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0.0ns 0.990ns 2.000ns 2.980ns 4.000ns
[ Pl > P2 > P3 > P4 >
Period  0.990ns 1.010ns 0.980ns 1.020ns
WL 0.020ns .0.030ns 0.040ns
TIE 0.010ns 0.000ns 0.020ns 0.000ns
Period Jitter =18.3psStdDev (0.990/1.010/0.980/1.020)
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=36.1 ps StdDev
=9.6 ps StdDev
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, _ 2ofsto) | 016
Fora BER=1012 p, =14 s ---7foreachtail 4o (20) 228 10?
RJ Ba (+3a) 1.35 %107
8o (+40) 0.32 10+
Then "/PP RJ n S or =nxdJ,,’ 100 (<50) 2.87 %107
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JU ST wo | o
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«  Single-Source

«  Period

«  Frequency

«  Positive/Negative pulse width

« Dutycycle

« Rise/Falltime

«  Dual-source

«  Setup/Hold time

« Phase

« Clock

«  Time-interval error(TIE)

«  Cycle-to-cyclejitter

«  N-cyclejitter

«  Cycle-cycle positive/negative pulse
width

«  Cycle-cycleduty cycle

« Data

« Time-interval error(TIE)
. Datarate

« UnitInterval

EZIIT+ BEB s Rt

«  RJ/DJ Separation Components

« Random jitter (RJ)

«  Deterministic jitter (DJ)
Data-dependent jitter

- Inter-symbol interference (ISI)
- Duty cycle distortion (DCD)
Periodic jitter
- Totaljitter at user-selectable bit error
rate

«  DisplayViews

«  RJ/PJhistogram
«  TJhistogram
«  DDJhistogram

«  Composite histogram (TJ, DDJ, RJ/PJ)
« Jitter spectrum (zoomable)
« DDJvs. bit (for repeating patterns)

«  Bathtub curve (eye-openingvs. BER)
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Keysight Infinijum : Monday, January 26, 2015 12:44:43 AM
KEYSIGHT

Offline

Waveform Area 1

RN PI Tailfit Histogram |i|| Graphs |1[|
RN,PI Histogram (BUI}) Noise SpeLtraI versus Tail Fit (BER-S

N/

RN,PI Spectrum RN,BUI Tail Fit Histogram (BUTI) ISI Histogram (BUI)

Z

ISI versus Bit

Results (Measure All Data)

2.550000 ns \ Y | 5 1-56 51| Source Memory 1 461.92 mV
S by 1| RJ Method Tail Fit [ 73.80 mV 2
113 - 225 Data Rate 1.999979 Gb/s | TI{1E-12} Ones 657.04 mV/ s y PIrms Zer 870 pV
PIrms Ones 930 pV

2550000 ns Count Oy
5.100000 ns
196.0784 MHz [ 226 - 450 i Pattern Length 64 (ra)
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« PLL (BiABIFER)
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PLL B XY sl £ BY =200

PEpRiBRERITF: MERHFHNESRANESHREIZE

Outputjitter

Inputjitter

Close to a pure clock

—\

Jitter Frequency
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Time base

Position Position

27.714500 bit

27.959000 bit

bt . Time base
120.0 ps/div 2.3912 ns windowing. ..

1120 plddiv 118 pH

Time base
120.0 ps/div E windowing. ..
1120 plddiv 118 pH

U IR

-~

8MHz BW 50KHz BW

MINSIEFT B & RIHEshA )t mMER s L LA S B R
AU EBEIRE R Lo YRR E S RHRT e R IR
M2 2 BVER B LE S PRIB s if
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WEIRFRRYITFSOJTF

o NERBVERITR HIRE RV
o RETRZENEE
o HERIUEEXTNHIRENREBIMY. B, BEHEERTF

iy

| Sampler ! -
\ ] (Receiver) HE >
S ) FINF T B0 O
Datalnput 4 PhaseDetector A:n";)t"lr ’V‘?'.'iﬁumcfrwg [ ecoveredCiock €2 E%’ﬁ? yite=d)

Basic CR Block Diagram

i PR R
H%Eﬁ’rﬁ

/\/

Clock Recovery PLL Response
Jitter Transfer Function (JTF)
and
Observed Jitter Transfer Function (OJTF)

PLL “Jitter Transfer Function” (JTF)

- KRN ESFIEaEEE S DRESE

PR L (i) T P =i Kool oroiert s Ay
. EERESRHE (LPF) ) = \\ | ﬁ*ﬁ”‘“*fggﬁ%ﬁpf SR, =
é_ 0.8
2o A
JTF=Closed loop gain £ 04 OJTF 1 JTF
e _ % ~G(9) =[G ” N ~1-G(s) =1~ [G(5) p
¢n * (S) 8.6E+3 l0.0E+3 lOO.bE+3 1.0E+6 10.0E+6 100.0E+6

Frequency (Hz)

BEWARE of Clock Recovery

(PLL) Definitions!

> Standards (and scopes)
describe PLL requirements
differently.

>HW CR loop BW setting configures JTF } -
>JTF Example: Ethernet, SONET/SDH

Keysight 86100D Sampling Scope l‘.

B 0 68
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Clock Recovery .7 x| Clock Recovery

- - - | Clock recovery applies to protocol decode, real time eye, serial '
Clock recovery applies to protocol decode, real time eye, serial data analysis. Ri/Di. and TIE iitter measurements.

data analysis, Rj/Dj, and TIE jitter measurements. i lork Ricavery Nnphies o
© All waveforms

© All waveforms @ Individual Waveforms
@ Individual Waveforms

- Clock Recovery Applies To

Preset

| Custom
Preset
Clock Recovery Method

- =
Custom ) second order PLL_

Clock Recovery Method

| Constant Frequency | v || Nominal Data Rate

Constant Frequency [2.500000000 Gb/s| ¥ | A
First Order PLL O Fully Automatic _ PLL Specification
Second Order PLL @ Semi-Automatic @ © oItk

Explicit Clock . Manual Loop Bandwidth

Explicit First Order PLL v |ﬁ|T 1.500 MHz |ﬁ|ﬂ
Explicit Second Order PLL nominal data rate will be

