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R&S®PETH Handheld
TV Analyzer
At a glance

The R&S®ETH handheld TV analyzer was specially
developed for coverage measurements as well as for
service and maintenance work on DVB-T, DVB-H and
ISDB-T gap-filler and low-power transmitters. The
universal capabilities of the R&S®ETH also make it
useful in the repair and development of TV compo-
nents.

Easy-to-replace battery.
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The R&S®ETH handheld TV analyzer is the compact com-
bination of a TV analyzer, spectrum analyzer and network
analyzer. It supports the digital DVB-T, DVB-H and ISDB-T
TV standards. Its functional versatility eliminates the need
for other measuring equipment. The analyzer covers the
frequency range up to 3.6 GHz or 8 GHz. The housing was
specially designed for portable use and is therefore rugged
and splash-proof. The large, daylight-friendly color display,
the low weight and the replaceable lithium-ion battery
enhance the analyzer's portability. To improve its receive
sensitivity and selectivity, the R&S®ETH can be equipped
with internal preselection followed by a preamplifier.

The core component of the R&S®ETH is an FPGA-based
realtime digital TV demodulator that offers maximum
measurement performance and provides a demodulated
MPEG-2 transport stream at the TS-ASI output. The
measurement results are displayed on straightforward
measurement screens and can be stored in the internal
memory or on external storage media such as SD card or
USB memory stick.

The R&SPETHView Windows PC software, which comes
with the analyzer, allows easy documentation of measure-
ment results. R&S®ETHView enables the user to edit and
redefine the channel tables, measurement profiles, trans-
ducers and limit tables delivered with the instrument and
to load them in the R&S®ETH. The data is transferred via
the USB or LAN interface.

Key facts

1 TV, spectrum and network analyzer in a single box

1 Frequency range up to 3.6 GHz or 8 GHz

1 High-precision demodulator (MER typ. 45 dB)

1 Wide input level range (-76 dBm to +10 dBm) for
quasi-error-free transport stream decoding

1 Compact, lightweight, portable instrument that runs
max. 4.5 hours on battery



R &S@ ET H H n d h | d Comprehensive TV, spectrum and network
a e analysis functionality

1 Measurement of all DVB-T, DVB-H and ISDB-T signal

TV Analyzer
y 1 Display of constellation diagram, channel impulse

response, OFDM spectrum with shoulder distance and

B e n ef I tS a n d 1 Cﬂvzz(ﬁput level range due to integrated preselection and

preamplifier

ke fe a-t u re S 1 Full-featured spectrum analyzer
y 1 Network analysis and distance-to-fault measurement by
means of integrated tracking generator (option)
. 1 Frequency locked to external reference

1 High-precision power measurement with external
Frequency range without tracking with

. Rohde & Schwarz power sensors

generator tracking generator ) T )
1 Field-strength measurement using isotropic antenna

Up to 3.6 GHz R&S®ETH, model .04 R&S®ETH, model .14
> page 4

Up to 8 GHz R&S®ETH, model .08 R&S®ETH, model .18

Fast and precise measurement due to realtime

demodulation

1 FPGA-based realtime digital TV demodulator for
maximum measurement accuracy

1 Reliable detection of short-time interference

1 Measurement of digital TV signals with negative
signal/noise ratio

1 BER measurement and ASI transport stream output

> page 7

Optimized for field use
1 Compact, lightweight instrument with rugged housing
1 Splash-proof and dust-proof
1 Easily accessible, well protected connectors
1 Daylight-friendly, high-resolution color display
1 Easy-to-replace lithium-ion battery for long battery
operating time
R&S®ETH with fold-out stand for desktop use. 1 Frequency correction and positioning via GPS
> page 8

Easy operation

1 Fast selection of functions via keypad and rotary knob

1 Frequency setting using channel tables

1 Easy testing based on limit tables

1 Reproducible measurements using user-specific
measurement profiles, transducers and cable models

1 Storage of measurement data in internal memory, on
SD card or USB memory stick

> page 9

Convenient data exchange with PC

1 R&S®ETHView PC software for configuring channel
tables, limit tables and measurement profiles

1 R&S®PETHView for transferring measured data to PC via
LAN or USB interface

1 Remote control through SCPI commands via LAN or USB

> page 10
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MER of the individual DVB-T OFDM carriers.

