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1 Introduction

Th8l GLENSIG5003/Xeries is a benchtop RF signal source

o® kHz to 6 GHz. It features | ight weight, small si
education,ampdomaicnti emance.
The series includes the following model s:
Vio dlar Frequency Range
CwW MODE | Q MODE
SSG5040X 9 kHiz GHz None
SSG5060X 9 k+6z GHz None
SSG50 40 X 9 kHiz GHz 10 MHz GHz
SSG5086/0 X 9 k+6z GHz 10 MHz GHz

Features and Benefits:

Frequency ranges from 9 kHz to 4 GHz/ 6 GHz

0. 0WMA frequency resolution

Level outlptDt diBrmomo +26 dBm

0.01 dB | evel resolution

Level as@.udfBa(cty p. )

Phase nbkP86edBc/ Hz @1 GHz, offset 20 kHz(typ.)
StandardaAM, PMManal og modul ation with internal, ¢
Pul se modul at iz6nd/B o(nt/yodg.f) rati o

Pul se train generator (option)

USBower meter measurement

Support 1 Q modul aRSKASKP DHmup uti t@QAM and ot her modu
support data source Mualtdyalback generated by
Suppornmodtuheati on of | EEE 8602 .Gl ®.9m9%%ZdZgBee and | TU
Support the playback of protaoqcdDBVLAINVEGBMA,NdGEM,n ¢
BLUETOOTH and other communication protocol signal
Support the generation and playback of waveform ¢
Welr emote control is supported, which is conveni e
Equi pped-iwmicthh (80 x480) display and capacitive to
operation

Rich communication i nHest acdsS.B DdaniChar dL BBBB( V X |
Socket, Tel net) , optional GPI B

i nt.siglent. com 1
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2 Important Safety Information

This manual contains information and warnings that
and to keep the product in a safe condition.

2.1 General Safety Summary

Carefrwelaldy t he foll owing safety precautions to avoid
instrument and any products connected to it. To av

as specified.

To Avoid Fire or Personal I njury.

Use Propelki Pewer

Only use a local/state approved power cord for cont
Ground the Instrument.

The instrument grounds through the protective terr
shock, the grownd beormrdbumntecrt edu t o the earth. Make s
correctly before connect its input or output ter mirt

Connect the Signal Wire Correctly.
The potential of the signal wire is equaghtwoltthagea

Do not touch the exposed contacts or components.

Look over Al6RatTiemgns nal s
To avoid fire or electric shock, pl ease | ook over
Before connecting the insatuwmantefupl gase gead me e

the ratings.

Equi pment Maintenance and Service.

When the equipment fails, pl ease do not di smantl e
contains capacitors, power suppage tHHewmnseésr mehischam
high voltage damage. The internal devices of the ¢
direct contact is easy to cause irreparable damage
factory or theigompady mai ntenance organization for
the power supply when repairing the equipment. Li

equi pment can only be powered on when the nsainten:
confirmed to be successful

2 int.siglent.co
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Not Operate with Suspected Failures.

I f you suspect that there is damage to the instrume

Avoid Circuit or Wi re Exposed Components Exposed.

Do not touch expompdneamntng aechen otrhec power i s on.
Do not operate in wet/damp conditions.

Do not operate in an explosive atmosphere.

Keep the surface of the instrument c¢clean and dry.

The responsible body or operator should refer t o

protection afforded by the equipment. I f the equip
the manufacturer, the protection provided by the ec
Any parts of the device and its accessor i eost haerre no

than authorized by the manufacturer or agent.

i nt.siglent. com 3
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2.2 Safety Terms and Symbol s
When the following symbols or terms appear on the
manual, they indicate speci al care in terms of saf e
This symboWwhearse uceuwti on i s required.
A information or documents to protect
in rument .
A This symbol warns of a potenti al ri sk
J__ This symbol is used to deconheet¢hieomegq
@ This symbol is used to denote a safet
This symbol shows that the switch is
| t hienst r'ugneantte switches between Operat
(") not di sconsmerct metnhteo wer suppl vy. To c
instr.umehée power cord must be wunpl ug
instrument is in the standby state.
The " CAUTI ON" symbol i ndicates a po
CAUTI procedupreacti ce, or condition which m
proceed until its conditions are full
The " WARNING" symbol indicates a po
WARN | Nprocedure, practi cief, noort cfoonldliotweodn, wchoi
deat h. I f a WARNING is indicated, do
fully understood and met.
2.3 Wor king Environment
Environment
The instrument is wused indoors amnmdystawlid omeneap e w
ambient temperature range.

NOTH:i rect sunlight, electric heaters, and other hee
the ambient temperature.
A WARNI ND® not operate the instrument in

int.siglent.c
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Ambi ent Temperature

Operat Nntgo: #5 0

Nowmper a0 mnho N70

NOTEDiI rect sunlight, radiator s, and other heat S 0

assessiampitema temperature.

Humi di ty
ONto B0 <%RI3
30N to M0 <%RI

Mains supply voltage fluctuations

Pl e assfeefPotwer and Groundi"ng Requirements

Al titude
Operatxi g0

I nstallation (overvoltage) Category

This product is powered by mains conforming to inst
NOTEl:nstall ation (overvoltage) category | refers t
terminals are connected to the source circuit. I n
transient voltage to a correspondingly | ow | evel
Install avviobth agevVecategory |1 refers to the | ocal
equi pment connected to the AC Iline (AC power).
Degree of Pollution

Thpr odnmacyt be operated in environments of Pollution

NOTHE:egree of Poltloutai avrorlkli nrge feemrvs r onenemd u ¢ hiave i goldlr

occurs. Occasional temporary conductivity caused by

I P Rating
| P20 (as defined in |IEC 60529).

2.4 Cooling Requirements

This instrument rel ings wonhthetfeomaded fains aodl|l vent i |

be taken to avoid restricting the airfl oiw satrrowmedn tt h

i nt.siglent. com 5
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To ensure adequate ventilation it is requihreed itde sl e

of the instrument.

A CAUTI ONMN: not bl ock the ventil ati on nsalreu

ﬁ CAUTI OM: not all ow any f orienisgm ureetatugrh tt
ventilation holes, etc.

2.5 Power and Grounding Requirements

The instrumemti nogphearsaet els0O0 t 0-1D40) WKCmpowel &dDtH)50/ 60
or siphgke 100 to-10%) XCmpower -584) . 400 Hz ( +/

No manual voltage selection is required decvalutsage he

Depending on the type and number of options and ac

85W of power.

NOTE:he instrument automatically adapts to the AC |

Vol tage Ran|90264 Vr ms 9013¥%r ms

Frequency R|4763 Hz 380420 Hz

The instrument includes a groundedr mondl spbol aohtad,]
a standard | EC320 (Type C13) connector for making |
AC inluetd greo mi nal is connected directly to the frar
against el ectrical shock hazards, the power cord

containing a safety ground contfaant .t Wise iomstyr a lhentpo

for the country of wuse.

WARNI NG ectrical Shock Hazar d!
Any interruption of t he protecti
A instr,.ument di sconnecti on of t he [
hazardous situation.
I ntentional interruption is prohil

6 int.siglent.co
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The position of the instrument should allow easy

completely power off, wunplug the instrument power

The power cord shoul dABeounbéuongygédmémropm tbebe used
extended period.

/_\ CAUTI|I ONe outer shells of ULFheOUTRWR, pRIFN
connected t o 'st hceh aisnssitsr uamedn tt her ef o

2.6 Cleaning

Cl ean oexdtyertiheer of the instrument, using a damp, so
el ement s. Under no circumstances allow moisture to
shock, unplug the power cord from the AC outlet bef
WARNN@&I ectrical Shock Hazard!
A No operator serviceable parts insi
Refer servicing to qualified pers
2.7 Abnor mal Conditions
Do not opienrsattreufmehbeher e i s any visible sign of damag

transport stresses.

I f you suspécwmpnedttecti on has been i mpaired, disconn

the instrument against any unintended operation.

Proper use of the instrument depends on careful ree

may i mpair tdhesafnstty umeatecti on.

i WARNI MGy usei mdt rnihment manner not speci
be directly connected to human sul

i nt.siglent. com 7
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Informations essentielles sur la sécurité

Ce manuel contient des informations et des avertis

assurer |l a sécurité des opérations et maintenir | ec

Exigence de S®curit®

Lisez attenti vennsendte |seésa pprrieéscéaauttiino d ' éviter | es dom
prévenir | es dommages aux instruments et aux produi
utilisez |l es instruments prescrits.

Eviter | '"incendie ou |les | ®sions corporelles.
Utilisez un cordon d'alimentation appropri ®.
N'"utilisez que des cordons d'alimentation spécifigq
|l ocal es.

Mettez | '"instrument au sol

L'"instrument est mis a |l a Terre parecaghi camnductceud
d'" al i memduwrt iédomi.t er un choc électrigue, | e conducteu
Assu+tveozus que | '"instrument est correctement mis a | e
ou de sortie de | '"'"instrument.

Connectez correctement | e fil de signalisation.

Le potentiel de | a |Iligne de signal est égal au pote
a haut e Nteensiucrh.ez pas | es contacts ou |l es composan
Voir | es coteserdng ntaaixs | es

Pour éviter un incendie ou un choc électrique, Vveér
| " i nstAwanetnt d e brancher Il "i nstrument , | i sez attent
amples renseignements sur | es cotes.

Entretien du mat ®ri el

En cas de défaillance de | ' équipement, ne pas démon
L' équi pement contient des condensateur s, de | " ali

d'autres dispositigisedecstopuikapeutd' éaeser des bl es
di spositifs internes de | 'équipement sont sensi bl ¢
facil ement causer des blessures irrécupérablhes a |

| " usine ou a | organi sme de maintenance désigné p

8 int.siglent.co
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électrique doit étre retirée pendant | " entretienlLa
| " entretien de | ' équipemantreniesnt npastt eami ctd& né i r g
Ne pas fonctionner en cas de suspicion de d®faillar
Si vous soupconnez des dommages a | '"instrument der
L "exposition du circuit ou de |I' ® ®ment d 'exposi
Lorsque | '"alimentation est connectée, aucun cont ac
Ne pas fonctionner dans des conditions humides [/ ht
Pas dans un envirannement explosif
Maintenez | a surface de | "instrument propre et sec
L'"organils'nep®ruat eur responsable doit se r®f ®rer au
protection offerte par | e mat ®ri el La protection of
cel-gii est utilis® de mani re non sp®cifi®e par | e
Aucune diu omat ®ri el et de ses annexes ne peut °tre
| " autorisation de son fabricant.

Ter mes et symboles de s®curit®
Lorsque | es symbol es ou ter mes suivants apparai ss
Il "instrument ouldansnddigumantualn, soin particulier en

Ce symbole est utilisé |l orsque -vibasop
& informations ou documents joints afin
dommages a | '"instrument.
A Ce synabvoddret it d'un risque potenti el d ¢
L Ce symbole est wutilisé pour désigner
@ Ce symbole est wutilisé pour indiquer
i nt si gl ent co 9
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Ce symbole indique queulptiemntremaugtheur/
I est enfoncé, I " ét at de | '"instruments
O commut at eur ne déconnect e pas I ali
compl étement | '"instruments, | encacloé& dden
secteur une fois | '"instruments en éta
Le symbole " CAUTI ON" indique un dan
procédure, une pratique ou une condi't
CAUTI C . . .
sui vieoonfNenuez pas tant gue ses con
comprises et remplies.
Le symbole " WARNING" indique un dang
procédur e, une ©pratigue ou wune condt
WARNI Nentrainer des blessures corporelles o
ne continuez pas tant que | es condit
comprises et remplies.
Environnement de travail
Environnement
L'"instrument dloitnttérmieeuwrt idarss® wn environnement
température ambiante.
NOTH:a |l umiere directe du soleil, |l es réchauffeurs
étre pris en considération terambdieahtévaluation d
A ATTENT:In@N pas wutiliser I 'instrument dan
Temp®rature ambiante
En foncti oNmemedOt: O
Hors fonct20bMmaem&dt :
NOTBour évaluer | a température de | '"environnement
solaires directs, des radiateurs thermiqgues et d’
Humi di t ®
ONa&a 3 < BB %
30N a 5N, = HAR %
Fl uctuation dei manttatnisdirmon d' al
Vérifiez sCohnegwvusengldailal "nMlentati on et de terre
10 int.siglent.
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Al titude
Foncti onshedn®ha :

Cat ®gorie d "installation (surtension)
Ce produit est ali menté par une alimentation él ec
Catégorie |1

I nstallation (overvoltage) Category Definitions
(surtension)

La catégorie |1l d'installation (surtension) est un
d' éqgui pement reliés au ecsi,r cdueist nsecswrrcees. Dparnésv ecnetsi vies
' imiter |l a tension transitoire a un niveau inféri et
La catégorie 11 d'installation (surtension) désigr

équi pement concu poual taecrcréateirf a( aillni ned mtcautiiton al t ern

Degr® de pollution
Un instruments peut étre utilisé dans un environner
NOTEPol l uti on Degree |1 signifie que | e milieu de

s

conductrita. Panflensation produit une conductivité t

Il P Rating
| P20 (as defined in |IEC 60529).

Exigences de refroidi ssement

Cet i nstrument repose sur un refroidi ssement a ai
ouvertures dbeesvepnrtéiclaauttiioonnns doi vent étre prises pou
autour des ouvertures (trous de vent iHoaure uars)s udreesr due
ventilation adéquat e, il est nécessa( @ epawrcdsai ssler
c

6tés de | i nstrument .

é ATTENTIN@GN:bl oquez pas | es trous de vent
signal

é ATTENTIN@N: ai ssez pas d' objets étranger
|l es trous de ventilation, etc.

i nt.siglent. com 11
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Connexions d'"ali mentation et de terre

L'"instrument fonctionne avec une al i meqltoa4)i &an 5@A 6ndo
Hz -G#%), ou mono-fdRds &/a -hO0 @by / Al i ment at i5aa) .CA a 400

Aucune sélectionngarammuend'lestder dguitsee car | '"instrumen
|l a tension de ligne.
Selon |l e type et | e nombre d'options et d85aAdk cessoi

d' énergi e.

Remargqulk'instrument s' adapt e laiugmemaGA qdusenrse nlte sa p ' aegn

Pl age de te|90264 Vr ms 90132 Vr ms

Gamme de fr|47-63 Hz 380420 Hz

L'"instrument comprend un jeu de cordons mis a | a te¢
moul ée et unstaomdmedt ¢ EC320 (Type C13) pour établir

de mise a |l a terre de sécurité. La borne de mise a
au chéassis de | "instrument. Pour unéeptobeation, ad
du cordon d'alimentation doi't étre insérée dans u
contact de sécurité avec |l a terre. Utilisez uniaqu
instrument et cerltiigatti @our | e pays d' uti

Averti ssreinsegnute: de choc électrique!

Toute interruption du conducteu
A | " extérieur de | portée ou |

a a
sécurité crée une situation dan
L'internupbhtboonnell e est interd

La position de | '"'"instruments doit permettre un acc
|l "instruments, débranchez | e cordon d'alimentation
Si |l a source n' easntt puanse uptéirliiosdéee ppreonndongée, débranch
de | a prise secteur.

ATTENTI @N8: envel oppes ext éri eur eslLFdedsUTH
A RF OUTPU%Tont connectées au chass
terre de sécuriteée.

12 int.siglent.co
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Nettoyage
Nettoyez uniguement | '"extérieur de | '"instrument a |
produits chimiques ou d'él éments abrasifs. Ne | ai
l "instrument. Pour éwiétheranlcéhse zc Hec < o&ldeomnt rdi' qad @ ane nt ¢

avant de |l e nettoyer.
Averti ssreinsegnute: de choc él ectrique!
ﬁ Aucune piéce réparable par | ' op
capot s.
Confiez | '"entretien a un person
Conditions anor mal es
Utilisez | '"instrument unigquement aux fins spécifi éce
N'"utilisez pas | "instrument s/ présente des sign
fortes contraintes de transport.
Si vous pensetoqueel 4" pnetecaiments a été altérée, d
et sécurisez | '"instrument contre toute opération ir
Une bonne utilisation de Il *instrument nécessite I
instructions et étiquettes.
Averti ssTeonuetnet :uti |l i sation de | "instrume
ﬁ fabricant peut compromettre | a
Cet i nstrument ne doit pas étr
humai ns ni utvidiilsléamoea rddsa patri
i nt si gl ent com 13
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3 First Steps

3.1 Delivery Checkl i st

First, verify that all/l items | isted on the packing
damage, pl ease coBt 6t ENWsotuamenre asreersvi ce center or d
possi bl e. | f you fail to contact us i mmedi ately i

responsi ble for replacement.

3.2 Quality Assurance

Theignal gheanse r-yae &8rr  wafrrroamm ttyhe pméert of dwrhiing nor mal

oper a3li @InEcNefn r epair or replace any product that 1is

during the warranty period. We must first examine t
by the procieasls, onrotmabtyerabuse, negligence, accident,
S| GL EsNriTa | | not be responsible for any defect, damag

a) Attempted repairs or instadllGUtENINS by personnel
b) Connedtoi amcompati ble devices/incorrect connect
c) For any damage or mal functSloGL ENipped elsy tFhue t hed
SI GLENAal I not be obligated to service a prod
replacement parts aay wampraamtsy.have a 90
Thenst r'usmefnitr mware has been thoroughly tested and i
it is supplied without a warranty of any kind cove
S| GLEaNFTe covered solefythg vthegwaemlaeguvui pment manuf

3.3 Mai nt enance Agreement

We provide various services based on maintenance a
wel | as installation, t-giatien i mgi nteemrhamce meahnd aotdh er
speadii zed supplementary support agreemen8SbGLENT de

customer service center or distributor.

14 int.siglent.co
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4 Document Conventions

For convefnideaseri ption, this article makes the foll
Texssurrounded ey a sbauxseddortdd repbhetsseoatrorhexfamphe, p

 FREQrepreseRREQtthet on on the front panel
l'talicized text wietph etsheendti mgc h asblus edr tol i ckabl e n

the touch scr eeAMSHaopeeepxaenspel wetMs Sh'ssged™t i ngni t b es

SsCcCreen:

Fred 1.000 000 000000 GHz Level  -500 dBm

AM State

o

AM Shape AM Source
Sine

AM Depth
50.0 %

AM Rate
1.000 00 kHz

3 AM FM PM

BolTee wwti t h s quaries busyexekpettesscemrie ct or s[,RFs uGUT5RaLET]

i ndi ctahtei NnRgF out put connector on the front panel

For the operationsstéemd, ctome ades onuil ptiipore i s in t

2 > ". As an example, follow each step in the ¢

[UTIL|ITWyst emUgat e

Press|UThae |Bfiwvtt on on the frohootphecBeét amoapephé,
screen as step Wpdaatmgdt icdrni ckn tthlee screen as step

i nterface.

i nt.siglent. com 15
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5 Getting Started

51 P oweon

The RF signal sour cen pmetvh ades, twaomelow.er

Poweéen Line

When t he OfflPiotweefru n cetniaobn eids, t he RF signal source onl)
the AC power supply through the power cord to power

The steps PtoovesetOnt Haanbel e ar e:

UTILITY | > System > Setting > Power On Line

Power On Manually
When PbwefLiOmefunction ifst amiRFt mehghhitsd so@ammcected t o
power supply through the power cord, you need to m

signal. source

5.2 S hulio wn

Press the potwwevedbattd omufwmrghfalt s®urftel |l ow the steps

UTI LI Yyst emShut down

NOTEAfter pressing the power off button, the RF sicg

l onger want the RF signalcomplredcel yopowasume wpowdarr

unplugging the instrument power cord from the AC oLl
5.3 System I nformati on
Foll ow the steps below to examine tshensadf tswairrec eand

UTI LISTYSystemSystem I nfo

See dhetSypont ém Ifrofro det ai | s.

54 l nst al l Options

A license is necessary to unloO©Obtaoboftdatei bpti on.

16 int.siglent.co
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6 Quick Start

6.1 Front Panel l ntroducti on

=
— $565060X SignatGemarator  SAHL6GHI

Figéfithe Front Panel

1. Function keys 6. Direction key

2. USB Host 7. Digital keyboard
3. LF output 8. Touch screamedai s
4., RF out put 9. Power button

5. Knob

6.1.1 Function Keys

Table 6-1 Function keys description

Contr ol Description

FREQ Set frequency, frequency offset, pt

LEVEL Set level, |l evel offset, ALC state,

SWEEP Set sweep state, step sweep, I i st
parameters

i nt.siglent. com 17
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LF Set slthat e, LF level, LF frequency a
MOD Set analog modul ati on parameters ( ¢/
1/Q Set |1 Q related parameters
During theecgiatriammgtgmrocess, pressing
ESC of the active function area and exi
[Close Press this key to return to local ¢
remotely
Trigger Wh e n tt.rhlegger type is set to Key,
operation
MOD . . . :
ONJOFE The main switch of various modul at.
RF RE : | . h
ON/OFE signa out put switc
PRESET ress this btuot ttohne tdoe fraewletr tpar amet e
efer to the default parameter tabl
UTILITY System and file related operations
HOME You can get back to the main interf

6.1.2 Di r e ckkniodon e ys

1. Direction knob
Rotate | eft and right to increase or decrease the

positiomatl ametomi ¢ i nput state.ERPtf'"essing it down is

2. Direction keys

In thpamametric inpup,sdewa, preéssanbleraght directi
frame in sequence.

Press the knob in the parameter input area, the cul
l eft and right direction keys tothkédammgeandedpwnsikae)y

tune the value of the cursor position.

18 int.siglent.co
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6.1.3 Di giKegboar d

The front panel of the RF signal source provides a
supports English uppercase and | owersyae | sh g ri ancctl aurc
deci mal point, space, negative sign and ! , @, #,

folders and setting PaarraamBettetrf s gecefen)to the "

l BACK l l '
SPACE ENTER

Figeeki gital keyboard

Table 6-2 Digital keys description

Contr ol Description
0 . . .
Digit O and space bar switch
T I n the English state, enter the sp
*6 # digital state, enter the deci mal p
- I'n the diegitteat" tshtegthe, I n the Engli s
A<>a switching
Gin When setting the amplitude, press
setting the frequency, press this
dBuv timel ated parameter, press this ke
M/u When setting the amplitude, press
setting the frequency, press this
ad ti mel adeamet er, press this key to

i nt.siglent. com 19
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Kim When setting the amplitude, press
etting the frequency, press this
mv timel ated parameter, press this ke
1 When sehtet iampltitude, press this key
setting the frequency, the unit se
dBm unit will be set to s
BACK During the parameter editing pgrhece
SPACE character to the left of the curso
ENTER I n the parameter input process, ptr
i nput and add the currently set wun
6.1.4 Key Backlight
1. Power s @B ch
Orange | i ghotn cionndsitcaanttelsy t he -bpsstament is in stand
Green | ight constantly on indicates the instrument
5 MOD
: ON/OFF
When the MOD ON/OFF is set to turn on the modul ati
of f, the backlight will be dar k.
RF
3. ON/OFF
When the RF signal is turned on, the backlight is
wi || be dark.
6.1.5 Connectors
LF OUTPUT
500
Fi g6-BEront Panel Connectors
20 int.siglent.c
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1. LF OUTPUT
Out put the LF (low frequency) signal. The output
modul ati on waveform for FM and PM modul ation type
Type: female BNC.
| mpedan@e: 50

2. RF OUTPUT
Out put the RF signal
Type: female N.
|l mpedanQe: 50

CAUTI ON
A Damage Level s: 50 Vdc; +30 dBm maxi
than 1 MHz.

i nt.siglent. com 21
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6.2 Rear Panel I ntroducti on

©0 0060000

|
l

i 3
% f o 1)
(€E®: '“\ 7 \&
TRIG slclm. xouu our muu W EXTMoD

-L
100-240 50/60Hz
100-120¥

INjoUT VALID IN/DUY lil'l"

POO00G0O0OO O

1. AC poweptudr mi nal
Th®&Fsi gsartec aapratwi t hp AWwer f f26i@ OO 50/ 602 MHzV,0r4 0100 OHz
Pl exver nteltRFs i goardd © hAC posvepwl y h t heposwerdldced

2. LANnterface
Th®Fsi geralrcadeconnet@aerdt wiolh kotulgentfaere m@mot elrgl tedt

3. USB host

TRRFsi deaarcec abeu sdast &“'maridevitceceonntean xt e 8 Rllevilkee,

a URBpowmetr&@henfaem adishdeat a or isnt atthee fU ldes sk lremtc ust o
i nstrument isn attdeiesokd. dat a

4, USB deivitcer f ace
Thénfaereabeconnett@aed mpatciompeandomt | ed warg ddifet host
comput e

5. EXT MOD | NPUT
INnpBINC c onnfeerctetner nal modul ati on.

6. 10 MHZN
Th¢lOMHZNgnf 10MHZ ®©dATrjectors are commonly wused to e

22 int.siglent.co
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between multiple instruments.
The RF source can use the internal reference sour ce
I f the instrument detects thal[lOoMMHENJomMest ar v ail i dwillOll

as an external reference source. At this point the
external reference is |l ost, exceeded, or disconnec
i nternal referremce,t admnud thlae svend | no |l onger displ ay

7. 10MHz OUT
Th¢ 10MHz &L P MHIZNGonnectors are commonly used to e

bet ween multiple instruments.

The RF source can use the internal or an external
| f tshea uimment wuses the inteffh@MHz ec®idnfnjenccteo rs acuarnc eo, u ttpk
MHz c¢cl ock signal generated by the instrument and cé

8. PULSE | N/ OUT

The function of the connector is determined by the current mode of pulse modulation.
PULSE IN: When the pulse source is "Ext", it is used to input external pulse signals.
PULSE OUT: When the Pulse modulation source is "Int" and the pulse output switch is turned
on, it is used to output the pulse signal generated by the internal generator. The output signal is

related to "Pulse Mode", and can be set to "Single", "Double" or "Train".

9. SI GNAL VALI D

When the RF output frequency or amplitude is modified, the RF output connector of the front panel

outputs the RF signal at the specified frequency and amplitude after a certain response and

processing time in the internal circuit of the instrument. In this process, the [SIGNAL VALID]

connector outputs an impulse synchronization signal to indicate the validity of the RF output signal:
High level (3.3 V): Indicates that the RF signal is being configured.

