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AT A GLANCE

The R&S®SGT100A is an RF vector signal generator with an integrated baseband generator. It has been
optimized for use in production and automated applications. Designed as a fast and compact, space-saving
solution, it provides top speed to ensure optimized throughput and fits into any test system.

The R&S®SGT100A has a clear focus on automated envi-
ronments. Its main characteristics are high speed and a
compact design.

The R&S®SGT100A is the first 1 HU, 2 19" vector signal
generator up to 6 GHz with an integrated baseband gen-
erator. The radio frequency chain has been optimized for
fastest frequency and level switchover times. In the base-
band, the multisegment waveform mode helps users
quickly switch from one test signal to the next.

Though compact in size, the R&S®SGT100A has excellent
RF characteristics (e.g. signal quality and level accuracy)
that are on par with those of larger high-end instruments.
Maximum output level, level repeatability and excellent
EVM performance are key characteristics in production
environments.

Thanks to its flexible customization concept, options can
be easily added and configured via key codes, allowing
customers to directly unlock additional functionalities and
easily respond to various production requirements. Easy
maintenance and a three-year calibration cycle help keep
total cost of ownership to a minimum.

Equipped with a LAN, USB and PCle interface, the
R&S®SGT100A allows remote control of test equipment in
automated applications.
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On the front panel, LEDs indicate the generator's oper-
ating status and pushbuttons allow users to operate the
basic functions. The R&S®WinlQSIM2 simulation software
makes it easy to generate test signals in line with different
digital standards such as bG, IEEE802.11 wireless LAN or
LoRa and directly upload them to the R&S®SGT100A. The
supplied R&S®SGMA-GUI PC software can be used for
manual operation.
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Fastest vector signal generator with frequency and
level switchover times of 240 us (typ.) for optimized
throughput in production

» Smallest standalone vector signal generator up to
6 GHz with integrated baseband generator
(1 HU, 219"

» Integrated baseband generator with 1/Q modulation
bandwidth of up to 240 MHz (in RF) supporting all
advanced digital standards, including IEEE802.11ac

» Excellent RF performance for EVM and ACLR

» Easy signal generation for digital standards such as
5G and WLAN using the R&S®WinlQSIMZ2 simulation
software

» ldeal enhancement for the R&S®SMW200A in MIMO

applications with more than two receiving antennas




BENEFITS AND KEY FEATURES

» Smallest standalone vector signal generator with
integrated baseband generator

» Fast frequency and level switchover to optimize
production throughput Waveform package as ideal production solution

» High output level to compensate for losses in the test Many remote control interfaces for easy integration
system into the test setup

» Low power consumption for reduced heat dissipation R&S®SGMA-GUI PC software
and simplified thermal management within the system

Low acquisition costs
Simple modular design for easy servicing
Easily upgradeable at customer premises
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» Excellent modulation accuracy for large test margins

» Outstanding frequency response due to integrated
baseband generator

» Low phase noise of —133 dBc (typ.) at 1 GHz and 20 kHz
offset (1 Hz measurement bandwidth)

» Excellent level repeatability and level linearity for
outstanding reproducibility of measurements

» Optional high-performance oven-controlled crystal
oscillator for easy integration into test system

» ldeal enhancement for the R&S®SMW200A in MIMO
applications with more than two antennas

» Optional analog I/Q outputs enabling full-featured
envelope tracking testing capabilities

Overview of R&S®SGT100A applications
Standalone vector signal generator Extension for R&S®SMW200A as additional RF source
1 MHz to 3 GHz
1 MHz to 6 GHz (with R&S®SGT-KB106)
n.a.;
digital I/Q data is transferred from R&S®SMW200A
(requires R&S®SGT-K18 digital interface option)

Frequency range

32 Msample memory and 60 MHz RF bandwidth
(with R&S®SGT-K510)

ARB baseband generator

My up to 1 Ggample ) na
(with R&S®SGT-K511 and R&S®SGT-K512) o

up to 240 MHz

(with R&S®SGT-K521, R&S®SGT-K522 and R&S®SGT-K523)

Analog 1/Q outputs available with R&S®SGT-K16 n.a.

RF bandwidth up to 160 MHz
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OPTIMIZED FOR USE IN PRODUCTION

Smallest standalone vector signal generator with integrated
baseband generator

Its space-saving design makes the R&S®SGT100A ideal for
use in any test system. The compact R&S®SGT100A is a
complete vector signal generator with a frequency range
of up to 6 GHz and an integrated high-performance base-
band generator. It can generate digital RF signals with an
I/Q modulation bandwidth of up to 240 MHz (in RF) and
supports all common digital standards.

