
Overview of RF Solutions 
for Broad-Band Emission Monitoring
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Separation of IM products from carriers while operating at full power.
Protecting devices from energy bouncing back.
Spurious Emission - Broad-Band
TX/RX Measurements
Interferer Tests
Interactions with Satellite Communication (GPS, Inmarsat, etc.)

Low Power: Chip-Sets (OEM) 
0.5W CW 
IM: 100dBc for 2x+33dBm

High Power: Base Stations (OEM) 
100W CW, 1KW Peak
Low PIM: 156dBc for 2x+43dBm

Test Boxes:
LTE Bands

Test Boxes:
3GPP Bands

Market Applications
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• Highpass/Lowpass Diplexer separates IM products and carriers (LP) from spurious 
emissions (HP).

• High Q Cavity Bandpass/Bandstop (BP/BS) Diplexer separates the IM products from the 
carriers. 

• Low-PIM Requirements - The BP/BS Diplexer must meet stringent requirements, such as 
silver plating of 5 to 6 skin depths, avoidance of nickel and other ferromagnetic materials, 
surface finish, ridge pressure, etc.

PIM Block Diagram



BP/BS Diplexers



BP/BS Results



Highpass/Lowpass Diplexer



Highpass/Lowpass Examples



Low-PIM Mechanical Switch



Low-PIM Mechanical Switch



Low-PIM Mechanical Switch



Substitution for Array of PIM Analyzers for Reflection Mode 
Measurements
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Amplifier
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Lower Cost than an Array of PIM 
Analyzers

Spectrum Analyzer, Amplifiers, PC, 
etc. can be dual-purpose units.

Rack Mountable Configuration.



ATE Integrations
• Supports automated production testing of wireless systems and semiconductor product families covering 

all LTE Bands

• Provides emissions monitoring while maintaining a good impedance match with the device under test

• Can be used to measure IM products, as well as interfering signals 

Product Innovations
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Broad Band Emission Monitoring ATE



Short Overview of ATE Switch Matrices

 The typical test sequence for broad-band emission requires insertion of 
multiple filters and diplexers between the D.U.T. and the test equipment. 
Although the execution of a simple test can be accomplished using a 
manual filter insertion process, more advanced tests require switchable RF 
interfaces providing complex signal routing and conditioning, and allowing 
test automation and data acquisition. 

 RF interfaces are primarily integrated using standard rack mountable 
enclosures. The most popular platforms are 19” rack enclosures. The 
simplest systems are integrated inside a 1RU enclosure, while the complex 
ones may require a 12RU enclosure or a set of smaller boxes. 

 The switchable RF test interfaces may also be design around standard test 
platforms, such as PXI, LXI, etc.



ATE Switch Matrices (continued)

 Most switchable RF interfaces are equipped with remote and/or local 
interfaces. Typical unit is equipped with one or two following interfaces:

o SNMP  
 SNMP v.1 
 SNMP v.3 
 LXI 

• IVI Drivers 
• Built-in Web Server 
• Application Software/Drivers 

 LabVIEW Based Web Services 
o GPIB 
o RS-232/RS-485 
o CANbus



Dow-Key Switch Matrices

 All of Dow-Key’s electromechanical 
switch matrices are designed around 
CANbus switches. 

• This powerful interface offers an 
expandable control architecture and 
allows creating systems with up to 256 
CANbus devices.

• Dow-Key offers a very broad portfolio of 
CANbus switches starting from a simple 
SPDT configuration and covering all typical 
configurations up to SP12T. 

• A significant advantage of Dow-Key’s 
systems is the ability to add additional 
CANbus switches and other CANbus 
components (attenuators) with automatic 
full control access through all standard 
remote control interfaces.



Specialized Low-PIM Test Equipment

 Dow-Key switches cover operating frequencies up to 40 GHz and power handling 
exceeding 1000 W. 

 To support requirements for base station equipment testing, a special family of 
low-PIM switches has been developed. While standard switches can meet the PIM 
requirement (for two carriers +43dBm) at the level of -110dBc, these switches 
meet -160dBc.

 The integration of ATE switch matrix, 11 filters, and 11 diplexers in two switchable 
banks comprises a complex signal routing system.

 A 7RU enclosure houses all RF components interconnected with semi-flexible RF 
cables and the control system with power supply. The system uses an Ethernet 
interface for remote control and keypad and LCD display for local control.
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