Measurement of all DVB-T, DVB-H and ISDB-T
signal parameters

The R&S®ETH handheld TV analyzer measures all key
parameters of the digital TV signal and displays them

on its straightforward screen, providing the user with an
overview of the quality of the received signal. In addition,
the analyzer uses the parameters contained in the TPS"
carriers or TMCC symbols to adjust its demodulator. At a
keystroke, the R&S®ETH then displays the decoded TPS or
TMCC information in a second list.

' TPS: transmission parameter signaling
TMCC: transmission multiplexing configuration control.
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Display of constellation diagram, channel impulse
response, OFDM spectrum with shoulder distance
and MER(k)

For visual analysis, the R&S®ETH can show the con-
stellation diagram of the received TV signal. The signal
parameters and measurement results are displayed
together with the constellation diagram. This means that
the user sees all important information at a single glance.

The channel impulse response measurement is essential
for the analysis of receive problems. This measurement
produces a graph showing echoes due to multipath propa-
gation as well as the different signal delays of the transmit-
ters in a single-frequency network (SFN). The marker func-
tions of the R&S®ETH and the display of the echoes as lists
with settable sensitivity threshold make it easy for the user
to evaluate the measured channel impulse response.

The R&S®ETH also displays the spectrum of the received
TV signal and measures the upper and lower shoulder
distance in line with ETSI TR 101 290 as well as the chan-
nel power and the amplitude-frequency response of the
OFDM spectrum.
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DVB-T spectrum with shoulder distance measurement

The R&S®ETH measures the modulation error ratio (MER)
of all OFDM carriers. In addition to indicating the RMS
value and the worst value (peak), it also provides a graphi-
cal display of the MER values measured versus the OFDM
carriers, i.e. MER(k). The marker functions are a user-
friendly means of evaluation.

Wide input level range due to integrated
preselection and preamplifier

The R&S®ETH has an internal RF preselection that sup-
presses unwanted received signals and thereby increases
the dynamic range. A low-noise amplifier that is con-
nected after the preselection filter increases the sensitiv-
ity of the R&S®ETH when preselection is on. As a result,
the R&S®ETH achieves a level range from -76 dBm to
+10 dBm for quasi-error-free transport stream decoding.

Full-featured spectrum analyzer

The R&S®ETH handheld TV analyzer provides the full
functionality of a spectrum analyzer with a wide resolu-
tion bandwidth from 100 Hz to 3 MHz. Comprehensive
marker and trace functions make the user's job easier. The
R&S®ETH also supports power measurements on pulsed
signals as well as occupied bandwidth and channel power
measurements.

Network analysis and distance-to-fault measure-
ment by means of integrated tracking generator
(option)

The tracking generator (models .14 and .18) converts the
R&S®ETH into a network analyzer. It supports scalar and
vector one-port and two-port measurements. Transfer
functions such as filter traces, gain or insertion loss are
measured by the base unit. An external VSWR bridge
allows reflection measurements, e.g. for testing antenna
matching. Using the same test setup, the R&S®ETH can
also check cables for damage (distance-to-fault measure-
ments). To do this, the R&S®ETH offers a separate display
that shows the individual reflection spots in the cable ver-
sus cable length and maps them onto a straightforward
list.

3 Toece Clear/Wre
Rus  Detect Sarrgle
MHz  41.3418.30

Vector network analysis.
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The R&S®ETH and the R&S®FSH-Z1 terminating power sensor.

Frequency locked to external reference

The R&S®ETH is equipped with a highly stable internal
reference oscillator. If measurements on transmitters and
transposers have to be carried out, the frequency refer-
ence of the R&S®ETH can be synchronized with an exter-
nal 10 MHz reference signal. This capability makes it pos-
sible to measure any drift of the transmit frequency and of
the symbol clock with extremely high accuracy.

