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Disclaimer.: The material and content that describes specific details of the
USB 3.0 specification (and SuperSpeed logo) belong to the USB 3.0 Promoters.
Tektronix Is not speaking or presenting on behalf of the USB 3.0 Promoters.
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Products Requiring SuperSpeed USB

Used in Mohile
Platforms and ssD
external SSDs (Solid State Disk)
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PC
(Rebson and ~
Embedded NAND \ Removable Solid
Cash) State Flash Cards
2% 35%
HDD (Hybrid
HDD)

1% ;
Used in cameras,

Handgheld Games - phones, handsets
&

USB Flash Drive
9%
USB specific
Personal devices

Source: iSuppli Corp. / Oct. 2006
Flash Application Demand 2010
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6 Physical Layer

Figure 6-1. Super Speed Block Diagram: Physical
Host silicon Tx/Rx Typical Channel topology Device silicon Txa‘Rﬁ
Host 'ff’r Host Device HH\\

Channel Device
j@‘ﬂ
—cR—>

\ Ref Clk A Ref Clk B )

Source: USB 3.0 Rev 1.0 Specification
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6.7.2 Transmitter Eye

The eye mask 1s measured using the compliance data pattern CD1 described in Section 6.4.4. Eye
Height is measured from 10° UL Jitter is extrapolated from 10°UT to 107

33

Table 6-12. Normative Transmitter Eye Mask

Signal Characteristic | Minimal | Nominal Maximum | Units | Note
Eye Height 100 1200 mY 2

Dij 93 ps 1,23
Rj 60 ps 1,23
Tj 132 ps 1.2.3
Notes:

1. Measured over 10° Ul and extrapolated to 107 BER
2. Measured after receiver equalization function
3. Measured at end of reference channel and cables at TP1 figure 6-14

8 | 2009-12-15
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Figars §:17. Tx Compliance Rx EG Transfer Function

Tektronix Innovation Forum 2009

Connector
| D+
+ B __|I T
- D- 1 D- -
17
Host Cevice

-

At Far End of Channel

AC Cap

)\

[w)
£ ¥
0 [w)
T +

Connector Connector
Cable

Ll I
STo 2= [ DOOOL J>
Host Device

e TIOOOAT K

|/f\/\

Figure 6-4. Channel Models without Cable (Top) and with Cable (Bottom)

P1’

Transmit Channel

N
' ™
v
('\_—-"\..._‘___
Measurement “— T Reference 4—  Reference

Tool SMP Test Channel H  cabl LA
00 e T est Channe able

R A

TP

U025

Figure 6-14. Tx Normative Setup with Reference Channel

rd
Innovation Forum



% 5 im il = B9

2% 5 i U

=
™

ZEE

Table 6-10. Transmitter Normative Electrical Parameters

Symbol Parameter 5.0 GTis Units |Comments
ul Unit Interval 189.94 (min) |ps The specified Ul is equivalent to a tolerance of £300 ppm for
200.06 (max) each device. Period does not account for S3C induced
varations.

VreorEas Differential p-p Tx | 0.8 (min} v Nominalis 1V p-p
voltage swing 1.2 (max)

VrepeRamo Tx de-emphasis 3.0 (min) dB Nominal is 3.5 dB

4.0 (max)

Rrxoeroc DC differential 72 (min) 0
impedance 120 (max)

Ve Rov-DETECT The amount of 0.6 (max) v Detect voltage transition should be an increase in voltage on
voltage change the pin looking at the detect signal to avoid a high impedance
allowed during reguirement when an “off’ receiver's input goes below ground.
Receiver Detection See Section 1.2.5.6 and Mote @ for details

Caccovmme AC Coupling 75 (min) nF All Transmitiers shall be AC coupled. The AC coupling is
Capacitor 200 (max) required either within the media or within the transmitting

' camponent itself
Teom siew wax | Max slew rate 10 msisec | See the jitter white paper for details on this measurement

