generator is switched off. If the AF vol-
tage is nevertheless required at socket 46, switch-off of the
generator may be prevented by use of the special function RCL 91

(see also 2.3.8.8).

Example: Keyboard 11 Button 34 IEC bus
AF
1 6 . 1 6 kHz "16.16 NK"
2.3.5.2 Amplitude Modulation

The amplitude modulation can be adjusted to between 0.1 and 99%.
The resolution is 0.1% up to 10% modulation and 1% beyond that.
The percentage modulation is entered by keying its numerical
value via keyboard 11 and pressing the AM % button 34. If this
button is pressed without a value first having been entered on
the keyboard, the degree of modulation can be varied by means of

knob 29.

The amplitude modulation may be switched in and out with the AM
ON button 34, the switched-in condition being indicated by the
LED of the button. When the AM is switched out, the display also
goes out. Switch-over from internal to external operation is
effected by means of the AM EXT button 28. This button is 1lit
when external operation is set. —

Example: Keyboard 11 Button gi IEC bus

7 6 AM% "76 AP”
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2.3.5.3 External Level Control

By means of the special function RCL 93 (see also 2.3.8.170), the
input circuit for the external modulation is de~coupled and the
-modulation-index setting thus disabled. The letters LC appear in
the display. If the AM socket 27 is not used, the indicated level
is maintained. A negative input voltage reduces the output vol-
tage proportionally; =1.41 V results in 50% of the displayed va-
-lue and with ~2,82 V, the maximum attenuation of about 35 4B is

reached.

This operating mode is switched out by pressing the AM EXT button
or by means of special RCL 00 (see 2.3.8).

2.3.5.4 Frequency Modulation

The frequency deviation is input by means of the FM kHz button 34
after the numerical value has first been entered via keyboard 11,
The input range is from 0.071 to 3200 kHz. The maximum deviation
depends on the carrier frequency in each case {see Part 1}.

ITf the FM kHz button is pressed without a wvalue first having been
entered via the keyboard 11, the frequency deviation can be
varied by means of knob 29o Frequency and phase modulation are
selected with the FM/®M button 34. The lighting of the LED in
this button indicates the modulation mode switched in. An illumi-
nated arrow iIn the display indicates the selected modulation mode
even when the modulation is switched out.

Internal or extarnal modulstion ia seleacted by the FM EYT hutton
32, which lights when external modulation is selected. For two~
tone modulatlonr special function RCL 92 (see alsoc 2. 3 8.9) pro-
vides for mixing the internal AF signal with the externally sup-
plied sxgnal The frequency deviation generated by the internal
signal is displayed. To this is added the deviation generated by
the external signal. With 1 Vypg on socket 31, the combined de-
viation is twice the value of the indication. This operating mode
can be switched out by pressing the FM EXT button or by use of
special function RCL 00.

In case of external modulation, dc~coupling c¢an be switched in
with the FM DC button 33. At switchover, the instantaneous con-
trol voltage of the modulation oscillator is held fixed in syn-
chronous %peratlon, s¢ that the frequency deviation is a minimum
(<1 x 107"). By briefly deselecting the FM or by sw1tch1ng to AC
operation, thls calibration can be updated at any time..

50-us and 75-us preempha51s can be switched in with button 30,
and switched out again by pressing the button a second time.
Illuminated indicators in the display field show the switching

state.

376.8011.52 2,20 E-1




2.3.5.5 Phase Modulation

Phase deviations of 0.01 to 400 radians, depending on the carrier
frequency can be set with ®M RAD (see Part 1). For this, the mo-
dulation frequency must lie between 10 Hz and 8 kHz. If the oM
RAD button is pressed without prior entry of a value, the phase
deviation can be set with knob 29. The phase modulation can be
switched in and out with the FM/®%M button, which lights when the
modulation is switched in. External modulation may be selected
(as with FM modulation) with the FM EXT button.

Examples: Keyboard : - IEC bus
1 0 FM kHz "1¢ FK"
‘FM EXT. FM DC "PEFD"
"P1" (FM on)
FM ON . "pQ" (FM off)
6 . 6 ?M RAD. "6.6 PR"
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2.3.6 Data Storage

All settings of the instrument can be stored. If the instrument
is switched off, the data is maintained for up to six weeks. The
SMPD provides for the storage of five complete instrument set-
tings and, in addition, a setting each for RF frequency, level,
sweep, AM, FM, %M, and AF of the internal modulation generator.
The complete instrument settings are stored by pressing the STO
- key and one of the number keys 1 to 5 on the Kkeyboard 11 (Fig.

2=-5}.

_Examplesi"”  Keyboard TEC bus
STO 1 agp 1"
sto| | 5 wgp 5w

If, after pressing the STO key, one of the units buttons is pres-
sed before the number key is pressed, only the wvalues of the
parameters belonging to this unit are stored.

With the storing of the modulation settings, the operating modes
such as INT/EXT and DC/AC are also stored.:

Examples: Reyboard ) IEC bus
Store RF i om
frequency STO MHzZ 1 "ST MH 1"
S——
RF .

570 Hz 5 "ST HZ 5"
Store LEV
level STO dBm 1 "ST DB 1"
Store
AM index STO AMY 2 "ST Ap 2"

The entire sweep data can be stored by use of the fu+/fl-MHz
button 25. In addition to the frequency limits and the step size,
the dwell time (section 2.3.8.3: Special function RCL 03) and the
Iogarithmic operating mode (section 2.3.8.4: Special function RCL
J4) are stored.
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Example: Keyboard - IEC bus

fu+/fl-
STC MHzZ 1 #gT FS 1"

All stored values can be reactivated with the RCL key of keyboard
11. The syntax is the same as for the STO commands, except that

the RCL key replaces the STO key.

All recalled data are checked for syntax to avoid incorrect set-
tings resulting from memory faults. Errors are indicated on the
RF display 5 with the word ERROR for half a second and the smal-

lest value For the setting is output.

Examples: Keyboard IEC bus
RCL -] "RC 1"
RCL - LEV 1 . "RC DB 1"
dBm
2.3.7 Self-test

The SMPD has a self-checking program for the most important mo-
dules. If one of them fails, the current displays go out and in
the RF display appears one of the digits from 1 to 6. These have
the following meaning (in a fully warmed-up instrument):

1 Fault in Y7 (SMPC buffer)

2 Fault in ¥5 (Interpolation synthesizer II)
3 Fault in Y6 (Interpoiation synthesizer III)
4 Fault in Y12 (AM modulator + ALC)

5 Fault in Y10 (Oscillator control)

6 Fault in Y2 (FM stage)

Arising from one error, several errors may concurrently occur.
The error messages 1, 2, 3, 5 can appear on the power-up of a
unit in cold state for up to 5 minutes. The error messages will
disappear as soon as the warm-up of the temperature-regulated re-
ference oscillator is completed and the normal frequency accuracy

is attained.

The self-test is automatically carried out approximately every 20
. seconds. For troubleshooting it can be suppressed by means of the
special function RCL 09. When switching on the special function
RCL, 00, the self-test is immediately carried out. Indication of
the error messages is switched off by pressing any button and
only reappears after another 20 seconds if the error is still

present.
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2.3.8

Special Functions

The special functions are initiated by pressing the RCL key and
two digit keys on kKeyboard 11 (Fig. 2=5):,

'RCL
RCL
RCL

RCL

RCL
RCL
RCL
RCL

RCL

RCL

RCL

RCL

RCL

00
01
02
03

04

05

06

07

08

0¢

91

92

94
95

Clearing of all special functions, immediate self-test.
0.1-Hz resolution (for frequencies below 1000 MHz).
1-Hz resolution {(normal state).

Permits the input of an additional dwell time in ms per
step of a sweep with the STEP kHz button 24 and the in-
put of a step size in dB for the level control knob by
means of LEV dBm button 16 (applies only to one input).

Produces a logarithmic sweep and a logarithmic varia-
tion of knob 18.

Restores the linear sweep and linear variation of knob
8. (Normal state)

Switching the level control knob for programmable stop
size.

Limits the range of electronic level adjustment for
measurements requiring a maximum wideband S/N ratio.

Restores the normal range of electronic level adjust-
ment, which ensures improved harmonic distortion for
levels below 10 dBm. (Normal state)

Switches off the self-checking program to permit ser-
vicing of the instrument.

The internal modulation generator remains in operation
even though the modulation is switched out. The AF sig-
nal is available on the rear-panel socket 46. This
function is cleared by use of special function RCL 00.

Provides for two-tone modulation in FM and ¢M. One sig-
nal source is the internal modulation generator, the
second source is an external generator. This operating
mode can be cleared by pressing the FM EXT button or by
use of special function RCL 00.

Provides for external level control (ALC) wvia the AM
modulation input, which is dec-coupled for this opera-
ting mode. This mode is cleared by pressing the AM EXT
button or by use of special function RCL 00.

Provides a continuous level variation of 10 4B.

Restores the normal functioning of the level setting,
in which the mechanical attenuation switches in 2~dB
steps.
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RCL 96 Disables the three variation knobs.
RCL 97 Restores the normal functioning of the variation knobs.

RCL 98 Switches off the buffer oscillator also in the case of
CW and small FM deviations.

RCL 99 Resets RCL 98.

The special functions RCL 03, RCL 06, RCL 07 and RCL 09 are
cleared when the instrument is switched off (and also in case of

an AC supply failure).