High-precision power measurement with external
Rohde & Schwarz power sensors

Broadband power measurements can be performed by
combining Rohde & Schwarz power sensors with the
R&S®ETH. The R&S®ETH supports both terminating and
directional power sensors, which makes it a high-precision
RF power meter.

Field-strength measurement using isotropic
antenna

When equipped with the R&S®TS-EMF isotropic antenna,
the R&S®ETH can determine the direction-independent re-
sultant field strength in the frequency range from 30 MHz
to 3 GHz. This capability is a great advantage especially
for indoor coverage measurements. The isotropic antenna
consists of three orthogonally arranged antenna elements.
The R&S®ETH sequentially activates these antenna ele-
ments and calculates the resultant field strength, taking
into account the antenna factors for each element and the
cable loss of the connecting cable.

Field-strength measurements using the R&S®TS-EMF isotropic antenna.




Fast and precise
measurement
due to realtime
demodulation

RF input and tracking generator output on the top of the R&S®ETH.

FPGA-based realtime digital TV demodulator for
maximum measurement accuracy

The core component of the R&S®ETH is an FPGA-based
measurement demodulator that demodulates and decodes
the received signal in realtime. Its implementation as an
FPGA helps to ensure minimum tolerances and therefore
high accuracy and reproducibility. The R&S®ETH achieves
a MER value of typ. 45 dB at 500 MHz, which is excellent
in its class.

Reliable detection of short-time interference

A key task in examining receive problems is the detec-
tion of irregularly occurring short-time interference. The
R&S®ETH is ideal for this task due to its realtime signal
processing unit and its high speed of eight measure-
ments per second. Impulsive interference can be detected
reliably.

Measurement of digital TV signals with

negative signal/noise ratio

In a special operating mode, the demodulator of the
R&S®ETH synchronizes to extremely noisy received sig-
nals. The analyzer detects very weak signals — even with
a negative signal/noise ratio of as low as -3 dB. Coverage
measurements can therefore be performed even under
poor receive conditions.

BER measurement and ASI transport stream
output

Realtime demodulation allows the continuous measure-
ment of the bit error ratio (BER) of the received signal. The
R&S®ETH indicates the BER before the Viterbi decoder
and the Reed-Solomon decoder as well as the packet error
ratio of the decoded transport stream, which enables the
user to estimate the anticipated picture quality. In the case
of DVB-T with hierarchical modulation, the BER can be dis-
played either for the high-priority bit stream or for the low-
priority bit stream. For ISDB-T, the R&S®ETH simultane-
ously displays the BER for layers A, B and C. The R&S®ETH
then makes the decoded transport stream available at the
ASI output for further processing.

Rohde & Schwarz R&S®ETH Handheld TV Analyzer 7



Optimized for field
use

The connectors on the side are protected by a cap.

Portable and rugged

The R&S®ETH has been designed for field use, which
becomes evident at first sight: The instrument is compact
and handy, has a practical carrying handle and weighs
only 3.3 kg including battery. The housing is rugged,
splash-proof and dust-proof. The connectors on the side
of the instrument as well as the RF connectors on its top
are protected by caps. They can nevertheless be accessed
easily and quickly. When equipped with its optional rain
protection, the R&S®ETH complies with the IP54 standard.
The additional carrying strap frees up the user's hands for
other work.

Daylight-friendly, high-resolution color display

The bright, clear-cut 6.5" VGA color display makes for
good readability of the measurement results. The back-
lighting of the display can be adapted to the ambient light-
ing conditions; a special monochrome mode ensures opti-
mum contrast even under strong sunlight.

Easy-to-replace lithium-ion battery for long battery
operating time

For field use, it is of major importance that the instrument
can be battery-run for an extended period of time. One
charge of its lithium-ion battery allows the R&S®ETH to
operate up to 4.5 hours. If a special application requires

a longer operating time, the battery can be replaced

in a matter of seconds; spare batteries are available as
accessory.

