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-requency
Multiplier
At a glance

The R&S®SMZ family of frequency multipliers
combines easy handling and precise output levels
in the frequency range from 50 GHz to 170 GHz.
It can be used in diverse applications, e.g. in

the automotive sector with distance radars, in
astronomy with sophisticated telescopes and

in radar interferometry for analyzing the earth's
surface.

The family of frequency multipliers consists of the mod-
els R&S®SMZ75 (from 50 GHz to 75 GHz), R&S®SMZ90
(from 60 GHz to 90 GHz), R&S®SMZ110 (from 75 GHz to
110 GHz) and R&S®SMZ170 (from 110 GHz to 170 GHz)

as well as optional attenuators. The attenuator is inte-
grated in the same housing as the frequency multiplier,
which simplifies handling. The R&S®SMZ can be controlled
via USB in different ways. The most convenient one is to

Test setup containing the R&S®SMF100A microwave signal
generator and the R&S®SMZ110 frequency multiplier.
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use the R&S®SMZ together with the R&S®SMF100A or
R&S®SMB100A microwave signal generator. This combi-
nation operates as a single unit allowing users to directly
enter the wanted frequency and the target level at the
R&S®SMZ output on the R&S®SMF100A or R&S®SMB100A
(input of the target level is not possible for the
R&S®SMZ170). The alternative is to use the R&S®SMZ-K1
external PC software for controlling the R&S®SMZ frequen-
cy multiplier and the microwave signal generator.

Compared with conventional setups, this one-box solution
significantly simplifies setup and operation. Via USB the
R&S®SMF100A or R&S®SMB100A receives all neces-

sary data of the connected R&S®SMZ, such as the con-
figuration, the multiplication factor and in particular the
precalibrated frequency response. The R&S®*SMF100A or
R&S®SMB100A is able to perform automatic correction,
which helps ensure that the frequency and level values set
on the R&S®SMF100A or R&S®SMB100A will actually be
available at the R&S®SMZ output. A costly, error-prone and
time-consuming level measurement using level detectors
or power sensors, which is common for conventional set-
ups, is no longer required.

Very low single sideband phase noise is achieved owing
to the interaction with the high-end R&S®SMF100A mi-
crowave signal generator. For a CW signal of 60 GHz,
for example, an outstanding —100 dBc (10 kHz offset) is
achieved after six-fold frequency multiplication with the
R&S®SMZ75.

Key facts

1 Wide frequency range

1 Wide dynamic range

1 Convenient easy handling
1 High signal quality
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R&S®SMZ
-requency
Multiplier
Benefits and
key features

Wide frequency range

1 Frequency ranges from 50 GHz to 75 GHz, 60 GHz to
90 GHz, 75 GHz to 110 GHz and 110 GHz to 170 GHz

1 Two models (R&S®°SMZ75 and R&S®SMZ110) cover
the wide frequency range from 50 GHz to 110 GHz

Wide dynamic range

1 Mechanically controlled attenuator with a dynamic range
of 25 dB

1 Electronically controlled attenuator with a dynamic range
of 15 dB
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Easy handling

1 Automatic detection and control of the R&S®SMZ

by means of the R&S®SMF100A or R&S®SMB100A
microwave signal generator via USB

Easy setups with the one-box solution consisting of the
R&S®SMF100A or R&S®SMB100A, the R&S®SMZ plus
an optional mechanically or electronically controlled
attenuator (the attenuators are not available for the
R&S®SMZ170)

Frequency setting on the R&S®SMF100A or
R&S®SMB100A taking the connected R&S®SMZ into
consideration

Level setting on the R&S®SMF100A or R&S®SMB100A
taking the connected R&S®SMZ into consideration (only
for built-in attenuator; with the mechanical attenuator,
users must set the setting screw to the value displayed
on the R&S®SMF100A or R&S®SMB100A)

Automatic frequency response correction of the
precalibrated R&S®SMZ including attenuator by means
of the R&S®SMF100A or R&S®SMB100A (with the
mechanical attenuator, users must set the setting
screw to the value displayed on the R&S®SMF100A or
R&S°SMB100A)

Use of the R&S®SMZ also possible with any microwave
signal generator that meets the level and frequency
requirements; for the convenient operation of this setup
the external PC software (R&S®SMZ-K1) can be used

1 For frequency-, phase- and pulse-modulated signals

High signal quality

1 Very low single sideband phase noise when the
R&S®SMF100A is used as a source

1 High accuracy of the set output level

1 Excellent matching

R&S°SMZ75 Frequency multiplier, 50 GHz to 75 GHz
R&S®SMZ-B75M
R&S°SMZ-B75E
R&S®SMZ90
R&S®SMZ-B90M
R&S®SMZ-BI0E
R&S®SMZ110
R&S°SMZ-B110M
R&S°SMZ-B110E
R&S®SMZ170

Mechanically controlled attenuator
Electronically controlled attenuator
Frequency multiplier, 60 GHz to 90 GHz
Mechanically controlled attenuator
Electronically controlled attenuator
Frequency multiplier, 75 GHz to 110 GHz
Mechanically controlled attenuator
Electronically controlled attenuator
Frequency multiplier, 110 GHz to 170 GHz
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Application
examples

In both the civil sector and in A&D applications, the
R&S®SMZ frequency multiplier, in combination with
a microwave signal generator, is mainly used as a
local oscillator (LO). An “ideal” CW signal with high
spectral purity and accurate level is required.