2.3.8.1 Clearing all Special Functions (RCL 00}

RCL, 00 clears all special functions and restores the normal
state; in addition, a self-test is carried out.

2.3.8.2 Frequency Resolution (RCL 01, RCL 02)

RCL 01 switches on the 0.1-Hz resolution, which permits any £fre-
quency below 1000 MHz to be set with a resolution of 0.1 Hz. The
decimal point of the display is shifted one digit to the left., If
the 1000-MHz value is exceeded while a new setting is made, the
SMPD switches automatically to 1-Hz resolution and the decimal
point is shifted to the right by one digit. If the f£frequency
falls below 1000 MHz, the 0.1-Hz resolution is automatically re--
stored. The last digit is set to zero. It is possible by means of
the variation knob to set the wvariation in steps of 0.1 Hz,

100 Hz and 100 kHz.

The 0.1-Hz resolution is cancelled by entering the function
RCL 02, The 1-Hz resolution is then valid over the whole frequen-
.Ccy range.

Examples:

Resolution Keyboard 11 IEC bus

6.1 Hz RCL 0-| 1 ﬂchAiil
T Hz _];CL 0 2 "RC@Z"
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2.3.8.3 Dwell Time during Sweep Operation
Step Size of Level Variation {RCL 03}

After entering RCL 03, an additional dwell time per frequency
step in ms can be input with the STEP kHz button 24.

The range of settable values is 0 to 5000 ms. When this range is
exceeded, the display blinks (cleared by pressing key C on key-
board 11 or entering new value). This function applies only to a
- single  input of dwell time which can be switched off by inputting
"RCL. 03 0 STEP kHz" The dwell time can also be cleared by
special function RCL 00 or by switching off the AC supply (or by
AC supply failure). When a complete data set or a sweep-data set
(section 2.3.6) is stored, the selected dwell time 1is also

stored.

Example:

An additional dwell time of 80 ms (resulting in a period of about
100 ms per step):

Keyboard iEC bus
W STEP "RCO®38@SK"
RCL 0-] 3 8 Oﬂ] kHz or
"8@ DT" -

The step size of the level control knob is programmed in dB when
entering a numerical value after RCL 02 and then pressing the LEV
dBm button 16 (see also section 2.3.8.5).

2.3.8.4 Logarithmic Sweep and Logarithmic Variation
" {RCL 04, RCL 05)

Special function RCL 04 affects the sweep, channel-step buttons
21 and 22 and knob 18. This function is indicated by all three

VAR indicators lighting up.

In this operating mode, any numerical value entered before press-
ing the STEP kHz button 24 is interpreted as a relative frequency
variation per step in %. For reasons of programming, the micro-
processor selects the nearest processable lower value from the
series 0.01, 0.02, 0.04, 0.09, 0.19, 0.39, 0.78, 1.56, 3.12,
6.25, 12.5, 25, 50%/step (rounded values).

These relative variations apply to the sweep step size, the chan-
nel steps, and the variation step size of knob 18. Output socket
19 delivers an output voltage proportional to the number of
steps. Hence this wvoltage is also proportional to the logarithm
of the frequency. Wideband measurements over the entire frequency
range of the SMPD are possible with a logarithmic frequency
scale. Plottings with an XY recorder can be made on logarithmic

paper.
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The normal state can be restored by entering function RCL 05
without changing any other special functions. The linear state
can also be restored by means of RCL 00. The function is retained
even if the AC supply is switched off or fails. When a complete
setting or a sweep-data set (section 2.3.6) is stored, the
special function is also stored.

Example:

Logarithmic sweep from 1 MHz to 1000 MHz with a frequency varia-
tion of approx. 0.1% per step:

Keyboard

- fu+/fl1-1} : fu+/£1-
1 v | - MHz 1 o | } o} ol I+ MHzZ
'RCL | 0 i 4 i o | 1 STEP
' L kiiz
1EC bus

"1 FL 1909 FU RC Q4.1 SK"

2.3.8.5 Programmable Step Size of Level Rotary Knob
(RCL 06)

The special function RCL 06 permits the step size of the level
rotary knob to be switched to programmable dB steps (with level
indication in dBm). Programming takes place via the following
entry:

. LEV |
RCL _ O_J 39 3 dBm - ({Example of 3-dB steps)

The normal step size can be restored by pressing one of the LEV
buttons. This special function is stored together with the com-
plete settings and is cancelled by RCL 00 or disconnection of the

AC supply.

2.3.8.6 Largest Wideband S/N Ratio (RCL 07, RCL 08)

These special functions affect the distribution of the level set-
tings between the electronic and the electromechanical attenua-
tors. In the normal state, the output amplifier is only driven to
10 dBm for levels below 10 dBm, thus lowering the harmonic dis-
tortion. Function RCL 07 permits full utilization of the output
amplifier so that it can be driven up to 13 dBm even in the case
of small levels. The electronic level setting then only covers
the ranges between the 2-dB steps of the electromechanical atten-
uator. This improves the wideband S/N ratio but slightly deter-
iorates the harmonic distortion.
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The input of RCL 08 restores the normal state without changing
any other special functions.

When complete settings are stored (section 2.3.6), the special
function RCL 07 is alsc stored. It is cleared by RCL 00 or by
switching off the AC supply (or by AC supply failure).

2.3.8,7 Switching off the Self-checking Facility (RCL 09)

This special function is designed for servicing and permits un-
interrupted front-panel operation when troubleshooting. RCL 09
suppresses the error messages on the display (see 2.3.7).

This function cannot be stored. It is cleared by RCL 00 or by
switching off the AC supply {(or by AC supply failure).

2.3.8.8 AF Signal without Modulation (RCL 91)

In normal functioning, the internal modulation generator is
switched on only when internal modulation is switched in. Special
function RCL 91 provides for the internal modulation generator
remaining permanently switched on. The AF signal is available on
rear—~panel socket 46. The frequency of the AF signal is in the
usual way adjustable for modulation via the keyboard or the wva-
riation knob. This function is cleared by means of RCL 00.

2.3.8.9 Two—-signal Modulation in FM/%M (RCL 92)

Normal functioning permits switching in either an internally or
an externally generated modulation signal. Special function RCL
32 provides for two-signal modulation in which the internally
generated AF signal is mixed with an exterpally supplied signal.
The deviation produced by the internal signal is displayed. To
this is added the deviation produced by the external signal. With
a signal of 1 Vyps on socket 31, the combined deviation is
double the wvalue displayed. The two-signal modulation can be
switched in or out with the FM/&M button. This operating mode can
be c¢leared by pressing the FM EXT button or by use of special
function RCL 00.

2.3.8.10 External Level Control (ALC) (RCL 93)

Special function RCL 93 results in the input for external AM mo-
dulation being DC-coupled and the modulation-index setting being
disabled. In the display, the letters LC (level control) appear.
If there is no input on AM socket 27, the indicated RF level is
maintained. A negative input reduces the level, -1.41 V producing
an attenuation of 6 dB, and with -2.82 V, the maximum attenuation
of about 35 dB 1is reached. This operating mode is cleared by
pressing the AM EXT button or by use of special function RCL 00.
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2.3.8.11 Non-interrupting Level Variation {(RCL 94, RCL 95)

In normal functioning, the level is set by a mechanical attenua-
tor set providing attenuation in discrete 2-dB steps.

When RCL 94 is activated, an electronic attenuation circuit is
used over a dynamic range of 10 dB in place of the mechanical
unit. The 10-dB range of non-interrupted level adjustment extends
initially from the level set at the time of entering the RCL 94
function to the 10-dB lower level. If this 10-dB range is excee-
ded in either direction, the mechanical attenuator is set to a
new level and the new 10~dB range of non-interrupting level vari-
ation extends from this level to the 10-dB lower level.

Every time that function RCL 84 is entered, the 10-dB range is
redefined as described above.

The input monitoring display 10 indicates the position of the le-
vel within the 10-dB dynamic¢ range. The lighting of all ten seg-
ments of the segment row signifies that the level is within 1 4B
of the upper boundary of the range. When only one segment is 1lit,
the level is within 1 dB of the lower boundary.

The level readout in the level display 7 always shows the correct
value.

Special funtion RCL 95 restores normal functioning of the level
setting, in which the 1level is set in 2-dB intervals by the
mechanical attenuator c:ei-

2.3.8.12 Disabling the Rotary Knobs {RCL 96, RCL 97)

The special function RCL 96 disables the rotary knobs in order to
prevent any inadvertent variation of the settings. The VAR indi-
cators are not lit. The rotary knobs are reactivated by RCL 97
and RCL 00. This special function is maintained when the unit is
switched off and on again and is stored together with the com~
plete settings.

2.3.8.13 Switching off the Buffer Oscillator
(RCL 98, RCL 99)

The special function RCL 98 is designed to switch off the buffer
oscillator (Y7, refer to 4.1.1) also in the CW mode and in the
case of small FM deviations. The results is a reduction of the
SSB noise up to approximately 300-Hz spacing from the carrier and
of the microphonlc sen51t1v1ty. With spacings exceedlng this va-
lue, an increase of the S8SB noise level by up to 10 dB is caused.
RCL 99 restores the normal state.