Low level (0 V): Indicates that the RF signal is stable (effective).

10 TRI G | N/ OUT
When PULSE trigger source is "Int ", the connector can be used to output the trigger signal.
When the RF Sweep, LF Sweep, or PULSE trigger source is "Ext", the connector is used to input the

external trigger signal.

11. Gr ound

The system ground terminal

12. 1| Q_EVENT

i nt.siglent. com 23
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Output on this connector occurs whenever Marker is on in an Arb—based waveform.
Markerlevel= 3.3 V (positive polarity selected),

Marker level = 0 V (negative polarity selected).

13. PATTERN_TRI G

When tARBtIrQgger source is "Ext", the connector i s |
14. Q_OUT

Out put t heplasad oggmp omncedhut! eotfi dn F rmom t he internal be
the internal Il Q modul ation mode i s on.

15. "Q_OuT

Used in conjunction with the Q_OUT connector to proc
16. 1 _OUT

Out put the anapbbgseqgoadpanenée offr oom Qt hneo diud tad ri roal
generator when the internal I Q modul ati on mode i s
17. 1_OUT

Used in conjunction with the | _OUT connector to prc
18.1 | NPUT

Used to input an external modul atle@ nho dbual saetbiaonnd nsoi dger

19.Q | NPUT
Used to input an external modul ated Q baseband sign

Not®nly models equipped with the | Q medalatdi conhercdt

on the rear panel

24 int.siglent.co
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6.3 Use I nterface

1
Freq 5 6.000 000 000 000 GHz levelz -50.00 dBm

Fi gébthe User Interface
1. Prompt statu 4., Touch screen di
2. RF frequency Di splay the se-
3. RF |l evel each menu

6.3.1 Prompttat as B

, Display LOCAL (l ocal), or REMOTE (remote). Wh e n

being controlled by a remote computer and the fro

ESC

panel (enter LOQ g [Moord esf8 ¥ STreers:sRB Mot equi t .

RF: The RF output state.

LF: Low frequency signal generator state.

MOD: The modul ation state.

EXT REF: EXT REF shows that the SSG is using an e
SWEEP: The status of the sweep state.

AWGN: The set aAtdwWs tdfvet White Gaussian Noise (AWGN)
UFLevfellat ness function enabl ed.

OFFSHTveflf set enabl ed.

.The identification is displayed when a USB di sk

., LAN: LAN.sItnadtiec.ates t hat Ld\m\lnécs.slctncdciecsastfeuslItyhact t

no network connection or net work connection f ail e

i nt.siglent. com 25
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6.3.2 RFFr equency

RF output frequency setti rFge'q Wreenj Lt&Vv'ee | stwheee pf rt eyplee
swedmg progress bar is displayed.

6.3.3 RFLe v e |

RF outpesettemgl When theveMeedL &Wele Iskeae@flnpggr ogr es s
bar is displayed.

6.3.4 Toudcltreen Diesapl ay Ar

Touch screendidsipsipdhymysatrteiangs under each menu
, LF: LF output state, LF wavef o mcamdbed Fs estwe eDi mee,

Sawtooth, Triangle and DC can be set wup.
ANALOG MOD: Analog Modul ation state. Amplitude m

modul ation, or pulse can be set.
., RF: RF output state. Frequency, | evel or RF sweerg
., 1 Q PO MmoQul stiave. | Q modul ati on can be set.
UTI LI TY: System and file related parameters can

POWER SENSOR: Power sensor state and power sensor

6.4 Touch Operation

The RF signal sauwrche cmrpacihdesweretehn to support vari ou

including:

Level Offset

Click on the screen ¢
pop up a virtual keytk

the parameters.
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Freq  6.000 000 000 000 GHz Level -50.00 dBm

Left or right slide ¢

LEVEL SWEEP  SENSOR

Fred 6,000 000000000 GHz Level -50.00 dBm

= t ) =TT A
|l 0
Direction

Up

1 Up or down slides the
Countinuous
Trigger Mode

Auto

Point Triaaer

FREQ LEVEL SENSOR

6.5 Paramé&etetri ngs

The parameter settings of the RF si-gomvarl bsoxricreputnc

switch settings.

6.5.1 Numeriloalut

Numeri cal i nput can be done through keys and numer
touchnsciTade following takes setting the frequency c
three numeri cal i nput met hods.

1. Use keys and numeric keypad

1) Press|FtRE®Qbutt on on the front panel to enter the
2) Rotate the knob or press thEer eguemrd ypoaf adkreeyttse rt o
in the parameter setting area.

3) Use the front panel numeric keypad to enter t he

4 Press™i betton to set the unit to MHz.

2. Using the bonobbdsranoti onal keys
1) Press|FiRIEQbutton on the front panel to enter the

D
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2) Rotate the knob or press thler @dguemrdypoadfdkmesyttse rt o
in the parameter setting area.
3) Press/ EtINME®ut bonknob to enter the editing state
4) Adjust the |l eft and right direction keys to sel
5) Rotate the knob or press the up and down direc
until t peardexitreed val ue i s obtained.
6) Press/ EtINMEbutton or knob to confirm the paramet
3. Use the touch screen
1) Starting from the RiaNod uIln&rer d aeredy eqQuekcy Of f se
Avi rkewboard for settiopg. parameters wil/| pop
2) Enter 10Wi roknegbhoear d, and then select the unit N
6.5.2 Dr opown Box | nput
The input -dionwnt theo xdrcam be entlenehlst hirveghi bontkens, o
The following takes setting tohe nAl ® dsutehat wirsn dvadr uign @A
met hods.
1. Using the buttons and knob/directional keys
1) Press|/LEWEbutton on the front panel to enter the
2) Rotate the knob or press thALGI &tpcatriaonme tkeery si nt ot
parameter setting area.
3) Press|EtNHM&EPuUutt on or knob-dtoavnopenx,t he drop
4) Rotate the knob or press thaeodinrdotxi eopthkeyns t o
5) Press/ EtINHMEuUutton or knob to confirm the option.
2. Use the eomuch scr
1) Starting from the RRModunhd EX¥EbkchL C c8tiatknd t he
dr edlpwn box will open.
2y Click the opdiowm boexthe drop
6.5.3 Swi tSelhti ngs
The switch status can be set through bsuctrtecenns. awhde nk
the switch button is on the right and is blue, it i
means off.
The following takes setting the flatness switch as
28 int.siglent.co
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1. Using the khnonobbdsraoti onal keys
1) Press|/LtEW&Ebutton on the frdretwedrammdt déro sattteirng he
2) Rotate the knob or press the diremmoinn ktehyes t o

parameter setting area.
3) Press|EiINM&E®utton or knob to switch the switch s

2. Use the touch screen
1) Starting from the RnFaMmddInﬁléwEchel,atcnmk
2) Click the switch to toggle the switch state.

6.6 Hellpnf mat i on

The RF signal sioru rlceel ft dsytsat pomivlitdes hel p i nformati o

menu.

1. Press|UtTHhd |KTeYy and Hsedlpeoc tehetlipmf or mat.i on page
2. Click to enter the corresponding directory to Vvie

Help-home

home
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7 Application Examples

7.1 REMOTaEn 4 OCANo d e

When the signal generator is controlled by a remot
mode and the front panel i nput wi l|l be |l ocked.
As shown HUREMOTEddAOre appears in the status bar, and

any keyf oinnt tphaenel , a warning box wildl appear.

Warning

Press "ESC" to local mode!

To unlock the front panel, namely, to enter LOCAL n
Press ESC/Close in the front panel to quit.
Send SCPI SuBmamd RBMot e

After exiting thelLREMOTEN meidlel, ianthpp he st atus bar.

72 Out putSi RiFal

The following takes the output of a radio frequency signal with a frequency of 3 GHz and an amplitude
of 0dBmfromthe[ RF OUT P Udonnectigap an example.
1. Restore factory settings
1) Pressthe button or click UTILITY module > Setting > Preset Type on
the touch screen to set the reset type to default;
2) Press the button or click UTILITY module > Preset on the touch screen

to perform the reset operation.

2. Setthe frequency
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Press the button and use the numeric keyboard to enter 3 GHz, or click the frequency
input box on the touch screen to pop up the virtual keyboard and enter 3 GHz on the virtual

keyboard.

3. Set the amplitude
Pressthe | LEVEL | button and use the numeric keyboard to enter 0 dBm, or click the level input
box on the touch screen to pop up the virtual keyboard and enter O dBm on the virtual keyboard.

4. Turn on RF output

Press | RF ON/OFF | button to turn on the RF output, or press | HOME | > RF module >

On to turn on the RF output. After turning on the RF output, the | RF ON/OFF | button light
turns on, and the “RF” icon in the status bar turns blue.

Atthistime,the[ RF OU T P UdonnBc®igoptputs a radio frequency signal with a frequency of 3
GHz and an amplitude of 0 dBm.

7.3 Correcting 10MHz Reference

Using amacttugacy frequency meter, the RF signal sourc
reference signadnende ocugthr ¢ btei oeffuncti on. The 10 MH
by ¢tlhoeck refere@X@O&€X0Orcke the RF signal soulrOcMHzand i

OUTtonnector. CanoMélet OJfigect or t o mehtea nfdr eggdijennscty t
reerence oscillator codeword until the accuracy of
val ue.

NotEBhe SSG50/06%¥/rXes is equipped with a TCXOselsck
can purchase the 10M_OCXO_L option before the macl

precision clock reference source OCXO.

1. Restore factory settings
1) Pressthe [ UTILITY | button or click UTILITY module> Setting > Preset Type on
the touch screen to set the reset type to default;
2) Pressthe [ PRESET | button or click UTILITY module > Preset on the touch screen

to perform the reset operation.

2. Set the reference oscillator code

1) Press | UTILITY | or click UTILITY > Setting > 10M Adjustment > on the
touch screen to enter the " Ref Osc setting " page.
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2) Turn onthe 10M Adjustment switch. At this time, the clock reference will use the code
set in Ref Osc Code . If the reference calibration is off, the clock reference will use the
default code.

3) Click RefOsc Code to pop up the virtual keyboard and set the code.

3. Correcting 10 MHz reference
The frequency of the reference signal can be modified through the codeword. According to the
frequency measured by the frequency meter, increase or decrease the reference oscillator
codeword, and repeat the operation until the 10MHz reference signal output by the clock

reference source meets the accuracy requirements.

7.4 Useahe FI at nes 40 FQonrcrteacotn Li ne Loss

In conjunction with a power meter, RF signal sources can use the flatness function to correct for line
loss.
Connectthe [ RF OUT P U Tonnedloq §f the RF signal source to the cable under test, and
connect the end of the cable to the power meter. Plug the power meter into the USB port of the RF
signal source and wait for the power meter connection to complete.
1. Restore factory settings

1) Pressthe button or click UTILITY module > Setting > Preset Type on

the touch screen to set the reset type to default;
2) Press the button or click UTILITY module > Preset on the touch screen

to perform the reset operation.

2. Setthe frequency and amplitude
1) Press the button and use the numeric keyboard to enter 1 GHz, or click the
frequency input box on the touch screen to pop up the virtual keyboard and enter 1 GHz on
the virtual keyboard.
2) Pressthe button and use the numeric keyboard to enter 0 dBm, or click the level
input box on the touch screen to pop up the virtual keyboard and enter 0 dBm on the virtual

keyboard.

3. Set the frequency of flatness calibration

1) Press | LEVEL | > Flatness > > Setting , and select the Fill Type as "Manual
Step";
2) Set StartFreq to4 GHz, Stop Freq to5 GHz,and Points to 11.

4. Perform amplitude calibration
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Click Fill Flatness with Sensor butt on and a “Coll ecting” dialog v

After the data collection is completed, the user interface will automatically return to the flatness list

page and give the amplitude correction value of each frequency.

7.5 OQut pwmodaul ated Signal

The following takes amplitude modulation as an example to introduce the output of an analog
modulation signal: the carrier frequency is 1 GHz, the carrier amplitude is -10 dBm, the AM modulation
depth is 80%, the modulation frequency is 10 kHz, and the modulation waveform is a sine wave.
1. Restore factory settings
1) Press the button or click UTILITY module > Setting > Preset Type on
the touch screen to set the reset type to default;
2) Pressthe button or click UTILITY module > Preset on the touch screen
to perform the reset operation.

2. Set carrier frequency and amplitude
1) Press the button and use the numeric keyboard to enter 1 GHz, or click the
frequency input box on the touch screen to pop up the virtual keyboard and enter 1 GHz on
the virtual keyboard.
2) Press the button and use the numeric keyboard to enter -10 dBm, or click the
level input box on the touch screen to pop up the virtual keyboard and enter -10 dBm on the

virtual keyboard.

3. Setthe AM modulation parameters
Press or click ANALOG MOD > AM on the touch screen to enter the amplitude
modulation parameter setting interface.
1) Set AM Shape to Sine;
2) Set AM Depth to 80%;
3) Set AMRate to 10 kHz;
4) Turnon AM State ;

4, Tummonanal og modul ation and RF output

1) Press/ MOD@N/ OFfFutton, the button | iiglotn ttthrenstarn,u
bar of the user interface changes from gray to
2) Press|RFABN/ OFFutton, the button liicgpmt tthuer nsst actnu,s
of the user interface changes from gray to bl ue
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At this time, the [ RF  OUT P U Tonredoq dutputs the modulated RF signal in the current

configuration.

7.6 OQutpuwtulas e Tr ain

The following steps dedefibedhopw!| se cleRledE & M/s@unr |t

connector on the rear panel of the RF signal sour c
sequence are shown in the table bel ow.

Seri al nNnPositive puNegative puRepetiti

1 10ms 30ms 1

2 20 ms 20 ms 2

1. Restore factory settings
1) Pressthe button or click UTILITY module > Setting > Preset Type on
the touch screen to set the reset type to default;
2) Press the button or click UTILITY module > Preset on the touch screen
to perform the reset operation.

2. Install the pulse sequence generator option
Press | UTILITY | > Option to enter the option installation interface, select "SSG5000X-PT"
and enter the correct activation code, then click the Install button. The RF signal source will

automatically install the pulse sequence generator option.

3. Edit pulse list

PresMODlor cANAKOG MOMPULS®BNn the touch scprleneto

modul ati on parameter setting interface.

1) SetPul se Moddrain

2) Cli ®kl se $Eto enter the pulse seque®ne Tédniet i n
of the first pOF § e Tt med @ ms ,C cuhrdt ot He

3) Cli Akdt o add a row, Tstee 2 0 em@f f t hieene20 ms, and
Countto. 2

4. Turn on pulse modulation and pulse output
Return to pulse modulation setting interface,
1) Turnonthe Pulse Out switch,

2) Turnonthe Pulse State switch.
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5. Turnonanal og modul ati on
Press MODON/ OFFutton, the button | iighdtn ttuménwss omar a
of the user interface. changes from gray to bl ue

At this[PUnDSE § NéeOWdttor outputs the pulse train si

7.7 OQut puMod @l ated Bhgfastom Mode

The following steps describe how to generate an 1Q modulated signal with a modulation mode of
32QAM. Users can modify and configure 1Q modulation related parameters according to actual
application requirements.
1. Restore factory settings
1) Pressthe button or click UTILITY module > Setting > Preset Type on
the touch screen to set the reset type to default;
2) Press the button or click UTILITY module > Preset on the touch screen

to perform the reset operation.

2. Set the baseband signal

1) Press or select 1Q MOD block from the home page, and then click Custom .

2) Openthe Data Source setting interface, and set Data Setup to PN9, Symbol Rate
to IMHz, and Symbol Length to 512.

3) Open the Modulation setting interface, and set Mod Type to QAM, QAM Type to
32QAM.

4) Openthe Filter settinginterface, and set Filter Type to RootCosine, Filter Alpha to
0.35, Filter Length to 128, OverSampling to 2.

5) Turnon Custom State

3. Set carrier frequency and amplitude
1) Press the button and use the numeric keyboard to enter 1 GHz, or click the
frequency input box on the touch screen to pop up the virtual keyboard and enter 1 GHz on
the virtual keyboard.
2) Pressthe button and use the numeric keyboard to enter 0 dBm, or click the level
input box on the touch screen to pop up the virtual keyboard and enter 0 dBm on the virtual

keyboard.

4. Turn on IQ modulation and RF output
1) Press | MOD ON/OFF | button to turn on IQ modulation.

2) Press | RF ON/OFF | button to turn on RF output.
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At this time, the [ RF  OU T P U Tonngdbog dutputs an 1Q modulation signal with a modulation
mode of 32QAM, and the 1Q modulation signal is connected to an 1Q demodulation device to observe

the demodulation characteristics of the 1Q modulation signal:

304110E 1711171

7.8 Test Ol P3 of Acnt iMud tD etvoincee sMo d e

OIP3 is a key indicator for evaluating the linearity of active devices. This can be tested using the
SSG5000X-V. The following steps describe how to generate a two-tone continuous wave signal with
a carrier frequency of 3.2 GHz and an interval frequency of 1 MHz to test OIP3 of the active device.
1. Restore factory settings
1) Press the button or click UTILITY module > Setting > Preset Type on
the touch screen to set the reset type to default;
2) Press the button or click UTILITY module > Preset on the touch screen

to perform the reset operation.

2. Setthe baseband signal
1) Press or select 1Q MOD block from the home page, and then click Multitone
2) Set Tone Number to 1;
3) Set Sample Rate to 10 MHz;
4) Set Freq Spacing to 1 MHz;
5) Turnoff Single Side state;

6) Turnon Multitone State ;

3. Set carrier frequency and amplitude
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1) Press the button and use the numeric keyboard to enter 3.2 GHz, or click the
frequency input box on the touch screen to pop up the virtual keyboard and enter 3.2 GHz
on the virtual keyboard.

2) Press the button and use the numeric keyboard to enter -10 dBm, or click the
level input box on the touch screen to pop up the virtual keyboard and enter -10 dBm on the
virtual keyboard.

4. Turn on IQ modulation and RF output
1) Press | MOD ON/OFF | button to turn on IQ modulation.

2) Press | RF ON/OFF | button to turn on RF output.

At this time, the [ RF  OU T P U Gonngdlog df the SSG5000X-V outputs a two-tone continuous
wave signal with a carrier frequency of 3.2 GHz and an interval frequency of 1 MHz. The signal is
used as the input of the active device, and the output signal is tested to obtain the OIP3 characteristic

as shown in the following figure.

1 A ‘{'r kl.'
MFJMMI‘MMM.MMLPW”"*‘J m"“*erv‘r‘”ﬁ R T e

Center 3.2 GHz
Res BW 1 kHz VEW 1 kHz
Frequency Amplitude Amplitude TOIl
(GHz) (dBm) (dBc) (dBm) T
3.197002 -82.20 -71.24 2465 | TOI | 24.65dBm
3.199002 -11.00 A | -7T1.24dBc
3.201002 10.89 :

3.203002 -85.80

NOTE: 1Q compensation can be performed through 1/Q Control > 1/Q Adjustment menu of the
SSG5000X-V. For example, when the IQ modulation signal shows a significant local oscillator leakage,
it can be solved by alternately adjusting the Offset of | and Q.

7.9 Pl aMavef or menSceed RB Mode

Using the ARB (arbitrary waveform) mode of SSG5000X-V, you can play waveform sequences.
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1. Restore factory settings
1) Pressthe button or click UTILITY module > Setting > Preset Type on
the touch screen to set the reset type to default;
2) Pressthe button or click UTILITY module > Preset on the touch screen
to perform the reset operation.

2. Create Waveform Sequence

1) Press > ARB > Waveform Sequence , and then click Build button to enter
the creating new waveform sequence interface;

2y Click the waveform segments “SINE_WAVE” and *“R
the left, and you can see that both of the waveform segments have been added to the
waveform sequence;

3) Modify the number of repetitions of SINE_WAVE to 2 and the number of repetitions of
RAMP_WAVE to 3;

4) Click Save button and save the new sequence as

13 S e q
3. Play Waveform Sequence
1) Press |[l/Q|> ARB > SelectWaveform , and select to play the s
2) Turnon ARB State ;

At this time, the waveform seqrrmtethemminﬁageemﬁl:libk pl aye

buttoninthe 1Q MOD block to view the played waveform. The waveform currently playing is shown

as below:

38
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710 AdAWGN o Modul atieddRBi Foacé

Using the ARB (arbitrary waveform) mode of SSG5000X-V, you can add Additive White Gaussian

Noise (AWGN) to the carrier while modulating the carrier.

1. Restore factory settings
1) Pressthe [ UTILITY | button or click UTILITY module> Setting > Preset Type on
the touch screen to set the reset type to default;
2) Pressthe [ PRESET | button or click UTILITY module > Preset on the touch screen

to perform the reset operation.

2. Setthe carrier frequency
Press the button and use the numeric keyboard to enter 2 GHz, or click the frequency
input box on the touch screen to pop up the virtual keyboard and enter 2 GHz on the virtual

keyboard.

3. Set the real-time AWGN function
1) Press > ARB > ARB Setup > Real Time AWGN to enter real-time AWGN
setting interface;
2) Setthe Output Mux to "Carrier + Noise", the Carrier Bandwidth to 3.84 MHz, the
Flat Noise Bandwidth to 8 MHz, the Carrier to Noise Ratio Format to "C/N", the
Carrier to Noise Ratio to 34 dB, the Power Control to "Total ", and the Total Power
to -10dBm;
3) Turnonthe Real Time AWGN state;

4. Play Waveform
1) Press > ARB > SelectWaveform, and select “WCDMA_3 DPCH’
2) Turnon ARB State .

5.  Turn on IQ modulation and RF output
1) Press | MOD ON/OFF | button to turn on IQ modulation.

2) Press | RF ON/OFF | button to turn on RF output.

Atthistime, connectthe[ RF OU T P Ucdbnnéctigof the SSG5000X-V to the spectrum analyzer,
set the center frequency to 2 GHz, turn on the trace averaging function, and the spectrum of the

modulated wave with Additive White Gaussian Noise is shown below.
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1 Spectrum

Scale/Div 10 dB Ref Level -10.00 dBm

Center 2.00000 GHz Video BW 10 kHz Span 20.00 MHz|
#Res BW 10 kHz Sweep 763 ms (1001 pts)

711 Downl oad/ Upl oad Files Using FTP (LA

The RF signal generator supports LAN and FTP protocols. Users can download files in the "Local"
folder of the signal generator to a computer through the free software FileZilla, or upload files from a
computer to the "Local" folder of the signal generator. The file transfer supports TLS encryption.
Here's how to use FileZilla software to download or upload files via LAN.

1. Install Filezilla software on your computer.

fz

FileZilla
Client

2. Setthe LAN parameters of the signal generator, and ensure that the IP address can be pinged.

3. Open the FileZilla software, the user interface is as shown below:
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[ Filezilla - u} x
flle Edit View Transfer Server Bookmarks Help New version available!

H-EFTRoRe L Tase

Gost: [I Username: | | Passwerd: | | Por[ ] ( Quickeonnea ||+

Local site: | v
=8 i)

O eeElE

Flename Flesize Filetype

Filename Filesize Filetype Last modified a
. Not connected to any server
e RS
- D: (FiEREE) RS
aE: e .
< > < >
9 directories Not connected
Server/Local file Directi.. Remote file Size Priority  Status

Queued files | Failed transfers | Successful transfers

@ Queue: empty @@

Fill in the IP address of the signal generator in the "Host" input box of the FileZilla software, and

then click the "Quickconnect" button to connect to the signal source.

[ 10.11.22.127 - Filezilla - u} x
File Edit View Transfer Server Bookmarks Help New version available!

HrETEEoRO L Tase

(ﬂost: [1041.22127 ] wsername: | | Passuord: | | por: l:l Quickconnect || =

Status: Connecting to 10.11.22.127:21... ®
Status: Connection established, waiting for welcome message...
Status: Initializing TLS...
Status: TLS connection established
Status: Logged in
Status: Retrieving directory listing...
Status: Directory listing of */" successful
v

ffocal site: [\ ) | [[Remote site: ‘/Loczﬂ "

-4/

o

| —

Flename Flesize Filetype
Filename Filesize Filetype Last modified ) 123 iEE
e i AAA 0103 =
- D: (FiEREE) RS iq_wave i
=E AR . []0315105851.ml 215 MLz
< > (“AA‘-‘ : ‘ T —.R——)
9 directories 260 files and 3 directories. Total size: 244,304,995 bytes
Server/Local file Directi.. Remote file Size Priority  Status

Queued files | Failed transfers | Successful transfers
Q@@ Queue: empty @@

Once the signal source is connected, you can transfer files between the local site (computer) and
the remote site (the“ L o ¢ a | 'bf the sighad source).

If you want to turn off the FTP function, you can press > Interface > Web
Setting > FTP State to turn off FTP, as shown in the figure below. It will now be impossible

to transfer files via FTP (LAN) between the computer and the source.
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Auto DNS

VNCC

Hosthame X y .
SSG5060X-V Web Password Setting

GPIB Setting

A UTILITY
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8 Front Panel Operation

This chapter introduces in detailS3@5e0 Monrcd i bime k e

assocmanaedfuncti ons.

8.1 Frequency

You can set the frequency value in the display fre:
the frequency value in the frequency parameter set:Ht
t he uferncy di spl ayed on the status bar and the freg

di fference between them will be described in the foc¢

frequency on the s t1tu bar

\W el -10.00 dBm

Frequency RF State
2.000 000 000 000 GHz o

Freq Offset
0.000 Hz Qutput frequency in the FREQ
Phase Offset parameter setting area

0.0 deg

Reset phase delta display

LEVEL SWEEP SENSOR

Fig8fiker equency setting

8.1.1 RFDi spl ay Frardiu@utcpyutnchr eque

If the RF output is connected to a downstream instrument, such as a mixer, the frequency offset can
be set in the frequency parameter setting area. The relationship between the display frequency of the
status bar and the frequency of the parameter setting area is as follows:
1. The relationship between display frequency, output frequency and frequency offset is:
Display frequency (display frequency in status bar) = output frequency (frequency in parameter
setting area) + frequency offset
2. The difference between the displayed frequency and the frequency offset is the RF output

frequency.
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8.1.2 Frreque@fcfys et

Click Freq Offset to set the frequency offset of the RF output signal.

