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1 Copyright and Declaration

Copyright

SI GLENT TECHNOLOGIAS CR.ghtlLsTDReser ved.

Trademar k I nformati on

S| GLENST t he regist erdd&éadEiNITad&E@dHNIOLOIGI ES CO. LTD.

Decl aration

., SI GLENToducts are protected by patent | aw in and

., SI GLENdserves the right to modify or change part
policies at companyds sole decision.
I nformation in this publication replaces all/l pr e\
Any way of copying, extracting or translating th

the per mEkGLEBNTof

Product Certification

S| GLEgN\uTar ant ees this product conforms to the nation

i nternational stands conformance certification is

8 www. si glent. co
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General Safety Summary

efully read the foll owing safety precautions to
avoid any products connected to it. To avoi d g

ci fied.

tection is impaired if used in a manner not spec

Precautions for Operation

ore operating this product, speciphysiraahing men
emotionally healthy and able to use the networ k
materi al damamper attonps ogyree sresponsi ble for select

s product.

ore moving or transporting thi sSeafreotdyw cTr. a nPslpeoarsté

t"terchapter.

with al/l i ndust rd uwb s tpanocdeusc ttsh a tt hea wssee alfl er gi c
not generally be ruled out. I f you experience al
sult a doctor in time to determine the cause.

ore you perform mechanical or heat treatment or
e to read and pay speci al attention to the " Wast
the event of a fire, this product may rel ease he
bl ems. Therefore, appropriate measures must be

tective clothing must be worn.

www. si glent.com 9
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2.2 Safety Terms and Symbols

The meaning of symbol s

symbol meaning symbol meaning

A Warning

A Hazardous Voltage
L

EarthGround

Power Switch

Equipment meeting double
insulation or reinforced insulation

Indoor use only

EU label for separately recycled

m Lithium battery failure electrical and electronic equipment

B o c

Cue and its meaning

DANGER I ndi caitnejsurdyi roercthazards that may happen.
WARNI NGl ndicates potenti al i njury or hazards that 1
CAUTIONI ndi cates potential damage to the instrument

|t mu st be consultAii:%nmaaﬂlteat,asiers; wheere to find out

HAZARDS and any actions which have to be taken to &

2.3  Safety Operation Matters

The product can only be operated under the safe

manufacturer. Do not obstruct the ventilation of t

with the manufacturer's specikjchAtrenssemayouespkbkts

even death. Applicable | ocal saf ety regulations anc
applications.

When powered by a power adapter, it can only be usce
Do not pl ace the product on surface, vehicl e, cabi
are unsuitable for this purpose. When installing th
always follow the mandfnadtrwrcdr'onnsi ndtfaltlhaet iionst al |

accordance with the requirements of the document, i

Do not use this product in or near a heat sour ce,

10 www. si gl ent . co
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maxi mum temperature in the document or datasheet
2.4  Safety of Electricity

I f you ignore the electrical s asfeegtiyoumetpleado,nadl é atjr
may occur.

Only use the power adapter and battehg 8 patnoad fykzeed ,by
and the power adapter can only work within its rate
Only the probe specified by the manuf ambuouuéactaneb
probes for testing may result in electric shock acc
The wuser i s not all owed to damagdet Imednvalsyz eart i @amd
accessories. Doing so may cause electric shock. | f
power supply, it must be checked regularly to ensur
Before use, pl ease check whether the power cord an
probe are damaged, pl ease do not continue to use t}
Do not insert the AC plug of the power adapter into
plug is firmy inserted into the socket, otherwise
Do not overload any socket s, extension cords or coc
shock

When the measured voltage Vrms exceeds 30V, you sho
to avoid any danger.

Unl ess expressly permitted, do not remove the cove
operation. Doing so wildl expose <circuits and c¢omg
measurement, and may cause petrlseo nmdatnwachiylzarey, fire, ¢
Anything that i's not designed to be placed on the
pl aced on the external interface, otherwise it wild/l
fire ort henjnueatpvadrgkz e r .

Do not place this product i n an temevimetnuobrgkz ee x ave & d |
damaged.

This product must be used in a dry environment, ottt
It is forbidden to use this product when condensat.
of this product .t HFerneatxwvadmpldkzer whemres from a cold en
www. siglent. com 1
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environment, the penetration of water increases t he

2.5 Safety Transportation Matters

SI GLENT Technol ogy pt btei o exdnwdd aykzdebra.g sFotramsce rttr ans p ot
under supervision, tpheaseatnmarhklk esures tthuatned off bef
handbag. -diosrt alnocreg t r ansportation under unsupervi sed
in your handbag.

In order to facilitate the user to hol d,t hSel GlLeE Nvlo rTke
analyzer. This handle cannot be used as a focus poi
as cranes, forklifts, trucks, etc. |t is the wuser
transportation or |ifting tool

I f you use this product in a vehicle, the driver is
The manufacturer i s not responsi ble for any acci de

moving vehicle to avdse dhssr pcbidngtt appdopventely

injury or other damage in the event of an accident.

2.6 Battery Usage

This product contains a rechargeable I|lithium batter
and / or serious personal injury, and even death ir
The battery cannot be disassembled or crushed.

The battery or battery pack cannot be exposed to h
direct sunlight. Keep the battery <clean and dry.

connector s.

The battery or batteriy cudadke dc amBmadtt elre esshoorrt battery
in an environment that can easily cause a short ci.

debris. The battery packiganabtpbekbagkerg betopé use

Batteries and battery packs should not be exposed

all owabl e | evel.
| f btahtet ery | eaks, do not | et the |liquid contact the
area with plenty of water and seek medical assistar

The power adapter specified by SIGLENT Technol ogy

12 www. si gl ent . co
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cause a fire or cause personal injury or death.

It mu s t be chaegeidl|l atned rwoednm. Duri hge t h ea neabl ykzgeirn g
should not be covered by objects (such as bl anket
di ssipation effect and cause a serious fire.

| mproper battery replacement may cause tame exetl voasri ko
analyzer, the battery model specified by SIGLENT Te

Used batteries and battery packs must be recycl ed

contain hazardous waste, and | ocal regulations on \

2.7 Waste Disposal

The used batteries in the product must not be disp
they must be collected separately and placed in de:c
I f the product and its components are mechanically
intended use, hazardous substances may be rel eas:
di sassembled by professional persgemelyourmpeapeh. dil
waste disposal regul ations must be followed.

2.8 Safety Compliance

This section |lists the safety standards with which

U.S. nationally recognized testing |l aboratory |isti

A UL 6110:1D012/-Rt 2038fety Requirements for Electrica
Control, and IiLRarotr alt:or§e rdesrea | Requirements.

A UL 61D01300: 2018. Safety Requirements for Electrica
Control, and ILRaordr20t:orParUse ul ar requirements for
circuits.

Canadian certificati on

A CAN/ GS2A2.2 Nol: BAD2ANAN:.2®hBE ety Requirements for E
for Measurement, ContiPdrnt ah:d Gameomralt oReq Wisree men't

A CAN/ GCGA2. 2 No203BA02®18. Safety Requirements for E

www. siglent. com 13
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Measurement, Controli,Paga@B AL abPardticruy alse equi r eme
and measuring circuits.

2.9 General Care and Cleaning

Car e
Do not store or |l eave the instrument in direct S un:¢
To avoid damages to the instrument or probes, pl eas

Cleaning

Pl ease pefrdlolroowitrhgeg steps to clean the instrument an

its operating conditions.

Di sconnect the instrument from all power sources art
Clean the | oose dust on the outside of the i nstr ume
LCD, take care to avoid scratching it.

To avoid damage to the surface of the instrument ar
or chemical cleansers.

Make sure that the instrument is completely dry bef
personal i njury.

2.10 Measurement Category

WARNING
A Make sure that no measurement overvoltage reach the product, or else the
operator might expose to danger of electric shock.

| EC6 1-DAP0 def imeas utrleenent category to rate the abil

withstanadkrsmhdmtansi ent overvoltage outside of t he

accessories can only be used in the environment of
. CATN:
0-An instrument with no rated measurement categor
directly connected to the mains, such as a circu

14 www. si gl ent . co
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circuit with special protection.
., CAT 11
For measurements installed in buildings, such as

boards and equi pment permanently connected to fi x

CAT 1|11
Used for measur ements installed i n buil dings, :
di stribution boards and equi pment t hat are per mar
CAT | V;:

|t is used for measuviong agte wWeei searcesuoh hewel

primary overcurrent protection devices.

0 cat il Cat Il cativ

www. siglent. com 15
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3 Working Environment

3.1 General requirement

Environment
This product is intended for indoor use and shoul d

It can be stored in an environment with a waterpr oc

Temperature
Oper atN hg: N8O

Nowwper a2®adm: N6O

NotRi:rect sunlight, radiators, and other heat sourc

the ambient temperature.

Humi di ty
Operating: B85% RHho4Os

Nowmperating: MN8,5% 4R Hh o WBr5s

Al ti tude

Operating: |l ess than 2 km

Nowmperati on: l ess than 3 km

I nstallation (overvoltage) Category

This product is powered by mains conforming to inst
WARNING

A Make sure that no overvoltage (such as that caused by thunderbolt) can
reach the product, or else the operator might expose to danger of electric
shock.

16 www. si gl ent . co
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I nstallation (overvoltage) Category Definitions

Installation (overwvefemnge)tocatagaoardy llevel which is

measur ement terminals connected to the source <circl

l imit the transient voltage to the corresponding | c
I nstall ation (overrwdletrasgd)o cdateedoorcyall Ipower distrib
to equi pment connected to the AC |l ine (AC power).
Degree of Pollution

net work analyzers may be Pooplelruattieodn. iDne gernevei rloln ment s

Degree of Pollution Definitions
s Degree of Pollution |
No pollution,comdwatliyvelcyaomowmt Thhns pollution | eve
exampl e, cl eamomddiotmsomead adfrfi ce environments.
, Degree of :Pollution I
Generally, -coonnldyucdtriyvenopol | uti on occurs. Someti mes
occur due to condensation. For example: gener al [
, Degree of Pollution |11

Conductive contaminatoboduoctcuescoatathipmanhoonn bec

due to condensation. For example, an outdoor envi
s Degree of Pollution | V:

Produce permanent conductive pollution through c«

example: outdoor pl aces.

I P Rating

Il P51 (as defined in IEC 60529). Ventilation Requirer
Pl ease make sure that the air intake and exhaust ar
When utshengneatnweolrykzer 4dtm@mpaobemalk setting, provide &
beside, above and behind the instrument for adequat

www. siglent. com 17
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WARNING

A Inadequate ventilation may cause temperature increase which would
damage the instrument. So please keep the instrument well ventilated during
operation.

3.2 AC Power Requirement

The power adapter oplRrasaeeslWwttheld24§0 Al mpso et/ at 50
( +5/ %) .

No manual vol trgguisreécdchéomuses the instrument auton

Depending on the type and number of optiingnsthandiac
etc.), When powered by adapterQWtohfe paonvaelry.zer can cc

Not Bhe power adapter automatically adapts to the AC
Voltage Range: 90 - 264 Vrms
Frequency Range: 47 - 63 Hz

Pl ease use the power cord and adapter pdegidedtbd

productcaumay personal injury.
WARNING
A Electrical Shock Hazard!
Use of an adapter or power supply not specified by the manufacturer may

cause personal injury.

To make neatnwaorykzer compl etely power off, unplug the

socket and remove the battery from the analyzer.

The battery should be removed from the analyzer whe

ti me.

18 www. si gl ent . co
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4

Thi

as

4.1

Wh e

Che

acc

| ns

| f
for

Che

Pl e

Quick Start
s chapter guides wusers to quickIly get familiar
wel | as announcements during the first use of ¢t

General Inspection

n you get a new analyzer, it is recommended that
ck to see if there is any damage caused by shiprg
the packing case or foam protective pad is seric
essories pass the electrical and mechanical test

p e antaicdn n e

you notice exter $&IiGL&dNaTamlgeer, @ro nlt @dcabIL BAdNTfrli car, r amg e

a repair or replacement.

ck the accessories

ase check the accessories according to the pac

ompl ete or damage8| GbpEsHall sees croenptraecste nytoautri v e .

www. siglent. com 19
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4.2 Preparing for Use

421 Appearance and Dimensi on

- Qe ® 0 §§§§1
e o=@ 858
10.4 7.5
— —
™ [m]
o
o (O
=
lo DDED 215.0 q
@ ooo
ooo
=I=1=
=l=]=|
N - =5
—h o A

Uni t :

Figdfoileront and | ateral View

422 Fi xed Bracket

The incl udteadnd iilg iaamgai | abl e for desktop operation.

tilt for improved stability. To deploy the tilt ©br
back of the instrument. To r ettroantctoft hteh et iblrtaicrkge tb rtao
of the instrument.

Fi gdk®i de View

20 www. si gl ent . co
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423 Power Supply I nformati on

The battery that comes with the analyzer may need t
t heupp!l i-2@ &Adapter (refer to the product technical
speci fications of the iR2gO%, AGOpG&WeEEz ; s Opp lchoaangde: t he
DC adapter in the accessory.

Specifically, the analyzer can be connected to the
the figure bel ow.

P

=~

1 S 1 IrT I 1 11 T
{ NN
\( = S==S

Power s(c

Fi gd4BRear View and Power

E Adapter factory configuration is the 12V 4A

E Battery factory installed, the user can change

A WARNING

This instrument can only use Siglent approved batteries, adapters and
chargers. When using an onboard DC adapter, always ensure that the power
supply is rated at least 75 W @ 15 VDC and that there is no dust or debris
on the socket. If the adapter plug becomes hot during operation, discontinue
use immediately. Siglent recommends taking out the batteries when devices
aren't used for too long.
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4.3  Front Panel
Fi gddtehe Front Panel

NO. Name Description

1 LCD Screen 8.4 inch multi-touch screen, resolution 800*600
Stand by status: Orange; Fully charged status: green
Power on status: White

2 Siemer Sl Short press(1 second): Software startup/Shutdown prompt
pops up,to Stand by status with current state saved
Long press(3 second): Hardware shutdown,to Stand by
status without current state saved
Complete the function control and parameter input of the
analyzer, and most operations can be completed by the

3 Function Keys touch screen.
Press to turn off/on the keyboard and touch
functions.

4 Three-dimensional Complete the quick adjustment and selection of

knob parameters.

Built-in fan external exhaust port. Please ensure that this

5 Fan vent )
vent is unblocked.

6 Battery case cover Internal battery protection cover. Remove during battery
replacement.

! Detachable Convenient hand force, can be installed on both sides.

hand strap
22 www. si gl ent
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Description

The shortcut item selection button will pop up a measurement item selection
menu on the screen, where you can select a test item.

z
QO
@

Shortcut format selection button to select the data format displayed for the
test project.

Format

Quick calibration selection button, call up the calibration item menu, and you
can proceed with subsequent calibration items.

Cal

Key and touch screen lock control.

When the button light is on, all key pad buttons and touch screen buttons
except the button are locked to prevent misoperation.

Lock

1

Scale
Ampt

4 5

Search

Display

The

7

Sweep

Preset

function key

8
Trigger
(0]

Help System

of the front

part panel is the reu
which can be|lEnwiptro ifesd¢:by
E Under default reset, the operation interface is
be identified as the blue silk screen functi on
Entktro switch from menu selection mode to value
www. siglent.com 23
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E When the operation interface is in value input
the white silk screen digitallEsdtemts viiteah ifnrsamde
i nput mode to menu selection mode.

Name Description

In menu selection mode, control frequency parameters; Control the length
(distance) parameter during time domain analysis.

Back

S In menu selection mode, control the scanning power.

1 In menu selection mode, control amplitude parameters, such as scale and unit,
Scale

Ampt reference power, etc.

In menu selection mode, control the cursor Marker parameters, such as cursor
st type, cursor positioning, noise cursor, N dB bandwidth, etc.

In menu selection mode, control mathematical functions, such as mathematical
calculations, formula editing, data temporary storage, etc.

In menu selection mode, control screen display parameters, such as trace
s settings, channel settings, sub window settings, etc.

In the menu selection mode, control peak parameters, such as peak search,

Search peak rule Setting, etc.

In the menu selection mode, control the average function and bandwidth
parameters, such as RBW, VBW, IFBW, etc.

>

In menu selection mode, control the scanning parameters, such as scanning
s time and type, scanning points, etc.

o

In menu selection mode, control trigger parameters, such as trigger mode,
single scan, HOLD, etc.

i
[

In menu selection mode, storage and call control of data and configuration,
images, etc., such as trace data storage and call, calibration status storage and
call, screenshot storage, etc.

In menu selection mode, control reset parameters, such as reset status
definition, power on status definition, user status definition, etc.

Preset

E O

In the menu selection mode, view help information, version information, etc.

In menu selection mode, perform system general information viewing, version
£ and calibration operations, as well as input and output port settings, screen
e display settings, etc.ell as input and output port Settings, screen display
Settings, etc.

24 www. si gl ent . co
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4.4 Rear Panel

NO. Name

Description

1 Port 1

The RF signal i nput and outoput
connector, which can also be configured as a DC output to provide
bias voltage.

Maximum input #50 VDC, + 30 dBm.

2 Trig In

Trigger input is a BNC female connector. When the analyzer uses an
external trigger mode, the connector receives a rising or falling edge
of an external trigger signal that is used to establish event
synchronization.

3 Ref In

Reference clock input, BNC female connector. The analyzer can use
an internal reference clock or an external reference clock. If the
instrument detects a signal from an external 10 MHz reference clock,
it automatically uses the signal as the analyzer's reference clock
source. At this time the screen status bar frequency reference
display external;

When the external 10 MHz reference signal is lost, exceeded, or not
connected, the analyzer's reference clock is automatically switched
to the internal 10 MHz reference clock, and the screen frequency
reference bar will display the internal.

[Ref In] is used to establish clock synchronization between multiple
instruments.

4 Port 2

The RF signal i nput and output
connector, which can also be configured as a DC output to provide
bias voltage.

Maximum input £50 VDC, + 30 dBm.

5 K-groove

Slots are provided to accept Kensignton® cable locks.

6 GPS Ant

The GPS antenna port is a SMA female connector used to install the
GPS antenna and receive GPS satellite signals.

Can provide 3.3V DC feed for active GPS antenna.

7 Bias Out

The offset voltage output port i

Used to provide bias voltage for external signal amplifiers, such as
tower amplifiers.

uUsSB
Device

The main USB port is TypeC. The analyzer can be used as a slave
device and connected to a PC via USB cable. The PC uses the USB-
TMC protocol to remotely control the analyzer.

9 USB

USB slave port, TypeB. The analyzer can be used as the main

www. si gl ent.
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Host

device and is connected to external USB devices through this port.
For example,

Connect external extended memory to read files in memory, or store
the current instrument state, data, or current screen display content
into memory;

Connect a USB keyboard, USB mouse, or other USB receiver;
Connect USB-GPIB adapter to realize GPIB remote control of
analyzer;

Connect electronic calibration parts to realize automatic calibration of
analyzer.

10

LAN

RJ45 ports. The analyzer is connected to the LAN through network
cable, and can be viewed and controlled remotely through VXI,
Socket protocol, or a web browser.

11

External
power

supply

2.5mm x 5.5mm barrel connector, connected to 12V 4A power
adapter charging port, center positive. Used to power devices and
charge batteries.

WARNING

The analyzer does not support DC input. To avoid damage to the instrument,
the DC voltage component of the signal reaching the RF input must not
exceed 50 V.

If possible, add an isolated DC component to the RF input of the analyzer
before signal measurement.

WARNING

In order to avoid damage to the instrument, the DC voltage component of the
signal input to the RF input should not exceed 50 V;

When the frequency is greater than 10 MHz, the maximum continuous power
of the RF signal shall not exceed +33 dBm.

When the frequency is less than 10 MHz, the maximum continuous power of
the RF signal should not exceed +20 dBm.

WARNING

Before connecting any signal, short connect the inner core of the test cable
to the housing floor to release the static electricity accumulated on the inner
core of the test cable.

26
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4.5 User Interface
1 2 3 4 5 ] 7
No Name Description
Indicate the current working mode and measurement function
1 Mode/Measure of the analyzer, and click to switch, such as spectrum analysis
mode, real-time spectrum mode, etc.
5 Trace Indicates the items tested by the trace, parameter
information configurations, etc.
3 g;rwk Action Shortcut buttons for some commonly used operations.
4 Result display The measurement results are displayed in various forms such
area as spectral lines, cursors, traces, and Smith circles.
5 I;:grmatlon Display the basic configuration and information of the currently
P selected trace, as well as hardware status and notifications.
Notifications
6 Menu area Used to configure measurement Settings.
Battery and .
7 Remote status Display battery level and remote control status.
451 Act iewnd ry

Function|{Functions Description

Recall the previous step.

www. si gl ent.
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Recovering the withdrawn operatio
- Add a measurement trace.
Add a measurement trace in a new
E Add a measurement channel in a ne
g Add a marker.
E Del aceéi ve window or trace.
Not e: Keep at | east one trace on |
.- . .
H Save status, calibration data, an
— Load status, calibration data, an
Screenshot
452 Value of marker
Di splay the frequemay kamd reading of the
453 Trace State
., A trace is a series of measured data points. Up
hi storical me mo rayc ttiirvaaccee fcoarn ebaec hst o.r @ad hamat idd aslp
operations can be performed on the current trace
., PressDitshpdd mtyt on i n t he fTrroancte pSeenbeul p,p oapnsd utpheon t he
of the screen to manage theaopeeatd®lbe®ragnaxisnuah
theate windotwaskmevivegn Windowlse atkeepbdbng he maxim
mini mum value without displaying the current val.
., Select a trace IScadbauabhdnptesshahge the referenc:

operation.

28
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454 Har dkeys

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

on the front panel

455 Channel St ate
Channels contain traces. Up t oc R&ren eclh amentetl isn ¢ adhe
how trace data is measured, and all traces assighn

PressDitshpdb atyt on i n t het h@larnnelam@htuupods up on th
side of thehamrsrlrenused to manage operation channe

copying channels, and deleting channel s.

456 Function Keys

Functions|Functions Description

Log Mag Parameters are displayed in | ogar
Lin Mag The paramet er s aampel idtiusdped alyiende airn f &
Phase Di spl ays the phase of the paramet
Del ay Di splays the delay of the par amet
Smith The parameters are showhain the f
Pol ar The parameters are displayed in p
S WR The parameters are shown in SWR.

457 Label Page

Di splays all parameter divettgr fomemaosk sapployzed by

458 Wi ndow State

Windows can be used to viwwdtowac & achathbae amaed aupdt o

www. siglent. com 29
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Press t heDibsupiltmoyt hoef f r ontWi malmevl Seermdiptplogps up on th
side of theéetscaaebteo manawgien bpwesg,atd wanh vdaandoev, ect i

addi wigndow, dwilnedtoiwn,g neaxwi mdeivpngl ayout, and so on.

459 Stimulus Range

Di splays the excitation signal set in the current w

i nternal source output power, et c.

4510 St atus Bar

Functions|Functions Description

I nt Trig Di st he current trigger mode.

Continuou|{Continudwyger, samdyloet erri gtgreirgsger

BwW=10k Di splay of the current | F bandwid

ClLPort S parameter calibration data stat
Di spl ay whether the internal sour

SrcCal or AGtadyark shadegrleamBelusavail abl 4
opt.d on

RF On I nternal source output power ON a

Il nt Ret A display that currently uses an

Update On|Ul waveformoupdate or

4511 Message Bar

Di spl ays the cur raenndtr rdoart e nifnofromamaitoinonduri ng testing

4512 Gr af fi ti Function
This produahagirovgrdefsf i ti function, which is used t
on he main. i ihesfheature is great for annotating sc

bef ore saving.
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Graf fiti function menu bar

Display

Graffiti Enable

On

Graffiti Edit

Off

Clear All

Recall...

