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PASSIVE INTERMODULATION ANALYZER

Rosenberger @ Asia Pacific

Rosenberger Asia Pacific Co., Ltd. is a wholly owned subsidiary invested and built in 
China by Rosenberger Hochfrequenztechnik GmbH & Co, Germany in 1997. With its long tradition of be-
ing the best and providing creative solutions, Rosenberger Asia Pacific has excelled and earned a great 
reputation in the Asia Pacific region. It has become the regional high tech development center, integral in 
Rosenberger’s global strategy. 

With modern management, innovative research and development, design, and an expansive service 
center network, Rosenberger Asia Pacific ranks steadily as a leader in the telecommunication termina-
tion unit industry. The company’s global technology platform is open and expansive. It also complements 
other technologies and has achieved innovative progress in “the passive inter-modulation analyzer”.  Our 
progress in innovation and technology serves as a strong basis for our sustained development and is re-
flected in the quality you see in our products and customer service. 

In line with Rosenberger Headquarters’ production management system, technology standards and pro-
fessional manufacturing standards, Rosenberger Asia Pacific produces high quality products in its Bei-
jing and Shanghai manufacturing bases.

The Rosenberger Beijing base has equipped manufacturing, testing, training, sales and services sys-
tem, including world wide advanced mechanical processing, plating, assembling and testing produc-
tion lines. Playing a leading role in Asia, it is able to maintain its technological superiority steadily in the 
micro-wave telecommunication cable assembly and coaxial connectors industry. 

Our Shanghai R&D / production base obtains a whole set of optic electronic manufacturing technology 
and testing standards from Germany. The base has highly automated fiber optical cable, jumper and 
HDCS cabling system production lines, guaranteeing our technological superiority and quality products. 
As the service center of manufacturing, sales and training of Asia Pacific, Rosenberger Shanghai is ca-
pable of providing much stronger support and services to our customers. 

Relying on the complete system and network services in the Chinese mainland and the logistics center 
in Singapore and Pakistan, Rosenberger formed a high-quality, fast and flexible logistics support system 
that fully demonstrates quality service.

Rosenberger Asia Pacific is an ISO9001 quality system, ISO14001 environmental system and ISO/
TS16949 automotive industry system certified company. We exercise stringent quality control in our 
products and services. As we expand and improve our sales and services system, our distribution and 
agency framework becomes more solid. We are confident in our products and optimized solutions to 
serve our customers and exceed their expectations.
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PASSIVE INTERMODULATION ANALYZER

What is PIA?

Passive Intermodulation Analyzer (PIA) is a professional measurement instru-
ment which has very low self intermodulation, high power level signal output, 
and high accuracy receiver allowing it to quickly and accurately measure the 3rd, 
5th, 7th and 9th order intermodulation of passive devices under high power level 
conditions.

Background

Portable Type

Site Type

   Passive component manufacturers 
   R&D center
   Testing laboratory
   Calibration center

Who need PIA? 
Rack Type

   Mobile operators
   Site engineering/Installation companies
   System integrators
   Mobile network equipment manufacturers
   Passive component manufacturers 

   Mobile operators
   Site engineering/Installation companies
   System integrators
   Mobile network equipment manufacturers
   Passive component manufacturers 

Portable Type Site Type 

Rack Type 
(Reverse&Transmitted)
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Why need PIA?

Passive Intermodulation (PIM) is a nonlinear response of two or more signals of different frequencies mixing together 
in a passive device, e.g. antenna, cable, connector, and splitter. In the past, PIM was of little concern to passive de-
vice designers. But now, due to frequency planning of the modern communications network, the usage of higher power 
transmitters, and more sensitive receivers in base stations, PIM has become a very serious and challenging problem for 
mobile operators, equipment vendors, and component manufactures. If a PIM with sufficient magnitude generated from a 
transmitter falls within an adjacent receiver channel, it causes a serious interference to the base station receiver and will 
largely degrade the network quality of service. The problem must be overcomed in order to improve network performance 
for mobile operators and maintain high quality for subscribers.

The cause of PIM is very complex and uncertain. Even dirty surfaces, poor soldering, and loose connections will cause 
serious intermodulation. Hence, in theory, it cannot be calculated nor cannot be simulated by software.  To verify the PIM 
and look for the root cause, a specific test instrument is required. 

