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SMPC Signal Generator SMPC

AESS-SENDER - SIGNAL GENERATOR - 0.05 - 1360MH:z - SMPC
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5 kHz to 1360 MHz

High spectral purity
Frequency resolution 0.1 Hz
Digital sweep

AM, FM, @M, stereo-compatible

Modulation generator
10 Hz to 100 kHz
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Frequency switching time 18 ms
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® Output level —143 to +13 dBm
)

@

(]

® Nonvolatile data memory

Characteristics, uses

The Signal Generator SMPC is outstanding for its charac-
teristics, such as high spectral purity, low spurious FM,
excellent modulation quality and wide frequency range com-
bined with high resolution. For the first time a general-
purpose synthesizer featuring such a wide frequency range
and the specified signal purity offers modulation capabilities
of maximum quality.

The SMPC meets all the requirements specified for receiver
measurements — from critical adjacent-channel measure-
ments through to distortion measurements on high-quality
AM and FM sound broadcasting receivers. The SMPC can be
used both as a low-noise local oscillator and a reference
source in noise test assemblies.

Front panel section
with setting controls and display for frequency

o S e e e L

HF-RF

FREQUENCY

N

VAR. | '

(IEC625Bus )

Thanks to its excellent frequency stability, high resolution and
the digital sweep capability, the Signal Generator SMPC
can also be used for measurements on narrowband filters
and crystals.

Ease of operation

® The minimum of front panel controls plus optimum layout
ensures an excellent overview and the great ease of
operation of the SMPC.

® Keyboard entries in the normal order — numerical value
and unit with direct display of the numerical value entered
(above the numerics keyboard).

® Direct readout on separate digital displays with high
resolution and floating decimal point.

® Quasi-continuous variation of the values selected for
frequency, modulation and level using three rotary knobs
leaving no room for operating errors.

@ Frequency and level variations possible either in linear or
logarithmic mode.

® All settings can be increased or reduced by any amount.

@ Level readout can be selected either in V or dBm.
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signal generators

Technical data

Frequency The resolution is 0.1 Hz between 5 kHz and
1000 MHz, and 1 Hz above 1000 MHz. The fine resolution
permits measurements on SSB receivers and extremely
narrowband test objects to be performed. Up to 1360 MHz,
the output signal is produced directly and not by doubling.
Thus subharmonics do not exist.

Typical values of SSB phase noise in dBc (1 Hz)
=20 MHz (CW mode with special function RCL 07)
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Level The wide output level range from —143 to +13 dBm
plus a resolution of 0.1 dB, the high level accuracy and the
excellent frequency response flatness are especially impor-
tant for measurements on receivers and wideband subas-
semblies. A level variation in 0.1 dB steps over the range of
10 dB without interrupting the RF signal permits also squelch
measurements on radio equipment.

Typical values of SSB phase noise in dBc (1 Hz)
f=100 MHz (CW mode with special function RCL 07)
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guaranteed values

dBc
=120
—-130 ™
\ M
-140
N h
N A
-150
| ! | |
0,01 0.1 1 MHz 10
Atcamor ——

Spectral purity Nonharmonic spurious signals are down
more than 80 dB from 0.05 to 21.25 MHz, more than 90 dB
between 21.25 and 680 MHz and more than 84 dB above
680 MHz. The SSB phase noise 20 kHz from a 500-MHz
carrier at a bandwidth of 1 Hz is typically —134 dBc, see the
diagrams. At the lower frequencies these values even
improve until the minimum wideband noise level typically
—150 dBc is reached. The typical value for residual FM to
CCITT is below 1 Hz at 500 MHz and below 0.2 Hz at 100
MHz. Thanks to its high spectral purity, the SMPC is an ideal
noise source for all two-source measurements on RT equip-
ment to FTZ or CEPT specifications.
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Blue triangles:
guaranteed values

Typical values of SSB phase noise in dBc (1 Hz)
=500 MHz (CW mode with special function RCL 07)
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Modulation (wideband and low-noise). The Signal
Generator SMPC provides AM, FM and ¢M modulation
capabilities. The modulation modes can be selected sepa-
rately at the same time. The outstanding modulation charac-
teristics (FM distortion 0.1%, AM distortion 0.5%, stereo FM
crosstalk down 56 dB) permit all measurements required on
AM and stereo sound broadcasting receivers. For the fre-
quency range of wideband-modulated radio services, devia-
tions up to 800 kHz can be set on the SMPC. The modulation
generator is an AF synthesizer for 10 Hz to 100 kHz.

