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WHY ARE ACCURATE POWER MEASUREMENTS IMPORTANT?

» Sending signals at the wrong power levels will cause problems

» The problems will vary based on application

» Too much power can...
— Interfere with other systems
— Damage the receiver’s input
— Drain the battery of a mobile device

» Too little power can...
— Impact Quality of Service
— Lost communication

Rohde & Schwarz Power Sensors

» Power Sensors make..
— The most accurate RF power measurements
— The Fastest Power Measurements
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RANGE OF SENSORS OFFER DIFFERENT CAPABILITIES

Multi Path Sensors Wideband Sensors
« Wide Measurement Range * Envelope analysis for pulsed
* Many different measurement RF signals

capabilities * Pulse Analysis
* Fastest results « Time Analysis
- Most widely used - Used on Pulsed Signals
Thermoelectric Sensors Average Power Sensors
* Most accurate sensors * Only Measures Average
« Highest frequency range Power

* Similar Performance to Multi

- Used in Cal labs and for High Path Sensors
Precision

- Typically only used in EMC
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UNDERSTAND WHAT YOU WANT TO MEASURE

» The type of signal and the types of measurements required greatly influence the sensor choice

Gate 3
» What type of signal? 10.gTPef
~ CW 'e
— Analog or Digital Mww Gate 1 Gate 2 WM
— Pulses, etc
tstan tstop t —»
» What type of measurements - 4 et P,

— Average power (CW &/or modulated signals)
— Time Slotted measurements 4 = =
— Envelope power versus time
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MULTIPATH SENSORS

> Technology

- Use separate diode paths measure power
- over a wide range

14 dB

- Overlapping paths, simultaneous
=R P v DN P L E measurements & signal weighting deliver
accurate results

3 dB I Errar
carrection

Cropper Weighiing » Performance
Emma!mm — Widest Measurement Range
- Fastest Speed
Key Takeaway - Good accuracy

Ensure the different paths are overlapping & measuring
simultaneously

» Best all-round type of sensor
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MULTIPATH SENSORS

» Measurements
— Continuous Average Gate 3
— Burst Average

— Time Slot Average
— Gate Average

Gate 1 Gate 2
— Trace Measurements

» Disadvantages tar tsop t—»

— Video bandwidths can be too narrow for
some pulse measurements
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WIDEBAND SENSORS
AS COMPARED TO MULTI PATH SENSOR .| ===

» Advantages

— Wider Video Bandwidth et [
- More types of measurements o 5 :

» Additional Measurement Capabilities AN
- Envelope Statistics
— Pulse Analysis
— Time Analysis

» Disadvantage

- Less measurement range than multipath
sensors

— Slightly higher measurement uncertainty
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AVERAGE POWER SENSOR
AS COMPARED TO MULTI PATH SENSORS

» Advantages

— Measures down to 8 kHz
— Similar performance -Ea-F-P- Y- AT —
» Measurement Capabilities el FNL D DNV L R
— Average Power Only
— CW & modulated signal Lol —
34 dB I '— Ernar

» Disadvantage
— Limited measurement functionality

» Ideal for EMC applications
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THERMOELECTRIC SENSORS
AS COMPARED TO MULTI PATH SENSORS

» Advantages
- Most accurate type of sensor
- Highest frequency coverage
— Measures down to DC

» Measurement Capabilities
— Average Power Only
— CW & modulated signal

» Disadvantage
- Small Measurement range

- Limited measurement functionality

» Ideal for Calibration Labs & demanding reference applications
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POWER MEASUREMENTS BY SENSOR TYPE
e rT——p e L L

Average Power (CW)

Average Power

(modulated signals) Y Y v v
Average Power v v

(modulated signals, gated)

Pulse Power Y Y

Envelope Power Y Y

Envelope Statistics v

Pulse Analysis Y

Time Analysis Y
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POWER SENSORS

» Leading performance delivers
measurements you can trust

Get Accurate Results Faster

Universal

Most Accurate Results, from DC to 110 GHz

» Connect & Control from anywhere

— Full range of USB and LAN
sensors

Ideal for characterizing Pulses

Designed for EMC testing

Average Wideband Thermal

Power Sensors

Accurate, affordable measurement solution
for 802.11ad

OTA

Accurate as power sensor, Sensitive as spectrum
analyzer

Receiver
based
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MULTIPATH SENSORS
DELIVER MORE ACCURATE RESULTS, FASTER

