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Easily debug and test designs that include USB 3.0 protocols using your
Infiniium 90000 scope

Serial bus interf: h as USB - -
eria, bus Imeriaces such s Trigger Measure Analyze Util

(universal serial bus) interfaces are

widely used today in electronic designs.

In many designs, USB buses can Channel 1... Ctri+1
provide a content-rich point for debug

and test. However, since USB protocols . Channel 2... Ctrl+2
transfer bits serially, using a traditional

oscilloscope has limitations. Manually . Channel 3... Ctrl+3
converting captured 1's and O’s to

protocol requires significant effort, . Channel 4... Ctrl+4
can’t be done in real-time, and includes

potential for human error. In addition, Probes... A|t+p

traditional scope triggers are not

ot oA preiacaie
conditions. Serial Decode... Alt+S

Serial Search...
Extend your scope capability with the

Keysight Technologies, Inc. USB 3.0

triggering and decode application. This EaSy to find

application makes it easy to debug Turn decode on/off in the “Setup” menu. View decode em-
and test designs that include USB 3.0 bedded on the waveform display or in the protocol viewer
protocols using your Infiniium 90000 listing window. (See pages 4-5).

scope.

- Set up your scope to show USB

3.0 protocol decode in less than - x|

30 seconds.

- Getaccess to a rich set of (4 Show Decode
integrated software-based Protocol
?
protocol-level triggers. 3 l

USB 3.0
- Save time and eliminate errors by Dt Soirce

viewing packets at the protocol
level.

- Time-correlated views to quickly
troubleshoot serial protocol
problems back to their timing or
signal integrity root cause.

Symbol Display Format
OK/D Codes O 10-bit
@® Label

[J Electrical IDLEs are present _

Auto Setup

Manual Setup...

30 Second USB 3.0 Setup

Configure your oscilloscope to display protocol decode
in under 30 seconds. Use “Auto Setup” to automatically
configure sample rate, memory depth and threshold and
trigger levels.
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USB 3.0 protocol triggering and searching

Get access to a rich set of integrated Trigger Setup % I scrial Search X]
protocol level triggers. The application | Zese®en e 1 Enable Searching
includes a suite of configurable ey _!Eﬂ I Trigger On Search
protocol-level trigger conditions ﬁ?&:‘_::"ge Galey.. 15t on rigger
Ise Wi b
- . . Search Source
specific to USB 3.0. The appllc.anon‘ - B ki .
uses software-based search triggering T T S Pt fEEnd ]
when serial triggering is selected. SR r— e \Ty::]sa T 3
To setup a software trigger, press the Search button. Clear Trigger
Settings
With software-based protocol STATUS q
. . . igger Setup.
triggering, the oscilloscope takes Fields
signals acquired using scope channels | Endpoint Direction v | | Host To Device v
and reconstructs protocol frames after USB Tr|gger Setup [Header Sequence N... 9]0 S
each acquisition. It then inspects these : : . . =
q i pec Quickly access protocol triggering via [Defered [x H |
protocol frames against specified il A | | [Hex v

. " the scope’s trigger menu.
protocol-level trigger conditions and

triggers when the condition is met. e —_
search results when stopped -_

USB Trigger Setup

Choose triggers from a broad range of
USB 3.0 protocol, including ordered
sets, link commands, data packets,
symbol sequence and errors.

Serial Search o =2 Serial Search [x]
Enable Searching [ 5ymbol Display Enable Searching
Trigger On Search )
Dtop On Trigger S o [ Trigger On Search
27 ~ @ Stop On Trigger -
T I S S S e
0 Si ~
Type 4 B B Protocol: USB 3.0 3 Enable Searching
Transaction Packets 182 § § § § T Trigger On Search -m
I@ 16 XX XX XX XX Stop On Trigger -
20 X xx xx x (v ‘ Ordered Sets 9 ] Search Source
Fields Use K Code [JUse OR Protocol: USB 3.0
Endpoint Direction SH:e ,,e = [TSZ Ordered Set v] Type
Header Sequence N| II:anO - Fields [Ordered Sets »‘
[Deferred | gg‘; 3 ‘ Loopback v ‘ ‘ Asserted v ]
— EDB/BERC
E SuB ‘ Training Control v ‘ [ Reset v ]
coM
igati K28.6 -
Ut Nevigation (ab b BT | Disable Scrambling v || De-asserted v AT ——,
Hp ) Number of searches found
END ;
Use Navigation tab below to see
[ o ] [ concal | [ Hep search results when stopped ViewacBits |Serial Search v|[_Setup Search...
Payload editor Post-acquisition searching Quickly find occurrences
Use the payload editor to specify data Search acquired protocol listings using ~ Quickly move to next occurrence of a
values word by word. a menu that is identical to the trigger specified event.

menu.
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USB 3.0 super-speed protocol decode

USB 3 O Supel’—Speed File Control Setup Trigger Measure Analyze Utilities Demos Help 12 May 2010 2:11 PM
protocol decode with precise |
time-correlation between
waveforms and listing

