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5. h Open h Open h Fi ni sh
h h G

74.2 y y

h Short h h
Load h G
Y

1 Preset G

2. h h h G

3. Ca)] Basich Cal G

4. Port Portt 2Cal Ki't h DUTofnector
hFemal eMalhe Cal TypeRespo¥Skoht Next

G

5. h Short h Short h Fi ni sh

h h G
102 www. si gl ent.

c

(O



S NAO 0A
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717 THRU

754 SOLT

SOLT G
1) h h > > G
2) dMoved UgpMo vlzo win G

SHORT -M

718 SOLT
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755 TRL

G
1) h h > > G
2) dMovedUgpMove DBown G

Standard

719 TRL
A. TRL THRU
TRL h G
G h h
h G
, G
h G
G G
h

B. TRL REFLECT
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VNA h G
G
G
1/ 4 G
h G
C. TRL LI NE
h GTRL Y
, G
1/ 4 G
G
. G
D. TRL MATCH
h h G
1 2 G
1 y e
. h G
1 h G G
G h
G H G
E. Calibration Reference ZO
s Z0 G h
G h h G
Z0 G
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F. Test Port Reference Pl ane

Thru G h

Refl ect G

75.6

1. dCal > Cal > Cal Kite > F50FBME3SME Save h

dF503ME1d®3. xkt

Description

TypeN (50) Calibration Kit

720
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721

2. Mana@a&l Kits h dIl mpdrt dF503ME1d®3. xkt

FS03ME123.xkt

Import Confirmation

7-2 2

3. h dEdd t h dF 53 0-NMB @5

118 www. si gl ent .
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Edit Kit

Cal Kit N

723

4, Conneklbfba s dHsSrOdIdIT RL G

5. d0Kd G

Manage Cal Kits

Description

FSO3ME-AB TypeN (50) Calibration Kit

72 4
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1. dCal> Cal > Cal Kit > I nserté

2. G
3. h Connelkbbas dsBrodddT RL G
4, dOK G
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7.6

76.1 y

SIGLENT )

0.008  gBm
0.007

0.005
0.003
0.002
0.000
-0.002
-0.003
-0.005

-0.007

-0.008
100.000 kHz

Source Power Calibration

Selection Power

Channel Cal Power

Port wer Offset 0.0 dB

Calibration is

Los sh

i

Accuracy

Tolerance 0.005 dB
Num of Readings 1

Max Iteration

OK

Calibration Status

No calibration exist
for this port

8.500000000 G

Cal Sweep

npen Off __

Calibration

Basic Cal...

Cal Kit...

Power Cal...

Receiver Cal

Factory Cal...

d +d

Local

www. si gl ent. com
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Fower Loss Compensation

[ | Compensation On

Frequency
1.000000000 GHz

5.000000000 GHz

Add Row Delete Row

Y
1 h
2. Preset G
3 h h
4. CaJ] Power hCal
5 h G
6 h h h
7. Take Cal Sweep
8. OK

G

Load Table...

Save Table...

Clear Table

Cancel

122
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7.6.2

SIGLENT )

HE % (0]

I 8.1 LogM 10 dB/ 0 dBm
50.00

4000
3000
2000
1000
0.000»
-10.00
-20.00
-30.00
-40.00

-50.00

Receiver Calibration

Selection Power Calibration Status

Channel v g No calibration exist for this port Calibrate R
Cal Power

Port

Power Offset
Source Port

Calibrationis 0% Done

1. Preset G

3. CaJ] Recei vler Cal G

7. Cal i br aGae iPFbr &tad i Dr at e

8. OK G

Bot he

Calibration

Basic Cal...

Cal Kit...

Power Cal...

Receiver Cal...

Factory Cal...

www. si gl ent. com

123



SNAO 0A

7.7

Port Extensions

Port1 [] Port Extensions ON

Delay Loss

Distance 0.000000 m Loss at DC  0.000000 dB

Time 0.000000 s

[] Loss1 0.000000 dB
Distance Units Meters

Fregl 1.000000 GHz
Velocity

Velocity Factor 1.000000 D Loss?2 0.000000 dB

+| Couple to system Velocity Factor Freq2 1.000000 GHz

Auto Port Ext...

7.7.1
1 S G
2. CaJ Port Ex}t ®msitomkxh ension ¢
3 h h h h
H h
124
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h h loss 1
Los kIl oshs 2 Y
1) Losus 1

Loss(f) Hrlegslgl ~* 0( 5

2) L o shsLlo sus 2
Loshs 1 Loshsl2oss(f) = Loshsl * (f/ Freql)
n = I g [abs(Lossl1l/koss2)] [/ | g (Freqgql/Freq2)

4. h h h

G
5. Port Extensions ON G

h
h

h Y
1. G
2. G
3. G
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Automatic Port Extension

Configuration
Vieasure on Port Number Setting

~ Include Loss
v Port1 ~ Port2
+ Adjust for Mismatch

Method User Span

® Current Span
Start

O Active Marker
Stop

QO User Span

7.7.2
1 S G
2. CalPort ExtAunsoi cPort hExt ensi an
3. h h Port Porh 2 G
4. h hCur r &mptaun H
Acti ve uwar ker h Loss 2 h Loss1
HUser &pan G
5 h G
6. h S11 S22 h
hsS11l S22 0dmB S G
h 0dB ¢ h
S G
7. Ne x t h h
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7.8