RCL 98 is stored together with the instrument settings (refer to
2.3.6). It is cleared by RCL 00 and by power off (AC supply
failure).
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2.3.9 Options and Accessories

2.3.9.1 Option: Overload Protection SMPD~B2

The Option Overload Protection SMPD-B2 protects the RF attenuator
against excessive RF and DC voltages at the output socket 15. The
protective circuit is effective for RF frequencies to 1000 MHz up
to a power of 50 W, over 1000 MHz up tc 30 W and for DC wvoltages
up to 35 V. The responding of the SMPD-B2 is signalled by the
message OFF in the level display field 7. In remote-control ope-
ration, a service request message can he output. The protective
circuit can be reset with the LEV MIN button 17 or the remote-
control command *Fi1",

The option impairs to a slight degree of the frequency character-
istic and output reflection factor.

2.3.9.2 Option Pulse Modulator SMPD-B1

With the Option Pulse Modulator it is 90551b1e to pulse modulate
via socket 50 the S8MPD output signal in the carrier-frequency
range from 500 MHz to 2720 MHz.

Switching on the pulse modulator is carried out either with PM

utton (4%} or with remote-control command Ul. Switching off is
initiated by re-pressing PM button (49) or by the remote-control
command U@. The switch~on state of the pulse modulator is shown

by LED 51.

For input voltages <0.8 V (TTL low state) the modulator reduces
the RF level by >80 dB.

For input voltages >2 V (TTL high state) the RF level, referred
to a 1load of 50 2, is present on socket i5.

The input voltage applied to the modulation input should not ex-
ceed or fall below the permissible voltage range of 0 to +5 V.

Referred to a load of 50 2 and with the pulse modulation switched
on, the maximum settable RF level is limited to +10 dBm.

Z2.3.9.3 Accessories

The 19" Rack-mounting Adapter XPC-Z9 and Service Kit XPC-2Z1 are
available as accessories.
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2.4 o IEC~bus Control

The standard SMPD model is equipped with a remote-control facili-
ty. The selected data is transmitted in a byte-serial bus system
with an interface conforming to the IEC 625-1 (formerly IEC
66.22), IEEE 488-1975, and DIN IEC 66.22 standards. The connec-
tion to the IEC bus is made through the rear-panel IEC-625-bus

socket 43 (Fig. 2-6).

2.4.1 Interface

D1/0 DI/0  GND GND GND LOGIC
5 8 6 8 10 GND

p17o | o17e |Ren | GND | GnD | GND
5 7 7 g 11

Diio | DI/O | EOL |NRFD IFC | ATN
1 3

DI/ DIJO DAV  NDAC SRQ SHIELD
2 L

Fig. 2-3 Pin assignment

The Americal standard IEEE 488-1975 specifies a connector differ-
ing from that of the IEC standard. The SMPD is equipped with the
more frequently used 24-way connector of the IEEE 488-1975 stand-
ard. Connection to units equipped with the 25-way IEC-standard
connector can easily be made by use of an adapter. The control
function and data transmission are the same for both connectors.
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The standardized interface contains three groups of bus lines:

]Q

Data bus, consisting of 8 lines: DI/0 1 to DI/0 8.

Data transmission is bit-parallel and byte-serial. The cha-
racters are transmitted in the ISO 7-bit code (corresponding
to the ASCII code). DI/0 1 is the least significant and DI/0 8
the most significant bit.

Control bus, consisting of 5 lines:
This bus transmits the following control functions:

ATN (attention) becomes active LOW during transmission
of an address to other units.

REC (remote enable) for switching the SMPD to remote con-
trol.

SRQ (service request) permits a device of the system to re-
quest a service call from the control-

ler.

IFC (interface clear) activated to set the devices of the sys-
tem to a predefined state.

EOI (end or identify) for identifying the end of a data trans-
mission and for inquiry after a service

request,

This bus controls the data transmission sequence.

Handshake bus, consisting of 3 lines:

NRFD active LOW on this line informs the con-
(not ready for data) troller that a device of the system is
not ready to accept data.

DAV {data valid) activated by controller shortly after a
new data byte has been placed on the
data bus.

NDAC kept LOW by a device of the system until

(not data accepted) it has accepted the data on the data
bus.

The data-output commands differ somewhat for the different calcu-
lator manufacturers. Examples are given in Table 2-2 for the out-
putting of certain parameter settings in the case of the most
frequently used desktop calculators. These examples all use 13 as
the SMPD address.
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Address Setting

The required switch positions are shown in Table 2-1. The SMPD is
set at the factory to decimal address 13.

The address is taken over only when the SMPD is switched on and
in case of DCL (device clear).

Table 2-1

ASCII character Binary address
- — Decimal
Listen Talk Address switch equivalent
address address A5 A4 A3 A2 Al
(SPACE) =] 0 0 0 0 0 0
! A 0 0 0 4] 1 1
" B 0 0 0 1 0 2
# C 0 0 0 1 1 3
S D 0 0 1 0 0 4
% E 0 0 1 0 1 5
& F 0 0 1 1 0 6
! G 0 0 1 1 1 7
( H 0 1 0 0 0 8 -
) I 0 1 0 0 1 9
* J 0 1 0 1 0 10
+ K 0 i 0 1 1 11
, Comma L 0 1 1 0 0 12
- M 0 1 1 0 1 13
. N 0 1 1 1 0 14
/ o 0 1 1 1 1 15
0 P 1 0 0 0 0 16
1 Q 1 0 0 0 1 17
2 R 1 0 0 1 0 18
3 s 1 0 0 1 1 19
4 T 1 0 1 0 0 20
5 U ] 0 1 0 1 21
6 v 1 0 1 1 0 22
7 W 1 0 1 1 1 23
8 X i 1 0 0 0 24
9 Y 1 1 0 0 1 25
: z 1 1 0 1 0 26
H 1 1 0 1 1 27
< 1 1 1 0 0 28
= 1 1 1 0 1 29
> 1 1 1 1 0 30
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123.5 Mz

R&S Tektronix hp hp Conmodore
FEC 4051/4052 9825 98335 PET 2001/3001
Setr up - ——— —_— Opent,13
hListener
Frequency 1ECOUT13," 123, SMH" PRINT@13:" 123, 5HH" wrt713," 123, 50" 0UTPUT713;"1273.51'111" PRINTYY,"123,5MH"

Frequency as JLET F=123.5 LET F=123.5 F=123.5 LET F=123,5 LET F=123.5

Vaziable TECGUT13,STR$(F) +"Mi" PRINT@13:F;"1y" wet?713,F, MHH" OUTPUT713;F;"Mu" PRINT#1,5TR$ (F);"mm"
Level IECOUT13,"-24.8DB" PRINT@13;'-24,8DB" wet713,"-24.8DB" OUTPUT713;"~-24.8DB" | PRINT#{,"-24.8DB"
-24.8 JBm . .

Set lower frequ
sweep limit 100

.IIECOUT!3,"IOOFL“
MHzI

PRINT@13;'" {0CFLY

wrt713," 100FLY

OUTPUT713;" {OOFL"

PRINT#1," $100FL"

RF OFF IECOUT13,"Fp" PRINT®13:"Fg" wrt713, "Fi" OUTPUT? {3;"Fp" PRINT#1,"Fp"
Talker IECOUT13,"RF" BRINT@!3;:"RE" wrt713,"RE" OUTPUT713;"RF" PRINT#1,"REFY
Call up SMPD |IECIN13,A$ INPUT@13:A% red713,A$ ENTER713;A% INPUT#1,A§
Frequency

* For use with desktop computer Tektronix 4051, connect bus line REN (pin 17) to earth (pin 18).
This can be made with a shorting plug.

Table 2~2

Conmodore

(for all units)

or WBYTE 17:

(for all units)

(For all units)

R&S Tektronix bp hp
PPC 405174052 9825 9835/9845 PET 2001/3001
Go to Local IECGTL WBYTE@4S, 1: 1c1713 LOCAL713 or not possible
{for add;esaed unit) LOCAL7 :
JLecal Lockout |IECLLO WBYTE@45,17: 1lo7 LOCAL LOCKOUT? Ma-mn

Remote IECLADIS WBYTE®@45: . rem713 or REMOTE?13 ox only together with
rew? REMOTE? a funmand output
Selected De— |IECSDC (listener responds WBYTE@4S,4: cir?i3 RESET713 not possible
tvice Clear to addressed units)
Table 2-3
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2.4.2 Remote—control Commands

2.4.2.1 SMPD as Listener

Setting commands consist of data (optional) and an easily remem-
bered two-digit combination designating the unit and/or function
and serving also as a delimiter. Storage commands and special
functions are terminated with digits.

All characters can be used as separators except digits, the deci-
mal point, mathematical signs and the letters used in commands.
If the resolution of the data entered is greater than that of the
SMPD, the unusable digits are ignored.

with "immediate command execution™ (normal operation afer DEVICE
CLEAR or command "D@"), every recognized command is immediately
executed and the transfer via the IEC bus is inhibited for the
time of the execution.

With "command execution after the delimiter" (¢ommand D1), up to
50 characters are stored and are only processed when the trans-
fer is terminated. The transfer time is thus reduced. The com-
puting time must now also be taken into account. If more than 50
characters are transmitted in one string, and transmission after
the 50th character is inhibited until the characters so far
transferred have been processed.