Frequency correction and positioning via GPS

For measurements in the field, the accuracy of the fre-
quency measurement results of the R&S®ETH can be
improved by applying the 1 pps signal of the optionally
available external GPS receiver. Equipped with the GPS
receiver, the R&S®ETH can furthermore display the geo-
graphic coordinates of the current position. This capabil-
ity provides valuable support especially during test drives
because it allows individual measurements to be allocated
to local conditions later.



Easy operation

Clear-cut operating controls: function keys, softkeys

and rotary knob.

Fast selection of functions via keypad and rotary
knob

The R&S®ETH can be conveniently operated using the key-
pad and the rotary knob with built-in Enter key. Basic func-
tions are assigned to fixed function keys, while navigation
in the menus of the different measurement screens is
performed via softkeys. All controls are arranged such that
they are easy to reach even in the case of portable use.

Frequency setting using channel tables

Especially in TV broadcasting, channels are normally iden-
tified by their channel number instead of their carrier fre-
quency. The R&S®ETH supports both methods: It can be
tuned to the wanted received signal by entering either the
carrier frequency or the channel number. The TV channel
tables of many different countries are already included in
the instrument.

Easy testing based on limit tables

To check a TV transmitter against its specifications, a large
number of parameters must be checked and compared

to the permissible limit values. The R&S®ETH consider-
ably simplifies this task by allowing the user to define limit
values in tables. Any violation of these limit values is im-
mediately highlighted in color so that the user can see at a
glance whether the measurement is within the permissible
limits.

Reproducible measurements using user-specific
measurement profiles, transducers and cable
models

When making coverage measurements, the characteris-
tic of the antenna used must be taken into account. This
characteristic can be saved in the R&S®ETH as a trans-
ducer, which will then be used for automatically correct-
ing the displayed measurement values. The transducers
for Rohde & Schwarz test antennas are already included
in the instrument. The parameters of different cable
types can also be saved in the R&S®ETH and loaded for
distance-to-fault measurements. In addition, all the set-
tings required for a specific measurement task can be
saved as a user-specific measurement profile and called
up when necessary. This considerably simplifies the time-
consuming and error-prone manual entry of parameters.

Storage of measurement data in internal memory,
on SD card or USB memory stick

The measurement data and the current device settings
can be saved quickly and easily in the internal memory of
the R&S®ETH, on an SD card or on a USB memory stick. A
particularly helpful feature is the hardcopy function, which
stores the current screen contents as a graphics file in the
R&S®ETH with just one keystroke.

Rohde & Schwarz R&S®ETH Handheld TV Analyzer 9



Convenient data
exchange with PC

The R&S®ETH with a laptop running R&S®ETHView.

Configuration and documentation by means of the
R&S®PETHView Windows PC software

The R&S®ETHView PC software is delivered with the
R&S®ETH. It enables the user to perform convenient
bidirectional data transfer between the R&S®ETH and a
PC via USB or LAN interface. It includes editors for gen-
erating measurement profiles, limit values, transducers,
cable models and channel tables and transfers them to
the R&S®ETH. In addition, the software ensures the trans-
mission of saved measurement results and hardcopy

files from the R&S®ETH to the PC for documentation and
further processing. R&S®ETHView furthermore permits
remote monitoring of signals, e.g. in unattended transmit-
ter sites. In this case, the R&S®ETH is remote-controlled
via LAN; the software is used for transferring the current
measurement values — also via LAN - to the PC and for
displaying them.

Remote control through SCPI commands via LAN
or USB

The R&S®ETH can be remote-controlled via the LAN or
USB interface, which allows it to be integrated into auto-
matic test systems. The SCPI remote control commands
are activated by means of the R&S®ETH-K40 option.
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Application
examples

Installation, maintenance and service of low-
power transmitters

Although gap fillers have lower output power than high-
power transmitters, they must fulfill identical signal quality
requirements for MER, shoulder distance and interference.
These requirements must also be met by the T&M equip-
ment used for putting the gap fillers into operation and for
maintaining them. Because gap fillers are often installed at
difficult-to-access sites, a portable T& M instrument offers
considerable advantages. The R&S®ETH is ideal for this
application: The analyzer has the high measurement ac-
curacy required and combines all the necessary measure-
ment functions in a compact, portable box.