Figdbgraffiti function menu ba
As shown 4% FEihgeumgeaffiti menu contains functions o]
. Graffiti Editing I nterface
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Graffitl Edit

123456789

1 2 3 8 9 10 11 12 13

4 5 6 7
7000000 00BBa 0!

Fi gdbgraffiti editing interfa:

As shown 46 Fihg@uteol bar at the bottom of the interf

editing:

1. Sel ectiAsmerticesl :of editing can be carried out afte

2. Text AUdotext notes in the interface

3. Line Addo&a:line in the interface

4. Rect angMded taoorlect angl e to the interface

5. El'li psAddtanl el lipse to the interface

6. CurvebDtaoawla series of Ilines arbitrarily in the in
click the finger on the screen to finish drawing)

7. Del et dbet ebk: the currently selected drawing

8. Text co$eotr tteoxotl :col or (support graphics: text)

9. Text siSee¢ teal: size (support graphics: text)

10. Background Fiil l gngphbo$s: background color (support

11. Bor der <c®eltort teooblo:r der col or of graphics (support
el lipse, curve)

12. Border IAdjnest obhe border I ine thickness of graphi
segment, rectangle, ellipse, curve)
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SHN9 OAUs eMa nu a |

13. Exit ediEki hgt heoturrent editing state

O
2 - [J
3— |
4
0000 -8 01
No Cor R On ntRert Upadate On -
Fi gdiveol or selection interface
As shown 4inh HRifgwrre calling out this interface, you

graphics:
1. Col or shade Mel #feitngoenr tcoloilck to select the approp
2. Color sel eltewtn & oowpeci fic color

3. Color transhdaruesntc yc otlooorl :t ransparency (the more ri

transparency)
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. | rl. — = 8 o ate by
L NO Lar i On nitHE Update On

FigdBli ne thickness adjustment i

As shown 48 FKFioggurcan adjust the | ine thickness at t

i nterface.

The | arger the value is, the thicker the

Save/ Recal |

Click the save menu button to sav*GFtbhse tchuer rfeinlte gerxatfe

4513 Theme

Management

I n t he "The me ManagememdVi deganedi,spbiag!l emanf i gur at.
measurement panel, allowing you to flexibly confi gt
axis font style, and view grid style.

F i g 4-B Ehe Measurement Panel

34
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A. Trace Title Bar
B. ResponséeAxiAxi s
C. Plot Grid
D. Mar ker
E. Mar ker

I nfo Bar

F. Trace Line

G. Sti mul uBso tAtxoinsAlX i s
Press thebuitbtiesmp!|l @y ot heDif spdetitp p ¥idheMmefiManager éo to
"Theme Management" panel Siglent supports importir
from t he #tdmevme meémapto configure the measurement par
After compl et i nogontfhiegunreaw itommegmecl i ck " Copy..." and t
current theme tdoownhemetnhuee meCldircokp " Del ete”™ to del ete
dr dppwn menu.

Theme Manager

Fi g 4-L érheme Management Panel

A. t he me -ddorwnp me nu

B. "Copy...", save current theme

C. "Delete", delete current theme

D. Style Settings

E. Col or Settings
45131Style Settings
Click oSet'tSitrygse" to enter the style setting interfa
www. siglent. com 35
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4513.11P1 ot Gri d

"Window" Y "Plot Grid" to enter the plot grid style
and width. The grid |Iine style menu bar has five st
dash dot dot.

Theme Manager

window / Plot Grid :

Line Style

Line Width

dot
dash-dot

dash-dot-dot

F i g d-L Ehoosing The Line Style With fdasholn The Plot Grid Menu

45.13.1.2Mar ker

"Wi ndow" Y "Marker" to enter the marker style sett
style and font weight of the marker. The font styl

wei ght can be selected asornoframatl wtry Ilbeod dar € htehes et an

45.13.1.3Mar ker I nfo Bar
"Wi ndow" Y " Marker I nfo Bar" to enter the marker i
set the font si ze, font styl e, and font weight of t

4513.14Response AXi s

"Window" Y "Response Axis" to enter the response a

font size, font style, and font weight of the respc¢
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4513.15St i mul us AXi s

"Wi ndow" Y " Stimulus Axis" to enter the stimulus a

size, font style, and font weight of the stimulus &

4513.16Trace Line

"Wi ndow" Y "Trace Line" to enter the trace |ine st
wi dt h.

45131 7Trace Title Bar

"Window" Y "Trace Title Bar" to enter the trace ti
maxi mum | imit col umns, mi ni mum | i mi tf ocnotl usninysl, e ,maaxni c
wei ght .

45.132Col or Setting

Click on "Color Setting" to enter the color setting
current traces, historical memory traces, measur eme
other objects. For t el c umrerneomrty ttrraaccee , arnyd uhicsatno rcih oo

correspondi #®gand Mreade Hcfelt he number of traces is ¢

the trace is Trace x% 8, where x is the serial numt
Click on the color box on the right, and the "Color
color by moving the color panel circle and color a»
Siglent supports importing and exporting color conf
side and select the corresponding file to complete

select the save pattho amalve egourhec drirlentnaoel or confi
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Theme Manager

Color Picker

I—
[ —1
=
=
=
=
—
E

A. Objects with modifiable colors

B. Col or Box, c¢click to pop up the "Color Picker"
C. "Color Picker" interface

D. l mport Color Settings

E. Export Color Settings

4.6 Touch screen and mouse operation

The analyzer providesch 8chAedmchAndnustupports wvario

including:

E Slide the waveform left and right or up and down

X-axi s center caowirgdi nafer emceY co@rodinn at esPcearIfionrgn
waveform area axichampgae t he X

E The waveformmoriszemrtadleldy at two points in the meas

X-axis display range

E Click the shortcut menu area, working status ar e:

function selection

E Click editable parameters, virtual numeric keyboase
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or text editing
E Open and drag the cursor

E When the mouse is connected, clicking the Il eft m
touch

You can turn the touch sf[droetékn function on and off v

No Name Description

1 Click Most controls just need to be tapped, touched and released.
Some controls require double clicking.

2 Doublecic e second pess s not detected withn o specfc e
press.

Some objects can be dragged.

This is done by gently holding down the action object and
3 Press and drag dragging it to a new position while releasing it. For example,

you can drag items such as tags, limit line nodes, and center

frequencies by dragging tracks left or right.

Some projects can be scaled down or expanded.

This is done by pressing down with two fingers at the same
time and gently holding the item as you pull the fingers closer

4 Pinch or release or further, then releasing. You can pull items in and out, such
as frequency spans, by touching and holding the trace in two
locations, then pulling your finger closer to narrow the span
or pulling your finger further to widen it.

4.7  Help Information

The Help system of the vector network analyzer can
and menu options on the front panel. Pr esuydt itlhiet yHe |
menu, Heelltpok opethelthbe ument , click into the correspo

i nformation.

4.8 Communication and Remote Control

The analyzer supports communication -W3B hi nctoemrpfua ceer ss.

using these interfaces, in combinatVIo$hA ws afht vparroeg,r au
can remotely control the analyzer dbdbaded &moagr aSnetnPa
I nstruments) compli ant command set, LabView and |
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i nteroperate with

ot her

programmabl e i

nstruments.

You can allSystégem Spstidfetti Mgtswen#d set the correspon
communication port to view and control the analyzer
browfer. more details, refer to the O6User Guidebd.
4.9 Troubleshooting

This section |ists the possible faults and troubl e
the analyzer. When you encounter these faults, plea

| f unabl e t o

process,

pl eage the@enteagcuti pWle@L ENTh f @m dne

instrument (serial number | abelSgdt @em Helep ba)cAkb cout t
Troubl eshoot the analyzer according to the foll owirt
1. Switch on the power and dhtheer ginmsg rautmetnd. wliHd beadkelr
switch on the front panel wi I l' ight up orange (¢
I f the power switch on the front panel i's not on:
E Check that the power switch s turned on and th
2. Press the power switch on the front panedowearnd t h
switec on the front panel will turn white. At th
scree wi || l'ight wup.
I f the instrument does not enter the power on stze
E Check whether the fan and screen are |l oose or
E If the fan and screen are normally powered on,
or the button does not respond
I f the above problems exist, do not disassemble t
3. The analyzer enters the working state npesmpbhg, a
to the measurement operation normally.
I f the instrument does not work properl y:
E Check that the analyzer is working in the remot
E Check whether the analyzer can be controlled us:
E Check whether the analyzer can be controlled us:

40
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E PrekSystemSeTést Screen Test Meksety/ Tleséth t/ & EDh e ¢ k
whet her there is any response or interference

E Check whether strong electromagnetic fields exi

el ectromagnetic fields will affect the response
If the above problems exist, do not disassembl e t
4. The analyzer should be in scanning or measuring
waveform and parameters are in updating state.
I f the instrument screen waveform or parameters &
E Check whether the current trace is in View stat

E Check whether the trigger conditions are not me
whet her there is a trigger signal

E Check whedthrerrernttl i sin a single scan state, or w
calcul ation state

E Check whether the current scan time is set too

set too |l ong
5. Il ncorrect or inaccurate measurement:

Users can obtain detailed instructions on techni

calculate systematic errors, check measurement r ¢

performance indicators |listed in this manual, yol

E The instrument is in the calibrationN<3Mle, st
for at | east two hours, and preheated for more

E Have a certain understanding of the measured si
for the instrument

E Check that external devices are properly connec
correctly compensated

E Check whether signal tracing, frequency offset,
applied

E Check whether an external reference clock sourc

E The instrument is measured and calibrated regul
caused by aging and other factors. For calibrat

measurement provider for paid service.
6. Poqpp message:

The instrument wil/l give prompt message, error nm

state it is in. These messages can help the user
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5 Set Up a Measurement

This chapter introduces in detail SHNOWHDBAuhesi sercbao

net wor k samal yther f ol |l ows.ng menu function

5.1 Measurement parameters

511 S par asneter

S par asmeteeed t o descridter amhtenadde fr eet el samnal t hr ot
i mpedance di sconts nanried wniei seprag,madettf e med as the rati
compl ex .woThewteasi n the amplitudet areadl evharste s indg malma.t
2port vector network analyzer, there are 4 S par ame

The specific meaning of each S parameter can be de:¢
Sxyx . Y1, 2):
X: The respadrmmd s op &mttohmen raescei vi ng port of . thh
transmitted signal enters the port afte

y: The exci tiaatlisoon kpnbohwen tarsansmi tting port o
The output ipiogrnal sofprtolvi ded to the DUT

Here is a | MsdswfemomfhaBamet er s

Refl edlemasnr ement s Transmi desaswmr ement

0 Return | oss O I nsertion | oss

0 SWR O Transmi ssion c¢coc¢€

0 Reflection coeff 0 Gailndss insertio

0 I nput i mpedance 0 group del ay

0 S11822 0 Linear phase shi
0 electrical del ay
60 S21S12

512 Receiver Measur ement

Each port of the vector network analyzer contains 1
receiver2pdrotr wehet or network an&2lreferenctlkRenrd€ceali & en

measur ement reference receivers. The power measur e
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obtain all the S parameter indices.
R1, R2 are the reference receivers used to measur.
analyzer, it is equal to the transmitted power at t
0 R1: Measures the output power of port 1
0 R2: Measures the output power of port 2
A, B are test receivers used to measure the reflect

the device under test.

O«

A: Measures the signal power entering port 1

O¢

B: Measures the signal power entering port 2

513 Bal anced Measurement

51.31 Bal anced Devices

Standar denSliedgldeevi ces generally have one input port
i nput and output ports are referenced wtoo pgrnosu md. eAs
the input, the output, or both. The signal of inte

out put |l ines, not referenced to ground, as Fig2.2.

? pUT ? E pUT E

Figl 2Si-egtded devi c: Fi g2 2Bal anced devi

Di fferenti al and Common Modes Model

On balanced devices, ttHief cégadbtenadafenherewd i apube

| i nlens .bal anced device terminology, these signals ar e
6 Signal A is fixed at 1V peak
0 Signal B is selectabl e

0 Differential is calcul ated as A minus B
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60 Common is calculated as the average of A and B
I nput Signal A and B, A DiffereB)GoammohAk( A+B)
3 3
—_— A =1V — Differential:(A-B)
B =2V —— Common:(A+B)/2
24 21
1 14
o-/\ ]
=2 4 -2 4
-3 T T T -3 T
0 2 4 6 10 12 0 2 4 6 8 10 12
I nput Signal A and B, A DiffereB),i aCoemfmon=( A-
3 3
— A=1V —— Differential:(A-B)
180°reverse phase B =2V —— Common:(A+B)/2
2 A 2
1 1
_1- =1 4
-2 4 -2 4
-3 T T T -3 T
0 2 4 6 10 12 0 2 4 6 8 10 12
5132 Measuring Mixed MoRlaer ameatlearnsc ed) S
The mixed mode S parameter i s an extension of
measurement . I f the measuring device is a bal
measured bySotnhee bMaNA.nced devices are designed to
and reject the common component. This all ows noi
eliminated from the output. For exampleal ai dpadlanbye
factor of 5, and attenuate the ¢ ommaepnarsa ngentaelr
an S21 is a reantti oofmetalPautr getevicrepputMi xing this wi
terminology, we could view the amplifier's Di
this parameter on the analyzer, we would select
notati on:
44 www. si gl ent
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Measure

O Sdd11

Topology / Mapping / Stimulus

rm

The general notation for the mixed S parameter i s

1) a-Represents the output mode of the device

2) b-Represents the input mode of the device
choose from the following for both a and b

0 sisingle(endaddanced port)

60 didifferenti al (bal anced port)

6 cicommon (balanced port)

3) xidevice output Al ogical o port number

4) y-device input Al ogical o port number

5133 DUT Topology Port Mapping

In the balanced measurement, the signal of interes:
i nput or BALANCED output | inesendletd ipsoralss oA NDo sbhsail baln

on the same devi ce.

PressMeéea®d button on the front panel Y Balanced Y T
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and Logical Port Mapping.

ALogi cal Porto is used to describe a physical anal y
number .
1. Map any two physical ports of the vector network

2. Map any physicalnetowdr lofAn dley-eveedcetdoal agisd algl gor t .

These selections apply to ALL measurements in the ¢
existing measur ement s i n t he channel that ar e i n
automatically changed to one that is compatible.

A meplotrit vector network analyzer can be used to mea
for di fferenti al devi ces. When the vector net wor k

bal anced device under test can be tested.

Bal anced
1 Logical port-2( Bpalyasnace |l Porotr tls) ( Port 1, P

Balance Source / Topology

Top

Balance Port 1

’ ~

I
I
I
I
I
I
I
\
\

<

514 Wayve

Receivers can be also selected using | ogical recei\

Press the fiMeasodo bu¥YMWaw¥drn htere .fr d ot emaeélet hacavave
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Measure

Logical receivers are gMnendMbNorrnespresented by aN,

aNM represent the power received by the reference r

port M outputs power.

bN, M represent thempawaremeoéti vedebyetrhef | ogical
port M outputs power.

0 aNRepresents Reference receiver for |l ogical port
0 bNRepresents the test port receiver for | ogical |
0 MiRepresents the Physical port number of the out

For exampl e

1) al ,Repr esPerytssi c al port 1 outputs power when the r ¢

measured. When | ogical port 1 is mapped to physic

2) a2 ,Repr esPerytssi c al port 1 outeuUésempoaver eovdiewmern hef I

measured. When | ogical port 2 is mapped to physic

3) bl ,Rlepr esPehnytssi c al port 1 outpetsppeiwveer whéemnlsbbeca
measured. Whehi $ ompagmed ptool, physiicsalddpuorvtal ent t o

4) b2l,Repr esPehnytssi cdbupputs power when the te2t sport
measured. WhefBi § ompagmed ptoo,physiicsald8dpaorvtal ent t o
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515 Radi 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/ a1, 1" means that the | ogical S

2 measurement receiver/logical port 1 reference 1 ec

|_.-|7'|' [

Mumerator Denominator

5.2 Frequency range

Frequency range is the span of frequencies you spec
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521 Set the frequency range

Set the RRFAngguehci es
Operating steps
PreBrseogn t he frontt lpeanferl e d we rogpye ns eptatriamme tiemt erhfasnaggee m

1. Use the numeric keypad to input the value of the
the desired unit. The o0RHz,onarnd uHENT EfRea sx IGéet, tMh
current wunit by default.

2. PreBNTE®Rr the multifunction knob to enter the sta
to the specified position by the |l eft and right a
down key, rotating the knob, 0 rE NpIrERstsh en glEE@le, nairm
to exit the editing mode.

No t:e
0 StaSpecify the startswegebhsegeeroy obhnghke
0 Stopecify the ends werpeegauseunrceymeonft trhaen g e
0 CentSpecify a ceontdr sSwepuemeywsur ement range
0 Spa8Bpectihfey smeeapstur ement frequency range
0 Stepecifies the frequency step size between da

0 NumbePobiStpse ctihfey n u nmbeears uorfe me rpte rp siwrete

522 CW ti me sweep OoOr power sweep

Measurements using a CW time sweep or power sweep

rather than the entire frequency range
Operating steps:
PreSweeyse the knob or arr cdwek¢pgweep .Papasmeodert lcdanc

mo d: e

1. PreBENTERt hemob to enter the parameter editing st af
speci fied position by tupea cknod tsdt Bweeprtt@We Kieowes or
Power SReeBNTEd®R the knob to select the current o

2. PreBiseuge the knob or arr ofw elgeCyWp atr @ mfed N e | eanct tr tythle e
edit box to enter the edit mode and change the v
the kmolpressing thePrreEMdERG alodbyhI@®o exit editing
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523 Frequency resolution

Set the frequency resolution to 1Hz

53 Power level

Power | evel refers to ofhetdo@ttoprutn etowcerrk aan alhyez epror t
Here akeywdolperati on

1. PrePoweuse the knob or arr oRoWwe'yPo weor flpecvuesimeotne rt h e
itemput the requRrmelNTpEORve e Xli ¢ veldhtei dgegfmadé unit

2. PrePoweuse the knob or arr oPwvwkeérRE Powégpobamet.en & hel

Turn on or off RF power.

3. PrePoweuse the knob or arr ®Pwrke yPwawnteamé benusi neamt h€o

start and stop power. Start and stop power are or

54 Sweep

Sweping refers to the measur ement of a series of (

specified excitation values

541 Poi nt s

Data points are the number of data samples represert

val ue. You can specify t he vencutmiee nwonoakl ydaetra npeoaisnutrse st
sweep. TEmiengwkei me of the vector network analyzer v
poi.nts

Operating steps:

PreSweeyse the knob or arr oSwe&keYyNsu niboe rf oocf p sProa me tsk e
it em, Enter the numberENTEtRhOoiexti ¢ rcedqui mgd moEreess

The number of data peicntos oeltwdakedgplay yegkreneasur e me
can be set to andandondé&r bet ween
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NotMaxi mum point I imits may differ for some measure
0 For maxi mum tr actehmaxd oluunt idant ,a poa nt s
60 For faster throughpmhedautsde papimo tvEdirmeicre pt abl e r esol

606 To get the best number of points, |l ook for values

as you add points

0 To ensuremaasur atment calibration, ensure that t h

points for calibration and measur ement

Points are the number of daThi stemmbeol tantbd BAato

each channel
0 To obtain high trace reseletitoa fargexcpbantomal e
6 For high tkkerepudtheguts)mal | er point value within the

60 For high measurement acser abe asafamer nuaanbiebr afi @,

measur ement

542 Sweep type

Key operation

PreSweegue the knob or arro9w&kefySweteop fpogcpuesmeotne rt hiet e |
PreENTERr Knob to enter the editing state, then mov
and down direction keys or Knob, set the E£WITER type

or Knob to select the current option.

Sweep type
6 Linear Frequency
0 Log Frequency
0 Power Sweep
0 CW Ti me

0 Segment Sweep

LindFaeque®sey the measured abscbkbksaedregoahéeypgp &odl ki
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frequency scale. at equal intervals

Lodrequersey the measured abscissa .fla eghe@acye saale
frequenctheraabgebrati dmwlilntf eregalenicry tbtaend i s not wuni f
changes

Power SWwheppower sweep wil/|l increase or decrease ¢t}
wal k |Peonwgetrh sweeping i s useslen®i thaeactecuizes poweou
such as gainl ooSnpedcdmpeéodi al og boxBt § ou 0EdVWwes e aiefry
iICW FrequlRaoficqyt s

CW Ti et the analyzer to a single frequency, and th

Segmemte efSegment o8weepates a sweep conswedmgmagl efl f

segmenthoi omgch segment, you can, ldrefbharedvwa d¢telp,arlak eb
for each port, sweep . Afitmeer, tdheel anye a suweeermpe nmo dcea |l i br at |
on theswawprell segment s, the measur ement val ues
calibhrated

n S$ehgemeSvie dp/ ptehyeect or net woe kf ammd y iz lepee rfaotlil oormsi n g
6 Sort all defined segments .in order of increasing
0 Measurements were .made at each point

0 Display a trace containing all retrieved data

Limitations on segmented sweeping

06 The frequency range of one segment may not overl

segment

6 The number of segments is |imited only by t.he com

Operating steps:

PreSweelse the knob or arr oSwekegpySwetep MPap@asnesmrt hé e
Parameter change mode:

1. PreENMTE®Rr Knob to enter the state of parameter ¢
specified position by wup ands vieéwypp eSrecagomne nk e Ssvearmp
and pENBSERr Knob to select the current option

2. PreSweeyse the knob or arr cSwe gkmeyns pea Hlnectudio viat & rh e
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the cursor to the specified posideitommdily Sem

memd ,dd

Segment , Del ete Segment and Delete Al Segment s

segment table for segment setting and tick
contents in the. foll owing segment

Stop Points Power Level Sweep Time Delay IF Bandwidth

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

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

FigsfLl®&8egment tabl e

the co

X-Ax i Boi nptacS:Img segment sweep nmwoidlelf eathi Bolvebher segmen

drawn on tThhei ss cfruenecnt i esnwe esp itnha btlhee nseurbu

many measurement points being squeexzZzed i nt

0 WhenaXis point spaecaixnigs ipsosuisteidon tohfe exach po

al | measurement points areaxwxivenly distribu

For example, suppose you have the foll owing

Start Stop Points
870.000000 MHz 970.000000 MHz 201

970.000000 MHz 1.070000000 GHz 801

Segment 1 Segment ?

Fi gb2X¥point spacing is not used

0 WhenaxXis point spaci-sggmenhoswasepdngmulatces may s

(0] a nartr

i nt neeé

ted al c

t wo S e
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Segment 1 Segment 2

Fi gbBEse-aXis point spacing

5.5 Trigger
Theritgger is the sivermdlort mat woaksanatllyeer to carry
The vector network analyzer is flexible in the conf

551 Trigger Settings

Operating steps

PreBrsi ggseer t he knob or arr olw ikggggesrametfeoc s eonn t he

552 Trigger source

Operating steps

Pressi gtyee the knob or arr ofw ikgegyesr pSaor ulrioceeu.€Prr @istse m e
ENTERr the Knob to ent er |thheen pnaorvaemettheer ceudristoirn g os ttahtee
by the up and down arr owENEF®Rr otrh & hken &kin otbo, saenlde cptr etst

Trigger ::TshoeusreceSettings determine the source of the

valid trigger is generated only if the vector net wc

0 Internal triggers: After the previous measur ement

i mmedi ately send a continuous trigger signal
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0 Bus tirTihgegewt or net wowaki tadanleH oyr3 @R Ig et ruct i o@m® | S S UE

extecomtiroll er (PC).