781

Shorth

h OpenShorth

Automatic Port Extension

Measure

" y

N / ya4/6/8

S G
Ca)] FixtufFéexstSerteuPort Match

h h

Open

S2P h

Open

Short

h

WWW.

siglent.com
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h 9 Lh Rh Gh C h
h Enable Port Matching
H S2P
S2P h S2P
S2P h S2P
G
4. Cl ose h Apply Fi xtONr es

Port Matching

¥ Enable Port Matching On All Ports

Shunt L

7-8

On

Lh Rh Gh C
Al l Ports
h
h

0.000 F

0.000 H

0.000 Q

128
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7.8.2
1 S G
2. Ca) Fi xtufFextSerteupPorh 2z G
3. h 5Qh R | X h S
S ¢ Enable Port Z Conversion O
G

4. Cl ose h Apply Fi xtONr es G

FPort Z Conversion

~ Enable Port Z Conversion On All Ports

Port 1 ~ R 50.000Q C X 00000

Help
783 2
1 S G
2. Ca) Fi xtufFéextSerteu@Port DelEmbed G
3. h S2P h User S2P File
S h Enabl &€ambedding On AlIIl Ports
H S2P h
S2P h S2P h
S2P h S2P
G

4. Reverse Adapter Ports h S2P
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5. Cl ose h Apply Fi xtONr es G

2 Port De-embedding

»| Enable De-Embedding On All Ports
Port 1
® User Defined (S2P File)

t De-Embedding

se Adapter Ports

Network

975 MHz

not available not available

710
784 N /
1. S G
2. Ca) Fi xtufFéxtSerteupN-Port DelEmbed G
3. h 3 w AY 1yh BY 1 3yh CY
1h2 4h VNA h Net wor Kk
h Emb e d De-e mbed h
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S2P h Enabl eP4ér 6/ Emieendb/edfe On Al |
H S2P
h S2P h
S2P h S2P
S2P G
4. Cl ose h Apply Fi xtONr es G
mbed On All Ports
Network 4 Network 3 Network 2 Network 1
7-11
www. si gl ent. com 131
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7.85
1 S G
2. Cal FixtufFexstur e Dbdtf epPeorrtti dMat ch G
3. h h S2P h
G h Lh Rh Gh C G Enable
DiffePenti &at chin G
S2P h S2P
h S2P h S2P
h S2P G
4. Close h Apply Fi xOWNr es G
Differential Port Matching
[] Enable Differential Port Matching
Select Circuit: ShuntL-Shunt C
Circuit Values
C 0.000F
L 0.000H
R 0.0000Q
7-12
7.8.6
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7.9 /
h
h 2 G
Calibration
Select
Calibration...
Adapter
Adapter Rotate
Recall..
713
79.1
1 h h 2 G
2. Ca)] Adapter Removalh Adapter Re mo e e
3. h Cal Adapter Re@advialrati cdddapter
Removal h h h
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h Ne »ht Op emSh ohrlb a d 1 G

4. Finish h Adapter Rermdval G

Adapter Removal

Port 1 Open

Calibrationis 0% Done

714

7.9.2
1 h h 2 G
2. Ca)] Adapter Removal h Adapter | nseert
3. h Ca| Adapter Re@dviadlrati capter

Removal h h h

h Ne »t Op emSh olrlib a d 1 G
4. Finish h Adapter Rermdval G

h d d h h
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7.10Ecal
7101 Ec al
ECal G ECal h
V NA G h ECal G
Ecal Y
G h h
G
X G
h h
G
ECal
1. USB ECal USB USB G
d RE A DIy VNA H G
2. ECal G
3. h dCal > ECal > G
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e
=
=g

Calibration

Confidence Check...

C Orientation

Aut

Characterization...

7-1ECal

7.10.2 Ec a |

h dCal

SIGLENT |
R 512 Logm 10dey 0dB [F2)

ECal >

7-1 & Cal

G h
G
G Ecal G
G AuV¥o Yy hVNA
ECal VNA
G Manual
G
G ECal G
ECal G

Calibration

Orientation

Characterization

136
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A. h G ECal 1 H 2 H
3 H 4 G
B. G
C. dOri end aAu tod d N e @ght G dOriend aMamma l
h d N e ght h G
7.10.3
1. h dCal > ECal >Confidence Checké

SIGLENT ) I [cal . L ==

BBl 512 Logm 100 048 Calibration

ECal...

717

dMadh > Memory > Math > Data + Memory

dScal e Scale > Auto Scal e
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7.104

ECal VNA ECal G

1. h dCal > ECal >Orientation >Manual

Calibration

ECal..

