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Minimize risk and enhance performance

An RF switch matrix provides automatic routing and signal conditioning between test 

equipment and the unit under test (UUT) in an RF/microwave ATE system.

Since ATE systems allow multiple measurements to be made automatically, the switch 

matrix decreases total measurement time and the number of manual connections to the 

UUT. Devices such as couplers, attenuators, ampliiers, and ilters can be included in the 
matrix to provide signal conditioning.

Keysight Technologies, Inc. has developed a wide range of custom switch matrices; 

ranging from a simple 1 x 6 to a 10 x 10 non-blocking full access matrix, to complete 

custom switching and conditioning units. This experience allows us to cost-effectively 

leverage the best solution for your application.

Optimized custom switch matrices include components and design techniques that pre-

serve the signal integrity necessary for your system application.

Important RF design parameters include:

Standing Wave Ratio (SWR)

 – High SWR signiicantly reduces system performance. 

Insertion Loss

 – High-frequency power is expensive.  Careful management of insertion loss can 

help control overall cost and insure consistent performance through multiple signal 

paths. 

Isolation

 – Low isolation degrades measurements, especially when low- and high-level signals 

are routed and measured at the same time.

 – Phase Matching: Careful control of RF components and cables is necessary to en-

sure consistent signal integrity through multiple paths. 

Repeatability

 – Test-set repeatability problems cannot be compensated by test software. They will 

directly impact measurement integrity and data correlation from system to system.

 – As frequency increases, the importance of these performance parameters becomes 

more signiicant. Keysight engineers use sophisticated analysis tools to optimize 
predicted s-parameter performance and ensure measurement integrity in your 

system.

Why Buy a Switch Matrix from Keysight?

Optimized Switch Matrices from Keysight

RF Signal Conditioning and Switching
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1. RF measurement expertise and test system experience 
provide the optimal design for your application 

Keysight is a top supplier of RF solutions, including instruments, components, 

custom switch matrices, software, services and turn-key systems.  This gives 

our engineers inside access to RF instrument measurement science and to RF 

component design.  As a result, Keysight has unique expertise and experience 

to deine and develop the most effective solution.  Keysight system engineers 
have years of experience in evaluating system requirements, including techni-

cal, management and worklow. 

The result is  an optimized solution that will minimize critical signal degradation, 

leverage the available instrumentation & system resources, and address the full 

range of your system requirements.

2. Optimized RF component selection – for system 
performance and reliability

The performance of a switch matrix is primarily determined by the performance 

of its components, particularly the high frequency switches.  Keysight system 

engineers specify the appropriate components for the application.  In most 

cases we use Keysight switches.  But we also use many RF components and 

switches from third parties.

Keysight switches have the best performance in the industry, with typical isola-

tion of more than 90 db and SWR less than 1.2:1.  Insertion loss repeatability is 

0.03 db, resulting in higher measurement conidence.

Keysight’s multiport switch performance is guaranteed over a life of 5 million 

cycles, ensuring higher uptime for test system platforms. 

The outstanding performance of our switches is the result of excellent design 

and rigid manufacturing tolerances.  Every switch is tested for all speciications 
using high performance Keysight network analyzers. 

What makes Keysight unique?

The keys to Keysight’s exceptional switch matrix performance include our unmatched 

design experience, RF expertise, and our no-compromise manufacturing processes for 

switches, semi-rigid cables, matrix assembly  and testing. 

RF Test System with 

Multiple Custom Switch Matrices

Keysight RF Switches
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3. Controlled manufacturing process for semi-rigid cables

Keysight’s high quality switches provide the best building blocks for your matrix — and 

our high-quality semi-rigid cables transfer the optimum performance of these switches 

to your UUT.

The same Keysight manufacturing process that produces high-quality, semi-rigid coaxial 

cables for our RF and microwave instruments also makes the cables used in our custom 

switch matrices.  For demanding applications such as phase matching, Keysight can 

tightly control cable bends, path lengths and other characteristics.  For less demanding 

applications, Keysight can offer lower price “conformable” RF cables.

4. Unique capabilities for your custom solution

Calibration

Your Keysight switch matrix solution may include the new Z2091B-300 RF Path Calibra-

tion Veriication Pods.  These unique pods can be used to improve the accuracy of RF 
measurements in situ, without the need to disconnect test cables or interrupt the test for 

re-calibration. 

Built-in Test

Keysight custom switch matrices may be designed with extensive built-in test.  This 

capability includes deined line replaceable units (LRUs), a built-in controller, sources & 
detectors, and software to enable self-test and troubleshooting down to the signal path, 

switch or LRU.  

Control Interface

The typical Keysight custom switch matrix includes LAN control with a standard inter-

face based on the Keysight 34980A Switch Platform.  This graphical interface allows you 

to setup and control your switch matrix from anywhere on the network.  If necessary, 

control may also be accomplished via DIO, serial or parallel bus.  Optional capabilities 

include LED indicators, external switch drivers and alarm circuits.

Keysight can also provide a customized and highly-intuitive graphical interface that 

allows control of each component by clicking on its symbol in a detailed block diagram.  

This provides excellent visibility into operation and troubleshooting, and is often accom-

panied by extensive built-in-test.