Keysight’s multi-tab protocol viewer
includes correlation between the wave-
forms and the selected packet. The

selected packet, highlighted blue row Symbols| Packets | Bl Detais | B Payload | B Header €
H Toti H H _ P Index Time Channel 1: USB Packet Channel 3: USB Packet Seq... #4 | [Show Fields &
in the listing, is time-correlated with T g Displz;VF;fm:té
ing i i (118 [-332.0068ns JlGOODnD [ | |
the blue line in the waveform display. B 25, 10550 ns SKP Ortlared! Set Hex v
| i | 720 194.64709 ns SKP Ordered Set
Move the blue tracking marker in time ——— Py T
L 793.09781 ns Isochronous Timestamp arch...
th-rough Wavgforms and.the blue bar __ L2l s e __Save
- 1.00487637 ps LGO_Ux v
W!lljutorgancall{ltrhack mhthhe packfts _<7 !
o (1 ouSh e patte e |70 @@ Y )
viewer and highlight a specific packet. (of2)
The time-correlation tracking marker PR Acquisit _ Lys s ] rig
. X i . Al Sampl%ng Hode Rn::a'l‘ Time Analysis Mem 3.0 M of 200 M Mode Edge (1)
will move to the associated point in the Cepieilise el T
waveform.

Control  Setup  Tri Measure Analyze Utilities Demos Help 12 May 2010 2:30 PM sure  Analyze Utilities Demos Help 12 May 2010 2:30 PV

E On
o

hJ
Symbols| Packets | [Ji] Detais | il Payload | Bl Header ® €
Index Time Channel 1: USB Packet Seq... Addr... Payload # | [ Show Fields §
[E230 5.42988707 s Display Format &
1241 6.14010611 ps
52501 6.84220454 s Hec >
26000 6.96990317 ps 9 o1 __sa -
[B270 7.00981202 s 3d6b e08b 5b2d f58a... =
15280 0.07645771 us
290 9.47542997 ps
_ 9.51532723 ps

B3I 11.07932179 s

Symbols| Packets ||l Detais | il Payload | Hll Header. 1340000 11.78949914 ps

Time Channel 1: USB Packet Seq... Addr... Payload | @ show Field:
10.37703488 us  SKP Ordered Set
11.07932179 s SKP Ordered Set
11.78949914 s SKP Ordered Set Hex
12.49175450 s SKP Ordered Set et
13.20187034 s SKP Ordered Set
13.90401853 ps_ SKP Ordered Set
13.92796628 ys | Data Header o loi | | Save.

13 96786526 s Data Payload 96fa e7d7 2688 960f ... v

2

!T 130517080 s[RI 0.0V i
Kua};lg‘aring serial search when stopped Wl < Bm@ 12

Serial index 1

Tolinall 4 Serial Search /[ Setup Search...

Display Format &,

53700 13.90401853 s

[13.02796628 s _[DataHeader —________l10 _Joi | _ |

13.96786526 s Data Payload 96fa €7d7 2688 960F ...

(400 16.03456374 s SKP Ordered Set
AT 1643358181 ps  LAU
N2 16.47347449 s LCRD_x
43000 16.72874085us SKP Ordered Set 3
<

ECOMNT Bk

S s

USB 3.0 decode embedded in Full screen USB 3.0 listing

waveform area Fill the entire display with compact protocol information
Utilize the oscilloscope waveform area to display decode using the ﬂ_J“ screen listing‘. The protocol viewer window
information. For USB, minor ticks indicate clock transitions shows the index number, tlme'stamp.value, and data
and major ticks show the beginning and end of each word content for each serial packet in the list. Scroll though
in the serial packet. 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.
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USB high-speed protocol decode

Quickly move between physical and
USB 3.0 Super-Speed protocol layer 0.6 G: 00 oo 12.6 Gz
information using the time-correlated
tracing marker. Display protocol
content using embedded decode in the
waveform area. Or, see protocol events
in a compact listing format using the
industry’s first scope based multi-tab
protocol viewer. For minor tick marks
indicate clock transitions. Major tick
markets indicate sections of the USB
3.0 serial packet.

Control Setup Trigger Measure Analyze Utilities Demos Help 12 May 2010 2:28 PM

Symbols | Packets . Deta\ls . Payload . Header
Index Time Channel 1: USB Packet Seq...  Addr... Payload ~ Show Fields
320000 10.37703488 s SKP Ordered Set : 2
33000 11.07932179 s SKP Ordered Set [:s"'ay F°'"lat <
34000 11.78949914 us  SKP Ordered Set X

(135 ] 12.49175459 s SKP Ordered Set I
(136 | 13.20187034ps  SKP Ordered Set
[I1370001 13.90401853 s SKP Ordered Set
P38 13.92796628 s Data Header

_ 13.96786526 pis | Data Payload -_ 96fa e7d7 2¢88 960f

"EH0 @0 R T ] ooV S
(BTN Status | Scales

Navigating serial search when stopped Wl E]E]E] 1
Serial search index 1 i
Number of searches found 4 Serial Search 3 Setup Search...