7-1 8
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7.10.5

h dCal > ECE&€hapacteFactaobimGal>

Calibration

Confidence Check

Orientation

Characterization

719 ECal

www. si gl ent. com
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8
8.1
h 9 1 G
8.1.1
Mar kerh Mar ker Add Mar ker h h
h Sel ect G
h G Mar ker
Del ete Marker h h h
h Mar ker Mar ker SetupAll of f
G
8.1.2
Mar kerh Mar ker Reference MarGner h
h h h
h R G
H H h h H
G Marker Reference Mar k eOf f h

140
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8.1.3
Mar kerh Marker Setup h
Y
1 Y h h Del t ah On
h h i o
G h
h Del t ah of f G
2 U h h
h G
h h G
h Di screhe On h
h h G
h Di screhe Of f G
3 Y h Y X yh
A y G h Type h
Fi xed h h G
h Type h Nor mal G
4 Y h h
For math h Y
Trace bPefault y Log Mag¥it udie
Lo/Pha¥e + Y Lin Maghmit udje
Li/Rha¥e + y Pha%e y
Reél v+ S WH y
R+Px + y DelYay y
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G+jyB + §y Re¥l

| magiYharyy

@ Trace Default Log / Phase

Lin / Phase

Log Magnitude Linear Magnitude

Imaginary

5 Y h h
h h G Coupl ed
G h
X v y h s)
h G "
h X G
6 U h h
G Mar ker Thbl e ON h h
h Mar ker Thbl e Of f G
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8.14
Mar kerh Mar késpDay Y
Y h h G
Y h h G
Y h h G
X Y X G
Y Y Y G
Y Aut o Deci mal hPl acehb
G
8.1.5

Mar kerh Mar ker

Mar keSt ar t
Mar keSSt ap

Mar keCenwmer

Mar ke $p an
YyX oy G
Mar keRef lwevel

Mar Kkebelway

Functi on G
¥ X y G
YyX y G
YyX oy G u h
h G
G
Yy y G
h G
h

www. si gl ent. com
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G G
h G
Mar ke€W Fueq y y YC W G
X h G Cw h CW
cw G
Mar ke$® A SA h mar k &Jr SA h
SA h mar kdér span step fO0Desq
8.2
H H H h H
H H G
8.2.1
G h YFul |
Sp ajm G X h 16
h h G h G
h Searchh Search Domai nh
Add 6 Domai nh h
Domai n StarStop G hX
d quh G h Domai n
h h Domai nh Del et &
h G
8.2.2
Searchh Search Max Searich
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G Mi n Search ¢
8.2.3 Yy y
Searchh Peak G h
Ho YPeak Py ariTiyr esyol d

y)

YExcurysi on u
YPosijti ve YNegate ve

y Y
h G Peak
Peak Polarity h Both
G
W h d "
H Bot hh ¢
h Peak Threshohd G
. G
. h Peak Excursion
h G
h h
Y
Peak Peak Seahch
G Bothh
G
Peak Peak RiSghtr chh
G
Peak Peak 'L8é&ar chh

145
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G
Peak Next Beakchh h
G Both
G
8.24
Searchh Target h h

YTargety Val ueYTransyuti on

Y v M h
G h Target Target VRl ue G
Y h YPosiytive
YNegate ve h
G Target Transition
h Both G
H h h
Y
Target Target Selarch h
h G
Target Target, Beghth
G
Target Target Seedrtc bhh
G
8.25
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Searchh Mul ti Peak & Target h

h Peak ThHPeha&!l &xtlPeskoPRPol arity H
H h G h Mul ti Peak hSearch
h G 9
h h 9 G
8.2.6

Searchh Mul ti Peak & Target G

h TargetHTMadrusi ti on H h
G h Mul t i Targeth Search h
G 9 h h
9 G
8.2.7
h h
G G Sear ch Tracki g
v} G
8.2.8
h h Yy
yHQ G
Search Bandwi dth h BW Search
On h G h h
Y B WH YCentfter Y1 olHi gHy YyQ VyH
YLogs G h BW Search Oof f G
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Sound On Fail G

> 1:710.000000 MHz  -14.223 dB

BW: 16.398 MHz
Center: 717.672 MHz
Low: 709.473 MHz
High: 725.871 MHz
Q: 43.766
Loss: 797.581 mdB

8.2.9
H h Yy
yHRQ G h
G
Searchh Notch G Notch Search
On h G h h
Y B WHU YCenthor Y1 olaHi gHo YQ yH YLogs
G h Notch Search Of f G Sound On
Fail G
Y
Y BWyu h Hi glhoav
YCentguer h YHi glhoyw/2e
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YL om

YHi g

Y Qyu

YL o gus

8.3 /

yh

h

h

Cent Bw
h
Y Hu

Dat,aMemory

Di spl ay

www. si gl ent. com
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8.4
h S h
8 G
ZRef VBcCtyu Z:G
p Y
p Y
ZTr an¥zi tyu ZiG
¢ © W .
® ~ O O
., ZTr a%sunze - yu Z:G
P
@ -~
®
YRef VEct yu YrG
P
@ -
®
Y-Tr an¥¥ni tyu YiG
p
[V
®
Y-Tr a®isunvt- - yu YiG
.‘ p
@ -
®
o P
O
®
¢ © O
® N ®» @
1/uSS G
, Conjugation G
150
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Z-Transmit

@®  Y-Reflect

Y-Trans-Shunt

Conjugation

Z-Reflect

Z-Trans-Shunt

Y-Transmit

d d h h
h ZoyY w50 W
1 Mat.hAnal ysCesnversion G
2. h G
8.5
h G
h G
h S2/11S1%) S21 1 S11
G 201 h 201h G h 3
h h
h h S12 +-551283
h S12 * S&3 / S13 G
Y
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Mat.hAnal yskcguati on Editor 6

Equation Editor

Equation [] Enable

Functions and Constants Parameter History Equation... Store Equation
Basic v data

abs() data()

acos() mem

asin() mem()

atan()

atan2()

atan2({)

Cancel

h G
OK h Equati onOn G
Y
, Y h G
, Y h G
, “ G
s “ G
, Y h G
. awu G
. Awu G
. Y G
. 4 G
h Y h G

