Agilent Technologies

¥ 248 Jitter X 4 B A

ERRGE TIENN: #MT3
deng-liang_sun@agilent.com
Tel:13311666265



H %

> BB &
> B3 ) R
> BB AR TE

> BB R DL RGP B ARE
> BRI A T S

‘i Agilent Technologies



e B s BB T BT AR G T RE AT AT JE

> FERIP ARG UNSDH, fE5E £ B B T REW R 2, i K $23) BiEE
RS, BRI T 15 5 B ELER (B E H 5 5 I ELSNR). FTrLAITU-
T, Bellcore, ANSIER I E R Mask kK 2 iR 2 G A T K EE), YK
WAL i e ) B ER

Y FEGRIFATREFERE, B2 EIERE S IR, FERNPCBIE
PIAICHED, EHBAEN—BONre A8 SRR T . 2408 B 18 n ) B
5, WWEGEENIE BEEREREME, SRFEFNEREEEHCLESR
ITT, ABREFRH—NES%RAZEEYE, IEIRGESEMIKTIN, B4
R B NTERGE . oW )8 F CDR A2 4k &2 It B HH R
Frbh, EHEIRWESE R, SR s, BB CORKILEMKE i8inm §
A, FrULFE B RSN Eh 54 R EBHE RS

» P EERD T EES T REN B FENAKAE, TERNERZEE
YE.

OOOOOO

%~ Agilent Technologies



22 E8)7?

> B X E T B FERT E I Z AR XS T AR (a7 A E A 5 A
B )
»  Z7%: Bell Communications Research, Inc (Bellcore), “Synchrouous Optical Network (SONET)

Transport Systems: Common Generic Criteria, TR-253-CORE”", Issue 2, Rev No. 1, December
1997

Ly
ldeal fiycle

/ /
Clock y r
F F
-

Jitter

"% Agilent Technologies



BlLZh vs ER

> RIS 10HZ R E R - #H3) Jitter
> et 10HZ R S Dk RS Wander

» %% |ITU-T Recommendation G.810 (08/96) “Definitions and Terminology for Synchronization
Networks”

Wander Jitter

| | | | | | | | | | !
Amo Ime 10m o1 1 10 100 Tk 10k M IR TOM

Freguency (Hz)

"% Agilent Technologies



v v Vv Vv

155 vs HHAIER T vs SRR

. W(t) = W(2TTt + ¢(t))

W(t) = 78 AL 1 ) 3 BR 4

fy = BIERBURAAE

O (t) <AL ] R 2 Ideal clock: SIn(27f1)

JUTUUIU LI UL

Jittered clock: S n(2n ft+3nsin(2n 1fct))

WOUUL LU UURUUE L LU

Jitter: 2nsin(z2nf )

4
2|
T

%~ Agilent Technologies



1
BB R EL I(t) = —(t)
27T
1
Bsh = —Ad, A=A
27T
FHALD(t) = 21 ot + (1)
1 d 1 d
}/Fﬁ} 3 = — = —
O = S Y fl“ d2ﬂ at?
d
PNE S A = 1(t) - Ty = 27 dt O = Ej(t)

BT AEH8 AR S AL AR RBE LS, T8 B AR R AEIRE b DR
7= O S B R

%~ Agilent Technologies



H %

> B
> L5 R
> LR BRI

> BB R DL RGP B ARE
> BRI A T S

Agilent Technologies



P s

>

> VEAEE R (EMI/RFI)
> S AR T

g widinEa

> (HED

“i:~ Agilent Technologies



M 7=

’ﬁ@wmﬁmgA%mﬁﬂﬁmﬁAﬁW%
> RN
> NERFEEIL SR
» Flicker Noise, Shot Noise
» RBER R T 57 T Hk3)
> T HIARAE
> SR H) TR A 2

> Rl # e = B S BUR B A 2 i 5 TR b i)

i~ Agilent Technologies



YL =
e — 2
4 e 5
e, Ry — e mRE | = T e
> @Uﬁﬂ: Eﬁﬁ ‘ [7 f ‘ ‘ C _comp CJ)ki ‘
— bR 1 | | | l |
= Vyq B . | -
> Bl Sk — AEEHI S DL AR AR L

> . EHAE < T IR e Bk AR s B B FR A T R A
» BIETHRIS: FRKERELS 1" 5 0 EH B RO R AT ZERANER, FBKE
SEfG* 17 B 0" RIS HAT 17 5 0 BRI, FERBXEK 17 B 07 (B,
(SR REA 1 5 0" EL MM A REBRA TR ET, S ] k (R B S B
SR, ARKE 1 540" 2 BT H S EEERE KRS,
2 R ELDCD: (R FH R b MW R T T 4 5 e 39
B 4 B K I
> HE RS AT A B, A 2 IR SR &A1
Bt MR RO SR P, ZES 1 LA % U
it R TR RAHOIS], BT R T AL, 7EMER Rk
1 i 0 BEL O 2 U

Technologies




FEL % 1) AN A e 1

> PLL |/
> BRI PN T 5E— SIS R BEFR ERTE Ho 7 95 LR ME B8, — A BEAR
SO S%))
> K E SR IAE X HR B — LA R INRZES AN AR (15 S Bk AS, 2Rt IE M T,
PLLIVCOMIZER & ) H B 28 B S AR SR i A
> 5] o e
Y B LA R E R TR R B HPRESE, FESTEABER ERNER, 2mSE
Vcc 5 GNDWER], S5HIWr IR B E R W

» HIEFHPIAES:, HiERFE -_?—-
e e
g

Wil e
(M

% Agilent Technologies




LEUFHIZ 25 B

Y R B8 RIE B YR B S B RO R HE R, WISR S5 i o
#EEd K. o .

