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Power Reflection Meter NRT

The next generation 
in directional power meters
More than ten years ago Rohde & Schwarz set new standards with its Power 
Meter NRV, featuring intelligent sensors and affording ease of operation not
known until then. Power Reflection Meter NRT takes things a step further: its 
sensors have become self-contained measuring instruments that communicate
with the basic unit or another terminal via a standard serial interface.

Directional power meters are used to
determine transmit power and matching
parameters (FIG 1) and therefore have
a long tradition in the installation, main-
tenance and monitoring of transmitters
and antennas. At Rohde & Schwarz this
tradition goes back to the 50s and is 
associated with instruments as familiar
as NAN, NAK, NAU, NAD, NAUS,
NAP and NAS [1]. The new generation
of power reflection meters not only 
offers self-contained sensors but also an
accuracy and a wealth of functions not
known before, making them suitable,
even more so than their predecessors,
for use in development, testing and
quality management.

Market introduction of the NRT family
starts with the basic NRT unit and 
Directional Power Sensor NRT-Z44,
which is tailor-made to meet the present

and future requirements of radiocom-
munication (FIG 2): frequency range
from 200 MHz to 4 GHz, power meas-

urement range from 0.03 to 120 W 
(AVG) / 300 W (CW, PEP), and 
compatibility with all common digital
modulation standards. Further sensors
for other frequency and power ranges
are planned. NRT can be used in con-
junction with all NAP power sensors
(200 kHz to 2 GHz, 1 mW to 2 kW)
[2; 3].

The best in sensors 

Power Sensor NRT-Z44 measures fast
and with high precision all relevant
physical power parameters of transmit-
ters as well as load matching. It is of
sturdy design, insensitive to strong elec-
tromagnetic interference and remotely
controllable from several hundred me-
ters away. Combination of these fea-
tures in a single power sensor is chiefly
due to its design as a self-contained 
instrument. The power sensor not only
includes a directional coupler and an
analog section but also a processor 
kernel for control of the hardware and
the remote interface and for processing
measured data (temperature compen-
sation, linearization, zeroing and fre-
quency-response correction).
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FIG 1 Power reflection meters are connected
between source and load and measure power
flow in both directions. Directional Power Sensor
NRT-Z44 can be operated from basic NRT unit or
computer with serial interface.

FIG 2 Power Reflection Meter NRT and Direc-
tional Power Sensor NRT-Z44 combine excellent
technical characteristics with attractive design
and great ease of operation. Photo 42 660
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To accommodate the power sensor in a
small enclosure, a new solution had to
be found for the RF coupling circuit,
which used to occupy as much as 80%
of available space. As a result, a direc-
tional coupler of highest precision was
designed taking up no more than a
quarter of the total volume of the power
sensor. Up to a frequency of 3 GHz, di-
rectivity, which is the quantity relevant
for matching measurements, is greater
than 30 dB and insertion loss is maxi-
mally 0.09 dB, ie negligible. The two
measurement channels are unsymmet-
rical, the reverse channel being 10 dB
more sensitive. This allows matching
measurements at very low power. The
surfaces of the primary circuit are silver-
plated throughout, yielding excellent
intermodulation characteristics, with 
unwanted frequency components kept
to a minimum (FIG 3). Digital data
streams on the connecting cable go 
unnoticed by the user of course, and 
radiated emission from the micro-
processor present at the RF connectors
is below the limit of detection. All these
features make NRT-Z44 suitable not 
only for testing but also for fixed instal-
lation.

The key parameters measured by 
NRT-Z44 are average forward power
and load matching, both with extreme-

ing the burst duration and repetition
rate or determined automatically by the
power sensor. Stochastic modulation
signals can be described by means of
the complementary cumulative distri-
bution function (CCDF). This function
measures the probability of the enve-
lope power exceeding a selectable
threshold and thus allows determina-
tion of amplitude distribution.

Operation made easy

Operation is easiest using the basic
NRT unit. NRT has all the facilities that
the user could possibly wish for.
Besides a large display and a manage-
able number of clearly laid out keys,
NRT offers remote control capability:
via an IEC/IEEE bus in accordance
with IEEE 488.2 or via an RS-232 inter-
face using the SCPI instruction set, both
implemented to standard. In manual
operation switchover between the
main functions is made by a keystroke,
eg changing units from W to dBm,
switching between average power and
a configurable envelope parameter 
(PEP, CF, BRST.AVG, CCDF) or between
SWR and another matching parameter.
Further functions selectable at a key-
stroke include measurement of relative
power differences in dB or %, display
of maximum and minimum values, scal-
ing of the two bargraphs, acoustic
SWR monitoring, switchover between
forward power and absorbed power,
and many more. Settings are made in
three clear-cut menus. Measurement 
accuracy can be further enhanced by
zeroing, frequency-response correction
and by selecting a source or load refer-
ence plane.