Table 6-11. Transmitter Informative Electrical Parameters at Silicon Pads

Symbol Parameter 5.0 GTis Units |Normative |Comments
ThanesuLszog Deterministic min  [0.96 ul Tx pulse width variafion that is deterministic.
pulse
ST — Tx min pulse 0.90 ul Min Tx pulse at 1072 including Dj and Rj.
Truse Transmitier Eye 0.625 (min) Ul Includes all jitter sources
Trx—oson Tx deterministic 0.19 {max) ul Deterministic jitter only assuming the Dual Dirac
Jitter distribution
Crxpamasme Tx input 1.26 (max) |pf Parasitic capacitance to ground
capacitance for
return 1oss
Source: USB 3.0 Rev 1.0 Specification
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6.7.4.1 Loopback BERT

During loopback the receiver processes the BERT ordered sets BRST, BDAT, and BERC. These
ordered sets are given in Table 6-14 through Table 6-17. BRST and BDAT are looped back as
received. BERC ordered sets are not looped back but are replaced with BCNT ordered sets.
Anytime a BRST 1s received the error count register EC 15 set to 0 and the scrambling LESR 15 set
to OFFFF h. Any number of consecutive BRST ordered sets may be received.

BRST followed by BDAT starts the bit error rate test. BDAT sequence 1s the output of the
scrambler and is equivalent to the logical idle sequence. It consists of scrambled 0 as described in
Appendix B. As listed in Appendix B, the first 16 characters of the sequence are reprinted here:

FF |17 Jco [14 82 [E7 Jo2 a2 [72 [ee 28 [as [BE [6D [BF [aD |

12 | 2009-12-15

The recetver must compare the received data to the BDAT sequence. Errors increment the error

Receive Channel

TPY

count register (EC) by 1. EC may not rollover but must be held at FFFF h. The LFSR 1s advanced A
once for every character except SKPs. The LFSR rolls over after 216 symbols. SKPs B
mserted or deleted as necessary for clock tolerance compensation.
-
";2;;; r?a::::.; E?_sug;' Reference Test Channel Reéear;;ce DuUT
TP

Source: USB 3.0 Specification

Tektronix Innovation Forum 2009

Figure 6-18. Rx Tolerance Setup

Innovation Forum



SERRJUSB 3.08 W im i fE R 5 =

- EEESEHHNBRHGAIFTERR

- BEAEKENESAISIHHNEE
- TEFEFFUSB—HHEHERE

. IEHIESIFER SSC IR RLL BERGETh
W& 1% o] R
o E/IMEEFIEERETE

B ettt L e ——
EEWE%E - .

Tektronix
13 | 2009-12-15 Tektronix Innovation Forum 2009 Innovation Forum



Tx/Rx MOI (ETEHEEFE)

e USB-IF ‘—H4{E8’

AWG7000B DSA70000B

. ERBEMERE — e |
= == v Rj S ;CTLE
° hvd hvd = é: : v Sj i Rj-88
RER LS} 3B 1R 2= Fa —— v sjsc \\:?_j-sa

= J
v Eye Height
00 ye Heig
3 ke e
USB3_Rx l
Reéasr;:“ - Reference Test Channel —O.(:O'_
Host/Device.
Reé’;;:“ - Referenye Tesi Channel -’M
InEall
USB3_Tx TP1 Tx Cﬁzinnel
— = ,: T FeteromeTouciomsl o] Reteence our
—(1;— [E
N Rx Cginnel
------- @_»;)"' Refwwnce Test Graresd | Polorsnce
e s put
! llle'

14 | 2009-12-15 Tektronix Innovation Forum 2009 |nn0"-fati0ﬂ F{Jrum



Tx and Rx MOI (B34 EEHE)