152 www. si gl ent. col



S NAO 0A

Y
abs(compl ex a) returns the sqrt(a.re*a.re+:
acos(scalar a) returns the arc cosine of a
asin(scalar a) returns the arc sine of a i1
atan(scalar a) returns the arc tangent of
atan2(complex a) returns the phase of a = (r¢
atan2(scalar a, returns the phase of (a, b)
conj (compl ex a) returns the conjugate of a
cos(compl ex a) takegaaliiams and returns the
cpx(scalar a, sc returns a complex value (a-+i
exp(complex a) returns the exponential of
i m(compl ex a) returns the i maginary part ¢
(zeroemaghepary part)
I n(compl ex a) returns the natural | ogaritd]l
|l oglO(complex a) returns the base 10 | ogarit!l
mag(compl ex a) returns sqrt(a.re*a.re+a.i m’
phase(complex a) returns atan2(a) in degrees
pow(complex a,coreturhbeapbwer b
re(compl ex a) returns the scalar part of
sin(compl ex a) takes a in radians and retul
sqrt(compl ex a) returns the square r oot -ogpfe n:
intepiva2, (pi/ 2]
tan(compl ex a) takes a in radians and retul
e 2.71828182845904523536
Pl 3.14159265358979323846
A(compl ex a, complex bF11 conver sid)n + Db(*(cl)+a
A(scalar i, scalar j) retw(®si, Sji, Sij, Sj
B(complex a, complex bF12 conversion-B*ZDF(2
B(scalar i, scalar j) returns B(Sii, Sji, Si
C(complex a, complex kb F21 conv(elr/sZ@n*dGtht c) / (
C(scalar i, scalar j) returns C(Sii, Sji, Si
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D(complex a, complex bF22 conveatoh+d) (¢1b*

D(scalar i, scalar j) returns D(Sii, Sji, Si
Hil(compbempl ax b, comp H1l conversion -B*E®DF ((
d) a)*(1+d) + b*c)
Hil(scalar i, scalar jreturns H11(Sii, Sji,
I;)lZ(compIex a, complex H12 conver sa)™m( E+®) c+# (
H12(scalar i, scalar jreturns H12(Sii, Sji,
g;l(complex a, complex H21 conv2tbaAbbOlzx+d) +
H21(scalar i, scalar jreturns H21(Sii, Sji,
H22(compl ex a, complex H22onversionakrxd(hy cp) ¢
d) a)*(1+d) + b*c)
H22(scalar i, scalar jreturns H22(Sii, Sji,
kfac(complex a, complekfactoabs(@@bs2d) ™2 -+ (
d) b*c)~2)/ (2*abs(b*c))
kfac(scalar i, scalar returns kfac(Sii, Sji,
MAPG(compl ex a, compl e maxi mum available powe
compl ex d) abs(b/c)*(-Efgrnt(kf ekl
MAPG(scalar i, scalar returns MAPG(Sii, Sji,
(I;/I)SG(comp:Ioam)lae,x b, com maxi mum stable power g
MSG(scalar i, scalar jreturns MSG(Sii, Sji,
(rjn;;l(complex a, complex  factoabs(alL”2xohj(abs
b*cabs¢tb*c))
mul(scalar i, scalar jreturns mul(Sii, Sji,
(rjn;JZ(complex a, complex  factoabs(@dL”2xohj(abhs
b*c)) + abs(b*c))
mu2(scalar i, scalar jreturns mu2(Sii, Sji,
g)ll(complex a, complex T1l1l conv-ea*bhi*acn /=
Ti11(scalar i, scalar jreturns T11(Sii, Sji,
;')12(complex a, complexT1l2 conversion = alb
T12(scalar i, scalar jreturns T12(Sii, Sji,
T21(complex a, complex T21 conve@éklsi on =
d)
T21(scalar i, scalar jreturns T21(Sii, Sji,
g)ZZ(compIex a, complex T22 conversion = 1/5b
T22(scalar i, scalar jreturns T22j(jSii, Sji,
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Y1l1l1(complex a, complex Y1ll conversi-an*€El1{td)y 26
d) b*c)/ ((xbagy(1+d)
Ylil1(scalar i, scalar jreturns Y11(Sii, Sji,
;()12(comp|ex a, complex Y12 conv(elr/sZ2®o*)(£( ( tb"ag
Y12(scalar i, scalar jreturns Y12(Sii, Sji,
;()Zl(complex a, complexVY21l conversdb)E#((EXHED
Y21(scalar i, scalar jreturns Y21(Sii, Sji,
Y22(complex a, complex Y22 conversion-d (+1/ Z0
d) b*c)/ ((Xragy (1+d)
Y22(scalar i, scalar jreturns Y22(Sii, Sji,
Z1l11(complex a, complex Z11 c onvZeO*s(i(oldt)a=s)+ (4l ¢& )X
d) d}b*c)

Zl1(scalar i, scalar jreturns Z11(Sii, Sji,
5;12(complex a, complex Z12 conver si oa) #=(}HZ*0c)( 2
Z12(scalar i, scalar jreturns Z12(Sii, Sji,
5)21(complex a, complexZ21 conversioa) d}i0c) 2
Z21(scalar i, scalar jreturns zZz21(Sii, Sji,
Z22(complex a, complex Z22 conver sai)on 1= d)@&I+E ((
d) d}b*c)

