Create Jitter Plots
CREATE RANDOM TRANSIENT NOISE.

HISTOGRAM THAT NOISE.

CREATE ACCUMULATED TRANSIENT NOISE.

APPLY IT AS PHASE MODULATION TO A SQUARE WAVE.

PLOT THE JITTER SQUARE WAVE VERSUS A SAW TOOTH IN EYE CHART FORMAT.

ulnits

IntPHoi=e = PHoise Unit= binPHoi=se
156.8 2.a
188.8 Pa
\ 1.5
8.8 \\\A,vvx\ﬂ
1.8
8.@
8.5
5@ .8 V
—1@a.8 a.6
=] 28 48 1) 5] 18 -6a —48 28 a 28 48 [s5]
i Units FHoize_ v ulnits
: J— : Y = aye_chart+@.1 Saw
mUki s IntPHoi=e U1 reference—1 .1
158.8 2.8
1.5
o TN L A
188.8 -\ 1.8
\'\Mﬂr#V\ 8.5
58.8 \Y, o
N 2 o
\\ s
=
a.8 vx,v\ﬁ\VﬂETTr' -6.5 -
\\\ fj/ -1.8 —
=58.8 V
-1.5 =~
_ —2.B|
198.8 = e = = . as o o7 as g 168
i Units time ms
W eye_chart reference W mag {eye_chart}
1.8 e !
8.8
@.1 J
8.6 o nil
L 2 - A
: 5 T AN VI
o 2 e
¥ b4 /// .‘/\h(r i
@.e1 [ —
8.2
8.8 187-3
-2.8 -1.5 -1.8 -8.5 a.a a.5 1.8 1.5 2.8 1@ L= 1873
saw Y frequency  Hz

nt_100_1ms_step
random levels 0-> 127
Numb rnd waveforms 8
Create_PHaseNoise_array
3.69366E-08
1.03653E-05
Create_Histogram Bin
0-> 1016
Histogram_PNois
PNoise_bin vs PNoise V
Create_Integrated_ PHaseNoise array========
3.20435E-05

Average level
RMS level

Number Bins

plot

Average level

RMS level 2.29868E-05
Create_PWL_array
Make_the jitter PWL_array
ke a nonjitter PWL_array
ke_a_EdgeError_ PWL_array
Install_the_PWL_array
un_and_Plot:
plot eye_chart reference vs saw

FFT_and_Plot:
1000

10

fft eye_chart

FFT_BandWidth_ Hz=
FFT_resolution_Hz=
plot



Create_Jitter

VT Vtime
Bl SAW
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V2 v2

V3 v3
.control
set

echo

let n =

let Nlev =
let tstep =
let Nrnd =
let Nbins =
echo

echo

echo

let PNoise =
let IntPNoise
let ii =

let index =
repeat
let

let index
end

*plot

let averval =
let noisAC
let RmsVal
echo

echo

echo

let binsN
let binPNoise

let binIntPNoise

echo

echo

let index =
let hist =
repeat

let indexb =
let PNoiseH =
repeat

let hist =

if

let

endif

let indexb =
end

let index =
end

let

let

let PNoise V =
*plot

*echo

plot

echo

echo

let

let index =
let nb =
repeat

let

let index =
end

let avervVal =
let noisAC
let RmsVal
echo
echo
plot

let IntPNoise UI

plot
echo

let pwl 1
let pwl 2
let pwl_3
let n2 =
echo

let

let

let

let

let

let
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let

let n2 =
let index =
repeat

let

let

let

let

let

let
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d_voltage_Sources_to_alter_with_ PWL_Dat

0 dc 0 PWL ( 0011

0 \Y = atan(tan(3.141592653589793*500*v(Vtime)))
0 dc 0

0 dc 0

0 dc 0

pensize = 2

" nt_100_1ms_step "
100

127

Ims

8

Nlev*Nrnd

"random levels 0-> $&Nlev"

"Numb rnd waveforms $&Nrnd"
" Create_PHaseNoise_array

vector($&n)
vector($&n)
vector($&n)

$&n

PNoise[index] = 10u*(rnd(127)+rnd(127)+rnd(127)+rnd(127)+rnd(127)+rnd(127)+rnd(127)+rnd(127)-507.5)/102.

index + 1

PNoise vs ii

mean (PNoise)

PNoise - averVal

sgrt (mean(noisAC* noisAC))

"Average level $saverval"

"RMS level $&RmsVal"

" Create_Histogram Bin

vector ($&Nbins)

vector ($&Nbins)*0

vector ($&Nbins)*0

"Number Bins 0-> $&Nbins"
" {istogram_ PNois

0

0

$&n

0

PNoise*102.879/10u +507.5

$&Nbins

PNoiseH[index]

(hist < indexb +.3 & hist > indexb -.3)
binPNoise[indexb] = binPNoise[indexb] + 1

indexb + 1
index + 1

binsNScale = 10u/102.879
binsNAveScale = 507.5*binsNScale
binsN*binsNScale-binsNAveScale
binPNoise vs binsN

"plot binPNoise vs binsN"

binPNoise vs PNoise V

"plot PNoise_bin vs PNoise V"