. EHIMAWG70000B

) AWG7000B DSA70000B
- BEBRREENEMERRYG e o] [« o
—_ . ' e j v CTLE
. FTRRBME BERC £ | e | T
=1 v SSC v Dj-88
£ v Tj
v i
_Q_Q 00 Eye Height
TP’
USB3_Rx
USB3_Tx TP1’
Tx Cﬁzinnel l
T!‘ Rx CEa\nneI E
—l mix’
7

15 | 2009-12-15 Tektronix Innovation Forum 2009 |nn0uaﬁon Forum



Rx MOI (B4 EEFE)

° :I-II M ol I E
MARR AWG7000B DSA700008
° ﬁﬁﬁﬁ] 'l'l \*ﬁ'bL .~~~ | ¥ RxChannel v Tx Channel
= v Rj v CTLE
. \ ||k~)|-||J v Sj ‘\: Rj-83
mm - | 'S¢ v 1[-)]] %0
00 v Eye Height
TPY
USB3_RX
USB3_Tx
- TP1’
Tx Cﬁzinnel l
,,____,@—w(‘)- Feloronce Tos Crameal  of]  Roterence :I BuT
_'I('!“
e "-——-‘@_w‘(; Fotwonce ToatCraceat u  Pitlencs ],
e Hcae out
! mix:
/7

16 | 2009-12-15 Tektronix Innovation Forum 2009 |nn0vaﬁon Forum



Rx MOI (B4 EEFE)

-+ MERR AWG7000B
° ﬁﬁﬁﬁ] 'l'l \*ﬁ-bL E==—= | v Rx Channel ElIISyS EX280
: Y Rj . z0z0 0 -
e IRALA N——— ;?SC
0J0)

TPY’

USB3_Rx

USB3_Tx

TPY1’
Rx Channel ¢
Vel — N
-:,;_";g w,_; Refwtoca TostCroemel  any Pifarics T
! mix
P

17 | 2009-12-15 Tektronix Innovation Forum 2009 |nn0vati0n Forum



ik

. MiXEKE
- A&EAO
— B E&EO
— USB2/USB3 i LN = AEESS

- [HERAXRETRRES & SSHITERHE

- MEMA:
— B
— Intra-Pair Skew
- ENEARE
—  EHEIRE
—  EmbimEiif
— USB3.0 ¥1 USB2.0 [E/fIE D B
—  ERIHEETR

Teklmnjx*
18 | 2009-12-15 Tektronix Innovation Forum 2009 |nn0"-fati0ﬂ FD[‘U]‘T}



Ellisys EX280 ££ill|z§- USB 3.0 5734 {X

. 4 \#Jﬂxr‘ BA=E
USB host & device 13|

- 1$ﬁlé§]\*ﬁ 0 A new generation is born...
— IFIRIEEh R
- BTSN
- PEEIREE
. Ziii._a%f‘ RAAE
USB host & device A &

— MRAEIRREAZE
— MRESHREIIALE

Ellisys USB Explorer 280

— Va mi1ZASN
- ﬁlliq—l ﬁE SuperSpeed USB 3.0 Protocol Analyzer and Traffic Generator
— SBERESH
Control Computer
Control Computer e y . T )
— HREMABYSFBEENR =y
BB Y ST IURE - ~ \\:}/
nalyzer S —

Analyzer

Generator
e ;
; o)
Dovi.
= evice Unde, Test Sl e
1EKIronix’

Host Under Test WWW.G”lS S,Com
19 | 2009-12-15 Tektronix Innovation Forum 2009 |ﬂnOVEitlDﬂ FDl"Um




9
USB 2.0 — 3145

EaRE

- HRE

© EEEE || M -

. AR N —
X HETERE (G TGERAH) B e B s =

- JK #3h o
- KJ s

. SR

© RN (T ) Te—
S o5 T T U N SR = cEccem

B 20 &

- Packet Parameters

- Suspend

- Resume - [aye

- Reset from High-Speed WE] . . a8 .