Equalized First Order PLL ni-Automatic is selected, the 'L—I—YHI —
coataodSocond Orr s (1 s on thegen o [ 1o (RS
Fibre Channel youp »Yamping Factor

: v|A

|.oop Bandwidth Divisor
1.66667 k [V Al

FlexRay rred. Use Semi-Automatic when e —
MIPI M-PHY PWM y jitter exist. . Transition Density Dependent

vanced... Advanced...
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« TEEEsAnalyzers B Quick Eye Diagram-->18N 39818, BPAJIHER
ETRESHERE,

« BEIE, HEIAKAGolden PLLBIFEIMRIEIHIMEH . NBFE, PIELLEM CECETHY
B8,

File Control Setup Display Trigger Measure Math |Analyze | Utilities Demos Help

Mask Test.
Automated Test Apps

Analysis Diagram...
Measurement Analysis (EZIIT)...
Jitter/Noise (EZJIT Complete)...
RTEye/Clock Recovery (SDA)...
Equalization...

CrossTalk....

Launch Vs,

SED |EDIUBA | SEalW Pl

-85.0 mv

-255 mV

-340 mV
3.00 ns 400 ns 500ns 1-3]
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o REEERRInfiniumASIREZEIANalyze R,
* JEERTEye/Clock Recovery(SDA)---, F#H—NHAISHEE,

File Control Setup Display Trigger Measure Math EAITalYZe;LJti|]tiE‘S Demos Help
Histogram:... |
Mask Test...

400 mV

| Sea awnl

300 mv

Seap |ealuan

L-_ti.:ﬁmff.vnh?bﬂ-i.w;;-ﬁmléﬁ-ﬁh&ml\lﬁi,n'.lv;i_im.lat,-v..;'-i\'ﬁ,‘m;!u.wmré:.-xm~.¢i1_;-nii!t.|r‘a~i1wfhwW#mw;ww;ﬂmwmNwﬁmbw;m@mﬁpwg&wm i

200 mv

100 mv

-100 mVv
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-400 mV
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(| Setup Wizard... ; \_’
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A nISDARS

o EHTBISDAFFH A EEE KT

o TE3#EAISerial Data AnalysisxTIEIE,

TRIRRRENIRE, ZAEAMLL
VeI AR Setup Wizard:-

o HIM—DIHEOXNEE, BIASIHEE, 2RISR

o EE R AHINextiZsll, HAT—

Serial Data Analysis

Waveform

Channel 1 [} i_Setup..._| (10, 50, 90% of Top, Base| |

Display Recovered Clock
tical

O Automatic @ Manual

N5RE

| Serial Data Wizard

Clock Recovery
Wl Thresholds

Time Interval
Measurement

Real-Time Eye
Display Clock

(8 2 B —BR B,
-BIEBITEUE DM ERSRd.

[
This Wizard will help you to quickly perform serial data analysis on your

Infiniium Oscilloscope by walking you through all of the necessary steps.

If you wish to perform mask testing, cancel this wizard and select Analyze,
Mask Test from the main menu. Loading a mask will perform all of the
setup required.

Any selections or changes you make in the wizard will be undone if you
press the Cancel button at the bottom of a page.

To begin setting up serial data analysis, click the Next button.

Cancel
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« BAREFRHITRENEHNESEE, JUETKENRARE. NE FEXSEZRHCEER
. H/Al_?qzﬁj‘fﬁlﬂlxéﬁ/i, MIFERPBREMRETT A, BSRRT

BMIENT R, ARERSEINE F—PFRENANE,
« I ESHITEER R LNBEMENR, NMEBMAATKENE BENHR, BEIHEE

Serial Data Wizard JZHE ;J:% lﬂ: ﬁ—_ i {mu ﬁt J Constant Frequency

Constant Frequency
First Order PLL

Select the data signal to analyze.

— e |
Clock Recovery | Channel 1 |l| EI/‘J /fEi g ﬁlﬁ

Thresholds Select the clock recovery method. If you are unsurgealic ol oo o
Time Interval method to use, select Constant Fr eq uency. N 2 > N -
Hine douenvel [ T— e ek & 77 2, Second Order PLL
onstant Frequency | Y | N | lock
Real-Time Eye E} N Explicit Cloc
: Autoscale vertical will optimize the vertical scale fo w2 [Il-j §IJ —F I Eliﬁ p
I (e e— Explicit First Order PLL
Requeion ,IAutoscaIe Vertical J P

ﬁhz‘i%ﬁﬁﬁﬁ Explicit Second Order PLL
7‘7 EJ:E@ E ij]x'_E'*ﬂ—i Equalized First Order PLL
Equalized Second Order PLL

Fibre Channel

FlexRay
MIPI M-PHY PWM
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- RIBNERE FENEEARR, HEIGESSEFMBRENSE
o BIIAT: ESERE. BMBES
« —MPLLAIN: E5FFK. PLLIAKS
« “KPLLAZ: 15 PLLIFES

7N

7N

SEREK,

ial Dala Wizard a Wizard | Data re
‘ Enter the nominal data rate of your signal.
| Clock Recovery. Clack Recavery Clock Racovery
Thresholds Threshalds Thresholds
p bandwidth for Lthe
Time Interva Tima Enterval th & is ax) Tirm: Interval
Messurerment Measurement Measurement

Real-Time Eye
Desplay Clock

Acquisition

G e e SN

Real-Time Eye
Display Clock

Acquisition

1.6

[ Concel < back | tiext > J§ inich ]

Real-Time Eye

Display
Acquisitia

e e G

NeulHelium
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« & E(ESThreshold, 1B&1E3F50%89Vp-p, AJLAsEFAuUto Set
Thresholds#ZE B &g E.

 I&TEHysteresis (#H) PIEVNETFIREFRASIRNRERESEHKE )&, I
BEEXARGNREHE,

Serial Data Wizard 7

Set the receiver switching threshold or the level that the clock switches.