NRT can be extended with three 
options. NRT-B1 allows all NAP sen-
sors to be connected. NRT-B2 provides
two additional connectors for type 
NRT-Z sensors, switchover between the
sensors being made in a matter of sec-
onds. Option NRT-B3 turns NRT into a
mobile unit: an Ni-MH battery enables
up to eight hours continuous operation
independent of the AC supply. The bat-
tery can be quick-charged within two

ly high accuracy. In measurement of the
power of a carrier with an unmod-
ulated envelope (CW, FM, ϕM, FSK,
GMSK, etc), uncertainty is no more
than 4%, taking into account the test 
frequency. This performance is compar-
able to that of thermal power meters.
Likewise, measurements on modulated
envelopes (AM, π/4-DQPSK, CDMA,
DAB) or superimposed carriers (eg on 
a common antenna feeder) will not 
produce any significant errors up to an
average power of 120 W.

Directional Power Sensor NRT-Z44
measures several parameters of 
modulated RF (FIG 4): peak envelope
power (PEP) provides information on
the periodic peak value of output 
power and is thus an important quantity
for describing the maximum output 
level of a transmitter. The same applies
to the crest factor (CF), which is the 
ratio of PEP to average power and di-
rectly indicates substantial modulation
distortion. With a suitable evaluation
bandwidth (selectable in steps), both
functions can be used for spread-spec-
trum signals up to a bandwidth of 
2 MHz (CDMA, DAB) and yield satis-
factory results much faster than expen-
sive envelope analyzers.

The power of RF bursts can be meas-
ured in two ways: with the PEP function
for bursts with an unmodulated enve-
lope from 200 ns pulse width and with
the average burst measurement func-
tion (BRST.AV). The latter measures the
power of modulated bursts from the 
average power (AVG) and the duty 
cycle, which may be defined by enter-
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FIG 3 Sensor NRT-Z44 features excellent inter-
modulation characteristics: 3rd-order intermodu-
lation products are well below –110 dBm. Car-
rier spacing (IMP3) is better than 155 dBc. Test
parameters: 2 x 20 W (+43 dBm) carrier power
in GSM band

FIG 4 Definition of key power parameters for
modulated RF burst (AVG: average power, PEP:
peak envelope power, BRST.AV: burst average,
CF: crest factor)
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hours by a built-in charger. Alternative-
ly, a standby battery can be installed 
in next to no time. NRT together with all
its accessories can be accommodated
in a sturdy carrier bag – ideal for 
on-site applications (FIG 5).

What more can be said about NRT? 
It offers all the features expected of a
state-of-the-art measuring instrument:
continuous AC supply range without
switching, storage of instrument set-
tings, no maintenance as no lithium 
buffer battery is used, firmware down-
load via the RS-232 interface, elapsed-
time meter, etc.

Direct power monitoring on PC

The functionality of Directional Power
Sensor NRT-Z44 can also be utilized to
the full without the basic NRT unit by 
operating the sensor on the RS-232
interface of a PC or other computer. For
this, Interface Adapter NRT-Z3 (RS-232
to RS-422) is required, which includes
a direct plug-in power supply (see 
FIG 1). Demo software is available 
that runs under Windows. The above

tional coupler, two power sensors and
a peak power analyzer. The stand-
alone solution is therefore ideal for 
the following applications: computer-
controlled power measurements in re-
search and development, power moni-
toring of transmitters and EMC test
systems, in-production measurements
and many more.

All in all, NRT is a truly plug-and-play
instrument.

Thomas Reichel
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combination affords full functionality 
of Sensor NRT-Z44 at an unbeatable
price. The attractiveness of the new 
solution becomes particularly evident
when it is compared to a conventional
test setup consisting of a dual direc-

Condensed data of Power Reflection Meter NRT
Basic unit NRT

Frequency range 200 kHz to 4 GHz
Power measurement range 1 mW to 2 kW
Measurement functions (sensor-dependent)
Power average, peak envelope (PEP), burst 

average, complementary cumulative 
distribution function

Matching SWR, return loss, reflection coefficient, 
reverse power

Sensors NRT-Z44 and all NAP sensors
Remote control IEC/IEEE bus, RS-232
Power supply AC supply and rechargeable battery

Directional Power Sensor NRT-Z44

Frequency range 200 MHz to 4 GHz
Power measurement range 0.03 to 120 W (AVG) / 300 W (CW, PEP)
Directivity 30 dB up to 3 GHz
Measurement functions same as basic unit NRT
Interface with basic unit/computer full-duplex RS-422, power supply 7 to 

28 V DC; connection to RS-232 interfaces
with Interface Adapter NRT-Z3

Reader service card 153/02

FIG 5
Power Reflection Me-
ter NRT and 4-GHz
Directional Power
Sensor NRT-Z44:
competent tools for
on-site applications,
here during installati-
on of mobile-radio
base station
Photo 42 667/1


