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2 Safety Requirement
This section contains information and warnings that

operating under the corresponding safety conditions

this section, yocomimsnon $tafve otpef.atiog procedures

2.1 Safety terms and symbols

When the following terms or symbo,Jog &pphpearmamnruatlhe ift
i ndi patré saduleanrt i on should be paid.

I ndi cates potential injuries or hazar (¢

I ndicates electhagpesrh.ock that may

/;7 Il ndi cates measurement grounding

Il ndi cates safety grounding.

This is a start/standby switch. Press
wor king state sathairteheswsttamdizywyul d not
completely power off the VNA, the powg

socket .
T I ndi cates AACO.
CAUTI Ol ndicates potenti al damages to the ing
WARNI NI ndi cates potenti al injuries or hazar g

www. si glent. com 11
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2.2 Operating environment

Useactc hean

NotRBiirect

evaluating

a

nd dry i wd o barnsbe nevnitr otnenmepnetr alt AiGde0 AGnge fr

sunl ighbt, aeldeot hiec Ilésaheceut! dh ebaet csoonusricdeesr,e d

the ambient temperature.

A\

WARNI D@: not operaagdmexphesVMNMA,idusty o

Thi s i
Il nstal
Pol |l ut

nstr

baer

i on

Protecti on

>S5
wn
—

a (

(@]
o
=
=

Pol l ut

we sho

baer

ected

baer
RF
i on
ul d

Protecti on

equi pment

1)

1)

mEeM t 6 hiksHQas dtalaalsdt hhea f ol | owi ng restriction

Dl tage) ¢dteeccgariyc: sQlpapd dy Tloaesess citr @ r )t er mi n

evel: Class |1
l evel: Class |
ol tage) category Class Il indicates the

o the AC power supply.

pltage) category Class | i ndsccoantneesc ttende s
ource.
evel Cl ass aldlr yi rmdiide mdoanct ii ¥ e oehyi mnccme 5t |

onsider the 't encpoonrcaernyt rcaotnidounc.t i vi ty cause

l evel Cl ass | iitn dpirceavteenst sg reoluencdtirnigc esghuo cpkn

o the ground wire.

>

CAUTI OM: not apply excessi searpre ssoarfcel
screen

CAUTI| ON: not exceed the maxi mum volta
connectors

12
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2.3 Cooling requirement

This instrumentai b-uibbboh ekde etph raoduegghuat e ventil ati on,
shoul d obbeotlhefstisd ve ] | as the fofonthanidnstrumemmnel s
é CAUTI OM: not Dbl ock taleotndgen tsd rdkea taadifa dte
instrument .
A CAUTI ON: not |l et any external objectss

2.4 AC power supply

The

90W with complete

Not Bhe

options.

i nstrumen24 G\, c e5plt/s6 01/0400 Bz MAaQ i pnuwe rp o we r

consump

i nstanomepwirtahtien t he fold owing input range
Vol tage ran90264 Vrms | 90132 Vr ms
Frequency r 4763 Hz 380420 Hz

2.5 Power supply and grounding

The

i nstr umeTot psrheevielnt

Pl ease use t he

i nshaa memteeremi nal

power

el ectric

cord

nd IE.CgB(2®0y pe aC 1 3 )c osntnaeficdt abred
powergeaodndi ng schElhgctoiuoami ng

t er mi

i nput

nal on the socket

shock,wedpleophdegd msst k dbie.
provided

to connect t he i

WARNI ND@&nger

of

el ectric

é Di sconnecbkdnoirnbernal or ewiiladcnealarsigg
of electric shock. 1t is strictly fo
or safety grounding terminal

shock!

www. si glent. com
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The |l ocation of the instrument shoulT bempbevehiyent
power off the instrument, the power <cot Hieshtorud rde rbte.
When the instrumduntaisobhsle fecommegded to unplug t

AC socket .

é CAUTI M:&F connectorbés shell on the
instrumentdés shell, andgrtcheemd connect

2.6 Calibration

The recommended cal i brCaatliidmr actyi colne sihso ud nde oyndayr be pei
personnel

2.7 Cleaning

Onlag odl & mpl omtiht hout any chemicalclAnobrosiised $wbstl amae ¢
i nstrun2amntnot c¢cl ean or use t h.e Tpor oadvuocitd ienl ewcettr iecn vsihrc
power cord from the AC socket before cleaning.

WARNI NDG&nger of electric shock!

A Do not di sassemblaiM ntheenamesd rmusetntbe ¢
per sommley

2.8 Exceptional conditions

Use the instnhmenpoosal ypéoirfi ed Dooy ntohtd hinsaen unf§a a tuumreenrt

havisible daemndered severevithrraahtsipdorh.é attéwoince i's susp
damaged, please di scamthecont daet ppwer IJdeocapeS4dGe ENAe
instrument correctly, all instructions and mar ks sh

f WARNI NJB:et he i nstr umesutn sfpoerc ipfu repdo shey
may damage the instrument.

14 www. si glent. com
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3 Product Introduction

3.1 General Description

The B80NOMOseri gecbobbr net wsdml |l amdaelsy 2ére f ol680D2WA ng model
SNA12BZNA24ASNMA 24383 2ANAL3BANL03ASNABIA Thhaatve a
frequencyl MHzRH GoGHz , whi ch-poupgpaerctat2/e4 angi mdi fferen
domain par amet esr Mk atd BAAareindisd echanle det er mfi and tnagr ,t he Q
bandwiadadhi nserti ounl hleoys § eamft ua ef iilmperdance conversion,
measurement plane, | imit tesamadgadaptpgilmrersemsitah fi xt
adjustments. The VNAsLha¥aefqueacywdhom@ qtuyepmeoyg: mode,
Pow&weep moédae meCWaondde Se Smeretp mogal sdh®upport scatt e
parameter correction of ,20UWT,EnSh@LnR, e dT RRLe, s pRoensspeo nfsoer i
flexibility in R&D andTmanfufeqguemdcngr apgeée i cfatéadnl m
tabl e. bel ow

Mo d e | Ports Freqguency r

SNAG6022A| 2 100 kHZ. 5 GH 2

SNA6122A| 2YI ncluding front pandg100kHZ. 5GH 3z

SNAG6024A|4 100kHZ. 5 GH 7z

SNAG6124A|4Y1I ncl udipnagn eflr ojnutmp e r 100kHZ. 5 GH z

SNAG6032A| 2 100 kH&. 5 GH 2

SNA6132A|2YIncluding front pang¢100kH&. 5GH 7

SNAG6034A 4 100 kH&. 5 GH 2

SNA6134A| 41 ncluding front pan¢100kH&. 5GH 3

3.2 Features

E FrequencyORH&REGe 52GH

E Ports: 2/ 4

www. si glent. com 15
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E Frequency resolution: 1 Hz
E Level resolution: 0.05 dB
E Range ofl0l BEWMHZ
E Setting range:-55 doBum p~ut+ 10 vdeB m
E Dynamic 35amd@Be: 1
E Trace noise: 0r®me3 dBrms, 0.05
E Types of calibration:
Response calibration, Enhampocneed pRoerstp ocnasteiw beraplbirbbrnat il
calibrathoere polkt cfadurbrpadritonc,alFiudrlati on, TRL cal
E Types of measurement
Scatt-pai agMd eesur eefnfte rpearrtainddd ees u r e Reecneti,v er
Measur emewBbmai n par ametiemi taRitg@Epyteimpedance conver si
Fi xture sAdmplRemowmd dr,Speoant Anuamh y siEgqqueOi ¢ gSeta) ar
Mi xEBeasur e méPnutt se Measur ement .
E OptiondleeBi as
E Interface: LAN, USB @m@®ViBje, USB Host (USB
E Remote control
SCP/Labwl EWVI based MOV X1FBockKEel hetWebesrer v
E Toucbntrol
Mul ti™ VMow&keyboard
E 12-ihch touch screen
E Videwtput: HDMI
16 www. si glent. com
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4 User Manual Overview

Main Contents

Chapterl. Copyri ght
Chapter2. Saf eReygui r ement
Chapter3. Pr od urcttr oducti on
This chaptetrhd ndhrardaicteesri sti c i ndex and function
Chapter4. User MaQvealvi ew
This chaptetrhd ndhraoptuecress of t he user manual
Chapter5. Qui Stkar t
This chapter introduces the appearance and size o
operation of the front and raemar tpamrcehl ss,crweser. i nt e
Chapter6. Set Wpaaurement
This chapter describes the measur gamedn to tfhuenrc tfiuonnc,t |
of the vector networ k anailoynzse run daenrd eiancthr omdeuncue si nt hi
Chapter7. Measur e@adnitbr ati on
This chapter introduces thepairfaiset emtwec alciabii dotriad m
met lspodt estarfd xdatuheer functions of vector network a
Chapter8. DatAamaal ysi s
This chapter introduces the matthiewlBmaical amalay yis$ s
wi nssowcouplisngndmathher functions.
Chapter9. Save Rercdl |
This chapter i nteaddcepsrcaichees sdeast.a s av
Chapter1l0. Gui dethEbDDR Opti on
This chapter i nttrlolebDuc eospthioowmm.t o use
Chapterll. Gui dethFrorSA Opti on
This chapter intrtsddaopesohow to use
Chapterl2. Th&r equency Of fset Mode
This chapt etrhd nftumdtuicers of SNAgB8ewctces thmae toe d

(of ffgeotm t he VNA Receivers.

WWW. Si

glent. com 17
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Chapterl3. Scal ar Mi xer Mea®Optoement s( SMM
This chapter introducesMdoaoswrntemamnt t he Scal ar Mixe
Chapterl4. Pul se MeasuremeinofoPM O

This chapterowuntte@® opwlces measur e@&fthsatt oc athensott shoemet
using continuous signal s.

Chapterl5. Mat eMiealsur eMEn®@@g) i on

This chapter introduces how to measure a materi al
Chapterle. Ext er nal Switch Matrices (SWM Option)

This chapter introduces how t epourste eexxptaenrsniaoln .mat r i
Chapterl7. Systs®mti ng

This chapter provides information about the syste
Chapterl8. Ser vi ¢ 8u papnodr t

This chapter provigersviod oamats omparbto.ut

18 www. si glent. com
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5 Quick Start

5.1 Dimensions

482. 6
426
oo
oo
oo
oo
oo
oo =l
oo o~ S
oo oocg
oo ooo
sor ol 1o Jol 1
— =
FigbtLleront view
1 I W [
f )
L !

T | |

Fi gb-R¥er tviiceaw

www. si gl ent. com 19
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5.2 Power supply

The equi pment24alk\,epstOs/ 6100Hz A€s Powaseswupel t he power
to connect the instrument to thbeelpopomwer source as sh

Fi gbBRower interface

20 www. si gl ent. com
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5.3 Front panel

Vector Network Analyzer SNAB134A

"J'Y.‘.w\‘.l!'"

Fi gbAlkront panel

Tab3lFront panel area description:
Numbgdl t ems Description
12.1 inch TFT color capacitive

Not eAssvioi d touching the &E®dobjoa

LcD The effecti vtehgpcirxeeeln riast inoo roek a

A doesn't mean a fault whe/bbl tideree
Touchscr
/red fixed points | es s avdaase
recommenldeedLCD screensu$faeanl il

bufm

PreMake the previous trace/ cha

Ne x Ma k e ntenter ace/ channel / wi ndow

B Instrumdy accal | up the "Trace" functio

Channeall uhammreef'uncti on key

channel

www. si glent. com 21
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Me a S:e t port S parameters, b a
measur ement , waver antenas s Iue renme t

measur ement mode.

For méate:t the display methods f
suchLag Magn ,MagymRP d Ih WRPhas e, an
di splay met hods.

Mar ket up markers for measuri
to read t he parameter measur
frequency, and move the freque

and right of the screen, makin

Mat Iset measur ement data to be

C Responsq
mat hemati cal oper ahiisotnosr ioma lc ud
them. It can perform normali za
timMemain transformation anal ys
other functions.
ScalSe:it the display scale for t
CalCal i brate the S parameters 4
Sear cChaiptur e t he maxi mum and
parameters, measure the Q valu
Av g BMv er age and smoot h t he
i nter merdé @quency bandwi dth of t
St aBet the start frequency.
St ofet tolfer squency.
Freget sentetropf spaurerwmnmlyepoiordt s
PoweSet the power | evel of Dhe |
D Stimuludon/off, etc.
Sweefet | og frequency and | i ng¢
senumbepoiostweempdeweep me, et c.
Trigset: internal amduegxteatnadlri
on/,ofafn & o$séitn gl e, continuous tr
Systsmt the | P address of tHhat
E Ut i ity
ti meset the | anguage, and tur
22 www. si gl ent .
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sel f, teetsc .

Hel Yii ehewldocument s

Presleti:ti alize the device and r

use.

Di splSay: the number of test win

Save Reétalbk: the setting condit
read the calibration daabhyaed

storage device.

Touchhe screen touch function i

09 Sel ects values for measur e mg
G/ M/ uk/ mo complete the select

deci malEnptoeirnst a deci mal point

whol e number.

+-:Pl uBMi nuToggl es between a posi
entry if it is the first key p

T/ aG/ aM/ ak/:m Compl etes the val

a unit of measurement .
T/ p (Ter adrgilRo) E12

F Numeric G/ n (GigabrE®&no) E9
M/ u (Mega/omk-&r o) EG6

k/im (kil@E®illi) ES3

EscCl ose dialog boxes

Back SpmPBace&k:space. Move the cur

previous selections.

TabSwi tch touch screen focus

Ent eBnit ers the values that y oy

settings.

Up/ Ddwrnt ttons

. 11. When the focus is on the f
G Navigati

down arrow keys to select t he
border is highlighted).

www. si glent. com 23
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2. When the focus is on the difg
di splayed in blue), pressing
increase or decrease the numer

| arge steps.

LeRitdht bMao ¥ ® ns h eh ocruirzsoonrt al |y

area

1. When the focus is on the fu

on the menu border), turn the

to move the selection of the f
H Knob 2. When thetliocdat asi mmut area

di splayed in blue), turning th

increases or decreases the nun

i n small steps

|l nclstiidar USB ports for data ex
I USBiub )

peri psh&eratkcourarlent of four USB
J Tedorts |Connect t o stihgenmabhlhTs nfasme oeapt i o1
K Power SYyPower on/off the equipment.

Support the stability analyzer
L Suppkorott|lappropriately for better oper

SCcCreen.

531 Power switch

Stabyg is indicateaedngelaoaredn ptoavetr s wi t ch.
A single buttonhgrtégiwite whiucske i ndi c aotpeesr atthieng n st
Continbous wndicatesopgéreatiineg rument i s

A short press of t ktias stiehse ttlotng H ho noer asnegceo nwdh)i ch i ndi ca

i nstrument itbsy isnt atthee asftteerd saving the settings.

Along patetsiss button (three seconds) will cause the |

i nstrumehst absd isnt ate i mmedi ately without saving the

24 www. si glent. com
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532 RF connectors

Fi gb-bleront panel RPpowdNldpect or s

Fi gb6kront panel R owdNhdh e c kt g disnpgnrt ey f ac e

FigbBEront panel Ripowddhhectk gdsrmper i)nterface

0 The number of iRsFwoc oonmheftauwod tmenst romeht gur ati on.

0 The presence or absence of jumpers is determine
options included with the network analyzer.

0 WhemR& connector dmRFtsagemlttthg corresponding or
connector wild/l be i t.

0 Do not apply DC voltage or current to the test poc
equi pment failure, especially when the capacitor
vector network analyzer, connectt etshe poqui pméret ntad
input | imit of the test port is 35V, and the maxi
electricity is completely discharged from the hun

the equi pment .

www. si gl ent. com 25
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5.4 Rear and side panels

Fi gb®BRear panel

Fi gbLesi peanel

26 www. si gl ent. com
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Tab3%2Rearnd padel area description:
Numbgdl t ems Description
To connect the equi pment t o
power cord with a grounding
When it is necessary to cut d
A Powemrput such as electric shbaol, (t bed
power socket or device end of
the steps to turn off the m
pl ease refer to the instruct
By selecting antepXxeQ actourrset acni
B OCXO with higher temperature coef
out put signal with better pe
C I/ O data |Used for transmitting dat a.
) Contains 1 USB device port f
D USB inter )
devices.
Connect the vector net wor k 4
net work cable, so that extern
net work i]Jthis devi ce for i nformati oh
net wor k interface-pihms canfsitga
automatic welactiwon dlaeta r at e
USB inter{Cont diotwsSB 3. 1i cearBatrt@ USB 3
For external ,dixspdDVayupcteeni?$
E DVI i DPer
60HZAZXx DP 1.420:9 6uxp2 3t0c4. @ 60 Hz
COM nterf|The seri al interface used to
A terminal used to connect af
) connecting the external displ
HDMilnt er f ) )
i nformati on tdies phHoasyte dL @h t ou
di splayed on an external col
Audimt er flAudi o i nputMiacndi nopuuttp,utAudi o (
www. si glent. com 27
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Wh e n t he vector net wor k anal

signal for triggering, E x
at the bottom of the devi

I nput power | evel

Low threshwl.dl vl t age

t Tr

ce

TR1 G | N
High thresadld Voltage
I nput | eaOelt or arn goe V
Pul se ‘w2udt h:

Pol aPosiyti ve or negative
This connectorutipsitusede (ote
generated by the vector net wd
for triggering by other test
maxi mum out: WOt mAurr ent
Out put power | evel

F TRI G OUT
Low | evedO vl t age
High | eve3. ¥oVtage
Pul se w$dth: 1
Pol aPosiyti ve or negative
When a 10MHz external refere
this port, the signal will bd
vector network analyzer. The
port qitshien@ut frequency range
the input paweam rntanrrd® diBsn.

10 MHz | N Note: When a 10MHz external
connector, the phase of the
vector network analyzer wild/|l
signal. When the external i n
t hient er nal frequency referen
analyzer wildl be automati cal
signal transmitted by the syf{

28 www. si gl ent .
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reference
devi c

ed, a

the Ext Ref
be di

message

signal,
e screen wil!|

Ref Unl ock

conn

ge
rence

al

ectin
ecbod

=]
> S5 o S 0w

=]

10 MH z devic

e
0
0
ouT|fth
h
ondi ti
The
equency
i 3SdBm

char a

e
e vector
n

on.

t o+3dBm.

used to
by the
can be
connector to
t he

ector i s ou

nerated vect
signal used
g this
devi
be |

net wor k

ot her ces,

e can ocked ont

analyzer |

cteristic | mpetdaece

range is 10MHz N 54

't cont ai

i s connec
can enter
be

c 0 mpil negt

tested
DChi asmput

tested.

Not e: Do

mu st be |

t he

BNC connect (
t his BNC ¢

cabl e

four
wi t h

ns
ted
t he

test con

such as amplifiers

power supply dri

DC

rated

not vol t g

apply a

ess than the

Fuse DC biased

protective €useening

A

vector

cooling
ne

vector ne

f an used to contrd

twork analyzer, whi

twork analyzer and

Portabl e
J Handl e
transfer.

handl e, convenient

5.5 OCXO option installation guide

1. After t
OCXO

he

option

vector

ocated be

net wor k

analyzer is
nd the

power ed

hi vector net wor k

www. si glent. com
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2. Il nsert the OCXO motdhuée eemmit oe tin&c Isil mé¢ @dfid secur e i

SCr ews.

3. The vector network analyzer is powered on and the

Fi gbtLt#8®OCXO option installation g

30 www. si gl ent. com
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5.6 User interface

siGLeNTA) /s @ B & B

Tr1 511 LogM 10dB/ 0dB [E1] C Tr4 511 Smith 1U/ 1U [F1]
50.00 B >1:  1.500000 GHz >1:  1.500000 GHz

3517 fF D E

Format 1
O  Log Mag

Format ~

Lin Mag

Tr3 511 LogM 10dB/ 0dB [F1]

FigslLaser interface

A. Acti veAHding, del eting, marking, and taking secr

information about marked points
B. Mar ker RBiasdpoluaay i nf or mati on about marked points
C. Trace PDiastpusswurtrieemt trace status
D. SofKteylouch screen buttons
E. SofttalDd spl ay parameter for mat
F. Wi ndow n¥imbwr cwirnrdeonw
G. Sti mul usDiRamlgay the set incentive conditions
H StatudDiBpd ay trigger mode

. MessageDiBerl ay date and error message

www. si glent. com 31
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561 Active entry

Tab33Active entry description

FunctioFunctions Description

Recall the previous step.

Recovering the withdrawn operatio

Add a measurement trace.

Addmaasur gmeancte i n a new window

Addmeasur ement channel in a new Wwi

Add a mar ker.

Del ete active window or trace.

Not e: Keep at | east one trace on
Save status, cali bration dat a, an
Loasdt at us, calibration dat a, and s

Screenshot

562 Val ue of mar ker

Di splay the frequency and reading of the marker.

563 Trace State

0 A trace is a series of measured data points. Up
hi st omeincoarly trace for each active trace <can be

operations can be performed on the current trace

32 www. si glent. com
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0 PressDitshpddb atyt on i n the fTroancte pBentedppoapnsd upheon t he
of the screen to manage the operation Trace, such
the trace window, moving traces between Windows, |

value without dntspvyalyuaem,g ethe. curre

(@13

Sel ect a trace IScmdbeanodnptess< htamge the referenc
operation.

564 Channel St at e

(@13

Channels contain traces. Up to 256 channels can b

trace data is measured, and all traces assigned t

0 PressDitshpdbatyt on in the fCoanne@lamghtuumogst e on th
side of th#&hssrean be used to manage operation <c

copying channels, and deleting channel s.

565 Har dkeys

Using Display Setup in the Display submenu, you can
the right side of the screen to operate the vector

on the front panel

56,6 Function Keys

Tab3%4Function Keys I mterface Descriptio

Functions|Functions Description

Log Mag Parameters are displayed in | ogar
Lin Mag The parameters are displayed in a
Phase Di splays tthlkee pphasametfer .

Del ay Di splays the delay of the paramet
Snt h The parameters are showvnaritn the f
Pol ar The parameters are displayed in p
S WR The parameters are shown in SWR.

www. si glent. com 33
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56.7 Label Page

Di spl ays all parameter divpttgr fonemaossk sapployzerd by

568 Wi ndow St at e

Windows can be used to viwwdtowasc &€ achatbe amae au g dt o

o«

0 Press t heDibaupgiteoyt hoef f r on tWi madroeM Saernduw ptphoeprs tutpe r i gh
side of thétsocanedmieo manawgiendpwes,ats wah wisndoeM,ect

addi wigndow, dwilnedtoiwy,g maxwi mdeiwngl ayout, and so on.