Adding hysteresis will prevent false edges due to noise.
Clock Recovery

Thresholds

Source _
| Channel 1 | b |

Time Interval
Measurement

_ |Auto set thresholds|
Real-Time Eye —

Display Clock Threshold
Acquisition |UGV— v | A _ Snap to 0

| Hysteresis
| +/-25.8397 mV

* & NeuHelium
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o AIAFREHITRNBEENANERN, BEHETTIENSENE
o RIEBFBERITAREATATIENE
o BRFHTTIENE, rEZNELERBRAXTEE (F)) 30 X368 (Ul)

Serial Data Wizard

Turn on a Time Interval Error
measurement relative to the
recovered clock (Data TIE)

Time Interval r Units

Measurement O Shrnnd
Real-Time Eye

Clock Recovery
Thresholds

@ unit Interval

Display Clock

Acquisition
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o EELNEEEE T,
o BILURIEREA)%EFast, Worse Case Only I TR ERER B3
o mifNextizdl, HINZEREME AN AE

HEELNEEES M2 S RIBItL:
« Both: ®&FrEBItiI
« De-emphasis: XBEEMENL, BPIEBKE(U
| W « Transition: XE&BKT(1
« PatternQuality: (NEIRFERRSEIEL
Select which bits to include

Serial Data Wizard

The real-time eye display creates an eye diagram by overlaying each unit
interval of the data waveform according to the recovered clock. The update

Clock Recovery of the display will be relatively slow as each interval is plotted. Clock Recovery O All

Thresholds Thresholds . De-emphasis
Time Interval Time Interval e .
Measurement Measurement . Transition
Real-Time Eye Real-Time Eye @ Pattern Qualify
Display Clock Display Clock

Acquisition Acquisition Qualify the real-time

Turn on real-time eye display
. Fast, Worst Case Only

=7 -6
_—
X

X
" om

° NeulHelium
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Serial Data Wizard k4

The recovered clock can be displayed along with the data channel. This

gives an indication that the clock recovery is working as expected.
Clock Recovery

. Display recovered clock

Thresholds

Time Interval
Measurement

Real-Time Eye
Display Clock

Acquisition

NeulHelium
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o RETKREBNEXHBRSER, SEXFR. FERENKTFRHELRES,
- BE P ERXKARREREHE,

Serial Data Wizard e s

Based upon the specified loop bandwidth, it will take 3.33 ps for the clock
to lock to the data. It is recommended that you fix the sample rate to 20.0

Clock Recovery GSa/s and set the memory depth to 100 kpoints.
Thresholds Memorv Depth
Time Interval S ——
e inent 100.000 kpts  [ENCUEATY B Fast Update
Redl Iy Sample Rate
Display Clock e e, Y .
e ot 20.0 GSa/s LR EPLLASHIE A, TR B—
Acquisition . SR B LUERY FR B E SR £, b=

EHENATE T

° NeulHelium

M= 3= AN T BE




TE10: 1B

Serial Data Wizard 4

Congratulations! You have set up Infiniium to analyze serial data. Click the
Finish button to apply your settings.

Clock Recovery
Thresholds

Time Interval
Measurement

Real-Time Eye
Display Clock

Acquisition

° NeulHelium
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- MAREIREATTAIRE, ANERMRI N2, LR AESEIE, TEBRE
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- AREFERAETLE, EENNERESHRE
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BRI U TR SRR
BEER: USRS S B

Setu) splay asure Math Analyze UtV Les Demos

3.3
B08 Wims
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o S FMeasuredE TFAdd Measurement:--, FTFFIINEXHEIE
o ENEnEFiEFEEye, AMFIHEBEXNEZEHNE, 8FEES. BR. Haigk,
o WEAPRERPNED, mEApplyiEHEIalAINNE,

s
File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help
Add Measurement 7 X

\H HH'\H” \ |

- Measurement eh|
Mixed * |Eye height : " I F" 1 [ h Il M
Spectral Eye width ‘ ‘ H ‘

B Eye jitter
IR
T p— I" Crossing %

AT bbb HJ

-100ns -5.00 ns 0 Cr

- Setup

27
20
PAM =|| Q factor i
L' puty cycle distortion : :
o Fue lcoan ‘ ||
L 714 J -20!
- . 'M ‘ -27.

Source View -
Real-Time Eye

i ) . 11.9105 MUI
o Channel 1 |C°|°' Grade | . ||

2860 Wfms
~ Eye Pattern Definition
Eye Width Algorithm

© Use Measured Data @ Extrapolate Using Standard Deviation

. Thresholds... — 10.0V +/-24.7957 mV
__ Limit Test... J

38675 ps 38875 ps 38875 ps
=, 7 Be=Height(l) 4155 mV 417.66 mV 4155 mV 4193 mV
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« TEAnalyzeS g NiEEMask Test:--, B AFTFARRMIASTIEIE
o FF5| SRR SUEFITENR M
o FFIRERRMNIHBEIERG

Mask Test

| Utilities Demos

Histnorzm. .

| M Enable

Automated 1esL Apps |

Measurement Analysis (EZIIT)...
Jitter/Noise (EZIIT Complete)...
RTEye/Clock Recavery (SDA)...
Equalization...

Forever
B s

p_ v N
= F

° NeulHelium
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~ Mask Selection

PR BRI

+ Mask Test Options
B Invert Mask

Either load a mask from a file
. Averaging

or use Automask to create a
new one

~ Run Until . - Real-Time Eye Unfolding
| Forever |-\7| Individual bit errors may be
. ——' | observed by unfolding a Real-
- Stop on Failure Time Eye
Perform Multipurpose on Real-Time Eye
|
Failure .
: Unfold Real-Time Eye...

Set up Multipurpose...
Clock Recovery...

EMask TestXIEHEAH, Ak _EAAIEnable
mEHE TN AMLoad Mask---#2H, ¥TFLoad MaskXTiEHE,

RSN BERRIRIRCA, 1rILLE 2 EXFIER.

| Select Mask File

Look In: | Masks

| Name A
Comms

FlexRay
&
My Documents

User Data

Files of Type: | Mask Files (*.msk)

Type
File Folder

File Folder

User Masks
e [—
Y| | Cancel ‘
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Enable

- Mask Selection

Either load a mask from a file or
create a new one using Draw
Mask or Automask.

No Mask Loaded

Channel 1 -3

Load Mask...

Draw Mask...

- Run Until
|..Forever |i||
B stop on Failure

. Perform Multipurpose on
Failure

Set up Multipurpose...