When the RF signal sowrxderinal coni xect eachdt otdarer equ
reasonable frequency offset, the frequency after p:
set .

8.1.3 PhasGf f set

Click Phase Offset to set the phase offset of the RF signal.

When multiple RF sources output signals simultaneously, multiple signals can be output to the same
phase or fixed phase offset by adjusting this parameter. At this point you should set multiple RF
sources to the same frequency and synchronize their clocks.

Click Reset Phase delta display button to reset the currently displayed phase offset value to 0

degrees, but the actual phase offset of the signal does not change.

8.14 RF State
Functionally equivalent to the | RF ON/OFF | button on the front panel.
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8.2 Level

You can | xeenmalltthee i n tédeenlpiugs plboawx on the statlusvdlar,
val ue lienpalrh@emet er shadtte ntgh aatr etaher e i s a dilfefuwarlence
the status lbeawvrennanlde t hbar amet er disfeftern emmc earleat welehmre t h

described in the following chapters.

Disy evel on the status bar

™~

Frea 1,000 000 000 000 GHz [-evel -15.00 dBm|

{
Level

-5.00 dBm
\

Level Offset Output level in the LEVEL

‘1000 dB parameter setting area

Auto

SWEEP SENSOR

Fig@Reevel setting

8.2.1 RFDi splLayah ©Out pluetesl

| f the RF signal source wor ks i n a osuysdam svétt htk
corresploemwdalhget par ametpeatrsamen etrhesetting area. When
and attenuator or amplifliewalhue vbewbd wbewewhdi egec

| evaaglea of the status bar.
The triedmshi p bet wéenoeft hteh ed isstpaltadyse vdefd rt taen dp d thamet er
area is as foll ows:
1. The rel ationshi p |beeytevoeuét epvaeniidee vailfs pd ta yi s :
Di s plleawdli slped vaenl st at us baemMpepd Fenloptapamet er Isevdli ng
of fset
2. The difference bleeavamldewdHes edi spl dypeeRF out put

8.2.2 Levef f set

Click Level Offset to set the level offset of the RF output signal.
When the RF output is connected to a fixed attenuation or gain, by setting a reasonable level offset,
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the attenuated or amplified amplitude value can be directly read and set on the RF source.
After setting the level offset to be non-zero, a blue "OFFSET" icon will be displayed on the status bar

of the user interface.

8.2.3 ALC St ate

Click ALC State to select the working status of the ALC function.
ALC stands for Automatic Level Control. It is an adaptive control system to stabilize the RF output

level.lt continuously monitors the current level and adjusts it to keep a steady state over temperature

and time.

ALC has three working states: " Of f ", " On" and " Auto”:

AUTO

Automatically turn on or off the ALC function accor
On

Enabl epeArLn€anent | vy, regardless of the currently sele

Oof f ( S&H)

Deactivate ALC. The instrument switches to Sample &
a constant o$&pmdade.evtehe dingnal gener at owf 4 wimtec h end
CW mode and activates ALC. The ALC adjusts the | eve

val ue.t hTehegnener at or switches ALC off again and back

8.2.4 Fl at ness

The flatness correction function can adjust the RF output amplitude corresponding to the frequency
point within the frequency range of the instrument to compensate for external losses introduced by
cables or other equipment.

The flatness function mathematically adjusts the output by applying a user-defined list of level
corrections, thereby adjusting the amplitude at specific frequencies. Correction is performed by
adding the correction value from the flatness correction list to the output level of the corresponding
RF frequency. For frequencies not included in the list, the level correction is determined by linear
interpolation of the nearest correction value.

After the flatness correction function is turned on, a blue "UF" icon will be displayed on the status bar

of the user interface.
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8241 Cr eaRléanesgs Li s
Press | LEVEL | > Flatness ,orclick RF module onthe home page > LEVEL >

Flatness , and then click to enter the flatness list editing page.

Flatness List:

index Frequency
1 1.000000000000 GHz

Delete Clear Setting Return ()

Fig@&BEl atness | ist editing page

The flatness list consists of index, correction frequency and level correction value, and is an empty

list by default.

5

Click Add to insert a row after the last row. The user needs to edit the frequency and level
correction values.

Click Delete to delete the currently selected row.

Click Clear to restore the flatness list to empty.

Click Setting to enter the flatness list automatic filling page. For details, please see "Auto Fill
Flatness List".

Click Return to return to the previous menu.

Click > Open to select and load the flatness correction file (*.UFLT).

Click {>] > Save to save the current flatness list to a UFLT file.

Each page of the user interface can display up to 25 lines of data. When the flatness list exceeds
25 rows of data, you can click o > First / Previous / Next / Last to browse the list

content.
Click each frequency and correction value in the table area to set them through the touch screen

keyboard or the front panel keypad.

Users need to pay attention to the following when editing the flatness list:

1.

When there is a frequency offset, the frequency offset value needs to be added to the correction
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frequency.
2. Theflatness list is automatically sorted from small to large according to the correction frequency.

8.24.2 Aut i | | Fl att ness Lis
After entering the flatness list setting page, you can choose one of the following three methods to
automatically fill the flatness list with the power sensor.
1. Flatness List
1) Firstly, set the correction frequency points in the flatness list editing page.
2) Secondly, click the Setting button to enter the automatic filling flatness list page.
3) Thirdly, select Fill Type as "Flatness List".
4) Finally, click the = Fill Flathess With Sensor button.

2. Manual Step
1) Firstly, click the Setting button to enter the automatic filling flatness list page.
2) Secondly, select Fill Type as "Manual Step".
3) Thirdly, in the pop-up edit box, set the start frequency, stop frequency, frequency space
mode and frequency step or number of points that need to be corrected.
4) Finally, click the = Fill Flathess With Sensor button.

3. Sweep List
1) Firstly, set the sweep frequency in > List Sweep
2) Secondly, select the flatness list Fill Type as "Sweep List".
3) Finally, click the Fill Flatness With Sensor button.

After clicking the Fill Flatness With Sensor button, the RF signal source will automatically generate

the amplitude correction values of the flatness list.

NOTE:

When use sweep list to populate the flatness list, the correction frequencies of the flatness list is
consistent with the sweeping frequencies of the sweep list, and the correction frequencies of the
flatness list will be automatically sorted from small to large.

When using the auto-fill flatness list function, please connect the power meter correctly to the RF
signal source. If a power meter is not connected or is not recognized, the flatness list will not

automatically populate. Please pay attention to the pop-up message.
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Warning

Power sensor is not connected or has not
been initialized!

When automatically filling the flatness list, t her e’ s no need for you to t.
sensor state. Bef orW tohr Seefntseorr " Feixlelc uRleadt,n eteshse RF
will be turned on or turned off automatically.

During the process of automatically filling the flatness list, the user interface will pop up the

following prompt message. Do not move the power meter during this process.

I 44%

It is filling the flatness list. Please wait for a while ...
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8.3 Sweep

When the RF sweep function is enabled, the sweep signal will be output fromthe[ RF OUTPUT 50q]
connector on the front panel.

Please note that the RF sweep signal will be output only when the RF switch is on.

You can press the button on the front panel to enter the RF sweep setting interface.

8.3.1 Swe et at e

The sweep state is off by default. The RF signal generator offers three sweep types: Freq, Level, and
Freq & Level. Select any one of the sweep types to enable RF sweeping. After the sweep function is
enabled, a blue "SWEEP" icon will be displayed on the status bar of the user interface.

Clicking the drop-down box of the Sweep State to choose a sweep type:

,  Off: Default state. Turn off the sweep function.

Freq: Enable frequency sweep. At this time, the display frequency refreshes the current sweeping
frequency value in real time, and the current sweep progress can be observed on the frequency

sweep progress bar.

Fred 1,000 000 000 000 GHz |Level 5,00 dBm

Level: Enable level sweep. At this time, the display level refreshes the current sweeping level
value in real time, and the current sweep progress can be observed on the level sweep progress

bar.

red 2,500 000 000 000 GHz [Level -12.00 dBm

Freq& Level: Enable both frequency and level sweep. At this time, the display frequency and
display level refresh the current sweeping frequency and level values in real time, and the current

sweep progress can be observed on the frequency and level sweep progress bar.

Frea 1,000 000 000 000 GHz |[Level -12.00 dBm

NOTE: Turning on RF sweep turns off the power control function of the power meter. If an RF

sweeping is in progress, the power meter's power control function cannot be turned on.
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8.3.2 Step Sweep

The step sweep is on by default. Click the slide to switch the on-off state. Click to enter

the parameter setting menu of step sweep.
NOTEhet sgpveep | asswleep are mutually exalubsmaei c@héywiw

the other i s on.

Step sweep settings include the following parameters:

1) Start Freq: Initial frequency of the sweep.

2) Stop Freq: Final frequency of the sweep.

3) Start Level: Initial amplitude level of the sweep.

4) Stop Level: Final amplitude level of the sweep.

5) Dwell Time: The interval time between two adjacent sweep points.

6) Sweep Points: The number of points in a sweep. The frequency and level values of each sweep
point are interpolated from the start and stop parameters.

7) Sweep Shape: The cycle mode of sweep, there are two types: "Sawtooth" and "Triangle", which
can be selected by clicking the drop-down box.
s Sawtooth: Sweep period is always from the start frequency or start level to the stop

frequency or stop level. The sweep sequence is similar to a "sawtooth wave".

Triangle: Sweep period is always from the start frequency or start level to the stop frequency

or stop level, and then return back to the start frequency or start level. The sweep sequence

is similar to a "triangle wave".

8) Sweep Space: the change from one frequency to another within a frequency sweep step.
Frequency sweep has two step types: linear and logarithmic, which can be selected by clicking
the drop-down box.

NOTE: Level sweep only supports linear steps and does not need setting.

8.3.3 List Sweep

The list sweep is off by default. Click the slide to switch the on-off state. Click to enter
the editing page of list sweep.
NOTE: The list sweep and step sweep are mutually exclusive. One will shut off automatically when

the other is on.
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Sweep List:

Index Frequency Level Time
1 1.000000000000 GHz 0.00 dBm 500.0 ms
2 2.000000000000 GHz -5.00dBm 1.0000s
3 3.000000000000 GHz -10.00 dBm 2.0000s

Delete Clear Import Return ()]

Fig8dle stweemgli ting page

Thewedpisncl|l udde x nsuwdbheeg equewe g @vaenld dwel | ti me.

value is -“1101dBmGHH, ms" .

Click Add toinsert a row before the currently selected row. The newly inserted row will copy
the currently selected row.

Click Delete to delete the currently selected row.

Click Clear to restore the sweep list to the default value.

Click Import to generate a sweep list based on the step sweep settings..

Click Return to return to the previous menu.

Click > Open to select and load the sweep list file (*.LSW).

Click {>] > Save to save the current sweep list to a LSW file.

Each page of the user interface can display up to 25 lines of data. When the sweep list exceeds
25 rows of data, you can click {>] > First / Previous / Next / Last to browse the list

content.
Click each frequency, level and dwell time parameter in the table area to set them through the

touch screen keyboard or the front panel keypad.

Th e

Users need to pay atstwetpen:wiwbenedihei el iesoddf sferte g u e

the offset value neevkst pteoq ulseenecadyged/eed t o t he

8.3.4 Sweep Direction

The sweep direction defaultsto “Up ” . sigralsourcepr ovi des Uwbd OypgedEWh c k

drop-down box of Direction to enable the corresponding sweep direction.
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Up: The signal source sweeps from the start frequency or start level to the stop frequency or stop
level. The progress bar displayed in the parameter bar sweeps from left to right.
Down: The signal source sweeps from the stop frequency or stop level to the start frequency or

start level. The progress bar displayed in the parameter bar sweeps from right to left.

8.3.5 Sweep Mode

The sweep mode defaults to “ Cont i nu o gigndl .sourGehpeovides two sweep modes:
“Continuous” or *“ Sdowndoxef” Swe€plMode k to ¢nabke thd desired mode.

., Continuous: When the trigger conditions are met, the signal source sweeps continuously
according to the current settings.

Single: When the trigger conditions are met, each time you click the Execute single sweep
button, the signal source will sweep for a cycle with the current settings, and then stop.

Please note that the Execute single sweep button will only be displayed when the sweep mode is

"Single" and hidden otherwise.

8.3.6 Trigger Mode

The trigger mode defaultsto “ Aut o "signalBéueepr ovi des four types of tri

“Key"”, “Bus” and “Ext?”.
Click the drop-down box of = Trigger Mode to select the desired type:
Aut o
I f dvheemqp de is " ContinuousSweafitaemd heelseicgtnianlg saonuyr

sweiempgont i nuousl y.
| f stwheeenm de i s " Singl e" s wefatjeart gseUd ercd é ch gE>aenayd ti e¢c k t

singl e Bwteten stwe eptgaTsite ept ops after compl eting one

Key
I f the swe@entmoifdiebasdevi ce wiilnie sstwaeretp aa éotindere y ou |
[Tri gJdpet ton on the ftrhoeBlti @l nted utniogyg éomk t he touch
I f the swéRipngloetes t cExiecckutteh esi nbgutetasivieemp -8 mee

sweep will be stadth@dr iagddert gouopreks ft hehlti pkanel
to trbggeon on the touch screen.

Bus

I f the swé@opntnoeidiche sdevi ce wiilne sstweereépc eaif@dher® a
c ommafnrda heontr ol widahputcemmuni 0&8Bj obAKNYyser (GPI B
I f the swéRipnghlloate ti cEIXxieccku tteh es i nbgu tetasvieep -8 mee

5
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sweep will bthestdetticdea"dRCe® mmadd

Ext
The device extefimiaggermhesi gnallTRINPQII® of nrnoent ttohree @am t he
panel
I f the swee@@enmoifdlietbe sdevi ce wiilnme ssvwaedpd iamMmecesst v
a TTL opludescei fi ed polarity
I f the swéRipnghoate ti EIXieccku tteh es i nigu tetasriveepen t he de
wi |l | acn-wmirme sweep rtdoeh Vv TTL opludeccei fi ed pol arity

Please note that the above description of the sweep trigger mode is based on the point trigger mode

being "Auto" mode.

8.3.7 Point Trigger

The point trigger mode defaultsto“ A u t o "signal $oree provides four types of point trigger mode:
“Auto” f Bukéyand “Ext"”.
Click the drop-down box of = Point Trigger to select the desired type:
Aut o
I f the swe€pnmbiiposs sel ectst athoe sstweretpgawbepoi nt
conti nwiotudssiley sweep cycl e.
I f the sweipngidda € kiesc ut e s i nbgutet stwaetetpi segeeip poi nt

withhme sweep cycl e

Key
lf the swe®mnmodéebes device wil |le ascwhe etphlebeniel gpeori n't
button on the preomsed acal t duttrtnogitglwe t o ucsh cd drcekeerd
I f the swée®ipnghlderes ti scExieccku tteh es i nigu tett dremep t i me Yy ol
press Trhegdet bonalhie@lki ck t duttrtibgggedrevi ce wi l.l swee,]

Thewespops after completing one cycl e.

Bus
., I f the swé@opntmoidiebhe sdevi ce wileéachdataiproesna@Fep® i nt
command.

I f the swe'Spnmbidresti scHx ecckuttehesi nlgu tet csngehedphadavi c e

will sweepaactiheittpemiesnatvieRGc ommand. Tbheopweapter comp

5

one cycl e
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Ext
The device extetimi@aggaermhesi gnallT RInpQIL}® of nrnoent ttohree @am  t
panel
I f the swe€epmmodtshe sdevi ce willeasWwei¢th ntreaa e Tpiole t
pulctpeci fied polarity

he

I f the sweSpnobidebitdkExecut e si nlgdtettaobndeneep devi ce
will sweep one poi mt Teldcdpbupl éserief i eTThepokesw@py after

compl eting one cycl e

Pl ease note that thepabtatiegngdedesc rbiapteidome egofti lgegheee
being "Auto" mode.

8.3.8 Trigger Sl ope

When the trigger mode or point trigger mode is “Ex

external trigger slope. The default trigger slopei s “Posi ti ve”.
Click the drop-down box to select the desired trigger slope:

Positive: The sweep is triggered when the rising edge of the external trigger signal arrives.
s Negative: The sweep is triggered when the falling edge of the external trigger signal arrives.
Please note that the Trigger Slope button will be displayed only when the trigger mode or point

trigger mo d ewillibeshiddei&ir otHer,casasn d

8.3.9 AbouStweeQondi ti ons

When performing a sweep operation, the priorities
to |l ow are:

Sweemode > Trigger mode > Point trigger mode.

For example, when "Key" is selected for both trigger mode and point trigger mode:

In "Continuous" sweep mode, press the button first to meet the trigger condition, and
then press the button again to meet the point trigger condition. At this time the signal
source will start sweeping.

In "Single" sweep mode, press the Execute single sweep button first to meet the single sweep
condition. Then press the button two times to meet the trigger condition and point
trigger condition. At this time the signal source will start sweeping. The sweep stops after

completing one cycle.
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8.4 Anal og Modul ati on

Anal og modul ation includes amplitude modul ati on, f
pul se modul ati on.

You need to tag nmmdultahtei eamarhaster switch to enabl e
You tanwrby pressM@DON/hOFFut barhe front hpatmlgd, or
ANALOG MO®dul e switch on the home page, as shown i
the anal og modul ati on mascteeirl Is whi e cci, s pal abyleude o'nMQDH'e

user interface.

Fred 1,000 000 000 000 GHz Level  5.00 dBm

Fig@8bAnal og modul ati on master switch

8.4.1 Amplitude MoOAM) ati on

Amplitude Modul dteichimt g #&®) modulaates the original s
amplitude of the carrier signal. When the amplitud
t hearrier signdli nzlagsgd ychamyges ccapaci empiosihiegs halke si gr

on the carrier signal

You canANALO&G® MO®Ddul aM>on t he homepaddphgeemt gout har
pr etstsegMOD|but semer al tyiome s wbrhfeMd age

84.1.1 AMSt at e
PresAM Statverrn on aomp loifmfoudtueh @t i on.

84.1.2 AM Source
| nt ewamda/lor external source can bePrseeslaeMSa emdctdoets a mp |
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the amplitude mo dtEaxtbirbnt s"eulEhe d®flaul t is
1. I nt
The internal modul ation source is generated insid

frequency generator (LF). When Luepual wsodolr be md d L

LFoutput is on, i nternal source modul ation wil/| be
2. Ext
Ext emoalul ati ohgd Beurxe er nal modul at i &XTs iM@Pa Il NiPrUg g
connector on the rear panel of the RF signal sour
wavef Attmhi s ti me, the modul ation depth is controlll e
signal

3. I ntt Ext
After selecting "Int + Ext", the modulation signal

sources, whichteme ampdduwledtiwon.

8.4.1.3 AM Shape
The internal source of amplitude moduwliaae d ns gswaprpeo.r
After setting the AM sour ceprteccAsM | &h dtpaohro o"slen tt h+e BExM

wavefofrmt er natt o slohel r 't"8S qnwed' r e0'r.

8.4.14 AM Rat e

After setting the AM modul ati on ps e®sAsM eRatos €'tl nttiHe or
modul ati on frequency of the internal source.

The modul ation frequency range of sine wave is 0.

B

The modul atimande egqluesigyare wave is 0.01 Hz~20 k&t

8415 AM Depth
Modulation depth represents the degree to which the carrier amplitude changes, expressed as a
percentage.
When selecting internal modulation source, the setting range of AM modulation depth is
0.0%~100%. The relationship between the modulation depth m and the carrier sideband

amplitude difference gpPsatisfies the relationship:

P = -®04gn2

When selecting external modulation source, the actual modulation depth is related to the
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amplitude of the external input modulation signal, that is:
Modulation depth = amplitude of the external input signal x external modulation sensitivity

For example, if the modulation depth is set to 100%, then the actual modulation depth is 100%
when the external modulation signal is 2 Vpp (0 V offset), and when the external modulation

signal is 1 Vpp (0 V offset), the actual modulation depth is 50%.

When selecting internal + external modulation source, the setting value is the total modulation
depth, with the internal source accounting for 50% and the external source accounting for 50%.
The modulation depth of the external source is related to the amplitude of the external input

modulation signal, that is:

Modulation depth = setting value x0.5 + amplitude of external input signal xexternal

modulation sensitivity

For example, if the modulation depth is set to 100%, the modulation depth allocated to the
internal source and the external source will be 50% each. Since the external modulation
sensitivity is 25%/V, the actual modulation depth is 100% when the external modulation signal is
2 Vpp (0 V offset), and the actual modulation depth is 75% when the external modulation signal
is 1 Vpp (0 V offset).

8.4.1.6 AMSensitivity
ldi splays the unit depth quantified by the amplituoc

8.4.2 Frequency MOHBM) ati on

Frequency Modulation (FM) is a technology that modulates the original signal by changing the
frequency of the carrier signal. The frequency changes of the original signal are converted into
frequency changes of the carrier signal, thereby carrying the characteristics of the original signal on

the carrier signal.

You can click ANALOG MOD module> FM on the homepage to enter the FM page, or you can
press the button several times until you switch to the FM page.

84.21 FM St ate
PresBM St atbeur n on foeu erddoydtuh et i on.

8.4.2.2 FM Source
I nt elrrmtai¢ aabd/ or external sourfceu aeamaydiié aPr elsdBMt ed f o
Sour cteoets frigaenmeoydul ati on“l so,in"t,Bn't D "+EX"MItn2t 1 "6r Ext
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‘Duaal The déefdaul t i s

1. I nt

Whe'ft nt,1 "1 nt 2", ""Dumatkl' s+ellenctt2e"d ,ort he modul ati on sour
within the instrument and is collectively referred
to choose fr om, I nternal Source 1 and mpt éreglueBouy
deviati on amdorho diuhleattiwon i nternal sources can be se
When nt 1l "+ ilsnts2el ected, two internal -model mbdohasoan
When " Dual™ is selected, t h eo uwacwveesf oarrnes soufp etrhh emptow @

modul ated as a new modul ation signal

2. Ext
Extemomalul ati onhd Beurxde er nal modul at i &XTs iMPa Il NiPrUg g
connector on the rear panel of the RF sigmaly sour

wavefor m.

3. I ntt Ext
After s tlteléExti"'n,g t"the modul ation signal i's superpose

sour ce. Il n -ttchnes mwadyy | @twioon or more complex modul ati

8.4.2.3 FM Shape
The internal source of frequency modufiah©gqudseppor:
‘Sawt doffThh i a’ngl e

8.4.2.4 FM Rat e

After setting the FM source to internal or internal
i nternalt hsroouFgyRRatle and set the modul ation frequency
F MR a t2e.

, The modul ation frequency rafofQekblkz sine wave is 0.
The modul ation frequency range of square wave, s
20 kHz

8.4.25 FM Deviation
Corresponding to different deaviranearmgfarye dpietheirenat . t
setting rangkdxisMWz 01THe value of N is related to
to the data sheet for details.

When the modul ati“n'to¥lonto@u &dtsh estesteggtloue i s t he fre
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devi adfi othhe RF output

When the modul asteitdinnaslo Ux ché 3f deevgiuaetnscoynel at ed t o
frequdeiwdéywdetonby the two modul ati on s odervcieasi firoens p e ¢
the RF out putde i atriesgqqufemaelgueny ohfr elguieaktiyoand

"freqgdeewica2'i ocxorrespond teovitage toftni emqu e rad yseosu rocfe i n

1" and "internal source 2" respectively.

When the modul ati oBX't$ber actiualddétr agmenelyyated to

amplitude of the external input modul ation signal

Frequdenviyati on of RF outpalt i=Enmmpl sitgual of e

external modul ati on sensitivity

For exampl e, i f t hdevmaatismwmetf nequeMcykHz, then tF
devi aits oh00 kHz when the externaVofnfpgeaithatdi ovih esii dr
external modul at Odof s, gt dle iaxctliaVpgrequency offs

When the modul setbmoBEdourclkeei setting value is the
tot al frequency deviatiooauntwiind ftdhre S50eamdcdltis®u
accountingTheore x5t0e%.n al source modul ation frequen

amplitude of the exter,nalhaitnpwt: modul ati on signal

Frequdenciyadfi oRF out put = settinpuwvasugnhl OaBphki e
external modul ati on sensitivity

For exampl e, if the maximum frequency deviati on
allocated to the internal source Samdet He eextxdren
modul ation sensitivity is 25 kHz/ V,swakea 2h¥ppx(e€
of fset), the actual modul atainadhevir ¢eheerxy eo hfas e tmo
signal Oso/flf)y/otm he abtbatuabnmbdequency offset is 75

8.4.2.6 FM Sensitivity
External modul ation sensitivity displays the unit f

external modul ation signal

8.4.2.7 FM Phase
When the modul at i“lonnt 1s beurrlcheD @stehike, cptésaasle of t he wavef o
gener atlendt elryn al sourcel .orDilfditeeremdl pdhasrece2etti ngs

Modul ati on resul ts.
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The setti mophan@s6iosf3e0c° .

8.4.2.8 FM Proportion
When "Dual" is selected as the modulation source, set the respective amplitude ratios of the waveform

signals of internal source 1 and internal source 2 during the superposition process, that is:

The amplitude of the superimposed waveform = setting value xwaveform amplitude of internal

source 1 + (100% - setting value) xwaveform amplitude of internal source 2.

For example, when the setting value is 30%, 30% of the amplitude value of internal source 1 and 70%

of the amplitude value of internal source 2 are used for superposition.

The setting range of FM Proportion is 0% ~ 100%.

8.4.3 Phase ModuPM)Y i on

Phase Modul ation (PM) is a technology that modul at
the carrier signal. The phase change othahgeoof gt he
carrier signal, thereby transmitting the informat:i

You canANALO®G® MO®Odul eM>on t he homepaddphgeomt gout tar
pr etstsgMOD|but semeral timestwmRBMiage®u switch

8431 PM St ate
PresBM St atbeur n on pohrasoefdfultantei on.

8.4.3.2 PM Source
| nt eemnda/lor external souplaemedaul FeesBMSourtr etdoeftsont h e

phamedul ati on'l §tEx'balentt o+ Ehe defaul t i s
1. I nt
The internal modul ation source is generated inside

be set and the modul ati on waveform can be selected.