569 Sti mul us Range

Di splays the excitation signal set in the current w

frequency, internal source output power, &etc.

56.10St at us Bar

Tab3%%Status Bar I nterface Description

Functions|Functions Description

I nt Trig Di st current trigger mode.

Continuou|Continuous trigagmred,oshagl ter it gsg

BW=10k Di splay of the current | F bang¢
CiPort S parameter calibration data s

Di spl ay whether the internal s
SrcCal | oaded A®r adyaortk shadegrleabpabisayv

selection/option

RF On I nternal source output power (

A display that currently wuses
Il nt Ret )
signal

Update On|Ulwaveform update or not.
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56.11Message Bar

Di spl ays the cur raenndtr rdoart e nifnofroomamatoinondur i ng testing

56.12Gr af f i ti Function
This produabairoovgrdefsf i ti function, which is used t
on he main. i ihesfheature i s great for annotating scr

before saving.

Graffiti function menu bar

Display

Graffiti Enable

on

Graffiti Edit

Clear All

Figoetl&graffiti function menu be

As shown 518 Ftilgergraffiti merewaddret aieds tf,urcdteiacns sa@

www. si glent. com 35
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As

Graffiti Editing Interface

Display

Graffiti Enable

Graffiti Edit

1 8 9 10 11 12 13

2 3 4 5 6 7
B ol Jolofj Jololafel =] 1

Figbtlé&graffiti editing interfa

shown 5l4 Ftilgaarttool bar at the bottom of the inter

graphic editing:

1.

2.

10.

11.

Sel ect iAsrerticesl :of editing can be carried out af:t

Text Addotext notes in the interface

Line AHdo&a: 1 ine in the interface

Rect anghded taoorlect angl e to the interface

Ell i psAddtanl ellipse to the interface
CurvebDtawla series of |ines arbitrarily in the
click the finger on the screen to finish drawin

Del et dDet ebk: the currently selected drawing

Text coSeotr tteoxotl :col or (support graphics: text)
Text siSeeé tealk: size (support graphics: text)
Background Fiillll ignrga pthdals: background col or (sup|
el lipse)

Border c&étorthe®oborder color of graphics (supp

ellipse, curve)

36
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12. Bor der IAddpest odlhe border l'ine thickness of gr

segment, rectangle, ellipse, curve)

13. Exit ediEki hgt heoturrent editing state

(@)
2 - [
3- &
D0GER0M 0O - B8 01
NoCor REOn ntRer Upaate On -
Fi gb-LBol or selection interfac:
As shown 51 Fafgtuere calling out this interface, you

the graphics:
1. Col or shade Meu £feitnigobenr tcdoilcck to select the appro
2. Col or sel 8xlteotn & oowpeci fic color

3. Col or transpArjamsdy ctodwlr: transparency (the mo

transparency)
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104 No Cor & On ntHe Update On

FigbtLéaine thickness adjustment i

As shown 516 Fygudeamst the | ine thickness at the edg
interface. The | arger the value is, the thicker the

Savel/ Recal l

Click the save menu button to savéGkEhe theréntegraf

extension

56.13Theme Management

I n the "Theme ManagempmeWwit pasedi splay configurati
measur ement panel, allowing you to flexibly configu

axis font style, and view grid style.

Figbiléh@easur ePasaret

A. Trace Title Bar
B. ResponskefAtxi s

38 www. si glent. com
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Pl ot Grid
Mar ker
Mar ker I nfo Bar

Tr ace Line
Sti mulus ARAKBSEBOttom

G Mmoo

Pressl Diheglbaiy t on on t hel fireow tS éptatii @nhgesih e
Managkrtéo enter the " The me nMatnrasgoeenpebnrtt”s piangpagoln.gi ng an
themes. Select a specifi-cowrhemend rtoan d chref itchwerme tdhre p
panel di splay parameters in one step. After compl et
and then set a new name to addd adphwen cmenmentCltihekne" Do

del ete the current t-depwre rhermoun the theme drop

Theme Manager

Default Theme

Fi gb-L8heme Management Panel

t he me -dborwanp me n u
"Copy.save current theme
"Del €ded et e current theme

Style Settings

mo o w>»

Col or Settings

56.13.1 St yl e Settings
Click on "Style Settings" to enter the style set

5.6.13.11PI ot Gri d

"Window" Y "PlotpGotidd s$bylketseettiheg menu, where
styalnd width. The grid Iline style menu bar has five
dot, armdddéash
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Theme Manager

Window / Plot Grid :

Line Style

Line Width

dot
dash-dot

dash-dot-dot

FigbLlehdCosing The Line Style With fAdasho I n T

5.6.13.1.2Mar ker

"Wi ndow" Y " Mar knanm 'ksdtryol ee nsteetrt itrhge menu, where you
font style andmboheidWwei §bntostiyhe can be selected a
font weight can be sel escetetdi nagss nfoarmafl o motr sbtoyl lde s Tahree

56.13.1.3Mar ker I nfo Bar

"Wi nd¥o'wMar ker | nfo Banr'k etrfooremmatteiron hbear styl e sett.i
can set t hesaftordtef,cnatmadgpht marekenrf or mati on bar.
56.13.14Response AXxi s

"Wi ndow" Y "Response Axis" to enter the response
the fohosbsylkzef,onaenidplht t he response axi s.
56.13.15St i mul us AXi s

"Wi ndows't iymA'kus" tostinmakug hetyle setting menu, wt
font foiszeg | ef,onaenidph t ¢ thiemak us .
56.13.16 Trace Line

"Window" Y "Trace Lilreeyl @ st é¢éi nghenemuacevhere yo

l ine width.

40 www. si glent. com
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56.131.7Trace Title Bar

"Wi ndow" Y "Trace Title Bar" to enter the trace t
the maxi mum | i mit col umns, mini mum | i mit col umns, n

fowei ght

56.13.2 Col or Setting

Click on "Color Setting" tot aipnteagr ftdhee ,c o ®uU e tdg
colors of current traces, hi storical memory traces,
text, and other objects. For the current trace and
col ors each, clorare@slproch dVenmgT rtabcfelt he number of traces
the col or idfr atchee xt% 88ce where x is the serial number

Click on the color box on the right, and the " Col
desired col or by moving the color panel circle and

instresmpports importing and exporting color confi
bottom right side and select the corresponding file
Click on "Export", settleectf itlhe mame tpamatsavwendyour cur

Theme Manager

T

Color Picker

|
[
=
1
1
1
[
L
E

www. si glent. com 41



SNBAO OAUs eMa nu al

A. Objects with modifiable colors

B. Col Baxcl i ck to pop up the "Color Picker" interfac
C. "Color Picker"™ interface

D.l mport Color Settings

E. Epo€bl or Settings

5.7 Touch Screen

Theector net wios ke@uiap yed rnwi ht-hreisagpHl 2t lon col or touch
trace, function keysrteaantledt hef omemasuopemeiWwi th the h
the LCD screen can beidgeelchedys uUroaumeratd adngd & m g

oper ati on

0 When Ttohuebhutt on display light is on, the touch s

0 When Tiohuebhut t on display |l ight is off, the touch

0 Sliding the screen up and down to display the c¢
change the parameters of the vertical axi s.

5.8 Help Information

The Help system of the vector network analyzer <can
and menu options on the front panel. Pr edtsi Itihtey Hel p
me nu, Helltipc ko p Hre Idpdieument , click into the correspondi

i nformation.
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6 Set Up a Measurement

This chapter intrfodncteison nbutett @an |l or@dis ef i est veamnel

net wor k samal tzZer foll ows.ng menu function

6.1 Measurement Classes

Measurement Classes are categories of MNMeasurememts
i n a measur emeodto exliassts icnam channel with a measurem
cl aBer exam@lpe y um Amed sywrea me n't can NOT reside in a ¢c¢
hosting Scalar Mi AredMe Measememe ntbasses Wac yNedowoorrkdi ng

Anal ymedel and options installed.

PressMetghsB-Par amiModedé t o enter the Measurebnentshkowss
the supporteveccetNed swdmsk| fsamietcept t he (AVINARNOD acrldas s, al
measur ement cbamesasyarcal | eched dAppé melaMa aoshusrsesment cl a
di alog box shows the&/exumporNteda dvoatka Asvad lyzesspported cl a

on the product and installed options. As figure below

SIGLENT ) M [ B % =4

S11 LogM 10dB/ 0dB Measurement -

S-Params

®

Measurement Mode

* The existing measurements on active channel will be deleted.

oK Cancel

Measur ment class select dial og¢
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iShow Setupcibeal olpox i s selrditcat dy tdledtauwhen a meas
selected,tohenambbheurement configuration dialog box
so that dseessettcarnel at edl fpatrteened ke sk b o xmd ass udreesneel netc t
cl asestoisp sdi al og box will not be di sspellaeycetde dwhen t he

MNew Chaohetk dolxedtsed | cdie@aateed htehamteasur ement cl ass

and new window. A def aul t measur ement for that cl as

6.2 Measurement parameters

621 S par asnet er

S par asmeteseed t o descridter amhsemadde fr eet el samnal throu
i mpedamseonti nui tsy.arr8el pnaeramspuerteemmechef i ned as the ratic
compl ex woThewtessin the amplitudet areddl evhearste dindg malma.t

2port vector network analyzer, there are 4 S par ame

The specific meaning of each S parameter can be des

Sxyx, 1, 2):

X : The respdmde op &krntohwen raescei ving port of .th
The transmitted signal enters t.he port a
y . The exci tiaatlisoon kpnbohwen tarsansmi tting port af

The output ipiogrnal sofprtolvi ded to the DUT

Here is a | MsdasowfemomfhabBamet er s
Refl edMeiasnr ement s TransmiMdesaomr ement s
Return | oss ., Insertion | oss
., SWR , Transmission coef
Reflection coeffi , Gailndss insertion
I nput i mpedance ., group del ay
, S118522 , Linear phase shif
el ectrical del ay
S21512
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6.22 Bal anMeasur ement

6.22.1 Bal anced Devices

Standameghedddvigemseral |l y have one input port and one
i nput and output port sAsarFeaBgaZe dledceevd lceedset bwgr pund. on
the input, the output, or both. The signal of inter
out put |l ines, not,aseffég@neked to ground

é) DUT (E) %) DUT ﬁ\b

Fi gl 2Si-agded devic Fi g2 2Bal anced dev

Differenti al and Common Modes Model
On balanced devices, t hdief fse manshd erod e nheertew®d iimwsput o
| i nles.bal anced device terminology, these signals ar
modes.

Signal eA iag fliVvx peak

SignalseB eicg abl e

Diferenti al is calculated as A minus B
, Common is calculated as the average of A and B
l nput Signal A and I Di f f e e(eM})doanimoc=@A+ B/2
3 3
—_— A =1V —— Differential:(A-B)
B =2v —— Commen:(A+B)/2

-3 T T T T T T T -3
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l nput Signal A and B, A Di f f e r(eM)doanimoc@+ B/2
3 3
— A=1V — Differential:(A-B)
180°reverse phase B =2V —— Common:(A+B)/2

AR ACANYANVS

-2 =2

-3 T T T T T T T -3

6.222 Measuring Mi(Bad aMeRtal)an®t er s

The mi xed mode S parameter is an extension of the ¢
measur ement . I f the measuring device is a balanced
measur edVMWASotmee bal anced devices are designed to amy

and reject the common component. This allows noi se
eliminated from the output. For examplael, sai gbonadla nbcye d
factor of 5, and attenuate the c¢ommopnarsa ngentadr bnyo taa tf

an S21 is a rati odenwiQedé gdeneinde wttMi xhemg this with bal
terminol ogy, we couDidf fve reenn ttihael DaQnpteprubtn eésriagsn alln/put si
this parameter on the analyzer, we would select an

bal anced notation:
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Measure

Sdd11 (@) O sdci12

QO sdd22 Sdc2 QO Sdc22

O Scdi12 QO Scc12

O O 22 O Scc22

O ImBal1 O ImBal2 Sdd21/Scc21

Topology / Mapping / Stimulus

BAL1: 1-2 BAL2: 3-4

The gener al notation for twheernei:xed S parameter i s S
1) a-Represents the output mode of the device
2) b-Represents the input mode of the device
thoose from the following for both a and b
, Sisingle ended (unbalanced port)
, didi fferenti al (bal anced port)
, cicommon (balanced port)
3) xidevi ce fAloougtdpcoatlt number

4) y-devi cefl ogdapew&rit number

6.223 Measuring | mbal ance Parameters

|l mal aing a measure of how wel/l two physical ports t
With a perfectly balanced port, the same amount of
the ratio of these ports i s StparTehme tneorta.t ilom titse sfiaril
the |l etters a, b, c, and d are used because any ana

t hpport mappi.ng process

For exampl e, i n - he ebfiaoll a nocwel dn §fb @asrmmhugl¢ et es t he devi ce
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| ogi cal port b and the input port is |l ogical port a

(1) mbal ance parameten wh-bgl measdridepgi ce.

Balance Source / Topology

Topology: SE-BAL

Single Port 1 Balance Port 2
Port2

(2 l mbal ance parameter of | mBal 1l andbalmBadee&d whewi cree.a

Balance Source / Topology

To . BAL-BAL

Balance Port 1 Balance Port 2

!
|
|
|
|
|
|
\
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(3) Imbal ance poafr ameBtadrlwhen!| mBabkdr isnigndgplassamgéad devi ce

I " Al (5—3
) 3
i Al

Balance Source / Topology

Top : SE-SE-BAL

Single Port 1 Balance Port 3

N

’ by
o |
()

=

Single Port 2

6.2.24 Measuring CMRR

CMRR is a ratio of theinradandmeseinonathaodet eviest it be

characteristic in the common mode of the balanced p
indicates more rejection of common mode, which is d
t he diifaflepeont i on of the signal. On the measurement

fChange set the DUT topology and port mapping relati
di fferent CMRR. par amet
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Measure

QO ImBal QO 5ds21/5cs QO 5Ssd12/Ssc12

Topology / Mapping 7 Stimulus

SE: 1 BAL: 2-4

The table below shows t he CMRR padiafnidetaderash ceevda idleavh Ice

Bal anced device. CMRR parameters

Si nglad anced device Sds?18s2,1Ssd1285c 12

Bal anbattanced device| Sgda71821

Si nglien-plad anced devi | Sis418s31Sds 428532

6.225 DUTopol ogy Port Mapping

In the bm¢ ascrdadmeetsi gnal of interest is the differe
i nput or BALANCED output | isnensg.hédletd ipordlss ANDo dail aine

on the same device.

PressiMée oafgdtt on on tHeBdlradnwc Sppoled@ryeat. e ,orTopdi bgPUT
anbHogi PoarMappi ng. The /dorgti cTaolp oplosrgty tManpgp i dnigebled go wb 0 x i S
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Balance Source / Topology

Balance Port 1 Balance Port 2

S A
o +

.

3
|
I
I
|
|
I
/

\

lLogi cal sPoséd to describe a physical analyzer test
number.
1. Map any two physical ports of the vector networ

2. Map any physivadt prornetowonkheAmmmdegd elrodgioc al spaomgt .

These selections apply to ALL measurements in the ¢
existing measurements in the channel thautamatimcadin
changed to one that is compatible.

The foll owing are the topological rel aAi muwlotit ps of

vector network analyzer can be used to frodreftierpebnthea
devi.ceMén vebkbeénet wamkl yzer has only 2 test padetvs cet hen
under test .cawnbe hteevteed or network analyzer has fol

under test with the following four topological rela

1) Bal anced
lLogi calBapoarntce2Pphty si®lorpdrt £ort 2)

Balance Source / Topology

Toy BAL

Balance Port 1

www. si glent. com 51



SNBAO OAUs eMa nu al

2) Bal anBa&ldanced

2Logi cal port B&lad mae P dhdiryti)l¢, ®lor p drPto® ¢ 13t, 2

Balance Source / Topology

Balance Port 2

Port1 o Port2

Port3

3) SingBal anced

2Logi cal port (Bal ance3pkhoyrsti cla|P @radrhtnsc R o Pt

Balance Source / Topology
Top SE-BAL

Single Port 1 Balance Port 2

TN

A
|
|

Port1 :
|
|
/

4) Si nelien Blad anced

3Logi cal port (Bal anc edpkhoyrsti cla|P @rad rhtnsc R o Pt

Balance Source / Topology

Toy SE-SE-BAL ~

Single Port 1 Balance Port 3

Single Port 2

Cancel
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6.2.3 Recei warsuMement

Each port of the vector network analyzer contains 1

receiver poRraor viehcet o&4 net wor k analyzer, there are a t
measur emdretrence receivers. The power measured by ¢t
obtain all thecB8sparameter ind

R1, R2andR3R4 are the reference receivers used to me
net work .ahal gzegual to the transmitted.power at the

RIMeasstrlree output power of port 1
R2Meassitrtree output power of port 2
R3Meassitrtree output power of port 3

R4Me assitrtree output power of port 4

A, B, C, and D are test receivers wsegdatwermeaddswmre t

passing through the device under test.

., AMeasstrtee signal power entering port 1
., B:Measstrtree signal power entering port 2
, C:Measstrlee signal power entering port 3
., D:Meassitrlee si gnal power entering port 4

6.24 WavEeReceivers notation)

Receivers can be also selected using logical receiyv

Press the fiMeasd bu¥YtWaw¥dt htere .f.r ¢ mt emarel .t he Wave
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Measure

Logical receivers are gMnendMbNo rrnespresented by aN,
., aNRepresents Reference receiver for | ogical por
., bNRepresents the test port receiver for 1l ogical
., MiRepresents the Physical port number of the ou

For exampl e

al Repr esPehrytss c al port 1 outputs power when t he

5

is measured. When |l ogical port 1 is mapped to p

a2 Rbr eselhtyssi c al port 1 outputs power when the
is measured. When | ogplwdi palr tp @r t s2 majptpeids teoqu

b1l Repr esPerytss c al port 1 o utteuttrse cpeoitweerr wohfle nl ot ghiec e
i s measured. Whiesn mhaogpedl|lt plop tiytsiicsalddparvtal ent t

b2 R2pr esPehrytss cadutpputs power when the teadt port
is measured. Whiesa mmopgpedlt phphiytsiicsaldB@uarvtal ent t
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6.25 Rati o

Ratio measurement allow you to choose your own ratio of any two receivers that are available in your

analyzer. S-parameters are actually predefined ratio measurement. For example S11 is A/R1.

Ratio - Check Activate to create or change a measurement. Select a receiver for the Numerator,

select another receiver for the Denominator, then select a source port for the measurement.
The Source port is always interpreted as a logical port number.

Fomtomeasur ement : "b2/al, 1" means t hat the | ogical S

2 measurement receiver/logical port 1 reference rec

|_.-|7'|' [

Mumerator Denominator

6.3 Frequency range

Frequency range is the span of frequencies you spec

6.3.1 Set ftrheequency range

Set the RRFEnggquehci es
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Operating steps
PreBrseogn the frontt tpea nferl e d we ropye ns etatriame tiemrt erhfaamge

1. Use the numeric keypad to input the value of th
select the desired unit. The optional units are

the current unit by default.

2. PreBENTERr the multifunction knob to enter the s
cursor to the specified position by the | eft an
the up and down key, rotating the kEBONBERdOrhepres
KknobES@mo exit mdheéeediting

Not:e

St aSpgecify the startswegehseqeearoy obngke

St opeci fy the endswermeegauseunrceymeonft trhaen g e
CentSpreci fy a centdr fswegpuemeymsur ement range
Spa8pectihfey swept measurement frequency range
Stepeci fies the freqguency step size between da

Poi irBtpse ctihfey n u nmbeears uorfe me rpte rp siwrete

632 CW ti me sweep Or power sweep

Measurements using a CW time sweep Oor power sweep W

rather than the entire frequency range
Operating steps:

PreSweeyse the knob or arr oSweke¥pSswete@ .Pppusnedrert he
change: mode

1. PreBENTERt h@molk to enter the parameter editing st
the specified position byeawipoatsdd Weevn ttafWe w key
Ti n,ePower SReeBNTER the knob to select the curr

2. PreBrseuge the knob or arr ofw ekgCywp atr @ mie d ednesl eemattr ty h e
the edit box to enter the edit mode and change
rotatingothprkeasebng t hePrnelEBmMeEiRh ekodoy PS8 o e x i t
editing mode
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633 Frequency resolution

Set the frequency resolution to 1Hz

6.4 Power level

Power | evel refers to ofhevdoattrutn etowcerrk aan alhyez epror t

Here akewdlperati on

1. PrePoweuse the knob or ar r oPno wkeeryPso weor flpoacvuesimeotne rt h e
itelmput the requRrmrelNTEHRIe e Xli ¢ veldhti lgf maadeée unit

2. Pre®Poweuse the knob or ar r oPno wkeeryRsF tPoo pfearcaumse temr tihe

Turn on or off RF power.

3. Pre®Poweuse the knob or arr oPwrkte yPpoawearme b eusi bemt he
Configure start and stop power. Start and .stop po

4. Pre®Pdweuse the knob or arr oPwo rkte yPso Beol patcamebdbar t he
i tem, EMNIT&ERs t he knob to select the corresponding
5. PrePoweuse the knob or arr oPnrkte yPso \Eenru g lqocauga nert etrh e

i tem, EmMNIT&ERs t he knob tooupbbfgotoobhurn

6. Pre®mweuse the knob or arr olwe vkeelyisn g o& fEifduysse tosn t he

Enabplaer amet er EN&BR Ptrlees sKknob to turn olnevtehlei nSg o p ¢
& Of fseStlsope set the Sl ope

641 Coupl ed port power

0 Coupling Tdel powwede)alcehv etle saf port i s the gaomd. ilsf
set, the power of all test ports will change acco
0 DecouplingSétl eheipgywver |l evel for each tPossmerport

For exaywplewant to measure the gain and (rtreeverse i
i nput port of the amplifier requPowermewbBebessanpa

be performed using uncoupled power

www. si glent. com 57



SNBAO OAUs eMa nu al

6.42 Power L eavre®fi fngevt esr vi ew

Power Lciommitttrdod ssource power at each test port for Al
protect DUTs that are sensitive to overpowering at

Limit at the specified port are clipyead oat tthlee slcir mie

Power frfosvétdes a met hod of compensating port power
in the source path. The result is that pesmwefrl @adt t he
the added componentsapbert awgndffferatdgtotammrmagattiiovore use
of fset.

Using the Softkey APoweélsefRtoiweg: LRved $ ngh& Of fsets tFh

me nu.