Z22(scalar i, scalar jreturns 2zZ22(Sii, Sji,
dat a corrected dat a
data(scalar i) corrected data of trac
me m memory dat a

mem(scalar i) memory data of trace i
XAXi s xaxi s dat a
XxXAxis(scalar i) xaxi s data of trace i |
S14S4 4 Sparameter dat a
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H hyY hZz hF T y2 4
1. ( H)
) 0 . O O
e (0] & O 0 0
2. (Y)
0O . W AN
®) Rl w O ©
3. (2)
w O O O
o Y0 9 o o
4. (F)
() ) . 0 6
5 ©9 o 9 § o
5. (T)
w w, W Y Y
& A Yooy vy
0w an w ad
) — » —
O w ¢COw
. W ap . 0 O
w — W —
¢Ow O w
S H hY hz hF T V2 4
1. S H
ny v Y
(@] ooOp = P =
p Y p Y Y'Y
Y
o) C
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¢ JY

¢JY

¢ JY

¢ JY

¢ JY
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4, S
| p Y p Y Y Y
| ¢ JY
. . P Y p Y Y 'Y
w3
¢ JY
4 ﬂ Op Y p Y Y Y
w ¢JY
$ p Y p Y Y Y
¢ JY
5. S T
vy O
~
oy Y
v
vy Y
N
v P
Yo
(@] Y Y Y'Y
|
+
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/
N
(
)
, h
E
Y Y

1.

2. *,

3. +;

8.6
Mat hAnal yysEsatihst i dOnm h h
H G Mat hAnal ysS$tsat iRsatnigces

h G

Peak to Peak 112.98 dB
Mean: 4332 dB

Std. Dev.: 357 dB
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8.7
YLimi§ Line h
h G
G
h G
Mat,hAnal y slismi t h
h h / G
Limit
Limit
Limit Test Sound Type Limit Table
[] Limit Test ON ® Sound On Fail [] Show Table
¥ Limit Line ON O Sound On Pa Load Table
[] Test Sound ON Save Table
Global Pa ail
[] Global Pass/Fail ON
Policy @ AllTe t Pa
O Al Measurements Must P
Y
. " h dPASE
dFAEL y G
, Y G
s Y h
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G
U
Y G
Y G
Y
, Y h G
" h CSV G
/ Y
/ G
/ F / G
F / d du
Yy y 13 G
Yy y h / d dc
5 i-_
d dh d dc
Y h h / d
de
Mat,h Anal ysLesmit , Tlaibmiet h Ma t, h
Anal ysliismi$how Tabl e h G
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Type Begin Stimulus End Stimulus Begin

Unused 0 Hz 0 Hz 0dB
Unused

Max

Min

Delete

Unusuyed G

Ma % h G

Del et e G
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8.8

YPointy Li mit h

Mat.,hAnal ysPailnitmi t h

Limit

Point Limit

Point Limit Test Sound Type Point Limit Table

| Show Table

] Point Limit Test ON g On Fai [

» Point Limit ON Sound On Pass Load Table

] Sound On Fail

8-8

. Y h dPASI¥ y

dFAHL y G
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s “ G
s " h
G

U
, Y G
, Y G

Y
. Y h G
s Y h CSV G
Mat.hAnal yshismi t , PablhEmi t h Ma t, h

Anal ysliismiRoilnitmi $how Tabl e h G

Unused

Unused

On

Delete

Unusuwed G

O N4 G
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, Del et e G
Y G
Y G
Y G
8.9
h
G h
Mat.,hAnal ysiismi Ri ppl e
h h G

Ripple
Ripple Test Sound Type

v Ripple Test ON ® Sound On Fail

v Ripple Line ON O Sound On Pass

[] Sound On Fail

810

Ripple Table
« Show Table

Load Table

Save Table
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dFAHL e

G
U h
Y
U G
U G
s y h G
Y G
s Y h CSV G
Mat . hAnal ysliismi t , TRaibp pel e
Anal ysliismi Ri pplSehow Tabl e h

Type Begin Stimulus End Stimulus

# Absolute

Unused 0 Hz 0Hz
Unused
(o])]

Delete

811

Unusied G

., Om G

d P A SdY( )

Mat h

# Margin

166

WWWwW.

siglent

. C

(O



S NAO 0A

8.10

Delwt e G

Y G

Y G

Y G

Y

G
h
G

Mat.hAnal yshiismi Bandwi dt h

h h h G
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Limit

Bandwidth

Bandwidth Test
[] Bandwidth Test ON
[] Bandwidth Marker ON

[] Sound On Fail

Target Bandwidth
N dB Points 3.000000
Min Ban th  10.000000 kHz

Max Bandwidth 300.000000 kHz

812
Y

, U

, U

, Y h

'u

., N dB«1 dB G

s u Hz

S y Hz

Y h
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8.11

8.11.1

Mat,hTi me Domaime Domaj Mraetsdmr m

Time Domain Setup
Transform
[] Transform On
Start -23.529689 ns
Stop 23 529680 ns
Center  0.000000 s

Span 47 059377 ns

Transform Mode

QO Low Pass Impulse

QO Low Pass Step

® Band Pass

Set Low Pass Frequencies

Help

813
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Y
Y h h
h G h Set Low Pass Frequencies
h h G
Y G
Y h h
G h h
h h G G
t-l
h Set Low Pass Fhequencies h
start step h = / h
G G
8.11.2
h h
h h
h G
Mat,hTi me GaGathgng, Sattupm g h
h h h h h G
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Time Domain Setup

