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This application is available in the following license variations:

• Order N5463A for a user-installed license

• Order option 017 for a factory-installed license with a new 90000 Series  

 oscilloscopes

• Order N5435A option 032 for a server-based license that works on both  

 9000 and 90000 Series oscilloscopes
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PCI Express ® (peripheral component interconnect 

express), PCIe, is a computer expansion card standard that 

enables high-speed serial technology. There are two main 

technologies protocol speeds from 2.5 Gb/s to 5 Gb/s (gen1 

and gen2 respectively). PCIe gen 2 satisfies the increased 

need for bandwidth of high-performance applications 

such as graphics, and also allows existing applications to 

retain bandwidth while moving to a reduced pin count. The 

smaller link width ultimately leads to lower system cost.  To 

understand what is occurring on the bus typically you must 

convert captured 1’s and 0’s to protocol with either protocol 

analyzer or manually. Of course, manually means that it can’t 

be done in real-time, and includes potential for human error. 

Using a protocol analyzer sometimes increases the price for 

the PCIe solution as it requires an entirely new instrument. 

Unfortunately traditional oscilloscope hardware triggers and 

software capability typically are not sufficient for specifying 

protocol-level conditions and decoding complicated busses.  

Agilent Technologies Infiniium PCIe protocol viewer software 

enables the industry’s first totally integrated oscilloscope-

based protocol analyzer that provides time correlated 

views of physical layer and transaction layer errors. You 

get packet-level decode for PCI Express built into a real-

time oscilloscope. This software provides you with a fast, 

easy way to isolate signal integrity problems from logic-

level coding errors on bidirectional serial data streams. 

This capability allows you to test, debug and characterize 

your designs to the logic and link layer. Extend your scope 

capability with Infiniium’s protocol viewer application.  This 

application makes it easy to debug and test designs that 

include PCIe gens 1 and 2 using your Infiniium 90000 scope. 

• Setup wizard for quick setup, configuration and test.

• Decode button for decoding with the push of a button

• Packet-level decode of data symbols as well as link and  

  transaction layers

• Decode of scrambled and unscrambled symbols

• Bi-directional symbol and packet level decode

• Simultaneous display of packet/ symbol lists and   

 waveform overlay

• Capability to save symbol and packet data lists to 

 .csv and .txt files

•  Packet decode details tab provides detailed information on:

  ▪ Packets

  ▪ Channel information

  ▪ Complete listing window

  ▪ Data symbols

  ▪ Control and data symbols

  ▪ Transaction header fields

  ▪ Data payload popup

  ▪ Payload display shows data payload

• Unique packet-waveform correlation marker “blue   

 line” makes it easy to scroll through waveforms to view  

 synchronized packet and symbol lists

• Comprehensive serial search capabilities

• Software trigger and stop on search

• Control symbol and packet search

• Debug your training and power management problems
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Figure 1: Easy triggering capability

Figure 2: Unmatched triggering capability

Rapid setup

Configure your oscilloscope to display protocol decode in 

under 30 seconds. Typically a variety of factors must be 

specified correctly in order for both software triggering and 

serial decode to work. These factors include sample rate, 

memory depth, trigger levels, and measurement thresholds. 

The application includes an AutoSetup capability that will 

automatically setup all of these parameters for the user. 

Or, choose to manually configure any or all of these scope 

settings or use the Serial Data Wizard 

Use protocol viewer as a trigger out of the trigger menu, for 

the most in depth and complete software triggering available 

in oscilloscopes today.

Protocol decode

This application provides protocol decode capabilities. 

Decode can be turned in the “Setup” menu. Decode can be 

shown as symbols embedded on the waveform display or as 

a listing in a protocol viewer window. All decoding is time 

correlated.  

Figure 3: Integrated decoding capability PCIe protocol decode 

with precise time-correlation between waveforms and listing
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Figure 4: Time-correlated trigger menu

Agilent’s multi-tab protocol viewer includes correlation 

between the waveforms and the selected packet. The 

selected packet, highlighted blue row in the listing, is time-

correlated with the blue line in the waveform display.  Move 

the blue tracking marker in time through waveforms and 

the blue bar will automatically track in the packets window. 

Or, scroll through the packet viewer and highlight a specific 

packet. The time-correlation tracking marker will move to the 

associated point in the waveform.  

Support for bi-directional serial and packet decode 

Choose up to two channels and get deep decoding capability 

for upstream and downstream bi-directional PCIe bus 

Infiniium 90000 windows.  

Full screen PCIe listing 

Fill the entire display with compact protocol information 

using the full screen listing. The protocol viewer window 

shows the index number, time stamp value, and data content 

for each serial packet in the list. Scroll though all decoded 

serial packets to find events of interest or errors in the 

transmission. Data in the listing window can be saved to a 

.csv or .txt file for off-line analysis or documentation.