A. Sel ect the Port.

&  Select B. S ope Enable. Helps comg
Port 1 fixture power | osses at

B) Slope Enable power sl ope enabl ed, the
- i ncreases (positive inpt

i nput ) swietéhp echieency.
C. Set the slope value

D. Set the power offset val

E) Limit Enable E. Power Li mi t Enabl e

Off

F. Set the power | imit wval.

G. Power Of flsiemist sand

G

Offsets and Limits

643 Power Offsets and Limits setting

Using the Softkey PowekeditPtoiweg:0 Pr dewvetltherg & Offset s

Limits to enter the menu. Youtbenfohbogenghewocewhys

1. On the Ul interface, click the cell twiw@ in succ
virtual numeric keyboard

2. Press the Tab key on the front panel to make the
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the number key +Enter on the front panel to set t

Channel 1 : Offsets and Limits
Power Limit Source Power Power Offset Port Power

00 dBm ( - 0.000 dBm ( 0 ¢ 0.000 dBm

Port 2 0.000 dBm Off ~ 0.000 dBm 0.000 dB 0.000 dBm

Port 3 0.000 dBm . 0.000 dBm 0.000 dB 0.000 dBm

Port 4 0.000 dBm . 0.000 ¢ 0.000 dB 0.000 dBm

Help

A Gl obal Power Limit. This sets a maxi mum s
value Iimits port paWwér apptialti omann®lbsve
exceed the power | imit are clipped at the

B Power Limit Enabl e. Selects On indicate t

specified source port and setettmi OBl it nond

maxi mum power of the source.
C Set the Source Power value.

D Set the Power Offset value.

E Set the Port Power wvalue. The formul a amo
i s Source PowerPotr tPoPwewe rOf f set =
6.5 Sweep

Sweping refers to the measurement of a series of co

speci fied excitation values

6.51 Poi nt s

Data points are the number of data samples represen
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value. You can specify theeomembwar &Ify dean amepas inrt ess tih
sweep. PEmieng wtei me of the vector network analyzer va
poi.nts

Operating steps:

PreSweeyse the knob or arr oSweke¥pNs mbe r f @ d p aroa met tsd e
i t em, Enter the numberENTEtRboiext ¢ reaedqui mngd modreess

The number of data peichbs oelk wdosckeadghbhylyglemeasur emen
can be set to any number between 1 and 100001

NotMaxi mum point | imits may differ for some measur e
For maxi mum tr actehmaxsd onuunt idan ,a poe nt s
For faster throughpmbedatsde meimtmvanhemept abl e resol

To get the best number of points, | ook for wvalues

measurement as.you add points

To ensure accurate measurement cal i bration, ensur

points for calibration and measur ement

Points are the number of daThi 9 treumeberol d &erc tlead 9 ent

for each channel
To obtain high trace reseletion fargexcpbantomavVva
For high tkrerpudhputsimal |l er point value within the

For megbhurement accuraaogeafthersambi bumbeonpf poin

measur ement

6.5.2 Sweetpy pe

Key operation

PreSweeyse the knob or arr oSweke¥pSwetep Papasnedmert h ¢ em.
PreENTERr Knob to enter the editing state, then mov
and down dioecKnhobh, kegs the sweep type to the requi
ENTERr Knob to select the current option.

Sweep type
Linear Frequency

Log Frequency
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Power Sweep
CWTi me

Segment Sweep

LindFaequefBey the measured abscalsismednr egjjauetneEy bBohll lee
frequency scale. at equal intervals

LogrequeBey the measured abscissatof obgeentyagurberyt c

rante calibration interval in the full frequency b
Power Swéeppower sweep wil!/ increase or decrease tl
wal k |Ronwewlke espi ng is used t e emtsdrtdoteerciizecupdwert hr ou

such as gainlooIweedgpeodi al og boxfSt § pu §Ea weps e aviefry
iICW Freqaufoiciyt s

SegmemteeefSegment 08weéeepates a swdeapqquemsiye tsimmad | @fd

segmenthoi omach segment, you can dEfbaedwai deparhkbFeb
for each port, sweep .Afitmer, tdled ameaswreempemiodeal i br at
on theswawwpreall segment s, the measurement values
calihrated

I n $ehgemeSwe dapy ptehyeect or net wope kf ammd ytzlepee rfaotlil commsi n g
, Sort all defined segments .in order of increasing
Measurements warcd .padetat

, Display a trace containing all retrieved dat a

Limitations on segmented sweeping

The frequency range of one segment may not overl a

segment

The number of segments is |Iimited only by the con

sweep

The frequency range of one segment may not overl a
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segment

The number of segments is |Iimited only by the con

B

sweep

Operating steps:

PreSweepse the knob or arr cswek¥pgweep Ppepameber theem
Parameter change mode:

1. PreBENTERr Knob to enter the state of parameter ed|]
speci fied position by wup ands vieodwmp eSreagame nk e ySsveerp K
and pENMBSERr Knob to select the current option

2. PreSweeyse the knob or ar r oSwe gkneeynst pTaa bdlmee u.dlo viet ¢ ime
the cursor to the specified posi,satonAdbdy Suepg naenndt ,d o
Segment , Del ete Segment and Delete AIlI Segment s
segment table for segment setting and tick the co
contents in the. foll owing segment

Start Stop Points Power Leve ime Delay IF Bandwidth

9.000 kHz 1.000000000 GHz 201 0 dBm 182.30700 ms 0.00000 s 1.000 kHz

1.000000000 GHz 4.500000000 GHz 801 5 dBm 71.08475s 0.00000 s 10 Hz

FigeéLl®gment table

X-Ax i Boi nptacS:Ingsegment sweep nmddfdf,eatthihsow etahteursee g ment

dr awn on tThhei ss cfruenecnt i esnwe esp itnha btlhee nseunbu

., Whenaxis point spaci-sggmenhoswaepidngmulaces may s

many measurement points being squeexzZzed into a nar

., WhenaxXis point spacaxngs ipsosuisteidon tohfe eXach point ne:

al |l measurement points areaxivenly distributed alo

For example, supposéowbomghawe slketions
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Start Stop Points

870.000000 MHz 970.000000 MHz 201

8970.000000 MHz 1.070000000 GHz 801

Segment 1 Segment 2

Fig6R2¥point spacing is not use:

Segment 1 Segment 2

Fi g6Bdse-aXis point spacing

6.6 Trigger
Theritgger i s the tsh@nwdcttdhratnetawmesrels anal yzer to carr
sweep. The vector network analyzer is flexible in t

661 Tri gger Settings

Operating steps

PreBrsi ggseer t he knob or arr olw ikgmyesratmeteoc s eann t he
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662 Tri gger source

Operating steps

PreBrsi gee the knob or arrdwileges pSa wffnoeaudr @ntse nh e
ENTERr the Knob to enter tthen pracwuenettlee ewWri dsomgt cttah
position by the up and down B&BNTB®R ktelyes komoli hteo kseolbe
current option

TriggerrThesecB8ettings determine the source of the t

valid trigger is generated only if. the vector netwo

., I nternalAfttreirggehres previ ous me a s/eli¢ teentewdam &Isy zceormpwielt I

i mmedi ately send a continuous trigger signal

, Bus tirTihepgevr or net wovak tasmeEloyBEdriggst ruct i oas i ssued
extecomtroll er (PC).

, ExternailTrtigigegersi gnals generated by external devi
Conneomnot he r.ear panel

Manual :Manhggklry send a tvreicd @ar nsit guoahk dadn &hieee r
when you select .AiManual o to trigger

663 Trigger Range

Operating steps

PreBrsi gbee the knob or arrdwilgges pt8ec afppe ¢ @ edstsetmh e
ENTERr the Knob to enter fthen pacdwenettiee ecuidsomgt cttah
position by the up and down B&BNTB®R ktelyes komo ki hteo kseolbe

current option

Al l chamngysers areesabht thbhaahbkl sri gagltlr icghgeenrn edisl It |
can be triggered. (Default setting)

Current :Terhiaghgneerls are sent to the current channel

compl etes, the channel eanbclree ncehnatnsnetlo t he next tri
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664 Channel Settings

Operating steps

PreBrsi ggseer t he knob or arr ofw ikgeyesr atme t dPo ceiEddddadRr t h e
the Knob to enter t hedahemrmomed etrhe ddurisnogr sttoattehe spe
up and down arrow key<ENIERt hehkenkbobanhd pekest t he

Theseettidemder mine the number of trigger signals that
Hold trigger: The channel does not accept any tri

Single trigger: The channel receiwoeést at @ .r i gyrgeetr h esri
way to trigger a:%dtngtlhee meraisimgaenmmaimdu seadt @ manual

trigger. At this poi ndgetshtoogdwert,r iaglglerchannel s ar e

Continuous trigger: Channels astcegpéal an unlimited
, Hold all channels: All channels enter the hold st
Restart: (Accessible only from the Trigger menu.)
be triggered once (The channel accepts a single t

A singl:dhterichh@geamel receives a triflugdsd adegnhér and
way to trigger a single measuimeamewath di ss ethad sae tmatnhue

tri Adent his point, however, al/l channel s are singl

Rest@®rotps the currently rseeweppngh€haaneéw Bandgger si

Exampl es:

1. When ttrhiegger source is internal trigger and the tr

t h"eRestdartn" t he tsrweee Wirlolm ntenhe first frequency point.

2. When the tri YgrukExli/euwBunade Aingd t he trigger mode is " S
"Conti nuotuseRe sanaindk st ops the cursweaeé¢epywlseverepi mgwatnmdi

signal is received.
3. When channel ich itihteRe s deoces, not do anything.

4. Mul tiple Channels in Continuous mode: The current

and ftihecesannel that can sweep is started.

665 Tri gger mode

Operating steps
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eBrsi gygseer t he knob or arr ofw ikgégy@sr i tgog efr p cBiest megh .etr hé t e
eENTERr the Knob to enter tThhee np awmoavnee ttehre ecduirtsionrg tso
sition by tarer aw lkeyds dorwnt ENTKERo bt hankdnpbetse sel e
rrent option

eseet t idrrg®r mine the number of trigger signals that
Sweep tri ggerwarfEatbdtmalgger causes all traces of t
bes weiph the order specififdnddekagw.erl, n tthlkee coand afe
after sweeping all. traces in all directions

Point tri@naenwa feExatcet malgger results in a measur emel
Subsequent triggers go to tthe cetamer trmaaeesnitmnlt he
are s$Wwdipn the order specified bel ow. If it is a "
after measuring all/l data poi.nts on all trace I|ine
en uwlirtti cal i br at inundtiiseomni ¢ m,thspw e ermicreg)on t he scre
updated until al | rewapFant ediamept e, oowbehaGeél béeonr
rameters are displayed

a I f fpwlrlt Zzalibration is on, triggering 1 wil!/ (o

b) When the calibration is off, tri.ggeggeg 2 wil!]l
updates to S22 and S12

ace sweep order

r all trigger modes, the trigger signal remains i

ve beweptand then continue to trigger the next <cha
e traces within eawkbipohBheefobhrewahwagsder

e trace on the screen wiidplbrnorcalhée bupdatoeadi whemril

Fdtiir ect i onunstweepaillng)rel evansweéliptecti ons have been

r example, -wbenh &8l pafamet@rs are displayed

a) I f fpwlrlt Zalibration is on, triggeTiinggdriwmng]|l 2 cze

causesparldmest ers t.o be updated

b) When the calibration is off, trigggegTrriingggelr iwigl [2
will cause S22 and S12 to be updated

66
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6.66 Exter nal and auxiliary triggers

Both external and auxiliary triggervsecatroer unseetdwotrok sy
anal weeh those of other devices

Overview

Ready signal and trigger signal

Ready signals are dif fTémreeandty fsriogm atlr iigsg eurs esdi gtnoa lisn.di

transmitting instrument is ready for measurement. T
sends a trigger signal indicating that the measur en
been compl eyt,ed.heUsdaolwler instrument sends the triggoe¢

Measurement trigger input: This signachpiabi.easyeso
, Auxiliary t€Ciommeat orud paurtds:signals are highly conf

synchronize with any number of devices

Measurement trigger input
The trigger input connector viesctloorc ant eetdw d@mmk s enrea |byazcekr
signals can bev ewsteod wheenwotohkenamiad yzes wi t h. sl ower ir

Operating Steps:
The vector networfkeadwpbpwabkrwbhendstais ready for n

The external devi ce s evnedcst oar tnreitgwgednré nsaiindanl dylg etrcee atdlye

measur ement

Addi ti onal signalgeeatrer pnetvwerdkc @anadmelerO to indi
vector netwoawkempnhkhdyzeeen completed and the proce

measur ement

To makeedcther net woekpamadltyaemeasured trigger inputs
select Exti@rmalgeo ntSadne ithesodbeoniAdg®, on the Trigger
tab on the Rasgke&ttwhegbher an external trigger appl

channel. Thkeoappjsoptrimge to apply are as foll ows

Main trigger input

Gl obcahlainnel tr-agdger delcayving an external trigger,
del ayed by the specified amount of time plus any in
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When the trifghgengmeleopeliay value is applied to the

When theRd@anggges Global, the same del ay value is

Theector net woekeianead yzlkee trigger input si:gnal thro
Measure trigger i frpiugg eBrN @ hhegeutn eqra 0 € |

Processor (InfeGkdPsi nt 018 e changed)

Pol arrity

Hi gh :IWhwel viehcet or net wios kr eamdy yteri gger ready) and t
sel echpdhi gilttr i ggerexcttohe net work analyzer

Low I[:8%Weh vtehcet or net wios kr aamédy yteri gger ready) and t
sel echpditogwts tri ggectsot hmet wor k analyzer

Posi ti vieWheechgdehcet or net wios kr eamdy,y matrhei hextrpggetive
When set to accept a trigger before ready, if a pos

acqui siveonorthet wairlkkl atnrail gger i mmedi ately after re

Negati veWhameetehcet or net wios kr eamédy .,y atrhwi héxtrnggeaeti ve
When set to accept the trigger before ready, i f a n

acqui siveonorthet wairlkkl atnrail gger i mmedi ately after re

After receiving the triggevestbecheowwbkli ameaV §ecieagt
reagityaltter i ggeif mnegdyJiggers have been r,theeiveed o9i nce
net work analyzer will trigger i mmediately and the v

triggerlsSsignlaér signals wild.l be ignored

I f this check box is c¢cl ear edyeatngr tma tgvgueerfk osa egailay zs

is ready will be ignored

This feature is only available when .a positive or

B

Auxi liary trigger

The auxiliary trigger connectoecitor|l oedativetdVéoanbhbgzb
external source is conf i gweacetdorasn etnwweirxlkl eaaneel| ¢ mlaetvi i ccae
control seltl ihagisggters et set h ETnhgesercitgogre rnet wwir kl asstadiytz er

measuring whewailttrdrgegceeri vseisgnaal from the specified t

I nside: Measurements begin i mmediately

B
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Manual : PRreedort met widr k glgetadt gretro start the measur

External: The measur ement starts when the measur e

the external device. This must be configured sepa

Theuxiliary Tosigogael ©anpbe configured to be sent
performed or just after thenmeaswwmuaememtt iing owd mphl atne
thuxiliary Tosiggeaelt ©6bbpud be sent after the measur
that the external source can be set for the next me

EnabWeen checked, the signal can be output.to exter
Channel: This settivegtios oaentwd® ke Gddakey ¢ & g

Gl obal : Al ss&eddn cdagrsy atprpil gg@arot laé | TrcihgtgegbeeltSetthtel ng s

fEach &sceitntti ng, which also applies to all channel s

B

Channdl §: seconcatrtyi ngs gwiell be applied to the speci

can be configured individually
Auxiliary channel: output (to device)
The folsdtotwimgs control the proper fAiuxs lafartyhelorsiggreal

conneat athe back panel

Pol arrity

Positive pulse: the output pulse is positive

Negative pulse: The .output pulse is negative

Locati on

Before acquisition: Send pulses just before data co
Aftencghe:Piutlisers are sent i mmedi ately .after data col
Each point: When checked, trigger output can be sen

output can be sent for each sweep

Sel Aautx i | i apyGITobvaplgdror net wonr &f eamenh gisher gger 0Setti ng
tab thoélSet ti ngsAfatreer stentat, this set.Wheg emppti pbetoha
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exi st, 't bBeet tcihnagnsneslet. | ast are used

Pul se DuSmeadiofny the duration of a positive or negat

6.7 Data format

The data format is the method by which the vector n
graphically. Select the data format that correspond
test device

6.71 Di spl ay for mat

Operating steps

PreBer mdse the knob or arrdcwrhmgsamet . PoecBEdBR t he
the Knob to enter t hdahemrmomed etrhe ddurisnogr sttoattehe spe
up and down arrow key<ENIERt hehkenkbobanhd pekest t he

6.72 Cartesian caoiogspli ayptfedr mat

Nine of the twelve available data formats use rect a
This display is also known as.TGaatCeebsaan X¥ordi nlait e
is especially suitable for clearly di delvawsiehegr t he f
test .(DUT)

The excitation data (frequency, power, -axi i me) i

The measured response daxiasi s displayed on the Y

Log amplitude scheme
Di splay amplitude (no phase)
Y:d B

B

Typical me aRed rue me ntoss:s, ,oirngearn tni on | oss
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Phase fior mat

The phase of the signal is measured relative to the
N180 degrees.

Di splay phase (no amplitude)
YPhase (silegree
Each -dle8gor e e fwr ap pfedlrs easy scaling

Typical measur ement : Linear phase shift

A phase
Same phase, degtr emo eh@@&Gngl ement

NotRhase unwrapping is accomplished by comp&ading th
the phase difference between the,orwdhpoDEt ®fifseg
phase of the first data poheh tbhegpbaster mehanor &8
not be accurate

Group del ay for mat
Di splays the transmission (propagation) time of s
Y:Ti me (s)

Typical me&souemdet ay

Lineaaw!| i tude: scheme
Only positive values are displayed

., Y'No Unit (U, suitable fer proportional measur emer

WastWuitable for disproportionate measurements)
Typical measurement s:

Reflection and transmission coefficients (amplitu

SWR f or mat

, Displays the reflection measureméphR}, cawhevkaRedsf

reflection coefficient
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Valid for reflection measurements only

Y>"No ©Bni t

Typical measur ements: SWR
Real number for mat
Show only the real part of the measured compl ex d

Can display both positive and negative values
Y>"No ©ni-t

Typical me aTs meeemias n, auxiliary input voltage si

Imaginary number for mat
, Only imaginary parts of the measured data are dis

Y>"No ©Bni t

Typical me dlet wem&ni mpedance matching

6.73 Pol ar coordinates

The polar coordinate format is used to view the amp
S11 or S22 measurements

You can usediaspgluaywotrhe of ol l owi ng i tems

, Linear or |l og amplitude (in dB)

Phase (in degrees)
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B ::;.. The magnitude of I
{reflection coefficient)

The phase Angle of the
reflected signal

Fi gé-d4Rol ar diagram

The dotted circle indicihesotther medst eciti ohecoepirf e
reflection coefficient with a value of 1. The cen

with a Oalue of

The radial l' i nanghewsf tthkee p.iiidfele emiotgdid psoisg ntailo n
correspondsphtaandgie Zdrhamat i s, the reflected signal
incidentThei pmalse di ffer ganncGA od 0 90éls p Nl B OtAo t he t
and bottom of the palar display, respectively

674 Smith circle diagram

Smith diagrams areompl exl| rfedd emamamiceg coefficients t
equi pmeaarh&mi t h, chaetl inear i mpedance plane is reshap

which the resistance and reactance (R+ Jx) can be r
You can use a cuffelbrowiongiispémy t he
Resi st a®haores )( i n

Reactance as equivalent capacitance (in Ephraeras

B
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\ A E=1
N ,/ X=1
Sl - M
RE1
(R=$0B ) P B
7 \\\
. /
Zin=0 R=0 - pR=§
Eo1 T e |
E =0 N E:l//
sl RS /X:-l
’ \ IM
/ ] Zin:-;“j
I P .
) E-=
X y
N ’

Short
Zin=0
E=1

X=-1
M

Figéb®chematic diagram of Smith

There iRewérs®oeaSmith circlaendfiatgtiSamcteha)lChardcal | ed
Same as the stanwiatrid tShme tfholcli:owilreg excepti ons

., The polar grid is r.eversed from right to | eft
, Admittance (in Siemens) instead of resistance
Smith diagram:interpretation
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Constant Constant

Reactance Resistance

Smith c

., Each point omartetpeg eSminttls a compl ex i mpedance (r Nj>
resainscer ) and an i maginary reactance (x)

, The horizont al axis (solid lIline) shows the real p
resi sfTaecé@dorizontal axis al ways rTehper ersiegnhttsmotshte vsay
infinite ohms (open path)s(9hert.eéit mogitt value i s

, The dotted circle intersectaicongstleinsceer i zont al axi

A dashed arc tangent to tbhenbbantontattarte repre

, The top half of Smith's circle is the region wher
inductance .is generated
, The | ower half is the region where the reactance

capaci.tance

6.8 Scale

681 Scal e/ reference | evel and position
ThéscalmeferkamalniRef erencedSBPosi hgen(as wel l as the
how therdaeawil | vaepcptecarr moent ishcekeeamal yzer

Operating steps:
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PreSsalUse the knob or arrow keys to focus on the
parameter ité&8&mamaendebaltEhNTPHd¥ s dnlbpeb t o enter the para
st athben move the cursor to the specified position by
preBENMTERr the knob to select the current option

Scal&ets the vertical indexing value of the recta
coordinat esc hafrdar @i $ h t he scale sets the value of
dB/ di v dbBb/ &i6oWwde not lamgegdryi ti mmigge . scal e

Aut omati cAstamanhgral ly sets the vertical indexing v
dattaace in the 9gareeeint gtriiadn avrelaue and reference po
vector net wbetkeramiamegxz etrhe mini mum possible scaling
to appear on the 80% vertical grid. The selected re
Al l aut osSwtad mantgi:cal ly scales alll data traces in the

grid area of the screen.

Referenc8etevehe value of the gui dle0GOnd B etca alnCOud daB .
pol ar coordinates and Smidt H'ogy aaii tt yhjareh ec teaerhtle efeonrcnea tl se,!

does not apply.