2. Ext
Extemoalul ati ohs Beurxe er nal modul at i[ &XTs iM@Pma || NiPUA§
connector on the rear panel of the RF signal sour

wavefor m.
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3. I ntt Ext
After selecting "Int + Ext", the neondduleaxttieornn asli gmnmoad u
sources, whichtoecmpdamedlui a¢i bwo

8.4.3.3 PM Shape

The i nternRBM sppuarctes otfwo mo d usli aataei do ns quuaavreef.o rAfit:er s et
source to "Int" oprédéPht Shake hdps gPdivae @a hofr mt er nal
source to be "Sine"™ or "Square".

8.4.3.4 PM Rat e

Af ter sePMt imogut héeéi on source to DPretP¥M Rmatwlentt t+heExt
modul ati on frequency of the internal source.

The modul ati on fgiemaiewmawe rianngke. ®¥ Hz~100 kHz

5

The modul ation frequency range of square wave is

B

8.4.3.5 PMDevi ati on

Di fferent carrier frequencies have different phase
rad. The value odamNrisrrftagqeednty. tleease refer to
When the modul ation source is internal, the setti
RF output.

When the modul ation source is external, ttohd hactu

amplitude of the external input modul ation signal

Phase deviation of RF output = amplitude of external input signal x

external modulation sensitivity

For example, if the maximum phase deviation is set to 1 rad, then the actual maximum phase
deviation is 1 rad when the external modulation signal is 2 Vpp (0 V offset), and when the external

modulation signal is 1 Vpp (0 V offset), the actual maximum phase deviation is 0.5 rad.

When the modulation source is external + internal, the setting value is the maximum value of the
total phase deviation, with the internal source accounting for 50% and the external source
accounting for 50%. The external source modulation phase deviation is related to the amplitude

of the external input modulation signal, that is:

Phase deviation of RF output = setting value x0.5 + amplitude of external input signal x

external modulation sensitivity

For example, if the maximum phase deviation is set to 1 rad, the phase deviation allocated to the
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internal source and the external source is 50% each. Since the external modulation sensitivity is
0.25 rad/V, the actual maximum phase offset is 1 rad when the external modulation signal is 2
Vpp (0 V offset), and the actual maximum phase offset is 0.75 rad when the external modulation
signal is 1 Vpp (0 V offset).

8.4.3.6 PMSensitivity
It shows the unit phase deviati on ngoudaunlta tifigoemdl .by t he

8.4.4 Pul se Mod(uBLaS)E on

Pulse Modulation refers to the process of using pulse signals as modulation signals to modulate radio

frequency carrier signals.

You canclick ANALOG MOD module> PULSE onthe homepage to enterthe pulse modulation
page, or you can press the button several times until you switch to the pulse modulation

page.

8.4.4.1 Pul sSe& at e

Press Pulse State to turn pulse modulation on or off.

8.4.4.2 Pul se Source

PresBul soeurStes € et idrfrExX'modul ati onTheudedaul t i s

1. I nt

The internal pul se generatot hmédalhat REnssgumatesoVo L
pulmede pul se period, pulse width and other paramet
2. Ext

The RF signal source receives t h[eP UeLxStEe rinbhol @ bpgugltsoer s
on the rear panel sasirclkee mbduhasi bi me, mdhdcke pat tsieng

period, pulse width, trigger mode and pulse output

8.4.4.3 Ext Pol arity
When the pulexe es oalExRPoil sacthkot yswi tch the trigger pol .

modudmatsource. The default is "Nor mal
Nor mAul se modul ation is performed when the extern
| nvePsl se modul ation is performed whew Lt beekxtern
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8.4.4.4 Pul se Mode

When the modulation source is “ | nt "RF signdi source pr ovi des t hree pul se mo
“Doubl e” and “Train”. The d@vhlboxtbseledtthe pllseimodg.l e” . Cl i
Single: Generate one pulse signalinone pul se peri od. At this time,

Pul se Del ay” and “#2 Width” are hidden.

L
|
|
|
|
|
|
|
|
|
:4- ---  Pulsewidth --
|

|
¢------------- Pulse Period --------------- [ 4
1 1
s Doubl e: Generate two pulse signals in one pul se

Pul se Delay” and "“#2 Wi dth” are shown.

|« -Pulse Width- - i € -- #2Width ---P

---- DoublePulse Delay ----- »!
———————————————————————— Pulse Period  -----------------------—- P

S

Train: Generate multiple pulse signals in one pulse period. At this time, the Pulse Train setting
item appears, andthe settings“Pul se Peri od” 5 Db®bl eePWi déehDel ay” a

are hidden. For a detailed introduction to pulse train, please see the "Pulse Train" chapter.

8.4.4.5 Pul se Period
Pulse period represents the time interval between two adjacent periodic pulses. When the pulse mode

is single pulse or double pulse, the pulse period needs to be set.

8.4.4.6 Pul se Width
Pulse width represents the high-level duration of a single-pulse modulation signal, or the high-level

duration of the first pulse of a double-pulse modulation signal.
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8.4.4.7 Doubl e Pul se Del ay
Double-pulse delay represents the delay from the start of the first pulse to the start of the second

pulse in a single cycle of a double-pulse modulation signal.

8.4.4.8 #2 Wi dt h
#2 Pulse Width represents the high duration of the second pulse within a single cycle in a double

pulse modulation signal.

8.4.4.9 Pul se Train
When the Pulse Mode is set to Train, the Pulse Train setting item appears, and the settings
“Pul se Peri od/,Do“ubbules eP uWisdet D'el ay” and “#2 Wi dth” a

84491 TheSetting of Pulse Train

Cl i clsettthiengutrt’wln‘éreaitm enterttelnpulngei nterface.

Pulse Train:

Index OnTime Off Time

1.00000 ms 1.00000 ms

Add Delete Clear Diagram Return () )

Fig86rRulttaedi ting page

Each row ofofpat aenepagdmsreesent s the settings of each
pulper:i od

s Index indicates the sequence number of the pulse signal corresponding to the row.
On time indicates the duration of the high level of the pulse signal.

Off time indicates the duration of the low level of the pulse signal.

Count indicates the number of repetitions of the pulse signal.

The default value is "1,1 ms,1 ms,1".

Click Add toinsert a row before the currently selected row. The newly inserted row will copy
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the currently selected row.

Click Delete to delete the currently selected row.

Click Clear to restore the pulse train to the default value.
Click Diagram to view the diagram of the current pulse train.

Click Return to return to the previous menu.

Click > Open to select and load the pulse train file (*.PULSTRN).

Click {>] > Save to save the current pulse train to a PULSTRN file.

Each page of the user interface can display up to 25 lines of data. When the pulse train exceeds
25 rows of data, you can click [>] > First / Previous / Next / Last to browse the list

content.
Click each parameter in the table area to set them through the touch screen keyboard or the front

panel keypad.

84492 Pul Teabimgr am

ClickDitdgraumt t on i nt rtahiégn tpiud ¢ eitnoti et whdaicaagrtaom of t he ¢

pultsreai n

Pulse Train Graph

KA Zoom Position
m KN 3.50000 ms G_)\ @\

Figure 8-7 Pulse train graph page

As shown in the figure above, the page consists of the upper drawing area and the lower control area:

Dr awiamg a

A schematic diagram of the waveformtgendhet ecerbas
direction represents the high and |l ow tegieandhttihge
position of the high and |l ownteaefed;i ntheri Bordiizerc
represents the high and |l ow | evel dt urraai tmi hoinc ho fc aena cb

enl arged or reduced for easy observation and compar
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Contamé¢a

. ClI im<t O return ttrozeidnhtpggel s e

, ClipMto restore the waveform to the initial state
., Th&oom Pdpatamater control displays the center p

the operzmwimanco mbnuwt r dbuttdroems ar e based ocmant hbies spe
t hr oulydh t ouch screen keyboard or the front panel
transl ate to the corresponding position.

s CIi@to zoom in the center position of the curren

Climto zoom out the center position of the curre

The zoom operation of the drawing area can be achieved in the following ways:

1) Zoom, panandrestoret hr ough t he ,r@r % button, aral *Zsom Position”
parameter.

2) You can also use your finger or stylus to zoom in or zoom out directly on the touch screen.

3) On the touch screen, use the mouse wheel. Pull the wheel down to zoom in and up to zoom out.

The zoom position of the wheel is consistent with the "zoom position” of the control area.

84493 Pul $eain Advamrced Mo

The advanced mode of the pulse train can be turned on via the = Train Advanced Mode button. After
turning on the advanced mode of the pulse train, each row of parameters of the pulse train will
increase the frequency and amplitude parameters, as shown in the figure below. By setting the
frequency and amplitude parameters, each pulse signal of the pulse train will modulate a different RF

carrier in turn.
Pulse Train:

Index On Time Off Time Count Freq Level
400.00 us 600.00 us 1 50.000000 kHz 0.00 dBm
1.00000 ms 1.00000 ms 1 1.000000000 MHz  -20.00 dBm

Delete Clear Diagram Return ()]

Figure 8-8 Pulse train advanced mode setting page
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When the advanced modulation mode of the pulse train is turned on, the user interface will pop up
the following prompt box. At this time, the user interface of the RF signal source is locked, the function

buttons on the front panel are also blocked, and the user cannot perform other operations.

Press Esc to quit.

You can exit the advanced modulation mode of the pulse train by pressing the ESC button in the

dialog box, or pressing the knob, | ESC/Close | , or | Enter | key of the front panel.

84410 Pul se Out

The default state is off. Click the sliding switch to switch the pulse output state.

When the pulse output is turned on, the RF signal source will output the pulse signal generated by
the internal pulse generator from the [PULSE IN/OUT] connector on the rear panel.

Note: When the pulse source is External, the pulse output state will be automatically turned off.

84411 Pul se Out Pol arity
Click Pulse Out Polarity to switch the polarity of the pulse signal output from the [PULSE IN/OUT]
connector on the rear panel. The default is "Normal”.

Normal: Output positive polarity pulse signal.

Inverse: Output negative polarity pulse signal.

84412 Trigger Out

The default state is off. Click the sliding switch to switch the trigger output status.

When the trigger output is turned on, the RF signal source will output the trigger signal generated by
the internal pulse generator from the [TRIG IN/OUT] connector on the rear panel.

Note: When the trigger mode is "E x t Trig” b rthe trigger toutp@ dunction will be
automatically turned off. When the trigger mode of RF SWEEP or LF SWEEP is set to external, the

trigger output function will also be automatically turned off.

84413 Pul se Trigger

The trigger mode dRHsignallsdurse offeos five pulse tigfjer typgésh:e “ Aut o” , “ K.
“‘Bus”  Ext Trig” and “Ext Gate” .

Click the drop-down box corresponding to the trigger mode to select the desired type.

Auto: The signal source satisfies the trigger condition at any time.
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Key: When the trigger mode is selected as "key", the user interface will display the Click to
trigger button. Each time you press the key or the Click to trigger button on the
user interface, the RF signal source will start a pulse modulation.

Bus: Each time the SCPI command "*TRG" is received, the RF signal source will start a pulse
modulation.

Ext Trig: When the trigger mode is selected as "Ext Trig", the user interface will display the* Tr i ¢
S| o puttdn. At this time, the RF signal source receives the trigger signal input from the [PULSE
IN/OUT] connector on the rear panel. Each time a TTL pulse signal of specified polarity is
received, the RF signal source starts a pulse modulation.

Ext Gate: When the trigger mode is selected as "Ext Gate", the user interface will display the
“ T rPiod a button.At'this time, the RF signal source receives the trigger signal input from the
[PULSE IN/OUT] connector on the rear panel. Each time a TTL pulse signal of specified polarity

is received, the RF signal source starts pulse modulation within its effective level.

84414 Trigger Del ay
The trigger delay represents the delay of the pulse modulated signal from the reception of the external
trigger signal to the start of the first pulse modulation. When the trigger mode is "Ext Trig", the user

interface will display the Trigger Delay setting item.

84415 Trigger Sl ope

The default i s *“ Pedewnbaxioewitchth€ttigger dlopd. he dr op

, Positive: Trigger a pulse when the positive sl ope
Negative: Trigger a pulse when the negative sl ope

When the trigger mode is "Ext Trig", the user interface will display the Trigger Slope setting item.

84416 Trigger Polarity

The default i s “ N-dawmkoktd switcEthe trigger polariey. dr o p
Normal: Trigger pulse modulation during the high-level effective time of the external gate signal.
Inverse: Trigger pulse modulation during the low-level effective time of the external gate signal.

When the trigger mode is "Ext Gate", the user interface will display the = Trigger Polarity setting item.
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8.5 L F

8.5.1 LF Source

The RF signal bsiohtofveepasnay si gnal gener aadloo-w whi c
frequency sigmailntoet padn w®oug cmodul ati on. -fWegunensegd
signal out put , LF supports several c cammnelonmpl | yi t wusdeed ow
t he -flroewg u e nccya ns ibgen asl e t

Pressrkeey on the fronkE $@e el t heelmentulk Modubkei ek

LF Souomcethe home page to enter the LF parameter s

8.5.1.1 LF State
PreslsFt 8tteturn LF output on or off

8.5.1.2 LF Shape
PreslsFk Shame select the waveform of the LF output s

"Sine", "Square", "Sawtooth", "Triangle" and "DC".

8.5.1.3 LF Frequency
PreslsiFr equethc yset the frequency of the LF output si
., When the wawmef'gr m hies L"FSif requency~1s eMdHzi.ng range i

When the waveform is "Square", "Sawtooth" or " Tri
Hz~-20 kHz.

85.1.4 LF Level
PreslsF Letvelset the LF . Thetetutti ragnprd angB¥Veips. IMunhMpippl e
format settings are supported.

8.5.15 LA eveffset
PreslsF L®Vé&bkted set the amplitude offset of the LF o

9 "0 QO R EQs QOE kd g 5 0 6 8 06

8.5.1.6 LF Phase
PreslslPhasteset thteadldesetti ng-3r6adn’g e~ i3360Cppantds i ng i n

degrees @r radian
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8.5.2 LF Sweep

The RF signal source supports outputting LF wavef
frequency to the end frequehé&yowittphinsapppmedisf if e@ qtu
Press|[LtFfkeey on the fronRw§eamel t heemealuF Modubk kFzk

Sweempn the home pagé&weememntneert etrheseltR i ng i nterface.

8521 Sweep State
PresSweep Sttaatecti vate the LF frequency sweep signal

8.5.2.2 Start Freq
PresStart tFor eseet t he otldar tf rferqgaugeinneryc ys weep

8.5.2.3 Stop Freq
PresSoprreggo sebpgtrheequsetinie yf requency sweep.

85.24 Center Fregq
Pres@entFere o s etentfheee queinEyfrequency sweep.

85.25 Freqg Span
PresBr esparntr o set the faolefufemeyu Smpayn sweep

8.5.2.6 Sweep Ti me
PresSweep Ttiensdthe durcarted elmfeep.

8.5.2.7 Direction
Pressi rectooset the freffueRrcyweiepetbi ap or down.
Up: Scan from the start frequency to the end frec

5

Down: Scan from the end frequency to the start fr

8.5.2.8 Trigger Mode

The default LF trigger mode is "Auto". The RF sign
"Key", "Bus" and "Ext".

Cl i ck tdhoewndrboopr i @fgert Mosdel ect the desired type.

1. Auto

Generate a continuously repeating sweep signal i mme
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2. Key

Each ti[Mei gkey on the front paQleilckr stgopees oad oar t thl
touch screen is clicked, the signal generator start
3. Bus

Each time the "*TRG" command is sent, the signal g e
4. Ext

The signal geneheater natceirvegger [ SiRd Gall blibmi@® t for o m n1
the rear panel of the instrument. Each time a TTL |
signal generator starts a sweep.

Note: If the trigger mode is changed during the LF sweep, the signal generator will stop sweeping

and return to the initial state until the next trigger event starts.

8.5.2.9 Trigger Sl ope

When the trigger mode is ext@&rimg&lleoptgrodetanmsakewhet

t heweép tri ggeProesdi"thigvecglad i 8 t he external trigger si

edgePosi"t.i ve

Click tdhoewndrboopx to start the corresponding trigger
Posi:tiwheen the riesiexg eethgqée ofriglgewespghal ggeredes

., NegatiWken the falling edge of t lsaveaxst errnaglg etrreidg c
Pl ease not @ itghSadeto pitelntet on wi | | only be displkEyed whe
and it is hidden in other cases.

85210 Sweep Shape
PresSweep Shapd ekbé cycl iLds weoadeThhdr e are two types:
"Tri aagd et he def"aluawt ovoatlhu'e i s

Sawtooth: Sweep period is al wayesveflr oono tthhee ssttaorpt ff
stop level. The sweepsaswtqouoetnhc ewaivse "s.i mi | ar to a "
Triangl e: Sweep period is always from the start
stop level, and then return tbacekvetla (tThe stwaeretp fsi
similar to a "triangle wave".

85211 Sweep Space

PresSweepa&éselect the mode for the calculation of
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, Lindlake the frequency value entered as an absol u

Logakes tlrentwalele as a | ogarithmic value that mea

frequency in %.
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8.6 Power Sensor

The RF signal sourcaUSBnp dwerc onearesdredt irooughheé he US

power meter models currsingnagl supprocgd ear dys i diven RiFn t

Table 8-1 Power sensor model supported

Manuf act u|lModel

NRPGEARP18A

R&S NRPENRP18SRP3I3SRP40SBRP508SRP67S
NRP4OT

U200,0A200,1,200,2l02004 A

Keysight u200,0B20018B

Uu200,0H200,1BH2 002 H

8.6.1 Par ametersSetting

Cli ckPOWER SEN®ORul e on the home page to enter the
interface.
Pl ease note thastensh®@mnothecpomwected or initialized,

for theepaeneearsur ement. At this time, the user inter

Warning

Power sensor is not connected or has
not been initialized !

8.6.1.1 Sensor I nfo
Di spl ays the modedon mdpdwaehet n soont fo ft bBeeh edoswenrot connect

or initialiszeendd,mrfthremptoiwen i s bl ank.

8.6.1.2 Sensor State
Turn ont deeveflf measurement Hhethefpawer i sefiodf ..
Af ter turningeopsmetalbseu rpoeet functi on, t he measur em

poweensnerasur ement value in real ti me.

8.6.1.3 Measur ement

Di spilag current reading of the sensor.
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You sednrect the unit uwusdd, fMlB urVe s umVt, i, s mWay uwW, mw,

8.6.1.4 LevehtCol

With the Level Control function, you can achieve V¢
the aid of a downstream control circuit, a CLPC (
frequency response charactersstiosessesf dubetoompbhes
components and compensate these effects accordingl

For details, please relLevetoCohecbohonoduction of ¢t}

8.6.1.5 Statistics

The Statistics function is disabled by deéansbt. W

measurements will be displayed.

., On: Turn on the statistics function. The statis
st datiics switch. The statistical parameters includ:¢

val ue and statis ctadt tta metsa Cll @ &rk & lhle acnudr rsetnatr ts t

a new round of statistics.

Of f: Turn offfuntchd omt.atTihet isdsati sti cal parameters

8.6.1.6 Auto Zero

The pswersgemr o adjustment function can deduewmi the i mj

measurement results and i mprove the accuracy of RF
Zeraaj ust ment is disabl eaddobwn dbeofxa ulot .s wdlticchk tthhee zderroo
Di salbl Ehe zero buttons wil/l be hidden.

5

INT Zero button is displayed.

B

., EXT Zero button is displayed.
ClickCltiheek t o pe’rbfuctrtmmmiz etr loedrs ¢ o swoi rl | start the zero
operation. At this time, the button name wil/ chang

is completed, the bu€Ctibokndtmepe&i.fbrmeteraoi hgo "

Please note when performing zeroing of the power sensor:

1) Generally, all measurement signals should be turned off before the power sensor performs
zeroing. For specific operations, please refer to the user manual of the power sensor.

2) If the power sensor does not have the option of internal or external zeroing, the "INT" and "EXT"

options in the drop-down box will be replaced by the "Enabled" option.

To reduce the impact of noise and zero deviation on the measurement results, it is recommended to
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zero the power sensor in the following situations:
Warm-up phase just after connecting to the signal source.
Temperature change exceeds 5 N .
Connect the power sensor to the RF output port at high temperature.
The power sensor has not been zeroed in the past 24 hours.
Before measuring low-power signals, such as signals with expected measured power more than

10 dB below the lower limit of the measurement range.

8.6.1.7 Frequency

Thmeasur ed fmodip®leunttoyd ef aullt i ck-dotwve Howmpto switch th
Aut o: Automati cal | gencsdorsf ingeuarseu rtelme ngoWWakagd eoarc yt va
out put frequency of the RF

., Manual: Téeenpowmeasurement frequency value can be

8.6.1.8 Level Offset

The | evel of fset is set to "off" byfdefedulotn. oCl iodK

., OnTheéevoeflf set value can. The dgdeétspétweldivedated pogver
sensor wi || be the actual me avsaulrueed hiva |l 6enetl usen t
measurement easier when t haetroer sarien atnhpel iniiidedrlse aonfd
Of Theewdlf set value setting witlhli shttetedamep d mygteidc alelay
val utthefpower sensor is consistent with the actua

8.6.1.9 Averaging

Thaver agodig®Au ttoyd e f aQillitc k tdhoewnd rboopx t o switch the ave
AutmMut omatically configure the average times acc
average times are only displayed and cannot be mc

Manual : Manually set hehpoamrmeager e meet .

86.1.10 Logging
Theog fumctdiicsmmbl e@l byk dehausttd dre octwifddaflc. Wwhen t he

| ofgunction is turned on, tthherexisgm & megamd ashdnean wi | |
a | o fTiXITefior mat .

The | 06 fialved :i nLachel :p/apchwer _sensor /.

76 int.siglent.co



SSGBOX) XX Seri es User Manu

8.6.2 Level Control

Amplifier DUT A Antenna
3 | _RF level NS [ xdB | input leve

Coupler

SSG5000X

Power Sensor

Figure 8-9 Power control

As s haobvmnv et he sensor measures a proportionédfromower

coupl er. I't consideparameitenal andt hetgirwent e resu
signal generator compares the measured | evel wi t h
accordingly. This all owsi gymal tloewelntcec ont itrhueo uesxltye ra
constant input | evel at the DUT in real ti me.

I n practice, an RF splitter is needed to split the
the other is connected to the fpoweacaoqueiteirti dmhearmrsdgg
Power compensation can be used to minimize cable 1o
the amplification of the signal by a power ampl i fi e

|l ink as tyhecHhHargas.nc

NotWhen tBBeveRRIncti on i s |tewrexiretdr coln,f urhceti on cannot &

RFswedémnction must be turneldewelfit bef ofentcuironngaoad

8.6.2.1 Level C®tndtrel
The defaul"tofsfe't.t iOlg ciks the slide switch to switch t

This setting itemeiveht Cofsamei @an t(imethe upper menu.

8.6.2.2 Measur ement
Di sptlhaey curr ent power sensor r-cawlni nlgox Yoo changeée i tcl
power display unit.

This setting itemMesasaamanésathecntti owi tihn tthhee "upper men
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8.6.2.3 Target Level

Specify the nominal |l evel expected at the input of
power accordingly, iaet ovadleuetat mekeé meoesbar gpppet ,

requbyéce DUT.

8.6.24 Level Li mit

Set an wupper | imit for RF output power to protect

the input RF signal power excelaseftfhect iamd ,t Hdhes cu
up a warning message.

8.6.2.5 Cat Rmnge

The capture range means that i f the power sensor r e
valid reading and the RF signal is adjoastelde aocadnto
system. I f the power sensor reading exceeds this reae
Ef fective Capture R&age h= RAaargeeet Level +/
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8.7 | Q Modul ati on

| Q modul ati on, that is, two orthogonaphasgndi tf écan

of 90°, egxepmreensasleldly n and ®©baks eggmalsnd ddmponent) and Q

Phase, qguadrature compo neordtu)l asiegnaslespaamaé el y and t
together, thereby improving spectrum utilization
The I Q modul ati on fuXMctiincnaudef CSEESH60MO MAIRBI t onter e

modul ati on and AWGN modulcaotnitereotlt ii mgsa.ddPlte @ane toed /1
chapters for details:

Cust om

. ARB
Stream

. loT
Mul titone
AWGN

I/ Q Control
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8.8 UTI LI TY

The UTILITY settings of the RF signal source incl uc

8.8.1 System

8.8.1.1 Setting
1. Language

Set the displtheRFI angunaddsafgnaeé source supports Chi

menu, help andpilmtyerf ace
PresWTI LI YSett bnlganguagwe expand drop down | ist, and

| anguage.

2. Screen Saver

Set the state of screen saver. When screen saver i
action is tabpewciwitehkdi nitmee Click the touch screen
PrebWTI L|sTWetti>nYcreen Baverpand drop dowtfoflfi st1,0 an
s” , mt’h, mi"h, mMiIn Mi3M holaor holur

3. Setup Type

Set theparygpmetodr configuration to be | oaded when th
PresWTI LI YSett PnRjower t@n expand drop dowdnDdfi &atd,t and
“La’st

Default: The factory defined defhauFor smoténdgst avi l
ref efak8eeDe f aSet tsl. ng
Last: The system set t-ofnfg wielflorkke tlheead edsd a ptoovreat i ¢

4. Preset Type

Set the parameters for the Preset configuration of

PresUTI LI YettbnR)reset tbypexpand drop downDeéfidul, t and
orfUs ér

Defaul t: The defaul't s e|tPtRIEISES swiplrlesbed| o&ded moh
pl ease ‘Taeb&=eDetfaSelt tst. ng

. User: The user specified coPREGHFatpoaswed. be | c

NotAfter selpeesétngtUd giee talke f il e management interfac:

to allow the user to | oad thectoonfcihgaunrgaet itohne fciolnef.i gY

5. Factory Reset
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er

Restore the i

nstrument

PresUTI LI TYSetti>nBact Reypedet

factory
To

parameters wil

restore

Tab82Factherfyaul t

defaul t s.
factory

al so

setti

be con

ngs, i n

configuration

t he i

figured.

nstrument

t o

addition to

Par amet er

Def awd Iltu e

Setting

Language

Chinese/ Engli sh

factory

par amet

(depend on fumaat)ioory config
Screen Saver of f
Setup Type Defaul t
Preset Type Defaul t
Beeper On
Power On Line of f
10M Adjustment of f
I nterface
DHCP St ate of f
I P Address 10.11.13.220
Subnet Mask 255.255.255.0
Gat eway 10.11.13.1
Aut o DNS of f
VNC Operabl e On
FTP State On
Host name Consistent with product mogd
GPI B Address 18
Level
FIl atness Empty | i st
Sweep
List sweep ftlefeCF;H;Lnlloy dﬂéﬁ?deEhmasu”
Pul se
Pul se Train Keep only one default pul sg¢g
“1m§g, 1 "ms, 1
int.siglent.co 81
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6. Reset & Cl ear
‘Reset &wiQlldesatror e the instrument configuration to f:
storeadceadypoicCabl der .

