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R&S®SMF100A microwave signal 
 generator: lowest phase noise ever
No matter where signal generators are used – for civil or military applications, when characterizing rapid 

A/D converters or developing highly sensitive Doppler radar equipment – there is an increasing need for 

signal sources with the lowest possible single sideband phase noise. The R&S®SMF100A microwave signal 

generator offers values that are unmatched on the market.

Signal quality, speed, and flexibility – three key areas where 
the R&S®SMF100A microwave signal generator really shines 
(see News from Rohde & Schwarz (2007) No. 192, pp. 21–24).

Down with noise …

It is primarily the technological progress in microwave com-
ponents over the past few years that has enabled the devel-
opment of instruments that are able to handle increasingly 
demanding tasks. Users in the communications field, in par-
ticular, have demanded ever-lower single sideband phase 
noise values at carrier offsets from 1 kHz to 100 kHz. The 
Rohde & Schwarz portfolio includes the right generator for this 
application: the R&S®SMF100A microwave signal genera-
tor. An uncompromising frequency synthesis design together 
with a single sideband phase noise of typ. –120 dBc (1 Hz) at 
10 GHz and a carrier offset of 10 kHz make it the leader of its 
class.

And the trend toward ever more complex RF test and mea-
surement tasks continues. Radar specialists from the civil and 
A&D fields, in particular, require even lower single sideband 
phase noise at carrier offsets below 100 Hz. This is because 
the Doppler radar equipment being developed for these fields 
is becoming increasingly sensitive, allowing reliable detection 
even of slowly moving objects. For example, in railway appli-
cations, these instruments can be used to warn about people 
or animals on the tracks. Similar applications exist in A&D. 

Slow objects detected by radar generate low-frequency Dop-
pler signals that are always near the carrier, which is why 
these applications require low single sideband phase noise. 
This type of high-end radar equipment can be developed, 
manufactured, repaired, and maintained only with the aid of 
suitable signal generators.

It is also becoming increasingly important for general T&M 
applications to have signal sources with the lowest possi-
ble single sideband phase noise near the carrier. This requires 
precise characterization of ever faster A/D converters, for 
example. That is possible only if low-jitter microwave signals, 
i. e. signals with low single sideband phase noise – particularly 
near carrier – are available.

… by more than 8 dB!

Rohde & Schwarz responds to these new challenges from the 
microwave market by offering the R&S®SMF-B22 enhanced 
phase noise performance option for the R&S®SMF100A sig-
nal generator. It typically improves the single sideband phase 
noise at carrier offsets of < 100 Hz by more than 8 dB. Every 
R&S®SMF100A can be equipped with this option, regardless 
of the selected frequency option. 

FIG 1 shows the single sideband phase noise with and with-
out the R&S®SMF-B22 option. At carrier offsets of about 
1 kHz and higher, the generator behavior is virtually the same 
with and without the option. However, the lower the offsets 
from the carrier, the more significant the influence of the new 
option. This is seen clearly in both the measured values in 
FIG 1 and the data sheet values at 10 GHz in FIG 3.
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Single sideband phase noise

–160

–150

–140

–130

–120

–110

–100

–90

–80

–70

–60

–50

–40

–30

–20

1 Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz

Si
ng

le
 s

id
eb

an
d 

ph
as

e 
no

is
e 

in
 d

Bc
 (m

ea
su

re
m

en
t b

an
dw

id
th

 1
 H

z)

Carrier offset

without option R&S®SMF-B22

with option R&S®SMF-B22

Single sideband phase noise

22 GHz

1 GHz

3 GHz

10 GHz

40 GHz

–160

–150

–140

–130

–120

–110

–100

–90

–80

–70

–60

–50

–40

–30

–20

Si
ng

le
 s

id
eb

an
d 

ph
as

e 
no

is
e 

in
 d

Bc
 (m

ea
su

re
m

en
t b

an
dw

id
th

 1
 H

z)

1 Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz
Carrier offset

FIG 2 Measured single sideband phase noise 

with the R&S®SMF-B22 option at various 

frequencies.

FIG 1 Measured single sideband phase noise 

with and without the R&S®SMF-B22 option.

Offset from carrier
Carrier frequency 1 Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz
250 MHz < –52 dBc < –80 dBc < –97 dBc < –116 dBc < –126 dBc < –128 dBc
1 GHz < –57 dBc < –85 dBc < –101 dBc < –121 dBc < –132 dBc < –133 dBc
2 GHz < –51 dBc < –79 dBc < –96 dBc < –115 dBc < –128 dBc < –127 dBc

4 GHz < –45 dBc < –73 dBc < –89 dBc < –109 dBc < –122 dBc < –121 dBc

10 GHz
< –37 dBc 
–

< –65 dBc 
< –57 dBc

< –81 dBc 
< –75 dBc

< –101 dBc 
< –100 dBc

< –115 dBc 
< –115 dBc

< –113 dBc 
< –113 dBc

20 GHz < –31 dBc < –59 dBc < –75 dBc < –95 dBc < –109 dBc < –107 dBc
40 GHz < –25 dBc < –53 dBc < –69 dBc < –89 dBc < –103 dBc < –101 dBc

FIG 3 Single sideband phase noise with the 

R&S®SMF-B22 option, test bandwidth 1 Hz, 

CW. Blue: values without option at a carrier 

 frequency of 10 GHz.

FIG 2 shows the typical single sideband phase noise with the 
R&S®SMF-B22 option at 1 / 3 / 10 / 22 GHz, and 40 GHz. This 
type of performance makes the R&S®SMF100A together with 
the R&S®SMF-B22 option the first choice for local oscillator 

replacements and for performing transmitter and receiver 
measurements on modern radar instruments and microwave 
communications systems. It is also an excellent reference 
source for measuring the single sideband phase noise.

Wilhelm Kraemer
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