Checking a low-power transmitter by means of the R&S®ETH.

Detecting coverage gaps in digital TV networks
Network operators normally verify the coverage quality

in the transmission area by using test vehicles. In many
cases, however, these vehicles cannot reach locations
where large numbers of people gather, e.g. airports, rail-
way stations and pedestrian zones. All these locations
require the use of a portable measuring instrument. The
R&S®ETH is especially well suited for performing such
measurements because of its compact design, low weight
and long battery operating time. The built-in preselection
ensures high sensitivity, and the characteristic of the test
antenna can be automatically compensated for during the
measurement.

Indoor coverage measurements.

£
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Specifications in brief

Specifications in brief

DVB-T/DVB-H receiver (R&S®ETH-K140 option) and ISDB-T receiver (R&S°ETH-K160 option)

Quasi-error-free input level range
Inherent modulation error ratio (MER)

Phase noise

Noise figure

Third-order intermodulation (TOI)

Second harmonic intercept point (SHI)

Signal level uncertainty
Frequency uncertainty

Spectrum analysis
Displayed average noise level (DANL)

Resolution bandwidths (RBW)

Video bandwidths

Trace detectors

Network analysis

Tracking generator output level

Data points

Dynamic range for transmission measurements

Reflection measurements

Power meter

Terminating power sensors
Directional power sensors
General data

Operating temperature range

Battery operating time

Dimensions (W x H x D)

Weight

RF = 500 MHz, RF preselection ON
RF = 500 MHz
RF preselection OFF, level = =30 dBm
RF preselection ON, level = -45 dBm
RF = 500 MHz

Af =30 kHz
Af =100 kHz
Af =1 MHz

RF = 500 MHz, RF attenuation 0 dB
RF preselection OFF
RF preselection ON
RF attenuation 0 dB
RF preselection OFF
RF preselection ON
50 MHz < RF < 1.5 GHz, RF attenuation 0 dB
RF preselection OFF
RF preselection ON
RF < 3.6 GHz
internal reference
with the R&S®HA-Z240 GPS receiver

10 MHz < RF < 2 GHz, RF attenuation 0 dB
RF preselection OFF
RF preselection ON

300 kHz to 3.6 GHz
R&S®FSH-Z2
R&S®FSH-Z3

R&S®FSH-Z1

R&S®FSH-Z18
R&S®FSH-Z14
R&S®FSH-z44

with battery

receiver mode

spectrum analyzer mode
with handle

without handle

typ. =76 dBm to +10 dBm

> 43 dB, typ. 46 dB
> 41 dB, typ. 44 dB

<98 dBc (1 Hz)
< 100 dBc (1 Hz)
< 125 dBc (1 Hz)

<22dB, typ. 18 dB
<14dB, typ. 11 dB

typ. +7 dBm
typ. =6 dBm

typ. +30 dBm

typ. +60 dBm
<1.0dB, typ. <0.5dB
2 x10°¢

25 x10%

typ. =156 dBm (1 Hz)

typ. =165 dBm (1 Hz)

100 Hz to 3 MHz in 1/3 sequence
10 Hz to 3 MHz in 1/3 sequence

auto peak, max. peak, min. peak, sample, RMS

-40 dBm to 0 dBm in 1 dB steps
631

> 70 dB, typ. 90 dB

10 MHz to 3 GHz

30 MHz to 6 GHz

25 MHz to 1 GHz
30 MHz to 18 GHz
10 MHz to 8 GHz
200 MHz to 4 GHz

0°C to +50°C
25h
45h

194 mm x 300 mm x 144 mm
(76 in x 1181in x 57 in)