PresWTI LITYett PnRleset & t0OIl esseert the instrument param
factory defaults and clean up |l ocal files.

7. Beeper

Set whether the beeper make a sound when clicking e

PresWTI L|ITYSett bnB)leepeérm switch the beeper state.

8. Power On Line

Set the instrument power on seqguence. I n some si
automaticalfl y hreedt aret power i s restored.
of f : I f I ine power is available, you need to man
start the instrument.
Oon: | f l' ine power is available, the instrument

automatic or remotfefitewltts ttdaphynaiyc dlel dir each.

PresWTI LI Yett PnRIOW®ON Lithe switch the state

9. 10M Adj ust ment
Modi fying the Reference Oscillator Code wil/l chang
connect a frequency couwmtnenre cftroom otnh & hle0 MHzarOlpTane |l
reference by modifying the code.

PresSsave Ref Ostco Sstativeédnd e to store the Ref Oscildl

set .

PresRecall Ref ©Oscr8ewntinghe Ref Oscillator Code
, Preskeset totdefsauwl tt he Ref Oscill ator Code to de

frequency wil/l reset to the original wvalue, too.

PresWTI LIITYettPngOM Adjustomesmti tch the state.

10. Ti me Setting

Set the display time of the instrument.
PresWTI LITYett>nlgi me Setttimgn move the cursor to st
change the time by inputting the value.

11. Log I nf o
The | og function mainly records the operation reco

operation of the system. When certain problems occ
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traceback record information to users and developer
PresWTI LI YSett Pnlgi me Settaiienvg t hetlhiklg dignalofsource
I n thenifloagrface, you can also save or clear the | o

8.8.1.2 System I nfo

PrebWTI LITBystemtlonfvo ew the instrument's system inf
Mo d e |
Host I D
Seri al Number
Software Version
Ubo-©6 Versi on
Har dware Version

Startup Ti mes

8.8.1.3 Il nterface

PrefWTI LI|FYIntertacewiew the instrument's remote co¢
i ncluding:
1. LAN Setting
1) Net w@arkf i gnur ati o
The RF ssoiugrncael supports LXI standard network confi
I P Setting
| P addresses can be assigneOpdayblE@R cattoy scert st a
dynamic | P. At this ti me, the DHCP server wil/l a
mas k @atdeway according to the current network cor
set it. Turn off the DHCP state and set a static
mask and gateway.
, Auto DNS
DNS can al so be conf itgiuceldl y.y nTahnei csatlaltyi co rmestthaod r
the DNS address, and the automatic method directl

server.

2) Network reset (LCI)
The LCI mechanism is to prevent i ncorrgauctat nenwo

i nformation from causing the device to be unabl e

i nt.siglent. com 8 3



SSGBOX XXSeries User Manual

Click tebuLtXIon t o enter t he net wor k reset i nt e

identificati Jl, i tdiAdRe soetiut t ght and afflectted fby tte

net work reset.
You can CcUAMRE&s eabttueg t on t o reset the networ k.

The RF signal source supports the LXI standard
the signal soSr@akeut cohrmatf tthment | danyodicani oac
the device ident i [BYcdtaischn nign doinc athcer nleitgMotr k r es

2. Web Setting
Web Setting includes the skETRt atglosf n d® Hmersavmir a
PrebWTI L|{sSTYnterdmdescrsalrlolthear on the right side
entire Web Setting content.
1) VN®Operabl e
Turn the Web control f uncMN® nOpoenrbaobtliteo h f OAthyeat u o fi f
the VNC operation is enabl ed,t husoeurgsh caa nWedo nbtrrooMs e
the I P address of the signal generator in a Web
I f you want to control the instrument or send SC
you need to enter your | ogin passwoWedb Praosus woarnd
Sett.ing
2) FTBtate
When the FTP state i s turfnieldesoni,n utshee s" Lcaacna ld'o wind
generator to a personal computer through the fr
personal computer to the "Local" folder of the ¢
exampPoenvn!l oad/ Upl oad Fil'es Using FTP (LAN)
3) Host name
Set he hosotfnanmee si gnlafl tgheen elrcasttorr esi des on the sali
t he signal generhattor:,/ /ybbous itcmaatmbeen twesrlc abr owser t o | o
4) Web Password
Presdeb PasswordoSentiengthe Web Passwaerdt $Sdtamigrg
the password by entering the Current password, Ne
al so set the password to the default value "sigle
3. GPI B Setting
Set the GPI B addARIsGL BENSIB3P | BBdtaps @@ blecdonnected to t he
Host ofdlhettRF si gmna&lxpanwdr cdde instrument's USB interfe
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8.8.1.4 Sel f Test

PresWTI L] PYSel f fTesénter t hdesystiamm'es faelef.
1. LCD Test

Presl€DTest t o enter the screen detection.

TheRF signatycsloeis cehrough the red, green and blue p
there are dot defects on the screen.

Prek7|to change the [@btl ®mreintd. press

2. Key Test

PreskeyTest t o enter the keyboard test interface. Pres
by one and observe whether the corresponding key i s
t hkeey. To exit|[8|lhdrteest, meseos click the screen.

3. LED Test

PreslEDTest t o enter the LED }[7dsp inhgéatfaceexPi@agsish
the buMQaDON/ OF&n dRFON/ OF&nd pl8dse exit the test.

4. Board Test

PresBoardTest t o enter the board test interface. Test wt
CPLD and FPGA.

5. Touch Test

Pr esTeuchTest t o enter the touch screen test interface.
the touch scr[8Fktno aexiédprtetses

8.8.1.5 Shut down

PresWTI| L |3 Shutdown t o power off the instrument accordi

interface.

8.8.1.6 Preset

Reset parameter settings according to the type of

PresWTI LISTYreset t o reset the parameters.

i nt.siglent. com 85



SSGBOX XXSeries User Manual

8.8.1.7 Updat e

PresWTI LI Wpdate , and select the uURealbte® fuipldat eThédre cly
sof t ware. The progress bar wild.l appear on the scre
automatically if uppapeesmptuchhéadilrupodat es

8.8.1.8 Option

PresWTI LI YOption , to enter the optiofmoiwmt ébrofxa cuen.d eCl i
“I'ns"tgalolupt ®oxhoose theettdlcee msaedEhype a | icense in tl
and i cdknsttad Ifi ni sh the |icense installing.

I f the installations s“Ucceeaedg Wwhe puaciwesls meobes.gpgoepn s
I f not, the priocnepnts emewsassa geen"twe H dod-hipncorrectl y
Not Bhe SSG comes withhtthbak aptiohnhse number of uses

t heptions without Ypurchasingdt hém. remat mtémpgy onfu mblee

option interface. When the remaining timdisabheder"
When a |icense is successfully installed for“a cert
"and the type of the license wild.l be permanent, whi

functi on.

Option Name License T¥pe Remaining Times
SSG5000X _F60 Permanen

SSG5000XV_B150 Permanent -

SSG5000X-PT Temporary 0

SSG5000XV-1OT Temporary 30
10M_OCXO L Permanent -
SiglQPro-OFDM Temporary /
SlgIQPlo BT Temporaly 29

SialOPra-10T Temnhaorarv 320

Pl ease refer ttofdahet dlata@aptsiheeX-\.ypends ngl Q EESGERBRO0OL i s
a hpgbcision refergegnaussdesi@eerdc & oo gtoindror mnwhatl hei t be

i nstrument | eaves the factory

8.8.1.9 Hel p

The dwmilhtel p system provdrdesacdbte!l fpun ntfioomadndnmdnu o

panel
1. PresWTI LIbrwtt on anHelsped eednaliemt er f ace
2. Click to enter the corresponding directory.
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Help-home

® Modulation Setting

m | F Setting
m UTILITY

m Power Sensor
m I/0 Modulation

Figure 8-10 Help interface

88.1.10 Cont act Us

PregWTI L|ITXontactoUgi ew the contact information for
to solve the problems meet innprodgst igbalntuageé myYauur d

SI GLENT sales office for support.

8.8.2 Fi |l e

PresWTI LI YStore/ Reocealnlt er file management page.

Local:/ Size:306.14MB/3.45GB
Name Size Type Date
Folder = 1970/01/01
- IQ_TEST Folder 2019/03/28
iq_wave Folder = 2018/09/26
B ttt Folder 2019/03/09

B ttt-copy Folder ~ 2019/03/09
B 123ARB 81KB  ARB 2019/03/20
B 1234ARB 81KB  ARB 2019/03/20
B 12345.ARB 81KB  ARB 2019/03/20

B 192454 ADR 1 2 AR ADR 2N1a/N2/I7N

Delete Return @

Figure 8-11 File management page

I n the file management page, the top bar displays t
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the size of the used memory and avail able memory
di splayed in the middnl es edlfiektalde fiontde nfr sl .ptasq@p if cog dteh
touch screen. You can also use the up and down key
coll apse or expand folders. The bottom bar of the
operations are as foll ows.
1. View Type
Cli &k ew Ttyppechange the type ofAliSitidehse td pd &theow, i ncl u
Table 8-3 File Type
File Type|File ExtengyDescription
LSW Swedp st file
UFLT Fl atness correction fil
PULSTRN Pul se train file
ARB I Q waveform segment f il
MARKER I Q waveform segment mar
SEQ I Q waveform sequence fi
SHEADER I Q waveform sequence he
Dat a STREAM I Q Stream file
MULSTATE I Q Multitone file
Al UDATA PN sequeafcel FQlmodul ati
MA P Const eldliatgiram file of |
ML ARB muarniier |ist file f
DAC Referesceél |l ator code fii
TAR. GZ System running | og
TXT Poweendwmrg file
State | XML Systenmnmtse file
CFG Configuration update fi
Updat
ADS System update file
2. Recall
Cli ®Recatld | oad the selected file.
3. Save
Cli Saeve o save the file with corresponding type acc

8 8

int .

siglent.

Cc



SSGBOX) XX Seri es User Manu

4. Del et e
Cli Okl et@e del ete t e dolladetred fil e

5. New Dir
Cli ®Nlew Dior create new folders.

6. Rename
Cli Renameo rename a file or folder.

7. Copy
Cli €opywto copy the selected file or folder.

8 Paste
Cli RPastteo paste the copied file or folder to specif
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8.9 Shortcut Keys

There are some shortcut keys on the front panel of

functions. These shortcut keys include:

Table 8-4 Shortcut Keys

Shortcut KeygFuncti on

PRESET Quick preset

HOME Quick return to home page
ESC/ Cl ose Exiémote mode or edit mode
Trigger Execute key trigger

MOD ON/ OFF Modul ati on master switch
RF ON/ OFF RF output switch

8.9.1 PRESET

Recall the garneds erte ssteotrtei ntghe si gnal egenerator to a s

PregBTIl LI Yett bnRIeset Tyspeel ect "Default" or "User
t hgpeset type as " User"'ppreyebef skeetl to select the

, PresmBRESHT and the instrument will recall the def

settings are shown in the table bel ow.

Tab8=Def aSelt tsi ng

Par amet er Def awd Iltu e
RF
RF State Oof f

Frequency

Frequency 6 GHz
Freqg Offset 0 Hz
Phase Offset 0 deg
Level

Level -130 dBm
Level Of f set 0O dB
ALC St ate Aut o
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FI atness Oof f
Sweep
Sweep State Oof f

Sweep Mode Continuous
Direction Up
Trigger Mode Aut o
Point Trigger Aut o
Trigger Slope Positive
St Spveep

Step Sweep State On

Start Freq 6 GHz
Stop Freq 6 GHz
Start Level -1306Bm
Stop Level -130Bm
Sweep Points 11

Dwel I Ti me 30 ms
Sweep Space Linear

Sweep Shape

Sawt oot h

List Sweep

List Sweep State Oof f
ANALOG MOD

ANALOG MOD St ate of f
AM

AM St ate Oof f
AM Source I nt
AM Shape Sine
AM Rat e 1 kHz
AM Depth 50 %
FM

FM St at e of f
FM Source Il dt

nt .siglent. com
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FM Shlape Sine
FM Deviation 100 kHz
FM RAt e 10 kHz
P M

PM St ate of f

PM Source I nt

PM Shape Sine
PM Rat e 10 kHz
PM Deviation 1 rad
Pul se

Pul se State of f
Pul se Source I nt
Pul se Mode Singl e
Pul se Period 10 ms
Pul se Width 2 ms
Doubl e Pul se Del ay 4 ms
#2 Wi dth 2 ms
Pul se Trigger Aut o
Trig Del ay 140 ns
Trgae3!l ep Positive
Trig Polarity Nor mal
Pul se Train of f
Trigger Out On

Pul Gt of f
Pul@GePol arity Nor mal
LF

LF Source

LF State of f

LF Shape Sine
LF Frequency 1 kHz
LF Level 500 pmpVv
92 i nt .
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LF Offset 0 uVv
LF Phase 0 deg
LF Sweep
Sweep State Oof f
Start Freq 500 Hz
Stop Freq 1.5 kHz
Center Fregq 1 kHz
Freg Span 1 kHz
Sweep Ti me 1 s
Trigger Mode Auto
Sweep Shape Sawt oot h
Trigger Mode Linear
Direction Up
Il Q MOD
Il Q MOD St ate of f
Custom
Custom State of f
Data Setup PN7
See(dHe x) 7F
Symbol Rat e 1 MSps
Symbol Length 512
Bits/ Symbol 4
Mod Type 16 QA M
Gr ay Oof f
Filter Type Root Cosi ne
Filter Al pha 0. 35
Filter Length 128
Oversampling 2
ARB
ARB State of f
Select Waveform * NONE
nt .siglent. com 93
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ARB Setup

Sample Clock 2 MHz
Modul ator Atten Type |[Auto
Modul ati on Atten 3dB
Real Ti me AWGN of f
Qut put Mux Carrier +Noi se
Pow€ontrol Mo d e Tot al
Tot al Power 0 dBm
Carrier to Noise Rati|C/ N
Carrier to Noise Rati|lO dB
Carrier Bandwidth 1 Hz
FIl at Noise Bandwidth |1 Hz
Filter Type None
Baseband Offset of f

Mul t i Carrier

Waveform Name MULTI CARRI ER
Power Reference Peak

Carrier Tabl e SI NE_WAVE, 0, 0,0
Signal Period Mode LCM

Signal Period 100 wus

Sampling Rate 2 MHz

Marker Utilities

Mar ker Number 1

OQut put Mux 1

Mar ker Polarity Negative

Pul se/ RF Bl ank Oof f

Mar ker Del ay 0 us

Set Mar ker s 1,1, 0

Waveform Utilities

Sel ect Segment * NONE

Scaling 100 %

9 4 i nt .
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Clipping Type |1 +] Q
Clip |1 +jQ|] to 100 %
Trigger
Trigger Type Continuous
Continuous Mode Free Run
I/ Q Control
I/ Q Mod State Oof f
I / Q Source I nternal
Compensation Channel RF
I/ Q Adjust ment On
Gain Bal ance 0O dB
I Offset 0 %
Q Of fset 0 %
Quad Angl e Adjustment|{0O deg
I/ Q Swap of f
I / Q Output of f
I/ Q Output Atten 0O dB
I / Q Output Gain BalanO0 dB
I OQOutput Offset ouv
Q Output Offset ouv
I/ Q Common Offset ouv
Stream
Stream State of f
Select Stream Fil e * NONE
Stream Setup
SampCleo c k 2 MHz
Modul ator Atten Type |[Auto
Modul ati on Atten 3 dB
Baseband Offset of f
Il oT
Protocol Type Zi gBee
nt .siglent. com 95
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Trigger Type Continuous
Continuous Mode Free Run
Mar ker 1 Source Frame Start
Mar ker 2 Source Frame Start
Zi gBee

Zi gBee State Oof f

Over sanRali og 8

Number of Fr ames 1

PHY Scheme O-QP SK

Il dl e I nterval 100 wus
Frequency Band 868 MHz
MAC FCS On

MAC Frame Type Gener al
MAC He&dat e On

MAC Header 8821,01,1234,5678, 432
Data Type PNO9

Seed (Hex) 1FF

Data Length 20 Octets
Data Mode Truncated
Symbol Timing Error O ppm
Freqguency Offset 0 Hz

Z-Wa v e

ZWave State of f

Over sanali og

Number of Fr ames 1

Dat a Rat e R19. 6 kbps
Modul ati on FSK

dl e I nterval 100 wus
Ramp Symbol s 10

Ramp Up/ Dyombno | First/ Last
Preambl e Length 10 Octets

96
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Start of Frame Delimi|FO
MAC Header State On
MAC Header 12345678, 01,3412, 2A,0
Data Type PNO9
Seed (Hex) 1FF
Data Length 32 Octets
Dat a Mode Truncated
MAC FCS On
End of Frame Delimite|On
Symbol Timing Error O ppm
Frequency Offset 0 Hz
Frequency Deviation S[{100 %
Guassian BT 0.6
Mul ti tone
Mul titone State of f
Tone Number 2
Single Side Oof f
Sampl e Rate 2 MHz
Freq Spacing 1 MHz
AWGN
AWGN St ate of f
Bandwi dt h 10 MHz
8.9.2 HOME
Press[HOM&button in any menu to quickly return
8.9.3 ESC/ Cl ose
This shortcut key has the following functions:
, Press this key to switch the instrument from
During parameter edi tcilrerayr phess nppluit s akaey etxi t
., In a dialog box containing an "ESC" button,
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Exit the current menu and return to the previous

8.9.4 Trigger

This shortcut key has the following functions:
When the triRFgaweemodese &fey, press this key once t
When ptohienrti gger RRsowdeee ppfi s Key, press tphiismkery. once
When the triggmodmbdsi &Bypupsess thpsl Eeymodeglkatob
When the trigger mode of LF sweep is Key, press t

When t hemadafgge modul ati on is Key, press this ke

8.9.5 MOD ON/ OFF

Press this keRF tnoo duwltrbne iokne yt hbearorindnidgthe MO@BDn t he user
interface status bar chahblksy f atgteni ngna dtglirdoad ublbt e on P r
the key tharoMdn,dghe WM@DmM the user interface sttoatus

gray

8.9.6 RF ON/ OFF

Press this key to turn on the RF output, the key ba
status bar changes from gray to blue. Press this ke
turns off ,i comd itnhdad hRF user i nterface status bar <cha
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810 Custom

Custom 1 Q modul ation types include QAM, ASK, PSK,

customize 1 Q data for modul ati on.

8101 Custom St ate

Prebkls/|@ Cust omCustSmtteurn on or off the Custom modu

8.10.2 Data Source

Prefls/|@ Cust oomDat a Sotugetthsey mbol data that to be mod

8.10.21 Data Setup

Sel®actdata source type for modul ati on.

Choices: PN7 | PN9 | PN15( $ed®d®R)30%X¥ User. Default: F
FORPN/MPNIPNLldnd 2PBNel ect hensof tware automatically gen
bi.Ats t hitshet iSeeed f i el daoids gawaii Ingphulte tSleee dPN Heexgd i n
For User selUset i bbauttattonne appearSeedsthBad) ame You c

click the setting button to enter the user data e

User Data Edit (max size:5120)

PN15 Clear Return @

Figure 8-12 Pseudo-random code editing interface

1) Pre@anto add sing@tbidelepietess.'sngle b

2) Data editing: After selecting the editing posit
through the touch screen keys or the front pane

3) Cl i cPkN7/ PN9/ PN15% o iRN2MPINFYO or. PN15

4) Cl i ckl edro empedi tdnce PN code
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5) Cl i cRetutometurn to the previous menu
6) cliD}> Loado sel ecaUBA®A.llcead

7 CIi> Savdo savcvertPFeNmtcodoet he UDATA fil e

8.102.2 Seed ( Hex)

When select "PN7 | PN9 | PN15 |c&mM23€¢'t atshd hRN dsad ed .s
is displayed in hexadeci mal
RangRN70 ~,PNRPO ~ ,BRRED ~ J/PN2FB ~ 7FFFFF

Def aRNF7:FPNOLFPNLBFEEN23FFFFF

8.10.2.3 Sy mb ol Rat e

Sestt he symbol rate (symbols per second) of the wave
Range: (1000/Oversampling) o208 0P@sh0ehe@wenrs ampll i
Def alul MSps

8.1024 Sy mb ol Length

Sestt he |l ength of modul ated symbol s.
Range: 100 to 100000.
Default: 512.

8.10.25 Bi t s/ Symbol
Di splays the number o6l AtitenceninbhohedTFdimlsya paaroda ncea nenr (
be set.

8103 Modul ati on
Prekls/|@ Cust omModul atdehect modul ation type

81031 Modul ation Type

Choices: QAM | ASK pPeP8HKIl}: MRBK.| User.

QAM

Sel ect ah®RAMecatnegodwul a0 on.

Choices: 16QAM | 32QAM | 64QAM | 128QAM | 256QAM
., ASK

Select a AgKategothefor modul ati on.

Choi QASK | 4ASK | .8MPeRABIKLIB ASK
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PSK
Sel ect &hR§kecathegory for modul ati on.
Choi B€SK | QPSK | 8PSK | DBPSK | DQPSK || P8PSB8K |

D8 PSK. Def aul t : BPSK.

MF S K

Sel ect ahMypKk dategory for modul ati on.

Choices: 2FSK | 4FSK | 8FSK | 16FSK | MSK. Defaul
Usre

Whemws®ris selected taspd heusnmrdsil @dn oanustomi ze t he

pl easeUseee | Q. Dat a

81032 User 1 Q Dat a
WhetJs &irs selected as theCmetdwmeati ng bypeont weel l ap|
setting button to enter the editing page of the cus

User IQ data

Symbol I Value Q Value

1 1.265 0.000

Insert Delete Clear Import Return

Figure 8-13 User IQ data editing page

As shown in the figure above, the editing page of
menu at the bottom, where the | Q data |l ist consi st s
1) Clit¢hksetrotnsert a row before theeovdryr é mtsley t eal e otwe

the currently selected row.

2) Cli ®Oll ete del ete the currently selected row.

3) Cli€kedaroestolt ® dtthocadef agRPASKal ue

4) Cli ¢kmpotrde o i mport | Q data of 2ASK / 16QAKM/ [/ 32QAI
512QAM / BPSK /. QPSK / 8PSK
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5) Cli ®Retuta return to the previous menu.
6) Cl iDk> Loado sel ectnaQ ddfaltbaeAdy .

7 Climo Savd o save tlh@ dtaothda Enitl e .

8 Clickpamaaimen etrhe t abt betanrrecau gtho tsheet t ouch screen ke
panel keypad

9) Climo Gr apthmpen the conedeélQl atyimb@h&andconstellatio
page is as foll ows:

Editimported I1Q data

Symbol

| Value

Q Value

Insert Delete

As shown in the figure above:
., The left side of the page is the editiowmg area,

the currengymbaslel ect ed

., The right side of the page is the constellatior

selected point. You heambadleloagth drhde . mowe h scr eeil

., Thebottom of the page are operatiocymisoitons, whi

Notw®when editing constellation points, the number o
error message willthepetbdpdawheh buUutt&nng

8.10.33 Gr ay
When the modul ation tyyperiyo dQAadhn|othSeKr o dPfSk ojde of |
De f aiud tof f .

8.1034 FSK Deviation

When the modulation type is selectESPRavi &aKBieAn|i nQF SK
i di spl ayed.

FSWevi aitds omsetl heofs equency deviathomeof zFSEKznodul at
Range: O ~ 0.8 * Symbol Rate * Over Sampling
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Def a0 @ kHz.

8104 Fi |l ter
Prekls/|@ CustomFil ter enter the filter settings for C

81041 Fi Il ter Type

Setthfei |l ter type for current modul ati on.

Choices: RaiseCosine | RootCosine | Gaussian | Half
Def aul t: Root Cosi ne.

Notlkor HafiflSt e, only OQPSK modul ation type is supp

81042 Fi Il ter Al pha/BT

Set the Al pha f afteGmmu safi atnhd iflitletrer. (BT
FilteraAgphaOe®aullt: 0. 35.

FilB€rrange: 0.1 ~ 1, default: 0.5.

81043 Fi Il ter Length

Setthe symbol i émngtrh of the f
Range: 1~512.
Default: 128.

8.1044 Over Sampling

Set the oversampling rati osamfp Inrghtee wasv edflegy remymedrinded wa v
rate owedsampling ratio.

Range322

Default: 2.

Not e:
For OQPSK modul ati onamésde beeeseampling

5

For HalfSine filtampstgbeaver samath.i ag equal to

8105 Updat e

Regenerate waveform data according to current setti
Not e: I f the Update button fl ashes, it means that t
hasail ed. | f the current settings have been chang

regenerate the waveform dat at o | mho dihfeyc arpibedite a f iad h s
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par ameatnar ¢ hear eclUpadkat e button.

8106 Save Waveform

ClickSahwe Wavbelbodotmn to save the cumARBnitl € ustom sett
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811 ARB

8111 ARB St at e

Prefkls/| ARB> ARB Sttad et urn ARB on or off.