Gating

[] Gating On

Start -10.000000 ns

Stop 10.000000 ns

Center

Span 500.000000 ns

0.000000 s

Gate Type

Gate Shape

814

h d drd

Band Pass

Normal

dd  drd

(o7} G
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815
Y
0.1 dB 28B
0.1 dB -4 8B
0. 1 dB 52B
001 dB -80d B
8.11.3
h h
G
Mat,hTi nbeoma,i Mi me Dd&mdjuiVi ndow h
h h
h G
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Time Domain Setup

Window

Minimum Maximum

Kaiser Beta 6.00

Impulse Width 229934235 ps

816

Kai sem Bektaa ser Beta ¢

Y G
1
; P% 054 1=
=
/]
1A
| if L BAewO
| L
AL
. AT
817
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8.114
h h
h h h
h h h
Y / G G
Mat.hTi me GaGangng, Setuwpd i ng h
G
Time Domain Setup
Coupling
+ Coupling On
sform Parameters Gating Parameters
v Stimulus B Siimulus
[] State (On/Off) ) e
[[] State (On/Off)
~ Window
 Mode Shape
+ Distance Marker Unit  Type
Close
818
Y h h
G
Y
s Y H H G
. Yy I yu G
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yKai ser Beta ¢

Y H H G
U G
Y

Y H H G

Yy [y G

ud dd dd d d de

Y G

8.11.5
h H Yy
y G
Mat,hTi me GaGanhgng, Vatrikker h
h G
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Time Domain Setup

Marker
Marker Mode Units

O Meter (m)

O Reflection (divided by 2)

QO Feet (1)

QO Transmission ® Inches (in)

Velocity Factor  1.000000

819
Y h S h
G
, " S h h S h
G
. Y h y e
. Y G
Y h h h G
Y h 0.BBTFE 0 .h7
16
8.11.6
H h h
G
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Time Domain Setup

DC Value

~* Auto Extrapolate

Manual Entry  1.000000 U Extrapolate

Open Short Load

DC Y

WMat hTi me Domaime Domai AdSan @€ Val ue

WAuto Exyrapol ate G
W DC h Extrapolhate
G hUl Op e5S h diLto a d h
DUT G
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Save Recall X Save Recall

CSA

STA

CSV

CAL

SnP

Recall State... Save State As...

Recall Register

File Browser...

h SavRecal h

Save Recall

Recall
Screenshot...

Save
State
Save Cal...

Save Trc Data...

Recall SnP Format

State + Cal... Save Register
Auto

Save SnP...

Recall Cal... Save Type

State + Cal Data

File Browser...
File Browser...

9-9-1

Y

Y G

Y G

Y G

Y G

U Touchst@edeuchstone
h cTouchStone .snp
Gn G.S2p 2 csd4p 4 G
TouchStoneg h G
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S 9 h h S 1H S i

S 12 S22 S22 G

Touc hSt onhe DC h 0 h

dB dB G

PN PBMP Y G

Yy Save StateSave
Y Save StateSave

y Save Type

Y Save Ot her Save T
Save SnPSnP h
SnP For mat Li n MAq g¥ e

/| VyhRedllmagiynavy y

S2n S2n S1ir
h
h VNA
h
dB
M Ah
50 @

State As
Register

St at ebP&@ahk h

r ¢ Dcastva

Sn P

G

/' yh Lo g MBAOh g/ e

"] Save Other Save Cal cal
Y Save Other Screenshot h
h PNG PG/ BMP G
Yy
, Y Recall Recall State sta
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Fi

File Browser

~ [ local

> il U-disk0
> Il U-disk1

> [l local

9 items

e

Recal |

Y Recal |
G
Y Recal | Recal |
Y Recal | Rece&hl

Br owser

Name
Il U-disk0
Il U-disk1
Il local

B 20000601_04-53-26.csa

B file1s2p

B file2s2p

B license xml

B receiversta

9-9-2

83 KB
26 KB
26 KB
26 KB
168 bytes

127 KB

Type
Folder
Folder
Folder
csa File
52p File
52p File
52p File
xmil File

sta File

Regi ster

c al

All Files (*)
Date Modified
4/5/00 2:58 AM
4/6/00 9:36 PM
4/5/00 9:42 PM
6/1/00 4:53 AM
5/14/00 4:34 AM
5/14/00 4:34 AM
5/14/00 4:34 AM
4/2/00 4:37 AM

5/13/00 11:38 PM

St ahe

+. €ah
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10 y TDRYy
10.1
TDR VNA , DUT H
/ h G
VNA hTDR Y

1. G

h h h G
2 / h h

h G
3. TDR h h
h G
4. TDR h h
/ H G

5. TDR h

G

TDR h Y
1. TDR DUT hTDR G

h / G TDR

G
2. TDR GTDR h
TDR h G
3. h H h TDR
G hVNA
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h
4 VNA G
5, h h h
10.2 / / TDR
Ma t-T DRT DR /  TDR & TDR h TDR
TDR H h TDR h
TDR G
101 @1 T DR
TDR . TDR hVNA TDR
G
TDR YSetjup YBasyi ¢ YPreget hVNA
TDR " h h TDR G
h TDR G
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10.3TDR

TDR TDR h dShow t hi
wi zard wmegxt start TDR G TDR
YSetyp YBasyi c YSet Wpzgrd TDR
G

TDR Setup Wizard Overview

Welcome to the TDR Sett
This wizard will gui

Siglent Technologies 1. DUT Topology
VNA Option TDR

2. Deskew
3. DUT Length

The VNA Option TDR provides simultaneous analysis of 4. Rise Time
both time and frequency domains. The VNA Option TDR

measures the characteristics of a test device as a

function of frequency. The frequency domain

information is used to calculate the inverse Fourier

X 3 Error Correction
transform for time domain results. Adhoton

® D w
Note: Do not connect pulse pattern generators to the
instrument test ports. The stimulus signal for time
domain is simulated in VNA Option TDR.