Form Factor

The typical Keysight custom switch matrix is packaged in a rack-mount enclosure with 

size, weight, connector type and location designed to your speciications.   Keysight can 
also provide custom packaging.  We have experience in many standard and custom form 

factors, including bench-top and plug-in modules.

What makes Keysight unique?

Semi-rigid Cable 

Automatic Bending Process

Clean Design for Ease of Repair

04 | Keysight | Switch Matrix - Technical Overview



5. Fully-tested solution

After your switch matrix is built, Keysight will use a Performance Series Network Ana-

lyzer to verify the S-parameter performance of every signal path over the full speciied 
frequency range.  The test data is included in the standard documentation you receive 

with the matrix.

6. Standard process for a custom solution

Keysight uses a standard ISO-certiied process to capture your requirements, deine 
your solution and complete development & delivery.  

The process starts when you contact Keysight. Our sales representative works with you 

to understand your speciic technical and management requirements. Once the require-

ments are documented, we will provide you with a detailed proposal including an RF 

block diagram, speciication, price, and delivery. 

As needed, we may list cost or performance improvement suggestions. After you ap-

prove the optimized proposal, our engineering team will design the switch matrix. The 

process typically includes checkpoint reviews where you will approve the detailed design 

and test plan prior to manufacturing.

Keysight will then use our standard commercial manufacturing process to build your 

custom switch matrix.  This phase concludes with acceptance testing, customized to 

your requirements.

Sample of S-Parameters Final Test Data

Fully Assembled Custom Switch Matrix

What makes Keysight unique?

05 | Keysight | Switch Matrix - Technical Overview



How can Keysight help?

In today’s highly competitive 
business world, you 
are faced with tough 
management decisions.

How can Keysight help ?

Schedule Management

We know that delays in your development or manufacturing processes can critically 

affect your success.  You can’t afford late delivery of the system. So let Keysight reduce 

the risk by providing the switch matrix. Through our experience and mature processes, 

we can meet your schedule.

Resource Management

Your resources are limited, and you  need to concentrate your valuable engineer-

ing resources on core competencies that generate revenue.  Keysight can design and 

manufacture a custom switch matrix for you. Keysight builds hundreds of custom switch 

matrices each year. Our expertise and experience can reduce the pressure on your team.

Cost Management

In a competitive marketplace, it is important to predict the cost of your system accu-

rately. When designing a one-of-a-kind system, there may be unpredictable and hidden 

costs. With more than two decades of  experience in providing custom switch matrices, 

Keysight can reduce your risk by quoting a irm price.

Support Management

Support planning is often overlooked during development of a custom switch matrix.  

Keysight provides documentation and services that can be used in a variety of support 

models, from self-maintenance to fully outsourced service and repair.

All support models rely on accurate documentation for effective system troubleshooting.  

Keysight provides standard documentation for your switch matrix, including an RF sche-

matic, logic table, part locator diagram, wiring diagram, front and rear panel layouts, 

data sheets, replaceable parts list, and test data.

Serviceability is an important element of our designs. Plug-in options are available for 

most Keysight switch types, thereby reducing MTTR.  Keysight coaxial switches and 

other components used in our matrices are off-the-shelf units found in the standard 

Keysight Catalog. When ordered through our QuickShip service, they have a guaranteed 

delivery of ive days or less. 

Every customized switch matrix has a standard one year, return-to-Keysight warranty.  

Optional warranty extensions, more extensive documentation and other support options 

are available.  Keysight can provide a tailored support model to meet your speciic needs.
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Remove all doubt

Our repair and calibration services will get your equipment back to you, per-

forming like new, when promised. You will get full value out of your Keysight 

equipment through-out its lifetime. Your equipment will be serviced by Keysight-

trained technicians using the latest factory calibration procedures, automated re-

pair diagnostics and genuine parts. You will always have the utmost conidence in 
your measurements. For information regarding self maintenance of this product, 

please contact your Keysight ofice.

Keysight offers a wide range of additional expert test and measurement services 

for your equipment, including initial start-up assistance, onsite education and 

training, as well as design, system integration, and project management. 

For more information on repair and calibration services, go to:

www.keysight.com/ind/removealldoubt

myKeysight

www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you.

www.lxistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the 

Web inside your test systems. Keysight is a founding member of the LXI 

consortium.

www.keysight.com/go/quality
Keysight Technologies, Inc.

DEKRA Certified ISO 9001:2008  

Quality Management System

Keysight Channel Partners
www.keysight.com/find/channelpartners
Get the best of both worlds: Keysight’s measurement expertise and product 

breadth, combined with channel partner convenience.

www.keysight.com/find/adsystems

For more information on Keysight 

Technologies’ products, applications or 

services, please contact your local Keysight 

office. The complete list is available at:

www.keysight.com/find/contactus

Americas 

Canada (877) 894 4414
Brazil 55 11 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444

Asia Paciic
Australia 1 800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1 800 112 929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1 800 888 848
Singapore 1 800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100

Europe & Middle East

Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1 809 343051
Italy 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 0800 000154
Sweden 0200 882255
Switzerland 0800 805353

Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)

United Kingdom 0800 0260637

For other unlisted countries:

www.keysight.com/find/contactus

(BP-09-04-14)
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