Function Data Command
Set carrier frequency in MHz up to 10 places, MH
kHz decimal point (DP) KH
Hz HZ
Set level in dBm up to 4 places, DP LB
mvy - MV
‘- uv - uv
Switch RF output off - FO
' on - Fl *

Sweep programming:

Upper frequency limit in MHz up to 10 places, DP FU
Lower frequency limit in MHz == FL
Step size in kHz -~ SK
‘Single sweep upwards, - su
-Set start frequency

.Single sweep downwards, - SD

| Set start frequency

376.8011.52 2.36 E-1




Function Data Command
Periodic sweep - sP
(triangle function)
Set start frequency
(= lower frequency limit)
Switch in basic setting (Reset) - R1
Switch out basic setting - R@ *
Start sweep _ - s1
Interrupt sweep - S@ *
Additional dwell time per step [Whole number from DT
of sweep in ms @ to 5009
Single freguency steps
{channel steps):
Precondition:
No sweep being executed (S0)
and no basic sweep setting (R@)
Step size in kHz up to 10 places, DP SK
Single step upwards - UP
Single step downwards - DO
Set AF generator in kHz up to 4 places, DP NK
Freguency modulation,
phase modulation
Set deviation in kHz up to 4 places, DP FK
Set deviation in radians up to 3 places, DP PR
Switch in FM/®M - . Pi
Switch out FM/®M - Pp *
Internal FM/®M - PI *
External FM/oM _ - PE
Internal + external FM/¢M - PM
FM AC - FA *
FM DC - FD
Preemphasis in FM: out - T® *
50 us - T1
75 us - T2
Amplitude modulation:
Set modulation index in % up to 2 places, DP AP
AM in - Al
AM out - AQ *
AM internal - Al *
AM external - AE
External level control - LC
Immediate command execution - D@ *
Command execution after - D1
delimiter
Service request: enabled - X1
disabled - X0 *
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Function Data Command
Talker functions:
Qutput carrier frequency - RF
Cutput level - RL
Define delimiter
Only EOI line active - z20 *
NL and EOQOI active - z1
ETX and EOI active = Z2
ETB and EOQI active - %23
CR + NL and EOI active = z4
Only NL = zZ5
ETX - 76
ETH - 27
CR + NL - z8
Store setting data:
Store set instrument status n: 1 -5 ST n
Store carrier fregquency {whole numbers) STMH n
STEH n
STHZ n
Store level STDB n
Store AM data STAP n
Store FM data STFK n
Store oM data STPR n
Store AF freguency STNK n
Store sweep data STFS n
Call setting data: -
As for store, but with RC replacing ST.
Switch in special functions nn: special function |RCnn
number
Clear all special functions - RCOG *
and perform self-test
With built-in Option SMPD-B1:
Function Data Command
Pulse modulation: ON - Ut
OFF - ug
* These settings are made with "Device clear”.
Setting data assume minimum value with "Device clear”.
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2.4.2.1.1 Times of Transfer and Execution

The values specified below are given as guidelines for program
writing.

With "immediate command execution" (D@), the NRFD line is low
after every identified command.

Function _ ‘ low time

Frequency sSetbing .seecevcccessccosssescossses 28 MS
Normal level setfting .ccocceecssccsssscenas 10 MmMS
Level setting with RCL 94 ...cevccoesacssce 12 ms
Setting of AM depth .coecscesesecencesssssss 15 MS
~Setting of FM deviation .cceecevescsscasscee 17 mMsS
Frequency setting on modulation generator . 8 ms

The rate of transfer is 0.8 ms per character (1.25 kbyte/s) when
data are transmitted and 0.4 ms per character (2.5 kbyte/s) in
the case of commands.

With "command execution after the delimiter"™ (D1), the rate of
transfer is always 0.4 ms per character (2.5 kbyte/s). During the
above times of execution, further unit can be driven in this

operating mode.

2.4.2.2 SMPD as Talker

When the command "RF" is received, the SMPD stores the selected
carrier frequency and when "RL" is received, the selected level,
in a buffer, If the SMPD .is then addressed as a talker, it out-
puts the stored value.

The carrier frequency is always output in Hz. Leading and end
zeros are suppressed. The unit (Hz) is output along with the

value.

The level is output as it appears in the display, and with it the
unit, DB, MV or UV.

The delimiter is defined in the programm (see the Table of
Commands).

Examples: Output Value
57@37000HZ 57.037 MHz
2133971.6H2 2.1339716 MHz
51979.842 51.0798 kiHz
-101.3DB | -101.3 dB
99 .98MV 99.0 mv
L3160V 0.016 uV
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2.4.2.3 Service Reguest

If the controller enables a service reguest with the X1 command,
the SMPD reports various input errors, the end of a sweep and
errors arising in the self-check, by activating the SRQ line., The
status byte output at the end of the subsequent serial poll has
the following meaning:

Status byte Meaning

{dec. equiv.)

65 ~ Input error

66 Input outside acceptable range

68 Attempted sweep start at a frequency
outside the sweep range

70 Storage error

71 IEC-bus failure

72 End of sweep

74 Brror message ...... 1 (see 2.3.7)

75 : " cecece 2

76 " cocsce 3

77 | " ceeeeo 4

78 o cessos D

79 N cessece O

80 Activation of overload protection

{(Option SMPD-B2)

After switch-on of the instrument, the Service Request is always
disabled; the enabling command "X1" is not stored.

Following error messages (status byte 74 to 79), the Service
Request is disabled.
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2.4.3 Programming Examples
2.4.3.1 Frequency Setting
a) 566.783567 MHz
"566.783567 MH"
b) 300.173 kHz
"3006.173 KH"
c} 100 753 000 Hz
"100753000 HZ"
2.4.3.2 Level Setting
a} -35.5 dBm
"-35.5 DB"
b) 200 mv
"200 Mv"
c) 890 v
“89@ UVII
2.4.3.3 Switching the RF Level

376.8011.52

a) Switching RF-level off:

n Fgl!

b) Switching RF-level in again:

"F‘Il!




2.4.3.4 Sweep Setting
a} Set lower frequency limit (only possible
in MHz):
786.5 MHz
"780.5 FL"
b) Set upper frequency limit (only possible
in MHz):
S00D.42 MHz
"QQB.42 FU"
c) Set the step size (only possible in kHz):
"19® SK"
d) Select direction of sweep and switch on start
frequencys
Downward sweep Upward sweep Periodic sweep
IBSDEB “SU“ lISPII
e) Switch on the sweep start frequency:
WR‘] 18
£f) Sweep start Sweep stop
“S?“ i?S@IE
g) Logarithmic sweep of 1 MHz to 1000 MHz with
0.1% per step frequency change:
"1FLI@GPPFURCO4 . 15K"
2.4.3.5 Fregquency Stepping
10~-MHz steps from 1000 MHz to 1040 MHz:
Step size Initial frequency
"10000 SK" "1908 MH" .
+10 MHz +10 MHz +10 MHz +10 MHz
“UP“ ) HUPH WUPW EEUPIB .
2.4.3.6 Amplitude Modulation Setting -
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Set modulation frequency

22.16 kHz #22.76 NK"
Set modulation index
AM 55% "55 AP"
Set operating mode:
internal modulation "AT"
external modulation ¥AE"T
external level control ¥LC®
switch out modulation "AQ"
switch in modulation YN

2.42




2.4.3.7 Frequency and Phase Modulation Setting
Set modulation fregquency
3.74 kHz "3.74 NK”
Set frequency deviation
40 kHz ' "49 FK"
Set phase deviation
6.7 rad _ "6.7 PR"
Set operating mode
internal modulation "pI®
external modulation "pE"
preemphasis 50 us o
[1] 75 us n T2 1]
" Out n TGII
DC coupling in external FM "FD"
AC coupling in external FM "FA"
switch out modulation "p@
switch in modulation "p1®
2.4.3.8 Complete Settings

376.8011.52

Switch off swéep and start frequency
Clear special functions
Modulation out

Carrier frequency 1230.36 MHz
Level 5.8 d438m
Modulation frequency 3.333 kiHz
Amplitude modulation - 30%
Frequency modulation 40 kHz

FM external, DC-coupled

"S® RO RCPO A9 PP 1239.36 MH 5.8 DB 3.333 NK
39 AP 49 FK PE FD".

For clarity the same command may be written
with a separator.

"S¢ RO, RCP®, A® P®, 1230.36 MH, 5.8 DB,
3.333 NK, 3@ AP, 49 FK, PE, FD".




2.4.4 Frequency Setting without Processor Time
(RAM Frequency Setting)

This mode permits the RAM storage of 34 frequency settings to-
gether with corresponding values of FM or oM deviation and the
calling up of the stored values with the aid of short. IEC-bus
commands. The mode does not take up any processor timé so that
setting times which include the time for the transfer of charac~
ters are reduced to between 4 and 7 ms. Data stored previously
with STO are thereby lost. Settings present prior to the switch-
on of RAM frequency setting are however saved and are made active
on leaving this mode.

2.4.4.1 Storing Setting Data

Setting data for a maximum of 34 frequencies can be stored in the
normal operating state without affecting the current setting. The
syntax of the IEC~bus command:

“<n> n LF Data < Data FK >"
E ] Cer.J

<> optional, [] alternative, n = number, <a>n = memory location

Overranging and incorrect entries are signalled by service re-
quests. Overloading during operation with preemphasis is not in-
dicated, since preemphasis is not stored.