The large memory depth of up to 1 Gsample allows long
signal sequences and can also store many different signals
to minimize switchover times. The multisegment wave-
form mode makes it possible to switch over between up
to 100 different signals within microseconds. Should other
additional test signals be required, the standard solid-state
drive (SSD) speeds up reloading.

Fast frequency and level switchover to optimize production
throughput

For automated tests, the time it takes to switch frequen-
cies and levels is a key characteristic, especially when
using the frequency and level to calibrate or characterize
DUTs such as amplifiers. In addition to LAN and USB, the
R&S®SGT100A features a PCle interface for remote control
to achieve maximum speed. To accelerate remote control
command processing, the R&S®SGT100A supports fast,
direct commands for the most important settings such

as frequency and level. These commands enable direct
access to the internal architecture, which has been opti-
mized for maximum speed.

High output level to compensate for losses in the test system
Though compact in size, the R&S®SGT100A achieves a
maximum output level of +22 dBm (typ.). Such a high
level is important in a test system to compensate for
losses that arise in cabling and signal paths.

The maximum level delivered by the R&S®SGT100A

can eliminate the need for an additional amplifier in the
system, which saves cost and space, simplifying system
calibration and ensuring unimpaired signal quality. Thanks
to its high output power, the R&S®SGT100A can also be
used as a modulated interferer.
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Measured delay of 2 ps for switching
between signals using the multisegment
waveform mode, a WCDMA test signal
at 30.72 MHz sample rate



Low power consumption for reduced heat dissipation and
simplified thermal management within the system

The low 65 W power consumption cuts operating costs
and reduces heat dissipation. Low heat dissipation simpli-
fies the test system's thermal management and allows a
high packing density for the generators.

Now four full-fledged vector signal generators can fit into
a 2 HU, 19" space, the same space previously required for
a single RF path.

Standard connectors on the rear panel allow easy integra-
tion into the test system since all the cables are routed at
the back of the rack.

LEDs on the front panel indicate the current status of basic
characteristics and the generator itself. Pushbuttons allow
a LAN reset and also provide access to an identification
aid that makes it easier to connect more than one instru-
ment to the test software.

Maximum available level in CW mode, setting characteristic: auto
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1/Q modulation from internal baseband,
setting characteristic: auto

» Orange: with digital attenuation
» Blue: with arbitrary level setting
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THE RIGHT SIGNAL PERFORMANCE
IN THE RIGHT PACKAGE

Excellent modulation accuracy for large test margins

Signal performance is crucial when it comes to offering
the right instrument for production applications. This is
where the R&S®SGT100A excels: it achieves an extremely
low error vector magnitude (EVM) of 0.4 % when testing
devices for compliance with IEEE802.11ac (with 160 MHz
RF bandwidth and higher-order 256QAM modulation).

Its performance enables larger test margins and achieves
higher yields in production.
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Outstanding frequency response due to integrated baseband
generator

The very flat frequency response over a bandwidth of

240 MHz makes the R&S®SGT100A flexible and ideal for a
wide range of applications. A deviation of just 0.1 dB over
the entire range clearly reveals why an internal baseband
that is perfectly matched to the RF module is a real plus.
Other features such as frequency offsets in the baseband,
high signal bandwidths and LTE carrier aggregation also
benefit from this linearity.

Measured frequency response across the maximum modulation
bandwidth of 240 MHz at different carrier frequencies
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Low phase noise of —133 dBc (typ.) at 1 GHz and 20 kHz offset
(1 Hz measurement bandwidth)

The excellent performance of the R&S®SGT100A is due to
the low phase noise because phase noise directly influ-
ences the accuracy of the constellation points of a digital
modulation scheme.

Except for vector signals, low phase noise is essential

for receiver tests, especially intermodulation tests, to
ensure that the interfering signal is only transmitting in
the intended frequency range. This is vital for a generator,
which should be flexible enough to generate modulated or
CW interferers and a clean LO in addition to digital signals.

Measured SSB phase noise with the R&S®SGT-B1 internal 0CX0 option
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Excellent level repeatability and level linearity for outstanding
reproducibility of measurements

In production environments, the level to the DUT over the
entire system is typically calibrated to take out any effects
of components between the generator and the DUT.
Consequently, an RF generator's level repeatability is more
important than its absolute level accuracy when it comes
to ensuring that a one-time calibration of the entire system
remains valid for a long time in order to maximize uptime.

Level linearity is also crucial in tests with swept level (e.g.
finding the 1 dB compression point in amplifiers) as the
input signal fed into the DUT is swept over the entire fre-
quency range of interest. What really matters here is pre-
cise step size, which is what the R&S®SGT100A delivers.

Measured level linearity for an internally generated LTE uplink
signal at various test frequencies
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Optional high-performance oven-controlled crystal oscillator
for easy integration into test system

Typically, all test instruments in a system are synchronized
using a 10 MHz reference. The R&S®SGT100A offers an
optional high-performance oven-controlled crystal oscilla-
tor to provide a stable and precise 10 MHz reference with-
out taking up additional rack space.