Reference Potssi tibe: position of the guide in Rectan
bottom |Iine and 10 is the (tmipddtlilmeeafe&@hy. dREABIrENpPpSBS
do not apply inSmbthrfobamitdi hagasittyhprda ¢ scal e

6.82 Scaling coupling

When #fScal e sCoeunpa bilnegd, tracks of the same iifRerf mate nwie
Leweland AReferd&dnoecRastchbomse to couple the scales
for al/l traces inealtlhewi ndows |, or uncoupl

Operating steps

PreSsaluge the knob Do fhocoSca¥eelmeé e Copuagprlammegt er ite
PreBNTE®Rr Knob to enter t Oé fW dnidtdiAwh, ¢ tshteant emo vsee |tehcet ¢
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the specified position by up BMTWER ovwm odr nt mw skd yesc tort

option

Not EB:aces of the same format havienttheefamensealpesit

Coupling:Method
ClofNo coupling. Each tracies iiscedteha #dngndi vi duall y.
Wi ndoAw:l traces of the same format in esdhisglsected

Al Coupl ed betweenndbiwssebhkettedaces of twWwiendsocawrse f or m

share the ssdme ngcal e

., When window or ful/l couspttnggssfenabhedwotrhkéengc
adopted by other coupling traces of the same fo

, I'f traces of a different format exist, all trac
trace in that for mat

., Once enabl edet ttihneg ss cfaodlre al | coupling traces of
with any coupling trace in the working state

Selected Wi ndows:

Avail abl e when sel ecti nfghea sweilnedcaow dorwianldlo wneptahratdisci p
coup.Biyngef awwuhtdowal hr eCamecledcttehde check box to disabl

wi ndow
Abo@Aut o SoeahdéScgal i ng Goupling

Automatic scaling using the coupling meAlbhlbdcatfects
coupled to this trace will/|l be seTthiwsi twhi Itlh ec anueswe sscoanh

to not appear on the screen

Full automatic scaling using the coupled method
Close: All traces in the working window are auton

, Window: AlIl traces in each selected window are au
set of scaling factors

, Al'l: All traces in all selected Windows are auton
scaling factors
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683 El ectrical del ay

El ectrical del ay is a mathematical function that si
|l i.he near phase shifts through the device can. be <co
Use this feature to determine only the I|Iinear phase
separately for each measuring trace

Operating steps

PreScalluze the knob or arrowERkeyxttro cimdi #@Dpd fadpc eistseé m  t
ENTERr Knob to enter the editing state. After the e
speci fied position by up and EHNMWERdKnebt tonskégstot

opt. on

Del ay:Spemei fies the value of the delay added or rem
compensates for the |linear phase shift through the

each measuring trace

Speed coe$peéecifentthe velocity factor applied to the

cal i b.rTahtei omalOue 6i § or polyethylene insulated.lcabl es
corresponds to the speed of Ilight in a vacuum

Di stanc&elua¢t meters, inches, or feet. When you cha
change automatically

684 Ampl i nddeset and amplitude sl ope

Theéampl it udel lodwWwssetthe amplitude (rather than phase)
val uRbTihne ampl i tude offset settlifngt had fceicdfli aw afyo rt haet
Ampl iobdRleeal No(nubneirt| ess), the dB is converted and th
Operating steps

PreSca,uze tnhoeb kor arrow keys ConsbahnMagg f@ftMag tt DI d phee

paramet.er item

PreENTERr Knob to enter the editing state. After thi
the specified position by up aENTERwnKmob etcd i @l kety

current option

Amplitude ©Oé¥isat i odmet aeancte raet t he. speci fied value
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Mar gi n:Qfl fopetattah®@ce by some value that changes with
startkz at O

6.85 Phase deviati on

Phase offset mathematically adjusts the phalshei smeasu

feature can be used in the following ways

| mproved di splay of.Thhasesméehsusamentway as changi
in the amplitu@bamgastuhemphatbkeeantsepronosre aloi gn t he

on the.screen

Si mulPatb¢eg ecti on phase s hdbftekammkeasurémgotusknow tF
a cable and that the |l ength of the cable wildl add

can use a phase shift to increase the I ength and

Key operation

PreSsca,duze the knob obriamg ofwo Gaewsstt ain®tisaes e @fafrsaerntet er
i tePm eBENTERr Knob to enter the edictoimpg egdtealt e moAfet drh e
to the specified position by up ENATERdoKWNobi recselbac

current option.

6.86 Di vi si ons

Sets the number of divisi onfsr @@mn8 ® hmu ¥t a@ecea s Adt even
is comampmiliyed to all the trsaccatlsepdi spl avhedYinaxthklme | i

wi ndow.

Operating steps:

PreSsalduge the knob oo &tocowdeapstbed Y Paviameores it e
PreBENTERr Knob to enteSethéhedvibdnungs esdiatidei &ns in t
coordinatAd tfear mehte. edi ting i s completed, move the <c
down direction kENBERTr Kkimdb.t oPrseedscRahe: cavernmnump
from 4Dtei fmomsot apply inSmok &rfcotrensattdsi 1 aotgeas i t hmi ¢
type.
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687 Scal e type

The scale types include | inear scale and |l ogarit hmi
di stribution of the Y dnxias liong atrhiet hdwieocr udp pnaart eea nsyypsét cewr
l i mits-axfi st det¥r mine how the d@WMNMActeaoe Thedbsspl ayt
be separfhcoel maadhutrti age.

Operating steps:

PreSscaduze the knob toa fac awAwd kaenydsdsea: al e pTayrpaemet.er it em
PreBENTERr Knob to enteAftbe tdHetedgtbehgtis compl et e
the specified position by up afkEdNTERwnKmnob etcd i el &kety

current option

Not @dhe | ogarithmic scale type can only be selected
scheme, real number format or i maginary number forn
Scatl gpe:

0 LinSamnle Type
0 LoBcale Type

LineYaaaxi s scale Iinear distribution. The display mo

and position.

LoglTheaYi s scale is |l ogarithmic. The nmhixd priuary arnalnge ¢

mini mum values of the Y axis.
Mawal uet the uppeaxl smih bphethegd&rithmic scale typ

Mi Wal uet the | oweaxils min thHetlhegarithmic scale type

6.9 Avg BW

691 Overvi ew

The dynamic range is the finite difference between
measurement power | evel (noise floor) of the analyz
a |l arge change i mttamed asmplpi tbuachel o(otfheex afmpl €¢, it i s

i ncrease the Tlyendmiec frloamge.can be reduced by narrowi

on Sweep Averaging.
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For minimizing very |l ow noise, Averaging is more e
Averaging taketshan ilghhtdandwinggtehr reduction to | ower 1
are required. Al so, changing the | F bandwidth after

6.9.2 Averaging

Aver aging i s a NA aatvuerreagtihnagt otnheeavc hepdpitmagpobont héemhex
point. You determine the number of measurements by

averaging factor, the greater the amount of noise r
Averaging setting:

PressiAth eBWYyhen enter the Averaging and Bandwidth n

Avg BW

A. Averaging Enabl e.

Averaging Enable g .
A B. Sweep Averaging f

off bet ween 1 and 999
B Averaging C. Averaging Restart

Sweep Averaging f

Averaging
c Restart

IF Bandwidth

10kHz

Fi gé-fAvg BW men

693 | Bandwi dt h

The received signal of VNA is converted from its so
(I'F). Reducing the I F receiver bandwidth reduces th
Each tenfold reduction in |IBFPybaadwawBdt Howewer s maer o

bandwi dths cause | onger sweep ti mes.
I F Bandwidth setting:

1. Using the Softkey Aog BWPtrthkeyg,: AiIRvgsBWbDhe Averagin
Bandwi dth > Enter the I F Bandwidth value.
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Avg BW ~

Averaging Enable

On

Averaging

16

Averaging
Restart

IF Bandwidth

10.000 kHz

Fig6B®et the I F from the menu b

2. Using a mouse foBWselixcongonCthekmehe bar and sele

SIGLENT

Avg BW

Averaging Enable
Averaging
Averaging

Restart

IF Bandwidth

Fige-68et the I F from the status
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694 Smoot hing

Trace smoot hseg eandaéacaegnets data points to smooth the
of adjacent data points that get averaged together

spedihtkeperture as either the number ofaxdat asppmi.nts o

Trace Smoothing t@pdakenotbhe pabhkes on broadband mea
trace noise and does not i ncrease measur ement ti me

Smoothing setting:

Using the Softkey fAvg BWHAvgy BWBresSmbbéehing then e
Smoothing menu.

Avg BW
A. Smooth On]| Of f Whemoitsh
Smoothing to the displayed trac

off B. Percent a$p Schiongegeln cent
Smoothing swept stimulus span t

Smooth Percent

for a trace that <cona

smoot piemgent of span

number of data points

C Smooth Points

a9

C. Smooth :Bpentésy the nui

data points to averag

Fi gé-£6Smoot hi ng menu

Ti ps:

Start with a high number of display points and re

giving misleading results.
Do not use smorogshamagnderdeniigches, or devices with

It may Smoothing is set independently for each tr

6.10Preset instructions

Il nvokes preset Settings to restore system Settings
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Operating i

nstructions

Preset types ar ePraewteRl abke ,Opt eogh ifleafsailbs &0
Pr es sPresdikey, and the device invokes ei.t her

Tab6-eSome default setting values
Take SNAS5084A for exampl e:
Par ameter name Par ameter value

RF Power
RF state ON
RF | evel 0dBm
Signal out put port Podt
Port coupling ON

Frequency
Frequency range 10kHZz8 . GHzZ
Frequency step size 42. 4995 MHz
Frequency points 201

Sweeping
Sweeping points 201
Sweeping type Linear frequency
Sweepindgelt ayne 0 s
Sweeping mode automatic

Trigger

Trigger mode continuous
Trigger source i nternal

Measur ement
S parameter S11
Di splay for mat
Data display for mat Log Mag

Scal e

Scal e 10 dB
Reference | evel 0 dB

84
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reference position 5
Scale coupling OFF
Del ay ti me 0 s
Del ay distance 0 m
Di stance uni't met er
Speed coefficient 1
System i mpedance 50
Phase deviation 0A
Amplitude deviation |0 dB
Aver age
Average state OFF
Smooth state OFF
Cali bration
Cal i bration state Unl oaded calibration
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7 Measurement Calibration

7.1 Overview

Usually, DUTs can't be medasuwr ad ciarbd dtnlgy ardd pa eawsr, a
Cal i bration,,amadmged g autoeao s i inrutl raldellug ealc Hioeve higher a
These functions meet different measuremenamatigiuxren
mul tiplication of the scattering parameter mheri x a
matri x mul tilpdriget iuemcleanathe result. So it's i mpec
appl yhege functiomsuandistial gegintgee chtiBorand expected
measurement networ k.
I nternal source power <calibration and receiaeaenr cali
cal cul ati on, and the S parameter ca.lhiTsr gptrio@n dies & hp
hi ghest measurement accuracy at the calibration ref
From the reference plane, the order of applying fun
Adapter Port 2-Port 2-Port Port Adapter
Removal Extension  Deembeding Deembeding Extension Removal
Network I Network ——0
é»—— Network 1 Network pDuT
Network — % Network ——d!
Calibration ! !Calibration
Reference Reference
Plane Plane
[e] [ (& e]
Differential Differential Common
PortZ Port Port N-Port PortZ Balance Port PortZ PortZ
;Converswon __Matchin: - ‘___Mglghi_n - De)Embegl_rlq Conversion _Conversion  _Matching __Conversion Cnnuerswcmi
| —i—Netwnrk—i—— —i—
M‘E {Aé* Netwnrkﬁi— DUT i i Network i } i %% Network E %
1 E —EHNetwnrk +7 + T T$j = =
LB TR i
Celihration} : ; : ; : - }Celihration
Reference Reference
Plane Plane
Fi gu-L®Bhe order of applying func
At first, aldaptet i o@amop®dIt teendbddeinnsgi oanr,e 2appl i ed to r
needl ess networ ks i n ttlelUTh yasnidc amho vceo ntnheec tmedarissel roefme n
DUT. Then, Pportt mMdinbdgeéd middd i ng, port i mpedance conver
embed -embéedéd expected virtual net wor ks. I f bal ance s
bal ance conversion, differential port match, differ
i mpedance ¢ an\er diiefd mpnfeued e d .
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7.2 Calibration type

The following table is a -gampmaeti sronc offi Broantei @ mmMmome
TabT-leSparameter calibration types
Cali bration t| precisi Al |l ow -tpharscsugh met hods
TRL Very hi Al'l , except the unknown
SOLT high Al |
Def i d th h 1 efnlga §
Enhan®kesponse high ertne roug of el
through)
Port 1 (refled high Not Applicabl e
Ope@ r cRelsponse ]
) . l ow Not Applicable
ShoCitr cResponse
. Known through or -fémgthh
Di r Recstponse |l ow
through)
The foll owi ng -paarrea miehtee ra cctaulwidkerda thiyornt htispesrect or net wo
TabT-2The vector network analyzer S parameter
Port nu Calibration type Calibration item
Respoh@Gren) Opehoa(doptional)
Port 1 ResponhStort) Shaobtoadopti onal)
OSL OpeBhaokoad
ResponBlRrvyp 1 Thrlusol aobpbnonal)
ResponhBlRrerv)l 2 Thrlusol aobpbhnonal)
. Por@peBhaokoad
Enhanced ReTshproing el ) ]
Thrlusol abpbnonal)
. Por@®Re B8haokoad
Enhanced ReTshprodnis el ] ]
Port 2 Thrlusol Gbpohonal)
PorrOfieBhaokoad
SOLT PorrogeBhaokLoad
Thrlusol Abpbnonal)
PorrOopeB8haoktboad
SOLR
PorrOgeBhaokoad
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Unknownl $btrabpbhona

PorrRé&f I(eOpten or Shor

TRL PorrRef I(eOpten or Shor
Thrli ne
TRL:
Application: Used to precisely calibrate Amayl.phl e o
NotkRi:fference matching cabeélbtratMatinc ma@albe required
Overall accuracy: Very high
Cal i brati on Stkridisghte,qur,efeldecmi bar kombinati on
Corrected system error
, Directivity , Source match
Isol ati on ., Load mat ch
, Frequeasponse R Frequency respons
transmission trac reflection tracki
SOLT
Application: Used to accurately calibrate any numbe
Overall Hicghur acy:
Required calsihloraticomchiits: open circuit, | oad, throt
modul e
Di rectivity ., Source match
Isol ati on ., Load mat ch
, Frequency respons, Frequency respons
transmission trac reflection tracki
Enhanced Response
Application: Calibrate t wo ports when only one d
measurtem8ecause newseepomeguyred, the .measurement i s
., The reflectiebtemegapebrashont circuit, or | oad) is
be cal.i brated
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The defingdrtourgdhueh -t huebhghhcabuighrator kits are c

pairs
The mechanical calibration kit is much faster tha
To select an enhanced response, do the following

Keys opeRraaetGiadnusing the knob or aCaYoBva Kiegpsaradtnoe tfeorc u
i teSel pott 1 & rpoom tt2he i nBSelt EabanmeduRe¥pRoonseEhhanced
Respon¥di @ Cadle TRmpeENTER the knob to select the cur

Overall Hicghur acy:
Required &alSisbortatcionmncuit, open circuit, |l oad, defin
Corrected system error
., Direc(Siowirtcyy port
Isol ati on
, Frequeaesponse transmission tracking (receiver por
Sour ce (nsaotucrhce port)

, Load matching (receiver port) is used only to gen

Frequency response reflection tracking (source po

Onpontrefl ection)
Application: Used to accuratetgfhkcatiboatmeasyr ement
Overall Hicghiracy:
Required calShoratcionmnckidndomaopenorci ECAL tmodul e
Corrected system error

Directivity
, Frequency response ref

Source match

Open circuiftshroedpaxnge uit response

Appl i cutickncal i bration of any test port suitable fc¢
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Overall BbBocwur acy:
CalibrationOfkenscirrquwiirear short circuit
Corrected system error

, Frequency response reflection tracking
Dir éfcrtansport Tracking:(isolation optional)

Appl i cutic&kncal i bration of any pair of test ports st
|l sol ation calibration iis generally not recommended

Overall hocwc ur acy :
Required caThirbbrugthi on ki t:
|l sol ation: Each | oad corresponds to a vector networ
Corrected system error
Isol ati on

B

Freqguency response transmission tracking

B

Power cal i bTfraatnisom tttyepresc:al i bration (internal source

cali bration

7.3 Checking Calibration Status

731 Execution Status of Error Correction for E

Useran check the execution status of error correctio

The error correction status is indicated in the cha
symbols in the below table.

Sy mb o | Execution Status of Error Accur acy

No Cor ErrcoorrrecftfNeonCoiOrecti on) Lowest

CN-Port Er rcoorr r e©n(iFounl:1 N Port CorrH ghest

C*N-Port Errcoorr r e@On(i mher pol ation )i s|{Uncertain

CpN-Por t Er rcoorr r e ©n(8toinmul us set)ti nggUncertain
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No Cor

ltndi cates ther € hies frod | Oovwi mgctwiidndn. cause the VNA to
the channel

Decrease the start frequency.
l ncrease the stop frequency.
l ncreaméer of points

Change sweep type.

CN-Port

Ful | N Port correction, wher e NThiss tder maantbieao n oifs f a

Par ameters.

C*N-Port

"C* " appears in the statusimarrwhemeepgmbasuoprmeantu
you change any of the following settings:

, Start frequency increased

Stop freqguency decreased

Number of points

NotlBecreasing the start frequency, or increasing th
OF F.

CpN-Por t

"@appears in the status bar when one or more of t he

resulting measurement accuracy depends on which par

changed. For optimum accuracy, recalibrate using th
Sweep ti me
| F Bandwi dt h

Port power

B
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732 Execution Status of Error Correction for E

Useadan check the status of the error correction act.
status ar ea.

For a trace for which error correction is executed,
status area by the symbols in the table bel ow.
Sy mb o | Cali bration type

RO Open response calibratic

RS Short response calibrati

RT Thru response calibrati g

ER Enhanced caspbmnaé¢i on

F1 lport calibration

F2 Ful-port calpdrtatTRInN/Ral i

F3 Fulpodt calpdrtatTR®InN/Bal i

F4 Ful-pordt cal-pdrtatTR®In/dAal i

Notlef nbnehe symbol s deiscplidyead,aborvreon scorrection i

trace.

733 Acqui sition Status of Calibration Coeffici

Useran check the acquisition status of the calibratd.i
calibration property.

The calibration property displays the acquisition s
for each <channel in matrix format. The following f

coefficients have bepoctlciqii ateidom obet Weerh utl ¢ st2 port

calibration for test port 3, and the response calib
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F:Full Port Calibration
R: Response Calibration

-:Not hing

734 Procedure to turn on/ odfifspcdalyi brati on pr ope

There are t wtourmetdcm/desf ft ot he di splay of <calibration
Met hodl ilck the channel error correction execution s
open and cl ose, as shown in the left figure bel ow.

Met hod 2'CaPpbessa the Cradbnesc tdasned howmiigm tgtuhree bel ow.
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Calibration

Basic Cal...

Cal Kit...

Correction

on

Power Cal...

Receiver Cal...

er Power Cal... Factory Cal...

7.4 Basic Cal

S parameter user calibration can be started after s

i n adalei bration wizard and sett.ing the corresponding
Operating instructions

Pretsk@akey, use the knob or the arBeoswi ckeGanldopmake 1t}
Entteent er the settheagl ihnatrifar ek ioff
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Basic Cal

DUT Connector

Female

Female

Figukeal i bration wizard interface

Select the number of popbomehao & ac &lbilbrbataiterdaviidzar d h

select the catibdbs momeihnalt plaidkdb wn oPei eadgen cder
properties ofconmectcal PUTa@Dotome atwowrn opti on, and sel
corresponding cali b€al i @y pdgmeanh ocodp tfiroonm tahse s hown i n
FS03ME
FS503FE
FE03ME
FE03FE
F504MS
F504FS
F604MS
" Enhanced Response 2—
FE04FS DUT Connector
SOLT
85032F (Keysight) ~ Female
SOLR
85032B/E (Keysight
(e TRL (ET
FSO03ME SOLT Female
FiguBeali bration wizard interface
After the calibration is set, a specific calibrati

Here, takipogtt IE®©LTwoali bration method as a

(0]

n exampl e

[

1

OPEN, SHORT, LOAD, THRUwhi SOLANTIeONSOamdnmh ®N cal i brat
cali bMaoteead i s no sequence trelation. bSitwmpkeyt hteblkeset
correspondingarcchli iclkr athieocwokiresponding cali.bration i
After completion of the corresponding calibration i
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di spl ayeédweaft heorner .olivén hal li ntt ezxtfeamdeiodorpch €t ed, t he
calibration progreslisC blarFiwmil 4 h sthm we Xi0t0 % he cali br at

resalrest omatically |l oaded in the current screen

Basic Cal

Port 1

Cancel

Calibration is

FigudAe@al i bration wizard interface

To Save the current calibrnda®bave BRattat donrarndtwse wulse
arrow keys to brSayge t IeathodalsSt wt ¢ h@dIr oDnSthdhe Type
dr edpwn opt iScanv,e cSltiachkd A#ster the fidKa on&mer,e arhce cocluir
cali bration Data and. the current setting State

SIGLENT ) s @ % (o] )

A2 LogM 10 dB/ 0 dBm Save Recall
5000

Save
40.00 =
@ local
= Name e Type Date Modified
Y U-disk0 U-disk0 Folder
-
U-disk1 U-disk older
U-disk1 Foldt

> Il local M local Folder 151 M
Save State As...

Save Register

0.000 »

File Name 2000052323204 58653 i Save Type

File Type  State and Cal Set Data(*.csa) v State + Cal Data

-40.00

File Browser...
-50.00

Figu-beal i bration wizard interface

741 Open Response Calibration

When a single poctrceaitusedsponsepenl i bration, the r
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error model of the test device can be calculated by
the test LpAaDtal ilbkelagmwmtused for i solation calibrati
directional error can be calcul ated.

