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줄 긋기

schoi
대체 텍스트
전이중(Full duplex) 

schoi
줄 긋기

schoi
대체 텍스트
반이중(Half duplex) 
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대체 텍스트
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Comments

DUT not needed, set up for Host (Device testing will use same
|:] Setup Equment }_ calibration as Host calibration)

£ D Calibrate Stressed Eye | How to Adiust Pattern Generator Analyzer
g WIS Settings Settings
g Ca\lbrate RJ || Adjust RJ fram || CP1 datapattern, | | Measure with
ﬁ 242 +/- 10% ps-rms pattern generatar 3 dB de-emphasis CTLE and JTF
8] v
2 20| Calibrate SJ
w All points on Jitter || Adjust SJ fram | | CPO data pattem, | | Measure with
8 Tolerance Template, to pattern generator 3 dB de-emphasis CTLE, NO
g within +/- 10% ps CALY
¢ v
=
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Testing
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Lol L%J Calibrate Stressed Eye |

v
2a Calibrate RJ
(20 [ Calibrate sJ
All points on Jitter

2.42 +/- 10% ps-rms
Tolerance Template, to |

| AdustsJtrom

pattern generator

Ll PO data pattern,
3 dB de-emphasis

Pattern Generator

How to Adjust Sstkings
Adjust RJ from | I| CP1 data pattemn,
pattern generator 3 dB de-emphasis

S
I

CTLEand JTF

Analyzer
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within +/- 10% ps

Lzﬂ Calibrate Eye Height
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줄 긋기

schoi
대체 텍스트
생성

schoi
줄 긋기

schoi
대체 텍스트
RJ(임의 지터) - Random Jitter
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Strenned Epe Cabbustion.

Jnes Tolrance
Testing

lf-

All points on Jitter
Tolerance Template, to

——
2 e 1 T Chp
Calibrate Stressed Eye RS Pattern Generatar Aniyaer
v& M Settings Settings
o Calibrate RJ L || cP1datapattern, |||
242 +/- 10% ps-rms 3 dB de-emphasis T
A4
2b Calibrate SJ

CP0 data pattern, || | Measure with
3 dB de-emphasis CTLE, NO JTF

within +/- 10% ps
4

2¢ | Calibrate Eye Height
180 mV Hosts, 145 mV

CPO0 data pattern, bAe
4+ 3dB de-emphasis, -

Devices, +10/-0% W SSC enabled
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줄 긋기

schoi
대체 텍스트
SJ (정현파 지터 ) - Sinusoidal Jitter

schoi
줄 긋기

schoi
대체 텍스트
TJ(Total Jitter : 총 지터)


USB 3.0 2|AlH Hgtd BIAE

=gty mjE & HIE A2 MY

CPO A3JWEE DO.O 8b/10b 2/ 2 & PRBS-16

CP1 D10.2 1010 2-=(Nyquist 3 I+4)

CcP2 D24.3 1100 = (Nyquist F=IH4 / 2)

CP3 K28.5 00111110101100000102 2H=5HH, 8b/10b A| ARG A JHAN 21 HH2 M S
LIEFH = CHA 7HS] 13H 0 & T H|E A2 A9 H80| EFHEICE

CP4 LFPS 22 ool FI|M MS(LFPSO| Cif st XA SHLIE2 & &X)

CP5 K28.7 0011111000 HH=(C| A Al A QL BTH ALE)

CP6 K28.7 0011111000 2H=(C| A H Al A 10| ALE)

CP7 50 ~ 250742 12 0 |50~250742] 12 EHE 5t ¥ 50 ~ 25074 2] 00| LIS(C| Y HA| A2 SHH AL S| 918

CP8 50 ~ 250742 12 0 |50~250719 1S Ht=5t F 50 ~ 25074 2] 00| LIS(CIQH Al A 10| AL 57| e

EX: BEO| E 6~7)

Clo|E{ mHEd
AEEIIA oto] £ Eﬂ/\lﬂloﬂ '—fo" |O|E1 _HF—*% CPO
9;15% H 104 I—|'%15|O1 %'El'.