The R&S®SGT100A can also be synchronized via a

13 MHz, 100 MHz or even a 1 GHz reference frequency.

A much higher reference frequency makes coupling more
direct and provides higher phase stability between the RF
signals. The R&S®SGT-K90 option is ideal for high-precision
phase stability tests in beamforming applications, offering
fixed LO-RF signal coupling between different devices.



Ideal enhancement for the R&S®SMW200A in MIMO
applications with more than two antennas

Its solid performance makes the R&S®SGT100A the ideal
enhancement for the high-end R&S®*SMW200A vector
signal generator in MIMO applications. For higher-order

MIMO setups (such as 4x4 with LTE or 2x8 with TD-LTE),

it is necessary to feed four or even eight signals into the
input ports of a base station.

The R&S®SMW200A provides the required baseband sig-
nals and real-time fading for the MIMO channels. The
R&S®SMW200A provides two RF ports, and up to six
R&S®SGT100A vector RF sources can be connected to
provide up to six additional ports. The instruments are con-
nected via a digital interface to ensure top quality of all sig-
nals used for testing a base station. Such a setup requires
no additional software because the R&S®SGT100A, once
connected via LAN or USB, can be fully controlled from
the user interface of the R&S®*SMW200A.

Setup with one R&S®SMW200A and
' ' six R&S®SGT100A for 2x8 MIMO
applications as used for TD-LTE
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Optional analog 1/Q outputs enabling full-featured envelope
tracking testing capabilities

Despite the small size, the R&S®SGT100A offers four SMB
connectors on the rear of the instrument that provide the
differential analog 1/Q output signals with a bandwidth of
up to 120 MHz.

The R&S®SGT100A is the ideal solution for power amplifier
tests due to its speed, size and performance. To support
the testing of envelope tracking power amplifiers (PA), an
additional envelope signal synchronous to the RF signal
needs to be generated.

With the future-ready R&S®SGT100A, this is an easy task
since the required software options can be upgraded later

Concept of real-time envelope tracking tests with R&S®SGT-K540

On

ARB

R&S°SGT100A

Real-time
envelope
signal

generation

Concept of split ARB envelope tracking tests with R&S®SGT-K543

On On

ARB

R&S®SGT100A

On

ARB for ET

Interfaces on the rear panel of the R&S®SGT100A

On

Output

On

Qutput

without the need for additional hardware. For full flexibility,
two different configurations are offered:

Equipped with the R&S®SGT-K540 option, the
R&S®SGT100A calculates the envelope signal in real-time.
This unique feature offers the advantage of test time
reduction since no manual calculation of the envelope
waveform is required.

The second possibility, which allows the use of customer
envelope waveform files, is to split the ARB into two inde-
pendent digital basebands (requires R&S®SGT-K543). This
approach combines two instruments into one. A vector
signal generator for the RF signal and an arbitrary wave-
form generator for the synchronized envelope signal.

RF signal
PA —_—

DUT '

ET modulator

Envelope signal

RF signal
PA _—_—

DUT '

ET modulator

Envelope signal
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LOW COST OF OWNERSHIP

Low acquisition costs

The total cost of ownership incurred for a product involves
many different aspects. Beyond the initial costs, the gen-
erator's low power consumption of just 65 W also saves
money in two ways. First, it reduces the power bills.
Second, it dissipates less heat, simplifying the test sys-
tem's thermal management.

Simple modular design for easy servicing

The R&S®SGT100A consists of just a few modules, making
it easy and inexpensive to repair in the unlikely event that a
problem occurs.

The built-in test supports the service process, helping to
get the instrument back into operation as fast as possible.

The recommended three-year calibration interval
ensures that the instrument does its job as long as pos-
sible and rarely has to be serviced, which in turn reduces
the total cost of ownership.

Easily upgradeable at customer premises

The R&S®SGT100A offers an impressively flexible
customization concept with just one hardware option (the
oven-controlled crystal oscillator). All other options can be
easily added at the customer premises using key codes —
e.g. from 3 GHz to 6 GHz" or to a larger bandwidth. This
saves cost and time and maximizes system uptime.

" The R&S®SGT100A is calibrated up to 6 GHz at the plant. If the generator is
upgraded at a later point in time, it is recommended to recalibrate it up to 6 GHz.

Inside view of the R&S®SGT100A
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Waveform package as ideal production solution
Characterizing DUTs in production often requires using
test signals from a number of different standards. In
addition to wireless communications standards such as
GSM, 3GPP FDD and LTE, today's chipsets also support
connectivity systems such as NFC, Bluetooth® or WLAN.