8 GHz NRP8S

18 GHz NRP18S

33 GHz NRP33S

40 GHz NRP40S

50 GHz NRP50S
Key Facts:

- Range: Measure down to -70 dBm

- Speed: 50,000 measurements / sec

LAN
NRP8SN
NRP18SN
NRP33SN
NRP40SN
NRP50SN

Rohde & Schwarz Power Sensors

» Only LAN Sensors at frequency points

» Best Performance, faster speed ensure
accurate results are achieved quicker

» Outstanding Usability simplify operation and
improve results

The Rohde & Schwarz Advantage

Make measurements
anywhere

Best Most sensitive

RF performance built-in trigger
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WIDEBAND SENSORS

IDEAL FOR CHARACTERIZING PULSES

» Outstanding dynamic range and accuracy
» Time Domain Analysis of envelope power

» Automatic Pulse Measurements

Key Facts:

- Measurement Range: -60 dBm to + 20 dBm
- 30 MHz Video Bandwidth

- Rise/Fall Time <13 ns

- > 9500 measurements / second

Rohde & Schwarz Power Sensors

Calculated Value:

Fall Time

--
Connector

18 GHz NRP-Z81

40 GHz NRP-Z85 N/A 2.92 mm
40 GHz NRP-Z86 .v40 N/A 2.4 mm
44 GHz NRP-Z86 .v40 N/A 2.4 mm
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THERMAL POWER SENSORS
MOST ACCURATE RESULTS, FROM DC TO 110 GHZ

USB LAN » Only Thermal Sensors with LAN support

18 GHz NRP18T NRP18TN

33 GHz NRP33T NRP33TN » Only 110 GHz Coaxial sensor

40 GHz NRP40T NRP40TN

50 GHz NRP50T NRP50TN » Unparalleled performance

67 GHz NRP67T NRP67TN — Most accurate absolute measurements

110 GHz NRP110T N/A — Most accurate relative measurements
e et » Measures 3 times faster than comparable
- Measurement Range: -35 dBm to + 20 dBm products

- Measures all the way down to DC

- Measurement Speed: 45 ms » Only Thermal sensor with 2 Year Calibration

cycle
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AVERAGE SENSORS
IDEAL FOR EMC APPLICATIONS
USB LAN

» Measure down to 8kHz 8 kHz - 6 GHz NRP6A NRP6AN
8 kHz -18 GHz NRP18A NRP18AN

» Lower noise and uncertainty than
competition

The Rohde & Schwarz Advantage

» More Measurement Range than competition Make measurements

anywhere
» Faster Measurement speed than competition

Mnstse
» Deliver results faster than the competition

» Only Average Sensors with LAN interface

Rohde & Schwarz Power Sensors COMPANY RESTRICTED



NRPM - OTA POWER MEASUREMEN

» Accurate, affordable measurement solution

» Measurements made at high performance
antenna to ensure best accuracy

» Scalable to fit to testing requirements

NRPM Key Specifications
» Can be easily integrated into a Shield Box Frequency Range 27.5 GHz to 75 GHz

Measurement Range
» PC Software provides control and displays

) . Continuous Average -75 dBm to -25 dBm
results in real-time

Trace -62 dBm to -25 dBm
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NRQ6 - FREQUENCY SELECTIVE POWER MEASUREMENTS

» Received based technology enables accurate,
fast power measurements down -130 dBm

» Perform all the traditional Power
measurements, plus ACLR measuremetns

> Export IQ Data for offine analysis of vector

modulation Frequency Range 50 MHz to 6 GHz
Measurement Range -130 dBm to + 20 dBm
» Easy operation via built in web browser Analysis Bandwidth 100 MHz
Measurement Uncertainty 0.06 dB
» Operate anywhere via LAN + PoE inteferace Linearity 0.02dB
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FROM A PC OVER THE USB INTERFACE

» Connect through USB and use windows
based PC software

» Removes the need for Base Unit without
giving up functionality

» When enabled with USBTMC sensors can
be easily integrated into ATE systems

» For field use, control through a mobile
device

Rohde & Schwarz Power Sensors COMPANY RESTRICTED



CONTROL DIRECTLY OVER ETHERNET

» LAN sensors have the same performance and
capabilities as the USB based equivalent

» Ideal for ATE systems or remote monitoring site

» Built in Web Server allows for real-time monitoring
from multiple locations

Rohde & Schwarz Power Sensors

NRPIBSN S

e e P S
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OPERATING WITH A TRADITIONAL BASE UNIT

» Manually control and make measurements from
the front panel

» Control multiple sensors from a single
instrument

» Single Trigger point for multiple sensors

» Remote control via GP-IB, LAN and USB

» Emulation Mode that enables drop in
replacement of Legacy power meters

» Built in Reference source checking sensor

Rohde & Schwarz Power Sensors COMPANY RESTRICTED



SUMMARY

» Signal type and measurement requirements
will decide the type of sensor

» Comparing sensor performance requires
more than just comparing the banner specs

» Many different ways to operate sensors

Rohde & Schwarz Power Sensors

» Power Sensors from Rohde & Schwarz offer
» Leading Performance

— Lowest Noise Floor

— Lowest Uncertainty Factors

— Fastest Measurement Speed

» Outstanding Usability
— LAN interface
— Built in Triggering
— Gamma correction
— Compensation for S Parameters
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R&SCCABLE RIDER ZPH
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R&S®CABLE RIDER ZPH: #8541 =

> SERE AT LB
AFAERBRER T ET R OFRORE,

BEREBRAMRISE , SIMER, BT,
EiE— S A LUETHAREN , BRERMTERNAE.