O Deskew & Loss Compensation

¥ Show this wizard next start-up

10-1 2TDR
TDR DUT H HDUT H
G YError {forrect h
G TDR G
h H TDR G
10.4TDR
TDR Y YDe s kje w YDeskew &
L o 9 VNA h

u) G
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10-1 8TDR
hTDR h H
G h TDR YSetwp
YBasyi c Basic Cal H
h ECal G
104.1 YDes kye w
TDR YSetyp YBasyi c Deskew
G y Open y h Deskew
h hDeskew doH h YFi ny sh

Option DeskewYDesk®wtion h
h G YStandaryd Type

h Open ¢ Shorth Short
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TDR Setup Wizard

Port2 Port3 Port4

Aut ) rica
( .| [ -
} J \
1. Connect all cables and fixtures to VNA
2 cables and fixtures.

the loss of
remo from the mm

10-1ATDR
10.4.2 YDeskew & Loss
TDR YSetyp YCailbr ajt i onDesk&wLoss
y 3 h G
1 h YDe s kjgw YDe s kje w
G
2 h DUT h G 1 h
DUT y yh y
Open y h YMeasyreh h YMeasyr e
doH h 2 G DUT h
y y Thru h YMeasyr eh
h YMeasyr e doH h ¢ DUT 4
2 h 1 2 G
3 h LOAD h G
h G

www. si gl ent. com 185



SNAO 0A

h YAppjl y h h

TDR Setup Wizard % Loss pensation

Port1 Port2 Port3 Port4

™ )

1. Connect a Thru between Port 1 and Port 2.

2. Press Measure button

Measure (0

10-1 &6 TDR
h h
G YCI oys e h G
YAppY vy h G
10.5TDR
TDR hVNA h h TDR
G TDR hVNA TDR h G TDR

10-1 &Setup
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1051 DUT
TDR DUT h YSetyup YBasyi ¢
DUT YDUTopolijogy DUT e VNA DUT G
h DUT hVNA DUT h
TDR ¢ h SaVvRecal | h
G
1052DUT
DUT DUT h DUY DUT
, DUT y G DUT H
X h DUT G
DUT h G

TDR Setup Wizard DUT Length

Port 1 Port 2 Port 3 Port 4 The length of the DUT is

automatically measured and used
{ A ] (@& e ) to set the time span for time
\ domain measurements

1. Connect DUT to cables / fixtures.

2. Press Measure button.
Measure (ol

Note

Since the loss of the cables is
not removed fr
measurement, cables should
be low loss and as short as
possible.

10-1 &/DUT

TDR DUT h YSetyp YBasyi c
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DUT YDUTopolijogy DUT H YAutyo h
DUT h DUT h YMeaswr e
h h YMeasyr e doH h YFiny sh
DUT G DUT h VNA
DUT / G
10.5.3
YSetyp YBasyi c YStim. yAmpl .
h YVoy t y
y G
1054
YSetjp YMore Fuypction YRefy Z
h YI mpediénce G
1055
DUT hVNA ( )
h G h
h Y

1
Velocity Factor =

W Dielectric Constant

YSetyp YMore Fujnction (Di el ectr)yc Const

YVel ocity Factor G

10.5.6
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VN A DUT G YSetjup
YMore Fujnction YSource yPower G
10.5.7
h
G h
G h DUT h
G
YSetjp YAverjge YAvern ayg
h G

10-1 €8
10.5.8
G h
YSetjp YAverjge YAV er ayg
G
10.5.9
G YHo VSt ¢ p h
H YSi ngl é
YHo ISit g YConti nRwy sh

www. si gl ent. com
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TDR YRuWn YConti nRwjhs

I YSt ¢i ngl e YSi ngd e
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10.6 TDR

TDR h G TDR H
h G h DUT

G
10.6.1
/ h TDR
YTr ajc e G
TDR h G
10.6.1.1
TDR YAut o $cale h
G
X G h
DUT H h

G

Y G

G

X&Y G G

Al | Trace G
10.6.1.2

TDR TDRIDT Hori zowealk i cad
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10-1 @

10.6.2
TDR I yoat a/ViEIN G
YDat=a Mgm h G
Y Yy Ofyf h YDatfa h
Y Me moyr y h & YData & Wemory
G
10.6.3
TDR TDRIDT YParameter
G
VNA G
T h / h
H h S hT G
T DUT / h G
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10-1a 0r DR

