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Jitterdk.dat & jitterk.hor P2 E&ot 1 U= EH Z2E HosH A2,
12|10 LA Editor/Debugger € AR5t ChS2 22 HENE LHsMAI2:

function rmsJitter = jitter1(file,symbolRate, threshold, hysteresis)
waveform = dlmread(strcat(file,’.dat’));
header = dimread(strcat(file,”.hdr’));

samplelnterval = header(2);
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function time = measureEdgeTiming(waveform,threshold,
hysteresis,samplelnterval)
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% threshold test is m =state var

retormi-17 &

thresholdTest = 1i:

if waveform|

fraccional = (chreshold -
time{=dgelbr] = [index -
edgelbr = edgedbr + 1:

eheasboldTest = 2:
elme
thresholdTest = 3:

=nd
came 2 4 mbove

if wavefs
fractional

reshald

time {edgeibr x
sdgeNbr = edgeMbr + 1

eheaskoldTest = 13

iterate through the entire

a value gutside the guard band
threshold + hystecesi

alseir wevaforu(indss) ¢ Thraswold — hysecesis;

case 1 % below threshold, locking for positive threshold cromsing
+ 1) »= threshold:

1f waveform{icdex + 1] > threshold + hyscecesis;

- waveform|index) )/ (vaveformiitdex + 1] - weverorm(index]))
=x - 1 + fractional] TeanpleInterval;

if waveformiindex + 1) < threshold - hystceresis:
K

the threshold - hysteresis
hyatereais;

cd band betveer

lowing meanings

Or A Tegative

form| 1ndex) ) f (waverorm [ipdex + 1) - weveform(index)):
cactional] TsampleIntervals
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FIISMIAI2:

measuredTime = measureEdgeTiming(waveform,threshold,

hysteresis, samplelnterval);
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rx
M
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mju

0] 22 4 749 2IE Z+= measureEdgeTiming
measuredTime 0120 0fl &HELICE

olX|Zt E IS
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A|7F° H, 2 US FOT HE S50 SEH2EM x| 2 %E—*. Hool
H-Z U2 deUtt I a2 7t T2 32 UEdstH, O 23
O1E|0|01| 7 P | 42 g2 & AU 0l 0 1|0|01| H E' HE= A U

1 4% S8 (Numerical Recipes) &Z: 017|M ALSE &EAlo] b5t LS HEZX Y EH= L =&

‘The Art of Scientific Computing' 14 2 A2 Ax g
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0{7|M 22l 219 £H 0| X (measureTime 0{2[0]) L ZlMo| 7= E&
(2 of2llol) 2 ehAs = s ) 0|72 Adistr| $5l, MATLAB 2| "poly-
t

23 M3 27S AR AU IM Bs 342 18T

flt" BI.-/F% —_ —-O =
ZE4n
y=a+bx
0171M

MATLAB 2] "polyfit" SH+2 a ¥ b #t2 Mde &+ AFLIC

coef (1) & coef (2)& 22 S &S AYU Lt 2 2

TS AMLE2HBH F
2

= |
JsM oen e U e A
¥ = Ol x| AIZ} (reconstructedTime ol M&E Z})

x= 01X 23 HS (SHolM)

Chs ot Z+2 2fol 2 jittert.m &0 =
A A A

7
ALtsto] fish 71271 S48 AHSSHA

D
=
A
0x
ran
os
El]
ikt
T
1f
H1
mjo

coef = polyfit(clocks, measuredTime, 1);
a = coef(2);
b = coef(1);

measuredAverageSymbolRate = 1/b;



ME 28 28 SE AM

25 WF ME S5 R0 M 33 08 ST8 A4 4 ABUD
ZYE BT ME SE0A F0D ME SEE WD IS AR BE2
Lhso2M Yots S 92 & YU jiterl.m B0 T22

2L INE)

measuredSymbolRateError = (measuredAverageSymbolRate
—symbolRate)/symbolRate,

oty i =3

XIS HAE Zhe AFR3H0] MATLAB £ CIAZH 0|8 M2 45 282
e o3 ntelg Jef =t e 4 lEUCh Jef =M 2Ot dMst A &
ATE 517| 2/ maiol st £20H (5000 4 = 2000 42| ME)S Tef=5t &
Aok //tter1 sha0f, measuredSymbolRateError £ E83l o=