F

=l

+

B CPO2 8b/10b Q1 2 E PRBS-16 G| O|Ef I & 0| CHDO.0
SXHE USB 3.0 EMADN|ES A3 2 U 21D
=5 2. 8b/10b 9 BY F IHH 71 1 EE 00 4
20| 58| 0|04, 0|24 2 PRBS-16 T EH | 742t 71 A%
20|91 16H| E0] A Z0{E 20| Ch. CP3(E1
SoustHlE0| Iy F2(THY HIE) U T4

2 E 7 E5E0f QUCHS FOI A 8b/10b 912

SAFEH T ELO| T,

SEI
AR A
= PRBS-16

o

" CP12RJ E2F0 AEE I & olCt. (=2 ASAHSO
R SE =S S8 E-=212t dual-Diras

=28
= =

HEEHS S S
2= E S AF85HH S35| ZiTHE ol A DDJ(H OlE o] &4
X E{)E RJZ ¥ 135}E dual-Dirac ¥ 2| ZH 5 5tLIE

g 4 Uck

2= HS AFREC M, ISI(A 2 7t 7H)o] Z kel DDY7}
KIEf SHOIAM HH =0 o 2 HEEHRI SHO| FH5 5T}
1100 2= TJEIQl CP2 T{B & RJ SH 0| ALRE 4 Uk,

www.tektronix.com/usb 9


schoi
줄 긋기

schoi
대체 텍스트
많은 계측기들이 RJ 측정을 목적으로 Random Jitter와 Deterministic Jitter 분리를 위해 dual-Dirac  방법을 구현하고 있다. 

schoi
줄 긋기

schoi
대체 텍스트
긴
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Frequency Spectrum
- BEFORE SSC
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amplitude

-2500

ppm (of data rate)

SSC(AZHE AHERY 252
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=0|7] ?lsf 3714 O/ X
AtEEDH OE T

25Z)= EMI(TEAY| 2H)E
= A AEI(USB 3.0 Z 8ol Xt

1.8SC7t @i2 AR CIXE AERQ Futy AHERR
Hh&IF FOH4(5Gb/s) Y DEIHM =2 XZ9
228038 20|H 0|5 FCC(AYEL2I25)) 2
ol A7l Yol MY S BT S £ 4 Urt

USB 3.0 2|AlH Hgtd BIAE

3 | Frequency Spectrum
AFTER 8sC

FCC limit

-

=i |’
J
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>

frequency

2.0 2X 31Z35t7| 2I5) SSCE 0| 83t0f Fups

AHEZO 0| H X E 24HAIH FCC Bt Lo =X SHE

Ol A0 = &2t TE 2 2 BhS Ot FuteTJt H R EICEH
2IAIH HAEO| "EAE =" Fuk429l 37| = 5000ppm

(25MHz)0|H, =1t HE FJ| = 33kHz, 5,
ot ol oF 7|2l 30usOl £t
3. SSCE A

gt= & ?lghst

MzHY

www.tektronix.com/usb

ol 0| A X[ 7t 24H2[0] FCC

11



OHSE2|70IM LE

2 Calibrate Stressed Eye

& Pattern Generator Analyzer
v a0 Adgunt Settings Settings
2a Calibrate RJ || AdjustRJ from __| CP1data pattern, ||| Measurewith
2.42 +/- 10% ps-rms pattern generator 3 dB de-emphasis CTLE and JTF
\ 4
b Calibrate SJ
All points on Jitter - || CPOdata patte Measure with
Tolerance Template, to 3 dB de-emphasis CTLE,NO JTF

within +/- 10% ps

v

2¢ | Calibrate Eye Height
180 mV Hosts, 145 mV
Devices, +10/-0%

| Measure with
CTLEand JTF

(at 10® BER)