Rack Type 
(Reverse&Transmitted)
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PASSIVE INTERMODULATION ANALYZER

Definition of Intermodulation

Intermodulation occurs when two or more signals mix on a non-linear device and create undesired output at other fre-
quencies.

In a communications system, this means that signals in one channel may cause interference with adjacent channels.

Considering that an input signal contains two frequencies, intermodulation can be indicated as follows:

fIM = mf1 ± nf2

f1 and f2 are carrier frequencies

fIM is the intermodulation frequency

m+n is the order of fIM. For example, when fIM = 2f1 - f2, fIM is called the 3rd order intermodulation frequency. Commonly, the 
3rd, 5th and 7th order intermodulation signals will be considered. The 3rd order intermodulation signal always represents the 
worst case condition of unwanted signals generated since it is closest to the carriers and has the highest amplitude.
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Intermodulation is normally specified in terms of dBm or dBc. For example, +43dBm (20Watt) is a typical input power 
level specified for device under test (DUT). If the allowable intermodulation level for DUT is required to be -117dBm, thus 
the specification is -117-43=-160dBc.

IEC-62037 is an international standard for RF connectors, cable assemblies and cable intermodulation level measure-
ment. It defines the intermodulation level, test principle and test procedure. In IEC standard chapter 6, it requires the 
residual intermodulation of an analyzer should be at least 10dB below the specified value of DUT. In the above example, 
the residual intermodulation of the analyzer should be less than -170dBc. The less self-intermodulation is, the more ac-
curate test result will be gotten. 
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PASSIVE INTERMODULATION ANALYZER

Rack Type

Why Rosenberger PIA

Based on the rich experience in the RF communication field and the knowledge of PIM, Rosenberger designed and manu-
factured the Passive Intermodulation Analyzer (PIA), which can measure antennas, RF connectors, cable assemblies and 
other passive components.

During the past 15 years, Rosenberger has been dedi-
cated to research and measure the passive intermodula-
tion products. At the same time, Rosenberger has been 
committed to providing customers with the best intermodu-
lation measurement solution. Rosenberger’s engineers 
participated in the establishment of the international PIM 
standard IEC 62037. The PIA can measure the 3rd, 5th , 7th 
and 9th order PIM in AMPS, EGSM, DCS, PCS, UMTS and 
WiMAX frequency bands. It is also applicable to R&D, test-
ing laboratories, and manufacturing lines.

Based on the RF industry leading position and strong 
technical support architecture, Rosenberger can provide 
customers with good service and individual technical sup-
port. Rosenberger PIA can be customized according to 
the specific requirements of customers so as to realize the 
modularized assembly and reductions in cost. In order to 
support customers, we provide technical support, product 
training, calibration, and maintenance on site. We also try 
our best to guarantee that customers can fully utilize PIA 
functionality and capability so that they can produce high 
quality products.

Rack Type 
(Reversed)

Rack Type
(Reversed&Transmitted)
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measurement block diagram
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Portable Type

In order to meet the customer requirement that the in-
termodulation signal can be measured in the field, a new 
small-type, integrated, portable Passive Intermodulation 
Analyzer has been designed which can quickly and ac-
curately measure the intermodulation characteristics of 
connectors, cable assemblies, antennas, filters, tower 
mounted devices and other passive components.

With a carrying case, the portable PIA can be easily car-
ried to any place. With an alternative current source, it 
can work normally in both outdoor and indoor conditions. 
It supports AMPS, EGSM, DCS, PCS and UMTS and 
WiMAX bands. 

Portable Type
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8Rosenberger PIA

Site Type

Multifunctional Site PIA (Passive intermodulation ana-
lyzer) provides an easy way to locate the RF interference 
signal of BTS system, precisely determine the intermodu-
lation characteristics of Antenna, Transmission Line, 
Connector, Jumper, Filter and Combiner, Splitter, Tower 
Mounted Device, other Passive Components.

This Multifunctional Site PIA is specially designed for the 
outdoor measurement of reversed 3rd, 5th , 7th and 9th 
order intermodulation products. The analyzer set up com-
plies with the test methods suggested by proposal paper 
IEC 62037(IEC SC 46D.WG6).