The frequency and deviation of a current setting can be stored
with the command:
"<n> n LF&"

Entries under visual control and storing settings which are found
with the aid of the tuning knob are possible.

2.4.4.2 Initializing for RAM Frequency Setting

Since setting data of carrier frequency and deviation can only be
stored, all other parameters must be defined before switching on
the RAM frequency setting. The definitions will then have validi-
ty for all called—-up frequencies (see commands "D@" and "Di1").
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2.4.4.3 Service Request during RAM Frequency Setting

Various modes of service request are possible also'during RAM
frequency setting. The service request must be defined before

switching on RAM frequency setting:

"Xor just as in normal operation, service request is inadmis-
gible,

"X SRQ is raised during RAM frequency setting only in case of
error messages. The decimal equivalent of the status byte

is 85.

Txa2v SRQ is raised on the completion of RAM frequency setting.
The decimal equivalent of the status byte is in this case

84.

nyEan SRQ with decimal eguivalent of 84 at the end of frequency
setting and with a value of 85 with an error message.

After a service request reportlng an error, RAM frequency settlng
"is disabled.

2.4.4.4 Switching on RAM Frequency Setting

The switch-on of the mode is made with the command ”Q?": The de-
viation and carrier frequency displays show then a ~F-. Subse-

ﬁnnn!“'iw- +the gtored frecuencisese with mamorv location numheres "M
=0 memery Lofacleon nunmoers 2

______ the eguencieg with
to “34" which are to have two assigned characters can be called
up. If several location numbers are to be sent in one string,
specifying one or several "P" between the location numbers will

generate pauses of 5 ms per "P".

2.4,.4.5 Switching off RAM Frequency Setting

The command "Q@" terminates the RAM frequency setting and sets
the SMPD to the state prior to the switch-on of the RAM frequency

setting.
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2.4.4.6 Programming Examﬁies

a) Store frequencies:

470 MHz with 3.3 kHz deviation in location 27
"27LF470MH3 . 3FK"

470.025 MHEz with 2.5 rad deviation in location 7
"ILF47G.025MH2 . 5PR”

500 Mﬁz unmodulated in location 17
" {ILFSOOMHE®

Current setting in location 1
T1LFH#"
b) Initialize RAM frequency settings

External modulation, no preemphasis, AC coupled, AM off,
-mediate execution of command, level 10 mV

"PE T® FA A® DO 1@MV"

im-

Internal modulation, modulation frequency 400 Hz, no preem-—
phasis, 10% AM, external AM, level =22 dBm, command executed
after delimiter, service request at end of frequency setting

and on error.
"PI .4NK T® iQAP AE -22DB D1 X3"

c) Switch on RAM frequency setting, set frequencies, switch
RAM frequency setting: .

Switch on, call up freguency 1
"1 @17

Call up frequencies
"“7" ll@‘?l’l lﬁ27ﬂ

Call up frequencies with pauses
"17P@7PPP27"

Switch off RAM fregquency setting
HQ@II
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3 Maintenance

3.1 Required Measuring Instruments and Auxiliary Equipment
Table 3-1
Ref.{Instrument |Performance R&S type See -
No. ratings design. and|section
order numb.
1 Frequency Range 0.05 to 1360 MH=z 3.232
counter  iresolution 0.1 Hz 3.2.4
3.2.17.10
2 |RF ~ |Range 0.1 to 3250 MHz 3.2.3
analyzer of crystal stability 3.2.10
dynamic range 90 dB
3 Power Range 0.05 to 2720 MHz 3.2.4
meter ' power up to 20 mW 3.2.5
Z = 50 2, error <0.1 dB 3.2.7
resolution <0.02 4B 3.2.8
4 Precision Range >500 MHz DPVP 3.2.6
attenuator jattenuation 0 to 120 dB 2714.8017..
2 = 50 Q
— - - _— i
5 Test recei-iRange 500 MHz ESU 2 3.2.6
ver with Inherent noise <-~10 dBuV }252.0010.. E
frequency EZK
controller ' - {255.0010..
6 Directional |Range 2720 MHz 3.2.8
coupler Z = 50 9
7 Adjustable (2 = 50 9, A 1 >0.5 m | 3.2.8
short
8 RF Range up to 5.5 GHz 3.2.8
analyzer Dynamic range >40 dB
9 Mixer Range LO RF up to 3.2.11
2720 MHz 3.2.12
ring modulator 3.2.16 B
LO level: 213 dBm 3.2.17
3.2.18
10 |Low-pass |z = 50 ® for £ >200 kHz 3.2.11
filter 3.2,12
200 kHz
11. Amplifier Range T kHz to 20 kHz | 3.2.11
with impe- j{transformer 10 dB
dance amplifier 20 dB
transformeriinherent noise <5 nV/1 Hz
test bandwidth
— — -
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e 2

E;;f. Instrument |Performance R&S type See
 No. ratings design. and|section
order numb.
12 |AF Range up to 20 kHz 3.2.11
analyzer sensitivity <3 uVv
Zin >10 ke
13 |Oscillo- DC to 5 MHz, 0.05 V/div 3.2.11
scope ) 3.2.13
14 Signaf Range up to 2720 Miz SMPD 3.2.11
generator low noise 376.8011.5213.2.17
' 3.2.18
15 |Attenuation|z = 50 @ 3.2.12
: line - 0, 16, 40 dB 3.2.16
3.2.17
3.2.18
16 (Amplifier Range up to 200 kHz, 3.2.12
. gain 40 4B,
E Zip = 50 9,
inherent noise <5 nV/Hz
17 |Process Interface acc. to PPC | 3.2.14
controller |IEC-625-1 343.3510..
PUC
344.8900..
18 Modulation (Freguency range up to FAM 3.2.16
analyzer 1360 MHz, AM, FM, %M, 334.2015.53(to
errcocr <1% FAM-B2 3.2.18
334.4918.02
FAM-B8
334.5714.02
19 |AF Frequency range up to SPN i 3.2.76
generator 125 kHz, freguency 336.3019.024to
response <0.071 dB 3.2.18
20 }AF Frequency range up to URE 3.2.16
voltmeter 125 kHz, frequency 342.1214.02{to
response <0.01 dB 3.2.18
21 |Distortion Frequency range up to 3.2.15.3
' factor 100 kHz
meter resolution <0.05% 3.2.17.7
. 22 |AF counter Frequency range up to . 3.2.15.1
E 100 kHz, error <1 x 10~
' 23 |Stereo Stereo crosstalk MsC2 3.2.17
: coder attenuation 230.9314.03
' 24 |Stereo >60 B MSDC2 3.2.17 |
5 decoder 281.0514.03 )
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Ref.|{Instrument |Performance R&S type See
No. ratings design. and|{section
order numb.
25 |FM/AM Frequency range FAB 3.2.17.9
demodulator|87.5 to 108 MHz 206.9418.52
(crystal) FAB-E2
207.,7019.02
26 |Psophometer|Frequency range UPGS 3.2.17.9
15 Hz to 20 kHz -248.0019.03
rms rectifier '
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3.2 Performance Check

3.2.1 Displays and KReys

At switch-on all LEDs are lit up for a few seconds to see whether
any of them are defective. Por checking the function of the keys

actuate them and read off display.

3.2.2 Frequency Setting

To check the frequency error relative to the reference freguency
test PC board Y4 (see section 5} since errors of 5 x 107 are
not detectable by counters. To perform the check as against the
resolution of the counter used proceed as follows:

Test setup:

Reference

SMPD Counter -W

|
]

RF

Synchronize the reference frequencies of SMPD and counter. Set
level on the SMPD at which the counter operates properly. Set the
frequencies to be checked. The last digit of the values read off
the counter may deviate by %1,

3.2.3 Settling Time

The settling time can be measured by means of a crystal-control-
led RF analyzer with storage display which can be externally
triggered by the positive-going edge of a TTL signal. The sett-
ling process is made visible with the aid of slope demodulation
at 0 Hz span. Using a control computer two frequencies are set in
turn on the SMPD via IEC bus. The controller must activate the
EOI line only when the last data byte has been transmitted and
must not transmit a delimiter. Adjust the analyzer such that one
of the two frequencies is on a filter slope. If the analyzer is
triggered by the positive~going edge of the EOI signal, the sett-
ling characteristic appears on the screen after the last charac-
ter of the IEC-bus message has been transmitted.
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Test setup:

EQI Ext.
i trigger
10 MHz
Controller SMPD Analyzer
: IEC bus - ,
I ]
RF

Measurement: Synchronize the SMPD with the reference freguency
from the analyzer. Connect IEC bus, trigger and RF
lines. Set SMPD and analyzer to the stop frequency
of the frequency step width to be measured. It will
be sufficient to measure frequencies above 500 MHz,
ags all frequencies below 680 MHz are derived from
the upper octave by dividing and mixing. Settings
for the measurement are glven below with an accuracy
of 2 x 10“5, with 2 x 10~% in brackets, (if there is
any difference). Set a resolution bandwidth of 10
(1) kHz and a span of 30 (3) kHz on the analyzer.

