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The benefits of this automated switching solution include:

–– Eliminate reconnections (and errors) 
The new switch matrix capability saves time and makes testing simple by 
automating testing for each lane of a multi-lane bus.

–– 	Maintain accuracy  
Use Keysight’s unique N2809A PrecisionProbe and N5465A InfiniiSim to 
compensate switch path losses and skew. 

–– 	Customize your testing 
Extend the test application with remote programming hooks and the 
N5467A user-defined application for device control, equipment control,  
and test customization.

The automated switching solution is available for different test interfaces, which 
includes the coaxial (SMA, SMP) interface as well as direct probing through the 
Keysight InfiniiMax Series probes. 

The Keysight Technologies, Inc. switch matrix software option for compliance 
applications, when used with switch matrix hardware, enables fully automated 
testing for multi-lane digital bus interfaces. The automated switching option 
will be available on compliance applications for multi-lane buses, which include 
DisplayPort, HDMI, PCI Express, MIPI D-PHY and M-PHY interfaces. 

Direct probing test interfaceSMA connection test interface

Introduction



3

Table 1. Bus standard electrical characteristics and test interface

Bus standards Number  
of lanes

Maximum signal band-
width

Signal type Test interface 

DisplayPort 4 13 GHz Differential SMA 

HDMI 4 8 GHz Differential SMA 

PCI Express 1 - 16 12 GHz Differential SMA 

MIPI D-PHY 1 - 4 6 GHz Differential SMA or direct probing 

MIPI M-PHY 1 - 4 20 GHz Differential SMA or direct probing

Step 1 – Select the switch matrix software option for the application

Product description Standalone options New oscilloscope options Server based options

DisplayPort switch matrix 
software option

U7232B-7FP
DSO90000-701 (90000A)
DSOX90000-701 (90000X/Q)

N5435A-701

HDMI switch matrix software 
option

N5399B-7FP
DSO90000-702 (90000A)
DSOX90000-702 (90000X/Q)

N5435A-702

MIPI D-PHY switch matrix 
Software option

U7238B-7FP
DSO90000-703 (90000A)
DSOX90000-703 (90000X/Q)

N5435A-703

MIPI M-PHY switch matrix 
software option

U7249B-7FP
DSO90000-704 (90000A)
DSOX90000-704 (90000X/Q)

N5435A-704

PCIe switch matrix  
software option

N5393C-7FP
DSO90000-705 (90000A)
DSOX90000-705 (90000X/Q)

N5435A-705

 
Note:  The switch matrix software option requires the compliance application as well as other pre-requisite options. Please check the 
individual compliance datasheet for more information.
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Step 2 – Select the switch matrix correction methods to compensate       
insertion loss and skew (optional)

Product description Standalone options New oscilloscope options Server based options

InfiniiSim waveform transfor-
mation toolset (basic)

N5465A-001
DSO90000-013 (90000A)
DSOX90000-013 (90000X/Q)

N5435A-026

InfiniiSim waveform transfor-
mation toolset (advanced)

N5465A-002
DSO90000-014 (90000A)
DSOX90000-014 (90000X/Q)

N5435A-027

PrecisionProbe*
N2809A-002 (90000A)
N2809A-001 (90000X/Q) 

DSO90000-001 (90000A)
DSOX90000-001 (90000X/Q)

N5435A-044 
(excludes test accessories)

* Recommended

Step 3 – Select the switch matrix hardware and the recommended units

Switch matrix hardware Applications

Part number Product description Config-
uration

DisplayPort HDMI PCIe D-PHY M-PHY

U3020AS26
Keysight U3020A-S26 switch-
ing test set  
DC to 26.5 GHz

Dual 6:1 1 1 1 1A or 2B 1A or 2B

BIT-4000-
2190-0 

2100 Series switch system 
bundle, quad 6:1 and 6x 2:1 
modules, 
DC to 26.5 GHz 

Quad 6:1 1 1 1 1 1

BIT-4000-
2192-0 

2100 Series switch system 
bundle, quad 6:1 modules, DC 
to 26.5 GHz 

Quad 6:1 1 1 1 1 1

BIT-4000-
2194-0 

2100 Series switch system 
bundle, dual 6:1 modules, DC to 
26.5 GHz 

Dual 6:1 1 1 1 – –

BIT-4000-
2196-0 

2100 Series switch system 
bundle, quad 4:1 modules, DC 
to 26.5 GHz

Quad 6:1 1 1 1 1 1

BIT-4000-
2198-0 

2100 Series switch system 
bundle, dual 4:1 modules, DC to 
26.5 GHz

Dual 6:1 1 1 1 – –

Note: 	 A SMA connection test interface
	 B Direct probing interface

The switch matrix instrument is LXI compatible and controlled through the compliance application via LAN interface.
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Step 4 – Select the recommended test accessories and units

Part number Product description Display-
Port

HDMI PCIe D-PHY M-PHY

11443 Matched SMA cable pair 4 4 5 5A 5A

U3020AS26-C01 
SMP (m) – SMA (m), 1 meter cable pair to 
connect probe heads to the switch matrix 