Typical values of SSB phase noise in dBc (1 Hz)
f= 1360 MHz (CW mode with special function RCL 07)
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Digital sweep The digital sweep capability facilitates fre-
quency response measurements, Q-factor determination and
similar tasks. The sweep limits, step widths and dwell time
per step can be freely selected.

Storage Up to 40 device settings can be stored. Even with
the device switched off, the memory contents are retained for
about three weeks. '

Hemote control All device functions can be remote-con-
trolled via the IEC-bus interface. Sglabs 83
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SMPC

|IEC-bus commands

Setting commands consist of data (optional) and of a two-
character combination designating the unit and/or function
and serving also as a delimiter. S ge commands and
special functions are terminated wnth numerics.

All characters can be used as separators except numerics,
the decimal point, polarity signs and the letters used in the
commands. Places in the data block which exceed the reso-
lution of the SMPC are ignored.

ist O MmO impor
Function Data Command
Delimiter
Set carrier frequency
in MHz up to 10 places, MH
in kHz decimal point KH
in Hz HZ
Set level
in dBm up to 4 places, DB
in mv decimal point MV
in uv uv
Switch RF output
off to minimum FO
on F1
Program sweep:
upper limit frequency MHz up to 10 places, FU
lower limit frequency MHz decimal point FL
step width kHz SK
single sweep upwards suU
downwards SD
periodic sweep SP
Set AF generator up to 4 places,
in kHz decimal point NK
Frequency/phase modulation:
set deviation in kHz up to 4 places, FK
in rad decimal point PR
switch on FM/gpM P1
switch off FM/qgM PO
select internal FM/gM Pl
select external FM/gM PE
FM AC FA
FM DC FD
Amplitude modulation:
set modulation index in % up to 2 places, AP
AM on decimal point Al
AM off AO
internal AM Al
external AM AE
external level control LC
Storage functions
Complete device setup:
store n: memory location | STn
recall 1to5 RCn
Frequency setting:
store ST MHn
recall RC MHn
Level setting:
store ST DBn
recall RC DBn
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Specifications
Frequency
BAINID a7 e il e o 5 kHz to 1360 MHz
Setting/resolution . .............. a) keyboard entry with least incre-
ments of
0.1 Hz for feamer up to 1000 MHz
1 Hz for feamer >1000 MHz
(Frequency variation) quasi-continuous with rotary knob
Frequencyreadout .............. 1Ddgn display
Error referred to
reference frequency ............. <5 x 10-12 at feamer >21.25 MHz
<0.8 mHz at feamer =21.25 MHZ
Settingtime......uiu e to an offset from output frequency of
1%10-8 2108 (feamer >21.25
MHz)
150Hz 3 Hz (feamer =21.25 MHZ)
Standard mode (after reception
of last IEC-bus character) ......... <18 ms <50 ms
Fast mode (incl. IEC-bus
transfertime) . ......vveevnvunnan 7ms
Reference frequency ............ from internal temperalure-oonvwad
crystal oscillator or external
Internal crystal oscillator . ......... 10 MHz, output: >0.2 V into 50 Q
Crystalaging ................. <2 x 10-8/day (after 100 days of

operation)