1S

S11A Er: Reflection tracking error

51IM g
Er
1=
Ed 511A Er: Rgfleqiqn tracking error
Ed: Directivity error
RIS

Figub®chematic diagram

Operating steps
1. Prewetctor network analyzer

2. Set internal source oswpepimawer t elsk Haredwiedtclty, b e

parameters
3. Sel €aY Basict@cCaédnter the.Settings screen

4. Sel ectooa®Ppr,t 2sel ect the requiCald, Kiattl bcattba Kyp
cal i belaé¢ im@amtn e dctearrad ®lal, e i MUIThe&€onne cteRlaescptonse ( Open)
in Gdle TypadNexttipaloceednetxadt & e

5. ConnecOPEMa&l i brati otnhelteanetntpdrot according to the
Opefmor calibr aRiimingkthe caliclkrati on interface aft

the calibration, and save the calibration data

742 Short <circuit response calibration

Li ke thd rapdnr response -pat t besibrociubint, rtehsep osnisneglies ¢ on
port wSHORTtaNe bela¢ memtnd t he reflection tracking err
LOADx al i belaeiiomsm used for isolation calibration at th

al so be calcul ated
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Operating steps

1. Presvetct or network analyzer

2. Set internal source oswpepimdawer t elsk Haredwiedtclty, b e
parameters

3. Sel €aY Basict@«aednter the .setting interface

4. Sel ectooaPyr,t2sel ect theimeaquki@adle, Kiatl bcatthe Typ
connecdtemrad ®Wal, e i MUIThe€onnecsteRaescptons e (i Sh €ehte) Ty p e
and &lixt¢ecdk procerast ept he

5, Connect the Skrbemetakeitbeati pprt according to the
Shotor calibraRiimihoh axidt ct hekcali bration interfac
and save the .calibration data

743 Ful | ODShocuali bration

AldpoXt OSL calibr OPEN HOKRINa@®&Iralti belae msdomt t he t est
ng

ports in turn to calculate the reflection tracki
the error modevi md the test
1S 2
Ed Es S11A  Er: Reflection tracking error
Ed: Directivity error
Es: Source matching error
S1IM e y y
Er
Fi gu-r®8chematic diagram
Operating steps:
1. Presvetct or network analyzer
2. Set internal source oswpeimdwer ,t elsR ,# & dedjout elchécty
parameters
98 www. si gl ent .
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3. Sel €aY Basict@Cadnter the .setting interface

4, Sel ectooa®pr,t 2sel ect the desi rCad ,cKadt Ibe catt itolne kT ytp e
cal i becoamtnieaktearad al, e i MUIThe€onne stedPellc®p eSth,oL b ad)
in Cale Tympe ANleixtcdk pr ocemdkstt ept he

Connec@PEMecal i bratoi bheeteméenport according to
Cli@Qken for calibration
Then connect the SHOR®entakti belaitdlppoEHOTI brBAdr on

Finally, connect ehemieORADecaleishr ptoir oGal ¢ Ibir @alt i tome

Af ter the calibration, click Finish to exit the

and save the .calibration data
744 Transmi ssion response calibration (two por
Tw@port transmission response calibration is to con
to calculate the transmission tracking error in the
used for isolation cailsioblraattiioonn eartr otrh e( csraonses ttailnke ,er r

S21A Et
1T = == P+ S21M  Et: Transmission error
EX
1S - - P-e S21M Et: Transmission tracking error

Ex: Isolation error

Fi guB®8chematic diagram

Operating steps
1. Presvetct or network analyzer

2. Set internal source oswp@pimdwer ,t elsR , & & dedouielchécty, b ¢

parameters
3. Sel €aY Basict Caédnter the .setting interface

4. Sel ectPobatiBor,s21l ect the desire@GakaKiebBtatitobhhki Tyrp
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cal i becoatnieaftearad ®lal, e i MUtThe&€onne SteReescgo (T ar ¥)2 1
oResponse(Whirm)Cdle Tihpedi fference i sano ONegtkS21
to procerast ept he

5. ConnecTfhricdaé i be lae¢ mmwent ween the test ports according
cl MThkfwr cali br akRiiminoh axidt ct hekcali bration interf,;
cali bration, and save the calibration dat a

745 Enhanced response calibration (two ports)

Twport enhanced response cadbl bbealad mlmenttcwoenenne cttwso tphoer tT
only connects the Open, Short, and Load ehemeeatport

both ports for .isolation calibration

Operating steps
1. Pretsvector network analyzer

2. Set internal source oswp®pPimdwer ,t elsk , & & dedjoutelchéecty, b ¢

parameters
3. Sel €aY Basictd@cadnter the .setting interface

4. Sel ectPoblatnBor2tsel ect the desire@alkaKiskl &tpteo tolfki t
cal i becoamtnieaktearrad ®lal, e i MUIThe&€onne StetEmehcanced Response
Y20Enhanced Ré¢ITpoi3le n Cale TMihpedi fference is that
tested during JaHhRIU dtlaidiciokb pabicemr@dst ept he

5, According to the interfacganpdr oLnopatds ,0 nc oan nteecstt Qopoernt,
the calibration successively, and then connect th
per forTrhrecuhlei brati on. After the Fdalitiothreaxdiad nthbhremt ¢ @ m

interface, complete the calibration and save the

746 SOLT calibration (two ports)

Twgort SOLT calibration connects ehem®mwes,achhdrets,t e
in turn and the THRU cal i br atliAonl 2k ietr rboert weaer ma nteht ee rtsw

can be calcul ated, i ncludindgncd ufdo mwardd rarcdi @6nakyes
reflection tracking, transmi astlomdt madckéhnd,giies amldasto
possi bl e t o coenlneentetn btohteh LpGoArDt s f or. i sol ation calibr
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l PORT 2
| a1 b2 -t >

! 521
|
|
Ed Es P s sz
|
|

512
SIIM St e e +I h1+az Et: Transmission tracking error
Er ] Ex: Isolation error

El: Load matching error

El Ed: Directivity error
Es: Source matching error
Er: Reflection tracking error

A
A~
A

PORT 1 ‘ PORT 2

A

Fi gu-BEBrror model di agram

Operating steps
1. Prewetctor network analyzer

2. Set internal source oswpepimawer t elskR , & & dedjouielchécty, b e

parameters
3. Sel €aY BasictCaédnter the.Settings screen

4. Sel ectPoblaatntBor2tsel ect the desire@akaKebl sytpiedh hki t
cal i becoamtnieghtearrad la l,ien DWe Connsedtesc®lLiTn Cale Tarmpdke
cl iINektto procemkstt ept he

5. According to the interface ,pndmpoad oedementdtsi da C
Podt successively, and Omplejischko,@dthtbo addd rermess parcciersg i v el
compl eteltbal Pbrtation

6. According to the interface ,pndmpoad ecdiEementdtsi b C
Port2 successively, a rog e,cslhiopakn btohaedt emsr ssspocerdish g el
complete2tbkbeal Pbration

7. According to the interface prompts, connect the T
perf orTrhreublei b.rati on

8 After the c &liindtroehte xoint, tchie cckal i brati on i nterface,

save the calibration dat a
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747 SOLR unknown through calibration (two port

I n contrasportto SOleT tcwaol i brati on, the error term in
knowi ngparhaemeSt er of théerrDHRUL <BHaibghttiibbmati on met ho
to that of SOLT in that i tto ibsotpho spsoirbtlse ftoor. ciosnonleactte dt

Operating steps
1. Prewetctor network analyzer

2. Set internal source oswp®epimawer t elsR , & & dedjouielchéecty, b e

parameters

3. Sel €a} Basict@caenter the.Settings screen

4. Sel ectPoblatnlBor2tsel ect the desire@alcaKiskiattofhhki Ty
calibrati oRe@QadmMaice D MDUTh &€ onnedtedc®L Rn Cdle Type
and d&lixt¢edk pr ocemkstt ept he

5, According to the interface ,pndmpoad oediEemdEmntdtsi ba C
Podt successively, and Omplejischko,@dthtko addi rermss parcciersg i v el
compl etelthbal Pbrtation

6. According to the interface ,pndmpoad odiemEmntdtsi ba C
Po2t successively, and Omplejischko,@thtbo addd rermess parcciersg i v el
compl ete2tbal Pbrtation

7. Connect the THRU calibration kit between the two
parameters of the THRU do not have Tlrciad i kbmawn .o nC

8. After t he ¢ &liinbtroshte xoint, tchle cckal i brati on interface,

save the calibration dat a

748 TRL Direct Refl ection Transmission Line Ca

The powot TRL calibration method does not need to kn
kit and all the error items in the error model of
si mple connection methods. f{TReHRUWIsitbrraaitg hotn tshcrhoeurgeh w
el emenrtefl ecti on cal i byraantdi can sknmatl | ( Gpeecnt ioarn Sohfo rttr)an s n

Operating steps

1. Presetctor network analyzer

102 www. si gl ent. cor



SNAO OAUs eMa nu al

2. Set internal source oswpeimdawer t elsk , & & dedjoutelchécty, b @

parameters
3. Sel €aY Basict Caenter the.Settings screen

4. Sel ectPoblaatnBor2tsel ect the desire@GalkaKeskiattobhhki @y
calibrationFlkimad ®aheaeaUWTh,eonnsdtecRL n t he ,Cal Typ
and d&leixtitdk procerast ept he

5. According to the interface pr onpefsl,e ccto(nOpeecnt o rh eShT
cali belaegmamd Line lon na tRuiornt, and clTihcriRetfH@cadlor r e s |
Lindems in turn td campbeati dthe Port

6. According to the intemMHRUal phbeldp in® mRecfolnencetc(tOptehne o
Short) calémenmatli onanlsmesendai Poturn, and click th

ThrRef l,aeclli nd ems to complealki.bheat Pont

7. After t he ¢ &liinhbtroahte xoint, tchle cckal i bration interface,

save the calibration data
749 PartQwdr write calibration

When the ports are calibrated, someaccempptrabdre ms i
unacceptable error items, the partial overwrite cal

calibrate the pomwtegomrgaSOLT Taskliargrexhanggll legwiscg i bes
t hpar toiveelr waliitler &t i on ftowparcthiewedmgc dluildr atitewo aft er
port SOLT calibration.

Operating steps

1. Sel €aY BasictCadnter the Settings screen.

2. Sel ectPobatntBort fel ect the desi rCad ,cKasta |be catt i tolne Kk
of cal i brat Femac®ahedtnbttTh eConn e cstedl telcitn Cale
Type andNexXttockhproceed to the next step.

3. According to the interface p

r pts, connect the
the corr ©pmpombeimngo compl ete t

Port 1 open cal

4. According to the interface pr
the corr ©pmpombeéimngo compl ete t

5. Cl iCvker wtr 0 t eiamitavle F pveail tidor at i on

pts, connect the
Port 2 open cal

Not es

1. Uncalibrated ports canét be calabrhtedidnrectly

2. Parti al overwrite calibralth oma mdkvwauddrleost htehra tp asrwae
are the same as threeviadbwescalitbbygtide met hod.
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7.5 Cal Kit management

751 Overvi ew

For most applications, the default calibration kit
calibration. However, sever al situations may exi st
calibration kit:

Using a connector interface different from those

Using standards (or combinations of standards) th
kits. For example, using three offset SHORTs i nst

perforpmora Ilcali bration.

| mproving the accuracy of the models for predefin
performance of the standard, the c¢Aal7 bmrna tLiGAD iiss n
determinedqt osbeatd@ofi 50.0

Modi fying the THRU definition whesepé¢ermrnbdéemidreryi & ec

, Performing a TRL calibration.

Operation instructions:

Press fACal o on the front panel, Chits Yomd ecsaale dKitt,
i mport, and create or delete calibration kits.
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Description
F503ME TypeN (50) Calibration Kit (Siglent)
F503FE TypeN (50) Calibration Kit (Siglent)
F503TS TypeN (50) Calibration Kit (Siglent)
F603ME 3.5 mm Calibration Ki
Fe03FE 3.5 mm Calibration Kit
F603TS 3.5 mm Calibr
F504MS TypeN (50) Calibr:
F504FS TypeN (50) Calibrz

F504TS TypeN (50) Calibration Kit (Siglent)

[ MultiSelect

A Edit.. B) import.. Save... D insert.

(G RecallWorkspace testore Defaults

Help

FigufLe Manage Cal Kits

A. Edit the Existing Cal Ki t

B. Il mport the customized Cal Ki t

C. Save the existing Caill e&kintasmeae.nd change the
D. Create a new custom Cal Ki t

E. Sel ect the Cal Ki t

F. Save the current Cal kits (both factory ani
G. Recall the Cal Kits.

H Restore the deKiatudt factory Cal

752 Connector Tab

At the bottom of each Tab, " OK' is used to save the

calibration suite edit session and the file wil!/ no
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document s.

Edit Kit

Cal Kit Name : F503ME Description : TypeN (50) Calibration Kit (Sigle

Connectors

A Connector Family Type N (50) B Add... C) Delete

Frequency Range

D Min 0O ~ MHz Max 4500

Impedance F

O Genderless

G Transmis

Media

Cancel

Fi gu-L&8 Thoennecltadbomg er f ace

A. Connector:CFanohkel ygdown arrow to select the €ahnecto
Kit.

B. AddStarts the Add Connector di aheg bowmnwbioh BVpe

cal i bkiat i on
C. Sel eTcle :sel ect edf acnoininyect or

D. FrequencyDRahfpe: | owe shti gahrecstt fe equency at which t

for cdaloinhr a
E. Gend&endered ossGenderl e

F. |l mpeda8pecify the ispadadmce.of the
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G. Transmi ssi dmheMengdida um of CQChAeX coorn NVWAVEEWGY,

753 St andards Tab

Al l ows you,dro Pafaléet €dan dGarldKkiitn a

1) I n Bhendtabd MAldalcdadd t he Standard sampl e.

Figutle add standard interface

2y Standards dialog box help, the tfyplelsowing fields a

Add Open Standard
Standard ID: 5 Label: OPEN

Description:
Connector

Port1 Type N (50) Male

Frequency Range

c

Min 0 ~ MHz Max 999000

Delay Characteristics
Delay 0O

Z0 50

FigutlLd The help dialog of the Standard
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3)

A. Il dentification

StandaNdmb®&r in |Iist of standards

Lab&ype of standard. This wusually appears in prorm
Descr iDpetsicorni pti on of standard.

B. Connector

I ndicates the type and gender ( Mal e, Femal e, None
Thru and |l solation standards have two connectors.
C. Freqguency Range

Mi:Defines the | owest frequency at which the stanc
MaxDefines the highest frequency at which the st al
D. Del ay Characteristics

Del:®e¢f i nes -wtalye tormmevel time from the calibration pl
Z0Defines the impedance of the standard.

LosBefines energy Ildauss tion s&Gad mmefafyedtengalhomd & oanxe

Open Standard

CO, C1,:S@2ytil@8 fringing capacitance.

Figu-Lé Open Characteristics

4) Short Standard

LO, Ll,SAaectinfle3 resi dual i nductance.

108
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FigufLBd Short Characteristics

5 Load Standard

elect PLIB_FIXED

FigutLé | oad Characteristics

6) THRU Standard

Figufté THRU Characteristics

754 SOLT Tab

Al l ows you to assign single or multiple standards t

1) For each Cal Kit Cl as s, select Avail able Standard
standard to the Cal Ki t
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2y Use Move Up and Move Down to change the ORDER of

SHORT -M

FigutL®8 SOLT Tab dial og box

755 TRL Tab

Al l ows you to assign single or multiple standards t

1) For each Cal Kit Class, select Available Standard
standard KkKiot .t he Cal

2) Use Move Up and Move Down to cérachgge t he ORDER of
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Edit Kit [@

Cal Kit Name : F503ME Description : TypeN (50) Calibration Kit (Siglent)

THRU A

Selected Standards

REFLECT (B
indard D Standard

LINE/MATCH
c D ND LOAD -M-
p) OPEN -M-
3 SHORT -M-

4 THRU

Move Up Move Down

Te t Reference Plane (|
® Thru

Q Reflect

Cancel

Figutie TRL dialog box

A. TRL THRU
All THRU calibration methods are supported in a TRL

The THRU standar dedam gtindo-negirtoh elrenagt h. -Hewgtvbar,

THRU is more accurate because it has zero | oss
The THRU standard cannot be the same electrical

I f the insertion phase-denfd neelde c ttrhiec allHR Ue nsg tahn daar!

used to set the reference plane.

The THRU standard and LI NE standard have the sa

perfectly matched. They define the reference in

| f a THRU standard with the correct connector s

can be perfor med.

B. TRL REFLECT

The REFLECT standard can be anything with a hig
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when connected to one or more VNA ports.

The REFLECT standard on each port is identical

The actual magnitude of the reflection need

The phase of the reflection standard must be

I f the magnitude and phase eafeftimes dr,e ftlheec tsitam dsatr

used to set the reference plane

C. TRL LI NE

The LI NE and THRU standards establish the reference

calibration is completed. TRL calibration is |imite
Must be of the same i mpedance and propagati on
, The electrical |l ength need only be specified
Cannot be the same |l ength as the THRU standard.

A TRdal with broad frequency coverage requires
span from 2 GHz to 2®%stGHedaredqsu.i res two | ine

Must be an appropriate electrical l ength for

D. TRL MATCH

I f the LINE standard of appropriate | ength or | oss

used instead of the LI NE.

The MATCH st anrdeafrlde dtsi can ltoewr mi nati on connected

The MATCH standard may be defined as amnpoirnfi nit

|l ow reflect termination, such as a | oad.

When defined as an infinite |l ength transmissi

MATCH standard at the sameotritmd.oaWh esn acdchedfairnde d ta

measured separately. The | oads are assumed to

The i mpedance of the MATCH standard becomes

measur ement . For best resul ts, use the same

using thheeseddatdef i niti on, the arbitrary i mpedanc

defiitmon.
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E. Cali bration Reference ZO0O
Systemh£0 system i mpedance is used as the refere
desired test port impedance differs from the in
when skin effect i mpedance correction is desire
LineTZ® i mpedance of the | ine standard is wused
of the Smith Chart. Any reflection from the | in

directivity error.

F. Test Port Ref erence Pl ane

Thru StahdafTHRU standard definition is used to
reference plane. Sel ect -liefngtthhe oTrHR/We rsyt asnhdoarrtd. i s

Refl ect :ShanBEFHECT standard definition is used

measurement reference plane. Select if the THRU
del ay of the REFLECT standard is wel!/ defined.
756 Create a custom Cal Ki t
There are two methods to create a custom Cal Kit:
Met ho@r date custom Cal Kit based on existing Cal K i

1. Press RaaCa& >Kb0O3MEawve Select the existing F503ME
al ocal f ifH5e0 3nMiEMie@d3 . x k t
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Kit Name Description

FS03ME Calibration Kit

tion Kit

Figuké Creating a Custom Cal Kit dialog

F503ME123.5K

Figukte Save the Cal Kit

2.1l n the OrInakiet s di @lmpgitrdoxmpaedt ctkhedih2W3 MBEL2 Drxakt
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3.

Sel ect t he
modi fy the

FSO3ME123.xkt 8/14/21 517 PM

Import Confirmation

Figuke I mport the new Cal Ki t

newl

y

i miEaodttte de rctad ri btrad i oanl, i kerl d tciko n

caliFbB38&MMB&N name as

Figuksda Edit the new import Cal Ki t

www. si gl ent .
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4, Click the Connector s, St andar ds, SOLT, and TRL Ta

as yeed

5, Click AOKo for the changed Cal Kit to take effect

Met hddCr2ate a custom Cal Kit directly for new conn:¢

1. Pre®al 0 > Cal > Cal Kit > Insert.
2. Enter the name and deCsadr iKpgtti.on of the custom

3. Refer to Method 1, click thet@bonmoctdiofyg,t B¢ aocdar d

parameters.

4. C| iMoot o make the created calibration effective.

Description

FSO3ME-ABC TypeN (50) Calibration Kit

Figuké View the newly created Cal Ki t
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7.6 Power Cal

761 Il nternal source power <calibration

The vector network analyzer has been calibrated for
|l eaves the factoali bibhayimhte duaarnaoamtyee slulf fdasden.t Taoc
i mprove thehacuoseacgan conduct an i ntermerf sromirrcee p

any tests.

SIGLENT

Calibration

Baslic Cal

Power Cal...

Fi gu-2Bransmitter power <calibration
Bef andé empoweng cal i biostsi crompeanweart i on at different f
set as shown in tfités Ud gas i wellyowt.o Cddd kcotorsesspondin

values. After seatvtei nd,e dlaitak OK t o
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Power Loss Compensation

[] Compensation On

+ Frequency

Load Table...
1 1.000000000 GHz

5.000000000 GHz
Save Table...

Clear Table

Add Row Delete Row

Cancel

FiguB®et the interface

Power calibration operation steps

1.

Connecpo-tthkeeesdocampapiolwee MmkEeesi POt s&20 es , R&S NR
seriewgandetpcr.obe to ensure nor mal communication bel
and the power meter

2. Prewetct or network analyzer

3. Set internal source oswpepimdwer t elskE Haredwiedtcly, b e
parameters

4. Sel €aY Power tGaknter the.Settings screen

5, Select the test channel and select the power outop

6. Set parameters such as power offset, capacity | in

7. Cl iTekk e Calt Sweteprt the power output measur ement

8. Cl iCkKt o complete the calibration and exit the powe
measurement is completed

762 Receiver calibration

The vector networ k amad ylwee ncrddadeddirocawt aptotaneerdry br at i on

may not guarantee swkefiyciséenusecoonadphenduct a recei

118
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calibration before the telestenourmprloeecahiebtasitomaca

receiver, it is better to calibrate the power of th

SIGLENT ) s @ % (o] = & La

B,1 LogM 10 dB/ 0 dBm Calibration

5000
40.00
Basic Cal...
3000
20.00
Cal Kit...
1000
0.000»

-10.00

-20.00

-3000 Power Cal...

-40.00

-50.00

Receiver Calibration
Selection Power Calibration Status Receiver Cal...

Channel v No calibration exist for this port Calibrate R

Cal Power
Port

Power Offset
Source Port

Factory Cal...

Calibrationis 0% Done

Fi guARecei ver calibration setting inter

Operating steps
1. Prewetctor network analyzer

2. Set internal source oswp®pimdwer t elsk , & & dedjoutelchécty, b ¢
parameters

3. Set€aY ReceiCadrenbtere Setti.ngs screen

4, Select the test channel, select the internal sour
5, Connect the twappoopsi atkeRBpaklidi cati on

6. Set parameters such as power offset

7. Cal i broaG@el iRbroaGeal iTbr ataenBbehclicked to begin recei

8. CIl iCcKk o compl ete the calibration and exit the rece

7.7 Port extension

El i mi mghte <afr oresthgdmnxbeara dibfdipardt dxtsknailTeat dunct
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net work analyzer is a good met hsalchet oc ad liibmiantait@en tohfe
is usually carriedpbathwbgré hehesBRF aabltddei s ,connec
typycal lconnecttoyrp e(,.3 MRhce Nact ual device to be tested
The device to be test e nancdintnkeec taemiscth pisityis uprae rarsar | t
the actual measur ement pl ane of the device to be

referende hpl amenect or, as whercthi oidd pmewviodwsley) al i |

After the S parameter calibration is performed, the
measur ement plaadndeit gy &d dned ymi crostrip | iared | etntgd rh,
parameters in the setting inter.face, to carry out n

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
Freq1 1.000000 GHz
Velocity

Velocity Factor ~ 1.000000 [ Loss2 0.000000 dB

~ Couple to system Velocity Factor Freq2 1.000000 GHz

Auto Port Ext...