– – – 4B 4B

U3020AS26-C03 
SMP (m) – SMA (m), 16”cable pair to connect 
probe heads to the switch matrix 

– – – 4B 4B

U3020AS26-C02 
SMP (f) – SMA (m), 1 meter cable pair to 
connect probe amplifier to switch matrix 

– – – 1B 1B

U3020AS26-C04 
SMP (f) – SMA (m), 16” cable pair to connect 
probe amplifier to switch matrix 

– – – 1B 1B

Note: 	 A SMA connection test interface
	 B Direct probing interface

Step 5 – Select the recommended probe amplifiers for direct probing interface

Part number Product description D-PHY M-PHY

1168A 10 GHz InfiniiMax II Series probe amplifier for 90000A Series oscilloscope 4A 2B

1169A 12 GHz InfiniiMax II Series probe amplifier for 90000A Series oscilloscope 4A 2B

N5442A
Precision BNC adapter to interface InfiniiMax I and II Series probe amplifier                    
with 90000X-/Q-Series oscilloscope

4A 2B

N2800A 16 GHz InfiniiMax III Series probe amplifier for 90000X-/Q-Series oscilloscope 4A 2B

N2801A 20 GHz InfiniiMax III Series probe amplifier for 90000X-/Q-Series oscilloscope 4A 2B

N2802A 25 GHz InfiniiMax III Series probe amplifier for 90000X-/Q-Series oscilloscope 4A 2B

N2803A 30 GHz InfiniiMax III Series probe amplifier for 90000X-/Q-Series oscilloscope 4A 2B

Note:

Superscript A  4 probe amplifiers are required for single-ended probing at the D-PHY differential clock and data lanes.

Superscript B  2 probe amplifiers are required for single-ended probing at the M-PHY differential data lane.
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Step 6 – Select the recommended probe heads for direct probing interface

Part number Product description D-PHY M-PHY

N5381A InfiniiMax II solder-in probe head 4A 2B

E2677A InfiniiMax II compatible solder-in probe head 4A 2B

N5425A InfiniiMax II ZIF solder-in probe head
Order N5426A (12 GHz)
Order N5451A 7 mm (9 GHz) 
Order N5451A 11 mm (5 GHz) 
Order N2884A (12 GHz)

4A 2B

E2678A InfiniiMax II compatible differential socket head 4A 2B

N5382A InfiniiMax II differential browser head 4A 2B

N5380B InfiniiMax II differential SMA head 4A 2B

N5441A InfiniiMax III solder-in probe head 4A 2B

N5439A

InfiniiMax III ZIF probe head
Order N5440A (450 Ω) or  
N5447A (200 Ω) for a set of  
5 ZIF tips with plastic sporks

4A 2B

N5445A
InfiniiMax III browser head
Order N5476A for replacement probe tips (set of 4)

4A 2B

N5444A
InfiniiMax III 2.92 mm / 3.5 mm / SMA probe head
Order N5448A 2.92 mm head flex cables to extend the cable length

4A 2B

Note:
Superscript A    A minimum of 4 probe heads are required for single-ended probing at the D-PHY differential clock and data lanes.

Superscript B    A minimum of 2 probe heads are required for single-ended probing at the M-PHY differential data lane. 
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Title Publication Number

Using Microwave Switches When Testing High Speed Serial Digital Interfaces – Application Note 5991-2375EN

Infiniium 90000A Series Oscilloscopes – Data sheet 5989-7819EN

Infiniium 90000 X-Series Oscilloscopes – Data sheet 5990-5271EN

Infiniium 90000 Q-Series Oscilloscopes – Data sheet 5990-9712EN

N5465A: InfiniiSim Waveform Transformation Toolset for the Infiniium Series Oscilloscopes – Data sheet 5990-4059EN

PrecisionProbe for Bandwidths up to 33 GHz – Data sheet 5990-7940EN

Infiniium Oscilloscope Probes and Accessories – Data sheet 5968-7141EN

U3020AS26 Switching Test Set DC to 26.5 GHz – Data sheet 5991-2163EN

Literature



myKeysight

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

www.axiestandard.org
AdvancedTCA® Extensions for Instrumentation and Test (AXIe) is an 
open standard that extends the AdvancedTCA for general purpose and 
semiconductor test. Keysight is a founding member of the AXIe consortium. 
ATCA®, AdvancedTCA®, and the ATCA logo are registered US trademarks of 
the PCI Industrial Computer Manufacturers Group. 

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.pxisa.org

PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a 
rugged, PC-based high-performance measurement and automation system.

Three-Year Warranty

www.keysight.com/find/ThreeYearWarranty
Keysight’s commitment to superior product quality and lower total cost 
of ownership. The only test and measurement company with three-year 
warranty standard on all instruments, worldwide.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans
Up to five years of protection and no budgetary surprises to ensure your 
instruments are operating to specification so you can rely on accurate 
measurements.

www.keysight.com/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/switching

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 Pacific
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-07-10-14)
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