<5x10-9/°C

15 min

10 MHz 100 Hz,

0.210 2 V Vs into 500 Q, sine or
squarewave signal or TTL levels

Output level
BANGS s e airarstars s s e ole ~143 to +13 dBm
(0013 uV to 1 Vinto 50 Q)
REBOIUMONING «.c 00000 nisissnivoios
| e i S A e e D 1% to 1%
Frequency response flatness
50kHzt0680MHzZ ............ <+0.5dB
1860MHz ........... <+1dB
0kHz ...\ typ. —1 dB
ORHZ ..y R typ. —3 dB
Total error 0.05 to 680 MHz 0.05 to 1360 MHz
from +1310 —20dBm . ......... <+12dB <*1.7 dB
—20t0—143dBm . ........ <+1.7dB <+2.2dB
Source impedance 50 0,
VSWR') at level <-2dBm...... <1.2 <1.35
>=2dBm...... <1.4 <1.6
Level switchoff (LEVMIN) ........ switchover to minimum output level,
Zou remains 50 Q
Switching time for
level variations. v ... versasin. <25 ms
Spectral purity
Harmonics for output <wd8rn .... <—30dBc, typ. —35 dBc?)®)
2dBm .... <—25 dBc, typ. —30 dBc?)
(wimom special \‘unc'lion 07)
Subharmonics . . .....cocvnnnnans
Nonharmonic spurious signals from 50 kHz to 1360 MHz
(at =1 kHz from carrier)
at feamier =21.25MHz .. ......... <-80 dBc
>21.25t0680MHz ..... <-90 dBe, typ. —100 dBc
SE80MHZ (vl <=—84 dBc

Signal-to-noise ratio, referred to 1-Hz bandwidth
Carrier Carrier frequency
spacing 20 100 500 1360 MHz

SSB phase  5kHz <-130 <-134 <-120 <-111 dBe
noise 20 kHz <—138 <-143 <—130 <—121 dBc

Wideband

noise >4 MHz <—140 <-145 <-145 <-145 dBc
Wideband noise specifications apply with special function RCL 07 active;
with RCL 07 inactivated, the values will increase by 3 dB, with AM operation
by 7 dB.

Modulation generator
Fi nge 10 Hz to 100 kHz

Resolution up to 10 kHz 1 Hz

... 10 Hz

Frequency error . <1 Hz + reference error
Frequency . <0.1dB
Level at rear output . 1 Vims into 600 Q, Zow = 10Q
Distortion v <0.1%
Harmonics typ. <—65 dBc
Nonharmon <-—65 dBc

typ.
Phase-continuous frequency change: Switching time (after receiving last
character via IEC bus) <10 ms

") Apples only if special function RCL 94, noninterrupting level variation,

'*’]inihefraquancyrangeSDksz 1360 MHz.
3) At 10 kHz typ. —30 dBe.
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signal generators
Amplitude modulation
MO o ok e A e oy, L s internal, external,

external DC-coupled for level
control with external probe

Modulation frequency, internal . . . . . 10 Hz to 50 kHz
external .... DC oder 10 Hz to 50 kHz
Modulation frequency response
flatness
DO O G st s <0.4 dB')
upio S0 KHE: G s e ceeee <1.0dB
Modulationdepth ............... 0.1to 99%
s T W G 0.1to 10%/1 to 99%
Setting error at 1 kHz/=80%
upto500MHz .............. <3% } of set value')
‘above 500MHz ............. <6% +1% absolute error
Incidental gM, peak value. . .. .. ... <0.1 rad (up to 680 MHz)
at 1 kHz and m = 30% <0.15 rad (up to 1360 MHz)
Modulation distortion')
froa:DCtO1KkHZ ....vve <1% (up to 30% AM)
<1.5% (up to B0% AM)
DEOAOKHE - cvsiamisivais <1.5% (up to 30% AM)
<3% (up to 80% AM)
Modulation input
AC-coupled . .....onnvreraones 1V (Vims)
DC-coupled.'.. i vivii seninaes 0to —2.82 V for linear level reduction
by 35 dB
Inputimpedance .............. 600 O
Frequency modulation
MOOB = 51 s imiale s hosiore wee i s internal, external, AC, DC;
preemphasis 50 us, 75 us
Modulation frequency, internal . . . .. 10 Hz to 100 kHz
external .... DC or 10 Hz to 125 kHz
Modulation frequency response
flatness
internal, 10 Hz to 100 kHz . . <0.2dB
40Hzto 15kHz . <0.1 dB
external, 10Hzto125kHz ...... <0.1 dB
40Hzto 53kHz ...... <0.02 dB
Maximum adjustable deviation . . . . . see diagram
kHz
I
Dev.
800 -
400
200
100
3 |

0,005 2125 425 B5 170 340  GBO MHz 1380

et

Resolution of deviation setting ... .. <1% of set value or 10 Hz
Deviation error (at fmes = 1 kHz) .. .. <3% of set value or 20 Hz
Modulation distortion

at 50% maximum deviation ..... <0.1% at 1 kHz (<1% for internal
pre-emphasis)
<0.3% at 20 kHz
with stereo (40 kHz deviation,
feamer <21.25 MHz or 85 to 170
MBI s S T e wrasa s <0.1% at 1 kHz
Stereocrosstalk ................ =45 dB down at 40 Hz to 15 kHz