 

Figure 5: Full screen listing window
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Figure 6: Easy navigation through the navigation paney

Easy navigation with search

The application includes a powerful serial search tool that 

allows you to search for a pattern that is a data control 

symbol or packet. The search capability also includes a 

comprehensive packet search and trigger capability that 

allows you to specify search conditions like errors or data 

packets. This allows you to specify desired trigger conditions 

and makes finding errors or packet types easy by eliminating 

the need to do manual searches of very long records. 

The application Includes five “tabs” for easy viewing of the 

PCIe bus:

 • Details tab breaks the packets into easy-to-read textual  

  fields.  Hovering shows additional detail. 

 • Payload tab shows data carried by the packet in byte-by- 

  byte HEX and ASCI.   

 • Header tab shows packets in a data book format.    

  Hovering on any tab reveals additional detail.  

 • Packets tab that shows full details of each individual  

  packet

 • Symbols tab that shows the high level decoding of 

  the bus

The PCIe protocol viewer also includes an easy-to-use 

navigation pane that allows you to quickly isolate the detail 

that you need.

Figure 7: Header tab provides packets in a data book format

Figure 8: Symbol tab provides fast overview and searching 

capability

Figure 9: Packet view provides full detail of all PCIe packets
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PCIe specifications and characteristics

PCIe source (clock and data) Analog channels 1,2, 3, or 4 , Any waveform 

memory

PCIe gen 2 (up to 5 Gbps (automatic)) or gen 1 (2.5 

Mb/s) 1x (bi-directional)

Autoset Automatically configures scope settings for 

proper PCIe decode and protocol triggering 

including clock recovery

Triggering

(software-based search)

Packet types

      Ordered sets

      Packets

      DLLP packets

      TLP packets

      3DW packets

      4DW packets

      Symbol sequence

      Errors

Packet set type

      SKP ordered set

      Fast training sequence

      Electrical Idle ordered set

      Electrical Idle exit set

      TS1 training sequence

      TS2 training sequence

      Modified compliance pattern

      Delayed modified compliance pattern

      Compliance pattern

      Delayed compliance

Decode options Symbol display formats

      Hex

      K/D codes

      Label

      Decimal

Maximum number of directions (2)
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Ordering information

Software applications Factory-installed node-locked 

license for new scope purchases

User-installed 

node-locked licenses

Server-based license 

(N5435A option)

PCIe protocol triggering and 

decode

017 N5463A 032

This application is compatible with all 90000 Series oscilloscope models. 

Related literature

Publication title Publication type Publication number

Infiniium 90000 Series Data Data sheet 5989-7819EN

PCI Express Compliance application Data sheet 5989-1240EN

Agilent Technologies Oscilloscopes

Multiple form factors from 20 MHz to >90 GHz  |  Industry leading specs  |  Powerful applications



Windows® is a U.S. registered trademark 

of Microsoft Corporation.

Remove all doubt

Our repair and calibration services 

will get your equipment back to you, 

performing like new, when promised. 

You will get full value out of your Agilent 

equipment throughout its lifetime. 

Your equipment will be serviced by 

Agilent-trained technicians using the 

latest factory calibration procedures, 

automated repair diagnostics and 

genuine parts. You will always 

have the utmost confidence in your 

measurements. 

Agilent 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.agilent.com/find/removealldoubt

www.agilent.com/find/open

Agilent Open simplifies the process of 

connecting and programming test systems 

to help engineers design, validate and 

manufacture electronic products. Agilent 

offers open connectivity for a broad range 

of system-ready instruments, open industry 

software, PC-standard I/O and global 

support, which are combined to more 

easily integrate test system development.

www.agilent.com/find/emailupdates

Get the latest information on the products 

and applications you select.

www.agilent.com/find/agilentdirect

Quickly choose and use your test 

equipment solutions with confidence.

Agilent Email Updates

Agilent Direct

www.lxistandard.org

LXI is the LAN-based successor to GPIB, 

providing faster, more effi cient connectivity. 

Agilent is a founding member of the LXI 

consortium.

For more information on Agilent Technolo-
gies’ products, applications or services, 
please contact your local Agilent offi ce. The 

complete list is available at:

www.agilent.com/find/contactus

Americas

Canada (877) 894-4414 
Latin America 305 269 7500
United States (800) 829-4444

Asia Pacifi c

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
Thailand  1 800 226 008 

Europe & Middle East

Austria 01 36027 71571
Belgium  32 (0) 2 404 93 40 
Denmark 45 70 13 15 15
Finland 358 (0) 10 855 2100
France 0825 010 700
Germany 07031 464 6333 
Ireland 1890 924 204
Israel 972-3-9288-504/544
Italy 39 02 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
Switzerland  0800 80 53 53
United Kingdom 44 (0) 118 9276201
Other European Countries: 
www.agilent.com/find/contactus
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