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Signal Generators SMGU, SMHU

SMGU: 100 kHz to 2160 MHz
SMHU: 100 kHz to 4320 MHz
High-performance generators
with excellent features over a

wide frequency range

SMHU (photo 37924)

iriel deseription

SMGU and SMHU are ideal for appli-
cations which the majerity of signal
generators cannot handle. In addition
to cutofchannel measurements, they
are for instance able to determine the
spurious rejection of radictelephone
equipment up to 4 GHz as loid down
by CEPT.

Main features

* Extremely high spectral purity

* Frequency sefting time <1 ms

* Frequency resolution 0.1 Hz

* RF, AF, level and memory sweeps

* Broadband FM from DC to 1 MHz

* Frequency-accurate and drifi-free
FM DC for FSK applications

* OCXO os a reference

* Pulse modulator

Characteristics

Frequency

The frequency can be set with a reso-
lution of 0.1 Hz aver the entire range,
ond this is sufficient even for measure-
ments on extremely narrowband
DUTs. Both instruments supply frequen-
cies down o 1 kHz.

Signal Generation

The frequency sefting lime is below

10 ms. In the tast mode up to 200 user-

defined frequencies can be handled by
means of a trigger signal or by memory
sweep in less than 1 ms per sefting.

Spectral purity

SMGU/SMHU Rulfill requirements for
selectivily measurements an top-class
receivers. Signals of extremely high

spectral purity afford critical adjacent-

channel, inchannel and cutcf-channel
measurements with a wide tolerance

margin.

Phase noise remains low right up to
the carrier. SMGU and SMHU are
therefare ideal for LO applications or
as a low-noise reference in noise

measurement systems.

Frequency modulation
The FM modulation frequency range
extends from DC to 1 MHz. In FM DC

mode a high carrier-frequency accu-
racy is attained. The frequency offset
occurring with FM DC selected is
extremely small,

Amplitude modulation

The whole of the modulation fre-
quency range can be vsed down 1o
carrier frequencies of less than

100 kHz. The minimal phase shift of
30 Hz (AM DC) and a flat frequency
response make for the precision ampli-
tude modulation that is required for

testing VOR/ILS navigation receivers.

Pulse modulation

Rise/fall times of 20 ns (lyp. <10 ns
for frequencies =200 MHz] and an
on/off ratio of 80 dB open up a wide
range of possibilities for testing telem-
etry, microwave link, radar and satel

lite communications syshems.

Dymomic ad|acentchannel
sabectivity can be measured with
an uncertainty of <1 dB [mody
lation for KT applications, chan-
nel spocing 20 Hz, AF band
widih 3 kHz)
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External modulation kiiz '
1/Qmod @ 5 Tiee 0201 % E’ “° mi'r #‘m 2%
The Arbitrary Waveform Generator nm:ﬂ o -
ADS |page 218) is a versatile |/Q
E 2 -10.0
modulation signal source and ideal i ;
supplement to the SMHU58. It can be - 'bx\ o le—
used to generate various types of dig- 00 %\\ P
ital modulation; modulation mede, =0 ‘\‘\ \V \W/_ N e
data sequence, filter charocteristics as 4 \ \,}:‘ /
well as power burst can be defined by 0.0 N :
the user. ~50.9 e
i ; GMSK modulatian
1.0 5 pecioforBxT=
20 mlive w0 iGbew: BE3  SOEMBRE  02/03/0.5/=
snecifieations 1 1 Broadband FM [BE-FM)
Specifications in brief e MU BTAC
Deviotion rangs 50 kHz 1o 50 MHz, adjusiable from
Valid fer /G modulation, GMEK, GFSK, n/d4 DGPSK, BB-FM ond BE-AM, PO o S 1 kHz
supplemantory doto to specificotions of basic model SMHU, poge 205 E:B'-JFM, !mmq ¥ O H a0 L
Frequency BE-FM, EXT AC 20 Hz to 20 MHz
Ronge 10 1o 1900 MHz 2
1/ @ modulation
uommF I-PE'-'-:E‘ without guaraniss TS 3000 M Vector DC occuracy, referred 1o hlk:gnhé:nw, fed from
% 50 11 source, input volioge range ~ I + Q< 0.5 Y
Sefting time for equency change <4 ma in fost mode Carriar raquancy 140 MHz 215%
i 10 1 MiHz 21.5%
Slpwlnutl.lsignu, Iy Residual corrier at O V input voltoge, fed from 50 {1 source [ and @, referred
Harmonics <30 dBe to fulkscole input 1
MNonharmonics of Carrier frequency 140 MMz <0.3%
»10 kHz from carrier <74 die 1010 1900 MHz typ. <0.3%
558 phase noise with /G imbalance, seffing ranges
1/Q modulation, GMSK and BE-AM Carrier leakage 0o 50%
1Mz hendvidih ! | nat agual 1o G =12 lo+12%
Corier offset 1 kHz <-94 dic Guadroture offset -9 10499
20 kHz <-98 dBc AuTion e $ 019 @ .
o npit im nce
100 kHz <=112dBc VSWR (DC 1o 200 MHz) <14
i l:duluhd ﬁ - iinr with | K and BB-AM,
b el Ordering information
Operating mt“damm EXT DC Signal Generalor SMHLUS8 0B35.8011.58
Level range up lo +7 dBm [overrange up 1o g
i GMSK’Codor SMHL-B2 0820.4350.02
ey 4350
Moduiafion requssicy tespones o DECT Coder SMHLU B3 0836.4010.02
(DC 1o 50 MHz] 28 NADC,/PDC Coder SMHL-B4 0836.4161,02
PHS Codar SMHLU-B5 0B36.4410.02
Guolcomm COMA Coder SMHL-BA 0836.4661.02
TETRA 25 Coder SMHLUBY 0B34.3788,02
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sienal Generator SMHUSR