02
(o
2
1]

e
X
Il
~
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10
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o
>
ofo MK
ook
inl
iul

ElolY 7=
|22 y-= 2[H9 2ol eIHHEYLICt

1 reconstructedTime 0121100 Of| ]
EqU ES2Z phEARSHZA

A W o X (reconstructedTimel) A
2= ofX EfO|YLE MTE5HAH (1 |
EtO|Y S XMAstAH), 7[A Ll ol
y=a+bx E HEsMAIL,

reconstructedTime(1) = coef(2);
for index = 1:length(clocks)
reconstructedTime(index)=a + (b * clocks(index));

end

* 3 XH of3fol= 2E BYZ X of o] 42 gA AHs Y2 AT

28 X|HE MmATLAB E 2435171

> Ol ZZ|AOIM =E

XIE{ AlAF

Jitter = reconstructedTime - measuredTime;

RMS X|E{ Al AH

M, 33 (average =& mean)

RMS (A& o BE2) XIEE A dsi2H, =
X[Ef ofllol 2 & X[E of2fjo] 20[9f AtS HYHZL2Z LHFHAIL

rmsdJitter = norm(jitter)/sqrt(length(jitter));

subplot(2,1,2);

plot(reconstructedTime,jitter),

title2 = streat('RMS jitter: *, num2str (rmsJitter));
title(streat(title2, * uS’));

xlabel(‘time in seconds’);

ylabel(‘jitter in uS’);
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|, TF HI0|E{E F5te] QAZATZOA MATLAB Z 7HM S, ISt
O T (ittersk.dat & jittersk.har) 2 TH H|O[E{2] 0|5

£ s&s7lsdnh

HIOIEIE 2MAI7|7] 2lch AHSE 23 M= &5

>
concatenate the file type to the file names and read the input rfiles > El'godo| EE| 8I'O| (1)O|_|X| E'?’ (O)ol_lx|§ 7:’@6"7' 'CI" 8H AI’%E' ?:1'7:”%/'\-
waveform = dimcesd(stroat [file, ' .dat']]s
header = dimresdistroatifile, ' b))z >

sanplelnterval = hesder (l):

v find the edges in the aupplied vaveloom O|

measursdTime = measureEdgeTiming (vaveform, threshald, hysteresis,samplelntervall s

sl el et ChEo 22 722 A35to jiter! &4 SE3LICH

= I:length(measuredT
3 (dndex) = (© \||ur1|ay\n]rlr.4rn * [measuredTims [indes) - massucedTios (index - 1))} + cloc

Jitter1 (Yitter5k’, 5000, 0, .1)

4 fit the derived cloc
coef = palyfic|

ight line [§ = & + bx|

{ Cortis) ia he slope (1 1n the o ¥ - & + bx MATLAB 2 jitter1 &+ A&t rmsjitter 2422 71M Z1tE SEoiH,
b = coefil):

2lolo] MO|Z2 ()22 BLA| %7] I 20l], SAl Command Window Of &
ClAZ2 ol gt

measursdiverageSymbo LRate = 1/by
measursdiymbolkatebrror = [memsursdiverageSymbolfate - symbolBate] /symbolBate;

£0l rate error: ', NmESCE(measuredSysbolRateError * 100] |
ciclefstroat[ticlel, ' %']]f

xlabel( samples');

yiabel( wawveform') ;

reconstructedTine (1) = coef|2)

foE index = 1:lengthiclocks)
recoratructedTioe (index) =a + (b * clocks|index)):

end

% Jitter im the difference betvesn the memsured time and the reconmtructed time
jitter = reconstructedTime - messuredTime;

® the NATLAB function refecence o
EnaJitter = norw Juuc|r=qvc Lengrhi

subplot(z,1,2]:
ploticeconstructedTime, Jitter) §

title? = stroat|'BES jitter: ', numdstr[cmeditter]|:
title(stroat (tieled,
xlabel{  time in

ylabel( jitcer i

o . |
NE""‘"‘QL' m‘/
v —_ 7

> 8 3: MATLAB 9| &HMEl jitter1 Bt
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