8112 Sel ect Waveform

Prefkls/|@ ARB> Sel ect Watvoefeonrtmer the volatile waveform
sequence directory and select the waveform segment
Vol at il ebaneaeanwaryd JRBi@meadtiwan e waveform files are pl
edited.
No+wol atil e memor \i hoei tehxef(teSBmetlcdcinehalt e waveform fil
stored. However, wavevoolrar iflie ense nsotroyr ecda ninno tn obne p |
NotEor waveform f i-de@lsatsitlog edemar ynotnhat are | ess t he
|l oad the wavefolrat iflreo mmemonry to voI@IAaRBrmmory by
Waveform S:eg_mearrder ARB> Waveform Sequeade

8.11.3 Waveform Segment

Pre(} ARB>Waveform St@gmentshse vol atid$egmawvteé.otr miry
Waveform segment must reside in volatile storage be
sequence.

Catalog of volatile WFM:

Segment
RAMP_WAVE
SINE_WAVE

Save Delete Rename Return (> )

Figure 8-14 Catalog of volatile WFM
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As shown i n the cfait adfoat mibatviel, e s gmeihrosimudes a wavef
segment i st and operatAmodt hbuwiaors ortn s hgmédmtt t b ims
waveform name and the number of waveform segment pc
1. Load

Load the wavef oronhesengoimant | fei Ime mory t oAfttheer vtohlea tliol aec
i s suctcdeshalme sorfd tgaei wtav e fwirlnh sbeegnmaetintite d wavef or m se
I i. st

Now you can choose to play the waveform segment:

1) PreQ ARB> Sel ect Watveedloelavavef or m tse ghme ngl ayed
2) Turom ARB St at e

3) Turn on the 1/ Q MODhmogabet 8 wn MOBDON/NOF M e

4) Configuring RF Output

The camvordiudrat edvalvyef ®o@gmerst now avail able as[ Rbhe siocg
OUTPWBMgclonnect or.

2. Save
St csrae wavef omrhebl bei | e trnhemoeairoy atto | e memor y. Optional
waveform segment .

3. Del ete
Del ete the waveform segment from the volatile memo

waveform segmeSdl @ ot pWeawe fi ar m

4, Rename

Renamesdlhect ed waveform segment.

5. Cl ear

Clear all files in the waveform segment | i st

8114 Waveform Sequence

8.1141 About Waveform Sequence

A waveform sequence can contain one or more wavef ol
or both. This &ltloowsd lagE@ue 0o Wwdveform segments or se
without stopping.

A waveform sequence can contain up to 1024 segment

other sequences (nested sequences). The signal gen
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and nested seqguences repeat in a waveform

segment s
up to 65535 times, but only

Eackbgsment can repeat

., However, the repetition of a nested sequence cour
Segment 1 )
repeated 3x
— Sequence A 2 segments
Segment 2
repeated 2x
Waveform _| ~ Segment 3 ~ 13 segments
Sequence repeated 60x
Sequence A
repeated 2x }4869ments
L Sequence B
repeated 2x 10 segments
Segment 4
For exampl e, i f a waveform sequence contains 24 s

segmentnsesttehde sequence caadpnl ylOepeh®0O0(tliOdds at mo

81142 Operations on Waveform Sequence

Prefls/|@ ARB> Waveform Sdpuemder the waveform sequen
Catalog of SEQ Files
Sequence
SEQ1
SEQ2
Rename  Delete Edit Return @
Figure 8-15 Catalog of waveform sequence
As shown in the figure above, the waveform sequen
operation buttons at the bottom. The sequence | i s

including the sequence name and sequence si ze.
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PresBuilted create a sequence. All operations of crea
through the touch screen of the signal generator :
., On the |l eft side, click to add the segment or sec

On the righRepsdftehe cdegrhent or sequence to change
On the righMackef,tlcéi €s&gment or sequence to turn
Click the operation button at the bottom to perfc
, After editing the waSYevend Skequemame icl itk compl e
the waveform sequence.

Note: Only waveform segments in volatile memory car

FileName: UNTITLED

Segment Sequence Waveform Reps# Marker

RAMP_WAVE SEQ1 RAMP_WAVE 1 1
SINE_WAVE SEQ2 SINE_WAVE 9

Delete Insert Clear Save Return

2. Rename

Rename the selected waveform sequence.

3. Del et e
Del ete the waveform sequence from the sequence | ist
this wavefor mMSelegate nWav é fnor m

4. Edi t
For a waveform sequence in the BEdidghwencoen Itiostmo dyi ofu
waveform, waveform repetition times, and mark of ¢t}
5. Load
Load the waveform sequewoéatile MEMBEY) iinh ot hdenwmav

8.11.43 Ex ampPleeya Sequence

After creating a sequence, you can choose to play it:
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1) Press > ARB > Select Waveform to select the waveform sequence to be played.

2) Turnon ARB State

3) Turn on the I/Q MOD module switch on the home page, or turn on | MOD ON/OFF | .

4) Configuring RF Output.

The carrier modulated by a waveform sequencei s now available at[REhe si g
OUTPUT é&ofngctor.

8.11.5 ARB Setup

Prebls/|> ARB> ARB Setopenter the arbitrary waveforn
waveform generator supports a variety of settings

appl i craetguinrse ment s

8.1151 Sampl e Cl ock
Set the sampling rate of arbitrary wavefor ms.
Ranpgle. 0OBW2 ~ 240 MHz, and default is 2 MHz.

8.1152 Modul ator Atten

Users can adjustt htthandm@®!| ist gdhea| af bef ore entering t
modul at or attenuation type is set to manual, t he
modul aegmuataten value to obtain the best ACPR charac
WhenModul at or Atst esnetTytpodMAdiu logt itdrma | Autet eins 3 dB.
WhenModul at or Atst esretTytpoe Madulaat i tvimd Autet ecnran be set
20 dB.

B

8.1153 Real Ti me AWGN

Prefkls/| ARB> ARB SetuReal Ti met daWSNter the AWGN (Add
Gaussian Noi se) Bsyettturnngi nigntoers §telsie@©/0eMuanbclteiso ny,ou t o
additive whrnaiesega(usV8GMN)n to a carrier in real time v
i n ARB.
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Fred  1.000 000000000 GHz level  -500 dBm

Qutput Mux
Carrier+Noise

Power Control
Total

Total Power

0.00 dBm

Carrier To Noise Ratio Format

C/N

@ Custom ARB I/Q Control Stream IoT (> )

Figure 8-16 Real-time AWGN setting interface

811531 Out put Mux

Set the type of RF output, iacduldNoigsé&Carrier + Noi

Carrier BetmMoiissee:and carrier are output from the i
, CarrOndeg:irrier is output from the internal baseban
., Noi ®©®elly additive noise is output from the internsea
WithALGBeoff, this feature enables direct measur eme
i ndependently from the total power .

8.11.532 Power Control

Set the power of carrier and noi se.

, Tot®elt: the total power, namely thesesupowdr .t hTeh ec aca
power and tot al noi se power change as any noi se
and the C/ N at their | ast specified values.
Carrbeetr :the carrier power . The tot al power and t
pardamea is adjusted to keep the carrier power and
Tot al 9¢di sehie tot al noi se power. The tot al power
parameter is adjusted to keep thettepakihoesdevpoby
Channel SNtoitslkee channel noise power, namely integr
The total power, carrier power and total noise pc
to keep the total noti rsei mpolwaest anpge ¢ ihfei €€d Nv altue s .

8.11533 Carrier to Noise Ratio For mat
Selects eitheNoitdhe Ratriroe(Citild)t oovememgiysepepewer d

receiver ( BEvba/rNoa)b laes ctohnet rtoh d icnagr rtiheer rpactweor othoe ncoairsrei
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bandwi dt h.
Eb/ No Carrier Bit Equation:

o .. AEO2AOA
#T %K T p T G

When Eb/ No is Gerlreicdre de tithiRmgsaamppeam be used to ca
Eb/ No value.

8.11534 Carrier Bandwi dth
For the selected caarireertpowerir sandathannéhenaci se p

the carrier bandwidth. Typically, Carrier Bandwi dt h

811535 FIl at Noi se Bandwi dth
Thactual flat noise bandwi dth (tMBEWkrasbreaoddi dehs(ty
1.t6i mes wider) bahhevi d@tbhupisetd the FIl at Noise Bandwi d

81154 Modul ation Filter
Set whether the ARB waveform passes through the fil

Root Cosi ne, Gauasnsd aMoneHalansd ntehe default value is N
After selecting the filter type, you need to set t1l
Update button. The filter settings wil!/l be applied

This filtethiesABpwhbedfasm plays, rather than in ¢t

8.1155 Baseband Of fset

A frequency offset can be isehte fraafd gtelViH&ID a Mélzand s pec
Common uses for the offset include:

, Offsdte carrier from(amayrioerfeednhtosghir at the ca

Sumt he baseband signal with external I. and Q inpu

Usd he signabk gé@esagornl as an | F

8116 Mul t i Carrier

This section provides backgngumdl in€¢armaéionsi gbalus
i mpact of the settings provided.
Prekls/|@ ARB> MulCar riter enter the parameter settings

8.116.1 About Mul ti Carrier
To simulate complex multi carrier sthparSiISGHFO&D Xh
provides the possibility to generate mul ti carrier
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512 carriers, each modul at e ds eblye ctthaeb |sea nbea soerb anyd dsiifd

mul t i carrier scenarfimtemcaoimpfoesreantofdisgigtnall sstandar
function.

Because the multi carrier files are processed by th
be created before it is | oaded t oVsanod epsl agheeohuchriei att he
carrier waveform file under wuser definabl e name; a
extension is *.arb, same as the signal carrier W
i nformation to the header of the composed waveform
While creating a multi carrier wavef or m, the carri
bandwi dt h. The total RF bandwi dth of the composed
avail able RF bandwidth (ple&aehrefherercechao bkhesdapt
in terms of power, phase and modul ated input signa
compl eted, the instrument <calculates the resulting
value isttéeni wrthe waveform file.

8.11.6.2 Waveform Name

Click this item to input the current multi carrier

8.11.6.3 Power Ref erence

Defines the way the individual carriers in a composed multi carrier signal are leveled.

., Peak:ifdthievi dual carriers are | eveled based on t hi
Gai n.
For example, a mul ti carrier signal i s composed
First carrier "Gain" = 0 dB,

Second carrBedB) Gai n =
I n the resul tinnagl ,mutlhtei pceaarkr ipeorwesri gof the second c

than the peak power of the first carrier signal

., RMS: The individual carriers are |l eveled based o
Gai n.
For example, a muémposeadrofert wo gwmavefierm fil es,
First carrier "Gain" = 0 dB

Second carrBedB" Gai n =
I n the resulting multi carrier signal, the RMS po

than the RMS power of the first carrier signal

8.1164 Carrier Tabl e

Cick this item-ctaor renetrert atbhee, nswelititic mgc o mtt ®irdfsactthe se
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carrier:
Catalog of Multi Carrier:
Carrier Offset Freq Power Phase Info
SINE_WAVE 500.000000kHz 0.00 dB 0.00deg Info...
-500.000000kHz ~ -3.00dB  0.00deg Info...
Add EEE Clear Assistant = Return ()]
Figure 8-17 Multi-carrier table setting interface
This page comprises the settings of each carrier, and all the carriers are displayed in table form. The
number of rows corresponds to the number of carriers.
Each row of parameters in the table represents the
1) Carrier: Set the carrcioemr esipgpmalli nlyy fs éleedtriomg tthlee
2) Of fset Fregqg: Set the offset frequency of the carr
3) Power: Set the carrier power gain.
4) Phase: Set the carrier phase.
5 I nfo: I ndi cates the name, sampilgnalatpeer inoudnbefr toh
carrier.
Functions of each item in the menu bar at the bottc
1) Add I nsert a carrier in the next |ine of the curr
2) Del et e: Del ete the carrier signal i n thhee clairnrei ewh
i st.
3) Cl exdear t-cr@er muer ili st and keep only one defaul't
4) Assistant: Enter the assistant setting menu of

carriers with fixed carrier signualcoanntdaiengsuatlh ef rfeo

settings:

., Select Waveform: Set the carrier signal appl i ec
corresponding file from the volatile memory.
., Freq Space: Set the frequency spacing of adjace

# of Carrier: &Sanritdres huubetro o¥00.
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Done: Generate the carrier I|ist according to ¢t}
setting interface.
5) Load: Enter the file system directory, sel ect ani
* . ml
6) Save:r Enhe file system directory, input the file
so as to read it again when necessary.
7) Return: Return to the previous menu.

8.1165 Signal Period Mode

Defines the way the resultinge$bgmali speniocdl atethe

period is always calculated for all/l carriers in th

to obtain information on the sample rate and file |
Longest File: Tihre thegeastriléml@Q falblee defines the 1

I/ Q files are periodically repeated.
Shortest File: The shortest 1/ Q file in the carri
first part of I onger I/ Q files is used.

"LCM'h:e signal period is defined by the | east com

files in the carrier table.
"User ": The signal period i s set manually (Sigl
periodically, and on/lQ ftihleesf iirsstuspeadd.t of | onger |

8.116.6 Signal Period
Thi ¢ @inspl ays t heofsurgrneand apneurilieoid and can Sanglnyalb eP esre to
Modei s s'eWsedaro”

81167 Sampling Rate
The item displays the samglairmg eratse gnél t hecwoade gt
setting in the carrier table.

8.1168 Create and Load

Click t hiesr ebauttet-oaarmdletri si gnal based on theacureent
signal into vol awiult® mad maray,l ycmekelt eet ARB>» Blell teic t
Wavef orm

81169 Cr eathMulaairr igmalSi

To creat-earar imad twaveform fil e, foll ow these steps:
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1) Enter the "Carrier Table", add each caff,d§ eoto wes r e
gaj nphase and ot heranp aarlasnoe tAssrses Stftidamd t con t o add n
carriers to otheimarrier | ist at

2) Set S$ihendl " PaRdwédlr Re'f eagfe nteée@r muért i si gnal to be g

3) Name the new nrMalvteif @ma mr .iNeamei n

4) Finally, click buCrteartaed da ntdh et @magdi’ emu Ittoi t he vol at i |
sel ectplity cfkor

8.11.7 Mar ker Utilities

This chapter i ntganddu cuessa gteh eo fc owsmcveepftor m mar ker
Prefls/|@ ARB> Mar ker Uto |emdiredt®er ssnenui ng

8.11.71 About the Waveform Mar ker
SSG50WPpX ovides four waveform markers to mark speci

can set easclpomarkery and marked points (on a single

points)t.hewhsedmgnal generator encounters an enabled m
rear [plaQeEVE&NTpuUt .

You camhawusxei | i ary output signal to synchronize anot
trigger signal to start a measurement at a given po

to initiate RF Bl anking.

8.11.7.2 Mar ker Number

Sel ect the weatve floe msatarckurrentleg. 1Th@re3aranfdodrt ma

81173 Out put Mux

Select the marker to be output. There are four mark
connector on the rear panel wi hal oacpotdiheg tort éat
selected marker and related settings.

NotEBhpel Q_EVE&EdNAhHhector can only output one marker sig

8.11.74 Mar ker Pol arity
The default wvalue i s -do\weng abto xv et"o. sONiitcckh tthhee dproolpar i t

, Positive: the high | evel (3.3V) signal is output
signal is output during the off marker points.
., Negative: the |l ow level (0V) signal is output dur

sighnhaloutput during the off marker points.
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8.11.75 Pul se/ RF Bl ank

When this option is turwieddl aonrk,

i & ow. The tfwdbli lgawiersg show t he
ma r kpeorl airsi tpposi ti ve and

tthhee RSFi gonuatlp ugte rwehreant ot
i ntf HRuFe nocuet pouft bsliagnnkail n gw
negative respectively.

RF Signal

24

Marker on

R —

Segment [

Marker Polarity = Positive

When marker polarity is positive, the RF output is blanked during the off marker points.

RF Signal

Marker on

Segment

Marker Polarity = Negative

When marker polarity is negative, the RF output is blanked during the on marker points.

8.11.76 Mar ker Del ay
Set he delay time of plll Qe E¥ENTakcbotpuel byi vkeet o RF

The del ay40@bhgres iso 860 us, and default value is O
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8.11.77 Set Markers
Click this itemseotemygei ntleefm@maeker

Volatile WFM Selected: SINE_WAVE

Segment First Point Last Point ~ Skipped
MULTICARRIER2 80 20
RAMP_WAVE
SINE_WAVE

Add Delete Clear Apply Return

Figure 8-18 Marker setting interface

As shown in above figure, the marker setting page is composed of waveform segment selection area,

marker setting area and menu bar.

1. Waveform Segment Selection Area
The waveform segment selection area |lists all wa\y
memory and their corresponding sampling points. ¢

the right marker setting area.

2. Marker Setting Area
In the marker setting area, each row of parameters in the table represents the marker settings of
a segment:

First Mkr Point: Set the sample point corresponding to the first marker point of the segment.

B

. Last Mkr Point: Set the sample point corresponding to the last marker point of the segment
(the last marker point should always be less than or equal to the number of points in the
segment, and greater than or equal to the first marker point).

Skipped: Set the number of sample points you want to skip, so that only one sample point
will be output every corresponding number of sample points in the segment.

When marker points are set, they do not replace points that already exist, but are set in addition
to existing points. For example, set the marker point range of a segment to 1-30, and then add a
marker point range of 20-50. The marker signal consisting of these two marker point ranges

starts on sample point 1, and ends at on sample point 50.

3. Menu Bar
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Functions of each item in the menu bar at the bottom of the page:
Add: Insert a marker point range in the next line where the current cursor is located.
Delete: Delete the marker point range in the line where the current cursor is located.
Clear: Clear all the marker points from a waveform segment.
Apply: Make the current marker points setting of a segment effective.
Display: Click to view the marker signal diagram.

Return: Return to the previous menu.

The marker signal diagram showed as bel ow:

Arb Waveform And Marker: SINE_WAVE

\ ac
J0

110120130140150 160

Zoom Position @ @\
I

Figure 8-19 Marker signal diagram

As shown, this page consists of the upper plot area and the lower control area:
Pl ot area:

The marker signal diagram generated according to t
point range.

1" and "Q" on the ri gthhte soiudtep uof wa vexiosy mrse prfe sle nan
selected waveform segment. "1", "2", "3" and "4" r e
The horizont al direction of the schematic diagram

the waveform Begwmemnmticahdditrection represents the p

Control area:
CIikto return to the previous marker point setti
Climtoresumethe diagram to the initial stat e;
CIi@(to zoom in the diagram;
CIi@(to zoomdo afgr &aime
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Th& oom Pdpat amadeatt he start posititdre acafootmhepeiradr

based on this position.

8.11.8 Waveform Utilities
Prefkls/| ARB> Waveform Ubi khtwaesetfloe m segmenti i ppalhigng
page

81181 Sel ect Segment
Sel ect the wavedwplmissceaglemenngt ofrorpeak c | iTchpei nwg vtelfeo rim
segment can only be selected from volatile memory.

8.1182 Scal ing

Set the amplitude scaling percentage of a waveform
The signal sgenamat it eupol ation algorithm (sampling
reconstructing a wavefor m. For common waveforms, t|
may create -mamPp&€ owvreor condition. Thi s-rcahagpetrerordes
occur and how you can use waveform scaling to el i mi
Al though scaling maintains the basic shape of t he
waveform integrity. For exampl e, i f t hebdéddamerses ol
corrupted with quantization noise. To achieve maxin
the waveform no more than i s-rraen@gwei reed otra remove t he

8.1183 Cl i pping
The clipping function eneaalvlegsagyeoamawecrornescewcuee nppéd gk s
regrowt h, by clipping the waveform. Clipping | imit

data to a selected percentage of its highest peak.

8.11.8.3.1 Cl i p pTiynpge
The Signal Generator provides two methods of clipping:

1. Circulppi g
Circular clipping (]I +)jQ] <clipping) is applied to t
The clipping | evel is constant for al/l phases of

representation
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4q Peak Power Without Clipping
L= 7777771 (Clipping Set to 100%)

T __,«"iclipping Set to 80%

2. Rectangular clipping
Rectangular clipping (]1],] Q clipping) is indepeni
di fferent for | and Q, and appears as a rectangl e i

Mo Clipping

“LJ /\""""";"_; _________
fo=======--=—=————hko—oo—o—————o-- :?/ /
‘-\_\-:’_\_‘_‘“—.——_/
:|I| Clipping Set to 80

jof Greatest Peak_____
]

|
T
||Q| Clipping Sefto 75%

--------------------- = -

Mo Clipping

811832 Cl i ppMah g e
., Clip | 1I'+jQ] to
Set the percentaglu@efd) redQusédgntad the peak value

., Clip |I'] to
Set | Waveform clipping percentage.

, Clip | Q] to
Set Q Waveform clipping percentage.
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8.11.84 Apply to Waveform

Click the "Apply to Waveform" button to make wavefc
Not Waverfrm scaling and-relviepsiihd ear dnypowdata | ost i n
operation cannot be restored. Save a copy of the we

8.11.85 Di spl ay CCDF

Click to view the CCDF (Compl emert)armefOCumulaatdi \ad t @
segment clipping.

The CCDF diagram shows as bel ow:

a| S, x=0.00
39.500% I y=39.500

10%

1%

1%

Figure 8-20 CCDF diagram

As shown, the page consists of the upper plot area
1. Pl ot area

Generate a CCDF waveform diagram based on the sel
The vertical direction represents probability;
of the relative average power (in dB).
The yellow curve is the caedrewavelCEC€DmR. cAndet bé ¢

i s the CCDF reference curve.

2. Contr ol ar ea

Th CCDF curve can be zoomed in or out for easy c

D

Cldﬂmo return to the previous page;

CIiE@to resume the CCDF to the initial state;
Cl i@d @ ooimn dihag.r am

s CIiC}to zoom out the diagr am;
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Th&oom Pdpatamadeatet he center positiomnowmmh dmer at iagil

i based on this position.

8119 Trigger

PreQ ARB> Trigger enter the ARB trigger setting m¢
Triggers control data transmission by conotdrud laltii mg
signal . You can configure trigger settingnoded, t hai
continuously (Continuous modelly ©Gatsddr dAsddvahd ¢ md rot
modes) .

81191 Trigger Type
Trigger type defines the trigger mode: how t he wave
Yowan set the Qornitgigneuro utsy,p eSitnog!| e,Ex3e gGmetnetd Advance

1) Continuous: Conti nuowasv emhoodten ruenpeiadt sy otuhet urn t he
di fferent waveform, trigger mode, or response (Fr
2) Single: Single mode plays the waveform once.

3) Segment Advance: Segment Advance modmrl ypliafy st rai gsgee
The trigger sourceesegmentd! Pl saggmgnt A trigger re
segment | oops play to the first segment in the se¢

4) Ext Gat ed: Ext Gated mode triggers the waveform
repeatedly starts and stops playing the waveforn

signal

8.1192 Continuous Mode
TheContinuousamMmMoldeFsete Ron, ToiRgegEert &oRRwem

1) Free Run: |l mmedi ately tritggeggeasdrpktcaysetthehwaec
playing are ignored.

2) Trigger & Run: Pl ays the waveform when a trigger

3) Reset & Run: Pl ays the waveform when a trigger i

wavef.orm

81193 Single Mode

TheSingl e cMondebeneetetoi gger ,orburfdetraerdt taon gtgreirgger n

1) No Retrigger: l gnores an early trigger received \

2) Buffered Trig: An early trigger rtexeuwtidl whheéec!
waveform completes, then plays the waveform once
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3) Restart on Trig: An early trigger received whil e
waveform.

81194 Segment Advance Mode

TheSegment Adwovamecean be seantionsouwngl| mode.

1) Single: A segment in a sequence plays once, ignor
ARB player stops and waits for a trigger before a
then plays to completion.

I f a trdegigwad iwhirlee a segment is playing, the seg
ARB player then advances to the next segment and

2) Continuous: A segment in a seqgquence plays contin
trepgg
I f a trigger is received while a segment is playi
ARB player then advances to the next segment and

81195 Ext Gated Mode

TheExt Gat ed aMo dbee As ¢ i v eoorAdd tglhwey The waveform stops

inactive state of the trigger source, and plays dur

81196 Trigger Source

The trigger source can be set to trigger key, bus,

1) Trigger Key: Each time the Tri geearerladysi a8 gre gged

2) Bus: Each time the "*TRG" command is sent, the si

3) Ext: The signal generator receives[ RATeT EeRKN_eTrRl ad]

connector on t he rear pan

Notle'ree "d®RfExt Gateéedger

Modggeri&eur ¢ s

el of the instrument.

hi dden.

81197 Ext Pol arity

When the triggexteonmake ibesexteponal triggerepol ari
Positive: The signal generator responds during ¢t}

, Negative: The signal generator responds during tfF

Notén Continuous, Singl e, and SeEgme nPto [ Aadevimtnys @t miold &

exernal trilgngeGatpeod amoidiey,., t he Aci i edesttomwmiama tAlte | &x

trigger polarity.
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8.1198 Tri g®et ay
When setting external trigger source, users can set
set to of$&mpteme, or
Of Turn off trigger del ay
Ti medet the time from when the external trigger si
whi ch cathhrbauhpd®dl ay Butmeon.

SamplSet the number of sampling epxotienrtrsalf rtorm gtgheer t
received until t he wthriicdig ecra nt abkee Bseeld @ayteheetd wg h onh e
Wher e:

Delay time = Delay Samples / Sampling rate

NotWwWhen the trigger mode is initially c&é¢etcd ealnotr h ey
the carrier signal on the RF output may be | ost wunt
the signal generator set s bhiedflectrse anhde @ isrisgnatlrsi gtgoer

8.11.10 Waveform Header

After selecm mggmewavefokklulkRBe Sied Vawvef orncl i ck

thavaveform Headen to enter the waveform header set
NotWhen no waveform segment oSe |sbéagvueefnocramhiag 9 el, e ¢ tNeOd
selectwadvetbem header setting interface cannot be e

pop up a prompt:

Warning

Please select a wave file first!