Site Type



PASSIVE INTERMODULATION ANALYZER

Rack Type

Main Features

Support AMPS, EGSM, DCS, PCS, UMTS and WiMAX frequency 
bands

Measure the 3rd, 5th, 7th and 9th order reversed or transmitted PIM for:
   Antenna
   Transmission Line
   Connector
   Jumper
   Filter and Combiner
   Splitter
   Other Passive Components

AMPS and EGSM share one broadband signal module while DCS, 
PCS and UMTS share another signal module so as to reduce the 
cost and ensure the consistency of test results.

Module-driven design allows customers to choose one or more 
bands according to their requirements. If they want to upgrade the 
system, they just need to choose a filter module to add another test 
band.

Switch Matrix module makes measurements that can switch among 
different bands automatically.

19 inch rack has enough space for future upgrade and can be 
moved easily when needed.
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Portable Type

Site Type

Support AMPS, GSM, DCS, PCS, UMTS and WiMAX 
frequency ranges 

Measure the 3rd, 5th, 7th and 9th order reversed PIM for:
   Antenna
   Transmission Line
   Connector
   Jumper
   Filter and Combiner
   Splitter
   Tower Mounted Device
   Other Passive Components

Display the real-time measurement results on the screen

Measurement results can be stored in the equipment

For outdoor and field measurement

Compact structure: 450mmX400mmX200mm

Weight: about 20kg

Portable TypeCarrying case 

Portable Type
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   Multifunctional measurement for wireless cellular network
   PIM vs Frequency Sweep and PIM vs Time
   Measure Return Loss under high RF power
   Spectrum measurement
   Simple to operate�touch screen interface
   AC/DC power supply
   GPS support
   15kg lightweight portable carry-on size
   water-resistant carrying case

Portable Type



PASSIVE INTERMODULATION ANALYZER

Specifications
IM-0810-BB-AMPS GSM Power Amplifier

IM-1822-BB-DCS PCS TD-SCDMA UMTS Power Amplifier

IM-FI-800

Rack Type

IM-FI-900

IM Test Performance

General

Detected signal
Reversed or Transmitted 3rd, 5th, 7th and 9th  order 
intermodulation product

Test Signals

Frequency band AMPS, EGSM, DCS, PCS, UMTS and WiMAX

Output power at test port 2 way carriers (+37 ~ +46 dBm)

Output power accuracy ±0.35dB

Self intermodulation (2x 43dBm) < -171 dBc (standard)

IM-0810-BB Signal Source

Broadband Power Amplifier

Frequency range 800 ~ 1000 MHz 

Output power min. +50 dBm (typ. +51 dBm)

Includes integrated synthesizer

IM-1822-BB Signal Source

Broadband power amplifier

Frequency range 1800 ~ 2200 MHz

Output power min. +50 dBm (typ. +51 dBm) 

Includes integrated synthesize

IM-FI-800 Filter Unit

TX frequency range 869 ~ 894 MHz 

Insertion loss < 0.5 dB

RX frequency range 824 ~ 849 MHz 

Insertion loss < 0.5 dB

ANT interface (DUT) 7/16 female

Self intermodulation (2x 43dBm) < -171 dBc (standard)

IM-FI-900 Filter Unit

TX frequency range 925 ~ 960 MHz 

Insertion loss < 0.8 dB

RX frequency range 880 ~ 915 MHz 

Insertion loss < 0.8 dB

ANT interface (DUT) 7/16 female

Self intermodulation (2x 43dBm) < -171 dBc (standard)

IM-FI-1800 Filter Unit

TX frequency range 1805 ~ 1880 MHz

Insertion loss < 1.2 dB

RX frequency range 1710 ~ 1785 MHz 

Insertion loss < 1.2 dB

ANT interface (DUT) 7/16 female

Self intermodulation (2x 43dBm) < -171 dBc (standard)
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Friendly operation interface and powerful software/hardware
   Remote control
   GPIB, USB, LAN data link
   Standard mode/Advanced mode(R&D mode/Engineering mode)
   Sweep/Two-Tone (strip chart) measurement
   Loss compensation for separated DUT’s and other losses
   Data recording for documentation of test results
   Automatically create test report
   Friendly man-machine interface, friendly front panel design

Operation InterfaceTest Report
IM-FI-1900

IM-FI-2100 IM-SOFT system software

Operating mode Standard mode/Advanced mode (R&D mode/Engineering mode)

Measurement mode Two-Tone measurement mode, Sweep measurement mode

Adjustable parameters

Frequency, Sweep frequency range

Frequency step

Carrier power

Spectrum analyzer parameter (RBW, Span, Amplitude)