- Reset from Suspend — |

Teklrnnjx'
20 | 2009-12-15 Tektronix Innovation Forum 2009 Innovation FDI"UIT]


演示者
演示文稿备注
Signal quality test is the most crucial of all the tests. If a design passes the signal quality test, there is a very high probability that it will pass most of the other tests. Signal quality testing includes……………………..



Further, please note that within the broad spectrum of signal quality tests, the Eye diagram test is the most crucial and a pass for this test assures the developer of a robust design. 
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演示者
演示文稿备注
Ultra-wideband has applications in ranging, imaging and communications. The common characteristic is modulation bandwidth. The difference in modulation bandwidth is not subtle. For example, wideband CDMA has a modulation bandwidth of 5 MHz, whereas WiMedia UWB has a modulation bandwidth of 1600 MHz. With a difference of almost three orders of magnitude, it is not surprising that test equipment required would be different. 

UWB WiMedia has been chosen for wireless USB. It is also considered for other technologies such as Bluetooth SIG and WirelessHD™.

Unlike licensed or unlicensed technology, UWB uses everyone’s licensed and unlicensed spectrum. Thus, there is a need to pay special attention not to interfere with other technologies. UWB deploys Cognition for Detect and Avoid technology to avoid interference.



*******Recent changes in the industry as of March 16th there WiMedia will cease to exist as an organization and future UWB technology developments will be handled directly by WUSB and Bluetooth SIG, which are currently both the only adopters of the certified platforms.
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演示者
演示文稿备注
Wireless USB Error Vector Magnitude (EVM) test spec is a subset of the WiMedia certification platform PHY test. Not all data rates, TFCs, Band groups, and measurements for WUSB testing currently.
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演示者
演示文稿备注
Modulation quality displays of constellation are not always good enough to determine the root cause analysis when a device performance is compromised. By selecting the additional analysis of EVM versus Symbol and EVM versus Subcarrier, the time and frequency components of an error can be determined.

Within the analysis window of time, the EVM versus Symbol can be shown to correlate Error Vector Magnitude of the symbols over the analysis duration. Determining the time-variant behavior such as external interference, settling time or other internally generated errors, can be an important diagnosis tool for UWB WiMedia radios.

The EVM versus Subcarrier display shows the measured errors over frequency. As the subcarriers are equally spaced 4.125 MHz tones across the 528 MHz channel, by displaying the results of the EVM versus Subcarrier, you can essentially have visibility to the errors that could very well have an IF or RF frequency dependency.
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演示者
演示文稿备注
On the horizontal axis we have depicted a section of the design cycle, which starts with the design, over to verification and on to compliance testing. 

And on the vertical axis you can see a section of the protocol stack, starting with the physical layer and it electrical as well as logical sub-block and the Data link and transaction layer on top of that.

And the Test challenges that engineers are faced with are depicted along those lines.
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digital cameras to easily connect to a PC. Wireless USB adds the capability to seamlessty connect
these devices without cakiing. The theoretical maximum data rate of USE 2.0 and wireless USE is 480
Mb/s and USE 3.0 will operate at & Gh/s

APPLICATION NOTES

USE Technology Fact Sheet
This fact sheet describes the key elements
0f USB and the Tekironix solution

WEBINARS

Testing of High Speed Serial Designs
This tutorial will be helpful to all design
engineers that are working with high-speed
serial designs such as SATA, PCHExpress,
FB-DIMM, and HOMI. This presentation will
take you through connectivity and receiver

TO CONFIGURE A SOLUTION m

Understanding and Performing USE
2.0 Testing
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testing as well as the signal-analysis
requirements for your high speed serial
designs

Wiews All

This application note focuses on
understanding and performing USH 2.0
physical layer measurements and electrical
compliance testing (electrical and high
speed tests) and will include a discussion of
the instruments required for each test.

The Basics of Serial Data Campliance
and Yalidation Measurements

This primer is designed to help you
understand the common aspects of serial
data transmission and to explain the analogy
and digital measurement requirements that
applyto these emerging serial technologies

View All
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