B 171-341

Draw Mask Test

Real-Time Eye '

66.868 kUI

15 Point Polygon .

14 Point Polygon
13 Point Polygon
12 Point Polygon
11 Point Polygon
10 Point Polygon
9 Point Polygon
8 Point Polygon
7 Point Polygon
6 Point Polygon
5 Point Polygon
4 Point Polygon

3 Point Polygon
6 Point Polygon

Delete

1/[-81.13 ps "||.162.1 oy | 2 [50.87 ps

4(-81.13ps |[98.44mv | 5(-330.0ps |1632mv | 6[-3:

1 Delete All

[162.10mv | 3]
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File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

[90.0 mv/ |[0.0 v @1 |

.Real—'l'lme Eye
4.22993 MUL
145 Wfms

=]
3
m
=
]
]
2]
<
)
=
s
2
]
4}
w

RAR X
W=

-180 mv

-270 mv

-360 mv
-400 ps -320 ps -2 s -160 ps 400 ps 1
[2.00u1 [[0.0 UI PO
|I| Results (Measure All Edges)
(%]
= 1-1646 B 26352 - 52703
1647 - 3293 Il 52704 - 105407 Total Ul 422993 M Poly 2
3294 - 6587 Failed UT 342 Poly 3

65 175 Total Waveforms 145
13176 - 26351 " Tailed Waveforme 177

Mask Test 2G5 Poly 1

- 2IASEN

BpEeIIo|

WLt '\ tEtRE
AR <BUIER IZUZ
P JBR U %Zﬂ% :
o NeulHelium ElREFiZ SRR
e i s
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=]




NeulHelium

M= 3= AN T BE
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- BERRENER O, AT EEERRNIE)
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A, EREM YT,
« MAnalysisSZEE NBRITFMask TestXHIEIE, mEHEA NBELRUNnfold

Real Time Eye:---
o EHXNEER, sdiPositionto First Failure, BkEE—

Mask Test

Enable

~ Mask Selection

Either load a mask from a file
or use Automask to create a
new one

| 265
I Channel 1

Load Mask...
|

~ Run Until

| .Forever |Y|
B stop on Failure

. Perform Multipurpose on
Failure

Set up Multipurpose...

(| Unfold Real-Time Eye... » |

B, FH—THTBIIEE,

. - Mask Test Options

B Invert Mask

. Averaging

- Real-Time Eye Unfolding

Individual bit errors may be
observed by unfolding a Real-
Time Eye

Real-Tim~ E.'.A

, AIERAEERE —/RIBRRVKT

MEEMBIEL 1L

%E—ﬁ?@ﬁ})ﬂﬁﬂﬂﬁﬁiﬁﬁ’ﬂuI;’fﬁl
—PUIRTEER Z P RiEM

Unfold Real-Time cye

To position to the first failure, stop
| the acquisition when failures have |

occurred. You may use Stop on
Failure in th= Mask Test dialog.

\Number of failed UI: 2

' Position to First Failure

> | Use the Navigation buttons under

_—

ClocK recovery...

i the Waveforms to search for Mask
| Failures '
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« FIiRIESE EERREMBI L
BERNEIRE, FIUEEERERY, 2TEiEiR

File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

411740 ps -411732ps -411724ps -A11716ps  -411708ps  -411700ps  -411602ps  -411684ps  -411676ps  -A.11668 s

© sops (411699765 | @ T MIEMEEINT
(&) Results

Mask Test 2G5 Polyl 0
|__ Total UI 7.96396 M Poly2 0

| of 2| Mask Failures a

Failed UI 486
| Total Waveforms 273
~ | Failed Waveforms 205

Poly3 2345k

i FHI ) i 4% ] Bl 4
N LR S,
eRi=i VA BT B
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o TERZRANalyzerSEBIERQuick Jitter-—>AENRVIBE, BIRIRRERES
AIRIShAD R s AREE R

o BEIE, WHERIAKAGolden PLL BB HIRRE . MNBEFE, RITEIER &K
RImEIRE,

File Control Setup Display Trigger re Math Analyze Ubilities Der
File Contro! P nlay _.'I'I iy

e Channel

LY

Mask Te © channel 4 e 340 mv

Automated Test Apps

Seap (R

5.00 ns 200 ns

RJ,P1 Histogram Compasite Histogram RJ,P] Threshold (Periodic)

T

DDI vs Bit {Zoomable) [ DD Histogram il ‘ ectrum (Zoomable)
L Gl DR LR

RI Methos
Paltern Lenwglh
IN1E

R
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« IRHHEREBERETR,IFEMRERERNERGE, A, EHizi7QuickJitter.

[ Utilitics  Des

| Gallery...
Quick Jitter
Quick Eye Diagrams

Histogram.
Mask Tes

Automated Test Apps

SEa [EINLIA

Equalization...

oMmmo

Source

@ Periodic @ Arbitrary

151 Filter Lag

00 ns/ 00s
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o Boiolgs, BRONE S B RSLTNNK B4 11 s K aso
o REERInfiniumARFoEEsEIANalyze R &,
« YEEMeasurementAnalysis(EZJIT) -+, H—NEHBIXNEE,

2

File Control Setup Display Trigger Measure Math | Analyze | Utillities Demos Help
Histogram...
Mask Test...

Automatod Toot Ao

L ||

| Measurement Analysis (EZIIT)...
Jtery Nuise \Leset wAannpiele)...
RTEye/Clock Recovery (SDA)...
Equalization...

g
m
=
o
w
0
<
o
=
o
ke
=
o
o
2]

-10.0 ns -8.00 ns -6.00 ns -4.00 ns

5 Y 2.00ns/ ||0.0s &) T 0
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EoIBEIDITISERS

TE5% HAYMeasurement Analysis(EZJIT)XTIERER, WetF A EARYSetupWizard: - BIEIEh D 71%
Sz

o HIM—DIROXNIEE, BRSIEE, ZRASK5ISHER ST REXNSE,
R RN A RINextizll, FHENTF—1P5RHE,

O = ——
Maasurement Analysis (EZJIT)

-~ Select Measurement to Ana |YZE B i Ee gy ol e Thresholds To begin setting up your jitter measurement, click the Next button.