0 Externatl Trtirgiggegrersi gnals generated by external d ¢
Connechotrhe r.ear panel

0 Manual :Mahggéty send a tveagiger e igwaidAvtaahhahllipezee r
when you select .AManual 06 to trigger

553 Trigger Range

Operating steps

Pressigtyese the knob or arr o ikegyesr g &c o ppectuePrr eiatsetnhn e
ENTERr the Knob to ent er fthheen praorvaemettheer ceudristoirn g os ttahtee
by the up and down arr owEK®Fg®R otrh e hken kin otbo, saenlde ptr etst

60 AlIl channels: Triggers are sent to all triggerab
can be triggered. (Default setting)

0 Current :Terhiagngneerls are sent to the current channel |
the channel i ncr enerbtlse tcchatnmelnext trigg

554 Channel Settings

Operating steps

PreBrsi ggseer t he knob or arr olw ikggyesr aime t fPar celsdNddadkr t h e
the Knob to enter thetheomrrmamed erhedcdli sIgr statehe sp
up and down arrow key<ENIIERt heh&enkboband epeksst t he

Thesettdetgssr mi ne the number of trigger signals that
60 Hold trigger: The channel does not accept any tri

0 Single trigger: The channel receifuedsdtaa tter.i gAgneort hs
way to trigger a:Séngthe meab gigeemeashodu rsceendt oa manu

trigger. At this poi ndgetshtaogdweert,r iaglglerchannel s ar e
0 Continuous triggerunliCihminhed snamlteptofantri gger sig

Hol d al | channel s: Al | channels enter the hold st

O¢
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5.5.

Rest&atraps the currently ssaweeepd nwh e rh aan nred w tarnidg geer s
Exampl es:

1. When the trigger source is internal trigger anct
click the "Restar ts"wetelpe i rtohme tthreadae rwitl If rreqquenc

2. When the trigger source is Manual/ External/ Bu
"Continuous", c¢click the "RestartSwweplwbéopa mné
trigger signal is received.

3. When channel in Hold mode, <c¢lick the "Restart"

4. Mul tiple Channels in Continuous mode: The curre
and the first channel that can sweep i s startec

5 Trigger mode

Operating steps

Pr
Pr

po
cu

Th

0

Wh
be

pa

Tr

eEBrsi gygseer t he knob or arr olwikydyEs i tgag efrp Sted meph.et het e
eBENTERr the Knob to enter 1(Thhee np amoarme tt enre ediirtsiomr g t i
sition by the up and down aENMTBRrk etyhse okrn otbh et ok nsoek
rrent option

esettdetgssr mi ne t he mumhad soft htati dder channel will

Sweep tri dgeerwafEratbBot nalgger causes all traces of
be swept in the order spésciintdilreedg derl ,owt. hd nc d thret cde

1 after sweeping all traces in all directions.

Poi nt tri dgngaenrwalEat kotmalgger results in a measur e
Subsequent triggers go t o ttthee ostahmer ttrraacee unitn It h &
are stweph the order specified bel ow. I f it is a

after measuring all data poi.nts on all trace | i ne

en mwlirtti cali brationdi seonhi @ m, thspw ¢ erpaiscnegn)lolnt it he scr e
updated until al | re$ wo.@totr dcixraenptl ieq n swohéemty eaS b e ef
rameters are displayed

ay I f fpwlrlt Zzalibration is on, triggering 1 will ¢

b) When the calibration is off, trifOmieggerg 2 wiillll
updates to S22 and S12

ace sweep order

56
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For all trigger modes, the trigger signal remains

have $&dweptand then continue to trigger the next cha

The traces within eachwegphiannheel faorle oaMiwagy sor der

Scan the traces in order of source ppots. SFpar amamg
simultaneously scan the sourcesipmultt dn e ouascley (sScldln af
port 2 traces (S22 and S12).

556 External and auxiliary triggers

Both external and auxiliary triggevecapnpe onséedotra awn

with those of other devices

Ready signal and trigger signal

Ready signals are diff dheesmdrdyf roimgntarli gigerused nabs.i
transmitting instrument iis ready for measurement.
sends a trigger signal indicating that the measur e

been compl eyt,ed.heUsdaolwler instrument sends the trigg
0 Measurement trigger input: This signacapiabi.easyesc

0 Auxiliary trCoggectomus pand: signals are highly con

synchronize with any number of devices

Measurement trigger input
The trigger input connector viextlooc aitea dvdodrk stamen i lgaa@i <
can be usedewhen nhbewoohkmamiatcygzes with.sl ower iinstr

0 The vector networfkeadabpwabkr whendstais ready for

0 The external device semdstartneggehksagabhyyzsenoend

measur ement

O¢

Additional signalgeater pnevwgprdc anadmelefrO to indi
vector netwesw&epnhbyzbeen completed and the proc

measur ement
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To makeether netwopekpamdl yeaemeasured trigger input
sel Ext eromalfifrd gger OtSadint itnhges 058 @ LA ®, on the Trigge
tab on the Rasgke&etwhegbher an extehaaheltsi ggkeobabp)
channel.Theoaphpisoprimge to apply are as foll ows

Main trigger input

Gl o bcahla/n n el t r-iaggemr delcaey ving an external trigger,

del ayed by the specified amount of time plus any ir
0 When the trifglganontehceo pdeeliasy value is applied to

0 When the Trigger Range is Global, the same del &

Th¥NAeceives the trigger input signal through the

0 Measure trigger i frpiugtg eBrN @ hegeuwntn eqrd 0 € |

Pol arity

Hi gh :Weeal Meet or netwoskreadlyyddmrigger ready) and
selechpditi glist trigeeto®rthet work analyzer

Low LWheh veéret or netwosk ramaalyyZdmigger ready) and

selechpditoomwms tri ggectsot hmet wor k analyzer

Positi ve&vhedgwecet or amawpsd&mr eady, omt hwi Inlexttr ipgpgdrt i v e
When set to accept a trigger before ready, if a po

acqui siveonorthet woirlkl atnrailgger i mmedi ately after re

Negati viaNhedgeehcet or net wios kr eaady )y zdert hei hlextr nggati ve
When set to accept the trigger before ready, if a n

acqui siveonorthet wwirlkl atnril ygger i mmedi ately after re

After receiving the triggewvwesdloegctniea wob&kf ameViyaicong
reasltya(tter i ggeif nrmemydy), ggers have been rethei vedt g n

net work analyizmmedviidtl elty i @mgaert he vector network an

triggerlsignlaér signals will be ignored

6 I'f this check box is cl ear edyeathyr tmaé tgwlmeerfk osd eganilaty =
is ready will/l be ignored

0 This feature is only available when .a positive ot
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Trigger ready indicator (output):

On the Vector Net wor k Analyzer, when "External™ i s
'"Measurement Trigger I nput" and " Measurement Tri gge

Select the connector to send the ready output signeée

0 Processor | /O pin 21.

Select the "polarity" of the "ready output"™ signal
0 Ready | ow: "TTL |l ow" indicates that the vector ne
Auxiliary trigger

The auxiliary trigger connectoecteoerl noeawebVWoanhbégzetk
external source is configwreed oas nanwekkébtamalt phavi c

control seltltibhagisgger set sethemhgssedtggrernet wai k|l asahbyt

measuri ng whewailttirdrgegceeri vseisgnaal from the specified t

0 Inside: Measurements begin i mmediately

60 Manual: Rreesort met widr k gmeml 9zero start the measul

0 External: The measurement starts when the measur
the external device. This must be configured sepe

Th&Auxiliary Tosiiggoed cCuatfpidugerr ed t o be sent just bef

performed or just after .thdnmeammuemenating wompl ane

t hAuxiliary Tosigopal OGuWtompmutd be sent after the measu

that the external source can be set for the next me

EnabWeen checked, the signal can be output.to exter

60 Channel: This settivegtios aentwd® ke Gedabey ¢ &g

6 Global: AlI s sect & n dnagrsy atprpil gygOehrot hé | T ic ih gtgapkeel tSetthté ng
fEach &soeitntti ng, which also applies to all channel s

Channdl §: secondsatyi hgs ggetll be applied to the spec

can be configured individually
Auxiliary channel:output (to device)
The f olsdtotwimgs control the proper fAiuexs ldfartyh erags iggreal
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conneamt athe back panel
Pol arity
Positive pulse: ppbBéetouveput pul se is

Negative pulse: The .output pulse is negative

Locati on

Before acquisition: Send pulses just before data coc¢
After t he:Padcgwissiatrieorsent i mmedi ately .after data co
Each point: When checked, trigger output can be ser

out put can be sent for each sweep

Sel @cutxi | i aroyfGITo dbvgegcetror net wpr kf en@m gellerei gger 0Settin
t ab thhoéiSet t i ngsAfareer stentat, this set.Wheg mppti pbetoha

exi st, t bBeet tcihnagnsneslet. | ast are wused

Pul se D$petidéby the duration of a positive or negat.

5.6 Dataformat

The data for mat is the metWwodkbgnahyzéar ttiesplezptort
graphically. Select the data format that correspon

test device

56.1 Di splay for mat

Operating steps

PreBer mdse the knob or arrdéFwrhmgsamet.PoeB6EddEBAR t he
the Knob to enter thethemrramede erhedcdli ssgr statehe sp
up and down arrow key <ENIERt heh&nbbobanhd epeksst the

56.2 Cartesian caoiospli ayatfesr mat

Nine of the twelve available data formats uTshei sr ect a
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di splay is also known as CarThleesair@ne,siXa¥, cooro rldii meaare
especially suitable for clearly di spldeeyiiucpa-eehset f r e
(DUT)

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

0 The measured response daxiasi s displayed on the Y

Log amplitude scheme

0 Display amplitude (no phase)

60 Y. dB

6 Typical me aRedt rueg me dtos:s, ,oirngearntni on | oss

Phase for mat:

The phase of the signal is measured relative to the

degrees.

0 Display phase (no amplitude)

0 Y:Phase (sflegree

0 Each -dle8g0r ee iwr apé@fedds easy scaling

6 Typical measur ement : Linear phase shift

Unfold:phase
0 Same phase, degtr emo eh®@ @ngl ement

NotRhase unwraacpcpoimpgl iisshed by comparing the .ghlddhes of
phase difference between the twor ptohentBC iaf fgsreeta
of the first data poi ntt hiesn drhea tpehra steh ame als&8i0 edneq

accurate

Group delay for mat
60 Displays the transmission (propagation) time of ¢
0 Y:Ti me (s)

6 Typical me:ssouemeet ay
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Linear amplitude scheme

6 Only positive values are displayed

60 Y:No Unit (U, suitable fer proportional measur eme |
Wast{Wuitable for disproportionate measurements)

60 Typical me a Raifr leanetnit s n and transmission coef ficie
transformati on

SWR f or mat

0 Displays the reflection measuremdfR3,cawheuvlaRed sf
reflection coefficient

60 Valid for reflection measurements only

0 Y:No Bnit

6 Typical measur ements: SWR

Real number f or mat

60 Show only the real part of the measured compl ex ¢

60 Cadisplay both positive and negative values

6 Y:No snit

60 Typical me aT$ meehemias n, auxiliary input voltage si

Imagi nary number for mat

6 Only imaginary parts of the measured data are di ¢

60 Y:No Bnit

0 Typical mebdlstwem&ni mpedance matching

56.3 Pol ar coordinates

The polar coordinate format is used to view the am

S11 or S22 measurements
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You can use a cursor ta display the following items

O«

Linearampl iltwde (in dB)

6 Phase (in degrees)

- ::2.. The magnitude of I
{reflection coefficient)

The phase Angle of the
reflected signal

Fi g&b4Pol ar diagram

0 The dotted circle indicates the reflection coef fi
coefficient witdbemt evral afe tolie 1ci Mdhlee represents t|

val ue of 0

0 The radial | i nanglheo wsf tthhee pihéatslesmotsl t§ poisgrialon corr
to thehaaegpl e (that is, the reflected signal has
The phase differ gamceGA odo Qs p NlMB 0tAo the top, | ef
pol ar displ ay, respectively

564 Smith circle diagram

Smith diagrams are a tool for mapping complex ref]l
equi pmam& mi t h, chhetlinear i mpedance plane is reshap

the resistance and reactance (R+ Jx) can be read.
You can use a cursor tao display the following items
0 ResistaGhares )( i n

0 Reactance as equivalent capacitance (in Ephraer
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S mi

0

S A
| & r= T
x=1
\ M
RF1
(R=%0 o e i .
=0 R=i — P = -
r=4 Zin=50 A==
r= r=
- A=
0 "
y Zin=47] -
r=i —
-J k

open
snoat f:_
Zin=o
r=i

r=

Constant Constant
Reactance Resistance

Fi gbb®chematic diagram of Smith

th diagram interpretation

Each point ohartehper esmeintths a compRNeé¢x)i mpaedascteéng
r esainscger ) and an i maginary reactance (X))
The horizontal axis (solid Iine) shows the real

resi s.fToarmcehori zont al axis always r.dpeegemgths mob ¢

64

www. si gl ent . co



SHN9 OAUs eMa nu a |

value is infinite ohms (open 9(asthho)r.t. Tchier clueiftt)mo s
0 The dotted circle intersectaicog satntsi B.drinzent al e
0 A dashed arc tangent to the hoemnzbahak axis rerg
0 The top half of Smith's circle is the region w
hence inductance is generated
0 The | ower hal f is the region where the reacta
generates capacitance
There is also a Reverse Smith circle diagram (al so
Same as the standard Smith circle, with the foll owi
0 The polar grid is reversed from right to | eft.
0 Admittance (in Siemens) instead of resistance.
5.7 Scale

571 Scalref erence plosvdli oaand

Thé&caliRef er end®anlReevfeelr enc e0SBO ST hgen(as well as the
how therdateawi |l | vaepcptecarr noent islcekeamal yzer

Operating steps:

PreSealUse the knob or arrow keys to focus on the
parameter it8mamamuelb atEMNETPERE s knlodb t o enter the par al
stathen move the cursor to the specified position by

preBENMTERr the knob to select the current option

ScalSets the vertical indexing valwue of the recta
coordinat es hafradr 8ani $ h t he scale sets the value of
dB/ di v dB/ &i6W0De do not apply in logarithmic scale t

Aut omati c Audalmarndg:.cally sets the vertical i ndexing
wor kd antga ace in the TBlexead n agriioh aradai.e and reference
Theector net whbetkeramiamgsz etrhe mi ni mum possible scalin
data to appear on the 80% vertical grid. The select
Al | aut oASuwtad mantgi:cal ly scales all data traces in th
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grid area of the screen.

ReferencB8etevehe value of the gui de00diB 1t ®@cdtBOOPwWIl ar
pol ar coordinates and Sanmdh! sgai irich miha hsaedfled emynze 4
does not apply.

Reference Potss ttilhem: position of the guide in Rectan
bottom Iine and 10 is the (tnoipddtlbheseecs.fe amle. dRd faaidl e N p® s
do not apply inSpbthfobawmndi hagasi t hmi c scale type

572 Scaling coupling

When #fAScal @ sCoeunpalbilnegd, tracks of the sa@me ifRerf mate nwie
Leweland fAReferd¥ouec®onschoose to couple the scales

for all traces inealtlhewi ndows, or uncoupl
Operating steps

PreSsaluze the knob or arroSc &le@salt ® € apeaprisainmegt .etrhd t e
PreBENTERr Knob to enter t De/fe cidtdiwh § t hteant eno vee It chet c
the specified position by up EBEaNnTdEd(RHoOWnoé&dr t owskégstot
opti on

NotB:aces of the same format havaendheefamensealpesit

Coupling:Method
Cl ofNe coupling. Each tracies iissedtebasl ®tdngndi vi dual | vy.
Window:!l traces of the same format i n esdh isglsected

Al Coupl ed betweaeanndblivssehkttedaces of twiendsoawse f orr

share the sdme ngsal e

6 When window or full cousptinhggssfenabhedwot hkengcatl
by other coupling traces of the same for mat
0 I f traces of a different format exi st al | traces

in that f or mat

0 Once enabl edet ttihneg ss cfaodlre al | coupling traces of th

any coupling trace in the working state
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Selected Wi ndows:

Avail abl e when selectingTha wiendeocw ear walnld o me plaods c
coupldBiyngef amuhdowal &r &€Camneledcttdhde check box to disabl

wi ndow

Abo@WAut o SoéahmhdédScgal i ng Goupling

Automatic scaling using the coupling metAlod tarfafceecst
coupled to this trace wil/l be seThiwg tvi Itlhec alesve sca@r

to not appear on the screen

Ful | automatic scaling using the coupled method

0 Close: All traces in the working window are autor

0O Window: Al | traces in each selected window are a
set of scaling factors

o Al Il : Al | traces in all selected Windows are auto
scaling factors

573 El ectrical del ay

El ectdreil@agl i s a mat hematical function that simul at es
| ihénear phase shifts through the device can be co
Use this feature to determine only the |l inear phase

separately for each measuring trace
Operating steps

PreSscalluzge the knob or arrowEkeyxttroctmai dDpd fa®rc eistse m  t
ENT E®Rr Knob to enter the editing state. After the
speci fied position by up and ENovEdRr dKnebti ons&lkgest ot

opt. on

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

each measuring trace
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Speed c o e fSfpieciidrnyt t he vel ocity factor applied to

measurement .Tchad i balame ohs O0.66 for pol yethyl ene i ns¢
i nsullatcooorsresponds to the speed of Ilight in a vacuu
Di stanc8elbect meters, i nches, or feet. When you <c¢h
change automatically

574 Ampl i tude @fmpdett uared sl ope

Thamplitudeael lodvissetthe amplitude (rather than phase)
val uBbTme amplitude offset sett |l hgtheéf dcs@lianpelajrot Mme
Ampl iobdRleeal No(nmubneirt | ess), the dB is converted and tt

Operating steps

PreSsaluze the knob or arrow Goeyyd ainMashr ONBagoBluspéeo
paramet.er item

PreBENTERr Knob to enter the editing state. After tt
the specified position by wup anBENTIERrn Kdiorbe dtoi osre | ke

current option
Amplitude :®OéVvVisat i odhadt aeancte raet t he. speci fied value

Margin: :0f opedatdnhace by some value that changes wit
startkz at O

575 Phase deviati on

Phase offset mathematically adjusts the phalshd smeasu

feature can be used in the following ways

0 I mproved display of.Thhasesmehesusamenway as changi
in the amplitu@bamgasthemphtstbreartsgpronsre aloi gn t he

on the.screen

60 Simulate Projection ph&ase sRamplien méagouvuekanwst h
a cable and that the | ength of the cable wil!l ad

can use a phase shift to increase the | ength and

68 www. si gl ent . co



SHN9 OAUs eMa nu a |

Operating steps:

PreSsalluge the knob or arrow Goeyd ainBsh s & n @fafr saentes etro
it ePmeBENTERr Knob to enter the editing state. After
to the specified position by up ENTERJdoKWNoUdi tecsebac

current option.

576 Divisions

Sets the number of di vi sions on the Y axi s. An evel

is commonly applied to allst atlyepter aocne & hdei sYp laxy esd wii i h
Operating steps:

PreSsal euse the knob or ar Adwakegd VYopheoimameotes 1t hel
PreBENTEdRr Knob to enter the editdmigs sdiaviesi Bred itrh et t
coordinate format. After the editing is completed,
down direction keBlNTERr Kmokh. tRr essesl ect the current
numbers frDimvddioom®®. apply in polar coordinates, Sn

scale type.

577 Scale type

The scale types include Il inear scale and |l ogarith
di stribution of the Y axis in the coordinate syste
i mits-acxfi st det¥r mi ne how tHdeodathetVYHABAescseaenspTheg

be set separately for each measuring trace.
Operating steps:

PreScal euse the knob or arAdwarkedd a¥Y e pffagrpaanse toenr tihtee |
PreENTE&Rr Knob to enter the editing state. After t}
the specified position by wup anBEINTIEaRvn Kdiorbe dtoi osre | kee

current option.

Not Ehe | ogarithmic scale type can only be selected

scheme, real number format or i maginary number forr
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Scale type:
0 Linear Scale Type
0 Log Scale Type

LineYarxiis scale |Iinear distribution. The display mo

and position.

LogTrhe-a¥Xis scale is logarithmic. The display range

mi ni mum values of the Y axis.
Max VaJeute:t he uppeaxl smih bphethegdrithmic scale typ

Mi Wal Beit the | oweaxi $ min tolhetlheg&rithmic scale typeé

5.8 Avg BW And IFBW

581 Overview

The dynamic range is the maxmnimuen dinfpfuer proaowverbéteweden
measurement power | evel (noise floor) of the analyz
a | arge change i nsttaretd asnpodp t o de df (otrh eeax afmipll teg it i

increase the Tlheoamiec fd @amge.can be reduced by narrowi

on Sweep Averaging.

For minimizing very | ow noise, Averaging is more e
Averaging takes slightly 1l onger than | F bandwi dth
averages are required. Also,|l cbhaagiog tédeul Fsbandwhn

582 Averaging

Averaging i s a NAaadweradihragd drhmeeada/ch datanpaeatntdabaf
point. You determine the number of measurements by

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

PressAidheBWYy hen enter the Averaging and Bandwidth
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Avg BW

A. Averaging Enabl e.
Averaging Enable 8
A B. Sweep Averaging factor.
Off
and 999)
Averaging .
B C. Averaging Restart.

Averaging
c Restart

IF Bandwidth

10 kHz

Fi gb6kvg BW menu

583 I F Bandwi dt h

The received signal of VNA is conventedmkdomtiets s
frequency (I F). Reducing the I F receiver bandwidth
measurement. Each tenfold reduction in |IF bandwidt/
narrower | F bandwidths cause |l onger sweep ti mes.

I F Bandwidth setting:

1. Using the Softkey ffidovg sBWdGPirkeesys, HirAevsgs BtWoe > Aver e
Bandwidth > Enter the | F Bandwidth value.

Avg BW

Averaging Enable

on

Averaging

Averaging
Restart

IF Bandwidth

10.000 kHz
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Figbrveet the I F from the menu

2. Using a mouse fomMW elixcongonCkhekmehea bar and sel ¢

SIGLENT <
Bl 511 LogM 10dB/ 0dB

Averaging Enable

Averaging

Restart

IF Bandwidth

10 kHz

FigsB®et the I F from the statu:

584 Smoothing

Trace smoot hisegy eamdajéacagrets data points to smooth the
of adjacent data points that get averaged together

spedihteperture as either the number ofaxdat asppmi.nt s

Trace Smoothing -tepdeakenotise padkies on broadband me

trace noise and does not i ncrease measurement ti me

Smoothing setting:

Using the Softkey fidowvg sEBWdGhiAkwegy , BRV¥Oe s> Snhoeot hi ng t he

Smoothing menu.
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A. Smoot h On]|] Off When is
Avg BW
to the displayed trac
Smoothing B. Percent of Smoot h: Sp
Off swept stimulus span t
I fonrraace that contains
Smoothing
Smooth Percent smoothing percent of
24 number of data points
C. Smooth Points: Specif!
Cc Smooth Points ]
data points to averag
as|
Figs®8®8moot hing menu
Ti ps:
6 Start with a hi gphoinnutrmsb earn do fr edd uscpel auynt i | you ar e
giving misleading results.
0 Do not use smorodhomagnderddnighes, or devices with
generate misleading information.
0 Smoothing is set independently for each trace.
5.9 Preset instructions
Il nvokes preset Settings to restore system Settings
Operating instructions

0 Preset types arePres Pradd et t,Grtbiegm i, Hidfasa ot o
fiUus é.r
0 Pr essPresdikeey, and the device invokes ei.ther def au
Tab%lSome default setting values
Par amet er name Parameter val ue
RF Power
RF state ON
RF | evel -10 dBm
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Frequency
Frequency range 100 R GHz
Frequency step size 13.24995 MHz
Frequency points 201
Sweeping
Sweeping points 201
Sweeping type Linear frequency
Sweeping time del ay 0 s
Sweeping mode aut omati c
Trigger
Trigger mode continuous
Trigger source internal
Measur ement
S parameter S11
Di splay for mat
Data display format Log Mag
Scal e
Scal e 10 dB
Reference | evel 0 dB
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 deviati on 0O dB
Aver age
Aver age state OFF
Smooth state OFF
Cali bration
74
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Cali bration state unl oaded calibration ¢
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6 Measurement Calibration

6.1 Overview

Usually, DUTs cdnrecbéymaasgienedurcabeéli wg, adapters,
Cal i brati on, ,acnodmpfeinxstaitoarnsai mnt abdbpedchoboeve higher
These functions meet different measur emendamaterqiuxd r en
mul tiplication of the scattering parameter tmaeri x 2
matrix mul tilarfigneftliuoenncheasona the result. So it's i mp
applying these funasuionabsleaadpltyntieecb®dnand expecte

measur ement net wor k.