«
o
g
o
g

Symbols | Packets| Bl Detais |l Payioad | Bl Header vSymboIs Packets | BE Detais | R Payload . Header Symbols | Packets | Bl Detais | Bl Payload BE Header
Generated Fields : FA E7 D7 2E 88 96 OF 14 £0 D3 30 12 EA :
Packet Length = 8288 Decimal 1 9F 5C 03 D3 61 FF C7 OF 42 AE 21 8B DD Byte 983 Pa’g °;‘;Z :[3)5[').2031
USB 3.0 packet on 'Channel 1' listing index 39 A6 77 1F 89 5B OF C7 EO0 8D 24 1D CF 28 pay|:ad[7371:734m
& Data FO 4D 6A 6D B4 1C 38 45 9F D2 ED B4 Fg Byte 987
= Licopie S3H 2E C9 71 6B 1D 04 4D 55 C1 A9 DB 33 60 PR
= 26Hex 31 Fo FA 40 C5 FB3 B& 72 E9 39 89 03 F3 Byte 991 i :
SDP = 5c Hex D3 A2 6A 83 16 OD 0B 5D F1 A7 41 6D 2C 5 ?“sggggg%m
SDP = 5c Hex DC 7D SA BC DB 28 38 BB 9E 66 DB 74 Byte 995 ay;aaiAsn.w d
EPF = f7 Hex & 13 3A 3C F9 22 36 4C 74 B2 2F FB 54 L
e : Payload[7967:7336]
Payload = 96fa e7d7 2¢88 960f 14e0 d330 12ea 4dd7 3 0C 03 EA 45 63 ES 6D 35 3F 63 89 DD Byte 999 )
CRC-32 = 1655 4323 (GOOD) 21 EDAtEaOR DR 27 8550 DU 20 Fe Payload[7398:7566]
1 71 BE CE 86 7E B3 A0 BC B4 1A C4 CE Byte 1003 o :
END = fd Hex 7C 2C 89 BF 43 F1 60 E3 28 5C F8 53 OHOF42AE21
END = fd Hex FO D2 OE 27 SC BA B2 26 4E ED 6A AS Byte 1007 Payload]8031:8000]
END = fd Hex D8 3B 6E 30 EB E4 B2 ED 75 EC A9 5C 5 ?“D.ﬁg&g?oazl
- 1F 7C 16 BB 3F 36 B7 97 6B 50 E9 7B s :
EPF = f7 Hex 1F 7C 16 38 3F 36 B7 87 65 30 E9 7B Byte 1011  oigFso
Details tab breaks the packets into Payload tab shows data carried by the Header tab shows packets in a data
easy-to- read textual fields. Hovering packet in byte-by-byte HEX and ASCII. book format. Hovering at any field

shows additional detail. reveals additional detail.
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USB 3.0 specifications and characteristics

USB 3.0 supported speeds Super-Speed (5 Gb/s)
Probing Differential required for USB 3.0 active traffic
Auto Setup Automatically configures trigger levels, measurement

thresholds, Volts/div, vertical offset, memory depth,
sample rate, trigger and holdoff for proper decode and
triggering

Ordering information

This application is compatible with all 90000 and 90000 X Series oscilloscope models with

bandwidth of 6 GHz or more.

Software applications
USB 3.0 triggering and decode

User-installed node-locked license
License N8805A

Related literature

Publication title Publication type Publication number
Infiniium 90000 Series Oscilloscopes Data sheet 5989-7819EN
USB 3.0 Compliance Test Software Data sheet 5990-4115EN

for Infiniium Oscilloscopes

Infiniium 9000 X-Series oscilloscope Data sheet 5990-5271EN



http://literature.cdn.keysight.com/litweb/pdf/5989-7819EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5990-4115EN.pdf
http://literature.cdn.keysight.com/litweb/pdf/5990-5271EN.pdf
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Keysight Oscilloscopes

Multiple form factors from 20 MHz to >390 GHz | Industry leading specs | Powerful applications
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Evolving Since 1939

Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.

myKeysight

KEYSIGHT SERVICES
Accelerate Technology Adoption.
Lower costs.

ASSURANCE PLANS

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

www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and
find warranty information.

Keysight Services

www.keysight.com/find/service

Keysight Services can help from acquisition to renewal across your
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh,
consulting, training and more—helps you improve product quality
and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans

Up to ten years of protection and no budgetary surprises to ensure
your instruments are operating to specification, so you can rely on
accurate measurements.

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/USB3decode

KEYSIGHT

TECHNOLOGIES

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 5511 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444
Asia Pacific
Australia 1800 629 485
China 800 8100189
Hong Kong 800 938 693
India 180011 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 18003758100
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 1809 343051
[taly 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 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-9-7-17)

R tified

S0 lanagement System

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified 1ISO 9001:2015
Quality Management System

This information is subject to change without notice.
© Keysight Technologies, 2017
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