R&S®SMZ without attenuator connected to

the R&S°SMF100A or R&S°SMB100A

Using the R&S®SMZ frequency multiplier is simple

and basically the same in all applications. First, the
R&S®SMZ is connected to the external voltage supply.
Next, the USB connection is set up. The R&S®SMF100A
or R&S®SMB100A microwave signal generator then au-
tomatically detects the type and characteristics of the
connected R&S®SMZ. The frequency that is to be pres-
ent at the output of the R&S®SMZ can then be set di-
rectly on the R&S®SMF100A or R&S®SMB100A. The
R&S®SMZ output level is displayed as a noneditable value
on the R&S®SMF100A or R&S®SMB100A - on the ba-

sis of the precalibrated frequency response. Lastly, the
R&S®SMF100A or R&S®SMB100A must be RF-connected
with the R&S®SMZ.

The R&S®SMZ110 including the

mechanically controlled attenuator.

R&S°SMZ including mechanically controlled
attenuator connected to the R&S°SMF100A or
R&S°SMB100A

In this application, users can additionally set the actual lev-
el at the output of the R&S®SMZ. Since the R&S®SMF100A
or R&S®SMB100A reads the frequency response of the
R&S®SMZ including attenuator via USB, the frequency
response can be taken into consideration when the level

is entered on the R&S®SMF100A or R&S®SMB100A. A
special display shows the value for the setting screw. This
value must be set manually on the mechanically controlled
attenuator so that the nominal level and the actual level
match at the output of the R&S®SMZ.

R&S°®SMZ including electronically controlled
attenuator connected to the R&S°SMF100A or
R&S°SMB100A

This is the easiest way to use the frequency multiplier: The
frequency and the level are set on the R&S®*SMF100A or
R&S®SMB100A and the measurement can begin. The fre-
quency response of the R&S®SMZ including attenuator is
automatically taken into consideration. The settings for the
electronically controlled attenuator are transmitted from
the R&S®SMF100A or R&S®SMB100A to the R&S®SMZ
via USB.
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Specifications in brief

Frequency multiplier and attenuators

Frequency

Input frequency range

Output frequency range

Level
Input level

Output level

Minimum output level

Spectral purity
Harmonics, subharmonics, in-band spurious

Connectors
Input
Output

Voltage supply

Dimensions

Weight

R&S®SMZ75
R&S®SMZ90
R&S®SMZ110
R&S®SMZ170
R&S®SMZ75
R&S®SMZ90
R&S®SMZ110
R&S®SMZ170

R&S®SMZ75/90/110/170
R&S®SMZ75/90/110

with mechanically controlled attenuator
with electronically controlled attenuator
R&S®SMZ170

with R&S®SMZ-B75M/-B90M/-B110M option
(mechanically controlled attenuator)

with R&S®SMZ-B75E/-B90E/-B110E option
(electronically controlled attenuator)

R&S®SMZ75
R&S®SMZ90
R&S®SMZ110
R&S®SMZ170

R&S®SMZ75/90/110/170

R&S®SMZ75

R&S®SMZ90

R&S®SMZ110

R&S®SMZ170

power supply (100 V to 240 V + 10 %)
W x HxD

max. (including frequency multiplier, attenuator

and power supply)

8.33 GHz to 12.5 GHz
10 GHz to 15 GHz
12.5 GHz to 18.4 GHz
9.1 GHz to 14.2 GHz
50 GHz to 75 GHz
60 GHz to 90 GHz
75 GHz to 110 GHz
110 GHz to 170 GHz

+6.7 dBm to +7.3 dBm
+5 dBm (typ.)

+4 dBm (typ.)

+1 dBm (typ.)