I nternal source power calibration and receieter cali
calculation, and the S parameter calihbfeaproei desap
hi ghest measurement accuracy at the calibration ref
From the reference plane, the order of applying fur
Adapter Port 2-Port 2-Port Port Adapter
Removal Extension  Deembeding Deembeding Extension Removal
Network 1 Network ——¢
s:b—— Network I Network DuT
Network (I Network 74:1
Calibration ! !Calibration
Reference Reference
Plane Plane
[¢] (4] (4] (6]
Differential Differential Common
PortZ Port Port N-Port PortZ Balance Port PortZ PortZ
; Conversion _Matching _Matching _ (De)Embeding Conversion ~ Conversion _Matching ~ Conversion ~Conversion .
i —LNetworkﬁPf :
E % Network—%— DuT i i Network E i %% Network E i
| —FNetwork%— T :_é_: Lh JL
£l | L H bl
Calibration 1 : I : iCaIibralion
Reference Reference
Plane Plane
Fi g6Li®Bhe order of applying func
At first, adapgptet i o@amo p®dIbkt teenkbddei nnsgi oanr,e 2appl i ed to r
needl ess networ ks i n ttRUThyasnidc amho vceo ntnheec tmedarssel roefme n
DUT. Then, Ppoitt mdinbdgeé mbdd i n g, port i mpedance conver
embed -embedd expected virtual net wor ks. I f bal ance s
bal ance conversion, differential port match, differ
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i mpedance conversion can be hel pful if needed.

6.2 Calibration type
The following table is a -gompmet sronc atfi Boantei ¢ Mmome
Tab6-leSpar ameter calibration types

Calibration t|precisi All ow-tpharso>sugh met hods
TRL Very hiflAl'l , except the unknowr
SOLT high Al |
) Defined through or -l € hg
Enhan®esgponse | hi h N
P ¢ through)
Port 1 (refledhigh Not Applicable
Ope@ r Response ]
] ] | ow Not Applicable
ShoCitr cReisppons e
Known thro h 0 f-1l eurs
Di rRcstponse | ow W roug ' :
through)
Theoll owi ng a-rpeartahnee taecrt ucaall i 5rati on types used by t
Tab®62The vector network analyzer S parameter calibr
Port nucCalibration type |[Calibration item
Respoh®Gren) Opehoaldopti onal)
Port 1 ResponhSkort) Shottvoadopti onal)
OSL OpeBhogtkbdad
ResponBlRrvyyp 1 Therlusol Gbpbhonal)
ResponhBlRrrYv)l 2 Therlusol Gbpbhnhonal)
. Por@peBhaokoad
Enhanced ReTshprodngs e o
Therlusol Gbpbhonal)
Port 2 ) Por@meBhaok oad
Enhanced ReTshprodnis e ) )
Thrlusol Abpbhonal)
PorrOpeBhokoad
SOLT PorrOgeBhaokoad
Thrlusol Abpbhonal)
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PorofeBhaokoad
SOLR PorrOogeBhakoad
Unknownl bt @bpbobnon
PorrRéf I(eOpten or Shog
TRL PorRef I(eOpten or Shog
Thrli ne
TRL:
Application: Used to precisely calibrateAaaiyl.pllig o

Notleiifference matching callDeblrtaat iMant cnhayCable) required
Overall accuracy: Very high
Cal i brati on©Stkrigisghte,qur,efeldatcmi bar ktombinati on
Corrected system error
0 Directivity 0 Source match
0 Isol ati on 0 Load match
0 Frequeasponse 0 Freqguency resp
transmission tr: reflection tra
SsoLT
Application: Used to accurately calibrate any numbe
Overall Hicghuracy:
Required cabihbraticonckits: open circuit, | oad, throt
modul e
0 Directivity 0 Source match
0 Isol ation 0 Load match
0 Frequency response 0 Frequency response
transmission track reflection trackin

Enhanced Response

Application: Calibrate t

W O

ports when only one d

78
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€

t

n

measurtemB8ecause nswseepomeguyred, the .measurement i

0 The reflectiedreméalpielmr atsihmmt circuit, or |l oad)

port to be calibrated
0 The defindgdrtohughugh -fhuethghhcaluighrator kits ar
port .pairs

0 The mechanical calibration kit is much faster
To select an enhanced response, do the following
Keys operation
Pre€sl using the knob or acab¥wBaleyxp Lathme f eSced setceam t
port1 & rpoom ttzhe i nBel EabanmeduRe¥fonseEhhanced Resp.
2Y 1in Gale TRmpeBENTER the knob to select the current
Overall Hicghur acy:
Required &alBsbrtatcéiomcuit, open circuit, oad, defi
Corrected system error

0 Directivity (Source port)

0 I sol ation

0 Frequency response transmission trackin

0 Source match (source port)

0 Load matching (receiver port) is used o

0 Frequency response reflection tracking
On@ontrefl ection)
Application: Used to accurately calibrate any test
Overall Hicghuracy:
Required calShbratciomckidndomaodenorci ECAL tmodul e
Corrected system error

0 Directivity

0 Frequency response r
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0 Source match

Op

(0]

n circuifshroeagpaxnge uit response

Appl i cQutic&kncal i bration ofrenleteisonpmeassuemabi eof|
Overall BhBocwur acy:

CalibrationOkenscirrgquiitreadr short circuit

Corrected system error

0 Frequency response reflection tracking

DiréTertansport Tracking:(isolation optional)

Appl i cutiickn:cal i bration of any pair of test ports s

| sol ation calibration iis generally not recommended
Overall BhBocwur acy:

Required caThirbrugthi on kit :

| sol ati on: Each | oad corresponds to a vector networ

Corrected system error

0 I sol ation

0 Frequency response transmission tracking
Power cal i brflaanemi tttygorescal i bration (internal sour c
cali bration

6.3 Checking Calibration Status

6.3.1 Execution St &toug exft i BOrnr dror Each Channel

User can check the execution status of error corre

status.
The error correction status is indicated in the <c¢h
the symbols in the below tabl e.
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Symbol | Execution Status of Error Accur acy

No Cor|Error coffBotConreoOtion) Lowest
C Rort|Error correction: On (Fulll Highest
C* PhbortiError correction: Oaxéd¢wmte Uncertain

CpN-Portt Error corrSectmubns ®©pt)fi nggUncertain

No Cor

I't indicates there is no Correction. The foll owing

the channel

0 Decrease the start frequency.

0 Increase the stop frequency.
CN-Port
Full N Port correction, where N is the number of f

SParameter s.

C*N-Por t
"C* " appears in the status bar whenhemapmeasuoermeact.u
you change any of the following settings:

Start frequency increased

Stop freqguency decreased
l ncrease number of points

Change sweep type.

CpN-Por t

"@appears in the status bar whsean mudasorsemoi emgef ct
resulting measurement accuracy depends on which pa

changed. For optimum accuracy, recalibrate using tt
Sweep ti me

| F Bandwi dt h
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Port power

6.3.2 Execution Statwus of Error Correction for

User can check the status of the error correction a
ar ea.

For a trace for which error correction is executed,
status area by the symbols in the table bel ow.

Sy mbol Calibration type

RO Open response calibration

RS Short response calibration

RT Thru response calibration

ER Enhanced response calibration

F1 lport calibration

F2 Ful-port cal-pdrtac@®inB2ati on

I f none of the symbols described above is displayec

633 Acquisition Status of Calibration Coeffic

User can check the acqui sbefbncseatusoofetabd cahbnbe
property.

The calibration property displays the acquisition s
for each channel in matrix format. The foll owing f

coefficients have bepaoac@lciqii ateidofi obet Weeh ut ést2 port
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Basic Cal...

Receiver Power Cal...

F:Ful I Port Calibration

R: Response Calibration

-:Not hing

634 Procedure to turn on/off calibration prop
There are t wtournretdcm/desf ft ot he di splay of <calibration
Met hoQl ilck the channel error correction execution s
and close, as shown in the |l eft figure bel ow.

Met hod 2: Press "Cal 0 onectthieosnhhpwanst i pahbke Pi @ht Pi Q¢
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Calibration

Basic Cal...

Cal Kit...

Correction

on

Power Cal...

Receiver Cal...

Factory Cal...

6.4 S parameter calibration

641 S parameter calibration Kit management

6411 Overview

For most applications, the default calibration kit
However, sever adxisstt utahdtonwourlady require you to crea
606 Using a connector interface different from those

60 Using standards (or combinations of standards) tl

kits. For example, using three offset SHORTs inst
a -dort <calibration.
60 I mproving the accuracy of the models for predefi

performance of thkeibBtandandijstmereAadcmmatt®OADFO TS
determinedqtosbeatd®o#t 50.0

0 Modifying the THRU definition wheasepemrbdoremideryi & ec
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60 Performing a TRL calibration.

Operation instructions:

Press fACal o on the front panel|, Cal > Cal c&mal e Ki t
i mport, and create or delete calibration kits.

Kit Name Description
FS03ME TypeN (50) Calibration Kit (Siglent)
F503FE ypeN (50) Calib
F503TS ypeN (50) Calib
Fe03ME
F603FE
FE03TS
F504MS
F504FS

F504TS

[ MultiSelect

A cdit. B Import..

Save Workspace G Recall Workspace H Restore Defaults

Help

Fi gé2Manage Cal Kits

A. Edit the Existing Cal Ki t

B. Il mport the customized Cal Kit

fat}

C. Save the existing Cal kits and change the file n
D. Create a new custom Cal Kit

E. Select the Cal Kit

F. Save the current Cal kits (both factory and cust c
G. Recall the Cal Kits.

H Restore the default factory Cal kits.
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6412 Connector Tab

At the bottom of each Tab, ' OK' is used to save t|

calibration suite edit session and the file wil!/| no

Edit Kit =

Cal Kit Name : FS03ME Description : TypeN (50) Calibration Kit (Siglent)
Connectors
A connector Family Type N (50) B Add... C Delete

Frequency Range

D Min 0

E Gender Impedance F

® Gendered

O Genderless

G Transmission Media

Media

Cancel

Fi g6-BBhe Connectors Tab interface

A. Connector CFamkl yhe down arrow to select the conng¢
Kit .

B. AddStarts the Add Connector dialog box which allo

calibration kit
C. Del eleel et e the selected connector family.

D. FrequencyDR&nhge: the | owest and the highest frequ

for calibration.
E. Gend&endered or Genderl ess
F. |l mpeda@peci fy the i mpedance of the standard.

G. Transmi ssi diheMendidaum of the connector, COAX or W/
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6413 Standards Tab

Al l ows you,dro Dalmléet e€etdan dGarl d Kiitn

1) I n ®Shandtab

2) Standar ds

Add Open Standard

Standard ID:

Description:

Connector

d Aldatcadd t he

Add Standard

of standard to be added

FigédAadd standard

di thidog! Ibowi me !l fpi, el ds

5 Label:

Port 1 Type N (50) Male

Frequency Range

Cc

Min 0

Delay Characteristics

Delay 0

Z0 50

A. l denti fica

Max

Fi g6-bEBhe hel p

ti on

StandaNdmb &r in |ist of

Lab&ypestodndard. This wusual

Descr ilDpetsicorni pti on of standard.

Standard

OPEN

999000

di

sampl e.

nterface

apply

of the

standards

appears

t

0o

ALL

St a

stand

prompt s
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B. connector
I ndicates the type and gender ( Mal e, Femal e, None
Thru and I solation standards have two connectors.
C. Frequency Range
Mi:befines the | owest frequency at which the stan:t
MaxDef ines the highest frequency at which the sta

D. Del ay Characteristics

Del:®¢f i nes -wtatye tarmevel time from the calibration p
Z0Defines the impedance of the standard.
LosBefines energy | oss i n Gohmswaydueentga hs koifn ceofafxe

3) Open Standard

CO, C1,:S@z2ytil@@ fringing capacitance.

Fi g66@pen Characteristics

4)y Short Standard

LO, Ll1,Saextihfle3 resi dual i nductance.

Fi g678hort Characteristics

5) Load Standard

Fi g6Bleoad Characteristics
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6) THRU Standard

Fi g6-EHRU Characteris

7y DAT-BASED

Add Data-Based Standard
Standard ID: 6 Label: DATA-BASED

Description:

Connector

Frequency Range

Min 0

Response Data Summary

Load Data File

Fi g6-Le@OAT-BASEOharacteristics

6414 SOLT Tab
All ows you to assign single or

1) Foeach Cal Ki t Cl as s, sel ect
standard to the Cal Ki t

Link Data File

mul tiple

Av ai

ti

cs

abl

e

standards

St andar ds

www. siglent. com
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2) Use Move Up and Move Down to change the ORDER of

Fi g6 8OLT Tab dialog box

6.415 TRL Tab

All ows you to assign single or multiple standards t

1) For each Cal Ki t Cl ass, select Available Standar
standard to the Cal kit.

2) Use Move Up and Move Down to change the ORDER of
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Edit Kit

Cal Kit Name : F503ME

Calibration Kit Classes

THRU

A

B
C LINE/MATCH (D

THRU

REFLECT

indard

Description : TypeN (50) Calibration Kit

Selected Standards

ID Standard

ND LOAD -M-

OPEN -M-

SHORT -M-

THRU

System Z0

Move Up Move Down

Test Port Reference Plane (F
® Thru

O Reflect

Cancel

Fi g6-L 2rRL di al og box
A. TRL THRU
All THRU calibration methods are supported in a TRI
60 The THRU standar d dam ghndo-nesirtoh elre nag tzhe.r ecHewg Vv b r
THRU is more accurate because it has zero | oss
0 The THRU standard cannot be the same electrical
6 I'f the insertion phaswse-ddé&rdd neldecttrhiec dlHRIUesg tamdanmr
to set the reference plane.
6 The THRU standard and LINE standard have the s
perfectly matched. They define the reference ir
6 If a THRU standard with the correct corCakctors
can be performed.
B. TRL REFLECT
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0 The REFLECT standard can be anything with a hi
when connected to one or more VNA ports.

0 The REFLECT st amdnrtr di ®ni e¢arthi cal

60 The actual magnitude of the reflection need not

0 The phase of the reflection standard must be Kkr

60 I'f the magnitude and phase dfeftime dr,e ftlhec tsit@am dsat
used to set the reference plane

C. TRL LI NE
The LI NE and THRU standards establish the referenc
calibration is completed. TRL calibration is | imite

0 Must be of the same i mpedance and propagation c

0 The electrical l ength need only be specified wi

6 Cannot be the same I ength as the THRU standard.

0 Must be an appropriate electrical l ength for tF

D. TRL MATCH
I f the LI NE standard of appropriate | ength or | oss
used instead of the LI NE.

0 The MATCH st anrdefrildedtsi an Itoemr mi nati on connected

0 The MATCH standard may be defined as amnpoirntfinit
|l ow reflect termination, such as a | oad.

0 When defined as an infinite | ength transmissi ol
a MATCH standard at the samerti meadWkeémandatidned
measured separately. The |l oads are assumed to

0 The i mpedance of t he MATCH standard becomes
measurement. For best results, use the same | o:
usi ng tbhaes eddatdaef i ni ti on, the arbitrary i1mpedanc

E. Calibration Reference ZO0
0 Systemhz£z£0 system i mpedance is used as the refer
92 www. siglent. co
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desired test port impedance differs from the ir
when skin effect i mpedance correction i s desire
0 LineTE® i mpedance of the | ine standard is used
of the Smith Chart. Any reflection pfaram otf he hle

directivity error.

F. Test Port Reference Pl ane

0 Thru Stad8meéarTdHRU standard definition is wused
reference plane. Sel ect -liefngtthhe oTrHR/W rsyt asnhdoarrtd. i ¢

0 Reflect :Bhen®&BFHUECT standard definition is use:¢
measurement reference plane. Select if the THRU
of the REFLECT standard is wel!/l defined.

6416 Greate a custom Cal Ki t
There are two methods to create a custom Cal Kit:
Met ha@r #ate custom Cal Kit based on existing Cal ki

1. Press RaaCaxl >KbD3MEawe Select the existing F503ME
al ocal f ifH 5e0 3nMaBEMie@d3 . x k t

Fig6fL8&8reating a Custom Cal Kit d
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Figeiléave the ECal Ki t

2. I n the Manage Cal fKKmpatrotilampoog tb axh,e cnleiwckcal i br ati

FSO3ME123.xkt e 81421 5117 PM

Fig6L8 mport the new ECal Kit

3. Select the newly | mpbbdittedeobbkbrbtaei ecml i bratkon e
modi fy the calfFbBa#MB@&nN name as
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FigetLe&Edit the new i mport ECal

4. Click the Connectors, Standar dsc,0rS@LsTp o nadnidn ¢gT RoLa rTa

as you need

5. Click AOKO for the changed Cal Kit to take effect

Kit Name Description

Figé6laiew the newly created Cal Kit
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Met ha@r @ate a custom Cal Kit directly for new conne
1. Pre®al 0 > Cal > Cal Kit > Ilnsert.
2. Enter the name and deCsadr iKgtti.on of the custom

3. Refer to Method 1, click thet@bhonmcdioryg,t IS¢ andilar e

parameters.

4. Cl| iMookt o make the created calibration effective.
642 S Parameter calibration wizard

S parameter user calibration can be started after
in the calibration wizard and setting the correspor
Operating instructions:

Pretstkdakey, use the knob or the amBrascwck danld Epimaks t h

tenter the settheal ihntatrif@arc ek iotf :

Figeé-de8alibration wizard interf

Select the number of popoméenwo be Theéi balat edadfd om wih
sel ect the corresponding caliWmoatni con®ell ietc grmadielr i n
properties ofconhectati brami eme -ODWUWn Cophnieacn or anldope

corresponding calibrati on -dnoesmtnh ocodp tfiroonm tahse sCaolw nT yipne
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F503ME
F503FE
FE03ME
F603FE

E504MS Response (Thru) 1—2

Response (Thru) 2—1

F504FS
Enhanced Response 1—2
F604MS
" Enhanced Response 2—
F604FS DUT Connector
SOLT
85032F (Keysight) Female

SOLR

85032B/E (Keysight) :
=0 TRL Male

FSO03ME SOLT Female

FigéfdieCali bration wizard interf

After the calsipkercatfiiacn ciad isherta,t iaon i tem interface wil
Here, takipogtt 8&©LTwoali bration method as an exampl e
OPEN, SHORT, LOAD, THRU, | SOLATI ON, amdng mwvhrnagh ntolt e
be <cal iThhreateedi.s no sequence relation Betmpegrheteheca
correspondi ngarcchliickr athieomokiresponding cali.bration |
After completion of the corresponding calibration i
di spl ayddweaftheorner .ohv hhallint betf apdiodmea teit @rd, t h
calibration progr esl€ cbhkarFiwiiilslh sthoow x1i0t0 % he cal i br at.
ara@utomatically |l oaded in the current screen.

Figé2eCali bration wizard interf

To Save the current calibta®awe RlEutal ¢ofno ra nfdu tuusree tuhsee
arrow keys to br39awvge t3meatliecdalss tttot ¢ +h@dIr oDnSthdne Type
dr elpwn opt iSarv,e cSltiacmkd Aster the f iOKeé ondSmawe amed ccluir

calibration Data and the current setting State.
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A.2 LogM 10 4B/ 0 dBm Save Recall

Save State As

Save Register  ~

Save Type

State + Cal Data

Flle Browser...

Figeép#ali bration wizard interf

643 Open Response Calibration

When a single porftiricuaitsecspomsepemdal i brati on, t he
error model of the test device can be calcul ated by
the test Lp@ADal ilbfe atthheesmt used for i1 solation calibrat

directional error can be calcul ated.