FENAMD M UESFF....
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R&S®CABLE RIDER ZPH: #8541 =
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R&SCCABLE RIDER ZPH: SRELHE X
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R&S®CABLE RIDER ZPH: #8541 =
AM/FM & ASKIFSK 4 #f

& Analog Modulation 4{T1 330/2.83

Carrier Power -29.4 dBm Carrier Offset 9.6 Hz Freq Deviation 10.241 kHz '“5'51%‘215
17 A ]

€ Analog Modulation T13.36/2.88 4{]

Carrier Power -14.2 dBm Carrier Offset 1.7 Hz Mod Index 49.8 % 201112016
22:35
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R&SCCABLE RIDER ZPH
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R&SCCABLE RIDER ZPH: {B% 2 T 5%
MIFKF AR ST
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THE R&S®CABLE RIDER ZPH

19026H 1588 19026H

Distance to fault

(DTF) Return Loss

1-port phase
measurement

Smith chart
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THE R&S®CABLE RIDER ZPH

% Rietun Loss Cable: UserCableModel
1.1 GHz 17
1902 GHz 14

Rohde & Schwarz

- REEIKLE

=8| E M Th =R A K k&I R
HEAEEL1.0
FEfPCE , SR ARINERERE,

— R RBPIVSWRIRHE <1.5,<2

VSWR = (1+(10"(RL/20)))
((10MRL/20))-1)

(VSWR+1)
RL = 20LOG10| ——
| (VSWR-1)

COMPANY RESTRICTED



INTRODUCING THE R&S®CABLE RIDER ZPH 2 PORT MODEL

Expect Fast & Efficient
MORE

v SRR
© BNt e
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R&SCCABLE RIDER ZPH
FRAAEDTITE
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R&S®CABLE RIDER ZPH: FiEZ Al

> BEFRERTEEERNAER TEAR?
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RF INTERFERENCE
ROHDE & SCHWARZ SOLUTIONS

> FRIIVARE D T E+HE O RIR

R&S®PHE400 5@ 8 KR

R&S®Spectrum Rider FPH + R&S®HA-Z900 Yagi K#F
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R&SCCABLE RIDER ZPH:
TRERN - =ARME

Triangulation 4{un]
GPS N 48° 7" 38.159" E 11° 36' 38.970" Alt. 582.4 m Compass 186° Satellites 12
TRIANG N 48° 6'45.565" E 11° 36" 33.324" *415m Incl.Pos: 1,2,4,...

Power -79.2dBm Dist Freq 764.841535 MHz

Klinikviertel

Am alten stidiichen:
Friedhof

Berg am Laim
“Rodelhtgel

. Radelhige!

: Untergiesir)g' 0 3 - rsdorf

amersdort

S / Giesin:
& g

Save Go To Trlangulahon GPS Position List Triangulate Exit
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R&S®CABLE RIDER ZPH: SPECTRUM MODE

RAB 5.
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R&SCCABLE RIDER ZPH
FRAAEDTITE

SRS
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R&SCCABLE RIDER ZPH: Th &t

» 2RITHE  A[EBLPower Senser,

ARAETTEEEERESHMRFAFEEEAREK ,
LA iE R ER BB, (RF in portiE & , A BIRERE)
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R&S®ZPH-K9 Zh2 &t SENSOR

RENRER

Average Power Sensor Directional Power Sensor

NRP-Zx
Measurements up to 110 GHz

NRP-Z8x
Measurements up to 44 GHz
Pulse analysis down to 50 ns pulses

FSH-Z14/44
Measurements up to 4 GHz
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R&S®ZPH-K9 Zh 3§+ SENSOR SUPPORT

43 Rohde & Schwarz

Use power
sensor for

very precise power
measurement

Power measurement
beyond analyser
frequency

Forward and reflected
power measurement

For installation
and maintenance
of

Radar system

Satellite system

Mobile radios

Broadcast transmitter
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R&S®ZPH-K9 IZh 5+ SENSOR SUPPORT
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R&SCCABLE RIDER ZPH
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SEMEE .CMABOE# I EAIEE R

EARERBAERETR
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> F—inBREAREEE ERIA L 2(BEREER)
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