Measurement Analysis (EZ]'H) Wizard

This Wizard will help you to quickly set up a jitter measurement on your
Infinilum Oscilloscope by walking you through all of the necessary steps.

General Setup
Any selections or changes you make in the wizard will be undone if you

Measurement press the Cancel button at the bottom of a page.

Selection

Measurement
Histogram

| None |?‘|

| Add Measurement...

Measurement

B Measure All Edges

To analyze measurements, the scope must measure all
edges in the waveform. This may impact performance.

- Select Type of Analysis

B Histogram B Trend B spectrum
| |




T3 M KRZEMIZ

HITEINNR RN, BEFEMUTRBHNERGE, URAESINERN HaE, BEXKBAWR
HRYERE IZE BN AT,

| — 3
Measurement Analysis (EZJIT) Wizard e
To optimize the performance of the jitter measurements, several options
[‘]%El}{ﬂﬁﬁg'ﬂj B @,?ﬁ should be set up prior to making a measurement. If you prefer not to have
) 27 General $etup i : < _
. 12%7]7‘)%%535}%9’]?7( /¢$1—g—'_\ . t an option set for you, please uncheck the appropriate boxes below
T easuregien i
. KA FEHIHRE el octiod Set maximum sample rate
o KHABENEHE i > Turn off averaging
XL B XA BAa I ERN Measurehent Turn off voltage measurements to improve throughput
Histogram
g Autoscale vertical will optimize the vertical scale for all active channels.
Measurement ]
Trend Autoscale Vertical |

Jitter Spectrum

Congratulations

PR HITER TS
BB EhERR
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° NeulHelium
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« mSelect Measurementto AnalysisaMIBYETLElfr, FTH MIFsR, wEEF
FrEE Ry B

o WIRFAEMMNIAINE HARBUE, BILLSREAJD Measurementi&H AN
o fE@ERBALLANINData TIEMNRINFH #1747 9, BB InE A

Measurement Analysis (EZJIT) Wizard

- Select Measurement to Analyze

General Setup MNone

Measurement

Selection Add Measurement
Thresholds

Measurement
Histogram

Measurement
Trend

Jitter Spectrum

Congratulations
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o LUAIDMNTData TIESBI:
NS SHEE M RFRIE S &
miiClock Recovery:-#&Hl, IKENHIME /A NEE
RETIEFilter--1%28, AIEFERATIER KRS

o EERNHIMEARE, KARERENSHETERRE,

Add Measurement

- Measurement 1 Description

Setup time

ol I ES

Time Interval Error (TIE)

Unit interval E/\j Eﬁ)\ﬁﬁ
N-UI
UI-UI

S ——————— -] 171 57 | |EJE O
[m} \%\ _gl_ \%\
Source %\ ('ﬂ;&l_ = 18
o Channel 1 ',‘-ﬁ'j\%)

~ Clock Recovery

€| (Clock Recovery...|[) IE Filter... ‘

BYSMRE A MBS E, 18

22 IR ENHER 70 B9 1 B

~ Units

© Second

@ unit ]|11tewal ‘ ﬁ%?\miﬁ%%ﬁl\] %%'TJ__E
AIVELX #E (B
8]) & ZAEXEE (
ul)

|_Thresho|ds..._| 10, 50, 90% of Top, Base

Clock Recovery

| | Clock recovery applies to pre tocol decode, real time eye, serial data
analysis, Rj/Dj, and TIE jittr.r measurements.

Clock Recavery Applies Tc¢

@ Al Waveforms Clock Recovery Source
L S
Channel 1 V]

© Individual Waveforr s

| Preset
Custom

|  © Fully Automatic

@ semi-Automatic

@ Manual

| If Fully Automatic is selected, the nominal data rate will be

determined automatically. If Semi-Automatic is selected, the
nominal data rate will be determined based upon the given data
rate. If Manual is selected, the nominal data rate you provide is
used.

Fully Automatic is generally preferred. Use Semi-Automatic when
large quantities of high frequency jitter exist.

Advanced...
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Measurement Analysis (EZJIT) Wizard ?

TG, 1SEBE

Set the voltage level where you want the measurement made. For two
source measurements, make sure you set levels for both sources.

General Setup

- Levels Apply To

Measurement

Selection '. All Waveforms

hde © Individual Waveforms

Measurement ﬁj::% EEIEl\—_I BE—I«QE‘E Fﬁ-
Histogram LE""’E‘lSOU“:e—_“. XTI AYME S RE
Measurement ‘ Channel 1 | A\ 4 |

Trend —_—

Jitter Spectrum ~ —_—— N
p G E{==Threshold, &

B IEE50%HVp-po

Congratulations |_W|

Threshold Level

(0.0v YA | E®snaptoo
_ R EHysteresis (M) B 8
Aealah S NETIRESRES R K5
|+/-22.2765mV | W | A | BRIESHTA, JE EXE
PRV TRE 2B,

< Bacill

° NeulHelium
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Measurcrm:nt Analysis (EZJIT) Wizard & 4
The Measurement Histogram plots a histogram of all Data TIE
measurements. Use the Measurement Histogram to see the overall shape

General Setup of the jitter distribution.

Measurement

Selection ’“ r W r\ 'ﬁ ’
Thresholds U L I hJ \ J k
Measurement

Histogram

Measurement

Trend

Jitter Spectrum Turn on the Measurement Histogram

Congratulations

| [ Cancel < Back [ Nexi> o |

o NeulHelium
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o EEEANETRBEEMTELE, URFBINREK

General Setup o

Measurement
Selection

Thresholds

Measurement
Histogram

Measurement
Trend

Congratulations

Jitter Spectrum v

Cancel

Measurement Analysis (EZJIT) Wizard

General Setup

Measurement
Selection

Thresholds

Measurement
Histogram

Measurement
Trend

Jitter Spectrum

Congratulaticns

Smoothing can be applied to the Measurement Trend. Smoothing will
reduce high frequency content and helps extract the signal from noise.