S11A Er: Reflection tracking error

S1IM
Er
N
Ed S11A Er: Rr!_flnrl_iqn tracking error
Ed: Directivity error
S1IM «f
Er

Fig62achematic diagram

Operating steps
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1. Prewetctor network analyzer

2. Set i nternal sour ce oustvpeughm iprotwe,r , t ¢ &t bfamequa @n dy

parameters
3. Sel €aY Basict«adnter the.Settings screen

4. Sel ectPoowiPyr,t 2sel ect the requi Cad , Kiaslteil bercat itohne KTiy
cali belaeg memtn e dtearad da |, e i DUITh&€onne cteRlageseptonse ( Open)
in Cadle TypadNedtockhr ocerast ept he

5. ConnecOPEMa&! i brati omhelememhtpoot according to the

Opehhor calibraFimihphawrwdtclthekcali bration interf act
the calibration, and save the calibration dat a
644 Short circuit respo@®oé&tcal i brati on

Like thkhkaraomaenr response -pak it basidroarwint, rndrseposnsneglies co
port wfHORAaIei belhémemind the reflection tracking er
LOADal i bela¢ miesam used for isolation calibration at tfF

al so be calcul ated

Operating steps
1. Pres/etct or network analyzer

2. Set internal sour ce oustvpeughm iprotwe,r , t ¢ &t bfamaqua @n dy

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

4. Sel ectPoowiPyr,t 2sel ect t he iroeqg wkii Cende , Kaslteil bercat t he Ty
conne cFteomra,d Mal, e i MUTheConnecteBeescptons e (i h €rdotle) Ty p e
and d&lixt¢tdk procerast ept he

5. Connect the Stedretmeadleitbrestti cpoort according to the
Shofor cali braFiomphaxdtchkihek cal i bration interfa
and save the calibration data

645 Ful | 1 port OSL calibration

Al lpox t OSL cali br OPIENH®RI N ale@ABa ltihlee b é meamt st he t est
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ports in turn to calculate the reflection tracking
the error model. of the test devi ce
1S
Ed Es 5114  Er: Reflection tracking error

Ed: Directivity error
Es: Source matching error

511M -}

Fige-2&chematic diagram

Operating steps:
1. Pres/etct or network analyzer

2. Set internal sour ce O ustweugim iprotwse,r , t d &t ,bfarndd gwai tedint ehry,

parameters
3. Sel €EaY BasictCaénter the .setting interface

4. Sel ectPoowltPyor,t 2sel ect the desire€dl cHisiebreati amekiTty
cal i becoamtnieaftearrad idal, e i DUtTh &€ onne cste@3el(c@®p eSth,oLb ad)
in Cadle TypadNeditockhr ocerastt ept he

5. According to the interface prompts, first connect
cl Oplktnho cali brate, then connect the Shor$%$hacmatli br a

to calibrate, and finally connect the Loadocal ib
calibrate. After cal iFbmattdhoex iits tchoenpd &ltieldr, a tcil d rc ki
calibration, and save the calibration data.
646 Transmission response calibration (two po
Twggort transmission response calibration is to con
to calculate the transmission tracking error in thi
is used for isolationicallialn atni em ratr t(lkce osasme | tki e ,r
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1T — = e S21M  Et: Transmission error

Ex

Et: Tramsmission tracking error
[ S21M
- > > Ex: Isolation error

Fi g6-2é&Schematic diagram

Operating steps
1. Pres/etct or network analyzer

2. Set internal sour ce o ustweugim iprotwse,r , t d &t ,bfarndd gwai tedint ehry,

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

4. Sel ectPoratriior,s21 ect the desired€atakKiskr a&tcitort hlei Ty
cal i becoantnieaftearad wlal, e i MUTheConne SteReescpgo T ar )2 1
oResponse(VYhro)Cd&le Thpedi fference i sanhd tNextkS21
to procerast ept he

5. ConnecTthrcdaé i bela¢ mmwentt ween t he test ports according
click Thru for €ahitbhexiontf handatl beclkti on i nterf a

and save the .calibration data
647 Enhanced response calibration (two ports)
Twg@ort enhanced response calibr atlieaneaed veractt svot p@r
and only connects the Open, Short, and Load on on
el emenboth ports for. i solation calibration

Oper atsitegp s
1. Pretsvector network analyzer

2. Set i nternal sour ce O ustweugim iprotwse,r , t d &t bfarrdd gmai tedint ehry,

parameters
3. Sel €a¥Y Basictcaédnter the .setting interface

4. Sel ectPolblaatnfBorRtsel ect the desire@atbtaKistel a&pteo nohflei t
cal i becoantnieckteonra,d Mlal, e i MUThe€ConnecStetBmrelcanced Response
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Y20Enhanced R¢JTpoi3len Cale Tthpedi fference is that
tested duciahgbjfashRIU otfle)ixtiecdk pr ocerast ept he

5. According to the interfaceampdompad,omrmoantest Open

the calibration successively, and then connect tl
per forTrhreudnlei brati on. After the Fd¢altiohreaxtiagtbribhieat com
interface, complete the calibration and save the

648 SOLT calibration (two ports)

Twg@ort SOLT calibration connects dlhemOpteracBhoest ¢
in turn and the THRU calibratiAnlRi terbetrweeamatimee et

ports can be calcul ated, i ncl u,dn algu déi nfgo rawiarredc t a roch a
mat ching, reflection tracking, taadeamd smabaoashlitngcé&rr
is also possi bl e eloe meontnetchh pgdret & OFAdDr. i sol ati on cal

FORT 1 FORT 2

I

PORT 1

Fi g6-2BError model di agram

Operating steps
1. Prewetctor network analyzer

2. Set internal sour ce o ustweugip ipmtwse,r , t d &t bdarndd gwi tedimt ehry,
parameters

3. Sel €aY Basict Caénter the.Settings screen

4, Sel ectPoblaatnlBor2tsel ect the desire@ataKistel atpteofn hlei t
cal i becoamtniegitearad Mda l,ien DWTe Connsedteo®LiTn Gale Taympdke
cl Nektto procerdast ept he
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5. According to the interface ,arnadmp.tosa,d codneaidmentd tdi lden
Pont successively, and Qple,i®Ho, @tk o aidtrerness psouncdciensgs i v e
compl etelthibal Pbrtation

6. According to the interface ,arnadmp.tosa,d codnairema tsi hteo
Port2 successively, a nQlp ec8 h ogrktn i daeidt ceonrsr essupcocnedsi sni gv e
compl ete2tbbal Pbrtation

7. According to the interface prompts, connect the

per forTrhreudalei b.rati on

8. After t he caHiinbitsaht € »int ctheck&kali bration interface

save the calibration dat a

649 SOLR unknown through calibration (two por

I n contrasgorto S@LeT tcweol i brati on, the error term in
Knowi ngparhaemeSt er of thHeérODHRYUL <Bhaibghhtimmati on met ho
to that of SOLT in that i tto ibsotpho spsoirbtlse ftoor. ciosnhonleactte dt

Operating steps
1. Prewetctor network analyzer

2. Set i nternal sour ce O ustweugip iprotwse,r , t d &t bfarrdd gmai tedint ehry,

parameters
3. Sel €a¥Y Basict«adnter the.Settings screen

4. Sel ectPoblaatnBor2tsel ect the desire@GakaKiskiaciofhhki Ty
calibrati ofFe@admal edom)UTheConnesecltec@tL Rn Cale Type
and d&lixt¢tdk procerast ept he

5. According to the interface ,arnadmp.tosa,d codnaisota tdi loen
Pont successively, and Qple,i®Ho, @tk o aidtrerness psouncdciensgs i v e

completeltbkbal Pbration

6. According to the interface ,arnamp.tosa,d coodneirdaotd tdi loen
PoR2t successively, and Cple,i®HKo,mthk o aidtrerness psouncdciensgs i v e
complete2tbkcal Pbration

7. Connect the THRU calibration kit between the two
parameters of the THRU do not have Tlorciad i kmrawn .o nc

8. After t he caHiinbirsaht € wint chec&kal i bration interface

www. si gl ent. com 103



SHN9 AUs eMfanual

save the calibration dat a

6410 TRL Direct Refl ection Transmission Line C

The -pwot TRL calibration method does not need to ki
kit, and all the error items in the error model of
connection methods. TRL tcla@HRWUr asttircan gshd h & ned ewnglhlt cuad €
reflection calibraandnaksmall Opseacobira®dShoftdransmissi

Operating steps
1. Prewetctor network analyzer

2. Set i nternal sour ce O ustweugip iprotwse,r , t d &t ,bdarndd gwai tedint ehry,

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

4. Sel ectPobleatntBor2tsel ect the desire@akaKsbliacionhhki Ty
calibration Flimad ®an e cD 0tfh eConneedtebcRti n t he ,Cal Ty |
and ®&lixttcck procerast ept he

5. According to the interface prompts,( Qpoenmneaxrt 3hoecer:
cali belagmamd Line lon na tRuornt, and clThriRetfH@cdor res

Lindems in turn tbd campbeaei othe Port

6. According to the interTHREalpirbenpd me nRed HOpedt otrhe
Short) callémemtli onanlsmesesndai Portaurn, and click th

ThrRef l,actli id ems to compleadli.bhhat Pomnt

7. After t he caHiinbirsaht € ®int chec&al i bration interface
save the calibration dat a

6.4.11 Par ti al Overwrite calibration

When the ports are calibrated, some error items in

unacceptable error items, the partial overwrite cal

calibrate the port-gsorgabOLT Ta#&laimg rextaehgpti wa wi ng
describes the partial overwrpdret caperraaliiolmr &toirorm cd
ful lpotrko SOLT calibration.
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Operating steps

1. Sel €aY BasictCadgnter the Settings screen.
2. Sel ectPobatnBort <Lelect the desi rCad ,cKadt Ibercatt itome |
type of cali bFamadmalc® n mdJETh eé€ro,n n e cste@@Ldltn t he
Cal TJTypedNextoclhroceed to the next step.
3. According to the interface prompts, connect t he
click the cQOprerng eprondi ceompl ete the Port 1 open
4. According to the interface prompts, connect t he
click the cQprerngd eprondi ceogmpl ete the Port 2 open
5. CIl iCtvker wrot®eini sh parti al overwrite calibration
Not es
1. Uncali brated ports candét be calibrated directly
2. Parti al overwrite calibration requires that swe
are the same as the values set by the previous
6.5 Internal source power calibration
The vector network analyzer has been calibrated fo

|l eaves the factomay, bmayi ohe Haatanyee sluf fcasenmt At

i mprove théhacageacyg,an conduct an interpaffeomiuoeg
any tests.
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SIGLENT N v B L
S11 LogM 10dB/ 0dB

ower Calibration
Accuracy
Channel 1 Cal Power Tolerance 1.000 dB N 1 exist Take Cal Sweep
Offset 0.00dB Num of Readings 1 L

oss Compen Off...

Help

Fig6é26rransmitter power <calibrat

Bef mantrd empbiwag cal i bdoastsi ocnomppeonwseart i on at di fferent f
set as shown in thie+tsdicgessi bel pwt oClaiddk corlosesspondi
values. After seatvtei ndh,e dlaitak OK t o

Power Loss Compensation

[] Compensation On

Load Table.
9.000 kHz

5.000000000 GHz
Save Table...

Clear Table

Add Row Delete Row

Cancel

Fige2dé&Set the interface
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Power <calibration operation steps

1. Connecpo-ithetees b campatpiolwlee MmKEKegpsi ght U2000 series
seriesancdtpgrobhbe to ensure nor mal communi cation b

and the power meter
2. Prewetct or network analyzer

3. Set internal sour ce oustvpeughm iprotwe,r , t ¢ &t bfamaequa @n dy

parameters
4, Sel €aY Power tGalknter the.Settings screen
5. Select the test channel and select the power out g
6. Set parameters such as power offset, capacity |in
7. Cl iTakk e Calt Sweteprt the power output measur ement

8. CliOKtoO compl ete the cal i bration and exit t he

measurement i s completed

6.6 Receiver calibration

The vector network amas$ yaeencodadlaielrobtyf poteearyi br ati on
may not guar ant ee seuwfefriyc i sintt w ateircount.acTyhced md u c t a rec
calibration before the teda drmsurneprtohvee dahlei btreastti oanc

receiver, it is better to calibrate the power of tF

SIGLENT
511 LogM 10dB/ 0dB

r Calibration

Calibrate R

Offset  0.00 dB
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Fig6R28&8eceiver calibration settin

Operating steps
1. Prewetctor network analyzer

2. Set internal sour ce o ustweugip iprotwse,r , t d &t bdarndd gwa tedit ehry,
parameters

3. Sel €aY ReceiCadr to enter the Settings screen

4. Select the test channel, select the internal sour
5, Connect the two ap@rtopru it REcsapbelcei fi cati on

6. Set parameters such as power offset

7. Cali broa@&! iRbroaCeel iTbr actenBbehclicked to begin rece

8. CIl iGkKk o complete the calibration and exit the rec

6.7 Port extension

El i mi mghte sofr otresthagdmnm xbera dihfef iparltt daxats&knavieaot dmunct
net work analyzer is a good met hods .Tthoe eclailniibnraattei otnh
paramdtserusual ly carriegle@amivheyet hbeufRé&r cablehes co
fix,tutryepically a -tppeaee.ceéehre (8cMAu, alN devi ce t o be tes
fixture. The device to begemne scooéntinyeacntadendtchbep stte&s tpafliixntel

result, the actual measur ement plane of the device
referende hgl zmenector, as whercthi ovindd pmdawvioadwsley ) al i
After the S parameter calibration is performed, the
measurement pladdckitg addedymi crostrip |i,aedl enigeéh,
parameters in the setting inter.face, to carry out

108 www. siglent. co



SHN9 OAUs eMa nu a |

Port Extensions

Port1 : [] Port Extensions ON

Delay
Distance - t DC 0.000 dB
Time
] Loss1 0.000 dB
Distance Units Meters
Freq1 1.000000 GHz

Velocity

Velocity Factor 1

¥ Couple to system Velocity Factor

Auto Port Ext..

Fig6éReort extension setting int

Manual port extension operation steps

1. Perform the appropriate calibration type (SOLT, e

PoEXtensions
2. Sel €aY Port ExtYemosritonEx ttensindrer the .Settings scr eec¢
3. Select the port that needs to be extended, the wur

The velocity coefficient is different, sandthéae p

transmission . Ilnpet isheiféegehmhtof the extenideld tr e

be calculated automatically
I f the transmission |ine has | oss, the | oss of th
AC | oss.

The AC | oss can be sel ecftreequen dyOSEBdi mtt drh el @GS g

the duadquency point.

Among themfitting algorithamef or two forms of AC |
1) Sinfrequency point | oss Lossl

Loss(f) = Loss1 * (f/Freql) ~ 0.5

2) Dudlrequency pojowsisRPRoss Lossl1

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

Loss(f) = Lossmr IZg ([fa/bFsr(eLgpls)s 1/ Lmoss.2)] [ 1 g (Freql
4. Sel ect whether to coupling to the system speed fe
for the specified port, .and when checked, for al/|l
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5. ChetkhRort Ext enbsutotnesn Galnd t he Port .extension wil!/|
Manual portsregtenei drhe user t o manually enter t h
transmission |ine, while automatic port extension d
l i ne parTahmee tcearlsi brati on plane can be automatically
by simply performing an open or short circuit cal i
The automatic port extension funsds on i s not avail e
1. Theweepype i s seweep power
2. The frequency offset is set to on
3. Waveguide transmission |ine port extension
Automatic Port Extension
Configuration
Measure on Port Number Setting
« Port1 ~ Port2 ~ Include Loss
¥ Port3 ¥ Port4 ~ Adjust for Mismatch
Method User Span
® Current Span
Start
QO Active Marker
Stop
QO User Span
Close
Fi g6-BAut omatic port extension set
Automatic port extension operation steps
1. Perform the appropriate calibration type (SOLT, e
Port Extensions.
2. Sel €aY Port ExtYemwsticoonPort Ecxtemséeéonthe.Settings sc
3. Select the port you want to extend. Reflemotrd pr ac
2, or both ports
4, Select the frequency span of the test.
There are three frequency spans to choose
CurrenttTleahrequency span of the current interfac
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Active Maekérequency poi,hnh tbhrilbsexsade , marikgmnor ed v
+sdti ngss ,Losmllyn b.e set

User Spsaen t he start and end frequencies set by th

Set whtenledosrs s houl dorbenoSetleetdetd hi s box ttohlemwstsomat |

i bhteransmi ssion | itmhealainlr apipdbry it to

The mi smatch adjustment option is only available
mi smatch increases the ripplelfon htehe itpmpdee ilsi nag
di splay of S11 and S22 wildl be greater thas 0dB,
arweseSlel ecting the adjustment mismatch item can i

peak value of thdeBAtithplughi $ hbel awwl O i ncrease t he
numeri cal i pat absdtreotny apfpe&ring. when it is used

Cl iNcekxtto enter the measur ement interface. Before
device has been removed from t-hercest Mmeasur emeht

performed. Of course, the test f i xttourceo ncdaunc ta ltshoe r
measurement. |t can carry out one of the Open or
out the Open and Short measurements. When two mea
average of the two mexzuuraeme wi ¢, drditmpe oved

Automatic Port Extension

Measure

Fi géB#utomatic port extension cali

6.8 Fixture measurement function

I n

addition to the poretctoxt exrediwan kfowmpalEwedade h e

functions for test fixtures

1.

2.

Port nmetoehmb(eddi ng)

Port i mpedance conversion
2<podeembeddi ng

N port deemimbdld (port 4/ 6/ 8)

Di fferematiah port
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6. Di fferenpadhdnmperdonvwer si on

7. Common port impedance conversion

Port match operation steps:

1. Ensure that complesed hae S parameter

2. Sel €aY Fi xt YrFeisxt ur eY Bet upMat cehnt er the .Settings sc

3. By selecting the port and the parameter represent
(AKA Touchetonkefmdegd¢hing modul e can be directly
mat c hmondgul e canl thesuupspeodr t s 9 topol ogies which are
is necessary to manually set the par.Crhetckr nygalthe:
Enabl e Port Matchiamhg a@s AlhlatPad i s.fVvbenhsthAeef magalk
range in the S2P file of the imported matching m
the current interface, the esyyyt didvaiall heextwoapasl a
uncover-efdedwency parameters ar e trheg2lPacfeid ebyantdh eal
uncover dd elmiugmcy parameters are replaced by the
frequencyt r@RmPgd hsddeme as t he frequency range of th

4. Cl iCclkose compl et e t heApspeltyt iFntgpotadide ¢cd i.tckke ef f ect
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Port Matching

LI Enable Port Matching On All Ports
Port 1 Match Type

O None

QO Match S2P File

® Circuit Model

Properties

Series L — Shunt C > Series C 0.000 F

0.000 H

l T ;:5 0.000 O

0.000 S
Shunt L — Shunt C Series C

TEALT T

1l Tl

FigéeBea&ort match

Port i mpedancepeamvidromi s eps
1. Ensure that the user has completed the S paramet ¢
2. Sel €aY Fi xt YrFeisxt ur eY BettupZenter the.Settings scre

3. Chootstegor t, the default system poqiyow haamctielrl st i
required valsuises annethe RTlhaen tIKKe c®| pamnameter di s
automatically converted to the S parameter. corres

Checki Eqmatbhe Port Z Convetrah ome @ms AprigstP pmrea t§ colr me d
on polrlt s

4. Cl icclkose compl et e t heApspeltyt iFntgpotafite ¢cd i.tckke ef f ect
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Port 7 Comversion

¥ Enable Port 7 Cormversion On All Ports

Port 1 : R: 50.000

FigeéB&ort i mpedance conversion

2<por t-ermlered operation steps:
1. Ensure that complesed hhe S parameter calibration
2. Sel €aY Fi xt YrFeésxt ur eY SRomutp DeEmbedter the.Settings

3. Sel ect amgelpoatt t hee nfboerdndionfg a@®2 P mpio@Gdker S2P Fil e
to i mport the S parameter of the fixture part t he

Checki rEgh atbbeE mbeddi ng Ont axllelanFortthat akmbpddadl ar e

When the frequency range in the S2P file of the
frequency rarcgereat e ehgatcem will extrapol at e
All tHe elguwncy parameters not covered are repl ace
al |l t He elgugmcy parameters not covered are repl a

making the frequency hxramagse tohfatt hoef S2hRe fciulrer ent i n

4. Checki Rgvehse Adapthér yPorepsesents the part of th

wi || needmbedidéende By default, the system rever s:¢

5. Cl icclkose compl et e t heApspeltyt iFntgotainde scd i.tckke ef fect
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2 Port De-embedding

¥ Enable De-Embedding On All Ports

Port 1 ’ De-Embedding Type

@ None

QO User Defined (S2P File)

Select De-Embedding

[] Reverse Adapter Ports

Network

8.5 GHz

not available not available

Fig6Bdembedding interface

N-port emb/adeedimmgddi ng operation steps

1.

2.

Ensure ubat hhe completed the S parameter calibr e
Sel €aY Fi xt YrFédsxt ur eY SBoup DeEmbedter the.Settings
Select the topology type

Thernes onhbpollogy types:

A(using network 1)

Sel ect t he weactherawfor kheanal YRATI eimn tleéect t he Ne
configuration that neerdlsedde dNea tvthridehdle ¢ Ednide edle t h e
oper atbheembeadper ati on underi FeadlodlydNathveorSKRX P f il e co
to the goe@twaealthierc ki Eqpabh@&B-Rdrt Ehibeednbed On Al | Por

t abeans that matlchpeodrt s ar e

When the frequency range in the S2P filam wliet he

frequency range isnetterbfya cteh,e tchuer rseynstt em wil |l . extrap
I n ot her words, aflrlequheen cuyn cpoavrearneedt elrosw ar e thepl ace
S2P file, and alfrelgeencgoparadehieghl are trhepl ace

S2pP file, making thé®2P efqluseanntey arsa ntghee offr equency
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4.

curr

ent .interface

Cl iCclkose compl et e t heApspeltyt iFntgpotaidide ¢cd i.tckke ef f ect

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

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

Network 4 Network 3 Network 2 Network 1

3

4

Network1 UserFile:

Fi g6BBeembedding interface

Differential port match operation steps:

1. Ensure that the user has completed the S paramet ¢

2. Sel €aYFi xt YrFéxtur eY Bieftu@r ent i att o Ponmtte Matt tdn Sett i n

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
mo d el is used.
Checki Egabhe Differenttab ReatnhsMahahiabl ports ar
When the frequency range in the S2P file of t he
frequency range set by the current interface, thi
I n ot her words, aflrleqguheen cuyn cpoavreaaneedtde rbsy arhee rfaplst ¢
S2P file and allftedguemcyvepareamdet gths ar e trheepl ace
S2P file making the frequency range of the S2P f
current interface.

4. Cl iCcclkose compl et e t heApspeltyt iFntgpotadite ¢cd itckke ef fect .
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Differential Port Match ng

FigeBeifferential port match

Di fferential and common port i mpedance conversion
The operation of differential portt iimpepadarcee comnnwved
simirl to that of port i mpedance conversion, please

6.9 Adapter removal /insertion function

Adapters are often used when the network analyzer
analyzer provides the function of removing and ins

and inserting adapters i s e maebeldesd,t ot hceaproreyt tocuat!| if butl @b
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Callbration

Calibration

FigeBé&dapter removal and insertio

Adapter removal :operation steps

1. Connehcet ttest cable of the vector ned¢ ovofr ik g uarnea | ty Iz
parameters of the npedrmwdahken droalty 2earl.i bRiartsito,n

2. Sel €aYAdapter Reomogwalt o the SettiRege veac Adept and s
tab

3. Remove the adaptor freaY Atiapt est ReG@eblliald rt Bteikecart € r
thedapter Reamofviadur at 8ehestcrelee port connected t°
removed, select the calibration kit tGlpidek¢tond s el
connect the Open, Shecerltemdmd gLwrard fcarl ifbulalt ilonport

4. Cl iFdknit ®hcompl ete the calibration and click Adapt

Removal oaperation
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Adapler Removal

*art 1

Cahbration i5 0%

FigeB®8dapter removal and insertion fu

Adapter insertion operation Steps
1. Remove any test cables from thef wplplotzs ochlibeadanalt

2. Sel €a¥ Adapter Reomogvoalt o the Settilngsse nstArheepn ean d
tab

3. Connect the adapt esel ecaty tAldea ptt egst Red@mlval rtaot ieomt er
t hfdapt er Rceomofviagur at ie®nrecdcrteneen port connected wi:
inserted, select the calibration kit modNéxt sel e
to connect the Open, Sdloemgmtasndrboé&adrcéaui br at pontt

4. Cl ikiknitsoh compl et e t he chada pbtreart i Rteomoawiddl t ool iccokmp | et

Adapter insertion operation

AAdapteri Rotklnwwevin afsquadle exchangeeqaddptieerngarhd ada
calibration method. Btei oo egh hme tumdkd owans piamstsr oduc
adapter met hod was often used as a faster alter]

met hod.

6.10 Ecal

6.10.1 ECall Overview

ECal is a new automatic calibration technology for

cont ains el ectroni c standards that are automati cal

calibration. These electronicesftantdarylsamdcd vtehd ecat a
the memory of the ECal module. The analyzer uses t|
to calculate the error terms for a measurement cal.

0 The calibration process is simple. The el ectroni
VNA once to complete the t-pott idca@lmsbmratgiuéom,edwibtyh
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mul tiple calibration connections.

0 Ahsortersegmered for calibration.

0 There are fewer uncertain factors in the <calibre
calibration being affected by misoperation is re

connection processes.

Use ECal to perform calibration

1. Connect the USB port onUSbB ep oErCalo nmotdhubl Aef vwoi attha ptahBeB |

cabl e. the module indicates AREADYO. When you ¢c
frequency range, and connector type are automati c
2. Connect a port on the ECal modul e to the test por
3. Press Cal > ECal on the front panel to enter the

A. ECal Config. Select the
calibrate. Then select t

configuration.

B. Confidence Check. Check

calibration.

Confidence Check...

C. Orient at ifduwt (ot®heel edcetf aul t
VNA automatically sense:c
C Orientation in which an ECal modul e
P VNA ports. Select fAManuce

speci fied port.

Characterization... D. Characterization. Vi ew t
information stored in ¢t

6.10.2 ECal Config

PressoomCalhe front panel , Press Cal > ECal > ECal
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SIGLENT
511 LogM 10dB/ 0dB

Cal Type B

OSL (Open, Short, Load)

FigedAeECal config menu

Select the number of ports to calibrate and conf

perfoRortl Refl ectionPecral i babib®Partémpl FBIFlat B8on, é
Port calibration.

Select the Cal Type

WhernOri endiag i dot offNe wctloi cknt er the automatic align

fOr i endiast iMann u éNle,pttol spkci fy the cali baaltiibbrma tpioan. 2

6.103 Confi dence Check

1.

PrefGaln the frmpoess p@all> ECal > Confidence Check
of Confidence Check.
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SIGLENT &
LB

FigedAa#Confidence Check

Compare t##hecckatwda th the memothet maasuaredewneri Bycb
The steps to compare when both data and memory tr
0 Press fAiMatho orPrtetses fiirMarntth 0p eneéemory > Math > D
0 Press fAiScal edo ofr eéewalfednt Paaled ,> Aut o Scal e.