0.1 to 4320 MHz

RF signal generator with 1/Q
modulator and coder options
for generating modulation sig-
nals for digital radio networks
to relevant standards; basic
model SMHU page 204

Briel description

Signal Generator SMHUSE is identi-
cal with SMHU apart from an addi-

tional extremely broadband 1/Q mod-

ulater making for high versatility.

Any digital modulations can be gener-

ated with the oid of Software IQSIM-K
[page 221) tor eomputing user-pro-

grammable waveforms of Generator
ADS [page 218). This is a particularly

invaluable feature in view of new mod-

uvlation standards,

The coder options [see overview] pro-
vide modulation signals in line with the
relevant standards.

Main features

* |/Q modulator 1 MHz to 2 GHz,
modulation bandwidth DC to
200 MHz

* Second, coherent carrier for simple
I/Q demodulation

* Broodband amplitude modulation
for TV applications

* Broadband frequency modulation
for sotellite communications, radar
and video applications

* Coders for generating modulation
signals for digital radio networks to
relevant standards

Signal Generation
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* Frequency hopping — 4800 stored
frequency ond level seftings;
sefting fime <1 ms

= Extremely high spectral purity for
outofchannel measurements and
LO applications

* High output power [+19 dBm)

* Fast AM DC for generating level
bursts

» RF, AF, level and memary sweeps
for automatic test runs, builtin AF

generator
Level, modulation
Level
The |/Q modulator provides very fast
level contral:
Uverview of l1[llillllh

Level control via the I/Q inputs

In the input veltege range from O to
0.5 ¥ there is a linear level control over
&0 dB from the minimum value fo the set
naminal output level. The input fre-
quency range is from DC to 200 MHz.

1/Q modulator

The /G modulator is adjusted for mini-
mum amplitude and phase error in an
automatic calibration routine. The sel-
tings con also be varied to simulate o
nondideal behaviour of the modulator,
With the aid of selectable defined mod-
ulation distortion, effects on bit error
rafes can be defermined and demodula

tor maladjustments corrected.

SMHUB2
SMHU-83
SMHUB4
SMHU-85
SMHUBS

SMHU-BZ
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Digital and analeg sweep

In addition to the digital, step-by-step
sweep with presettable start and stop

frequency, span, step width and step
time, an analog frequency and level

sweep is also provided.