Turn on Smoothing of the Measurement Trend

Smoothing Points
11

° NeulHelium
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o EEREABHTHHERIMEET

Measurement Analysis (EZJIT) Wizard K4l

General Setup

Measurement
Selection

Thresholds

Measurement
Histogram

Measurement
Trend

Jitter Spectrum

Congratulations

The Jitter Spectrum plots the frequency content of the Measurement Trend.
Use the Jitter Spectrum to see the spectral content of the Data TIE

measurements.

Turn on the Jitter Spectrum
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« RETTH, Rin FARIFInishiZHIR HAS

« TEMeasurementAnalysis(EZJIT)XIEEFR R A _EABICloseleH, XKHAXIERE

Measurement Analysis (EZJIT) Wizard

General Setup

Measurement
Selection

Thresholds

Measurement
Histegram

Measurement
Trend

Jitter Spectrum

Congratulations

Congratulations! You have set up Infiniium to perform jitter analysis. Click
the Finish button to apply your settings.

)

° NeulHelium
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Measurement Analysis (EZJIT)

| Setup Wizard YIS 3

Select Measurement to Analyze

TIE(1)
Add Measuremen

Measure All Edges

To analyze measurements, the scope must measure _il
edges in the waveform. This may impact perform ance.

Select Type of Analysis
Histogram P rrend

Histogram Spectrum
Settings Vertical
Window .~ Scale
Hanrig
\/—er‘tical Scale Reference Levg_l___
Linear. = |
F.=solution BW

30 MHz

Spectrum

Horizontal
Frequency Scale

Center Frequel

Start

Stop
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File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

@] N
T )\ 15 S B8R Y

= ||I.Ir
-1.0 mV

’ | | i
bttt Pt 4 b B8 g R e b g O . 8 it A b et b b b e R - bt et = 2T T

ILBA | SESW S

500ns  -400ns -300 ns -200 ns 100 ns 00s 100 ns 200 ns 300 ns 400 ns 500 ns : j:sl_ ﬁjJE 7‘5 , %EE)F[L

sea| |e

& . . | = a2 aRiE

W i ww s mw s e RE, &0
51505 B )60 2

-50.0 ns -20.0 ns -100 ns 100 ns - 5 300 ns 40.0 ns 50.0 ns
@ (10.0ns/ |[0.0 ) o

PIohe e, xRN
PIENTESUSi Y 10

127 MHz 253 MHz 379 MHz 505 MHz 3 z 757 MHz 883 MHz 101 GHz 113 GHz 1.26 GHz

| stop | | cF| | Span | _ [Preset| [} Mark Peaks o
(Measure All Edges)

Measurement |  Cument |  Mean | M | ¥ Scale 3518 khits/ | HistStdDev  15558ps | Hist Min

Hist pxlo 609% Hist Max

X Scale 5.0000 ps/ Hist px2o 98% Bin Width
X Position  -120.0fs Hist p+3o 100% Hist Median
Hist Mean 3.6 fs | Histp-p 144887 ps | Hist Mode

© Data TIE(1) 510 fs 100 as -735ps ! ¥ Offset 0 hits
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VIR BRI/ IRE DR

o Boimoles, BHNE S BT IR LINE B EEE K.
o REEEREInfiniumARSIoREsEYANalyze R E,
o W Jitter/Noise(EZJIT Complete)---, FH—FTRISTIEIE,

Measure Math | Analyze | Utilities Demos Help

Histogram...

Mask Test...

Automated Test Apps 3
]

| Jitter/Noise (EZJ) mplete)...
’ Lay o, R, ‘

Equalization...

=
=
m
=
]
©
7]
=
)
=
(%]
e
=
o
a
7]

-10.0 ns -8.00 n: -6.00 ns -4.00 ns

-

5 .|.°|2.DCI ns/ ]lD.US | ) T .
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SR BEhEE)/IRESRISERS

o TESBEMJittersEIER, EFRAL _EABISetup Wizard:--BIEIDh/1eE iR 18 E
6 S,

o HI—DFRVNIEE, BIESIEE, ZASKBR AR —T T i
FHSE,

o EETRINextIZHl, HENT—DFE,

Jitter LN~ Catup

| Setup Wizard... ’/L. | (EE———

EZJit Complete Wizard i
Measurement This Wizard will help you to quickly set up a jitter or noise measurement on

- R your Infiniium Oscilloscope by walking you through all of the necessary
O TIE( General Setup steps.

@ Period i AL Measurement Type Any selections or changes you make in the wizard will be undone if you
Source Type press the Cancel button at the bottom of a page.

Measurement To begin setting up your measurement, click the Next button.

Calibration

- Common
> - Pattern Length
Source

|Chd|'|r1ei 1 ‘;"| O Periodic . Arbitrary

Auto
BER Level

lie-12 (V] | 163

Cancel

° NeulHelium
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TIE3: MWK esR A

o HITEEPNEAE, BEREMNTIRSENERSE, UNKEEHIER H8E, BERANARRE

A I e |
WERNA],
EZJit Complete Wizard
w - o : e _ .
ﬁ%@u{ﬂ’g{jﬁ{%jﬁ E @}E’ : Tofptlmlze the performanc_e of the ]lt_ter or noise _measulements, tseveral
NNl ‘I;’\]Ij]“b uptions should be set up prior to making a measurement. If you prefer not
° 9é|ﬂ:F >+/JBE to have cr option set for you, please uncheck the appropriate boxes below.

N %lﬂ EE'EUHUEIDLI E Turn off averaging
B X B XA RS & ERN ]
Turn off voltage measurements to improve throughput

SETH Autoscale vertical will optimize the vertical scale for all active channels.
< — < Clock Recovery #ﬁ"
AR =B A B E = toscale Vertical
N —
E/\j E EjJKE;I{ZF Acquisition
Calibration

* 4. NeuHelium
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« EZJIT Completex<#Frdt{THI oIFNIR A= BI D R,
« RJMRNEIDAR, S¥FSpectralflTail FitiiFPE L, BTN RIS

EENEES B9 EZJit Complete Wizard

\ Source
General Setup ‘ Channel 1

FERFH TG 5% M tT '
l:E}rq:j,\(TzH' h 2R e Select to measure Jitter, Noise or both.
= E/\]ﬂ ﬁq: Saurce Type
Measurement Jitter Noise
ST Use Spectral to run faster if there is no crosstalk or BU] present. Otherwise,
TR R BY Clock Recovery use Spectral and Tail Fit.
RIEX ———_| Threshoids - RJ Method

mﬁ“ﬂ-ﬂ\ © spectral Only
c

alibration ot
@ spectral & Tail Fit

ERIRE DR N
RNSEE T RN Method

\ © Spectral Only

@ Spectral & Tail Fit

* ¢ NeuHelium
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« EMeasurementZpsy, FEFEEHRIM R E
TIE: BAEEMETHME, BERBIESIMER T

Period/N-UnitInterval: EEMEEHIRE
o IRENAFNTENESHIESG, @ LA, TEAEEIGA

EZJit Co:npiete Wizard |_.?_f

Set the type of measurement. TIE accumulates jitter according to a
recovered clock. Period and Unit Interval measurements can be used on

General Setup clock or '10' data waveforms.