+8 dBm (typ.)
<-25dBm

<-156dBm

< —20 dBc (typ.)
< —20 dBc (typ.)
< —20 dBc (typ.)
< -20dBc (typ.)
K female (50 Q)
WR15 waveguide
WR12 waveguide
WR10 waveguide
WR6.5 waveguide
+9V + 540 mV

114 mm x 78 mm x 278 mm

(4.5in x 3.1in x 10.91n)
1.9 kg (4.2 Ib)
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Ordering information

Base unit

Frequency Multiplier, 50 GHz to 75 GHz R&S®SMZ75 1417.4004K02
Frequency Multiplier, 60 GHz to 90 GHz R&S®SMZ90 1417.4504K02
Frequency Multiplier, 756 GHz to 110 GHz R&S®SMZ110 1417.5000K02
Frequency Multiplier, 110 GHz to 170 GHz R&S®SMZ170 1417.5500K02
Including waveguide-to-waveguide adapter, DC power adapter, USB cable, hex ball driver 3/32, operating manual, CD-ROM with operating manual
Options

Mechanically Controlled Attenuator for the R&S®SMZ75 R&S°SMZ-B75M " 1417.6007.02
Electronically Controlled Attenuator for the R&S®SMZ75 R&S®SMZ-B75E " 1417.6107.02
Mechanically Controlled Attenuator for the R&S°SMZ90 R&S®SMZ-B9OM 1417.6507.02
Electronically Controlled Attenuator for the R&S®SMZ90 R&S®SMZ-BIOE " 1417.6607.02
Mechanically Controlled Attenuator for the R&S®SMZ110 R&S°SMZ-B110M " 1417.7003.02
Electronically Controlled Attenuator for the R&S®SMZ110 R&S®SMZ-B110E" 1417.7103.02
Software License for external PC software R&S®SMZ-K1 1417.8400.02
Recommended extras

Hardcopy manual (English) 1417.4027.32
Coaxial cable with SMA connectors, 50 Q (length 0.5 m) 3586.9963.00
Coaxial cable with SMA connectors, 50 Q (length 1.0 m) 3586.9970.00
Waveguide-to-waveguide adapter, WR6.5, HP/A-compatible 1314.5815.00
(as test port saver)

Waveguide-to-waveguide adapter, WR10, HP/A-compatible 1307.7074.00
(as test port saver)

Waveguide-to-waveguide adapter, WR12, HP/A-compatible 1314.5796.00
(as test port saver))

Waveguide-to-waveguide adapter, WR15, HP/A-compatible 1314.5780.00
(as test port saver)

USB cable, USB-A to USB-B (length 2.0 m) 1507.0567.00
DC power adapter 1307.8929.00
Hex ball driver 3/32 1307.8670.00

" Factory-installed option (only a mechanically or electronically controlled attenuator can be fitted; no attenuator option is available for the R&S®SMZ170).

Extended Warranty, one year R&S®WE1SMZ Please contact your local
Extended Warranty, two years R&SCWE2SMZ Rohde & Schwarz sales office.
Extended Warranty, three years R&S®WE3SMZ

Extended Warranty, four years R&S°WE4SMZ

Extended Warranty with Calibration Coverage, one year R&S°CW1SMZ

Extended Warranty with Calibration Coverage, two years R&S®*CW25SMZ

Extended Warranty with Calibration Coverage, three years R&S®CW3SMZ

Extended Warranty with Calibration Coverage, four years R&S°CW4SMZ

For data sheet, see 5214.4336.22 and www.rohde-schwarz.com.

Your local Rohde & Schwarz representative will help you determine the optimum solution for your requirements.
To find your nearest Rohde &Schwarz representative, visit
www.sales.rohde-schwarz.com



The Rohde & Schwarz network in over 70 countries ensures
optimum on-site support by highly qualified experts.

User risks are reduced to a minimum at all stages of the
project:

From pre-sale
to service.

At your doorstep.

1 Solution finding/purchase

1 Technical startup/application development/integration
1 Training

1 Operation/calibration/repair
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Service that adds value

1 Worldwide

1 Local and personalized

1 Customized and flexible
1 Uncompromising quality
1 Long-term dependability

About Rohde & Schwarz

Rohde &Schwarz is an independent group of companies
specializing in electronics. It is a leading supplier of solu-
tions in the fields of test and measurement, broadcasting,
radiomonitoring and radiolocation, as well as secure
communications. Established more than 75 years ago,
Rohde &Schwarz has a global presence and a dedicated
service network in over 70 countries. Company headquar-
ters are in Munich, Germany.

Environmental commitment

1 Energy-efficient products

1 Continuous improvement in environmental sustainability
1 ISO 14001-certified environmental management system

Certified Quality System

1S0 9001

Rohde & Schwarz GmbH & Co. KG
www.rohde-schwarz.com

Regional contact

1 Europe, Africa, Middle East | +49 89 4129 12345
customersupport@rohde-schwarz.com

1 North America | 1 888 TEST RSA (1 888 837 87 72)
customer.support@rsa.rohde-schwarz.com

1 Latin America | +1 41091079 88
customersupport.la@rohde-schwarz.com

1 Asia/Pacific | +65 65 13 04 88
customersupport.asia@rohde-schwarz.com

1 China | +86 800 810 8228/+86 400 650 5396
customersupport.china@rohde-schwarz.com

R&S® is a registered trademark of Rohde & Schwarz GmbH &Co. KG

Trade names are trademarks of the owners
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