Specifications in brief

Frequency
Ronge

SMHU
Undarrange without guaranies
of spacs
Resalution
Stability
Selting hime
Roforence frequency, aging
Temparature affect
Reference frequency Input/output

Level

Range

Cvetronge without guearantes
of specs

Frequency respanse at 0 dBm

F=2140 MHz
Characlerishe impedance
VEWR

Selting time

Marn-interrupting leval setfing
Cwerload pratection [maximum
permissible RF powar]

Spectral purity
Spurious signals

Harmanics

Subharmonics

f <2140 MHz

f=2160 MHz
Monharmonie spuricus signals
at > 10 kHz from carrier

Phase offset

The phase of the RF output signal can
be varied in steps of 1° using key-
board entry or the spinwheel. This
makes it easier to adjust for phase

ments and to investigate phase-critical
componants.

quadroture during noise measure-

100 kHz 1o 2160 MHz
100 kHz 1o 4320 MHz

down to | kHz

0.1 Hz

sama a3 refarence frequancy

<10 ms, <1 ms in fost mode

<] x 10 /day ofier 30 days of operosion
<2 % 10-" 0

5 or 10 MMz, selectable

-140 to +13 dBin

up to 16 dBim [SMGLU)
up fo 15 dBm [SMHL)

| dB

500

<1.5 lor levels <0 dBm (SMGLU)

< 1.8 for f 3000 MHz |SMHL)

<25 ms |« 10 ms with nencinterrupting
loval sotfin

0o <20 dB

50 W (SMGLU/30 W (SMHU)

<-30 dBe

nona

<60 dBe

see line a in table below

Residual FM, rms, 0.3 to 3 kHz [CCITT) see line b in foble below

338 s naise al
20 kHz from carries,

1 Hz bondwidth [FAM/eM doviation

<2% of max. deviofion), typical
(3 Ilﬁ.ﬁ I 125

see line ¢ in table below

Eﬁﬂl 500 | 1000 |?DDG |41.ODU 1MH.:

-100
0.5
-145

-100
0.5
=150

~100
0.5
-145

a<
b=
e

Amgplitede modulation
Modas
Modulahon depth

AM distorfion ot 1 kHz
and m = 0%

-100
0.5
-137

54 34 -B8 die
1 2 4 Hz
-134 |=128 |=121 diic

IMT, EXT AC, EXT DC, twoone
0 1o 100%

<2%

Modulation frequency (3 dB bondwidrh)

AM EXT AC [DC)
AM INT

AM square [AM-5GILY)
Dynamic range

Rise /ol fime

Mhodulation signal [AM EXT]

10 Hz [DC) jo 50 kHz
1 Hz to 50 kHz

typ. 30 dB
tp. 2 s
logic signal

IMT, EXT AC, EXT DC, two-bone,

mmq modulation
3
presmphasls

Mo, deviotion [without proemphasis|
l-:']l.i.ﬂ25|31.25| 62.5 |125 |HD ijﬂ{i Iiﬂﬂﬂl 2140 |4320r.l|H:

| 200 | 25 |s0re00+ 100 [200 |400 | 80 1600 |3200] kHe
*| With special function "heterodyne band 0.1 to 125 MHz"

FM distertion ot | kHz and

50% of max, deviation <0.2% [« 1% with preemphasis|

Modulation frequency
FMLINT 10 Hz to 100 kHz
FM EXT AC [DC) 10 Hz |DC] 1o 100 kHz,
10 Hz (D] to 1 MHz [with deviakion
<10% of max. deviation|
Presmphasis 50 ps, 75 ps
FSK modulation
Rise/Tall timn 10 ps
Madulation signal [FM/pM EXT] logic signal
Phase modulation
Modes IMT, EXT AL, twortone

" Maximem deviation

f<[15.62531.25] 62.5 [125 |250 |500 |1000| 2160 |4320jMHz
|20 | 25| 5780+ |10 |20 |40 | 80 [ 160 | 320 rud

*| With spacial function “heterodyne bond 125 MHz"

oM distortion al | =1 kHz

and 50% of max. deviation <0 5%
Medulation frequency 10 Hz 10 10 kHz
Pulse modulation exbernal
On/olf rifio =80 dB
Rise/Tall ime <20 ns [f>125 MHz
Sweep
Medes automatic, single-shet er manual
RF swoep AF sweep | RF level sweep | Memary sweep
Swenp usar- s 0.1 020 dB o
rangs salectable | selecioble selectable
5 usar uBer - 1
size [lin) | selectable selacioble
Steptime | 10msto 1s | 10Omato 15| 10Omsio 1s 50 ms 1o &0 5
1 ms to &0 5"
*| In fost mode
General date
Remobe control IEC425-1 |IEEE488|
Povwar supply 100/ 120/220/240 ¥V £10%,

47 fo 43 Hz, max. 270 VA,
Dimensions [W x H x D] 435 mm x 192 mm x 4860 mm
Weight 26 kg for hully equipped unit

Ordering information

Signal Geneorotor SMGU

ShAHU

0812.0010.52
0835.0011.52