I:jjf;rime:t Ak o - Measurement ————— Edgesi

Measuren:Znt O TIE (Phase) |I Both |~E||

Setup " = R

Clock Recovery : :f::i Tnfeal ﬁi—’j:i% /E!J 1Et-—LII£TE

;hreéh_c:ds Number of UI E/\] 15 ?E) Kﬁ;ﬁ
cquisition =

Caibration |"—|I|‘ L|

RTINS

Measurement Location

[50.0% LY A

RNV &

° NeulHelium
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« WEEXRIHSH, WiAESEELIZERABE (MIPRBSEEM EERTEA) , WRILIZE
(ER=VELY

EZJit Complete Wizard

Set the pattern length. Arbitrary data is live traffic where the pattern
length is unknown. Periodic data is PRBS or other repeating patterns.

General Setup

- Pattern Length N N
Measurement Type RENNESRE, FEH

Source Type O Periodic ’@EEQI@EZ’EE%E%@

?:ff;reme“t @ Arbitrary

coccrecnen N St F R, Ak W

Acquisition |“-'— . 'fq: E Eb*ﬁiﬂ”}% ,Hﬁ‘t/ig ) ﬁ%

Calibration e ﬁbi@)\ﬁ%éy{éo
AR | B A K E8388608(223),
— L4 B KR, BEL %

R RS E

KBRS R
TJIMEXIWAIBERIE
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T 1IRENIRE ARSI

« NHRERERSHLE, SERENEEBIHNRA

7

EZJit Complete Wizard

General Setup
Measurement Type
Source Type

Measurement
Setup

Clock Recovery
Thresholds
Acquisition

Calibration

Setup clock recovery. Clock recovery applies to high speed serial data
analysis, R] D] and TIE jitter measurements.

Clock Recovery Method
Constant Frequency | Y |

With Fully Automatic the data rate will automatically be determined. With
Semi-Automatic the data rate is determined based upon the given data
rate. With Manual the data rate you provide is used.

Fully Automatic is generally preferred. Use Semi-Automatic with large
quantities of high frequency jitter.

© Fully Automatic @ Semi-Automatic @ Manual

Mominal Data Rate

LY LA |

° NeulHelium
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EZJit Complete Wizard

Set the voltage level where you want measurements made. Adding

hysteresis will prevent false edges due to noise.

General Setup ~ Levels Apply To

Measurement Type

Source Type @ Al waveforms YRR EBE] JPRIRAE
Measurement © Individual Waveforms FF[YTJEZE/\]TE—%EE

Setup Level Source

fatic Recaey ‘ Channel 1

Thresholds e ——— ) L

Acquisition | i 1&%15 =Threshold,
uto set thresholds NN

Calibration A EEEEE—————. l%_ BE ﬁi%SOO/OE/‘]Vp‘po

Threshold Level

0.0V

Snap to 0

Hysteresis i’iEHysteresis (7%}6) A »ER
[+/-22.3100 mV | /J\EE$D5%E%E§|E E/\]@
RIESEkEA, FIE &KX

I BYTRE BB,

° NeulHelium
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o RETOKSHRFRRMTFERE

EZJit Complete Wizard

Set the memory depth and sample rate. —_[i_lﬁgﬂ__;&%%l'ﬂf E
General Setup Set maximum sample rate E_jtilz?%wﬁé;_—'g—lz

Measurement Type | EGLLSS Depth

Source Type © calculate

Measurement

Secwp @ Manual BB ERE

Clock Recovery . Track Timebase (Automatic) ﬁﬂiﬁ-%}fgg

et N .11 10 E (E5RE)
Acquisition ‘%ijj E@)\

Calibration

NeulHelium
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L IRE TR E KIFERTFERE

« EZJIT CompletexxFrimid BN, 5chYZIK:|T/EZ SESRIEERYE K8 FHRETIES,
FREMBI /18 E D RS RIBBEN 25 /FENIEE £ EHH0FRE, MMERIXIHENESRIE
AASHBIRIE,

You may measure the scope's random noise at the current vertical
sensitivity and cal out this value from the reported random jitter and noise.

General Setup

A Please disconnect the signal from Channel 1.

Measurement Type Calibrate [

Source Type Remove scope random jitter [_OK | [Cancel

Measurement

Setup O off
=]

Thresholds ' Manusl EZNT Complet
Acquisition

Clock Recovery

= random noise at the current vertical
Calibration — | out this value from the reported rande tter and noise.
——— = General Setup
B alibrate
B Remove scope random noise Measurement Type -

source Type v S Q
Scope Level 1 RNrms Remove scope random jitter

:1:3”5[? ament ® o
Clock Recovery © Automatic
Thresholds . Manual

f\(ql]lql{lﬂﬂ

Calibration

Scope Level 0 RNrms
- ——
A

Y

Calibration Complete

1.90 mV

You may now reconnect your signal to Channel 1. I >

oK |

e s aes

NeulHelium
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s BT, = NABFinishiZHRHESF
« TEJitter/Noise SetupXIEEF R i L ARICloseiZH, XHAXIEE

EZJit Complete Wizard

Congratulations! You have set up Infiniium to make jitter and noise
extraction measurements. Click the Finish button to apply your settings.
There may be a pause while the measurement system is started.

Setup Wizard... ./ /\{&!