Figu-bRort extension setting interface

771 Manual port extension

1. Perform the eapgpl opriati arp toynpd h(eS@lsT,oceitact ed cabl il
Port Extensions

2. Sel eCaaty Port ExtYemostEtonensborntbe Settings screen

3. Select the port that needs to be extended, the wun

The velocity coefficient is different,somnd htehe pr
transmission.Ilnpet isheilférgemMtof the extendeld tra

be calcul ated automatically

I f the transmission |ine has | oss, the | oss of th
and AC | oss.
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The AC |l oss can be sel ecftreedq uaesn cLyO SpSoli natt otrh eL GBS Silg |

the duadquency point.

Among themfitting algorithamef or two forms of AC |
Sindglrequency point | oss Lossl1

Losgsf) = Lossl * (f/Freql) ~ 0.5

Duaflrequency poi ptoslso2ss Loss1l

Set the |l ow frequency point to LOSS1 and the high

Losgsf) = Lossl,nm A fl/igr[eghls)( Llosnsl/ Loss2)] [ 1 g (Fre
Sel ect whether to coupling to the system speed f a
for the specified port, .and when checked, for al/

ChethkkRor't Ext enbsutotneesn OdNnd t he Port .extension wil/

nual pordr eegxutiernesitohne user to manually enter the pa
ne, whil e automatic port extension does not regd
rameftee scali bration plane can be automatically e
mply performing an open or short <circuit calibra
tomatic port extension functdesn is not avail abl e

Theweepype i s seweep power
The frequency offset is set to on

Waveguide transmission |ine port extension

Automatic Port Extension

Configuration
Measure on Port Number Setting

v Port1 v Port2 v Include Loss

¥ Port3 ¥ Port4 ~ Adjust for Mismatch

Method User Span

® Current Span
Start

QO Active Marker

Stop
QO User Span
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Fi gubARkut omatic port extension setting in

772 Automatic port extensi on

1. Perform the appropriate calibration type (SOLT, e
Port Extensions.

2. Sel €aY Port ExtYemuwstifbomt Exttensinkere8etti ngs screen

3. Select the port you want to extend. ReflonPotrot pr ac
2, or both ports

4, Sel ect the frequency span of the test.
There are three frequency spans to choose
Current:TBeahrequency span of the current interfac

Active :Mhekérequency poi,hn thilsexxs&de ,harikgnor ed w
+s dti Ings s ,Loosnsllyn b.e set

User Spsaen t he start and end frequencies set by th

5. Set whtehldosrs s houl dorbenadSed¢lecded hi s box ttohleowstso mat |

i bhteransmi ssion | ithe@alainihr apipdby it to
6. The mi smatch adjustment option is only availabl e
mi smatch increases the rippl e.lfont hteher itprpalcee ilsi nleasr

di splay of S11 and S#8B,wrkbubéeigpgeaneunshatsl @ val

aresedlel ecting the adjustment mismatch item can i
peak value of theBAlitphpd ueg hi st hbiesl owi |0 i ncrease thi
numeri cal Sneyetahbsthetommy apfpeari ng when it is used

7. Cl iNe&kxtto enter the measur etmemeta siurrteerrefnac e . mabkeef osruer
devihas beemoved from .l me tthe stopwdadyixrnt auhiet measur e meni
performed. Of course, the test fixture can also r
measurement. |t can carry out one of the Open or
out the Open and SWhen mwasmeasnemements are used,

average of the two mexzuuraeme wti $, drditmpe oved
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Fi gu-fARut omatic port extension calibration

7.8 Fixture measurement function

I n addition to the poettexteaswankd ammeé v iexttatetrh e

functions for test fixtures
1. Port nmgtoelmbEeddi ng)

2. Port i mpedance conversion
3. 2podeembeddi ng

4. N port deemmbdedd (port 4/ 6/ 8)
5. Differematiah port

6. Differenpaddnmperdonvwer si on

7. Common port impedance conversion

781 Port mat ch

1. Ensure that the user has completed the S paramet e
2. Sel €aY Fi xt WYrFeésxt ur eY Bet upMaot cehn tSeert ttimeggs screen

3. By selecting the port and the parameter represent
(AKA Touchetfonhbefmhegfhing module can be directly

mat c hmondgul e canl tbesuupspeodr t s 9 topol ogies which are

is necessary to manually set the par.&hmhetc&i ngal hes
Enabl e Port Matchiang a®@s AhlatPald i s.fVobenst Aeef magabe
range in the S2P file of the imported matching mo

the current interxXtarcepoltdatee stylseg eB2 RPifililé e Wwygr def aa
uncoverferdedqwewncy parameters areth®pP afcielde bygnd hal If

uncover4€delgugmcy parameters are replaced by the |
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4.

frequencyt h@mPg e hsddeme as t he frequency range of th

Cl iCclkose compl et e t heApspeltyt iFntgotadide 4cd i.tckk e ef f ect

Port Matching

* Enable Port Matching On All Ports

0.000 F
0.000 H
0.000 O
0.000 5

Shunt L — Shunt C

Fi gu-BRort match

782 Poritmpedance conversion

Ensure that the user has completed the S paramete
S¢é eCaYFi xt YrFeésxt ur eY BettupZenter thenSettings scre

Chootslkggort, the default system paryouckanadci éti $ni
required valsiesd ainrt et he RIhaennd tJhXe cSo lpuammnasmet er di spl
automatically converted to the S parameter. corres
Checki kgabhe Port Z Convetrasbi oome aOns AplgstPpreattisoh me d
on plIrlt s

124
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4. Cl iCclkose compl et e t heApspeltyt iFntgota@die ¢cd i.tckke effect

Port Z Conversion

+~* Enable Port Z Conversion On All Ports

Port 1 v R 500000 . X 0.0000

Help

Fi gu-b-eor mpedance conversion

783 2-por t-edkee d

1. Ensure that the user has completed the S paramete

2. Sel €aY Fi xt YrFésxt ur eY 3SRoutpp DeEmbedter the.Settings

3. Sel ect arselpeoatt t he nfboerdmd i nfg atr®2 P mploteker S2P Fi |

to i mport the S parameter of the fixture part t

Checki rEgh atbbeEmbeddi ng Ont &belanPortthsat admbepddad| &r e

When the frequéecy2Panhgéei nof the i mported matchi

frequency range set ,blyetdhestemrwint!| iexterdpaeleat e
Al'l tiHeelguwncy parameters not covered are replace
all tHheemugmcy parameters not covered are repl ace

making the frequency hseamagse tohfatt hoef S2hPe fciulrer ent i

4. Checki Rgvehee AdapnhéeryPoepsesents the part of the

wi || neked mbeddéeByg default, the system.reverses

5, Cl icclkose compl et e t heApspeltyt iFntgotaiide ¢cd i.tckke ef f ect
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2 Port De-embedding

» Enable De-Em

defined (S2P File)

[] Reverse Adapter Ports

Network

FigufLeembedding interface

784 Nport emb/dkdmbgddi ng

1. Ensure that the user has completed the S paramet e
2. Sel €aY Fi xt YrFeésxt ur eY SPobup DeEmbedter the.Settings
3. Select the topology type

There aopolBogy( tyipreg : n&(wei hglhet we¢( ksilngndeBWwor k
2 and 4)

Sel ect the yocthetrofor Kkhenal YRATrt eimn tslee ect t he Ne
configuration that n e-e chis e d d e bN\ea tewrbredendde ds Bohrb edte t h e
oper atDeembeadper ati on underi FegdldlydNaethworSRP fil e cor
the opmpeetawoGrkec ki Eqpatbh&B-Rdrt Ehibeednbed On Atldb Por't

means that matlchpeodrt s ar e

When ftrheequency range in the S2P file odnh the i mpor
frequency range set by the current interface, the
I n ot her words, aflrle guheen cuyn cpoavrearneedt elrosw ar ethepl ace
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S2P file, and alfreheenngyoparathehegbh arethepl aced
S2P file, making ttheR2fPr & gdaane ya g atnfyee fofequency r a

current .interface

4. Cl iCclkose compl et e t heApspeltyt iFntgota@die ¢cd i.tckke effect

4/6/8-Port Embed/De-embed

L] Enable 4/6/8-Port Embed/De-embed On All Ports

Network 4 Network 3 Network 2 Network 1

3

4

Network1 UserFile:

Fi gu-L 8be-cembeddi ng i nterface

785 Di fferenti al port match

1. Ensure that the user has completed the S paramet e
2. Sel €aYFi xt WrFeésxt ur eY Betiuuerenti at oPentemMatlcd Settir

3. By selecting the port and the parameter represent
of the matching module can be directly imported o

be used.

It is necessary to manually set the parameter val

model i s used.
Checki kgabhe Differenttab RmReatnhsMahahiabl ports ar

When the frequency range in the S2P file of the i

frequency range set by the current interface, the
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I n other words, aflrle qguneen cuyn cpoavrearneedt erosw ar e repl ace
S2P file and allfrndeuamcyyvearamdat grhs arethepl aced
S2P file making the frequency range of the S2P fi

current .interface

4. Cl iCclkose compl et e t heApspeltyt iFnitgpotadride ¢cd itckke effect.

Differential Port Matching

[ Enable Differential Port Matching

Select Circuit : ShuntL - Shunt C

Circuit Values

C 0.000F

L 0.000H

R 0.000Q

G 0.0005

FigutLei fferential port match

786 Di fferential and common port i mpedance cor
The operation of differential poritmp enperdae ceo rcvoenrveir
similar to that of port i mpedance conversion, pleas

7.9 Adapter removal / insertion function

Adapters are often used when the network analyzer i
analyzer provides the function of removing and inse
and inserting adapters is enméddcked,t d heapwencttmut nfeu lwlo

cali bration
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Calibration

Select

Calibration...

Adapter

Adapter Rotate

Recall

FigutLedapter removal and insertion funct

791 Adapter removal

1. Connédet ttest cable of the vector cenWwogkranahgzer
parameters of the npedrmwdahken drodlty 2earl.i bFRiartsito,n

2. SelCaY Adapter Reomogt de Settings sReameina andiepstee re ct
tab

3. Remove the adaptorcabIe@mVctAlea ptt @ r Rre@alviabh rtaot i on
ent erfAdtalpe er Reommofviaggur atSeolne cgonteheec onnected to the
removed, select the calibration kit tGglpiteekt¢dond s el
connect the Open, Shecerlte mamd d¢Lwrard fcarl ifbulalt ilonport

4. Cl iFcdknit®h compl et e the calibration and click Adapt

Adapter Removal operation
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Adapter Removal

Port 1 Open

Calibrationis 0% Done Cancel

FigutLéAdapter removal and insertion function

792 Adapter insertion

1. Remove any test cabl asalyemrt ahaefdplpler oeml ahe at i on
2. S¢ eaCaYAdapter Rempwatlo the SettilhngsescAdeampnt eabnd se

3. Connect the adapteese!| eCoatVtAhdea ptteesrt RyeaBmmllv iab rtaot i eomt e r
t heRdapter Reeamofviagur at iedbne cdc rteheen por t connected wi
inserted, select the cabilihratiyowof ki themaodielixtho ss¢l ©c
connect the Open, Shoegltemaeamtdd uoadf oal farbhtiloport

4. Cl iFdknit @h comp| etad itohne adnddh pctdeirc kReomdOWNalt o compl et e t |

i nsertion operation

AAdapteri Roalms®m desqutahle exchange adapterodand equal
calibration method. Befromuaght methrnkkdnovars panss oducec
adapter method was often used as a faster alterna

met hod.

7.10Ecal

7.10.1ECal Overview

ECal is a new automatic c aleitbvoatki am atl gztenr sl. o ggEw efror |
contains electronic standards that are automaticall
calibration. These electronic standards have been n
t he memory |l ofmotdlhué eECahe analyzer uses this stored ¢

to calculate the error terms for a measurement cali

The calibration process is simple. The electronic

130 www. si gl ent. cor



SNAO OAUs eMa nu al

VNA once to complete the tpeosrtt ictaelnmsb rraetgiuonr,e dwibtyh ot

mul tiple calibration connections.
A hsorterstegmered for calibration.
There are fewer uncertain factors in the calibrat
calibration being affected by misoperation is red

connecti on processes.

e ECal to perform calibration

Connect the USB port onUSB ep &ErCtal o motdhudél &f mio € tha g &8

cabl e. the module indicates HAREADYO. When you ¢
frequency range, and connector type are automatic
Connect a port on the ECal module to the test por
Press Cal > ECal on the front panel to enter the

A. ECal Config. Select the n

Then select tdaenfpiogur atuimd

B. Confidence Check. Check t

calibration.

Confidence Check... C. Ori ent at iifbut (otcheel edcetf aul t
VNA automatically senses
which an ECal modul e port

C) Orientation

por$esl.ect AManual 6 to man

Auto

port.
Characterization... D. Characterization. Vi ew th
Factory information stored in the
FigufL&ECal me n u
7.102ECall Config
PressoomCdlhe front panel , Press Cal > ECal > ECal t
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SIGLENT fy @ 4 =

. =
» =

Calibration ~

511 LogM 10dB/ 0 dB

Ecal...

Confidence Check...

Orientation

Auto

Characterization...
{e:]
Factory

cal Type B

OsL (Open, Short, Load)

c Next > Cancel

Fi gu-L &ECal config menu

A. Select the number of ports to calibrate and confi g
1-Port Refl ecti on -Pmadta Ibir tart a toiiPgonr,+ ubcdallI2 b3 at-Pomt an
calibration.

B. Select the Cal Type

C. WhenDriendias i &dmt ofiNe kctlo c&nt er the automatic aligr

fOr i endiast iMann u éNle,®ttol spkci fy the cali baaltiilmatpioan. a

7.103Conf i dence Check

1. PressoomCalhe frpoeass p@all > ECal > Confidence Check

of Confidence Check.
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SIGLENT =B

Confidence Check...

Orientation

Characterization..

FigufL@&onfidence Check

2. Compardatthemce with the memory trace anrdecvteri fy ti
3. The steps to compare when both databahowmemory tr
Press fAMat ho orPrtelses fiAirManth opa&neMe,mory > Mat h > Dz
Press fAScal ed oRr a@salfednt Paamled ,> Auto Scal e.

Determine if the differences between trace | ine

7.1040r i ent ati on

The ECal modul e aut omati cal | ySNdAest etcetsst tphoer tcso namedc tE Co
ports. You can turn off this function to set ports
Manual port setting-Pproceadalidrfaoi okhul |l 2

1. Press fiCal 0 on the fEOalOrpantebManBrbkss ACal o >

2. Specify a teMA. port of the V

3. Specify an ECal port fsoprectilfe epdort of the VNA you
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SIGLENT

[ = 0 2 Callbration

Orientation

Characterization

Fi gu-L 8anual port setting

7.105Characterizati on

Press ACal 0 omrehese CdGlbapacteeé Fiazatoirgnt>»e view all t

of the stored Characterization in the ECal modul e.

SIGLENT A EE S ==

N 511 LogM 10dB/ 0dB Calibration ~

ECal Characterization Information
Confidence Check...
Ecal SEM501 210502A0002

D Factory

A Date

Min. Frequency

Orientation
Auto
Characterization...

ECal
Factory

Port B Connector  : SM

Figufierhe factory information of Cal Ki
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A. The date when the characteristics were measured
B. The stimulus conditions when the characteristics

C. The information of the Connector type
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8 Data Analysis

8.1 Marker

The mar ker deeafni nde ds pnheadya U & e osfeErettcrha cter ace can set nine

and one reference marker.

811 Ordinary mar ker:

PressMarhkdkeutt on on the AddnMaipkeMbdreksulbimeknu t o crea
mar ker, then set theifeg¢heredaresmanyeqmadhreecr ot on t
select the defsterdtmarkarker is created, the measur
di splayed at the top rviaglHueronfatt hes wihfed cmdnted e tthheec

We <can cDhDeilcekt et Mammmwamd under the marker submenu to o

t hmar ker to delputpe niewbumnt het pace is del eted,beal l ma
del etle€dc kAltlh e®@fnMfmand unvherksetrbme nu Marr ktelre Seldhmenu t o
del ete all mar kers on the current trace.

812 Reference marker:

Pr essMarhkkbeuwt t on on t hecel iIREKoart e pa@aierlalMdkrekser b me n u ma k e
t h@nopti on sel eRe¢efedr ¢ heewiMale kkeea dBrye adtedRiediletr e ntclee Mar k ¢
is created at t he olrad &ftairdyre rloff tthbeerdec kliasr psgat t he curr e
traceaeftereencewiMalr kbeer created atRdfher erandaWdetettehde t |
byamRAfter cRe&teirergca MeeRleddmreenceadMav&kleue di screti ze
mar keemrd cowpel icraget t he dRdfae rfeorromea dMasripklearyd sval ue and
Ref erence vMadrukeeritns t he mmam ekftedrre e mchde evamr okte rbael i S dteraeanc e
(delmaaker Re€Cleirekhcei MaMdkekseuwrb menu, Odldpecti onheéeé o del et

Ref erence Marker

813 Mar ker setting:

Pr es sMatrhkbeuut t on on t he front paneMar et dISlkekkneruu,r emd

can make the following settings for the currently s

1. Differ(dmdddi s)p!| ay:
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The difference di spl ay omoodpee uiist hcelroesnecde bdyi sdpd faayu Ino,
Delt@a sel ©@adpttihdre,n the marker s value wild/l di spl
ordinary marker and the refvearl aurec @ smawa.&re,d avried batrhee
mar ker hasacdcddead bteoent he trace, the refer eonncet hnear k-
trace. To displayt treaer ladrs,o Ineltlisaqpa athhuee o Ofdpéecobnt he
Val ue discretization:

The value discretizati obhuenotde tilse clliomietde d yn wWml earu |
set on the trace, the data of other points except
value of the sampling point data, which is appr o)
dat a. iByg stete val ue discretization of the marker,
at the sampling point, which ensures thatarnde mail
not inter pol otpedh ddtea val ue di schiescrataseh@mode he
option, at thishmameer tihe daomaltya odl ected from t he
coordinate value of the marker is not in the samg
the nearest sampling point. To tirsnc ro&dtfe ¢ Ih@&fcfiv atl lue
option.

Fixed marker:

The fixed marker modeFi %edhmaae kifei bxge dd eef xacui | thaxtiiso n p ¢
coordinate), it-axresponsdimwatee @wWKII|I change accor
To keep the fixed value of Tiyppeomamkdr t o nFsikexherdg ¢ d
option, then the marker 6s value wil/| keep the cul
move up or down with the tracetumdatpdafTéypebt ok
command agai nNboarsetliexn. t he

Data f:or mat

The newly created marker uses t heToc ucrhraenngte ttrhaec edbas
for mathreadf ker, Fdrineehtdt el ect the correspowging dat
menu. The following data formats are availabl e:
Trace Defaul't Lin Magnitude

Log/ Phase Phase

Lin/ Phase S WR

Re/ I m Del ay

R+j X Re al

G+j B |l maginary

Log Magnitude

WWWwW. Si g
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@ Trace Default Log / Phase

Lin / Phase

Log Magnitude Linear Magnitude

Imaginary

Figstileata format interface

5. Mar ker <coupling
The newly created marker turns off coupling by di
single trace, and the marlkdf®conedihfwert dneetre dt rnaucl ef
mar kers on different traces to share seQltiimlkgst, heave
Couplcednmand, and select the range-upf mehea markeougy
operati on.mawWhkeenr tchoeupl i ng mode is on, t he.cammas ker s
(such as frequency or time) on all traces in the
setting on the current tfaddewiclurrie@at usnadkby def
range, the marker with the same number on the tr a
Notwhen the marker coupling mode is on, the marke
will automaticall-gxmeveobondt hat eame X

6. Marker tabl e:
The newly created marker cl oses the marker tabl e
data in tahebfer mwef can use the maM«krekert adbel &€ unct
sel ecQnstt lag¢ e, a table wild.l appear at t B,e cbloitctko nt hl e€
Mar ker aTgaabilne t o OCfdpécbobnthe close the marker tabl e,
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814 Mar kDprrspl ay

Pr es sMatrhkbewrt t on on t seetf rtchret dpesrpdlay ef f ectMarokert he

Di sps alymenu:

0 Show Reatbetsystem is turned on by default. I f thi
wi || be hidden.
0 Active TrTchheOmslystem is turned off by default. I f

reading of t hetrcaucrer ennitl Iwobrek idnigspl ayed.

0 Al igimhie system is turned on by default. I f this sw

wi || not be aligned and displayed.
0 XPosSet the display positionawgafsthe cursor readi nf¢
0 YPosSet the display positionawifsthe cursor reading

0 Deci mal ByYyadefault, the Auto Deci mal Pl aces checlk

the deci mal pl aces for the stimulus value and res

8.15 Mar ker functi on

Pr es sMatrhkbewrt t on on the front panel, use t helackremrent

Functsiuobnmethsste he currently selected marker to achi eve
Mar ker YSett atrite currentXcmarkémapeyi taisom he sweepin
Mar ker YSeStt otphe currentXcmarklemape@d9i taison he sweepin

Mar ker Y:Seetnttehe curr entXcmarmrkldrmagaesi taison he sweepi
NotWhen usicmognntamids t he sweeping boundary value f a
changed to reduce the sweeping range, so that the

center point.

Mar ker YTBpanfunction is only availabl e (vhdrn at)he
mar ket. the sweeping range between the current me

position (x coordinate).

Mar ker Y R®dt Ltevelresponse value (Y coordinate) of

| evel of the current trace.

Mar ker Y RBéleaying to the phase slope of the curr

adjusted to the receiver input, this function he
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mar kleorr. the equi pment without constant group del
aowther electrical del ay adjust ment i s needed. Th
|l ength or delviinaetaroTnp hfsarsoeruncti on requires the meas

it is only suitable fsor proportional measur ement

Mar ker Y C®WetFrehe current mar ker position (freq
frequEmicy. functiomaxiesgqdiiréd tole tXhe c¢iutrriesnAf tmaa lkied
changing CW frequency with this command, enabl e p

CW frequency setting.