At an amplitude scale of 1 dB/Div set the reference level to 3 dB
below the level to be measured. Increase the centre frequency
until the filter slope is in the screen centre. Now reduce the

span to 0 Hz and calibrate the scale on the screen with frequency
ingrements of 1 kHz (100 Bz). If the test program is started and

L3

the analyzer switches to external trigger, the settling time cha-
racteristic appears on the screen. Settllng time should be

<18 (50) ms.
Test program for settling time (for PUC)

10 IECTERM1

2¢ IECDCL:HOLD5@®

3¢ TIECOUT13,"@DB"

4@ INPUT"STARTFREQUENCY IN MHZ";F1$
50 INPUT"STOPFREQUENCY IN MHZ";F2$
63 IECOUT13,F1$+"MH";

70 HOLD20®

8@ IECOUT13,F2$+"MH";

9% INPUT"REPETITION";WS$

100 IFWS="J"THENSQ

119 GOTO4%

3.2.4 Reference Frequency

Warm up unit for at least one hour. Connect calibrated frequency
counter tc output 41 on the rear panel. The relatlve frequency
error should not exceed 2 x 10~ /day and 5 x 107 /degree over the
nominal temperature range. Connect power meter to output 41. The
level should be >0.2 Vypg. -
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3.2.5 Qutput Level

Connect the power meter to the RF output 15. Settings on the

SMPD: level 10 dBm, frequencies 50 kHz to 2720 MHz.

Maximum permissiblé frequency response:
flat within 1.0 4B from 50 kHz to 1360 Miz
flat within *1.5 dB from 50 kHz to 2720 MH=z

3.2.6 Precision Attenuator

Test setup:

Freguency controller

Precision attenuator

SMPD

Test receiver

Make sure that the connecting cables are leakage-proof.
Settings: Precision attenuator: 115 4B attenuation
SMPD: 27,1354 MHz, 8 dBm

Test receiver: 27,1354 MHz, -10 dB, linear,
peak value, bandwidth 15 kHz

Frequency controller: operating mode DFC
Check: Note down level indicated on the test receiver as re-

ference level (approx. 0 dBuV). Repeat measurements at
the settings listed in Table 3-2.
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Table 3-2

Level SMPD Attenuation of precision attenuator

dBm dB
6 113

4 111

0 107

-2 105
~-12 : 95
=32 75
=52 55
=72 . 35
=92 15
=102 5

The permissible level error is <1.2 dB (0.5 dB typ.) with respect
to 8 dBm of the reference value.

3.2.7 Level Setting

Connect power meter with a resolution of <0.02 dB to RF output
15. Settings on the SMPD: 100 MHz, 8.1 dBm, RCL 00. Read off le-
vel on power meter. Setting on the SMPD: 12.1 dBm. Read off again

level on power meter, The difference between the two levels

should be 4 0.1 dB.

3.2.8 Output Reflection Coefficient

Test setup:
Power meter or analyzer

‘Directional
coupler
| } '
SMPD } "{ﬁ } ]
i Adjustable short
i
:‘—
. Eﬁ 50 @
II G,
| —
|
[Ful

Settings on the SMPD: Test frequency 300 to 2720 MHz, unmodulated

Measurement: Read off minimum and maximum levels on
power meter or analyzer varying the adjust-
able short over its full length. Calculate
the output reflection coefficient according
to the following formulae:
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ry = reflection coefficient

frm] =1 - idklz of the test setup
: dx = coupling attenuation of
's] - 1 directional coupler (lin)
e] = at the test freguency
,s’ + 1
: "max
fr| s = measured VSWR
|ra] = = | : Vmin
B3 |
r = measured reflection
. coefficient
1 + erl rg = reflection coefficient
[sg| = of generator
- |re
8z = VSWR of generator
|sg] * 1.2 (1.4) at level <-2 dBm (>-2 dBm) in the carrier

frequency range 0.05 < fep < 680 MHz
1.35 (1.6) at <~2 dBm (>-2 dBm) and 680 Sfcr <1360 MHZ

¥

+

1.8 (1.8) at <-2 dBm (>-2 dBm) and 1360 <fcy <2720 MHz

In the pulse modulation mode, values of VSWR apply to output
levels of <-2 4Bm. —

3.2.9 Harmonics

Connect RF analyzer to output socket 15. Settings on the SMPD:
10 dBm, 0.05 to 2720 MHz. The harmonic¢ content must not exceed
-30 dBe. If necessary, check whether analyzer is overdriven.
Repeat check with 12 dBm. The harmonic content must not exceed
-25 dBc.
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3.2.10 Non-harmonic and Subharmonic Spurious Signals ’

Connect RF analyzer to output socket 15. Settings on the SMPD:

test level 10 dBm. Preferred frequency settings and search fre-
quencies are listed in the table below.

Table 3-3

" Non-harmonics

Setting on the SMPD|Search frequency Max. level
21 MHz 10 MHzZ -80 dBc
135 MHz -80 dBc
156 MHz =80 dBc
160 MHz 25 Mdz -90 dBc
10 MHz -90 dBc
690 MHz £20.294 MHz -84 dBc
£40.588 MHz -84 dBc
1000 MHz £20 MHz -84 dBc
40 MHz -84 dBc
1359 MHzZ £20.283 MHz -84 dBc
£40.566 MHz -84 dBc

Subharmonics
Setting on the SMPD|Search frequency Max. level
1360.71 MHz 2040.15 MHz -40 dBc
1709.9 MHz 854.95 MHz -40 dBc
1710 MH=z 2565 MHz ~40 dBc
2149.9 MHz 1074.95 MHz -40 dBc
2150 MHz 3225 MHz -40 dBc
2720 MHz 1360 MHz -40 dBc

Since the non-harmonic spurious signal rejection to be measured
is beyond the performance specifications of the RF analyzers each
detected non-harmonic spurious signal should be checked whether
or not it is an inherent spurious product of the analyzer (iden-
tifier, level switchover).
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3.2.11

SSB Phase Noise in the Vicinity of the Carrier

Test setup:

Oscilloscope
SMPD 1
@ R
g £ T
a
h T §IE > AF analyzer
& Preamplifier
--——’Q SMPD 2
Settings: carrier frequencies according to Table 3-4

level on SMPD 1 =3 dBm
SMPD 2 7 dBm
Synchronization of reference fregquencies.
Oscilloscope: DC coupling, 50 mv/div
AF analyzer: bandwidth <500 Hz, linear

Measurement: a) Read off reference values.

Adjust frequency difference of 5 kHz and 20 kHz.
Read off reference value on AF analyzer.

b} Measure ncise voltages.
Set both SMPDs to carrier frequency. Enter step
width of 0.001 kHz intc one SMPD. Adjust beat
frequency of 1 Hz using single sweep upwards.
Stop at 0-axis crossing (%50 mV) on scope screen
using single sweep downwards, Read off noise vol-
tages on analyzer at 5 kHz and 20 kHz. The shape
factor must be taken into consideration when
using analyzers with average-value rectification.

¢) Calculate relative noise level

A ) where

ay = 20 logio ( e —=;
upg ¥YBy/Hz ° 2 - V2
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[
i
It

=
ur)
H

noise voltage {rms value)
reference voltage (rms value)
noise bandwidth of analyzer

noigse level in dBe¢ referred to 1 Hz
bandwidth

The following wvalues must not be exceeded:

Table 3-4

Offset from

Carrier frequency

carrier freguency 20 100 500 1350 2720 MHz
5 kHz -130 -134 -120 -111 -105 dBc
20 kHz -138 -143 =730 =121 -115 dBe¢
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3.2.12 Broadband Noise

Test setup:

SMPO 1
REY 30kHz
_g:. &F
E:% :: E> . analyzer
La
SMPD 2 . -

Measurement:

a)

b}

c)

d)

e)

£)

Set attenuator to 40 4B attenuation

Settings on SMPD1: Carrier frequency, +5.1 dBm, RCL 07

Settings on SMPD2: Frequency difference of 10 kHz as
pertaining to SMPD1, +13 dBm

Read off reference value 10 kHz on AF analyzer

On SMPD2 set 5.01 MHz freguency difference to carrier frequen-
¢y of unit 1; switch attenuator to 0 dB.

Read off noise level on analyzer and convert to 1 Hz band-
width. Note the form factor when analyzers with average-res-
ponsive rectification are involved,

Determine noise level:

noise level (-dBc) =
reference value {dBm) - measurement value/1 Hz {dBm) + 43 4B

For carrier frequencies <21.25 MHz, -140 dBe, for carrier fre-
quencies 21.25 MHz to 1360 MHz, -145 dBc and for carrier freguen-
cies »1360 MHz, -135 dBc should not be exceeded,
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3.2.13 Sweep Functions

Connect RF analyzer to RF output socket 15. Connect oscilloscope
or voltmeter to the X output socket 18.

Check: Enter sweep and trigger. Check sweep on the RF analyzer.
Observe voltage at the X output by means of oscilloscope

or voltmeter. The voltage span for sweeping should be
5 0.1 V.

3.2.14 Interface Punctions

Connect the SMPD to a process controller. Send the commands
listed in Table 2-4 and check the execution on the display.

3.2.15 Modulation Generator

3.2.15.1 Frequency Setting

Connect AF counter to 46 (at the rear), and set modulation fre-

quencies between 10 Hz and 100 kHz on the SMPD. The measured fre-
quency may deviate from the setting by max. 1 Hz.

3.2.15.2 ~ Amplitunde Frequency Response

Connect AF voltmeter to 46 and vary modulation frequency of the
SMPD between 10 Hz and 100 kHz. The difference between the smal-
lest and highest measured level should be <0.1 dB. The level at 1

kHz should be 1 %0.05 Vyps.