» Makes keeping your jitter budget difficult
— Not so random and always changing
— Multiple sources possible
— Reason for clock recovery circuits\
— Defines range of circuit operation —
— Distribution errors and delays

» Contributes to system jitter
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*Reference Clock

XX 7 XX

L ossy interconnect (1SI)
*Impedance mismatches (1Sl)
*Crosstalk (PJ)

*Thermal Noise (RJ)
*DutyCycle Distortion (DCD)
*Power Supply Noise (RJ, PJ)
*On chip coupling (PJ, 1Sl)

*Termination Errors (1S)
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0.0ns 0.990ns 2.000ns 2.980ns 4.000ns
<7P1 PZ > P3 > 44>
0.990ns 1.010ns 0.980ns 1.020ns period
0.020ns -0.030ns 0.040ns cy-cy
-0.010ns 0.000ns -0.020ns 0.000ns TIE

Period Jitter = 18.3ps RMS  (0.990/1.010/0.980/1.020)
Cy-Cy Jitter = 36.1ps RMS (0.020/-0.030/0.040)
TIE = 9.6ps RMS  (-0.010/0.000/-0.020/0.000)
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» Linear Least Means Squared Fitted (&/» _3R¥E)

— A clock is constructed using the available data. The frequency of
the clock is set to the mean frequency of the data. The phase of
the clock is adjusted to minimize TIE.

» Golden PLL (#4PLL)

— A clock is constructed using the available data as above. But as
the TIE measurement walks through the data. The PLL tracks the
data adjusting frequency and phase up to a preset bandwidth
limit. Much like a HW PLL tracks.
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TBER (1,W, 0) =LBER (1,W, 0) + RBER (T,W, 0)

T = Sample Time; W = Pk-Pk of Dj; 0 = RMS of R}, TD = Transition Density of a bit
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Separates jitter into constituent
components at the push of a button!!

_' Bit Rate: 3.125000 Gh's Pat Lemgth: t27 bitsis  Div Batios 131 Sec: 3

s T: 47.71 p= [l 1B ps Rd:  1.B5 ps
= H 860 f= [l 0T s s 1.74 ps
mu ISl:  24.07 o3

ana 100 miidv §  Time: 541 pefdee | Trig: Patiem I
1) HotPresent | 2 ) Mot Precens 4
J I 300 JDJ]".I' l %mzﬁﬁtm I I;%

Table: TJ, RJ, DJ. PJ, DDJ, DCD, ISI
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'Key DCA-J Features & Benefits | ~

P [ Lowest Intrinsic TJ w ﬂ

Lowest Jitter_llp:t@k,a@gm“ Widest Bandwidth {By Far)
- Lowvest Intrinsic RJ - Lowest Intrinsic DDJ
- 800fs rms standard - Supports wide range of bit rates
- 200fs rms with 86107A - 3
— m =
Means you measure 3 E . | Jitter Mode
your device, not the 2 - - One Button Simplicity
jitter of vour test al = ek :
equipment M- @ A ._:, ﬂ Helps you troubleshoot
" oo se @ it W the causes of jitter —
" 2088 9 Muletel g-ig fast!
H
Scaleable

- Supports all existing plug-ins
- Electrical and Optical Jitter Measurements
- Multi- Function Platform (Eye. TDR. Scope. Jitter)
“ 4
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+ Frequency s | 4-\, I J

+ Positive pulse width

« Negative pulse width

+ Duty cycle

* Rise time

+ [all time

-

Jitter trend display, time-correlated
to waveform data

Dual-source

« Setup time
» Hold time
» Phase

Clock
* Time-interval error (TIE)
+ Cycele-to-cyele jitter

« N-cycle jitter
Cwyele-to-cyele positive width || || '|' ” il |1|- |-| | | | |__ “ || ” || ||| ;
Cyele-to-cyele negative width : 1 qu | -~|_-|L fyl l|. nl L || Sl | I |J I l | |
Cyele-to-cyele duty eyele

Data

+ Time interval error (TIE)
« Data rate

* [Init interval
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Apphcation Specific Measurements

Serial Data Measurements

= RJ DJ TJ Extraction

=  BER estimation with bathtub curve

= Fibre Channel, Gigabit Ethernet, SATA, and

InfiniBand measurements

Clock Measurements

- DDR. DRCG
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‘original’ Datastream Jitter modulated with Sine-Wave

The difference between a clean signal and a signal with additional jitter
%~ Agilent Technologies
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