8.11.10.1 About Waveform Header

For certain waveforms, you can save the settings an
file, i nmhoukengséehei ngs. When you |l oad the stored
medium, the header file settings are automatically
signal generator the same way every time you play &
The wavefweamteseheader file takes precedence over t hi
When the waveform sequence is played, the waveforn
waveform sequence header file is automatically | oac
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811102 Edi ting a Waveform Header

The editing interface of a waveform header is showr

File Header Information: SEQ:SEQ1 Title Bar

Header Field Saved Header Setttings  CurrentInst. Settings

Description waveform seq waveform seq
Sample Rate 3.000000000 MHz 3.000000000 MHz
Marker 1 Polarity Pos Pos

Marker 2 Polarity Neg ParamEter DSpIay Neg
Marker 3 Polarity Pos Area Pos
Marker 4 Polarity Neg Neg
Blank/RF Routing Marker 3 Marker 3

Output Marker Marker 2 Marker 2

. Clear Save Menu
| Describe Header To Header Return Bar

Figure 8-21 Waveform header editing interface

The waveform header editing interefradesips$ agompesednada
1. Title Bar

Display the currently selected wavefldr|® A®Bment or
Sel Wavef otromsel ect a segment or sequence to edit it

2. Parameter Display Area

There acel|l ulpmse met ers in parameter display area.
., Header Field: l'ist all the file header parameter s
, Saved Header Settings: show the header settings

segment or segquebrep ecacenaédacars ftih aet. stehtetrien gi ss arveed f ©

particular parameter.

., Current I nst. Settings: show the current signal ¢
[1 /] ARB> ARB Seanfl /| ARB> Marker Unenu.ties
Notlkf a setting is unspecified in the header fil e,

setting when you select and play the wavefor m.

3. Menu Bar

, Describe: set a description for the waveform heac
, Clear Header: resettthgsstavevedehatUthssrpeegatiiirgls, t he
Save to Header: save the information in the Curr
this time, the Saved Header Settings column and

same val ues.
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Noten:. order to save the waveform segmémti heademof y|
need tdl@r>eARB> Waveform Samdieme¢e the waveform segm

8.11.11 Wavef SGemgmentTyhiel e

ARB waveform segments can be loaded into three file types: *.arb, *WDbin and *.txt.

8.11.111 ar b fil e
The arb file (*.arb) is generated by the signal generator, or generated by SIGLENT SiglQPro software.

8.11.11.2 WDbin fil e
A WDbin file (*WDbin) is a binary file of pure waveform data. The | and Q waveform data are 16-bit

complement data and are alternately stored in the file.

[Nl

88000088h :
80000018h: !
B880008268h
88000038h: 2
seeeea4eh :

O M2 T D R

Boeeeaseh: 7
B8000868h
B88000878h
B880008368h
B88000898h
B880008a6h
B80008bah

L B P R

(W o I+ i}
o0 f= Mmoo =

R e I O = T =+ Y = R S R )
™ M oo -

m
L

811113 t xt fil e
The txt file (*.txt) is a txt file of pure waveform data. The | and Q waveform data are stored in the file
in the form of floating-point numbers. | and Q are stored in two columns, | in the first column and Q in

the second column.
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User

0 10

'r||||||||||||||||||| (I T T I T T e i R

-0.082085389568773461
B-lJ?lSB?BBHHde?
318.342570268868068
0.188665425588615
3| -8.8585955381939146
5 -9.8143436994537187
/19.8267952513199255

11 -8.131321146275216
9-0.08983306375316629

0.158116397595141
10.2887160863686345

1218.146214173899583
130.349070711386456
1418.555284279915769

a0 4
-0.9540482860281991
-8.228156376842555
-0.381725516525773
}.274391918698691
Jb leqzﬁhl?z

;.zdﬁjyﬂldsszldl
fH.388596331675161
0.0323084200567644
-0.372020630512406
-8.252662739951781
0.1293069246498
0.0175431429486984
-0.277932065797906

n

S

g |

ent . com

1

2

7
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812 Stream
Prebkls/|@ Stream enter Stream mode.
I f the waveform file is | arger than 200
into a stream file and play it in Stream mode.
8.121 Abo st r ealme Fi
A stream file (*.stream) contains the header
, The first 128 bytes ar‘®i ¢lhmartke adcar ronfs tviae ufei Isd.ouT
., The rbshnarg dat a. I and Qiwavempdi mmeéat a data heéd
stored in the file.
73 69 67 6C 65 6E 74 2C 72 6D 73 2C 31 33 33 39 33 2E 35 2C 00 00 00 00 @0 00 00 00 00 00 00 0@ siglent,rms,13393.5,.......000..
90 00 00 00 B0 08 0O B0 0D 00 0D 0D 0D OO B0 PR B0 DO 0D 08 0O VD B0 DO 00 00 B0 B0 BB BB BB BB .. ... .....e.iiaeiiaasaaaaaaaaaaa
20 00 00 20 20 00 00 92 02 00 90 00 00 00 20 02 00 00 00 00 00 00 90 B0 00 00 00 00 92 92 BB B ..........ecceessaaaseaasiaaaaas
6@ 06 _po @0, 68 08_pa 88 08 a8 00 OO 00 00 0O 00 0D PO 00 0D 0O OO DD BB BA BP ...............iiiiaiiancanaanan
--a 2D @0 2D @@ 43 @0 43 G@ 5A @0 S5A @@ 71 @@ 71 00 57 @@ 87 00 OF @@ OE 0@ . .......-. .C.C.Z.Z.q.q.%.%.%.%.

B4 @@ B4 @@ CE 8@ (B @@
69 @1 B9 @1 8@ 81 8@ 8l
1E @2 1E @2 34 82 34 82
D3 @2 D3 @82 E9 82 E9 82
87 @3 87 @3 9E @3 9E @3
3C 84 3C @4 53 84 53 84

El @@ E1 @@ F2 @@ F3 @6
96 @1 96 @1 AD @1 AD 81
4B 82 4B 82 62 @2 62 82
B2 83 @@ 83 16 @3 16 @3
B5 @3 BS @3 (B @3 (B @3
69 84 69 @4 B@ @4 8@ 84

@F @1 @F @1 25 @l 25 el
C4 @1 C4 @1 DA @l DA 81
78 @2 78 @2 BF @2 BF @2
20 @3 2D 83 44 83 44 83
E2 83 E2 @3 F9 @3 F9 @3
97 @4 97 84 AD @4 AD 84

3C @1 3C @1 53 81 53 el
F1 81 F1 @1 87 82 87 @2
A6 @2 A6 @2 BC 82 BC 82
S5A 83 5A @3 71 83 71 e3
@F 84 @F @4 26 84 26 84
C4 84 C4 04 DA 84 DA 84

"..E.E.d.d.¢.¢..... %.%.<.<.5.5.
E O e 00 W 1, N PR

AL ALK Kb b ) LKL
6.0.8.6. .D.D.Z.Z.q.
i_i.z_z.p_p.E_E_a_a_u_u _____ &.
<.<.5.5.i.i.6.€.—— - - A& 0.0

AP

8122 Stream Setup

Prekls/|@ StreamStream Setopen the stream setup inter
8.1221 Sampl e Clock

Set the sampling rate of stream wavefor ms. Range O0.
Not 8i:thce the stream file does not <contain the samp
sampling rate parameter when playing the stream fi
81222 Modul ateonmn Attt

Users can adjust the amplitude of | and Q signals
modul at or attenuation type is set to manual t he
modul at or attenuation value to obtain the best ACPEF
When the Modul ator Atten Type is set to Manual t he
is 3 dB.

8.1223 Baseband Of fset

A frequency offset can be set f or -6t0h eviH&E®s ddidand s pec
Common uses for the offset include:

, Of fset the carrier from any LO feedthrough (carri
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Sum the baseband signal with external .l and Q inp
Use the sigrall /gQQemsdrgantadr as an | F

8123 How Rlay a &itlream

Stepbel ow describe how to play a stream file:

1) PrebBREQ> Frequetnoyset the carri[eEVEPEelgeueenloysePr es
the cmaowerer

2) Pr e sSRFON/ OF&n dMODON/ OFtFo turn on the RF .output and

3) Prekls/| StreamSel ect StiteameFielce the stream file

4) PresSstream SeSamppl e C€Clboslkt the swampfiong rate.

5) PresStream tSéeate on Stream mode
A progress bar wild.l pop up as shown bel obwopl pl agimn

this time, the user interface wil!/| be |l ocked by t he

You can Sgroes sPliany itnhge pr o|geGSs/sC l|bbagra pdtray i ng .

Waveform Loop Playing

I 43%

Itis playing the waveform. Please wait for a while ...

Figure 8-22 Stream file loop playing
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813 1 oT

8131 Protocol l ntroduction and Setup

Prekls/|@ loto enter 1 oT mode. In | oT mode, you can
Wav e.

ZigBee pswerl owternet of Things standard based on
pl ease “rEEEr8608. 15Chda pZtiegrBe e

ZWave is defined by -Re@.odmnteN.daRdronddtTdl-U sG. P9I =R s e
Z-Wav'€hapter.

8132 Basic Waveform Setup

Prefls/|@ | oT™>Basitco enter the basic waveform setup. |

the frame number and oversampling ratio.

8.132.1 Oversampling Ratio
Enter the oversampling ratio of the waveform. Range

When you set the oversamptampgl eatabe tbhedewbgembned.

Sample rate = Chip rate * Oversampling ratio,

the value of theefCGhTpbdlekt eqye®mcy abnanrds”. and data rate

8.1322 Number of Fr ames

Enter the number of frames f oWa vues ewa vne ftohrem wcaavne fionrcm.
more frames depending on the settings.

Ranges from 1 to 200Wal aedi $ hk. def au

8.1323 Total Sample Points
Di splays the number of sample points in the wavefo
determined by PHY Scheme, the PPDU |l ength, idle int

8.13.24 Waveform Length
Di spl ays t hleenwjatvhe ftohant are included in the wavef ol

waveform |l ength can be calcul ated by total sampl e i

Waveform Length = Total Sample Points / sample rate
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8.13.3 Mar ker Setup

Prekls/|@ | o> Makert o enter themaakerfosettup interface.

Freq Level

6.000 000 000 000 GHz -130.00 dBm

ZigBee State Save Waveform
Basic
PPDU Settings . Impairme

Trigger . Marker

Q Custom ARB I/QControl Stream IoT
Figure 8-23 10T setting page

8.1331 Mar ker 1 Source
Choices: Waveform Start | Frame Start. Defaul t: Fr e

Configure the marker points for Marker 1.

8.1332 Marker 2 Source
Choices: Waveform Start | Frame Start. Default: Fre

Configure the marker points for Marker 2.

8.13.33 Howo UMar ker Source
Example below shows how to use the marker source.
1. Create a Waveform
1) Create a ZigBee waveform first, forexample, t he waveform’ s total sam
and the frame number is 4.
2) Set Marker 1 Source as Frame Start.
3) Set Marker 2 Source as Waveform Start.
4) Press > loT > Save Waveform and save the waveform in file:

zighee_wave.arb.

2. Play Waveform in ARB
1) Press > ARB > Waveform Segment and load the file zigbee wave.arb.
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2) Press SelectWaveform and sel ect “zigbee_ wave”.
3) Turn ARB State on.

3. Check the marker settings
Press [ I/Q ] > ARB > Marker Utilities to check the marker settings.
1) Set Marker Number as1.

2) Press Set Markers and sel ect “zigbee_ wave”. You s h.
“1,15024, 3756" .
tmeans that if the marker source is “Frame St
1, waveformdéds total sample points, on
, Note thatifthef r ame number is 1, the marker shall be
3) Set Marker Number as 2.
4) Press SetMarkers and select “zigbee_ _wave”. You shall

8134 1 oT Trigger

Prefbls/|@ Il o Trigger enter thet waggéorsetup interface
Therigger function in | obTuwiig ht H &€ weamdé ead utreatf eifro rARI
toh&@r i Jgeatiino APBIL e

Note that there is no trigger nmohdee dted asudtt fsarngdiend

can be considered as "No Retrigger
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814 Mul ti tone

Prebkls/|@ Multitonenter mul tit omoedemosduep p oMutlst iupo nteo 20
hi ghest sampdi Mlzyr avadi she maxi mum spectMHal Bpadbdin

uni |l ateral spectrum and bil ateral spectrum modes at
8141 Mul ti tone State

Prebkls/|@ Mul ti toNitel ti t onteo Sttuartre Mul ti tone on or of f.

8142 Tone Number

Prefls/|@ Mul ti polhoene Numbeset tone number. The maxi mu
mul t istpeerceg rum defaults to exist in pairs. The number

pairs, and is a bilateral spectrum symmetrically di

8143 Sampl e Rate

Prefbls/|@ Mul ti tohempl|l e tRateét i mone sample 2&Melz Supp:¢

sampling rate.

8144 Freq Spacing

Prefbls/| Multi bomreeq Spaoimsgt frequency spacing. Th
here refers to the frequency spacing from the | eftr

8145 Single Side

Prefbls/|@ Mul ti toSiengl etBidern the unilateral spectru
uni |l ateral spectrum modenti lse sluabfiite d h & romuetsti dd &S gtehce r u r

center frequency) wil/l be removed.

8.14.6 Sav&®t at e

Prefbls/|@ Multitohaeve Stateave trhaer amerereerntn gidlnlet i t one
mo dteo MEL STATIEl e .
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8147 Load State

Prebkls/|@ Mul ti tolncead St @t kadvdd STAFTIEl e ffriolme t Harso wisheer
setting pfaorranMutlietrist one mode
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815 AWGN

Prefkls/ | AWGNto enter the AWGN setting menu. You ca

Gaussian Noise) to modulate the Carrier waveform.
8.151 AWGN St ate

Prefls/| AWGN> AWGN ®&tta® turn AWGN modul ation on or

modul ation i s on, the user interface status bar wil

8.15.2 Bandwi dt h

The setting range of AWGN bandwidth is 1 Hz ~ 150 N\

8.15.3 Exampl e

Use the foll pwiliyg 19t Mpg Hba@anawi dth noise to a 1 GHz.

1) Prebls/|@ AWGN> Bandwitddt hset the noise bandwidth as

2) Turn [bh/@ AWGN> AWGN St.atAkt the s 4AWGRNiicma, waml dis
on t hedbatat

3) Tur n|MODON/ OFF

4) Configure RF eqwtapictyGHmplti t 9d e Baom,d t U RFROMN/NOFF
The carrier with AWGN is nowsaRRi OB®@doann e chteo rs.i g n e
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816 | / Q Control

Prekls/|@ I/ Q Comorehter theupme@uConlthreoll /sQetControl m
enables you to select theudl/ Qo sprgowvildeso uadjeuanmde owg

to compensate for differences in | and Q signal s.
816.1 |1/ Q Mod St at e

Turn on or off the |/ Q @odubBB) oB8tr Maudn itohme, omrt W
modul atilo@Q Modw$il &t be automatically turned on.

816.2 |1/ Q Source

Set the 1/ Q modul ation source to internal or exterr
., I ntedsalthe internal signal g e nma dau leat iboyn tshaeu rsad g.n
ExteMmal si gnal generator accepts externally suppl

sources|[ vi aNaPNIE] | NPimhectors on the rear panel

Example using an external | Q modul ati on source:
1) Connehbhext eanmmdllogand Q sifglnal Pt tt NEPOMhe oot he
rear @fantthe signal generator respectively

2) Prebls/|[@ 1/ Q Contlr/fdQd Sotusede lt/h@ modul at ifamesoal ce
3) Turn ldnmQ Mod. St ate

4 Turom MODON/ OFF

5) Configureat hieaR&aR&FEON/ OF F

At this [tRIFmMeOQUTBRIUE onnect or of the signal generator

modul ated by the external modul ati on source.

8163 Compensation Channel

Set the compensatiOwmt glhtannel as RF or
RECompensate RF# hcehafnrnoeAt ophnel ti me, thel @iogpahsat
out put from wihlel rreart pramed of f
Out pGampensate the |/ Q signal out putrt hfirso mc atshee trhe

compensfaatdhrmsneband to RF will be turned off.
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8164 1/ Q Adjust ment

Use |/ Q Adjust ment to compensate femMhos adgus mmant

avai loamtblpe RReout put .

8.1641 Gain Bal ance

Adjust the | signal amplampldiet urdeel.atAnvde usoe tihte a sa
i mage optimization.

Rangd: dd dB, default is 0 dB.

81642 | Of fset
Adjust the DC bi-basétbapltd sfghal andUhit: %.
Rang20%60%efau¥wt is O

81643 Q Of fset
Adjust the DC biabatebahdosi @mabhaead Qnit: %.
Rang®20%60%efaud%t is O

Users can adjust | Offset and Q offset alternately

81644 Quadrature Angle Adjust ment
Of f set the phase of t heas@ soifgntaHe rlel @itgwal .t oT hteh eb «

adjustment key is calibrated in units of degrees.

8165 1/ Q Output

This adjustment is onl ysarpptlhedr eeaor tphaendl amut pQuts.i gt
8.16.5.1 I/ Q Out put Atten
Set th® signdl attenuation on the rear panel outpul

same ti me.
Rangeg:@Q00 ,dBf auldB is O

8.16.5.2 I/ Q Out put Gain Balance

Adjust | signal amplitude or Q signal amplitude.
Rang#4#:todoBddef auldB i s O

Whenhe setting value is positive, the | signal i s @
the Q signal is attenuated.
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8.16.5.3 I OQOutput Offset

This adjusts the DC offosuwttpulte vsil g noafla.ntntber Ia+a dald ubk
independentl!l y.

Range3 twdea&faulNt is O

8.16.5.4 Q Output Offset

This adjusts the DC offesetpulteveil gmdd atnh@tt Qatneda r@l j Q s
independentl!l y.

Rang&:tvwda&f aulNt is O

8.16.5.5 I/ Q Common Of fset
Adjust the DC offsghabt bbdotmmhltaaerdu®l vy.
Rang2.5 tVade2f.abu Nt i s O

8166 |/ Q Swap

By swapping the | and Q signals, the modulation sidebands are inverted (the Q portion of the signal
is inverted).

When IQ swapping is off, it is normal output mode, and the output of the RF modulator will be:
AT O z2Qd0 R OOEJ 2°Qdo

Where i(t) and q(t) represent | and Q signals, and fc represents the carrier frequency.

When 1Q swapping is on, the Q signal will be inverted, and the output of the RF modulator will
be:

AT Q2000 NoOEJ 2Qdo

At this time the spectrum is the mirror image of the normal mode.
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9 IEEE 802.15.4 ZigBee

9.1 About ZigBee Protocol

Zi gBee ipsowerl dwmternet of Things standard based or
mai nt aitnheed Zbhygbee Al l i ance. According t-oi sgthascey olt @\
power wireless communication technology. The wirel
sensor network can use Zi glBieeancaccihinfod bmg/y. tB& wred aorod ch
Bl uet oot-lhi andi §YBee i s chpowaet erdilzeae doydgasrdiladw ng net w
l'ts maximum rate is 250 kbbttftssymmdtitcisenprgpecbdbac
has high security.

The IS8BEE 15.4 standard was released in 2003, and th
table provides more detail onh0Zl:gBee based on | EEE

Table 9-1 Frequency bands and data rates

Spreading parameters Data parameters
PHY Frequency P 8P P
band
(MHz) Chip rate Bit rate Symbol rate
MH ati : ) Sy
( z) (kehip/s) Modulation (Kkb/s) (ksymbol's) Symbols
868—-868.6 300 BPSK 20 20 Biilar_v
868/915
902-928 600 BPSK 40 40 Binary
262/915 868-868.6 400 ASK 250 12.5 20-bit PSSS
(optional) 902-928 1600 ASK 250 50 5-bit PSSS
868/915 868-868.6 400 0-QPSK 100 25 16-ary Orthogonal
(optional) 902-928 1000 0-QPSK 250 62.5 16-ary Orthogonal
2450 2400-2483.5 2000 0-QPSK 250 62.5 16-ary Orthogonal

SSG50WZX gbee operates in 868/ 9-QBPSR4&8AdMBB8bHAaAMES MH g
usi ng BPSK.

9.2 Zi gBe@P®K BPSK PHY

Within the PHY (physi-QBBEKI BRPEK)si ghal 8D8.dé&ndr &t ed
Protocol Data Unit) thesiSHR, APHMHMRD@ nidn RPISbdJe parts as d

speci fication. The figure below shows a PPDU struct
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Octets
1 variable
Frame length Reserved N
Preamble SFD (7 bits) (1 bit) PSDU
SHR PHR PHY payload

Fi g9Li2i gBee PPDU f or mat

A frame is the same as a PPDU,blseo tnheea ntiwog ttehrants aa rfer
is a PPDU structure. Depending on the settings, a
foll owing describes the PPDU format, that is, the f

9.21 SHR iled

Preamble | SFD

Fi g9kEor mat of SHR field

The SHR field contains Preamble and SFD two field

software.

9.21.1 Preambl e
The |l ength of the Preamble field is 4 oatrgt sg,erarsd t

9.2.1.2 SFD
The SFD is a field indicating the end of the SHR a

SFD field is 1 octet, and the value of SFD is fixec
Bits: 0 1 2 3 4 5 6 7
1 1 1 0 0 1 0 1

Fi g@9BEor mat of SFD field

9.2.2 PHRi el d

The PHR filed is formatted as bel ow, and the |l engtt
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Bits: 0-6 7

Frame Length Reserved

Fi g9AEor mat of PHR field

The Frame Length field specifiestheneP3SDbU,ali .neuumbeRHY

9.2.3 PHY PayFA e&ad

The PHY Payload field carries the PSDU (PHY Servic:
|l ayer and corresponds to the MPDU (MAC protocol da

figure bel ow.

MAC MHR MFR
sublayer
MPDU

PHY Preamble | Sw@rof | Frame

Fi Length /
layer | Seduence Dei?rmt(:zr Reserved

; SHR PHR PHY Payload |
Fi g9b62i gBee PHY Payl oad
The protocol defines four MPDU (frame structure) f

I n addition,-VeheoSSé500PpXa gener al MAC frame for mat

9.2.3.1 Gener alF rMACer niaot

The gener al MAC frame is defined as bel ow.
Ocltfzts‘ on | o2 o8 | oz | 028 | variable variable variable | 2
'SD g% o | v 4 IE
— s |E= |58 2= | g8 2o o -
2E |52|22 |28 |2%2|z28 |=€4 ¢ o
EE | 2E|Eg=|&< [#=|¥®< |E:sE 53 |2
= O 3z a a :E'g: =g
Addressing fields Header IEs | Payload IEs
MHR MAC Payload MFR
Fi g@bf6eneral frame for mat

The fields of the MHR appear in a fixed order.
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9.23.1.1 Frame Cé&nled ol
The |l ength of the Frcamd sGo msthrooMn faiselbdke liosw. 2

Bits: 0-2 3 4 5 6 7 8 9 10-11 12-13 14-15
- o i
— BD SEl=|v.c g o0 20
o 23w 2 Bzl 5] 2s83% =l =1 u B L -3
2z |E2|25 (|20 2| 2270 2ae|2E |2
B = o2 E:{CZL.Q.%E—EE.—.U'::_EE E & E‘EE
= VRl Rl EElZl2ze| =527 |=> |22
O > 0O << <
Fig97kEor mat of Frame Control field
The Frame Type field consists of 3 bits and is defi
from ObOOO to Obl1l11.
Table 9-2 Values of Frame Type field
Frame Type value .
b2 b1 bo Description
000 Beacon
001 Data
010 Acknowledgment
011 MAC command
100 Reserved
101 Multipurpose
110 Fragment or Frak
111 Extended
9.23.2 BeacbBbnamer fat
The Beacon frame shall be formatted as bel ow.
Octets: 2 1 4/10 variable 2 variable | variable | variable 2
Frame Sequence | Addressing | Auxiliary Superframe GTS Pending Beacon FCS
Control Number fields Security Specification Info address Payload
Header
MHR MAC Payload MFR

Fig9BBeacon frame for mat

9.2.3.3 DatFar ame &tor m
The Data frhmemahaéld a&s bel ow.
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Octets: 2 0/1 variable variable variable variable 2
Frame Sequence | Addressing Auxiliary IEs Data Payload FCS
Control Number fields Security
Header Header IEs | Payload IEs
MHR MAC Payload MFR

FigeBPkBata frame format

9.2.34 AclkEr amem&br

The Ack frame shall be formatted as below. The Ack
Octets: 2 1 2
Frame Control Sequence Number FCS
MHR MFR

Fig9faeAck frame for mat

9.2.3.5 MAC CommRAamamer fAat

The MAC Command frame shall be formatted as bel ow.
Octets: 2 0/1 variable variable variable 1 variable 2
Frame Sequence | Addressing | Auxiliary IE Command | Content | FCS
Control Number fields Security ID
Header Header IEs | Payload [Es

MHR MAC Payload MFR

Fi g9d#8MAC Command frame for mat

9.3 User I nterface Settings

9.3.1 Gener al Settings

Prekls/|@ | o> GeneSatltitngsnter the ZigBee protocol gen
Settings, users can set ZigBee modul ation type, fre

9311 PHY Scheme
Selects the 802.15. 4 RBASKsthB@EBKuTHhIK Oes: O

9.3.1.2 Il dl et er val
Ent er the i-Wétewe et ef vames nin seconds. When idle ini

waveform is generated.
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' PPDU

Frame Frame s Frame

! Waveform '

Il dl e inte®-2D0BA.Nngkef aul t: 100 wus.

To determine how many frames hre usedi hnjtlb/B@ signal

|l o> Basincenu.

9.3.1.3 Frequency Band
Select the frequencQP $K/NBIPSK rPHY.2 .TlhS . opGprl eerde twa rt hi &

RF Frequency setting. Set an appropriate carrier for
BPSK Choices: 868 MHz | 915 MHz
QPSK Choices: 868 MHz | 915 MHz | 2450 MHz

9.3.14 Dat a Rat e

When you set the PHY Schenkataa dR&Ftre qutreanrcgad ddeadc o it dhie
Frequency bands. avodudatoanmatesdit this cell

9.3.2 PPDU Settings

Prebls/|@ 1 o> PPDU Setttd ngrst er the ZigBee protocol PPl

Freq

1.000 000 000 000 GHz “¢'¢' _5.00 dBm

Preamble (Hex) @

SFD (Hex)
PHR (Hex)

MAC FCS

@ Custom ARB 1/Q Control Stream IoT ()]

Figefdei gBee sPePRDXU ng i nterface
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9.3.2.1 Preamble (Hex)
Di splays the Preamble fieldThfe PRDWYtihn oli ex dde dirmaln
octamgl, the val tel0i 80fi mPBEKaEsand BPSK PHY.