(conditions same as above) 56 dB at 500 Hz to 10 kHz
Unweighted signal-to-noise ratio

Stereo (40 kHz deviation, 50 us)

feamer <21.25 MHz or 85 to 170

L e e A A e 4 >76 dB

Mono (conditions same as above) =76 dB
Preemphasis (switch-selected) . ... 50 ps, 75 ps

Additional deviationerror . ...... <2%
Incidental AM at fnod = 1 kHz and
40kHzdeviation ................ <0.1%
Accuracy of carrier frequency at FM DC
Frequency error when
switchingto FMDC . ............. <1% of set positive deviation,

<1 % 10-6 for feamer =21.25 MHz,
<155 Hz for feamer <21.25 MHz

Recalibration . . ................. each time FM AC or FM OFF is
selected
Modulation input
AC-coupled . ........onvnesans 1V (Vims)
DC-coupled . .........ccuv.... 1.41 V (V,), yielding set deviation
Inputimpedance .............. 600 Q
Phase modulation
Modes i it internal and external
Modulationrange ............... 10 Hz to 8 kHz
Maximum adjustable deviation . ... . see diagram

') Applies only if special function RCL 94, noninterrupting level variation,
is disabled.
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Maximum adjustable deviation as a function of the carrier frequency

rad
|
Dev.
100
50
25
12,
6.25
0005 2125 425 8 170 340 680MHz 1360
fearier ——>
Resolution of deviation sefting ... .. <1% of set value or 0.01 rad
Error of deviation setting . .. ....... <5% of set value or 0.02 rad
(at tmoe = 1 kHz)
Frequency response flatness . ... .. <1dB up to 3 kHz,
<3 dB up to 8 kHz
Modulation distortion at 50 %
of maximum deviation, internal . . . . . <1%
external .... <0.1%
Digital sweep
IODIBE: . . e ol i o e single sweep up or down,
periodic triangular sweep
Sweepwidth .. .....iiviviiinns freely selectable over
entire frequency range
Shepwidin oL e freely selectable, least increment
1 Hz, log 0.01 to 50% per step
Dwelltime .........covvvvvnnnnn normally 18 ms per step, programm-
able up to 5 s per step
Voltage swing at X-output . ... ..... 5V (BNC female)
Programming and data output
SYSIONE. . . .o o vs o o o - o IEC 625-1 (IEEE 488)
Connector . ..........coovunnenn 24-contact, Amphenol
Interface functions .............. T8, L4, SR1, AL1, DC1

Overload Protection SMPC-B2

Protects the RF attenuator against externally applied RF (1 to 1360 MHz) or
DC voltages

Max. permissible RF power ....... 0w
Max. permissible DC voltage ...... 3BV
Response indication ............. OFF indicated in level display, service

request possible via IEC Bus

General Data

Rated temperature range ......... +510 +45°C

Storage temperaturerange ....... ~40 to +70°C

ACBUPPlY. .o rriea s v 115/125/220/235 V £10%,
47 to 66 Hz, 220 VA, 150 W,
safety class | to VDE 0411

RFIOBKAGE < 56 i/aivie iniesimmsimane conforming to VDE 0871 and MiL-
STD. 461 B (methods CE 03 and
RE 02) with respect to radiated and
conducted interference, and to VDE
0875 (limit values of radio interfer-
ence grade K)

Mechanical resistance ........... shock-tested to DIN 40060,
Part 7 (30 g, 11 ms) and vibration-
tested to DIN 40046, Part 8 (11 to 55
Hz, 2 g) corresponding to IEC Publi-
cations 68-2-27 and 68-2-6

Dimensions, weight ............. 470 mmx 162 mmx485 mm, 23 kg

Ordering information

Orderdesignation.............. » Signal Generator SMPC
5kHz to 1360 MHz 300.1000.53

§ kHz to 1000 MHz

Accessories supplied ............ power cable
Recommended extras

19" Rack Adapter ... SMPC-Z9... 346.1219.02 (overall mounting
ServiceKit........... XPC-Z1 ... 337.9810.02 height 176 mm)
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