The waveform package is the ideal solution when it comes
to inexpensively providing a signal for each standard and
to licensing test signals on the R&S®SGT100A in line with
these standards. A waveform package for five signals, for
example, can generate one signal each for GSM, EDGE,
3GPP FDD, HSPA+ and LTE to test an amplifier.

Many remote control interfaces for easy integration into the
test setup

In addition to USB and Gigabit-LAN, the R&S®SGT100A
comes with a PCle interface for remote control as used in
computers. This maximizes data throughput for remote
control commands, speeds up waveform downloads and
allows very short setting times for various commands,
such as those used to change the level, frequency or
digital signal.

R&S®SGMA-GUI PC software

The R&S®SGMA-GUI PC software, which comes with the
instrument, is used for manual operation. It can simultane-
ously control up to twelve R&S®SGT100A sources and also
provides access to all instrument functions and settings
via all interfaces.
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R&S®SGMA-GUI PC

User 1: Trigger software for controlling

User 2: Next Trig

up to twelve instruments
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SPECIFICATIONS IN BRIEF

Specifications in brief
Frequency

Frequency range

Setting time

Input frequency for external reference
Level

Specified level range

Setting time

Spectral purity

Harmonics

Nonharmonics

Wideband noise

SSB phase noise

Pulse modulation

On/off ratio

Minimum pulse width

1/Q modulation

1/Q modulator bandwidth (RF)

Waveform length

Sample resolution
ACLR

Waveform changeover time in multisegment

waveform mode
EVM

Supported standards
with R&S®WinlQSIM2 "

Remote control

General data

Power consumption

Dimensions

Weight

Recommended calibration interval

T R&S®WinlQSIM2 requires an external PC.

CW mode and I/Q mode

with the R&S®SGT-KB106 option
CW mode and 1/Q mode

with PCle/Ethernet remote control
into the R&S®SGT100A

with PCle/Ethernet remote control,
setting characteristic: auto

level < 8 dBm, CW, 1/Q wideband off

level > —=10 dBm, offset > 10 kHz from carrier,
f<1.5GHz

10 MHz carrier offset, level > 5 dBm,

1 Hz measurement bandwidth, CW

20 kHz carrier offset, 1 Hz measurement bandwidth
f=1GHz
f=6GHz

using the integrated pulse generator

with an external analog signal
100 MHz < f < 2.5 GHz, I/Q wideband
2.5 GHz < f < 6 GHz, 1/Q wideband
with the integrated baseband source
with the R&S®SGT-K521 option
with the R&S®SGT-Kb621 and R&S®SGT-K522 options

with the R&S®SGT-K521, R&S®SGT-K522 and
R&S®SGT-K523 options

with the R&S®SGT-K511 option

with the R&S®SGT-K511 and R&S®SGT-K512 options
equivalent to D/A converter

WCDMA 3GPP FDD, TM 1-64

50 MHz clock rate
(external trigger, without clock change)

IEEE802.11ac, 160 MHz, MCS 9

with additional options

W x H x D, per unit

when fully equipped, per unit

40 h/week operation in the full range of the specified
environmental conditions

Rohde & Schwarz R&S®SGT100A SGMA Vector RF Source

1 MHz to 3 GHz

1 MHz to 6 GHz
< 500 ps
10 MHz, 13 MHz, 100 MHz, 1000 MHz

-120 dBm to +17 dBm (PEP)"

< 500 ps

<-30dBc

<-76 dBc

<-145dBc

< -126 dBc, —133 dBc (typ.)
<-110dBc, =117 dBc (typ.)

optional, with the R&S®SGT-K22 option
>80 dB

20 ns

20% of carrier frequency
1 GHz

60 MHz

120 MHz

160 MHz

240 MHz

1 sample to 32 Msample, in one-sample steps
1 sample to 266 Msample, in one-sample steps
1 sample to 1 Gsample, in one-sample steps

16 bit
> 68 dB, 71 dB (typ.)

5 s (meas.)

0.4% (typ.)

LTE, WCDMA, HSPA/HSPA+, GSM/EDGE/EDGE

Evolution, TD-SCDMA, CDMA2000°/1xEV-DO,

TETRA, IEEE802.11a/b/g/n/p/ac/ax/be,

IEEE802.16, Bluetooth®, NFC, LoRa, DVB-H/
DVB-T, DAB/T-DMB, GPS, Galileo, GLONASS,

BeiDou

PCle (single lane), Ethernet (TCP/IP)
10/100/1000BASE-T, USB 2.0

65 W (meas.)

250 mm x 52.5 mm x 401 mm
(9.84 in x 2.07 in x 15.79 in);
1 HU, %2 19" rack width

4.0 kg (8.82 Ib)

3 years
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