0O Determine if the differences between trace | ine

6.104 Ori ent ati on

The ECal modul e aut omati cal | ySNddest etcetsst tphoer tcso nannedc tE &

ports. You can turn off this function to set ports
Manual port setting-Pproacecdli drfadi oRul | 2

1. Press fiCal o on the fEOalOrppaneManBrkess fACal o >

2. Specify a teMA. port of the V

3. Specify an ECal port for the port of the VNA you
122
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SIGLENT < VA i I |
511 LogM 10dB/ 0dB

ECal Select Port

Fi gée-4a8Manual port setting

6.105 Characterizati on

Press fACal o on ptéaes fiCalt €hparnedt,erFaatooy to view

parameters of the stored Characterization in the EC(
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SIGLENT < : L =

S21 LogM 10dB/ 0dB [F2]

Calibration

ECal Characterization Information

ECal SEM5012A-762210502A0002

Confidence Check
ID

A Date

M
N

Orientation

in. Frequency 9 kHz Autc
Max. Frequency 8.5 GHz
Characterization...
er Of Points : 1906
Factory
Port A Connector

Cc

Port B Connector

Fige#A8he factory information of Cal Ki
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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7 Data Analysis

7.1 Marker

The marker dehidedphmedataemdiEtdactmacer ace can set ni

mar kers and one reference marker.

711 Ordinary marker:

Pr essMarhkdewt t on on the AdonMaiplawdreksesaobimekhu to creat
mar ker, then set theifegberedatesmahyeqmabaleg®t on t
select the dAefstiegredt marrkhaenrker is created, the measur
di splayed at the top rviaghuer ombhtt he whfedremmdnietahmes i thaec e
We can cDeilcekt et iMeamikamd under the marker submenu to d

t hmar ker t o delpeutpe nfewlouenn t et pace i s del eted,beall ma
del etledc kKAltlhe®@fnfmand u e rksetribhme nu Marr ktehre SSiehmenu t o
del ete all mar kers on the current trace.

712 Reference marker :

Pr es sMatrhkbewrt t on on t hcel iRaKoenrt e mpcaeai e gt dkreeskserb me n u ma k e
t h@noption sel eRekdr ¢eheavi Ml elber Brye adteeRie d letr e ntclee Mar k
is created at t he olrdd &tairdyre tdf ttdeedachiasrrkaemt t he curr er
traceeftereenceaevi Mdr bber created atRefher € rosaerMemifodtelde t
byanmR After cRedkiregce MaR&kbdbeencesMaralare di screti za
mar keemd cowpl icrmqy, set t h&kedatr@& nfcerdiatp kafy 6sal ue and
ReferencevdMbukermdst he mmaRe&fehed mdd aMarok e bael i Sdteraesnce
(delmbaker Re€leir ek c ei rMaMdkreekseurb me n u Ldldeti ohhéeo del et

Reference Marker

713 Mar ker setting:

Pr essMatrhkbeurt t on on the front paneMar ket sBuabenuepnuur,r eanet

can make the following settings for the currently ¢

1. Di ffer(edreddtias)pITdye: di fference display modoep eins tdhleo:
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di fference di splbDeey tmo de, Oaodp dihderelme t he mar ker ds
di splay the di f foerrdeinncaer yb emawekeenr tahned t he ref erence
value is m@atlkeda wietfher"ence maddked thast hott beea, t
mar ker wi || be oamuttdimattircaalel.y Toetdi splhaaar kkbe, abbkbdt
t hReldg@ain to Cfdpecont he

2. Val ue di scrTehteiazlauwe odhi:screti zati on .Made tios tdleo sle dn

number of sampling points set on the trace, the
are based on the interpolation value of the sampl
dat a, not the real imgasbhreedadatadi Bgreeitzati on o
the marker can only be taken at the sampling poin

the measuraemeinthodati at elropeohpat kel dalt ae di scretizati
Di scnteot esel @rotp ttihoen , at thishmarmkeer tihse omltya sodl ect
sampling points, when the coordinate value of the
is automatically moved to the nearest sampling po
Di sciteot s el @fadtp tti hoen .

3. Fixed mbBh&efriixed mar ker modeFi sedhmaekfe ixse dd eefxau It ta
posit-a»ns (goordinate), -aixtis rcoopadnaatwegl we | (Y chan
trace data update. To keep the fixeéeldpeammanaodft d he
sel ecRi xehpget i on, then the marker ds value will keep
mar ker does not move up or down with thmetupdat &/
cl i cKypodwemmand agheofNbbmmapti on.

4. Dat a f:dorhrmatnewly <created marker uses the.Tcourrent
change t he dtahtmarfkemr maFcolrorfeakidt el ect the corresponi

in thep pmeonu. The foll owing data formats are avai
0 Trace Defaul't 0 Lin Magnitude
0 Log/ Phase 0 Phase
0 Lin/Phase 0 SWR
0 Re/ I m 0 Del ay
0 R+j x 0 Real
0 G+j B 0 I maginary

0 Log Magnitude
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@ Trace Default Log / Phase

Lin f Phase

Log Magnilude Linear Magnitude

Imaglnary

Figuleata format interface

5. Marker cdhmel negvl y created marker tur

ns

of f coupli

is only set on a singlcaiftfrearceent atnrda cehse dmafrrkets sa fof
need multiple markers on different traces to she
funcCiowglCoulpéceodnmand, and select the range-of the
up menu for coupling operation. When the marker ¢
number -axids X(such as frequency or time) on al/|l t
sets)ngnd the marker 6s setting on.ltfhet ts&aranamken r a
is not in the coupling range, the marker with the
number is used.

Note: when the marker coupling mode is on, the m
will automaticall-sgxmesveoboodi hat same X

6. Mar ker Ttheeblnee:wl v created marker cl oses t

he marker

t

al | mar ker datad aibhm et hevef cam afse the maMeReket abl

Tabte sel@mstt attlree a table will appear at the bott

clicMat her aTgaablne t o Cfédpecbnthe cl ose the marker
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714 Mar kDBrspl ay

Pr es sMatrhkbeurt t on on t fsetf rtchret ddasmdlay ef f ectMafrokrert he
Di spsalymenu:

0 Show Reatflmetsystem is turned on by default. | f thi
will be hidden.

0 Active TrMheOmslywtem is turned off by default. I f
reading of the current working trace wil!/| be di sy

0 Aligdgithie system is turned on by default. | f this sw
wi || not be aligned and displayed.

0 XPosSet the display positionagfsthe cursor readin
0 YPosSet the display positionawwifsthe cursor readin

0 Deci mal Byadefault, the Auto Deci mal Pl aces check

the decimal places for the stimuluseadahgecandbee:

715 Mar ker functi on:

Pr es sMatrhkbeurt t on on the front panel, use th#Macuerent

Functsiuvobnmethsue he currently selected marker to achi ev

O¢

Mar ker YSett atrte currentXcmarklémape@9i taisomn he sweepin
0 Mar ker YSeStt otphe currentXcmarkémapeyi taisom he sweepin

0 Marker Y:Seetnttere currentXcmarlkdémap@yi taison he sweepi
NotWhen wusing this command, the sweeping boundary
be changed to reduce the sweeping range, so tha

sweeping center point.

6 Marker YTBpanfunction is only available(dlkeémnadhe
mar ker. Set the sweeping range between the currel

position (x coordinate).

=~
D

0 Mar r Y RefetlLawel response value (Y coordinate)

r ef ence | evel of the current trace.

D
—

6 Marker YRBPélkaying to the phase slope of the curr
ad,j

c
(7]

ted to the receiver i nput, this function he

mar ker . For the equipment without conesbhawntsgamowup
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amther electrical del ay adjustment is needed. Th
l ength or da&lvimearonphaoen This function requires

so it is only suitablesfor proportional measur e me

6 Marker Y CO®%etFrelye current mar ker position (freql
frequency. Thi s f vanxcitsi ofni erledq ud fr etsh & heutxr e st | ma ak ¢
After changing CW frequency with this command, e
changed CW frequency setting.

6 Mar ker |IYf StAhe current mode i s SA,het hceurcreenntte rmafrrkeeq
If it is not SA mode, then switch to SA mode, set

and set span to 10 times of the previous step fre

716 Mar ker search functi on:

The marker can be used to search the maxi mamgweal va|
of the trace in the specified segrealk darmdaiam.g eilutl t ¢
bandwi dt hanfd Ibsaenodon§ i | tering.

716.1 Search domai n:

The sear ch dformeaguemasndlheded i n a mar kkEearc hs erearr ckhe r o phea
an independent search domain, and the derf saviete pi s f
range. The X coordinate movement range of the mar ke
set up to 16 custom search domains. The search doma
to overl ap. The search fiel dcdqutanpbe mat kéos a@mae halm
one sdaamah n

To set a custom searSeharddmaiom, omr dshe tfréddaomaipmanel |,
command Siemarscthe menu, anAddcd mm&nd hieru pt hmee npuop Then cl i
Domacommand agai n, click and select the newlpy crea
menu, and enter the Staamn8tram xtalbwxesi hettlopev t he dom
When the search domain of the curreiwi | hamlpe@r-airs omot

axis to identifyhtheuseamdah mhorkedaf Obetlesedarcl dsesma

t hBomacommand, sel ect t he sear ch duopmamenn ut,o tbhee nd ecllei
Domacopmmand again, Deendtrtehteme pcp mgrku . I f the search
mar ker i s del eted,auittomage aradi ydesmdi noi $ull span.
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7162 Max and min search:

PressSdadirdednt t on on the fronMWMaxpa$ed o oamadn dc I$Sievakt chheh e
submenu to move the current marker to thePmasismum
t h2earkctht t on on the froMaxp8ead mmaardd SieractkthBErhenu t o
move the current marker to the maxi mum Méap&Sesaecwhal

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

7163 Peak search:

Pr essSetabrbcunt t on on the front paReaskutbomesneua.r cBhne ftohree pseeas
for the peak value, the effective peak value to be

peak value is determined by the ,semar dlevda@amaiom,, pealk
Peak poAmacotgiing to the polarity, the peaks are diwv

Positive and negative. Thesipobsati omrsmewEsdrreeat lwea |l uef
greater than the measaffrea, yvmaanet heé begatiemespeak v
peak value that the measured value isesflassgadhahk the
Peak Podommand PFenakubenenu to select tBoadcpeh&npméans:
that both positive and neagéptethkes rp d ehkes saeraeg crhegar ded

Thr esholrd:t he positive peak, only the peak whose me
is considered valid; for the negative peak, onl vy t
threshold is considered valid; Bwhdént hteh et hproelsahroil tdy ios
as the basis for judging the val i diTthyr ecsfloc otinidea npde a k .
i n Rhaskubmenu to enter the required value.

Devi affhendevi ation value of peak value rmeeaesrusr egd t|
value of peak val ue aanr dtjhhe eme a spheepdpdowiiatileu ep colfar i t y.
peak waldewi ati on greater than the rated value is ¢

clicExthesioommand Piemsktuhmenu to enter the required Ve

After determining the effective peak range and sear

are several peakavsacialracbhlieng modes

Usi ngPetahke Seammmand Pienakubeenu, the peak with the | a!
among the effective positive peaks or the peak with
negative piea&bkuwestearbceh heeccording to the peak pol ar
pol ari t yoit,$h tsheet pteoak wi th the | argest measured valu

i s searched.
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Use Reéreek Right cY m¥mmardchiermskthbmenu to search the near e

from the current marker position to the right.

Use RPdaek Left cfomsmandcd enakubeenu to search the neare
from the current marker position to the | eft.

Use Neéxt Peakc dmmarmrcd Piermkutbhmenu to search for the ef
val ue next | ower than the current mar ker measur eme
next higher than the current marker measurement val
cur repadk pol ari BpttH ¢ heeteftective peak next |l ower

measur ement value is searched.

7164 Target search:

PressSdaadirdetht t on on the front paneTartgeeutbmamnech Béakeor
searching the target, set the target value and trar

Tar get Tvhael uteair get value refers to the .dfe stphoen sree svpaol nus
value of a point on the trace is equal to the targ
To set the tar dgatr gwed lcanmaeldi Tikr gtdibemenu t o ent er t he

val ue.

Transitidhetypeget points are divided into two typ
target conversion type means that the measured val.
than that on the |l eft side, whileasthdédanedghti me atsar
on the right side of the target polimandicbihmesrsd tihmn
t hear gsautb menu to select the convRotsdipan otny pree atns 4 eaart

posiarid/enegati ve target conversion types are regard

After the target value, transition type and search

started. The vector network analyzer has the foll ov

Use Tadireget 6Semmahd Tamr ggaltlemenu t o search for the neé
from the current marker position to the right. Whe

search from the starting point of the search domair

Use Teéreget Righto¥YimS8edrch the target submenu to ses

from the current marker position to the right.

Use Tareget Lef tcommaenar Tdir gdalttemenu to search the nea

from the current marker position to the | eft.
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7165 Mul-pdak search:

PressSetanrédctht t on on the front panel tMu | steia rPceha kf o&  Tnaur
submenu. Before searching for multipl e paenadk sp e ayko u
pol ar i tPy aikn TthhrrlPs h &l E€x canBe oln Podoammands in the subr
define the peak wvalidity. AfterMuwslettiti Pgaé h@mamnhdly e
to search alll effective peaks from the starting po
peaks with a markerwn. b®i Mc e otmmmome maarkeorsl on a singl

effective peaks can be found when there are many ef

7166 Mul-ttdarget search:

Pr essSetahrectht t on on the front panel tMulsteiarRéealk o& Taur

submenu. B et faorrgee t muwsletair ¢ h, you need to set the targ
Target aviditaesstubmenu to define the target validity.
cl i cMultTfheer get Semmamd to search all wvalid targets fr
domain to the right, and mark the searched targets
mar kemsa single trace, only the first 9 valid targe

7167 Tracking search:

When using the above search function, t he marker p
result, and will not be dynamically updated with th
be used to update search reSeadrthcshtwiotnh otnr @ e datoa.t
t h®er ac kcionngma n d and select thepsmanech tlh@eseéar chei p

mode uses the search parameter settings in the aboy

7168 Bandwi dth search

The bandwi dth search is a function for deterimining
of f points (on the higher frequency and the | ower f

position of the active marker or peak marker.

Pr essSetalrbcuht t on on t he front panelBatnad wsiedabhoéerna heClbian
BW SearchaBdabBkéCGnoptiloem to search the bandwidth. Af
completed, a small trianelfd wirlelqubeen cys eod ttch emarrka cteh
center fr eqfufenfcryequrancyandiuiangernyt ifarctlooss wi || be ¢
right corner of the window. ToBWu$Saearod affrhemlibeand wi
sel ecGfdpplie on. You can set whether to al aSom naheQin t he
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Facbmmand.

> 1:710.000000 MHz 14.223 dB

BW 16.398 MHz

Center

Low
High
Q

Loss

FigukBRandwi dth search exampl e

7169 Notch search

Th
fr

or
po

Pr
N o
b a
an
di
Se
b a

Th

e notch search dhinewhaea obhanmdwiudstend, towmwent er fFrequenc
equency sfirdeequaenndc yl oswi de) , Q and insertion | oss of
peak marKker position. The notch search functior

vint iand ends when points that meet the conditions

essSetahréctht t on on t he front panelNottos hsbenaerncun. tlei cbka
tch Sear clh mbraald eand Osep teicdn tthe perform the band s
nd stop search is completed, a 9mdl Ffrtegquamglye oWwi |
d the bandwidth, -cfefntfereduvemaupamrcdgy ataegy t fact dbos s
splayed in the upper right corner of thHNotwchmhdow.
arch eEmanmand again ®hdptsiedrctYdwhecan set whether
nd stop seaSaclhnd a®dd shammh d .h e

e following values are displayed for Bandwidth ar

O«

Bandwi dt hTh(eBW)i:f ference in frequency -bfet waad t
| ower freqtenpegi alicsw)(.Hi gh

0 Center frequeRcpqU€rDyYyerm)t: the middle point bet
cuaff and higheof ff rppqiurtne.g wikHi2g h

0 Lower freqwdrcyodwmttowdrow)lrequency of 2 measur e
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separated by the defined bandwidth / notch val

0 Higher freegepudncoyiigntHdi gher frequency of 2 measur
separated by the defined bandwidth / notch val

0 Q:Ratio of Center Frequency to Bandwidth (Cente

0 Insertidmon}(Bdhes mgasured value of the position
ti me the bandwidth/ notch search is executed.

7.2 Mathematical operation / Memory Operations

The vector network analyzer -tsrugpperitrs meamo my. tlhte aoal

kinds of mat hemati cal operatctieomndomemmoe ycaraeet d:a
calculate and di splay stati s,mainda lppeecdahkt)a o nrerabne e dsatfaan c
addition, t hirm ufgdr mihlea badilttor , you can use multipl
di fferent channels to build custom formulas. When

needs todbeutarthe current data needsDatttaMeemosyor ed
to complete the st oDiasgpemaogpue rbaatri,ony.oul nc atnhesel ect th
Di spl ayrdataonly, display me#morayx et raaade memodrgi ¢ plaaye
time. The four mathematibcel aodemamobogstofhcdatae as

val ues -omadatand memory trace are | inear:

0 Data/ Mebbbovyyde the measured data by fbecdiabnan cant
used to calculate the ratio of two traces (such &

be regar dredr mal itzheet i on operation of test dat a.

0 Data*Membeycurrent measurement data is multipliec
0 DattMe morCu:rrent measurement data plus data in mem
0 DaffMemorGurrent measurement data minus data i n me

this function to store measured data, The error i

7.3 Conversion

The vector network analyzer supports parameter con’

—_

he current trace to the required parameter mode. T

(00]

conversion types.
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0 ZRefl ect: | mpedance inZ.reflection measur ement
. P
w =
p Y
0 ZTransmimpedance in tran&mission measur ement
W = W W
Y
0 ZTr a8bkuntl mpedance in parallel transmission
o 2
W
0 YRefle®eflection measYWr  ement admittance
. p
W -
W
0 Y-TransmAdmittance in traiismission measur ement
. p
(O
w
0 Y-Tr a8buntAdmittance in parallel transmission
. p
W -
W
P
W -
w
¢ O .
w = w w
Y
60 1/:S Reciprocal of S parameter.
606 ConjugatCiommwvert the measured value to a compl ex
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Z-Transmit Z-Trans-Shunt

- Y- Reflect Y-Transmit

Y-Trans-Shunt

Conjugation

Fi gu-BRrarameter conversion type

When both the fixture simulation measurement funct
fodst at e, the system will use the value set in the
systzZze(npreset w)al ube: b8Oused. The operation steps for
as foll ows:

1. Cl iMakk¥hAnal yWsGenvereasntielre sel ection interface.

2. Select the corresponding conversion type, effec

7.4  Equation editor

I n ¢edqeattidomor, we can input the algebraic formulas
functi ons, and reference the data available in the
entered and enabled, the workingf ttrlaec es aevti |florbmulda sa
i ne-al me.

For example, eftfeor ™M heTher mobhae is calculated by di

by 1 and subtracting the value ofa?20Ohle pcooirnrte spvwenedg |

calculation is repeated 201 times, once per point.
The operatioemqusaeidemnof ahe as foll ows:
Cl iMakkYhAnal yysEcguat i onerEtde e Qqulaeeidonor interface.
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Parameter story Equation... Sitore Equation

data

n2()

atani

Fi gudAkormula editor interface

I n the formula edit bopjandendtagra ft on dtoirannd heopd eormrantud ras

After setting the formula, click OK t®bqratisittoat hes f o
to On to take effect.

I ntroduction to formula editor interface:

0 Enabfelect the box to enable the currently entere
currently edited formula. | f the data traces used

these channel s must have the shdechambelsof dat a

0 Functiofesnamnalint sstores some commonly wused functio

other functions set by the system.
0 Par ameSeelreect the items that need to be measured o
0 History EWsuead itoon:sav-et predi basimyl as.
0 Store EqQtadrienthe current input formula to facild.i
0 a:Move the cursor to the Il eft without clearing th
6 A:Move the cursor to the right without <clearing t
0 Backsp@lcear the character while moving the marker
0 Cle&tear the currently entered formul a.

06 Numbers, opeadatonsNtuambtesr:s, ¢ o mmpann do pceornasttoarnst s .
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Description of funct.i
Common functions

Abd compl ex a)
Acosscal ar a)
Asi(nscal ar a)

At a(hnscal ar a)

at ahompl ex a)

at ahkcal ar a, scal ar
Conjcompl ex a)
Cogcompl ex a)

CpxX scalar a, scalar |

Exgd compl ex a)

Im(compl ex a)

Lh(compl ex a)

| og@dompl ex a)
Mag compl ex a)
Phas(fecompl ex a)
Pow compl ex

a,compl ex

Re(compl ex a)

Si fcompl ex a)

Sqr(tcompl ex a)

TanN compl ex a)

Constant
e

Pl

Advanced functi on

A(complceoxmpd ,ex b,

ons and constants in

Description

Ret utrmes sqgrt(a.re*a.re
Ret utrms arc cosine of

Ret utrmes arc sine of a
Ret utrmes arc tangent of
Ret urmes phase of a = (
Ret utrmes phase of (a, b
Ret utrmes conjugate of a
Takes a in radians and
Retuansomplex value (a
val ues

Ret utrmes exponenti al of
Ret utrmes i magi nary part
of the result (zeroes
Ret utrmes natur al |l ogari
Ret utrmes base 10 | ogar.i
Retusaqrst (a.re*a.re+a. i
Retuathan2(a) in degree
Ret ua ntso the power b

Ret urtrhse scal ar part

i maginary part)

Takes a in radians and
Ret urims square root of
t he -chppdrf i npgie/r,alpi(/ 2]
Takes a in radians and
2.71828182845904523536

3.