T YLog g YLin yMagYRedl h
Yl mpedsnceYVoy t ¢T / h
h H hTDR T h YLog Wag
YLiyn T G
Yl mpedgnce T G T
y yh Zo H
G YI mpedésnce hDUT h
G Yl mpedésnce hTDR T
Jh Y
L= it—i
YVoy t h G
YSetjyup YBasyi c YStim. yAmpl . h
YVoy t T G
YParameter H
YMeaswr e h
/ G YFor mat G
10.6.4
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TDR TDRIDT YParameter YStimulus
h T YLowpassy Step

YLowpass Vmpul se

YRi se yTi me YI mpul sey Wi dt h
/ H Kai ser Bet a G
VN A h G
hKai ser Beta h H
/ h G
10.6.5
h G
h H TDR S
G
TDR TDRTDT YParameter YSmootikiing
G
10.6.6
hTDR DUT G
hTDR GTDR Y
¥ Mi xie d h H VALY T
H YAl § S G h 1 1
h YMi xjed h G
TDR TDRIDT YTr aCentyr ol YAl l ocyat i on
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10-1 a1
10.6.7
TDR TDRIDT ul h ScaHMar keGating YCopml ¥ ng
h H G
10.6.8
h H
DUT h G
h h h
G
TDR TDRIDT YGating G
YGating G

101 e 2

YTy e Y YNotih

h YBandpyass G
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10.6.9

Data , Marker
Mem off

TDR/TDT

Extrapolate

sk

[ILEL]

DC Y

W TDR, TDR/TDT, DC

WAuto Exyrapol ate G
W DC h Extrapolhat e
G hUl Op eé5S h diLto a d h
DUT G
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10.7TDR
TDR h V NA ¢ TDR TDR
/ G hTDR H
h DUT G
DUT h HTDR
h DUT G
TDR / h h G
10.7.1
VNA h TDR YMar Ker h
h / G
TDR YMar kSerayc h h
/ Y Yy Ofyf h Y Ma i
h Y Mi yn G
10.7.2
h h
h G h
h G
TDR YMar kSeraryc h Y1® 0%
Y280 h / h

10.7.3
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h
y h h
G h h
G
TDR YMar kSeeraiyc h .Y.DelTtiamsg .
h G
h
y G h H
G
Y %y G
G
10.7.4
DUT h h
h G
h G
hTDR G DUT h
h DUT h DUT G
DUT h
DUT G G DUT
h h G
Yl mpedénce ¢
TDR TDRIDT YParameter YPeelyi ng
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10.7.5
TDR TDR VFiyl e
G
.¥YSave State... csa H .YRecal |
Stavye. .. G
YSave Tr§ Data... .csVvH SnP .YSave
SnH. . . S SnP h DUT G
.¥Screenghot ... .pnge
10.8TDR
10.8.1
h
¢ TDR h DUT y S yh
h DUT h G
h H TDR h
G

10-1 a1 3

TDR h h h

TDR h
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TDR h G
h TDR Y Ey/&Ma sjk YTri gger
YDr aw yEy e G
10.8.2
TDR Y YPRBYBLK2 8. B G
H Yy
2n-1
PRBS h h PRBS

3,5,7,9,11

K28. 5 20

d00111110101dvCOOMO

h
2 8192
108.2.1
TDR Y Ey/éMa sjk YStimulus YTy we
G
YStatiystical h
G
10822PRB S
PRBS G TDR Y Eyl/Ma sjk
YStimulus YLengt h PRBS @
TDR PRBS h PRBS
G n PRBS 2"-1h
n H h PRBS
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G PRBS n h
G
TDR PRBS h n h 2"-
1lh n G PRBS h
h G
10.8.2.3
h TDR Y EylMa syjk YStimulus
YTy e YUSER h G
YUser Pjattern YBiRatterrny Ediht or
Yt xt yh H h
G
0 1 h G 2 h
8192 ¢
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10.8.3

108.3.1

TDR Y Ey/éMa sjk

YStimulus

1 YOne yLvV.

0 YZelag G
10.8.3.2
h G
h h G
TDR Y Eyl/Ma syjk YStimulus YDatRaye
G
10.8.3.3
h h
h G h
h G
TDR Y EyléMa syk YStimulus YRi se yTi me
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10.84
hTDR Y YRi se yRi me
YFal | yHli me YJi tykuer Y Cr o s s%yhug YOpening yHactor
YSi ghNali y#le YDuty CyyHe 1IDi ¥LevelyHOn® YLevelyHZer o
YLevel yideanYAmp!l iHwud & Hei g-tbt Y Wi diych YRi se
Ti ey YFal |l yHi me ¥ yH YAmpl itHud ey He i gHb t
YWi dit h h 6
10.84.1
TDR Y EyléMa syk YReswl t YOveryl ay
G
108.4.2
TDR Y EyléMa syk YResyl t YRi se
Ti me yDef . G
10.85
TDR h H
G h / h
h G
TDR Y EyléMa syk /I YScaMa syjk
YAuto $cale YManuyal G
h YScaDgv yOf fiset
G G
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10-1 a1 4

10.8.6
h H
OHL1 G
TDR G h
h H h G
TDR Y Ey/éMa sjk Y Ma sjk YMask Pattern
G
YEiyl e h TDR
( m¥k G YScayl e h Y Mar gHun YPosiiy{Hi on
YDe lyktua G YEdy t h G
H h G
h G
TDR Y Ey/&Ma syk /I ¥YScaMa sjk
YMask yTest G
10.8.7
YJityter h
G YDY YR Joe
204
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