" Create_Integrated_PHaseNoise_array==========="
IntPNoise[0] = PNoise[0]

1

n-1

$&nb

IntPNoise[index] = IntPNoise[index-1] +PNoise[index]

index + 1

mean (IntPNoise)
IntPNoise - averVal
sgrt(mean(noisAC* noisAC))

"Average level $&averval"
"RMS level $&Rmsval"
IntPNoise PNoise vs ii

= IntPNoise/tstep

IntPNoise UI vs ii

Create_PWL_array
vector(4*n)*tstep
vector(4*n)*tstep
vector(4*n)*tstep

n/2

" ke_the_jitter PWL_array "
pwl_1[0] =0

pwl 1[1] =0

pwl 1[2] = 1lu

pwl 1[3] =1
pwl_1[4] = tstep -1lu
pwl_1[(5] =1

pwl 1[6] = tstep

pwl 1[7] =0

n/2-1

1

$&n2

pwl_1[0+8*index]
pwl_1[1+8*index]
pwl_1[2+8*index]
pwl_1[3+8*index]
pwl_ 1[4+8*index]
pwl_1[5+8*index]
pwl 1[6+8*index]

pwl_1[-2+8*index] +tstep -1lu +PNoise[2*index-1]
0

pwl_1[-2+8*index] +tstep +PNoise[2*index-1]
1

pwl_1[ 2+8*index] +tstep -lu +PNoise[2*index]

1

pwl 1[ 2+8*index] +tstep +PNoise[2*index]

879



let

let index =
end

echo

let

let
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let n2 =
let index =
repeat

let
let
let
let
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let
end
echo
let index =
let n3 =
repeat

let
let
let
let
let
let
let
let
let
end
echo
alter

alter

alter

echo

tran

let edge_errorUI
plot

let eye chart
let reference
plot

plot

echo

echo

linearize

let

let

echo

echo

set

spec

plot

echo

echo

.endc

.end

index =

index =

echo

let index =
let hist =
repeat

let indexb =
let PNoiseH =
repeat

let hist =

if

let

endif

let indexb =
end

let index =
end

let

let

let IntPNoise_V
plot

echo

pwl_1[7+8*index] = 0
index + 1

pwl 2[0] =0

pwl 2[1] =0

pwl 2[2] = 1lu

pwl 2[3] =1
pwl_2[4] = tstep -1lu
pwl _2[5] =1

pwl 2[6] = tstep
pwl 2[7] =0

n/2-1

1

$&n2

pwl 2[0+8*index]
pwl_2[1+8*index]
pwl_2[2+8*index]
pwl 2[3+8*index]
pwl_2[4+8*index]
pwl_2[5+8*index]
pwl 2[6+8*index]
pwl_2[7+8*index]
index + 1

pwl 2[-2+8*index]
0
pwl 2[-2+8*index]
1
pwl_2[ 2+8*index]
1

pwl 2[ 2+8*index]
0

0

n2 +1

$&n3

pwl 3[0+8*index]
pwl 3[1+8*index]
pwl_3[2+8*index]
pwl_3[3+8*index]
pwl 3[4+8*index]
pwl_3[5+8*index]
pwl 3[6+8*index]
pwl 3[7+8*index]
index + 1

pwl 2[0+8*index]
pwl 2[0+8*index]
pwl_2[2+8*index]
pwl_2[2+8*index]
pwl 2[4+8*index]
pwl_2[4+8*index]
pwl 2[6+8*index]
pwl 2[6+8*index]

@vl[pwl] = pwl_
@v2[pwl] = pwl_.
@v3[pwl] = pwl_.

WN -
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edge_errorUI
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= v2
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Install_ the_ PWL_:

ke_a_nonjitter_ PWL array

+tstep -1lu
+tstep
+tstep -1lu
+tstep

ke_a_EdgeError_ PWL_array

-pwl_1[0+8*index]
—-pwl_1[2+8*index]
-pwl_1[4+8*index]

-pwl_1[6+8*index]

array

un_and_Plot:

eye_chart reference vs saw
eye chart reference vs saw"

"plot

FFT _BandWidth Hz
FFT resolution Hz
"FFT_BandWidth Hz

"FFT resolution_ Hz=

specwindow =

$&FFT_resolution_ Hz

mag (eye_chart)
"plot

saw reference-1.1 xlimit 95m 100m

FT_and_Plot

1K
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$&FFT_BandWidth Hz"
$&FFT_resolution Hz"

"hanning"

$&FFT_BandWidth Hz

loglog
fft eye_chart"

$&FFT_resolution_ Hz

v(eye_chart)
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$&Nbins
PNoiseH[index]
(hist < indexb +.
binPNoise[indexb]

indexb + 1
index + 1

binsNScale =
binsNAveScale =

3

istogram_IntPNoi

& hist > indexb -.3)

binPNoise[indexb]

10u/102.879
507 .5*binsNScale

= binsN*binsNScale-binsNAveScale

binPNoise vs
"plot

IntPNoise_V

+1

PNoise_bin vs IntPNoise V"