Jitter [[Noise | Advanced |

General Setup

Measurement Type Enable

Source Type RN Bandwidth S
Measurement Wide (White) |l||

Sefup Measurement Location

Clock Recovery 30.0% ‘T_:
Thresholds Display Units Iﬁ"lp? _
Acquisition O volt € srectral Only
Calibration

@ Unit Amplitud: # Spectral & Tail Fit

- Common
[ - Pattern Length

Source e .
|Channei N | © Periodic @ Arbitrary
B Auto

BER Level
112 (] | 127 .

- € Tinen D

° NeulHelium
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Waveform Window 1
Jitter/Noise

: T\_.rpe| All |i|| Graphs |9

- = |
K, P imavuy o

1152 ps

863.8 fs

575.8 fs

287.9fs
- 0.0s
-10.00 ps 0.0s 10.00 ps 20.00 ps
Composite Histogram

T1 «R1, P] «DD]

-1250 ps 0.0s 1250 ps 25.00 ps| 5.000 ps

DD] vs Bit (Zoomable)

La

A ? |
RJFr_n spectrum (Zoomable) BER Bathtub (BER-Scale)

1E
pectral BER Bathtub - TJ Data

LOF-

1.0E-8 4
1.0E-1
1.0E-16 4

T T

310.0 MHz630.0 MH840.0 MHZ1.250 GHz 0.50U1 0.75U1

DDJ] Histogram TJ Histogram

—.—A_.—

-2.500 ps -10.00 ps 0. 10.00 ps

20.00 ps

Composite DDJ Histogram

RJ,P1 Threshold (Periodic)
All = Rising = Falling

[ 1

-2.500 ps 00s

= = :

5100 kHz 770.0kHz 1030 MHz

=

2.500 ps 5.000 p:| 0.0 Hz 260.0 kHz

| & | Results (Measure All Edges)

Source

RJ Method
Data Rate
Pattern Length

Channel 1
Spectral
2.500002 Gb/s
127 (27-1)

TN1E-12)
RIrms,narrow
DJ&&

Transitions

47.26 ps
2.82 ps

7.60 ps
29606009 M

Plrms
PJ&&
DDlpp
DCD

ISIpp
DDPWS

334 ps

4,00 ps
Constant Freq
Both

Measurement  TIE (Phase)

Scope Rlrms 420 fs
Clock Recovery

Edge Direction

Bl RS RIVER
R

- TETRERIER Mz &R
PEFEZNERE 7R,
DA BRAVETE MR

P ERVEESS
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Waveform Window 1

JitterlNo_ise
['¥] Graphs |£|L" A | Noise Level |0
RN, FL spectun & T Cultnuu (DER-Scale) 0 ” RN,PI Histogram 0 —
| wti?fgpectrum BER Bathtub  TI Data o . ”;%Eﬁj\ﬁﬁéi%ﬁl\] B %
1160 wV 1.0E-8 { = | /—-]__\
1.0E-12 { _ - — N
1.0E-16 4 ® E ]-Ej EILB E/\] /N T EI:lL§|J %E
025U1 050U 075U  100UI [2210mV -Z145mV  -2075mV  -2005mV -1550m E_[ﬁ?%% %77”“\” ==} 71N

0.0Hz 155.0 MHz315.0 MHA70.0 MH£25.0 MHz 0.0uUL

ISI Histogram 0 T mmmegeme [ comosemererenco || RGNS 2
“TI * RN, PI » DDI NE‘ZE’\] Eﬁ,ﬁ'fﬁ

1l : '
L T (1 G L

1940 |37.0mV  -2235mV -2100mV  -1965mV -183.0m|B37.0mu  -223.5 mu Omu  -196.5 mu

210mV  -2145mV  -207.5mV 2005 mV

ISI versus Bit 0 ) PI Threshold (Periodic) 0
ictrum = RN Aliased Spectrum * RN Baseline = S

T T T

2450 MHz 4900 MHz 7400 MHz 9.850 MHz

Source Channel 1
16.322mV 0.0V 1.880 mv 16.323mV  17.362158M 632 pV []5%)::'5%\%@ E"\] ;&{EEE%

RN Method Spectral 16 mV
20.258 mV 126334 i oJ2 pv

Data Rate 2500002 Gb/s 0 -207.544 mV 20.258 mV 0.0V 1.900 mV

Pattern Length 127 2°-1)
Unit Amplitude  416.259 mV
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S 14 25R 57 (1)—DDJ vs. Bit

o RAAHMEIEFNE—bitamEsn g/
o [FREEREREE SR FEIH IRV IR 2
o BX RIEEASEARRML SRS T ELIXEIR

DD vs Bit (Zoomable)
Earliest Edge Latest Edge
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AU 14 255R 53 M1(2)—DDJ Histogram

o REIELETHE. TEBUNICEMNDDIDHE HELER
o R¥EDDJ vs Bitl4:E R+ EEE
o« BN FRIETFESMENIKEsISI X DCDFT 5 BYEE 7

Compaosite DDJ Histogram

# Rising # Falling
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H 14 55 53 #7(3)—TJ Histogram

o SIXNERENERE, FiYERHDDINEREUKRI/PINERE
o BN EBDDIKRI/PIXFFTIBAREITTIZE

Composite Histogram
R1, Pl DD]
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M7 (4)——RJ,PJ Spectrum

ZARRI/DID EEIME LS
PIZRI SIS ERYBERRIOR, RIRIANERIES
BN REPIHIIEER

R1,P] Spectrum (Zoomable)

5975 fs
4481 f
298.7 s
1494 =
00 s




14 255 9 #7(5)—BER Bathtub

o RAARYBERIKFFAIT N BV EHES 2B 8 & O
o ERNDEEESNEREARTENINRI R A IMERTZER
« BX: FEFBERKY, BHEAMEEEOMBAKX, E5HF

_ BER Bathtub (BER-Scale)
T] List e Spectral

1ED 7
1.0E-4 1 \

1.0E-8 4
1.0E-12 4

1.0E-16 4

0.23Ul 0.50U1 0.73U1
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Keysight N5465A InfiniiSim #4-E
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EPS:EES A el

File Edit

lCorrecti
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10000000
22493750

SETS00
F481250
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84962500
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109950000
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S-Parameters
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