Mar ker If StAhe current mode is SA, the center fregq
If it is not SA mode, then switch to SA mode, set

and set span to 10 times of the previous step fre

8.2 Marker search function
The marker can be used to search the maxdi nuam gveal wea,
of the trace in the specified seaprecahk dvoanati enr.g ehtt| td

bandwi dt hanfd Ibsaenodon§ i I t eri ng.

821 Search domai n

The sear ch doneagiusemesn ctlhueded i n a mar lEarc hs enar klero hars
independent search domain, and t he dedraradweteipas gfeul |

The X coordinate movement range of the marker i s |
to 16 custom sElhe cheameammi demai ns are independent o
overlap. The search field can be set for each mar ke

seardommai n

To set a custom searSdardeahaiom, omr etshse tfhreDomaipanel |,
command Senartchhe menu, anAlddbommand hienupt hnee npuoop Then cl i
Doma¢cammand again, click and select the newl ynecnrugat
and enter the refuaarne8d ovp@axtuelBoxeas tihel ow tWhrenotmaeée n
search domain of the current mapvkielrl i ap pneoarx ifaunl 4 to hser

identify the sheearcihr rdeomtai marokfedef Tomedelsetaeg ch wWoemi r

Domacammand, select the search -dpmaémut ot hDeonmha lnied¢ le d
command agai n, Deendtriehteme pcpmerku . I f the search doma
del et ed, its search domain is automatically set to
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822 Maxwnd min search

PressSdairelcktht t on on the fronMaxxaBedbomman dc |$ ecakrt chhéh e

submenu to move the current marker to thePrmaxds nuhme r
Searbctht t on on the fr oMadx pSeeadmimanndd Siéra cskthetnheenu t o mov
the current mar ker to the maxi mum respdnsne Sealrecd i

command to move the current mar ker to the mini mum r

823 Peak search

Pr essSetahrectht t on on the front parmrelasktilomesear cBet bhee pes
searching for the peak value, the effective peak va

validity of the peak value is deter mi neac dbyd etvhi eatd ena

Peak poAm@acotging to the polarity, t hePopseiatkisvearaenddi v
negative. The positbBveupetaknemalsbearedf #ms uttoi s great
measured valuefat,b@aam demdes negati ve peak value refe
measured value is | ess than otfhe .nsebbshRikadt heall me | aty b
command Pielmskt hmenu to sel ect Bloe¢ohpteiadkn pmd amrd ttyhatl hleo
and negative peals lpaethek erre gtahred esde aarsc h

Thr eshFoolrd:t he positive peak, only the peak whose me.
is considered valid; for the negative peak, only th
threshold is considered valid,Bwhtiemnhthé hpelsaoil dy i af
as the basis for judging the validiThy eskhoimiha nge & n.

t hkeaskubmenu to enter the required value.

DeviafThendeviation value of peak value rmeeaesrusr eedo t h
value of peak val ue aanmdtjhe emd a tplhmegpdpdo wiidtlleu ep colfar i t y.
peak walktdtewi ati on greater than the rated value is ¢

value, Exdc¢wksiodmmand Piemsktbhbmenu to enter the required

After determining the effective peak range and sear

are several peakavsacialracbhhlieng modes
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Usi ngPetahke Seamanta nd Piemmskt hmenu, the peak with the |
value among the effective positive peaks or the p
the effective neigmdli wkegpeedarkcsht haclclorbde ng t o t he pe:
I f the current pBeoatkh tploé apeadaly wist s etthé ol argest mea
effective positive peaks is searched.

Use Reéreek Right cY m¥mardchRiemskt hmenu to search the nea

peak from the current marker position to the righ

Use Réeeek Left cYondeanmd RBiemskt hmenu to search the near

peak from the current marker position to the | eft

Use Nédret Peakc dSmmarmrcd Pielmsktbhmenu to search for the ¢
peak value next | ower than the current marker mea
val ue next higher than the current marker measur e
setting. Ipfe atkh pod larrBatyh it sesetf ¢éoti ve peak next | c

vernier measurement value i s searched.

824 Target search

PressSetarectht t on on the front panfkedr gaotbmenuchBéeher ear

searching the target, set the target value and tran

Tar get Tvhael utea:r get value refers to the .festphoen sree svpad nus
value of a point on the trace is equal to the targe
To set the tar diatr gwd |l codeammael di Tikr d¢tdittemenu t o enter the

val ue.

Transitibme ttypreget points are divided into two type
target conversion type means that the measured valu
than that on the | eft side, whibaesthkaneghe¢i measar ¢
on the right side of the target poTmandicoimemmssd tihmn
t hlear gautb menu to select the conwvBencpbinonymean® StSlkat c

posiagarndsenegati ve target conversion types are regard

After the target value, transition type and search

started. The vector network analyzer has the foll ow

Use Tareget G&Semmahd Tiam gtatttemenu t o search for the ne

B
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target from the current marker position to the ri

the right, search from the starting point of the

Use Tareget RightoWMm8edrth the target submenu to s
target from the current marker position to the ri

Use Teireget Lef tcommaealr Wamw ggatitemenu t o search the ne
target from the current marker position to the |e

825 Mul-gaak search

Pr essSetahréctht t on on the front panel ttMaulgeéarPelmkfi & Taul
submenu. Before searching for multiple,prdkpeakou n
pol ari tPeaikn Thih&@ehhk| BEx caurmrBd aokn Pocloammatnyds i n the subme
define the peak validity. AfterMusetit iPrega&tohBenaanldtoht @ p
search all effective peaks from the starting point
peaks with aemah&re.c&nnonly be 9 common mar kers on

effective peaks can be found when there are many ef

826 Mul-ttdar get search

Pr essSetahrédctht t on on the front panel t Mubkeiar Phako& mal

Ssubmenu. B etfaorrgee t musletair ¢ h, you need to set the targ
Target aidraesstubmenu to define the target validity.
clicMultithader get &Sewmmahd to search all wvalid targets fr
domain to the right, and mark the searched targets
mar kers on e, samlgyl et ter afci rst 9 valid targets can be

827 Tracking search

When using the above search function, the marker p
result, and wil/l not be dynamically wupdated with t#h
be used to update search reSealricdt won hon rtace fdrrd mat P
Trackcionogmand, and select t hep smamw;h ttlyep es @ aar ath ei mp otplt

uses the search parameter settings in the above sea
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828 Bandwi dt h search

The bandwidth search is a function for determining
off points (on the higher frequency and the | ower f

position of the active marker or peak marker.

Pr essSetahréctht t on on the front panelBamdwisdatbhmknthe banr
Cl iBcwk SearchaBdableéCGnopttiloem to search the bandwi dt h.
search is completed, a small -afffi alhgégeuevndy dfe tulse dt
bandwi dt h, cent-cfrf ffrreqqueenrcoyya, ndaud anlsietryt ifoanc tloorss wi | |
the upper right corner of the wi n®Bdow.SeTaor cthu rEnn aobfife t
again andOdepeicont héou can set whether to alarm whe
Sound Onomaahd.

> 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

Fi g8kBandwi dth search exampl e

829 Notch search

The notch search bbhaeathemomaindwiudetd, toenter freqguenc
frequency sfirdeequaenndcyl osw de), Q and insertion | oss of
peak marker position. The notch search functoinon st a

and ends when points that meet the conditions are f
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Pr essSetahréctht t on on the front panelNdtoclslememch. t Qlei dla |
Notch Sear clo mBrmall end Onepteicontthe perform the band =
band stop search i s compd ed add tao sonfiesfrl Hf ritdrgguaamodlye owi It
and the bandwidth, -afefntéreduemueracgualoistty tfant drms:
di splayed in the wupper right corner of theNowicidow.
Search Emabnaemd again @ODhdpsiedbect Yalhecan set whether
band stop seaSaclnd a®d shaxmmh d .h e

The foll owing values are displayed for Bandwi dth an

Bandwi dt frh(eBW)i:f ference in frequency -obfeft vaenedn |tohwee rt
frequermdy quwti aAtosw)(.Hi gh

Center frequehRhcggqu€rayead): :the middle poinbfbet wee
and higher forfdquypenant dcouvt() Hi2g h

Lower freqoéhcypocatowelrow)r:equency of 2 measur emen

separated by the defined bandwidth / notch value

Hi gher freeddnphiigndi dher frequency of 2 measur eme
separated by the defined bandwidth / notch value

Q:Ratio of Center Frequency to Bandwidth (Center |

I nserti boyBbesméasured value of the position of t

bandwi dt h/ notch search i s executed.

8.3 Mathematical operation

The vector network analyzer supperits msmemong. tht ca
kinds of mat hemati cal Opédrmratcieo nasn do nmetmog yc u mraeret. de
cal cul at e satnadt idsitsipclaaly dat a ( ma&md , ppeedakkn d ame r daewidatl imo
addition, t hirmufgdr mihlea baidilttor , you can use multiopl
di fferent channels to build custom formul as. Wh e n
eeds to be carried oubge sBheredr i @anmPdavae mMerws .t €I
ompl ete the storPBPpgsphamgu ahar,n.ydwm ddare sel Bicstpltahyr ee

n
c

dattaace only, display memoryet aaade meamodrgi splaay dat &
four mat hemati cal-t ropea aandnmermndr ydattraace are as folll
d

attaace and memory trace are |linear:

0 Data/ Melmoviyde t he measured data by the data in th

to calculate the ratio of two traces (such as ca
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regarded as the normalization operation of test d
Dat a*Membeycurrent measurement data is multiplied
DattMe morQu:rrent measurement data plus data i n memc
DatMemorQu:rrent measurement data minus data i n men

this function totsheeorermeasthed dabaracted from

8.4 Conversion

t

The vector network analyzer supports parameter conyv

—

he current trace to the required parameter mode.

8 conversion types.
, ZReflect: I mpedance inZ.reflection measurement
.~ PpY
W =
p Y
, ZTransmimpedance in trang&mission measurement
C O ® .
W = w w
Y
, ZTr a8buntl mpedance in pa&rallel transmission
p
w =
W
., YRefle®efl ection measYWr ement admittance
“ P
(0V) N
()
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, Y-TransmAdmi ttance in trafismission measurement
P
W 5o
()
., Y-Tr a8BuntAdmittance in parallel transmission
p
W -
W
P
W -
()
¢ ® .
W = w w
Y
., 1/:S Reciprocal of S parameter.

, ConjugatCiomwvert the measured value to a compl ex cc¢
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Z-Reflect

Z-Transmit Z-Trans-Shunt

® Y-Reflect Y-Transmit

Y-Trans-Shunt

Conjugation

Fi g8BRarameter conversion type

When both the fixture simulation measurement funct.i
fowstate, the system wil.l use the value set in the p
systZze(mpreset q)wi bé: bBOused. The operation steps for
as foll ows:

1. Cl iMakk¥hAnal yWsGesnveresntoemr the selection interface.

2. Select the correspondi nigmmeaivatrel yn type, effec

8.5 Equation editor

I n ¢eheateidon or , we can input the algebraic formulas
functions, and reference the data available in the
entered and enabled, the workingfttheeswt| fobmubase

i ne-al me.

For example, enterSith)e. fobhenutiraasSe 1i/ 1cal cul ated by
by 1 and subtracting the wvalue ofa?20hle pceowereeps,p otnidea r
cal culation is repeated 201 times, once per point.

is reqguired to meaa8pert heewWiioceectovbeyteoested, and
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measur ement par ameter of the vector net work analyz
complete the measurement, and the result is the s
amplitude f&8r myt ,"Yt hBecasse the formula editor oper
t he act uaflo rrneudhuat v &8y

Finally, the wvertical axis format is set to |l ogari:

equaedonor are as foll ows:

1. Cl iMmak¥hAnal ysEguatBdineot ere qtuulaeeidomnor i nterface.

Equation Editor

Equation [ ] Enable

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

abs() data()

acos() mem

asin() mem()

atan()

atan2()

atan2()

Fi g8dkormul a editor interface

2. In the formula edit boyandemndtagra ft on dtoironn 4 ,heod eormr antud

3. After setting the formula, click OK tEogquextiitont he f

status to On to take effect.

I ntroduction to formula editor i nterface:

., Enab%elect the box to enable the currently entere

currently edited for makferomfother dahannelageisnstsed

traces, t hese channel s must have tkdanamd snumber

Functi of€enatalint sst ores some commonly used functio
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other functions set by the system.

Par ameSeelrect the items that need to be measured o
Hi story EWsuead iton:sav-et predi bosmmyl as.

Store Eq@%tadrientthe current input formula to facildi
d:Move the cursor to the |l eft without <c¢clearing th
A:Move the cursor to the right without <c¢clearing t
Backsp@lcear the character while moving the marker
Cle&tear the currently entered formul a.

Number s, o,padat on sNtuanmbtes :s , c 0 mmpann do pceornasttoarnst s .

Description of functions and constants in formula e

Common functions Description

Abd compl ex a) Retutrmes sqgrt(a.re*a.re+a. i m*
Acocscal ar a) Ret utrmes arc cosine of a in r
Asi(nscal ar a) Ret urmes arc sine of a in rad
At a(nscal ar a) Retutrmes arc tangent of a in
at ahQompl ex a) Ret urmes phase of a = (re, im
at ahkcal ar a, scé¢Retutrmes phase of (a, b) in r
Con(jcompl ex a) Ret urmes conjugate of a
Codcompl ex a) Takes a i n matdarams tame cosi ne
CpX scalar a, sca Retuansomplex value (a+ib) f
Exd compl ex a) Ret utrmes exponential of a
Im(compl ex a) Ret utrmes i maginary part of a
result (zeroes the imaginary
Lhn(compl ex a) Ret utrmes natural | ogarithm of
| ogldompl ex a) Ret utrmes base 10 | ogarithm of
Mag compl ex a) Retusgaqrt(a.re*a.re+a.im*a.im
Phas(ecompl ex a) Retuatman2(a) in degrees

PowW( compl ex a,com Retuantso the power b
Re(compl ex a) Ret utrmes scal ar part of a (ze

Sifcompl ex a) Takes a in radians and retur
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Sgr(tcompl ex a) Ret urmes square root of a, -wi
open i ngielrd,alpi(/ 2]

TanM compl ex a) Takes a in radians and retur

Constant

e 2.71828182845904523536
Pl 3.14159265358979323846
Advanced function Description

A(complex a, complex b,F11 conversiang = btkHd

A(scalar i, scalar j) returns A(Sii, Sji, Si
B(compl ex a, complex b,F12 conversion =bZO)yI(
B(scalar i, scalar j) returns B(Sii, Sji, Si
C(complex a, complex b F21 conversi oean) *d0Od*X/)Zq
d)

C(scalar i, scalar j) returns C(Sii, Sji, Si
D(complex a, complex b F22 convertras)i*onl +d)( (+L b
d)

D(scalar i, scalar j) returns D(Sii, Sji, Si
Hi{complex a, complex | H11 conversion =bZO0X[((
d) a)*(1+d) + b*c)
Hi{scalar i, scalar j) returns H11gjSi)i, Sji,
H12compl ex a, compl ex H12 conver sitagnmn (= +aA* c /+(
d)

Hl12scalar i, scalar j) returns H12(Sii, Sji,
H2{compl ex a, compl ex H21 conve&r*shifa)n*(=1+d) +
d)

H2{scalar i, scalar j) returns H21(Sii, Sji,
H22compl ex a, compl ex H22 conversioam) =d)H1eEDO
d) a)*(1+d) + b*c)
H22scalar i, scalar j) returns H22(Sii, Sji,
Kf a(ccompl ex a,c ocnopmpelxe xc, kf act oqtabs ((@jbB2(d) »2 +
compl ex d) b*c)~2)/ (2*abs(b*c))
Kf a(cscal ar i, scalar j) returns kfac(Sii, Sji,
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MAPGcompl ex
compl ex d)

MAPGscal ar

MSQE compl ex
compl ex d)

MSQ@E scal ar

a ’

a, compl ex
, scalar |j
compl ex

scal ar j)

maxi mum availabl e powe

(b/ c)¢dkbma,tdk)f(aac, b, €l,)d
Ret uMARG( Sii, Sji, Silij

maxi mum stable power ¢

Ret uM®G6(Sii, Sji, Sij,

mulcompl ex a, compl ex efact otabs ((@a) "2)cdnj(@ad)
compl ex d) (abdc)) + abs(b*c))
mulscalar i, scalar j) Retumwk(Sii, Sji, Sij,
muZ compl ex a, compl ex efact otabs ((d) "2)Ycdnj(@d)
compl ex d) (abdc)) + abs(b*c))
muf{scalar i, scalar j) Retumwa(Sii, Sji, Sij,
Tl@complex a, complex tT11 convdrashdno) Eb

d)

Tl@dscalar i scalar j) RetuThis(Sii, Sji, Siij,
Tl1complex a, complex | T12 conversion = alb
d)

Tl@scal ar i scalar j) RetuTha(Sii, Sji, Siij,
T2Lcomplex a, complex | T21 convadar/ i on =

d)

T2(Lscal ar i scalar j) RetuThs(Sii, Sji, Sij,
T2Rcompl ex a, complex [ T22 conversion = 1/6b
d)

T2Rscal ar i scalar j) RetuTha(Sii, Sji, Sij,
Yllcompl ex a, complex |Y11l convédsioeap**€((11+d)
d) b*c)/ ((1l4ba)*)(1+d)
Yllscal ar i scal ar j) Retu¥Yhls(Sii, Sji, Sij,
Yl1R2complex a, compl ex Y12 conversi-dmc)=/ (1LLZaD
d) b*c)

Y1l1R2scalar i scalar j) Retu¥Yha(Sii, Sji, Sij,
Y2Llcompl ex a, compl ex Y21 conversi-a2Mmb)=/ ((1Y<Zad
d) b*c)

Y2Llscalar i scalar j) Retu¥Ya2s(Sii, Sji, Sij,
Y2Rcompl ex a, compl ex Y22 conversion =)(/ Z0Q
d) b*c)/ ((1l4ba))(1+d)
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Y2R2scalar i, scalar j) RetuYDha(Sii, Sji, Sij,
Zlcomplex a, complex }2Z11 conversiondyFr £0BKc
d) a) *d()b* c)

Zltscalar i, scalar j) Retudh®(Sii, Sji, Sij,
Zlcomplex a, complex [Z12 conversi opr)=d}w*q)2
d)

Zlpgscalar i, scalar j) RetuzZzha(Sii, Sji, Sij,
Z2Qlcomplex a, complex |Z21 convEOS( 2hab)Fd(fH *Lc)
d)

Z2Q_lscalar i, scalar j) RetuzZzas(Sii, Sji, Sij,
Z2complex a, complex [Z22 conversadh(2+80* ¢ (
d) a) *d()b* c)

Z2fscalar i, scalar j) RetuZd23d(Sii, Sji, Sij,
Channel parameter dat a

dat a Corrected dat a
data(scalar i) Corrected data of trac
me m Memory dat a
mem(scal ar i) Memory data of trace i
XAXi s X-axis dat a
XAxis(scalar i) X-axis dataceofi (trace
S11s44 Sparameter dat a

CommoHp ar ame tpamr a me pp&Aar a me tplar a meatndmp ar amet er @ef i ni ti

port ngtwork

1) Mi xiPmg ameH)er

W " (@) " O ©°

0 © © o o
2) Admittance( Yarameter

0o . @ . O ©

‘0 D % @ ®» ©
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3) | mpedance (pay ameter

&) . O

— ) ) ©

R O O
4) Basic pdrframeter

W o~ @ . 0 0

0 © O © 0 O

5) Scattering trangmi)ssion parameter

W ", O . YUY
.S Y & Y VY
w an w oo
w — w —
COw O w
I I @ 4 A ©
w — w —
COw COw

Sparameter dHpmvy amie tpaor a me p/Aar a me tplar amet dpaanadcet er
2port ngtwor k

1) SparameomrveHpartaomet er

o Y p Y VY
o Y p Y N Y

O 23

. ¢ IY
p Y p Y Y'Y
JY
O < =
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2) SparamedémryeYpartaomet er

(';) £ 5 o Y p Y Y
O p Y p Y Y Y
() B 3 < oY
w p Y p Y Y Y

e
&lo
©

_<
e
>,
_<
<

e
&lo
©
oo

3) Sparamedorv edptartaomet er

oY p Y vy

®w ®3
5 Y p Y Y'Y

¢ JY

¢JY

()

()

®
<<

4) Sparameoemvert to basic parameter

o Y p Y "y
¢JY
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C o Y p Y vty
¢JY
4 ﬂ Qp Y p 7Y Y'Y
w ¢ JY
$ p Y p Y Y
¢JY
5) Sparameaomry eTptartaomet er
o YTy v-o
vy 0O
~
vy Y
v
y Y
~
" P
Y -
N

Description of formula editords operator:

OperatcDescription

OperatcDescription

+ pl us ( opening parenth

- mi nus ) cl ospiamrgent hesi s

* mul tiply , comma, paramet e

/ di vide = equal

2 power E exponent

Note: operator priority:
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1. ~
2.,
3. + -

8.6 Trace statistics

Cl iMakkYhAnal yysStsat i,s tsiects t h@ntsot aotpuesn ttolf eu nsctifahteinsutpipoesr
right corner of the interface wil,/landi pelaky ttoh e eme&ka n

of the current working trace.

Peak to Peak 112.98 dB
Mean; -43.32 dB

Std. Dev.: 357 dB

Fi g8betatistical data interface

8.7 Limit test

Liint Lsne tebhaahovimsuali ze t elshte dlaitma ta ntde srte scuolntpsar e s
data with the defined | imit and provides the qual.i
measured data point. Li mit l'ine and | i mit test ar e
di spl aw, faormrdnalti mi t | ich es;mared aluitminta tti écsatl | tyh @l s adil =@l a

Limit table setting

Cl iMakkYhAnal yysliisminttdhe -ppppdi al og box is shbiwm ti nt etshte, f

sound type, Ilimit table, gl obal pass/ fail can be se
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Limit
Limnit
Limit Test Sound Type Limit Table

[] Limit Test ON @ Sound On Fail [] Show Table

¥ Limit Line ON O Sound On Pass Load Table

(] Test Sound ON Save Table

Global Pa
(] Global Pass/Fail ON
Policy @ All Tests Must Pass

O All Measurements Must Pass

Fi g86lki mit test interface

Li mit test:

Limit test on: Check this box to fHpampid+ad It he dat a
judgment result.

, Limit line on: Check this box to display the I i mi
Sound on fail: When this box i sf asiellsecitne dt,h ewhleinmitth
wi | | sound.

Sound type:
, Sound on fail: When this box is checked, the equi
Sound on pass: When this box is checkhadseshe equi
Limit tabl e:

Show table: Check this box to open a table at the

B

., Load table: Call thédessaed dfhbei mat @SaWwy edefsaul t .
Gl obal /fpaaisls:
Pas/§ail i ndi cator imomi tcormvealnli emd a svarye meont st at us.