3.2.15.3 Distortion Factor

Connect distortion factor meter to 46 and vary the modulation
frequency of the SMPD between 10 Hz and 100 kHz. The measured

distortion factor must not exceed 0.1%.
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3.2.16 Amplitude Modulation

3.2,16.1 = Modulation Depth

With carrier frequencies below 1360 MHz, connect modulation ana-
lyzer to RF output BU 15. Set 1 kHz modulation frequency and
6 dBm RF level on SMPD. Measure modulation depth at various modu-

lation frequencies and modulation depths,

For carrier frequencies exceeding 1360 MHz use the following test.

setup.
10dB
swep 1 || -
RF
IF Modulation
224 analyzer
Lo
+13dBm
SMPD 2
fro2 = fray - WMHZ
Recommended modulation depth: 9.9, 30, 60, 80%

Recommended carrier frequency (fg): 1, 15, 22, 30, 60, 120,
240, 480, 680, 960, 1200,
1360, 1361, 1530, 1700,
1710, 1930, 2140, 2150,
2440, 2490 MHz

With carrier frequencies below 500 MHz, a value of 3% for £
and 1% AM and with carrier frequencies above 500 MHz a value of
6% for £, and 1% AM must nct be exceeded.

3.2.16.2 Modulation Distortion Factor and
Modulation Fregquency Response

Connect modulation analyzer with distortion factor meter to RF
output 15. Set a level of 0.1 dBm and a modulation depth of 30
{(or 80)% on the SMPD: Measure at various carrier frequencies and
modulation frequencies and modulation depth.

For carrier frequencies above 1360 MHz test setup see under
3.2.16.1.

The modulation distortion must not exceed 1.5 (3%) with modula-
tion frequencies up to 10 kHz for carrier frequencies <1360 MHz
and for carrier frequencies »1360 MHz, 3 (5%). The modulation
frequency response must be <0.4 (up to 10 kHz) and <1.0 dB {up to
50 kHz).
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3.2.16.3 Spurious $M at AM

Connect modulation analyzer to RF output 15. Set a 1-kHz modula-
tion frequency and modulation depth of 30% on the SMPD. Measure
the resulting phase modulation at various carrier fregquencies.

Recommended carrier frequencies and test setup see under
3.2.16.1.

A phase modulation of <0.1 rad should be measured for carrier
frequencies up to 680 MHz, <0.15 rad up to 1360 MHz and <0.3 rad
for carrier frequencies >1360 MHz. _

3.2.17 Frequency Modulation

3.2.17.1 Setting the Deviation

Connect modulation analyzer to RF output 15 and set a modulation

frequency of 1 kHz on the SMPD. Measure at wvarious carrier fre-
quencies and modulation deviations.

Recommended frequencies and deviations: At 240 MHz: 0.1, 0.3, 1,
3, 1o, 30, 100, 300, 400 kHz and at 30, 60, 120, 240, 480,
960 MHz: 25 kHz. The measured value must not deviate by more than
3% or 20 Hz from the settings.

For carrier frequencies »1360 MHz use test setup 3.2.,16.1. Per-
migaihle deviation ig in this case 3% or 40 Hz.

3.2.17.2 Modulation Distortion Factor

Connect modulation analyzer with distortion factor meter to RF
output 15. Set a modulation frequency of 1 kHz on the SMPD. Mea-
sure the modulation distortion factor at the following carrier
frequencies and deviations: 10 MHz, 100 kHz; 22 MHz, 22.5 kHz;
44 MHz, 50 kH=z; 88 MHz, 100 kHz; 176 MHz, 200 KkHz; 352 MHz,
400 kHz; 700 MHz, 800 kHz. Then use test sgsetup 3.2.16.1 and test
modulation distortion factor at 71400 MHz and at 1600 kHz devia-
tion. The modulation factor must not exceed 0.1%. Repeat the mea-
surement at a modulation frequency of 20 kHz. In this case the
modulation distortion factor must not exceed 0.3%.

3.2.17.3 Preemphasis

Connect modulation analyzer to RF output 15. Set a carrier fre-
quency of 100 MHz, a deviation of 40 kHz with 50 us preemphasis
on the SMPD. Measure the deviation with corresponding deemphasis
on the modulation analyzer at modulation frequencies of 0.04,
0.4, 1, 5, 10, 15 kHz. Repeat the measurement with a preemphasis
of 75 us and a deviation of 25 kHz. .
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3.2.17.4 Internal Modulation Frequency Response

Connect modulation analyzer to RF output 15 and set a carrier
frequency of 100 MHz and 100 kHz deviation on the SMPD. Vary the
modulation freguency between 10 Hz and 100 kHz. The difference
between the highest and the lowest measured deviation must not
exceed 0.2 dB over the entire frequency range and 0.1 dB between

40 Hz and 15 kHz.

3.2.17.5 External Modulation Frequency Response

Connect modulation analyzer to RF output 15 and the AF generator
to FM input 31. Adjust a carrier frequency of 100 MHz and 100 kHz
deviation of the SMPD with external modulation. Set a level of 1
Vrmg ©n the AF generator {(check deviation indication on the
SMPD), and vary the frequency between 10 Hz to 125 kHz. The dif-
ference between the highest and the lowest measured deviation
must not exceed 0.1 dB in the entire frequency range.

3.2.17.6 | Spurious AM at FM

Connect modulation analyzer to RF output 15. Set a modulation
frequency of 1 kHz and 40 kHz FM deviation on the SMPD. Measure
the resulting AM at various carrier frequencies. For carrier fre-
guencies >1360 MHz use test setup 3.2.76.1. The measured values
must not exceed 0.1%.

3.2.17.7 Stereo Modulation Distortion Factor

Connect stereo coder to FM input 31, modulation analyzer to RF
output 15, stereo decoder to modulatlon analyzer and distortion
factor meter to AF output of decoder. Set on the SMPD 10.7 or
85 to 120 MHz carrier frequency and a deviation of 40 kHz; select
external modulation. Set on the coder and decoder a preemphasis
and deemphasis of 50 us. Measure the distortion factor of both
channels at a modulation frequency of 1 kHz. It must not exceed

0.1%0

3.2.77.8 Stereo Crosstalk Attenuation

Test setup and setting as under 3.2.17.7, without distortion fac-
tor meter. Modulate only one channel at a time. Measure the demo-
dulated signal of both channels. The difference of the measured
values should be >56 dB with modulation frequencies from 500 Hz
to 10 kHz, and >45 dB from 40 Hz to 15 kHz.
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3.2.17.9 Unweighted S/N Ratio

Mono

Connect demodulator (87.5 to 108 MHz) with crystal to RF output\_

15 and psophometer to AF output of demodulator. Set on the SMPD: ..

crystal frequency as carrier frequency, 0 dBm output level,

P,

40 kHz FM deviation, 500 Hz modulation frequency and 50 ps pre-:m

emphasis. Set a deemphasis of 50 us on the demodulator. Select
UNWEIGHTED and SLOW INDICATION on the psophometer. Measure the

output level of the demodulator as reference level. Short~circuit
the RF input socket 31 on the SMPD and select external FM. Read -
the unweighted S/N ratio on the psophometer. The difference be-. .-~

tween measured ‘level and reference value should be 276 dB.

Stereo

Test setup

. ] ]
Stereo . SMPD . Demodu- Stereo Psopho-
coder lator - decoder meter

Modulate only one channel with 40 kHz deviation and a modulation
frequency of 500 Hz, Select a pre- and deemphasis of 50 us on the
stereo coder and decoder respectively. Make sure that the stereo
signal is to standard. Read the reference level on the psopho-

. . .
ary radayr anAd ohAarbaAativmizdde DM dmrnitde oma~b-Aae 31
meter. Remove ster\_v LUUTL QiU oiUneTeiocluat Omoingudc SUGCASC S

on the SMPD. The unweighted S/N ratio is indicated on the psopho-
meter. The dlfference between measured and reference level should

be >76 dB.

3.2.17.10 Frequency Deviation with FM,  -DC

Connect RF counter to RF output 15 and short-circuit FM input 31.
Set on the SMPD: 20 MHz carrier frequency, ! kHz FM deviation,
external modulation and DC. Measure the output frequency when the
modulation is switched on and off. The difference must not exceed
155 Hz. Set a carrier frequency of 500 MHz and repeat the mea-
surement. The difference then must not exceed 5300 Hz,
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3.2.18 Phase Modulation

3:2.18.1 Setting the Deviation

If the tests of the FM deviation (ace. to 3.2.17.1) do not show
any impermissible deviations, continue by testing the phase de-
viation at a modulation frequency of 1 kHz at the following fre-
quencies and deviations: 4.3 MHz, 12.5 rad; 500 MHz, 50 rad;

1360 MHAz, 100 rad.

The perm1351ble variation of the set value is 5% or 0.04 rad at
carrier frequencies <1360 MHz. For carrier frequencies >1360 MHz
use test setup 3.2.16.1. In this case the measured value must not
differ from the set deviation by more than 5% or 0.04 rad.

3.2.18.2 Modulation Distortion Factor

Connect modulation analyzer with distortion factor meter to RF
output 15 and AF generator te FM input 31. Set on the SMPD:
100 MHz carrier frequency, 12.5 rad deviation and 1 kHz modula-
tion frequency. Set on the AF generator: 1 kHz output frequency
and a level of 1 Vygg (check deviation indication on the SMPD

at external modulation).