14159265358979323846

Description

comjF11

conversiaan

= brtryd

138
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d)

A(scalar i, scalar j)returns A(Sii, Sji, Si
B (compl ex a, compl eF12 conversion =bZO)y/(
compl ex d)

B(scalar i, scalar j)returns B(Sii, Sji, Si
C (compl ex a, compl eF21 conver si oean) *dM*Xk/) Zq
compl ex d)

C(scalar i, scalar j)returns C(Sii, Sji, Si
D (compl ex a, compl eF22 converas)i*onl +=d)( (+1 b *

compl ex d)

D(scalar i, scalar j)returns D(Sii, Sji, Si
H11l( compl ex a, compl H11 conversion = - Z*0c XK.
compl ex d) a)*(1+d) + b*c)
Hi{scalar i, scalar jreturns H11(Sii, Sji,
H12( compl ex a, compl H12 conver sitagrr (= +a* c /+(
compl ex d)

Hi12scalar i, scalar ' returns H12(Sii, Sji,
H21( compl ex a, compl H21 converrshifa)n*=1+d) +
compl ex d)

H2{scalar i, scalar ' returns H21(Sii, Sji,
H22( compl ex a, compl H22 <conversi o-a) =)l /cZ
compl ex d) a)*(1+d) + b*c)
H22scalar i, scalar ' returns H22(Sii, Sji,
Kf accompl ex a, compl kfactorabs ((alab@(d) " 2 +
compl ex d) b*c)”~r2)/ (2*abs(b*c))
Kf alcscal ar i, scal ar returns kfac(Sii, Sji,
MAPG compl ex a, compl maxi mum avail abl e( Ip/loaw)e
compl ex d) (a, bsscqgedk)f(aac, b, €1,)d)) ~ 2
MAPGscalar i, scalar RetuMABG(Sii, Sji, Si]j
MSG(compl ex a, compl maxi mum stable power g

compl ex d)

MSE scal ar i, scalar RetuM®G6(Sii, Sji, Sij,
mul( compl exm@al,ex b, ef act otab=s ((a) *"2)c dnj( @dIs
compl ex d) b*c)) + abs(b*c))

muXscalar i, scalar Ret umwmk(Sii, Sji, Sij,
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mu2( compl ex a, compl efactofab=s ((d) *2)c dnj( @d)s
compl ex d) b*c)) + abs(b*c))

muZ scal ar scal ar Ret umwma(Sii, Sji, Sij,
Tl compl ex a, compl T11 convdrashdno) £Db
compl ex d)

Tl¢scalar i, scalar jRetuThi(Sii, Sji, Sij,
T12 compl ex a, compl T12 conversion = al6b
compl ex d)

TlRscalar i, scalar jRetuTha(Sii, Sji, Sij,
T2 compl ex a, compl T21 conveard/di on =
compl ex d)

T2Lscalar i, scalar jRetuTaak(Sii, Sji, Sij,
T2 compl € mpal, e x b, T22 conversion = 1/Db
compl ex d)

T2f@scalar i, scalar jRetuTa3a(Sii, Sji, Siij,
Y11 compl ex a, compl Y11 conversion -a)=* (#
compl ex d) b*c)/ ((1l+4ba)cH)(1+d)
Ylil{scal ar i, scalar jRetuYhis(Sii, Sji, Sij,
Y12 compl ex a, compl Y12 conversienc¥ / (1Y
compl ex d) b*c)

Yl2scalar i, alar jRetuYha(Sii, Sji, Sij,
Y21 compl ex a, compl Y2Iconversion-2%=b)(/1(/ (Z109
compl ex d) b*c)

Y2tscalar i, alar jRetuY2s(Sii, Sji, Sij,
Y22 compl ex a, compl Y22 conversion =-d)(1
compl ex d) b*c)/ (( 1l-ba)*(1+d)
Y282scalar i, alar jRetuY2a(Sii, Sji, Sij,
Z1l compl ex a, compl zZ11 conversion -d3 A0 *B-
compl ex d) a) *d(})b * c)

Zllscalar i, scalar jRetudhs(Sii, Sji, Sij,
Z12X compl ex a, compl Z1l12onversion =a)zZ0FH*2c)c
compl ex d)

Zl@gscalar i, scalar jRetuZha(Sii, Sji, Sij,
Z21 compl ex a, compl Z21 conversi oRa)=tdf®*d)2
compl ex d)

140
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Z2QLscalar i, scalar jRetuZas(Sii, Sji, Sij,
Z2X compl ex a, compl Z222 conversi-an* (=1+40* -
compl ex d) a) ®d()b * c)

Z2@scalar i, scalar jRetuZa2aad(Sii, Sji, Sij,
Channel parameter dat a

dat a Corrected dat a
data(scalar i) Corrected dqtta aacfe thruand¢
me m Me mory dat a

mem(scal ar i) Memory data of trace i
XAXIi s X-axis dat a
XAxis(scalar i) X-axis data of trace i
S11S22 Sparameter dat a

Commohhp ar a me tpearr a me tp&arr a me tplear a meatnedrpar amet er @efini ti

port

1.

negt wor k

Mi x iPmag a meH)er

W v O . © 0

5 %o 2 0 o
2. Admi ttance( parameter

0o . @ . ® O

2 Yo 9 & o
3. Il mpedance (pPaAa)y ameter

] . 0 . » O

® ¢! ® O W
4. transmpasamcer)er

W ® . o 6

0 O O @] 5 0
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5, Scattering trangmission

& Y(l') Y
W "ap

W — (&)
(GON )

. 0 an .

w — w
(GON )

Sparamet er dHprav armte tpéeor a me tpdarr a me tpear amet dpaamadiet er

(2port ngtwork

1. SparameomrveHpartaomet er

parameter

. APY P Y Y
O w3 = = T
p Y p Y Y Y
Y
O - < = —~
p Y p Y Y'Y
JY
O < : —~
p Y p Y Y'Y
o I 3 p Y p Y Y'Y
W p Y p Y YUY
2. SparameorveYpartaomet er
N ﬁ . o Y p Y Y
O p Y p Y YUY
o 2o < oY
O p Y p Y YUY
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¢ JY

<
»
<

€
€|o
©
°[o
< <
°|o

3. Sparameory edptartaomet er

oY p Y Yoy

® ®3
oY p Y Y

¢ JY

®w 3
5 Y b Y VY

@ ® 0 C oY
7 p “Y p nY “Y nY
p Y p Y Y Y
W w 3 = =
P Y p Y Y Y

4. Sparamedorvetrrtansompasamat er

o Y p Y Y
¢ JY

" oY b Y Y
e ¢ OY

oY p Y vy

5. Sparamedomry elptartaomet er
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Description of

Operator

+

Not e:

1.

2.

operator

w 9
~
w Y
~

- Y
~
« p

Y —_—
~

formula editor 6s

Description

pl us

mi nus

mul tiply

di vide

power

opening parenthes
cl ogpiamrgent hesi s
comma, parameter
equal

exponent

priority:

operator:

i s

separator

144
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7.5 Trace statistics

Cl iMaktYhAnal yYsStsat i,s tsiects t h@®ntsot aotpuesn ttohfeu nsctifahteinsutpi pcesr
right corner of the interface wil Janddi sppelaaky ttoh ep enacka

of the current working trace.

Peak to Peak 112.98 dB

Mean: 4332 dB
Std. Dev.: 357 dB

Figubetatistical data interfac

7.6 Limit test

Overview

Liim Lsna tebaamhovimsual i ze t elshte datna tande srte scwlntpsar e s
data with the defi negdualliioiiteqaadji pd pndd dte si tfheer mat i o
measured data point. Limit | $miet¢lardtploddnddplt g tf ar ma
and | imit |ineimadel amt omaesftarf uiphels s adil €epgl ay types

Limit table setting

Cl iMaktYhAnal yysliismarnd t hep pidipal og box i s s hadiwmi ti nt g ste,

sound type, | imit table, global pass/ fail can be s
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Limit
Limit

Limit Test Sound Type Limit Table

[] Limit Test ON ® Sound On Fail L] Show Table

¥ Limit Line ON QO Sound On Pass Load Table

[] Test Sound ON Save Table

Display

® Draw Failed Segments QO Draw Failed Points

Global Pass/Fail
[] Global Pass/Fail ON
Policy @ All Tests Must Pass

QO All Measurements Must Pass

Figublei mit test interface

Li mit test

60 Limit test on: Check this box to dpamsFad t he d
judgment resul't

6 Limit Iine on: Check this box to display the |

60 Sound on fail:swhentetdiswher the point on the t
beep will sound.

Sound type:

Sound on fail: When this box is checked, t he ec

O«

6 Sound on pass: When this box is chechadsestshe ec

Li mit tabl e:

60 Show tabl e: Check this box to open a table at
i mits.
O Load tabl e: Cal | t he savedtHlaeimitt Gy edeThaa |l $av
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Gl obal /fpaaisls:
Pas/§ aiinndi cator is a convenient way to monitor all/l m

Gl obal /fpaais-kClweck this box to display the gl obal pas

Pol i-8&¢l ect which of the following requirements mus
di s pp ags

0 All tests -moiiss epastsing will read the results fr

is on) pass, the gl oipal®despass/ fail status wil/ k

0 All measur ementWnlimnuss glalssmeasured data points

test | imits afdtthtee gllioriatl tpestsi @@l | status wil

Notlken this mode, tihfdoese mohleisneiat ttteesstt st @t e, padie gl ob
fail wif ®i.di spl ay

Limit Iine setting
Cl iMakthAnal yYsliismit YThbiteopen the |l imit |line setting
cl iMak¥Y Anal yysliismY Bhow Tabpen the | imit |immas sdetotwinng

the figure bel ow.

Unused

Max

Min

Delete

Figu-fle mit | ine setting interf:
Limit line type:
Unusekedvalid Ilimit |ine.
MaxAbove this |Iimit |ine, the measurement fails
Mi Bel ow this | i mit l i ne, the measurement fail s.
Del eDted et e | imit | ine.
Begshi muRrusquendalgi mift | ineds starting point.
End stifuégsendblgi mift | ineds ending point.
Begin refpespoatshkleioniit | ineds starting point.

www. si gl ent. com 147



SHN9 AUs eMfanual

End resRespo®ntsikleioniit | inebds ending point.

7.7 Point Limit test

Overview

PoiLnitmi t i s a test form that can visualize test dat
data with the definegqudli imfiritegaurad jigdgegmedesi hhlee mat i o
measured dBoiamitpnoiitntand | i mi t t essnti tdhrag tp atnddissup Itaay | e
formatpoilmtmd t and | imit test functions are automat

Poilhitmit table setting

Cl iMakthAnal ysRoailtMmand t huep poipal sdolwmx iinst hePdiimtur e |
Li mesBoungp®oilhnimTlatbl e can be set in this interface.

Limit

Point Limnit

int Limit Test %oint Limit Table

- . M Show Table
Point Limit Test ON LI Show Table

» Point Limit ON So Load Table

Sound On Fail

Save Table

Fi guBRoilnitmi t test interface
Poilhitmi t test:
60 Poilnitmit test on: cGmpakethhe Haekat with the | i mi
AFail 0 judgment result.
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0 Poilnitmit on: Check this box to display the | i mi
0 Sound on fail: When t hine dsowr & nsefnsde llpescitinetd ,t hveh dn
a beep will sound.

Sound type:
0 Sound on fail: When this box is checked, the &ec

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

Poilmitmit tabl e:

60 Show tabl e: Check this box to open a table at

poilntmi ts.

0 Load tabl e: Cal | the saved | imit tabl e, The sa\

Poilhitmit setting

Cl iMaktYhAnal ysliismi t YTRbilleitntigapenpohleitmi t setting inter
al so MaltthcAkn al yYsiismY Poi nt LShwoiw YTe@lpen ptohlsmitmi t sett i

interfaseshown in the figure bel ow.

Stimulus Lower Lim Upper Limit

Unused 0 Hz 0dB

Unused

On

Delete

Fi guBRoilmmi t s$aterhgce

Poilhitmit type:
Unused: plomnivianhiitd.
., OnOpemoitretsit.mi t

Del et e:p dhientent & .

Sti mulFuequencpyoiddtmt e
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Lower :Liowietrr | i mit of response value for point | i mi?/

Upper :Upmiet Iriesiponefe value for point | imit.

7.8  Ripple limit test

Overview

The ripple |Iimit test functipgédbntboben|l bei pet st médnich
i mi t can be set to evaluate whether the measur em
defined as the difference between the maxi mum valu
excitati®ome rraingel.e I'imit function is only applicabl

i nterpol ation.
Ri pple table setting

Cl iMakthAnal ysliism¥ Ri ppgloe open the rippl evet eain setting
test, soamd rtiyppel e table in this interface.

Ripple
Ripple Test Sound Type Ripple Table

] Ripple Test ON ® Sound On Fail [] Show Table

+ Ripple Line ON O Ssound On Pass Load Table

[] Sound On Fail Save Table

FigufLerRi pple test setting interface

Ri pple test:

0 Ripple Chetckomhis box tofodetatdheanmi ppasferad &€t t o
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Ripple IChemekomhis box to display the ripple | i1
0 Sound oWhémaithis box is checked, the VNA will b
und type:

0 Sound oWhémithis box is checked, the equipment

0 Sound onWlpamssthis box is checked, the equipment

i pple tabl e:

0 Show t@béek this box to display a table at the

editing | imits.
0 Load t@allle:t he saved ripple Iimit table.
0 Save tSaabvlee:the ripple | imit hteappke CEHbl sdaevfsad |ftaol
pple I'imit Iine setting
iMakt WAnal yysiiismit YTRbppgloe open the ripple limit set
so MaltYhdk al ysliisnM Ri ppflSeshow Ttablepen the ripple | imi:
shown in the figure bel ow.
FigudL&Ri pple I'imit setting interface

pe
60 Unusddawvalid ripple test |line.
0 OnOpemipple test limit |ine.
0 Del eDeel et e ripple test Iimit |line.
gin sthkmadwency of ripple | imit Iineds starting p
d stifmuégsency of ripple Ilimit |Iinebds ending poinr

X r iMaxliemum value of ripple test.

sol UThe:di fference between the maxi mum and mini mun
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Mar gime di fference between the absolute value of ri

7.9 Bandwidth limit test

Overview

The bandwidth I imit test functiabandpashbefusedrtoThe
[ i mit test caml|lfurnd hewh dappehadk fi nd the frequency po
specivfailesle t hevagea®k t he | eft and right ahniddds egfuenkty
bet ween these two points is the filter bandwidth,

mi ni mum and maxi mum all owable bandwidth specified i

Bandwi dth test setting

Cl iMaktYhAnal ysliismi Bandwitdot open the broadbanwetean se:
setandwi dt h t esatn,d stoaungde ttnybpgadmnidsvi dnthern f ac e .

Bandwidth

Bandwidth Test
[] Bandwidth Test ON

[1 Bandwidth Marker ON

[] Sound On Fail

Target Bandwidth

N dB Points 3.000
Min Bandwidth 10.000000 kHz

Max Bandwidth

FiguLlBandwi dth test setting interface

Bandwi dth test:

0 Bandwi dth test on: Check this bognto set t he be
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60 Bandwi dth marker on: Check this box to display
O Sound on fail: When this box is selected, an al
fails.

Target bandwi dt h:

0 NdBoints: Specifies the bandwidth threshold in
60 Min bandwidt h: Enter the lower | imit of bandwic
0 Max bandwi dt h: Enter the upper |l imit of bandwic

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

7.10 Time domain

7101 Transform
Overview

A vector network analyzer is wusually wused to measu
DUT. For the time domain characteristics of the D
obtained by inverse Fodiameairn taohhaosd cotrene. i slithnee taismet h e
axis to display the measurement results. Then the

two different visual angles of frequency domain anc
Ti me Domain Settings

CliM&t¥ Ti mBomaiYnTi me Domai N TSatnisgtoor nopen the ti me
transform setweingniseéerfheestart time, stop time,

this interface.
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Time Domain Setup

Transform

] Transform On

Transform Mode
Start -250.000000 ns

O Low Pass Impulse

Stop 250.000000 ns
P O Low Pass Step

enter .000000 s
EEs LALLL ® Band Pass

Span 500.000000 ns

Set Low Pass Frequencies

FigufLdri me domain setting interf

TransformChketckchhe transfortm wwewmdichh modeswi tch to
Start:Seitméhe start time of transformation displ aye:
Stop Semet he stop time of transformation displayed.
Center Setméhe center time of transformation displ a)
Ti me sSeatn:t he t iheedsaspédormbti on di splayed on the secr
Transform mode

0 Low pass iHmpguhl sreesol uti on, suitable for vi ewing
propagatfirreqqulemvwey signal . I n this | ow pass i mpul s
and negative frequency. S@thetefvorPasswlrerigave s ta © & ik
frequency wil/ be automatically adjusted, which

is necessary to calibrate after setting the ti me

0 Low passTled epiimpl est way to determine the discon

capacitors in equipment that propagate | ow freque
0 Bandpdlshse: si mpl est met hod, which can be used with
when measuring devices with | imited bandwidth. Ce
beshown. For the same frequency range and number o©
is twice that of impulse mode, whi ch will hide
response resolution. The measuremenmtequamgeg isd eipn\
Set | ow pass frequencies:
I't can only be used in Sew bawsPmesdeFrtdfiet emecaskusrecekme
range is inversely proportional to the starting fr
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frequency as t hesthaartmonngi cfsr eogfu etnhcey . Cal cul ate the s
the formula of | ow=sptaocsps fsrteaqg u e nfcrye/gpuoei nnctys . The cal c
|l ess than the minimum frequency of the vector net
frequency may change.

7102 Gati ng

Overview

The gati ngavamntcdri ometowor k analyzer is the most wusef
When the time domain characteristics of the equipm
only cthhbeosreequdomai n i mesponse, eliminate unnecessart
then view the frequency domain characteristic cur

transfor m. Th ee ngaabttlileresg DfENn ccthiaaoam ct er i ze dsowi taldsaptt econ
Gate Settings
Cl iMakk¥hTi me GX¥tGartg ng YS@d tuipnog open the gatimlgesewe i ng

could set the start time, stapdtgméee sbaperi i mbj s:¢

Time Domain Setup

Gating

[ Gating On

Start -10.000000 ns Gate Type Band Pass
Stop ) Gate Shape Normal
Center

Span

Figu-LdGating setting interface

Gatisswg t@mhen or close the gating function.
Start Stitme:the start time of gating.

Stop Siemet he st logpeett i me of

Center Seitméhe cetnhgeaset ti me of

Ti me sSeatn:t he t it mpetspan of

Gate tSeps: the type of filtering performed by the g:
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O«

Bandpa&Kss:p the response in the gating span.
0 NotcRRemove respbhgeat iursg ngpan.

Gate sBlBapethe filtert hgadar axqgt e tuisctii@sneoff our opti ons

nor mal,anwi an&a xi mum.

The parameter tth@di nhngi banofion is shown in the figu

Gate shape

I Sidelobe level

Bandwidth ripple. —_/

Gate tharker
-6dB

- T1 >

Gate start ime Gate stop time

Fi gu-L®8i agram of gating

Parameter descr ifptnican omf: gating

Gate shajBandwi dth rSidel obe | ¢

Mi ni mum NO.1 dB -25dB
Nor mal NOo.1 dB -45dB
Wi de NO.1 dB -52dB
Maxi mum NO.O1 dB -80dB

7.10.3 Wi ndow

Overview

There wildl be sudden changes in the stmeratsuamdnest op
which will |l ead to overshoot and ringing in the ¢ti:r
the overshoot and ringing in the process of frequer

Window Settings

CliMakt¥h Ti me G¥tGantg ng YSWitmngpowpen the window weetting
can set t he Twien dotvhees ndlew shoul d be balanced bet wee

and dynamie$triamget he mini mum window can get the be:

156 www. siglent. co



SHN9 OAUs eMa nu a |

the maxi mum window can get the maximum dynamic r ancg

Time Domain Setup

Minimum Maximum

Kaiser Beta 6.00

Impulse Width 229.934230 ps

FigudLeNindow saeterhgce

Three methods of setting window size:

0 Minimoaxi mwWs:e the mouse or touch screen to
window si ze.
0 Kaiser:UBet & he Kvaailsueert oBfectheange t he window si ze.
0 | mpul se Ugiedttth:e ivmapludles eofwi dt h t o change the wi
L -
i L~ Minimum window
E /» ---------------------
; i = d
[ \ Maximum window
i LY VT
b eym
Fi gu-L @i agram of maxi mum and mini mi
7104 Coupling
Overview
Trace coupling all ows t-domaangepat ametmeasuaerd make
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parameters in the channel changef rtehgeuckanamyé n Bod ¢é x @
domain measurement parameters at the same time, fir
gating parameters in the coupling setting interface
changed in timardmmatn meEdeo mhi equrermrcswr ement par ame
changed automatically to reflect the effect the ti/

trace coupling i saxdrsl ¥y eddeel d rccaeb | see tttoi nYg s .u pT h en gr edsou |

not change the measured dat a.
Coupling Settings
Cl iMakt¥hTi me GX¥tGartg ng YS@dwpltiongopen the couplieng sett

camrets transmi ssion parameters and gating parameters

Time Domain Setup

¥ Coupling On
Transform Parameters Gating Parameters

Z
Stimulus ¥ Stimulus

[] State (On/Off)

[] state (On/Off)

¥ Window

& St
¥ Mode RS

¥ Distance Marker Unit ¥ Type

FigutdLe8oupling setting interfac

Couplsiwige@lhi ck to enable coupling. At this time, all

The foll owing conversion parameters and gating par e

Transform parameters:
60 Stimu$Sesting of the start ,andhespanop time, cent
0 St aOeaOf fS)t:aactehter ansf or m.
0 Wi ndokKwei seranBletpaul se wi dth parameter.

0 Moddeow pass pulse, | ow pass step, bandpass.

0 Distance mawhkeenr suenlietc:it ed, all measaredcdupltadce

Gating parameters:
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Sti mubetst i

St at @n/ Gfwfi)t:c h

ng

of the start ,andhespanbhop time, cent

of

gating function.

Shap@i ni i mavli aen ma x i Mu m

TypBandpass a

7.105 Mar ker

Ov e

Wh e
di s

rvi ew

n a mar ker

pl ayed i

measur gnendte s s

Mar

ker Mo d e

Cl iMakt h Ti me

nd notch filtering.
t smMeathded par amet er, the distance pa
n the marker reading. These settings on
the distance marker unit is coupled
and Units

G&tGantgi ng YSMaukptea open marker Settttimg i

mar ker moded weibsity factor in this interface.
Time Domain Setup
Marker Mode Units
@ Auto ® Meter (m)
QO Reflection (divided by 2) QO Feet (ft)
QO Transmission QO Inches (in)
Velocity Factor
FigudLeMarker setting interface
Mar ker Mpdei fy the marker mode to determine the
GenerAMudticoa,n be selected when meRefulrd offir dBm P Mmir@ETEed B T
be selected when measuring any ratio parameter.
Autbf the measurement paRaemetefTirams&hi poailambeesgel ec
automatically. | f the meaSupamameff pra,oviineé b ebre issel & c
automatically.
0 Refl echiisopni:ays the distance from the source to
di vides by 2 (compensated return path).
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0 Transmi ®ssphays the distance from the source 1t

0 Uni tSpecifies the wunit for the displayed marker

met er , feet, i nches.

Vel oci t ySeftactthoer vel bDltertayn stmaicstsoiromfl i ne, where the v
is 0.7 and the corresponding value of wvacuum is 1.

7106 Advance

Description

I n tdiomemi p alsswpul se and step transformation modes, |
extrapolation function provided by the instrument t

the extrapolation value.

DC Val ue

Time Domain Setup

DC Value

" Auto Extrapolate

Manual Entry  1.000000 U Extrapolate

Open c Load

DC Value Setting

Ent Mat h Ti me Dom@ime Domai nAdBevanepPC Val ue
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Auto Extrapol(Auteo SEn thrcdlpsoeldatteo turn on or off t he

processing of the instrument.

User ManualseBrmt rcyaan manually enter ¢ uBxttorna gbodt avt@eh u e s
to obtain the values extrapolated by the instrumeni/
provides conve©Ope&hior tatnpdaddo mffi gur ati on values, al |l o
choose appropriate extrapolation values based on tt
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8 Guide For the TDR Option

8.1 Overview

Measureduéncy rcaqniptdimsmesf ormed to the timeddmaann tc

charact etrhUtlTkes DDR opti on provides the tamal goimai n

functions and eye diagr anm asiermmypl auts edrnsmesuaaaetdi omo,n ew h

mi ni mi zing the neqgu pfifoeme o dlbaemaa Ihgebsstsas some i rrepl ac

advant ages:

1. Ti deomadamal gybows the positions and properties of
DUT. It can be easy to acquire the i mpedance val
analyzing t he ti me domai n reflection characteri
transmission | ines.

2 Using the time domain gating function to remove t
it becomes possible to scmhat atecft hBUT cesfqtueernetyh e ofr
removed.

3. Theyei agram si mul agdsg'oth Heaendkc tdmy et ernal TIMAVE¥Tf or
usedudInt virtual bit pattern generator to provide
signal integrality analysis.

4. | f you want t o degsiedg wbahkicgolpmgped sadit gional signal t
emphadeéesnphasis or equal dwavebar mthenadvancen TDR
be of wvitalYouscr tf omegduto change the DUT connect |
easy to simulate the eye diagrams with the differ

5. You can idnijreecctt Ijyi tt er into the inpuf tsaitgrsali cfador e
dagram is introduced to simulate the probability

When using the TDR option, there are some nhotes:

1. When opening the TDR option or switching the DUT
be celdaRl ease finish the cali br at lhomonr rweiczta rrde shuel ftosr.
the <calibration data and recall it when requir e
oper ation

2. Please operate inoft hfechbRnenaosmf darooddbapossi bl e. The
TDR option desends on the time domain traanad or m,
|l ead ntcotraeasform resul ts

3. Don't c¢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 |l ast eye diagram wil/ be drawn w
which might take a | ong ti me.