9322 SFD (Hex)

Di splays the SFD field ofThRPDLWnign hh eoxfa dehcei nsaFID ffa renha
value i sSATixed as

9323 PHR ( Hex)

Di splays the PHR fielad dformmRDU iThehexddecim aut omat
PSDU settings are changed.

9.3.2.4 PSDU Settings

These are the settings for the PSDU (Physical Ser vi
payl oad data. As shown i n hteh eMAfCi (Heraa elre lod w,t hien ftihest
Seed, Data Length and Data Mode of the second part
PSDU.

%9 1,000 000 000000 GHz -¢¢' -5.00 dBm

MAC FCS .

MAC Frame Type
General

Data Type Seed (Hex)
PN9
Data Length . Data Mode
20 Continuous

ﬁ Custom ARB 1I/QControl Stream IoT ()]
Fig9efdia&i gBsSBUsPetting interface

9.3.24.1 MAC Fr aynee
Sel ect thfer BOUst ructure) format.

Choices: General | Beacon | Data | Ack | MAC Commar

9.3.24.2 MACHeader
1. MAC Header stat e
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Click MMACt He agddwirt ch kRuttthem tarn the header on or

2. MAC Header
Click the det teinngerbuthteorheader fields setting int
according to the selected MAC frame type. Note tfF

9.3.24.3 DatTay p e

Choi ces: PN9 | PN15 | User. Defaul t: PN9 (Seed: 0x]
For PN9 and PNhé seftwarenautomaticall y.Ayenhdrat es
timbe Seed field is availabl®eedouHex)n i nput t he
For User selUset i bbauttattonne appearSeedsthBad) ame You c

click the setting button to enter the user data e

User Data Edit (max size:5120)

PN15 Clear Return (> )

Fig9fidseuvrdondom codeagedi ting

1) Pre@anto add sing@ttmitdse.lel?rees:tngle bits.

2) Data eAdfitemgsel ecting the editing position, you
through the touch screen keys or the front pane

3) Cl i cPkN7/ PN9/ PN15% o iRN2MPINFYO or. PN15

4) Clickiearo empty the .edited PN code

5) ClicRetuteeturn to the previous menu

6) Cl i D¥> Loado sel ecaUBA®A.llccad
7) CIi> Saved o sacertPReNmtcoodoet he UDATA fil e

9.3.24.4 Data Length
Enter the |l ength of MAC payload in octets.
Ranglbel2 Def ault: 20
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9.3.2.45 Data Mode

Choices: Continuous | Truncated. Default: Continuol
For af mamei signal, select the mode that is applied
in the signal, then there is no difference in the ¢

Conti nRuaoyulsoad dat a ulbiutsd yarde saantbhiur ed across mul ti
Trunc®deldadaad a bits are the same for all/l frames,

frame

9.3.2.4.6 MACFCS

Enable or disable the MAC FCS. Choices: On | Off . [
OnData bits fill EBE &CS&. par4 epeantdaed$ and adds
l ength. When there are multiple Data Length (Oct e

B

of t hem.

, Ofisedo simulate an invalid FCS case and .does not ac
9.3.3 | mpairments
Preslsmpair neontesnt er t he ZigBee protocol i mpairments

9.3.3.1 Symbol Timing Error
Rang800o0o 300 ppm. Default: O
Ent er an error rate value that is used to shift tt

sampclleock in the waveform header.

9.3.3.2 Frequency Offset
Rang€00o 200 kHz. Default: 0

Enters an offset to the nominal carrier frequency i

9.34 Zi gBee State

Switch ZigBee Stméecultanitam noZf gBee
| f you want to tur nyoZui gsBheoey M@DOMNI @FFm natont,he same ti

9.35 Save Waveform

Save the ZigBee a@wnr AfRiBlte.settings to
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9.3.6 Updat e

Regenerate the waveform data based on the current s

9.4 Exampl e

The following steps descr ipPeSBhiognn atlo igne n2edr5a0t eMHaz ZfirgeB

9.4.1 Rest Bmet oertyt iShgs

1. PresBTI LI YettbnRreset tbhypet the reset type to de
2. PresBRESET o perform the reset operation.

9.4.2 Set the SZggBlke
Setl /]| o™ ProtocohsT¥pegBee.

9.4.2.1 Gener al Settings

PreQ |l o> Gener al Seot tsiengsPHY scheme, frequency ba
1. SetPHY SchameQP SK.

2. SetFrequencysBa2md 0 MHz.

3. Setldle | asenlvdl ms.

9.4.2.2 PPDU Settings
Prebkls/|Q> 1 oT> PPDU Setttd nggest the PPDU.
1. SetMAC FrameadypBeacon.

2. Swit MAC Headre.r Ptscs enter the header fields set

header as:

21 Byte(s) [7898,07,369C, EFBC, CCDD, 7896, 12345678¢
SetDat a TayspePN15.

SetSeed (HexPx78.

SetData Leamsgtdh0 octets.

SetData MasieTruncated.

Swit MAC F O .

N oo g M w

9.4.2.3 Basic Settings
Prefkls/|@ 1 o> Basitco set the oversampling ratio and fr
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1. SetOversampl iag R&Gtio
2. SetNumber of alr &me s

9.4.3 Set Qarer igenralSi

PresBREQ, andFsequeaixcyl GHz.
PrebslsEVEHL andLesedlsl10 dBm.

9.4.4 TurOn IMQdul ati onQudampatRF

1. Swi tfth|@ 1 oT> Zi gBee ®Grn.ate
2. Pr esMODON/ OFd&n .

3. Pr esRBFON/ OFdn .

9.4.5 DemodSpeact rnuat yAz er

1. Connec[tl hMHzc ®UT§ct or of -Wthe tSIBEGES50@MOXt rum anal yze
2. Connec[tRR heUBRUWIonnect or 50fX¥the tSISe€G spectrum anal:

The demod result in the spectrum analyzer can be:

11Q Meas Time (1Q) v 2 Raw Main Time
Q Scale/Div 10.00 dB Ref Value 10.00 dBm
Log

Start: -43.92 ps Stop: 6.05 ms

3 Decode Results v 4 Metrics Y  TX Power -10.34 dBm

Ermor Packets / Total Packets Offset EVM ¥ 0.60 %pk
. / EVM K 2.99 %pk
PER : 0.00 ¢ 0 / 3
wo Mag Error 18 %rms -0.52 %pk
Phase Error 1.46 °rms 2.42 °pk
Decode Bits Data Freq Eror 0.00 ppm

:5C191E90 396C3DF7 BB33691E 591E6A2C Clock Error -0.05 ppm
:48FFFOBF FBCFFCAB FEGOBFBF CFCFEBEB I/Q Offset -68.27 dB
:FOBOBBCB CCABAA®L 4OFFSFFF DBFFEABF Quad Eror 0.00

:FASFF89B FDSABE4@ S8FEEFD =l 0.00 d8
Rho 0.99934
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10 ITU-T G.9959 Z-Wave
101 AbouWa¥e Protocol

TheWZve PHY and MAC | ayers are ddfGned5by Rbeompmehd
i nteroperabl e,aswidr ecloemmu,ni RARti on technol ogy designe

status reading applnidc atiigohnts cionmmeersciidaeln teinavli raon ment s

1011 Modul at iEnmc oandg

| T'O0 G. 9959 PHY shall employ frequency shift keying
R2. The PHY shall empl oy Gaussian frequency shift

R3Manchester code shall be used for datwraetsauygmbol enc
(NRZ) shall be used for data symbol encoding at dat

The modul ation and the coding format are summari zec

Table 10-1 Modulation and coding format

Data Rate Modulation Coding Frequency offset Separation Symbols
R1 FSK Manchester 20 kHz 40 kHz +20% Binary
R2 FSK NRZ 0 kHz 40 kHz +20% Binary
R3 GFSK, BT =0.6 NRZ 0 kHz 58 kHz +20% Binary

1012 DatRat es

The PHY shall comply with the data rate and accur ac

Table 10-2 Data rate and data rate accuracy

Data rate Bit rate Symbol rate Accuracy
Rl 9.6 kbit/s 19.2 kbaud +27 parts per million
(ppm)
R2 40 kbit/s 40 kbaud +27 ppm
R3 100 kbit/s 100 kbaud 127 ppm
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102 ZWave PHY

Within the PHY (physGcadmaaey eari)gnatthe sl e ner ated on
Protocol DatTah eUngietn)e rbaals i BRD W dfersamehe SHR, MSDU(PSDU)
autl i miegd Bla

The frame format is depicted in the order in which
the |l eftmost bit is transmitted first in time.
Bytes: m 1 n 1
Preamble Start of frame PSDU End of frame
sequence delimiter delimiter
E SHR MPDU EHR* i
1 I
*R1 only

Figa®lezWave PPDU for mat

1021 Pr eamibled d

The preamble field allows a receiver to obtain sym
composed of a sequence of byte40a86a0ai’'ning the binse

1022 St ar Er amnfe ([®OH)mkiteel rd

The SOF -Hist afni 8l d terminating the preamble field ar

in the software and default value is OxFO.

1023 PSDBel d

Figdu©®eshows the structure of the gener al MPDU. The
higher | ayers. The MSDU is prepended with a MAC heeé¢
(MFR). The MHR, MSDU, and MFR together constitute t
The MPDU istipasBldd ltwyer as a PSDU.
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n 1/2
MAC MAC header MAC data payload FCS
layer « __ ] MHR MSDU MER _

------- . MPDU o
PHY End of frame
layer PHY header PHY data payload delimiter
PSDU

Figa®eGener al MPDU structure
The PSDU consists of fields that are configurable
these fields.
Bytes: 4 1 2 1 1 n m lor2
Taver | HomelD | T | comnel | Lensth | S |hedelpr | Do paoad
! MHR ! MSDU ! MFR |
» MPDU ‘ ' K
Fi ga®3Gener al MPDU f or mat
10231 Length
The |l ength field is 1 byte in lIlength and shall indi
has a variable |l ength. The maximum | ength is 64 oct
10.232 FCS
An -b8 t -cmamecting FCS mechanism is employed to detec
lebit-cmomrmecting FCS mechanism is employed to detect
1024 End of frame (EOF) delimiter field
The EOF deli mbeesehtebdl|l ghahken trafddmi ftiiehg athadat
sequence of 8 Manchester code violations each denc
without transition.
Manchesteré
Bit value E E E E E E E E
Data > " End of frame >
Fi gd®eEOF et éer pattern (R1 only)
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103 User I nterface Settings

Prefkls/|@ 1 o ProtocotoTgpe protWawve ftiypetlag. ZThen yo
par amet eMasv eaf Z

1031 Gener al Settings

PresGener al Seot teinntgdtavieheordt ocol general settings.

can sWMatveZ data rate, modul ation type, idle interval

Fred 1 000 000 000 000 GHz -¢Y¢' -5.00 dBm

Modulation
Coding Separation

Idle Interval

100.00us

Ramp Symbols Ramp Up/Down Symbol

10 First/Last

@ Custom ARB I/QControl Stream IoT ()]

Fi galez-Wavgenegetlti ng interface

10311 Dat a Rat e
Set the data r atoevnuanemg tthetdrappear when the cell
Choi ce9:IK6Rpls 4 kRBRDPs -J]0RBps. DePakbbps. R1

10.3.1.2 Modul ati on
Select the modulTatGi @® 5t0g pE3eModullaltl on andf coddeg af drs
Choi ces: FSK | GFSK. Def aul t : FSK for R1/ R2, GFSK f

103.1.3 Codi ng
Di spl ays t he cDabil@®gMotdwupeati 8eeandf opdided afidrsmat

10.3.14 Separation
Di splays the STaph@®Modwinat iSrene andf ondideg afidrsmat
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10315 I dl e I nterval

Enter the i-Wéteween efrvames nin seconds. When idle inti
waveform is generated.

Il dl e inte®-2D0BA.ngkefaul t: 100 wus.

10.3.16 Rampymbol s

Enter the ramp duration in symbols for the waveform
is zero, Ramp settings is inactive.

Ranglel:0ODef aul t: 10.

10.3.1.7 Ramp Up/ Down Symbol

Select the symbol for the period ofdwavéhoemvahmpe
zer o, Ramp settings is inactive.
Choices: First/Last | Center | One | Zero. Default:
, First/Last: uses the first symbol of the frame 1t ¢
Center: ramps up and dowmuatncfyO bt lwe eme dteew i at i on
, One: ramps up and down on 1.
Zer o: ramps up and down on O.

1032 PPDU Settings

These are the settings to configure the physical (I
PresP,PDU Setttd neggrst aMavteh @ PDU settings.

Freq Level

-5.00 dBm

1.000 000 000 000 GHz

Start of Frame Delimiter (Hex) ’
FO

i
Data Type Seed (Hex)
PN9 1FF

Data Length Data Mode
32 Truncated

Q Custom ARB I/QControl Stream IoT ()]
Fi gaeeez-WavRPDWHetting interface

MAC Header
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10.3.21 PPDU Length
Di splay the total P PMDiUg U @lea g 8 h g il B3 cocrt edtest.a i 9 ese.

10.322 Preambl e Length
Enter the preamble I ength, which is part of the SHEF
RagpelB8l0o®Def aul t: 10.

10323 Start of Frame Delimiter (Hex)
Enter the SOF field in hex in SHR.
Range: 00 to FF. Default: FO.

10324 PSDU Settings
These are the settings for the physical service da
payl oad dat a.

10.3.241 MACHeader
MAC Header state

Click MAC tHeeawet ch kRutthem tarn the header on or of f

MAC Header

Click the setting button to enter the header fiel
hexadeci mal i nput.
, Length field
The I Ehgttd is 1 octet in |length. It cannot be set
octets.

Sequence Number field

You can turn the sequence number field on or off

10.3.242 Data Type

Choices: PN9 | PN15 | UOséFF)Default: PN9 (Seed:
For PN9 and PNtlitbe s®dfetcwdroemsgut omati cal | yAtgdrhdrsat e
ti mdbhe Seed field is avail abl®eedlouHexn input t he
For User selset i Bhauttattohne appearSeedsthBaid) eame You c:

click the setting button to enter the wuser data e
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User Data Edit (max size:5120)

Clear Return @

Figae/ePseuvrdoandom codegedi ting

1) Pre@anto add sing@tbidsle?eeskngle bits.

2) Data eAdfitemgsel ecting the editing position, you
through the touch screen keys or the front pane

3) Cl i cPkN7/ PN9/ PN15% o iRANZ2BMPINF9 or. PN15

4) Cl i ckl edaro empty the .edited PN code

5 Cl i cRketutoeeturn to the previous menu

6) cliD}> Loado sel ecaUBATA.llcead
7 CIi> Savd o savcvertPFeNmtcvodoet he UDATA fil e

103243 Data Length

The Data Payload field has a variable | ésgthd. oThetr
for R1 and R2, and 158 octets for R3.
Ranglemaxi mum .| éOredd@ul t :

10.3.244 Dat a Mode

Choices: Continuous | Truncated. Default: Continuol
For af mamei signal, select the mode that isfeapmkied
in the signal, then there is no difference in the ¢

Conti nRuaoyulsoad data bits are continuously distribu
Trunc®agtl oad data bits are the same for alll fran

5

frame.
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10.3.245 MAC FCS

Enable or disable the MAC FCS. Choices: On | Off. L
On: data bits fill the FCS part per the standar ds
of f : used to simulate an invalid FCS case.

10325 End of Frame Delimiter
Enabl e or disabl d tEHR ismett Hoem IRyF FUWoah dl aRBadnd R3.

Choices: On | Off. Default: On.
1033 I mpair ments
Pr eslsmpai r nneontesnt aMa vieh @ r ot oc ol i mpairments settings

10331 Symbol Timing Error
Rang8000o 300 ppm. Default: O
Enter an error rate vabymbohatate. uSkdstermshi fitstsé

sample clock in the waveform header.

10332 Frequency Offset
Rang2€00o0o 200 kHz. Default: O

Enters an offset to the nominal carrier frequency i

10333 Frequency Deviation Scaling
RangseBl 50 e f aul%.: 100
Enter additional scaling to the nominal FSK freque

scaling to the FSK modul ation index.

10334 Gaussian BT
Rangle.+10Def aul t: 0. 6.
Enter the BT product of the filter applied to FSK

Vi si byl ewhoennt t he Modul ati on selection i s GFSK.

1034 Z-Wave State

Swi tdaMav2e2 St at ewatvemotdwrd m@mnZ eom of f .
| f you wadvaveombduhaZi on on MOPDON/ @Hdrulalt ptrhees ssame t
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1035 Save Waveform

Save WaeeZcurrenansAfRiBliemwgs t o

1036 Updat e

Regenerate the waveform data based on the current s

104 Exampl e

The foll owing steps dedaviebei betedl tkibrpgsR Bleartaat a aa eZ

1041 RestbBbmetotyi 8@s

1.

2.

Press | UTILITY | > Setting > Preset Type to setthe reset type to default;

Press | PRESET | to perform the reset operation.

1042 Set tWaev 84 nal
Setl /]|@ o™ ProtocohZWapee .

10421 Gener al Settings
Prefkls/|@ 1 o Gener al Seot teinWagewe Zgener al settings inte

set the data rate, idle interval and ramp.

1. SetDhata FRaast eRQ@ kbps. The default modul ation shal/l
2. Setldle | asen®®| us.

3. SetRamp Symbol 6.

4. SetRamp Up/ Do wna sS yzrerod .

10422 PPDU Settings
Prebkls/|@ 1 oT> PPDU Setttd nggest the PPDU.

1.

2.

3.

SetPreambl e dsenlg2t hoct et s.

SetStart of Fr ame aBe l2iBmi ter ( Hex)

Swit MAC Headr.r Ptsa; enter the header fields set

header as:
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10 Bytes [6B3552B6, 36, 3EB2, 39, 69, 3B]
The Length field cannot be set and shall i ndi cé
When you set the Sequence Nuwmbfeirr sfti,.el d, you shc
4. SetData TayspeUser.
5. Cl i cckser Dmantda i nsert PNO9.
6. SetDat a Lensgtdhb octet s.
7. Setbata MasieContinuous.

8 Turn MAC FCS

10423 Basic Settings
Prefkls/|@ | o> Basitco set the oversampling ratio and fr

1. SetOver sampl iasiORati o

2. SetNumber of alr @&@mes

1043 Set Qarer igenralSi

1. PreSBRER andFsequeaisxcyl GHz.
2. PreBlsEVEL andL eswedls5dBm.

1044 TurOn IMQdul ati onOQuampdtRF

1. Swi tfEh|@ | o> ZWav®t atoe .

2. Pr e sMODON/ OFd&n .

3. Pr esRRFON/ OFdn .

1045 DemodSpectruneAnaly
1. Connec[tl @ hMHzc @®UAdct or of -Wthe (SBES5IPWOXt rum anal yz

2. Connec[tRR heUBbRUYJonnect or 500X¥the tSISe€c spectrum anal)

The demesdilt in the spectrum analyzer can be:
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1 FSK Meas Time (1Q) ¥

3 Spectrum
Scale/Div 15.84 dB Ref Value 6.91 dBm

ﬂ\% WWMMW‘\ "IM
e

Ctr: 1.000000000 GHz
Res BW: 1.083 kHz Info BW: 600 kHz

2 Raw Main Time

i

Start: -741.33 ps

Scale/Div 10.00 dB Ref Value 10.00 dBm
L

4 Metrics Y  TXPower -5.41dBm

FSK Error 0.55 %rms 1.06 %pk
Mag Error (Carr) -2.76 %pk
Carr Freq Offset 0.00 ppm
Deviation 19.87 kHz
Deviation Accuracy
Clock Error -20.82 ppm

Stop: 30.79 ms
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11 Remote Control
TheRF signal sgd®8BrckeANa&iPd BUSBIt erfaces. Based on t he
users can achieve remote control of RF signal sour
111 Re mo€entr ol via SCPI
Based on meeataboees f adhee RF signal source supports
SCPI commands to the-VilnSsAt,r ufred mtett torro lBSgplc kIt connect
refer to the profghasmmpngdwmanual
11.2 WebContr ol
The RF signal source also supports wuser access an:i
access the RF signal source by entering the instrur
v Sw X 4 - (] x
€« C AFs2 10.11.22.37/welcome.php B o a
O https//intsiolent.com/
m Instrument Information
Instrument Model SSGS060X-V
@ Manufacturer Siglent Technologies 9
C"""L‘:":"""’“ 9 Serial Number SSGSXAGQ7R0233
LXI Extended Functions  Null
'"é::;’;"‘ LXI Version 1.5 LXI Core 2017
MAC Address 74:5bx5:22:€3:98
6 TCP/IP Address 10.11.2237
SGH Software Version V21241
'S’:?I'r:;me“' Address TCPIP:10.11.22.37:INSTR
1. Il nput the I P address of the instrument
2. I nstrument information
3. LANorfiguration
4. Click here to recall the instrument control i nt er
5. Click here to send SCPI
Notlor details on the settingwebfpdde acbheagstidera coWd

addr,espsl ease

neftelft f e e

then'
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Bel ow i s the instrument contr ol i nterface over WebS?¢
. C Axes ! 2 3 % N o o s
O nitp com/
Freq 6,000 000 000000 GHz “eve! -130.00 dBm

' -130.00 dBm

ooode 1

Auto
FREQ LEVEL SWEEP  SENSOR
=B a3
@

(3]

1. Di splay and control area of the instrument. The
di spl ay. Usd ntgo tdhpeernmeotues in the area is equivalent
of the instrument
Click here to perform a screenshot

3. Click here to perform a firmware upgrade

162 int.siglent.co



SSGBOX) XX Seri es User Manu

12 Troubleshooting

The foll owkpogsilbhlse sfaults and troubl eshotohuwsneg onfiet h c
t hRFsi gnal sour ce. When you encounter these faults,
handl elthéeme problem reBaiGhENsTpd ears easomae aacitbl e

1. The screen is still black with no display after power on:
1) Check the power supply:
Check that the power connector is connected correctly,
Check that the power switch is turned on.
2) Check whether the fan rotates normally:
s If the fan rotates and the screen does not light up, the screen connection cable may be
loose.

If the fan does not rotate, it means the instrument has not been successfully powered

on. Please refer to step 2.

3) Check whether the fuse is burned out. If the fuse needs to be changed, please contact
SIGLENT timely and return the instrument to the factory for replacement by SIGLENT
authorized maintenance personnel.

4) After completing the above checks, please restart the instrument. If you still cannot start the

product normally, please contact SIGLENT.

2. No response when pressing keys or key strings:
1) After powering on, confirm whether all buttons are unresponsive.
2) Press > Self Test > Key Test to confirm whether there is any
unresponsive button or key string phenomenon.
3) If the above fault exists, it may be that the keyboard connection cable is loose or the
keyboard is damaged. Please do not disassemble the instrument yourself and contact
SIGLENT in time.

3. The settings are correct but the waveform output is incorrect:
1) No RF output
Check whether the signal cable is firmly connectedtothe[ RF OUT P Ufort.5 0 q ]

B

Check the connecting cable for damage.

Check whether the | RF ON/OFF | button light is on. If it is not lit, press the key to light
it, and the RF icon in the status bar of the user interface turns blue. At this point the

RF ON/OFF | output is turned on correctly.

Check whether the signal output amplitude is too small and adjust the output amplitude

B

appropriately.
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2) No modulation on RF output
., Check whether the signal cable is firmly connectedtothe[ RF OUT P Ufort.5 0 q ]

Check the connecting cable for damage.
Check whether the | MOD ON/OFF | and | RE ON/OFF | button lights are on, and

B

5

check whether the modulation switch is turned on.

Check whether the modulation parameters are appropriate and adjust the modulation
parameters appropriately.

If using an external modulation source, make sure the external source is connected
correctly and has an output, and it should work within the specified range of the signal

source.

4. Sweep function abnormality
1) Sweeping stalled
The user interface displays a sweeping progress bar in the frequency/level area, indicating
that the sweeping operation is in progress. If stagnation occurs, there are a few things you
should check:
Turn on at least one sweep type: Press > Sweep State and select
"Freq", "Level" or "Freq & Level".
If it is single sweep mode, click Execute single sweep and when the trigger
conditions are met, a sweep will be started.
If the sweep trigger mode is not automatic trigger, set the sweep trigger mode to "Auto"
to determine whether the sweep trigger loss is blocking the sweep.
If the point trigger mode is not automatic, set the point trigger mode of the sweep to
"Auto" to determine whether point trigger loss is blocking the sweep.
, Determine whether the dwell time is too large or too small, resulting in no visible sweeps.
2) There is no change in amplitude in list or step sweep
Make sure the sweep type is set to Level or Freq & Level.

5

. Ifthe current sweep type is set to frequency, the amplitude value does not change.
5. The USB storage device cannot be recognized:
1) Check whether the USB storage device can work normally.
2) Make sure the USB interface can work normally.
3) Make sure that the USB storage device being used is a flash storage type. This signal source
does not support hardware storage type.
4) Restart the instrument and then insert the USB storage device to check it.

5) If the USB storage device still cannot be used normally, please contact SIGLENT.

6. Inaccurate measurement results or insufficient accuracy:

1614 int.siglent.
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Users can obtain detailed descriptions of technic
system errors and check measurement results and
perforsmpeciefications |isted in this manual

a})

, you n
1) Check if the RF signal source is within the calibration period (1 year).

2) Verify that the RF signal source has been warmed up for at least 30 minutes before testing.
3) Check that the performance of the test equipment used meets the requirements.

4) Ensure that the test equipment used is within the calibration cycle.

5) Check if the test equipment used is under the working conditions required by its manual.
6) Check if all connections are tightened.

7. Pop-up Message:
The instrument may display prompt messages, error messages or status messages according to the

current working status. These messages can help you to use the instrument correctly and are not
instrument failures.
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