Attenuation adjust

Panel lock

System parameters can be stored

Remote control (Option) GPIB, USB, LAN

Others

Operating temperature +5 ~ 50 ° C

Power 100~240VAC, 50/60Hz, 1100VA

Warm-up time 15 minutes

IM-FI-1900 Filter Unit

TX frequency range                    1930 ~ 1990 MHz 

Insertion loss                                  < 0.6 dB

RX frequency range              1850 ~ 1910 MHz 

Insertion loss                                          < 0.6 dB

ANT interface (DUT)              7/16 female

Self intermodulation (2x 43dBm) < -171 dBc (standard)

IM-FI-2100 Filter Unit

TX frequency range                  2110 ~ 2170 MHz 

Insertion loss < 1.0 dB

RX frequency range 1920 ~ 2060 MHz

Insertion loss < 1.0 dB

ANT interface (DUT) 7/16 female

Self intermodulation (2x 43dBm) < -171 dBc (standard)

IM-FI-1800
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PASSIVE INTERMODULATION ANALYZER

Portable Type Site Type

Portable Type / Site Type
Friendly operation interface and powerful software/hardware

Remote control by USB, GPIB or LAN
Standard mode/Advanced mode (R&D mode/ Engineering 
mode)

Sweep/Two Tone (strip chart) measurement
Loss compensation for separated DUT’s and other 
loss
Data recording for documentation of test results

Specifications

IM Test Performance
General

Detected signal
Reversed or Transmitted 3rd, 5th, 7th and 9th  order 
intermodulation product

Test Signals

Frequency band AMPS, EGSM, DCS, PCS, UMTS and WiMAX

Output power at test port 2 way carriers (+37 ~ +46 dBm)
Output power accuracy ±0.35dB
Self intermodulation (2x 43dBm) < -168 dBc (standard)

IM-FI-800 Filter Unit
TX frequency range 869 ~ 894 MHz 
Insertion loss < 0.5 dB
RX frequency range 824 ~ 849 MHz 
Insertion loss < 0.5 dB
ANT interface (DUT) 7/16 female
Self Intermodulation (2x 43dBm) < -168 dBc (standard)
IM-FI-900 Filter Unit
TX frequency range 925 ~ 960 MHz 
Insertion loss < 0.8 dB
RX frequency range 880 ~ 915 MHz 
Insertion loss < 0.8 dB
ANT interface (DUT) 7/16 female
Self intermodulation (2x 43dBm) < -168 dBc (standard)
IM-FI-1800 Filter Unit
TX frequency range 1805 ~ 1880 MHz
Insertion loss < 1.2 dB
RX frequency range 1710 ~ 1785 MHz 
Insertion loss < 1.2 dB
ANT interface (DUT) 7/16 female
Self intermodulation (2x 43dBm) < -168 dBc (standard)
IM-FI-1900 Filter Unit
TX frequency range 1930 ~ 1990 MHz 
Insertion loss < 0.6 dB
RX frequency range 1850 ~ 1910 MHz 
Insertion loss < 0.6 dB
ANT interface (DUT) 7/16 female
Self intermodulation (2x 43dBm) < -168 dBc (standard)
IM-FI-2100 Filter Unit
TX frequency range 2110 ~ 2170 MHz 
Insertion loss < 1.0 dB
RX frequency range 1920 ~ 2060 MHz
Insertion loss < 1.0 dB
ANT interface (DUT) 7/16 female
Self intermodulation (2x 43dBm) < -168 dBc (standard)
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Specification

General

IM Order 3rd, 5th, 7th, 9th 

Display 10” Touch screen

IM-level (2x 43dBm, S/N=10dB) < -168 dBc (standard)

Direction >25dB

Dimensions 551mm×358mm×226mm with Carry Handle

Weight 15Kg

RF Ports  1×N(F)  1×DIN(F)