Gl obal /fpags-LClmeck this box to display the global pas:
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Pol -8l ect which of the following requirements must

di s pp ags

., All tests -mhss pastsing wild.l read the results fron
on) pass, the globafpamass/ fail status wil|l be

. Al measur ementnlmusges glalssmeasured data points ar
l i mits and tfohde hlei ngilto btad s tp aisssif &iali | status will be

Notlen this mode, thébeébhentehldisd & tthesttsttat e, pdadhe gl oba
fail wif &i di spl ay

Limit line setting
Cl iMakkYhAnal ysliismi t YTlaibiteapen the | imit |ine setting
cl Mak¥YhAnal ysliism¥i Show Ttadpen the | imit |iae sadbwnngn

the figure bel ow.

+ Type Begin Stimulus End Stimulus

1 Unused 0 Hz 0Hz
Unused
Max
Min

Delete

Figérle mit |iineteeftaceaedg
Limit line type:
., Unuseéedvalid Iimit Iine.
., MaxAbove this Iimit |Iine, the measurement fails.
s Mi Bel ow this | i mit l i ne, the measurement fail s.
., Del eDed et e I'imit |ine.
Begin sthmadweshdblegi mift | inebds starting point.
End stimuégsenoblgi mift | ineds ending point.
Begin refpspoaskleioniit | ineds starting point.
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End resiRespenskleionii t | inedbs ending point.

8.8 Point Limit test

Overview

Point Limit is a test form that can visualize test
measured data with the degt &lhieodintgdunailfifdgedlept ovintles ma

of the measured data point. PoindmiLtd hmdrttpaahrdd | i mi t t
di splay formats, and point I imit and I imit test fun
types.

Point Limit table setting

Cl iMakkYhAnal ysRailMnmand t huep pdoipal og box is shown in th
Limit Test ,6 P®&iontndLiTmipte, Tabl e can be set in this int

Limit

Point Limit

nt Limit Test Sound Type

i Point Limit Test ON ® Sound On Fai

» Point Limit ON O Sound

Sound On Fail

Fig8BRoint Limit test interfac

Point Li mit test:
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0 Point Limit test on: Chekeatka twii tsh btolxe tloi miotmparmr ¢

AFail 6 judgment resul t.
0 Point Limit on: Check this box to display the |

0O Sound on fail: When this box is selected, when

beep will sound.

Sound type:

0 Sound on fail: When this box is checked, the eqg

0 Sound on pass: When this box is checked, the eqg

Point Limit tabl e:

0 Show table: Check this box to open a table at t
l i mits.
0 Load tabl e: Cal | the saved | imit tabl e, The sav

Point Limit setting

Cl iMakkYhAnal ysliismi t YTRbilleitmiapen the point |l imit sett:i
al so Malthdk al ysliism¥ Poi nt LimitVYt®pewm Tebel ggoint | i mit
interfaseshown in the figure bel ow.

Stimulus Lower Lim Upper Limit

Unused 0 Hz 0dB

Unused

On

Delete

Fig8BRoi hmik setting interface

Point Limit type:
, Unused: I nvalid point | imit.

On: Open point test |imit.
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, Delete: Delete point |imit.
Sti muFuesquency of the point | imit.
Lower LWLiowietr: I i mit of response value for point | imit
Upper WUipmiet: I imit of response value for point | imit

8.9 Ripple limit test

The ripple Iimit test functipdn tdhen Ibeniperfesrnt mdd nicrt
l imit can be set to evalwuate whet her the measur emen
as the difference between the maxi mum value and t he

rangé@éde ripple Iimit function is only applicable to
Ri pple table setting

Cl iMakkYhAnal yWsliism¥f Ri ppgloe open the rippl eveteamn settimng,]
test, soamd rtiyppl e table in this interface.

Limit
Ripple
Ripple Test Sound Type Ripple Table

¥ Ripple Test ON @ Sound On Fail lE e

+ Ripple Line ON QO Sound On Pass Load Table

[] Sound On Fail Save Table

Fi g8LE&Ri pple test setting interface

Ripple test:

., Ripple tChetckomnhi s box tomidstatbeanppebEmlidgt to
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Ripple IChemekomhis box t

Sound oWhéaithis box is

Sound type:

Sound oWhéaithis box is

Sound onWlparssthis box i

Ri pple tabl

(S

Show t@héek this box to

editing |

i mits.

(0]

S

di splay the ripple i mit
checked, the VNA wil/l bee
checked, the equi pment
checked, the equi pment

di splay a tablandt the

Load tQ@Qallle:t he saved ripple |

B

Ri pple I i mi

Cl iMakkYhAnal ysliismi t

t Il'ine setting

YTRibp gloe open

i mi t tabl e.

Save tSabvlee:t he ripple | i mitthrealplpé e CiSRbyl ®dheifesadu Ifto.r m

the ripple |imit sett

al so Maltthdk al yysliism¥ Ri ppflShow Ttadbl @pen the ripple |
bel ow.

i nt erafsacéh,own in the figure

Type
Unused
Unused
On

Delete

Begin Stimulus End Stimulus

0 Hz 0 Hz

Max Ripple

0 dB

# Absolute # Margin

Fig8Ll&Ri pple I'imit setting interface
Type:
., Unusekdvalid ripple test | ine.
OnOpen ripple test ITimit |ine.
, Del ebtedd et e ripple test |limit |ine.
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Begin sthmaduwency of ripple Ilimit |inebés starting p
End stifuégsency of ripple Iimit Ilinebs ending poin
Max r iMaxliemum value of ripple test.

Absol The:di fference between the maxi mum and mini mum

Mar gime difference between the absolute value of ri

8.10Bandwidth limit test

The bandwidth Iimit test functi @amnamcdmasdse fuisletdert.o Tthe
bandwi dth | imit tweasltiurec drhwefiibradadtdh ef ipnedakt he frequency
than thevsapamfeitfhedpamekt he | eft and rightahsal dtes of t
frequency between these two points is the filter ba
bandwi dth with the minimum and maxi mum all owabl e ba

Bandwi dth test setting

Cl iMaktYnAnal ysliismfi Bandwitdbt mpen the broadbanwetean set
set bandwidth ,aadttasgehdbhpmidi dhthei f ace.

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

] Sound On Fail

Target Bandwidth

N dB Points 3.000000
Min Bandwidth  10.000000 kHz

Max Bandwidth 300.000000 kHz

Fig@8ieBandwi dth test setting interface
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Bandwi dth test:
Bandwi dt h Cthestk dmi s box to set the bandwidth | i mi
Bandwi dth m@mhé&ek tomiis box to display the bandwidt

Sound oWwWhémnithis box is selected, an lail mirtm twe $ 1 S

fail s.

Target bandwi dt h:
NdBpoi nSpeci fies the bandwidth threshold in dB.
Mi n bandBwitderh:t he | ower | imit of bandwidth in Hz.
, Max bandmntdeth:t he upper | imit of bandwidth in Hz.

Notlef the da$mi tfho rcnhaatr ti sor pol ar coordinate for mat,

8.11Time domain

Aector network analyzer is wusually used to measure
For the time domain characteristics of the DUT, the
inverse Fourieti#ommashocmar dabeeristics use time as
the measurement results. Then the characteristics o

angles of frequency dotnhacerctamd nteit wer &o@maiah ylzer .

811.1Tr ansf or m

Cl iMakktYnTi me DoYnhiime Domai¥nTrSan sufpor mpen the ti me doma

setting wentcearnf assceed, t he start time, stop time, center

www. si glent. com 165



SNBAO OAUs eMa nu al

Time Domain Setup

Transform

[] Transform On
Transform Mode
Start -23 520689 ns
QO Low Pass Impulse

Stop 23 520680 ns

QO Low Pass Step

Center (0.000000 s
® Band Pass

Span 47.059377 ns

Set Low Pass Frequencies

Help

Fig8Ld8ime domain setting interface

TransformCbeckchhe transf ortn wevindiclh modeswi tch to

Start:Stitmé he start time of transformation displayec
Stop :Semethe stop time of transformation displayed.
Center Seiméhe center time of transformation display

Ti me sSpeatn:t he t ihree daspédormbti on di splayed on the scr

Transform mode

0 Low pass i mpul se:
High resolution, suitable for viewing -thegsematy r
signal . I n this | ow pass impulse mode, the freque
Therefore, wWhkdn Lwev Plaiscsk,Frtehgeu esntcaretsi ng frequency
automatically adjusted, which wild/l affect the cal
calibrate after setting the time domain measur eme

0 Low pass step:

The simplest way to determine the discontinuities

equi pment that propagate | ow frequency signal s.
0 Bandpass:

The simplest method, which can be used with any f

measuring devices with Iimited bandwi dt hbe Capaci't
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shown. For the same frequencybamdwiedtam do fn ubmebred p ad

twice that of i mpulse mode, which wil!/ hi de the ¢
response resolution. The measurement range is inyv
Set |l ow pass frequencies:
I't can only be used in $otw lpaw sPaog eF rtéhdet enmecacséusr cekien
range is inversely proportional to the starting fre

—h
-

equency as the harmonics of the starting frequenc

e formula of | owrspgaps fagteaqrute nfcryd pwemd s. The cal cul

—
® =

ss than the minimum frequency of the vector netwo

frequency may change.

8.11.2Gat i ng

The gati ngafantcdri ometoor k analyzer is the most wusef
When the time domain characteristics of the equi pme
only choose t hdeo nrad cqqu irreesdp otnismee, el i mi nate unnecessar)
then view the frequency domain characteristic curve

transform. Th ee ngaabttlileresg DfUEn ccthiaaom ct er i zedsowi tahllsaptt ecdon

Cl iMakk¥hTi m@at iYn@ati ng YS@dtuipnog open the gatimnlgeseweing
could set the start time, stapdtigmée sbaperi hi mbj ss
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Time Domain Setup

Gating

[] Gating On

Start -10.000000 ns " Gate Type Band Pass

Stop 10.000000 ns Gate Shape Normal

Center 0.000000 s

Span 500.000000 ns

Fig8idéating setting

Gatind@pem: or close the gating functi

Start Sttitmehe start time of gating.

Stop Siemet he st logpeett i me of
Center Seiméhe cetnhgesgt ti me of

Ti me sSeatn:t he t it mpaetspan of

Gate $Seps: the type of filtering performed by the

on.

nterface

, Bandpa&sesp the response in the gating span.
, NotcRemove respbohgeaet iursg ngpan.
Gate sBapethe filtert heghtar agt.ehubhrsed i aoree offour
nor mal,anwi dn&@ xi mum.
The parameter tthegdf nngi banofion i s shown n the
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Gate shape

I Sidelobe level
- T =

Gate start ime Gate stop time

Bardwidth ripple. __J

Gate r'nark\er/y
-6dB

FigstL®iagram of gating

Parameter descr ifputnican omf: gating

Gate shapeBandwi dth rippgpSidelobe | evel

Mi ni mum NO. 1 dB -25d8B
Nor mal NO.1 dB -45dB
Wi de NO.1 dB 52dB
Ma x i mum NO. 01 dB -80dB

8.113Wi ndow

There wildl be sudden changes in the start and stop
whi wihl | |l ead to overshoot and ringing in the time d
the overshoot and ringing in the process of frequen

Cl iMakk¥hTi me GX¥tGartg ng YSWitupowpen the windowweetting
can set theTwendaoawwesmdew should be balanced bet ween
and dynamie$ triamgget he mini mum window can get the bes

the maxi mum window can get the maximum dynamic rang
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Time Domain Setup

Minimum

Kaiser Beta

Impulse Width

Window

6.00

Maximum

229.934235 ps

FigadLeNi ndow saterhgce

Three methods of

Mi ni maax i mWme t

si ze.

| mpul se Uwsiedtt h:e

h e

setti

ng

window si ze:

mouse or touch scchraenggre ttah emow en dte

Kai ser:UBet & he Kvaailsueert oBfecthaange t he window si ze.

ivmapluules eo fwi dt h to change the window

I

L~ Minimum window

s A

Maximum window

N"NL.._

\

I

Mhalae

Fig@&tdld@i agram of maxi mum and mini mum wi nd ¢
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8.114Coupling

Trace coupling allows tdomhangearheemeasunmnad make a
parameters in the channel change t he-doamd.n FRnrd dx ar
domain measurement parameters a@abuphéngameiticime anfdi s
gating parameters in the coupling setting interface
changed in time domai n medaosmarienmemed g s utrheeme fnit e gpuaer nacnye
changed aut omatti ctahlel ye ftfoe crte ftlhee ti me domain gate sp
trace coupling isaxoinsl ysoadplpel é cad| ®setttoi gs. The resul
not change the measured dat a.

Cl iMakt¥h Ti me G&¥tGang ng YS@owpltiomgopen the coupliemg set

camrets transmi ssion parameters and gating parameters

Time Domain Setup

Coupling

~| Coupling On
Transform Parameters Gating Parameters

+ Stimulus % Stimulus

[] State (On/Off)

[] State (On/Off)

+ Window
+ Mode .

+ Distance Marker Unit ~ Type

Close

FigéfLe8oupling setting interface

Coupling ioccrk: to enable coupling. At this time, all

The foll owing conversion parameters and gating par a

Transform parameters:

., Stimu$Saetsting of the start ,andhespabop time, cent

St a(OrOf fS} ab k hter ansf or m.
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., Windowmi seranBletpaul se wi dth parameter.
, Modédow pass pulse, | ow pass step, bandpass.

., Distance mawhkeenr suenlietc:t ed, al I measaredcdupltadce

Gating parameters:

, Stimu$bSesting of the start ,andhespabhop time, cent
, Stat@en/ Gfwfi)t:ch of gating function.
., Shap®ini mihrar mévli deen na x i mMu m
, TypBandpass and notch filtering.
8.11.5Mar ker
When a marker it $ We@addpar ametaer, the distance param
di splayed in the marker reading. These settings on
measur gmentess the distance marker unit is coupled i

Cl iMakt W Ti me G&tGantgi ng YS®aukted open marker Setttheg i

mar ker moded welbsity factor in this interface.

Time Domain Setup

Marker

Marker Mode Units

® Auto Q Meter (m)

QO Reflection (divided by 2) QO Feet (ft)

QO Transmission ® Inches (in)

Velocity Factor 1.000000

FigétLeMarker setting interface
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Mar ker ®peei:fy the marker

GenerAutcoa,n
be selecte

Autbf
sel ect

be sel

be

d w

t he
ed
ect

mode to determine the cor

selected when meResfulre ofir@mpmiraasieodnr,

hen measuring any ratio parameter.

measur ement paReafmed @tfirams @i wialrla med er |,
automatically. I f t-S8epamealRef em@pnt dpar a
ed automatically.

Ref |l echtiisgppn:ays t he di

di vi de

s b

stance from the source to

y 2 (compensated return path).

Transmi s sphays the distance from the source t

Uni Speci fi

andnches.

Vel oci t ySefta ctthoer

is 0.7 and

8116 Advanc

es

t h

e

Description

the unit for

the di splayed marker dis

vel obktertayn sfnaicstsoirom fl i ne, where the v

e corresponding value of vacuum is 1.

I n tdiomemi mpalssw pul se and s

tep transformation modes,

automatic extrapolation function provided by the i
customize the extrapolation value.

DC Val ue
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Time Domain Setup

DC Value

« Auto Extrapolate

Manual Entry  1.000000 U Extrapolate

Open : Load

DC Value Setting
Ent Matih Ti me Domai me DomaifnAdGeanebPC Val ue

Aut o Extr apol(Aautteo FEwitircdbpsceldatteo turn on or off the au

processing of the instrument.

User ManuadlseEmst rcyaxn manually enter c UExttom dndtaveal ues
to obtain the values extrapolated by the instrument
provides conv@mgB&mdr talnopdasdo n®f gur ati on values, all owi

choose appropriate extrapolation values based on th
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9 Save and Recall

The vector network analyzer supports save and recal
Save/ Reetat én on the front panel and select file, da
reciahlthe menu bar on the right side of the screen.

Save Recall x Save Recall X Save Recall

Recall
Screenshot...

Save
State

Save Trc Data...

Recall State... Save State As... SnP Format

Auto

StatReefaélaL“ Save Register Save SnP...

Recall Register

Save Type

State + Cal Data

File Browser. .. File Browser. .. File Browser...

Fi gu-B-eO@Per ating interface

Description of supported file formats:

., STA fil ee fTihlee sd¢a@ant ains the configuration paramet
, CSA file: The <cale bfrialté.on data and st at

, CSV file: Trace dat a.

., SnP file: AdTsoa ckhrsadavwmlea sf ¢ dhret &Si mpsar amet er i nfor mati |

PNG JP@BMP fil e:/ eSxcacetencschpoyt. of t he di spl ay

Save file:

Save the status of equi pment:

B
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Use the Save State As command in the Sage State s
Save the status and calibration data of equi pment
Sel ect+CsatlatDekat a command in the Save Typeeasnudb menu |
calibration data at the same ti me.

Save trace dat a:

Use the Save Trc Data command in the Sa&we/ Ot her s
format; or use the Save SnP command to save the t
trace data iymoa@amP sfedfreaddalt dtwehremipait s MAg gl e, LAonggMaeg

and Remadginary in thaoSmPiRKRemmat dr op

Save screenshot :

Use the Screenshot command in the Save Ot her subn
the default -pptdi alnog hleo p ofpiTlhee tsycgevwensBNGHE G/
BMP fil® for mat

Save register data:

"y

Use the Save mRaqidstienr t he Save State submenu to s

Recall file:
Recall status of equipment:
Use the Recall State command in the Recall submen
the .sta file format.

, Recall the status and calibration data of equi pme
Use the Recall St att e+ aCd |l sawdmmearud tion sel ect t he 1
steatnd cali bration data in .csa file format.

Recal l register data:
Use the Recall Register command in Recall submenu

File management :

CliFcik e Brcowsmamd to open the file browser, Fil e man

browser.
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File Browser

v [l local Name ize Type Date Modified

> U ] Il U-disk0 Folder 4/5/00 2:58 AM
- U-disk1 Il U-diski1 Folder 4/6/00 9:36 PM
> |l local W local Folder 4]5/00 9:42 PM
. 20000601_04-53-26.csa 83 KB csa File )0 4:53 AM
. file1.s2p 26 KB 52p File 5/14/00 4:34 AM
. file2.s2p 26 KB s2p File 5/14/00 4:34 AM
. file3.s2p 26 KB s2p File 5/14/00 4:34 AM
B license xmi 168 bytes  xml File 4/2/00 4:37 AM

B receiversta 127 KB sta File 5/13/00 11:38 PM

9 items

Fi gu-B-2Fi91 e management interface
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10 Guide For the TDR Option

10.

1O0verview

Measureduéncy rcaqiptdrasnessf or med t o the ti medadmanann t o

charactetridstiTkbse DDR option provides the tamal demai n

f u
mi
ad

1.

nctions and eye di agr acamimseilnpu |uastdiriosnesfanmaet t momey whhy c
nimi zing the Bqatdphemet odtohmaailflesds some irreplacea
vantages:

Ti mdeo maamal ybBows the positions and properties of t
DUT. It can be easy to acquire the i mpedance valu
analyzing the time domain reflection characterist
transmission | ines.

Using the time domain gating function to remove t
it becomes possible to stmal ateceft hBUWT caefqtueernectyh ed ofn
removed.

Theye diagram si muéationeédnanyoaexdernal TRNA&VvEf orm
usedudint virtual bit pattern generator to provide
signal integrality analysis.

I f you want to deméetgwlodak slpmepensatgi oml signal tran

emphadésnphasi s or equal dwavéfoor mthenatdivamcien TDR
be of vitadlNouosnd tf onreeydout.o change the DUT connectd.i

easy simulate the eye diagrams with the different

5. You <can idijreecdt ljyi tter into the i nplAttsstiigntailcdlore eq
dagram is introduced to simulate the probability ¢

When using the TDR option, there are some notes:

1. When opening the TDR option or switching the DUT
cl edr Pl ease finish the calibrat hmeor rnme czta rrde sbwelftosr.e
calibration data and recall it when requirsed, wh i

2. Please operate inftHi@®REwsomartroakbaonssi ble. The f
option desends on the time domain transdamenad so ¢
toncotraasform resul ts

3. Don'"t close the eye diagram module while the eye
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mi ght occur. Unless necessary, don't switch betwe
modul e, for the | ast eye diagram wil/| be drawn wh
which might take a | ong ti me.

4., 1't'"s NOT recommended ta hteddceodamanuyptdaaeesj | br be

5. I'f there are dooro tmoaon ymuwc hn diomf or mati on i n a window

traces, it wi | | be useful to maximize the window

10.20pen/Close/Preset TDR Option

To switch on the TDRMad-pntDRINDR utshee nt hteh eo rbduetrt on. " On"

The TDR tool bar wild/l appear at the bottom of the sc
the user. I f you have the trial I|icense frmoat itfhye TDR
you that the trial timess ewdilar eqpec maaseat | iceheeti isa

on the TDR option.

Marker
Search
Preset Deskew ... RefZ
ded 2-Port Deskew SS o Dielectric Ct

BasicCal ... Veloci

DUT Length y Aut ECal ...

IntTrig

Fi gaeleoel TDR Option interface

To close the TDR advattHiohRTDURsgaitmhe toheai@foivh é | bbet sel ec
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VNA will restore the state l.fbourtet otnh ea to ptthieo nt oopp erni egd
TDR tool bar wi || close the TDR option too.
Cl itchier e oautt t onBasabaheoFettthpegb i n theafhbRet YO IAb awi | | pr

the TDR Coparonhe calibration dat a, all ocate the tr
the settings i bhEbR optsiicm.archsdtdebrrtahevo h | winzadd t o b

agai n.

10.3TDR Setup Wizard

The TDR setup wizard popisswipt onmtiestnh & rhfei. @EDtRc koipthl eo n
checkilaw this wizampdonderti deawhether t he iwitghaer d po
option or not. The wizar dSetanp bW wigirednB8d s\b g rhebf ckhaeg
Setupb in the TDR tool bar.

Fi gu®ee®@TDR SetuapmrwW

The wizard wil!/l guide you to finish the DUT topol
measur ement , and stimulus rise time setHBrirngr. Odrer ea
baon he first page of the wizard, and the wizard wil
The calibration operatiionhewiddd@cDRieccral Idbsat abad i n de

I f youectwdi ni sh the setup in the wizard i mmedi at el
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