The distortion factor of the demodulated signal nust not exceed
1% with internal modulation and 0.1% with external modulation.

3.2.18.3 Modulation Frequency Response

Connect modulation analyzer to RF. output 15. Set 100 MHz carrier
Frequency and 25 rad deviation on the SMPD. Vary the modulation
frequency between 0.017 and 8 kHz. The difference between the
highest and the lowest deviation must not exceed 1 dB up to 3 kHz

and 3 dB up to 8 kH=z.
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3.3 Performance Test Report 1.5 8
Ref. |Characteristic Measure |Min. |Actu-| Max. }| Unit
No. acc, to al = BRI R

1 jFunction of keys and 3.2.1 - - R ¢

displays : =
i

2 (Freguency setting 3.2,2 - - 30

3 |switching time for fg 3.2.3 | j 
to within 1x10"§>21.25MHz - © 18 mézt;ra
to within 2x107°>21.25MHz - . 50 ms  <ju
to within 1500z <21.25MHz - 18 ms- . IfD
to within  3Hz <21.25MHz - 50 ms

4 |Reference frequency 3.2.4 7 .

Aging effect - 2x10“9 per day|:
Temperature effect - 5x1077{" degr.

5 |output level 3.2.5 -
Test level 10 dBm ¢
Frequency response 3
flatness : :

50 kHz up to 1360 MH=z -1.0 +1.0 ds
50 kHz up to 2720 MHz -1.5 +1.5 dB

6 |[Output level 3.2.6 |=1.2 +71.2 dB
(attenuator error)

7 |output level (error of 3.2.7 | 3.9 4.1 | aB
vernier setting) i

8 |Output reflection coeffi-}| 3.2.8 o
cient (VSWR) S
Output level <-2 dBm:

0.05 € £~ < 680 MHz - 1.2
680 < fo < 1360 MHz - 1.35
1360 < £, < 2720 MHz - - 1.8
Output level >-2 dBm:
0.05 ¢« £, < 680 MH=z - 1.4
680 < f. < 1360 MHz - 1.6
1360 < fo < 2720 MHz 1.8
9 {Harmonics at 10 dBm 3.2.9 | - -30 dBc
at 12 4Bm -25 dBc
10 jNon-harmonic spurious 3.2.10

signals at 21 MHz - -80 dB¢
160 MHz - =~90 dBc
690 MH=z - -84 dBc
1000 MHz - -84 dBc¢
1359 MHz - -84 dBc

Sub~harmonic spurious

signals for

fo »1360 MHz - ~40 dBc

[1/2 fcr 3/2 fc]

376.8011.52 3.19 20T TE-2YE




‘Ref.|Characteristic Measure Min. [Actu-| Max. | Unit
No. | A acc. ko al
i 11 ;SSB phase noise 3.2.11
g -15 kHz frem carrier
[ .lat 20 MHz " - ~130 dBc
§ ] - 100 MHz - -134 4B
: 500 MHz - =120 dBe
1350 ‘MHz - -111 dBc
; "2720 MHz - -105 dBc
. ..|20 xHz from carrier _
o --|at 20 MHz - =138 dBc
S 100 MHz = - -143 dBc
- 500 MHz - -130 dBc
i 1350 MHz - ~121 dBe
: 2720 MHz - -115 dBc
712 |Broadband noise 3.2.12
at 20 MH=z - =140 dBc¢
100 MHZz - =145 dBc
500 MH=z = -145 dBc
1350 MHz - =145 dBc
2720 MHz - =135 dBc
13 1Sweep function 3.2.13 4.9 5.1 \Y
- 14 |Interface functions 3.2.14 - -
: 15 (Frequency deviation 0£]3.2.15.1 - 1 Hz
: modulation generator
16 |Amplitude frequency 3.2.15.2 - 0.1 dB
’ response and output 0.95 1.05] Veps
level of modulation
generator
17 |Distortion factor of 3.2.15.3 - 0.1 %
_ modulation generator
.~ 18 jModulation depth AM 3.2.16.1
ICF <500 MHz AM 9.93 8.6 11.2 3
v 308 28.1 31.9 %
5 60% 57.2 62.8 %
; : 80% 76.6 83.4 %
-~ |cF >500 MHz AM 9.93 8.4 11.5 3
T 30% 27.4 32.8 %
60% 55.8 64.6 %
80% 74.8 85.8 %
; I
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Ref. |Characteristic Measure Min. |Actu<} Max. | Unft’{
No. ace. to al , -od
19 |Modulation distortion {3.2.16.2 o N —
factor £, <1360 MHz g =
[£c »1360 MHz] b :
AM 30%, fpoq < 1 kHz - Aol P21 T8
<10 kHz - 1.5 1311 '%
AM 80%,. < 1 kHz - 1.5 13 %
<10 kHz - 3. .15 % f
B ]
Modulation frequency : :
response R o ! :
AM fmod <10 kHz - ' 0.4 dB i
fmod <50 kHz - 1.0 ~dB |
20 |Spurious &M at AM 3.2.16.3 S ]
CF <680 MHz - 0.1~ rad :
CF >680 MHz - 0.15 | rad |
21 |Deviation setting FM 3.2.16.4 \
240 MHz 0.1 kHz 0.08 0,12 kHz
0.3 kHz 0.28 - 0.32 kHz
1 kHz 0.97 “°1.03 | kHz
3 kHz 2,91 1 3.09 kHz
10 kHz 9.70 10.3 kHz
30 kH=z 22.1 - 30.9 kiz
100 kHz $7.0 i0 XHz :
300 kHz 291 309 kHz
400 kHz 388 412 KHz ;
30 MHz 25 kHz 24.25 25.75 | kHz .-
60 MHz 25 kHz 24.25 25.75 kHz = |;
120 MHz 25 kHz 24.25 25.75 | k#z
240 MHz 25 kHz 24.25| 25.75 | ‘kHz i
480 MHz 25 kHz 24.25| 25.75 | kHz
960 MH:z 25 kHz 24.25 25.75 kH=z
22 |Modulation distortion (3.2.17.2 '
factor FM T
fmod = 1 kHz - - 0.1 2 :
20 kHz - 0.3 % :
H
23 |Deviation error with 3.2.17.3 T i
preemphasis 50 us - 5. .
75 us - 5 Uy
24 jInt. modulation-fre- 3.2.17.4
quency response ;
40 Hz to 15 kHz - 0.1, 4B P
10 Hz to 100 kHz - 0.2} 4B i
25 |Ext. modulation-fre- }3.2.17.5 ?
quency response i
10 Hz to 125 kHz - 0.1 - dB T T
| 26 |Spurious AM at FM 3.2.17.6 - 0.1 %
3.21 £ CE=T ¢
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Ref. |Characteristic Measure Min. |Actu-=] Max. Unit
Noa= 43 S Cooiv arnkam oo acc. to " jal
27 |Modulationdistortion [3.2.17.7 | - 0.1 3
factor, stereo _
28 |Stereo crosstalk 3.2.17.8
attenuation :
1057 MHZ )
sodt - IPRUs20.57sto 10 kHz 56 - dB
I suusc ¥B;04 to 15 kHz 45 - dB
R+L 0.5 to 10 kHz 56 - ds
0.04 to 15 kHz 45 - dB
100 MH=z _
L*R 0.5 to 10 kHz 56 - dB
: 0.04 to 15 kH=z 45 - dB
R*L 0.5 to 10 kHz 56 - dB
0.04 to 15 kHz 45 - aB
25 §/N ratio 3.2.17.9
: mono 76 - dB
stereo 76 - dB
30 |Frequency deviation atf3.2.17.10
M DC 20 MHz - 155 Hz
' S00 MHz - 500 Bz
. 31 |Deviation setting M [3.2.18.1 B N
CF 240 MHz 0.1 rad 0.08 1.02]| rad
o 0.3 rad 0.28 0.32 rad
1 rad 0.95 1.05 rad
3 rad 2.85 3,15 rad
10 rad 2.5 10.5 rad
30 rad 28.5 31.5 | rad
50 rad 47.5 52.5 rad
CF 30 MHz 3 rad 2.85 3,15 rad
60 MHZz 3 rad 2.85 3.15 rad
120 MHz 3 rad| 2.85 3.15 rad
240 MHz 3 rad 2.85 3.15] - rad
480 MHz 3 rad 2.85 3.15 rad
960 MHz 3 rad 2.85 3.15 rad
' 32 |Modulation distortion 3.2.18.2 o . -
factor ?M
internal - 1.0 %
external - 0.1 %
33 Modulation frequency [3.2.18.3
’ response %M
up to 3 kHz - 1.0 dB
up to 8 kHz - 3.0 dB
—_— - — - _
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3.4 Routine Maintenance S U —
) e §

e F e ¥

Blower bearlngs and rotary knobs reguire no malntenance. After;ﬂ
extended operation, particularly in dusty surroundings, openlthamu

instrument and remove the dust that might have: accmmulated - i ta %

3.5 Storage

The SMPD should be stored in a dry room. Afterﬁextende& éié%%ge :
the memory-back-up accumulator is discharged. Afteér about . 20 |
hours of operation it is fully recharged. - '

376.8011.52 3.23 2 tyB=l nes