User Interface Ports 2×USB 

Power Supply AC110-220V±10%, 50Hz/DC 36~60V , 350W

Transmitter Specification

Frequency Increment 100kHz

Frequency Accuracy ± 4ppm

Carrier Power Adjustable Level +20 to +46dBm

Carrier Power typical +43dBm

Carrier Power Max +46dBm

Carrier Power Increment 0.1dB

Carrier Power Accuracy ±0.3 dB

Reverse Power Protection +46dBm

Receiver Specification

Receive Band 100kHz –3.6GHz

Average Noise Floor -135 dBm DANL

Frequency Resolution 1 Hz

Frequency Uncertainty ± 1 ppm

Resolution Bandwidth 100 Hz to 1 MHz RBW

Dynamic Range 80dB

Amplitude Accuracy ± 1.0 dB typ, ± 1.5 dB max

RF Input +20 dBm (100 mW) max

Sweep Time 2 s, full span; 1 ms, zero span

Environmental

Operating Temperature Range 0° C to +40° C

Storage Temperature Range 0° C to +60° C

Waterproof Enclosure
IP67 rated for ingress, dust and immersion.
Meets airline carry-on regulations

Relative Humidity 5% to 95% RH non-condensing

Mechanical shock 40G



Order Information

Service & Maintenance
   Product training & measurement guidance
   Technical support by telephone, email or on site
   On-site maintenance  
   On-site calibration 

60S101-K50N1
60S101-S50N1
60K101-K50N1
60S153-K50N1
53S160-K50N1

7/16 male to 7/16 female adapter  
7/16 male to 7/16 male adapter
7/16 female to 7/16 female adapter  
7/16 male to N female adapter  
7/16 female to N male adapter

Accessories Adapter

Remark
IM: Intermodulation
08: AMPS (CDMA 800) frequency band
09: EGSM (GSM900) frequency band
18: DCS (GSM1800) frequency band
19: PCS (GSM1900) frequency band
21: UMTS (WCDMA 2100) frequency band
R: Reversed Measurement
t: Transmitted Measurement

Mainframe

Part Number Description

Rack Type

IM-08R AMPS800 Reversed Analyzer
IM-08Rt AMPS800 Reversed/Transmitted Analyzer
IM-09R EGSM900 Reversed Analyzer
IM-09Rt EGSM900 Reversed/Transmitted Analyzer
IM-18R DCS1800 Reversed Analyzer
IM-18Rt DCS1800 Reversed/Transmitted Analyzer
IM-19R PCS1900 Reversed Analyzer
IM-19Rt PCS1900 Reversed/Transmitted Analyzer
IM-21R UMTS2100 Reversed Analyzer
IM-21Rt UMTS2100 Reversed/Transmitted Analyzer
IM-MPX Multiplexer for automatically frequency switch
60Z150-001 Low PIM termination

Portable Type

IM-P08 AMPS800 Reversed Analyzer
IM-P09 EGSM900 Reversed Analyzer
IM-P18 DCS1800 Reversed Analyzer
IM-P19 PCS1900 Reversed Analyzer
IM-P21 UMTS2100 Reversed Analyzer

Site Type

NT-IM-S07 LTE700
NT-IM-S08 AMPS800�GSM850�
NT-IM-S09 GSM900 
NT-IM-S18 DCS1800 
NT-IM-S19 PCS1900 
NT-IM-S20 TD-SCDMA2000 
NT-IM-S21 UMTS2100 
NT-IM-S26 LTE2600 

Accessories
Rack Type/

Portable Type/
Site Type

60S101-K50N1 7/16 male to 7/16 female adapter
60S101-S50N1 7/16 male to 7/16 male adapter
60K101-K50N1 7/16 female to 7/16 female adapter
60S153-K50N1 7/16 male to N female adapter
53S160-K50N1 7/16 female to N male adapter
60S110-K008 -110dBm standard adapter for AMPS
60S110-K009 -110dBm standard adapter for EGSM
60S110-K018 -110dBm standard adapter for DCS
60S110-K019 -110dBm standard adapter for PCS
60S110-K021 -110dBm standard adapter for UMTS 
60W000-000 32#  torque wrench
53W008-000 18#  torque wrench 
L73-C014-1500 Test Cable 7/16 male/ 7/16 male 1.5m
L73-C007-1500 Test Cable 7/16 male/ N male 1.5m
L73-C011-1500 Test Cable N male/ N male 1.5m
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PASSIVE INTERMODULATION ANALYZER

Rosenberger Asia Pacific Electronic Co., Ltd.
Add: No. 3 Anxiang Street, Block B, Tianzhu Airport 
Industrial Zone, Beijing, China   101300
Tel : (+8610) 80481995
Fax: (+8610) 80497052
E-mail: sales@RosenbergerAP.com     
http:// www.RosenbergerAP.com

@Copyright 2011 Rosenberger. All rights reserved.
Designed in Germany.