81 8. CTLE( % M3 0| 20| M) 2 JTR(RE A% B4)8 T o510 A A Ofo] BHO| AHBE = 2417 4

= =

0z

g4 M3

VS
=
dg719 2+ At AEY A A D g2 ULt
Ol ZOM= XIEf K ofo] B8 5= 8 O CTLE(E S
M O|HEI0| M)t JTF(XIEf & & &) AtS 2t 2 =
=A719 27 A0 tisl #H 2L

N27HA HYet 2B A 928 282 29 WH
%
!
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Recovered clock does not track jitter
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Comments

DUT not needed, set up for Host (Device testing will use same
calibration as Host calibration)

1 Setup Equipment

L

(= Calibrate Stressed Eye et terkaiiist Pattern Generator Analyzer
.g 4, Ll Settings Settings
g 2a Calibrate RJ || Adjust R from | CP1 data pattern, | | Measure with
% 242 +1- 10% ps-rms pattern generatop 6 3 dB de-emphasis CTLE and JTF
3] v Q
2 b Calibrate SJ
w All points on Jitter i SJ from | CPO data pattem, | | Measure with
g Tolerance Temp\atej attern generator 3 dB de-emphasis CTLE, NO
] within +/- 10% ps dTF
8 v
L] 2¢ | Calibrate Eye Height Adjust pattem CPO data pattem, = -2

180 m¥ Hosts, 145 my generslor oulpul 1 3 dB da-smphasis, [ LZPETE ML

| amplitude SSC enabled =

Devices, +10/-0%
(et 10-8 BER)

Insert CR and DUT into test loop, setup is different for Hosts and
Devices (both use calibration from above steps)

Setup Equipment

Loopback initiation requires various handshaking between DUT
and pattern generator

Get DUT Into Loopback
.
Run Jitter Tolerance

Test each SJ point on the Jitter Tolerance Template for 321010
bits. More than one error means DUT fails.

Jitter Tolerance
Testing

JBl 1. ~E A ofo] 20| 22 E = XE & &= £ M5 HEHE
0| &35t04 2|AH E B ~EBHTY

XIE 51& 2% HIZE

AEP A 00|17 EFEH 2AH B AES A& 5
AL A7H0I M o1 =8 HEQE 20, USB 3.00 = O™ AMITH
2.02 22 BERE|AEJt L e5tct 2| AlH B AE0|| X|E
518 QA HAE HE| 22| BER(HIE 2 F8) HAER

2 st

XEH 58 2 HAEE 2240 Q& N5 AE (Y oA
2T AEY A OL0[)E 0| 8510 2|AHE A Frt
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Fo4 FH FOi4o| i 5ts YA SY Fut4y U
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HE 285 2L|E{ 25t BERS A ST
AIE| 518 At WH| 47 W 2AE REW 2 5(DUTS
EMANETL AT HES B Sots ME)S 4H =2
= XM 8| CH2 L


schoi
줄 긋기

schoi
대체 텍스트
비트


Host Receiver Test

SMIA

Error Detector

Pattern Generator

:*;

Reference Adapter
Channel Reference

ShAA

Device Receiver Test

USB 3.0 2|AlH Hgtd BIAE

Host
DUT

Cable

{type 8} ¢ type AJ
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Error Detector Qi
‘r

Pattern Generator

—§
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Channel ™ Reference i
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J8I12.USB 3.0 2/ AIH B ~E HFH

HH| M3
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#2002
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2|A| Ry
. T - -
52 [ etup Equipmen ST C|HIO| AT} 2 AlIEH gt _ ;
F.E 4 38 |‘/ Setup Equipment
5% | Get DUT Into Loopback HEZ EMADEE E5 @
= | B e e E %E:I H HE USB 3.0 E|__tl in |¢allbrate Stressed Eye
B S SHAOIEF 2 Al 7} 7 E‘
=1 s Setup Equipment
4B 2 Y2 289 g
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= ES
g S CIR2AEE EMII2 HEUA = | Run Jitter Tolerance {_?rl
BXII0| et AE FEH2 =5 4 Q7| =},
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