194 mm x 300 mm x 69 mm
(76 in x 118in x 28 in)

3.3 kg (6.6 Ib)
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Ordering information

Base unit
Handheld TV Analyzer, 100 kHz to 3.6 GHz, model .04 R&S®ETH 2114.1508.04
Handheld TV Analyzer, 100 kHz to 8 GHz, model .08 R&S®ETH 2114.1508.08
Handheld TV Analyzer, 100 kHz to 3.6 GHz, with tracking generator, R&S®ETH 2114.1508.14
model .14
Handheld TV Analyzer, 100 kHz to 8 GHz, with tracking generator R&S®ETH 2114.1508.18
model .18

Accessories supplied

Li-ion battery, plug-in power supply, LAN cable, USB cable, USB adapter, quick start guide, CD with R&S®ETHView Windows PC software and
documentation

Software options

DVB-T/DVB-H Analyzer R&S®ETH-K140 2114.1708.02
ISDB-T Analyzer R&S®ETH-K160 2114.1743.02
Preselection, up to 3.6 GHz R&S®ETH-K1 2114.1608.04
Preselection, up to 8 GHz R&SCETH-K1 2114.1608.08
Remote Control R&S®ETH-K40 2114.1814.02
Distance-to-Fault Measurement R&S®FSH-K41 1304.5612.02
Vector Network Analysis R&S®FSH-K42 1304.5629.02
External accessories" (PC software, additional equipment, peripherals, etc.)

GPS Receiver R&S®HA-2240 1309.6700.02
Power Sensor, 10 MHz to 8 GHz R&S®FSH-Z1 1155.4505.02
Power Sensor, 10 MHz to 18 GHz R&S®FSH-Z18 1165.1909.02
Directional Power Sensor, 256 MHz to 1 GHz R&S®FSH-Z14 1120.6001.02
Directional Power Sensor, 200 MHz to 4 GHz R&S®FSH-z44 1165.2305.02
VSWR Bridge and Power Divider, 10 MHz to 3 GHz R&S®FSH-Z22 1145.5767.02
VSWR Bridge with DC Bias and Bypass Switch, 10 MHz to 6 GHz R&S®FSH-Z3 1300.7756.02
Li-lon Battery Pack, 6.75 Ah R&S®HA-Z206 1309.6146.00
Battery Charger for Li-ion battery pack, 4.5 Ah/6.75 Ah R&S°HA-Z203 1309.6123.00
12 V Car Adapter R&S®HA-Z202 1309.6117.00
Soft Carrying Bag R&S°HA-Z2220 1309.6175.00
(W x H x D: 260 mm x 360 mm x 280 mm (10.23 in x 14.17 in x 11 in))

Hard Case R&S®HA-Z221 1309.6181.00
Carrying Holster, including chest harness and rain cover R&S°HA-Z2222 1309.6198.00
SD Memory Card, 2 Gbyte R&S®HA-Z2232 1309.6217.00
Active Directional Antenna, 20 MHz to 7.5 GHz R&S®HE300 4067.5900.02
Loop Antenna for R&S®HE300, 9 kHz to 20 MHz R&S®HE300HF 4067.6806.02
Isotropic Antenna, 30 MHz to 3 GHz R&S®TS-EMF 1158.9295.13

" Selection. For a complete list of available accessories, visit www.rohde-schwarz.com.

For data sheet, see PD 5213.9592.22 and visit www.rohde-schwarz.com.

Your Rohde & Schwarz sales partner will be glad to help you find the optimal solution that exactly meets your
requirements. Your local contact can be found at
www.sales.rohde-schwarz.com
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Service you can rely on

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, broadcast-
ing, 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
+4989 4129137 74
customersupport@rohde-schwarz.com
1 North America
1888 TEST RSA (188883787 72)
customer.support@rsa.rohde-schwarz.com
1 Latin America
+14109107988
customersupport.la@rohde-schwarz.com
1 Asia/Pacific
+65 65 13 04 88
customersupport.asia@rohde-schwarz.com

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