4. I't's NOT recommended ta heddcetodamanuypdaaeesj | o6r be

5. I f there are dooro trmoaon ymuwci hn dionwf or mati on in a window

traces, it wi | | be useful to maxi mize the window

8.2 Open/Close/Preset TDR Option

To switch on the TDmRad-gtDRIND R utshee nt hteh eo rbduetrt on. " On "

The TDR tool bar will appear at the bottom of the sc¢
the user. I f you have the trial |l icense forottiheg TD
you that the trial ti mess ewxiplibr edec mansenat | fceheetrt B¢

on the TDR option.

SIGLENT < [ [ 4
T11 Impedance 20/ 0Q

Fi g8LEDR Option interface

To close the TDR opt*DDRTDR ead dien or tdi®dawMaH e bkeu tsted re ¢
VNA will restore the state t.bulteomhatophieonoppehgd
TDR tool bar wi Il close the TDR option too.
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Cl itchier e autt t onBa b arh eoSettthpeb i n theamdBbRet YNAbwir!l | pr
the TDRCbparobnhhe calibration data, allocate the tr
the settings i nh®BDhR ooptsiiosnh arctall tiegbrrtaitewo h | wneadd t o be
agai n.

8.3 TDR Setup Wizard

The TDR setup wizard popsi suwpi twhhdergtrtadnef iTORti otpit e B
checkiBlooaxw this wizamdondeti deawhether the iwitgh&r d po
option or not. The wizar dSetanp bW uxgiredn8d s1b g rhebf c k h ac
Setupb in the TDR tool bar.

TDR Setup Wizard Overview

Siglent Technologies
VNA Option TDR

3. DUT Length

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

measures the characteristics of a test device as a

function of frequency. The frequency domain

information is used to calculate the inverse Fourier

transform for time domain results.

Note: Do not connect pulse pattern generators to the
instrument test ports. The stimulus signal for time

domain is simulated in VNA Option TDR.
| Show this wizard next start-up

Fi g8P2PEDR Setup Wizard

The wizard wil!/l guide you to finish the DUT topol
measur ement , and stimulus ri se time settiBrgrorThe
Corrreaoan he first page of the wizard, and the wizaro
you select. The calibration iotplee as @odR ovial iObhbati bhu:s
I f you dodiniabetdhe setup in the wizard i mmediatel
calibration is necessary laenfadryesiassccur ate measur emer
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8.4 Calibration for TDR Option

There are two calibratiDens kteyeesk eiwn & hHe sTSD RC onfpheéncsa:t
former only moves the reference plane to the end

ignoring the signal |l oss in the cables. And the | at

Fi g8BEDR Calibration Tab

I n addition, the TDR option can still easily use va
use of el ectronic cali br ate ocnalciobmpatniecnt so f eorra tciad ri bir:
To use the original Bati obh &bl omBa gpethteicdig < kc dlhiemn
Setup tab in the toDbRmarcadti btrlaeg ebatctcomdaofg -up t he

di al og box; To use electronic cal i BE€Cabtutotno nc otnop opneernft

el ectronic cal-uprdtiabongi bokhe pop

841 Deskew

Clichbesh®wtt onBasbdheoFetttheeb i n t he TDR tDoeoslkbeaw t o
di al og. Connect al lt lkt@\bA,e sa nadn dc ofninxetcutr etshet oot her en
not hing or the OPEN c alDelsrkatwitd ro nkiitn. tThtee rdFdlhiogk tame
buttongafrktaeakmaak asapeddmekbwtton to finish the Deske)

CliclOpt hbount t on t oD eocspkeernw tCHpitai loong , in which you can s:¢
type or operate-bhtyhbebecrlpdctat i Dne omal i brati on type c
Standaypeu-tt bwn meéeHs Optthyodefault. | Shpoptchbonpsgot
should connect the SHORT calibration kit to the po
one port at a clicRombmttbe,cbutegypoandghwowgl d finish
to ftime sthask in the dialog.
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TDR Setup Wizard Deskew

Port 1 Port?2 Port3 Port4 Automatically
— — — — length of the

< o~ o~ =
(® ) (® ) ©) ©)

1. Connect all cables and fixtures to VNA.
2. Disconnect DUT from cables and fixtures.
3. Press Deskew button.

Deskew (ok)

Options

Finish

Fi g84AEDR Deskew Wizard

842 Deskew & Loss Compensation
Clicleskew& baoss onBasbaheoSetttheeb in the TDR tool bar
Deskew & Loss CwimpamdatTlhen wi zard can be divided in
finish the Deskew and Loss Compensation calibratior
At the first st ep,r eag uD drsskdenwe tThaoldi b rsatt ih@n siasne as t he
i n t he fseesckbeiwo n

At the second step, the <cali boanatlelWwTh tooppeorlaotgiyo n Udnedpe
topol og¥nf8ienglle Port@oppotaltamaebeldes and fi xtures to t he
other ends of t heaflOPxEtNu rcead etbe are a@mi Mdga sounree t on i n t h
wi zard, w@li ¢ edlnartk@ahpep ear Metastuheet t on t o finish the ¢
calibration. Under othetacbDWhetcopdlwomgiceash, esamame &d
connected tothbewppbpatd BBStructs, to both ends of
Meas wrug t on i n the wjirzederok/hawiapgp daor Methetbiug t on, t hen
execute the next operation.

At the third step, you canelceomencetc &€ vdrhye pmLdrAtD, cand
corresphPhommti ngon Ebhexealbtbration step. ndrhecesdxepry s
to finish the calibration wizard.
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I f you finish all necssscariyk ko #hiteld roant itoon soapveer aa ri b ne
calibration tdhéet ajbstntd ncltiockcl ose t he wizard.

TDR Setup Wizard

Port1 Port2 Port3 Port4 Automati ates the electrical
= = 8 1d fixtures.

©) ©)
N N

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

sure button.

Close

Fi g8bEDR Deskew&lLoss Wizard

At any step of the wizard, it's allowed to execute
data wil!l repl ace ori il odblatdatna.t oYacu ocsen tchlei owk ztahre
all data measured in the Wwppbhytdtonl esssgoe thhem. cl i

8.5 TDR Channel Setup

When theuiddORaomni yathd current state is saved, and e

are dednedt ende,w channel is added for the option. When
chanmeilng avckeldet etdhe ainmstrument is returned to the
The current channel settings can be changed in the
i n $eétetpb.

Data _
Mem 3 =
Hot TOR

DataRate 1

Avoid Spurious

Source Power  0dBm

Fi g86EDR Setup Tab
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851 DUT Topol ogy

In addition to the Setup wizard, OWTe tDolp litbdgwal o gy
menu i Badib@r ofettthmb. The traces and windows are
accortdda ntghe DUT topol ogy.

I f the DUT topology is changed, the calRabi driadcm oa
becomes necessary before amadogclifsathemeabubemehnbnol

be hel d, save the state in time and recall it when

852 DUT Length

The DUT | ength means the time that the signal takes
pl aamred i s refbowrédtimtnnai n responses of DUT in full

and points oafretedec echtdoanmghle DUT | ength, and the span
aut omaciataul pted by the DUT | ength whhehne tth emet ianxee sd. c

nortecommended to change the sweep settings by other

TDR Setup Wizard Step 3/4: DUT Length

Port 1 Port 2 Port 3 Port 4 The length of the DUT is automatically
= = = = measured and used to set the time span for

“,n ) { | | @ ) & ) time domain measurements

1. Connect DUT to cables / fixtures.

2. Press Measure button.

Measure

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

Fi g87BUT Length measure wizard

I n laddn to the Setup wizard, DUE D&figf EbngBlhecan be
bar oSettthpeb. I|It's a convenient way to set the suita
t hRUT Ledpgahog. AQItboakt bheon tthextitbedxopeh the di al og,
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the DUT according to the pictur eMaandbrusnsbnubébdowait
t her etoakmar k to appé&amiibsdiltiocnk ttoh ec |, mrsce ftihrei sddh atl loeg DUT

setting. I f the measurement ntrefat mat sooudi affoyghwi dé
the users that the DUT | ength wildl be set to the me
853 Sti muMaugsni tude 1 n Time Domain

The stimul ust Imaigme tduodneaiinn c &n i bme Heniptlibno Bthted ar of
t het upb, which defines the magnitude of tdhoemaimpul s
responses of the twWatés under the format

854 Port | mpedance

The port i mpedanceed anZXitbmxddred nFumheatri @8 e tttheeb ,
which defines the reference innnpedahocestof caheutate
formampedance

855 Vel ocity DHaecltedCra m& tca n't

The velocity factor is the ratio of the velocity o
VNAs <calculate the distances bybdadedtirarcd mirs s iwhn c
provides the accurate positions of the impedance d
bet ween the velocity factor and. th®en deiietlheecrt riisc cchoann

other wildl be cal chuellaotwed by the equation

6AI T AEROUIO—L
MO QQa Qaueod " e O

Theel ofcdadtyor and dielectricVelbosit ayatnaetioedtae rs €t Ciom
textelsox Mot ke Fubat i oSie ttuhpeb .

856 Power Level

The power | evel is the power of the test Sbgnak tra
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Powempi nboxMoirre tFlhuebat i oShe ttuhpeb .

857 Average

The average function means that the final measur e |
results in the several sweeps in the same setting,
averaging factor. The aver agemfarmroso en dceagnr edee, ¢ rhbeuats

down the update of tr &eetpdaat@ahaddcdtse miecteidch®UFnd ocor

unchanged during an average sweep.

To enable or disable théAdveaevagheg kbwonxicviemodiglgecd fi ck h ¢
Setupb. The average f &aetotbhtolxe nr ibghtsedaf ithhe heheckbox

Fi géB8Aevg/ BW setting

858 | F Bandwi dt h

The I'F bandwidth is the Haedwiedtcly i ltlee si ntnet imedir.
bandwi dth keadset nclaeaw émwwgekps.ti me

The | F bandwi dt hl Fc aBa nbdewel sdetbho Mnhedr ldepe Gfet tulpd .

859 Trigger Mode

The triggattmedehannel sweep state change when the
triggeHomdd@&eaps that sweep can't be started even
Si ngrheeans that only one sweep is WUpomggeweedpthlye mpmlee t
triggeri smosdddtol d/.SQoompt i nu o urse/aRtsn t hat the trangdger S

continhpwwesps.

To switch theCbnt gogeno,umdlRiRumitbodt thteon at t he top of t he
switch the tSiimgglee!l Bk t/HSdd ntgtl @n at t he top of the T
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8.6 TDR Trace Setup

Without taking the set coupl i ngarientap palciceodu nttog a hei
Usuall vy, the traces i n -ddmraiTdRc owppliiomg laanrgd i meeraknetrin gn
t hat t hteestedrtrienlgs ar e appliediotnthealel itshea tsredc eosf. dle
conf i gafroart ieovner y DUT topol ogy.

861 Sel ect a Trace

I n addition to clicking tohnehérsace€weap d-trdavene maehnfuor ma

the top of the TDR tool bar has the same function.

862 Trace Scale Settings

I n the TDR option, there are severtalllsowteadmdtoi €« hana!

scale or reference value manually.

86.21 Aut o Scal e

To apply the automati é&dustoaldbeuatbteotnt iantg st,hecltiocpk otfh et he
click the suitabdbenoménon Ewetheoptul baax 9§ et tdfe anetham

scal e ssetting

OptiXomeans that the horizont &l ess@btto matoifc dlhley .ctulfe re ntt h e
ti me domai n, the scale and reference value tahree <cal

frequency domain, the horizont al axis is set to the

OptiYvaoanneans t hat the verticias asuettiognadafi ctahd yc urTrheen ts ctarl a

value are calculated by the maxi mum and mini mum of

Opt iXo8n¥means that the hor iesoofnttahle acnudranveenrtg éticrashaidasx mat i

The method is the same as introduced above.
Al |l Tmeaaxcres t hat the horizont al amd everti caalt daned s c a
met hod i s the same as introduced above.
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8.6.2.2 Manual Scale Setup

Manual calibration Settings are i mplemented throug
Hori zomst alsed to set the Horizont al cobVedtinaaksadd
to set the Vertical coordinate and the reference va

the value through the number button on the front peé

TDR/TDT

Ref Level 00

~ Time Coupling

Fig8b®cale Setup by manual

The vertical axihéerefueheyt damasni has no concern wif

channel , ®©DImdkiys gtidbapyaat of t h.e trace dat a

863 Memory Trace Management

Memory trace mandadagdmd ta-thbsvni maetnhtehe t op of the TDR
t hRat>aMemr der in the menu, and the current trace da
orders in the menu are display modes tdhhéut hentdat aat
The opPfrheande data trace and the TimemopMe mMomeaea sar e i
only the memory tracBEheshopsinmemntshe nwiynd dhw dmad a tr a
opt Danha&Meenns btohtdammef v.i si bl e

864 Measure Parameter & For mat

The memseswnpraer ameters and formats of Ptalreea meta@e esf ctame
TDR/ TtDaTb .

The physical si gnmefnpaaamet ef s maadfefr eqmancy i homai n
same as t hgargeemeetfearltshe WV N®&IL md ndomai n, T parameter s
measme tar amet ers, meaning that the ratio of the ma

to the stimulus si/gmgplud swehsitgiasulltuisa n smieppt ed to DUT
in a span. For a specified DUT, S mayamehielrs TBrpar a:l
are functionasdef 8Bahepetméied stimulthe tunpiempull esgear a
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response of the DUT, which is of vatnal.ysimportance i

Parameters

Time Domain

TDR/TDT

Impedance

Fig8iléneasure parameter setting

The formats of T Ilpag akheigr r bhangiRecalluwlei ch are the sa

par amet er s ;| nmpoendcaawmelfo latr e added. T parameters show
responses, @moealk waysdl uwasnbtere ot her words, the i magi
zero. Therefore, |l maginary or phase formats aren't

magni tudg &bnddin Magmats is intrinsically the absol

par ameters.

| mpedafnacremat is usually wused for the reflection T
calcul ates the impedance value of each point i n t

parameters (reflection coefficienssnunder btatke wHi

i mpedance. The distances are calculated by the del
| mpedafnocremat, the positions and properties of i mped
on the trywy,cewhivd lsaumpl id @ ¢cnepeosrft ant i nf ormati on for faul
I n Itmgedafnocremat, the TDR option regards the T, param
and calculates the i mpedance by the equation as f ol

. P

W —

p

Vofor mat means the trace shows the time domain wave
the specified stimulus. The magnitude oBttme Ampmul
textibmxBhebar o3ettthpeb. | n ttrhivm ¢f tocramalty ,means t e trac

pr odutcihTe qpfar amet ers and the magnitude of the sti mul

Cliclkmetabegrae amet er but tosinhe nl etffhizer agindtalllse t h ememetas ur e
parameter of the current trace switches to the cor |
domain transform of the-downreenhuti ac@#baslircdik .tolfilTot

switch to balance or unbaildawane mgpamua inetthddb & s ddilgiret. K ot h
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To change the For mautd dwnl intekn ut.h e

865 Stimulus in Time Domai n

The stimulus type can -hewsememnum itmhmet IS¢ i Phat ametped | b
tab. There are stwo chitooBned ptsi dry pleowpass Step means
the unit step responses and the option Lowpass | mpl
responses.

The rise time or impulse width of the stimulus sig
textbéoéxtrinsically, it controls the beta value of t
transformation to weaken the sidelobes. Because t he
domain data, the data tr wndadatmaom atattahd eaardd dfo fsroaen

as the extensioni mpuwibet ri csfe tthener @egponses signal
sidelwliesh is called "trunkKaitswendeWwf keowér sApshkeybnde
but aggravates the extensi omndfritnlges rdiosven ttihmme rars oil r
transformati ohrei §Sdhetilmeager i mpul se wi dtahr goefre tthhee st
val uehkafi ser window functi on, the stronger effects

transformati on.

866 Smoot hing

The smoothingsthectiramrcemdlge a e pinacoriiimggi ntal e wti rttaicee d a't
average of the data nearby. I f the | ocal change rat
|l eads to |l arge data errors. Therefore, the smoothin

parameters are reflection S parameters.

To switch on or off the Ssmwmoo thdihineggk I aux® ait ra otdbhaer c loif ¢ k
t heDR/ TtDeTb .

867 Tr aABAkl ocati on

The TDR option wil!/ del ete all existing traces an
automatically for the DUT topology, and set the tra
i s activated. The operatsomndeltdtees Slelttonggi ndlut t

remain. There ar e tshroe e htotobseT h € | Mipxteéndeahnhso dt hat t he t
i b htti me and frequency domaiAl lane®nal t baat etdhitey Triee ac @t
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domain ar e h&l logpdldalmesEdns onl ¢ hteragesn¢c Wodoemaihm.t i n Si
ended ffiopoltobgy, oMiyxedhavapt abh e.

To use the trace allocation function, clAil tbcaheohu
box iiThr atchee Clmhart r aflD R/hTeDalb .

Trace Control

TDR/TDT

Fig@L#&race Control Tab

868 Trace Setup Coupling

I n the TDR/TDT Tab of TDR, users can select the Cou

option to enable Time domain setting coupling, Mark

869 Ti me Domain Gating

Theéei emai n gating fatnhcet itoinmet rcacnmdiomr mresponse into
after removing a part of the response. Usually, the
domain response after removing some faults by remoyv
i mpdance di scontinuitprescedilhe eonpaebtlathegesnt he ti me
transformation, setting tthhedepmaiamertesp drms ase,moo/kes erav
tracedfei @aquency domain whosse copaipileglt sett i ags, or c|

domain transformation to observe the frequency r esfg

Thei Wemain gating settings in the&atlTbhRgo pdfDBAhhTeDA N b €
tab.

To switch on or off the ti meatdiecnmgeick bgati ng functi or

www. si gl ent. com 175



SHN9 AUs eMfanual

Data

Mem

Gating

| Gating
TDRTDT

Gate Type Bandpass

Fi g8L&TDR Gating Tab

To change the function type of theTgphkdm.g TThaengept ic
Not eneans that the responses in the gat iBaghdmparsge Wi
means that the responses beyond the gating range wi

The swheodllt axtdchaorx be used to change the start and s

gating range.

8.6.10 DC aVl u e

Description

Il n tdiomeai palssw pul se and step transformation modes, |
extrapolation function provided by the instrument t

t hextrapol ation value.

TOR/TOT

Mask

DC Value: Setting
Ent MR, TDR/TDT, DC

Aut o Extrapol(Auteo SEw thrcdlpsoeldatteo turn on or off t he

processing of the instrument.

User ManualseBrmt rcyaan manually enter c uBxttorna gbodt avt@eh u e s
to obtain the values extrapolated by the instrumen!:
provides conv©Opeg&hior tatnpdaddo mffi gur ati on val ues, al |l o

choose appropriate extrapolation values based on tl
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8.7 TDR Data Analysis & Output

The gener al mar ker search functi onaniasl,ysdasid|l athlee ei &
some shortcuts provided at the top of TDR tool ba

maxi mum/ mi ni mum with trackinghrilsne atdidme i ©engr c¢htheanfad

search are introduced asantaH d/ gtoilsme i cho mdien TDRa ot d dmne
To <correct the errors of i mpedance <calculation r
mi smatches BpeéhendUd|l gorithm is introduced to rev

every point DbDUTd.he passive

The shortcuts to save/recall the state files, outplt
are proviKiepda-tlibrwnt menu at the top of the TDR tool ba

871 Mar ker Setup
I n addition to the general ways Mbao kpauathbangne ntehneu rmaatr kte
top of the TDR toolbar is a way to add or del et e mae

The order in thMarfkiers tp egérboouhp noefn u hies shortcuts t o me
mar ker tracking @bdlkegses Tthree opeamnah ntf umant k em, owh itlhe

Max Mi st arts the tracking search for maximum or min

872 Ri se Time Search

Rise time search is ont fteiameai d @arbdien ,feostloit hte hee arcewh n
fallingsadlg&hbelsetto t heen d tdabrtstlp daatyd asntsap i on type and
corner of the window if successful. I't's a tstracking

To switch on or off t hRi sre slel-@VNRi s e a I 8@ Y%ocpltiicokn t h e
i n Mhe ker Soeuatirbonin menui ngSedueiettabl e search tthepe de

requi rsement

873 Delta Time Search

Delta time search i s othtgi mesv ad d naabil re, efdoloir cdlthlee e d iafcfiee r
bet ween the time where two traces rise or fal/l to a

| f successf bks,eta tloabtenle wielllati ve | evel on both trac
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at the top | eft tclhoatnmretraionfs tthhee wsitnadrotw t race of t he ¢

the results update ssf the trace data change

Cl i c KUTti meeo.r.d.er Mam ktelre Ppe-i bwvh menu t HIT opdeinaltohge, and t

settings of delta time search can be changed here.

ClicKralé6t prublit menu to change the staTtat8tepr) of
pudtlt menu to change t haéateisme pddmaicre.ca@Antstaaret i one s

start trace, while it's allowed that more than one
The target relative | evelPosfi (tie xdidborxichhe chinalbeg s et

To switch on or of UTitrme Bred&lklchbox!| i ck t he

874 Peeling

I f there are two or more i mpeganteofmi smet ches demtt
at the first mismatch,athe hepgtdemsmahehgyeducesin
the next mi smatch might see€mlwadlern nghampeldancenuct
coef fimiigehntt d ead to obvious errors after the first
phenoaeexnpl ai ned above, a new approach to calcul ate
is intradeubed TDR option. The algoritmhsm daliudleat ¢ he
i mpedance of the next section by the impedance of

incident and reflected energy in reality.

The algorithm presupposes that the energy sum of i

path the signal transmits through, which means that
This is an imperfection oifont hleosasl gaolrwdyhan, d emrde atsreas
Beagse of the recurrence method in the algorithm, t

i ncreases.

I f the peeling function is enabled, the ed@dBoeoption
instead of the traditional way. The fuhmpéedaonfce ava
t heefl ection T parameters. Tal s wikteethetngckboxffnth
Par amét@er olfDR/hTeDalb .

875 File & Data Output

I n EFihpe-d bwn menu at hEbDR tto@l mdr, shertecats HSomefile

and data output.

The oS3awa Stasta.s.ed to save the currastasfti€lSéd, aamnd c

178 www. siglent. co



SHN9 OAUs eMa nu a |

Recall iSt aumsed .to restore them from the files.

The oFadveea Trci Dadusaed .t o save t hESWHurdre8ntamtdBsaabvee sd at a
all available 8&smp.a3 NPnhd tee whodaet d or mat depends on th

Screensihsotus.ed to sava&s PING islce.eenshot

8.8 Eye Diagram Simulation

881 Overview

Eye disagamsed to anadeywze tolHe tihrefli ntersymbol i nter
transmission peit far mawpoet awhi ¢tlool for signal i nteg
simulfaaunginnohudedT R t dip tthhuemint @ svi rtual digital sign
frequency characteristics of the DUT. I't simul ates

the DUT, and analyzes the outTphuitsi diifsenmdelntt d rgent t dre
wapwyfusi mg osscdadpdeo to dr aw l®ree diagm@amseed to provide
signal to the input port of the DUT. To simul ate di

the eye diagram modul e.

FigetLle&yel/ Mask Tab

The dcdatad py6i eye diagrams in the option wildl try to
di agram and mark them on the diagram if required, w

i nformation quickly.

The jitter injection andasfabvsttedatoepeoaatiyagr amef
jitter in the input signal on the transmission perHf
The mask test on the eye diagram and preinstalled

estimaghet her the eysd haei algrsamnmeetgui rement s.
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