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1 Introduction

Th8l GLENSIG5003/Xeries is a benchtop RF signal source

oD kHz to 6 GHz. I't features | ight weight, small si
education,ampdomaicntit emance.
The series includes the following model s:
Model Frequency Range
CwW MODE | Q MODE
SSG5040X 9 kHiz GHz None
SSG5060X 9 k+6z GHz None
SS G50 40 X 9 kHiz GHz 10 MHz GHz
SSG506/0 X 9 k+6z GHz 10 MHz GHz

Features and Benefits:
s Frequency ranges from 9 kHz to 4 GHz/ 6 GHz

0.001 Hz frequency resolution

Level outlptOt diBmomo +26 dBm

0.01 dB | evel resolution

Level as@Cur acB(typ.)

Phase nbkP6&edBc/ Hz @1 GHz, offset 20 kHz(typ.)
StandardaAM, PMManal og modul ation with internal, ¢
Pul se modul atio6ny dB/ 6ftypratio =

Pul se train generator (option)

USBower meter measur ement

Support 1 Q modul aRSKABSKP SHmup uti t@QAM and ot her modu
support data sour ce Maltd(yddBNSGIE 0 PMedre@inse g ) by
Support the modul ation of {TEEE 98%BBv. (UBNSGS5BDORBee o
VModeQnsl y)

Support the playback of protaqcdDBVLAANVEGBMA,NdGEM,n ¢
BLUETOOTH and other commui3NRG5 OMp d ednslcyo)l si gnal
Support the generation and playback of waveform ¢
Web remote control is supported, which is conveni
Equi pped-iwmicthh (809x480) di splay and capacitive to
operation

Rich communication i nHest acdsS.B DtdahiChar 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

Carefully read the following safety precautions to
instrument and any products connected to it. To av
as specified.

To Avoid Fire or Personal I njury.

Use Proper Power Line.

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

The instrument grounds through the protective terrtr
shock, the ground conductor must be connected to t|
correctly before connect its input or output ter mirt
Connect the Signal Wire Correctly.

The potential of the signal wire is equal to the ea
Do not touch the exposed contacts or components.
Look over All Terminalsd Ratings.

To avoid fire or electric shock, pl ease | ook over
Before connecting the instrument, please read the
the ratings.

Equi pment Maintenance and Service.

When the equipment fails, pl ease do not dismantl e
contains capacitors, power supply, transformers, an
high voltage damage. The interemdi tdievwei ctecs sotfattihce ee
direct contact is easy to cause irreparabl e damage
factory or the company's designated maintenance or
the power Buppelpwi wheg the equipment. Live Iline o]
equi pment can only be powered on when the maintens:a
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 instr ume
Avoid Circuit or Wire Exposed Components Exposed.
Do not touch exposed contacts or components when tF
Do not operate in wet/damp conditions.

Do not operate in an explosive atmosphere.

Keep he 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 accessories are no
than authorized by the manufacturer or agent.

i nt si gl ent 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 special care in terms of safe
This symbol i s used where <caution i
A information or documents to protect
in rument .
A This symbol warns of a potenti al ri sk
J__ This symbol is used to denote the mea3q
@ This symbol is used to denote a safet
This symbol shows that the switch is
| t hienst r'usrineantte switches between Operat
( ) not di sconnset tr'ushhpower supply. To C
instr,umeméeé power cord must be wunpl ug
instrument is in the standby state.
The " CAUTI ON" symbol indicates a po
CAUTI dprocedur e, practice, or condition whi
proceed until its conditions are full
The "WARNING" symbol indicates a po
procedure, practice, or condition whi
WARNINdeath. I f a WARNING is indicated, do
fully ownddernsdt met .
2.3 Wor king Environment
Environment
The instrument is used indoors and should be oper.
ambient temperature range.
NOTH:i rect sunlight, electric heaters, and other hee
the ambient temperature.
A WARNI ND® not operate the instrument in

i nt .
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Ambi ent Temperature

Operat Nntgo: #5 0

Nowmper a2Mmho N70

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

assessing the ambient temperature.

Humi di ty
ONto MO < 95 %RH
3O0Nto MO0 <= 75 %RH

Mains supply voltage fluctuations

Pl e assfeefPotwer and Groundi"ng Requirements

Al titude
Operati ®9gm < 3,0

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 low | evel

I nstallation (overvoltage) category 1|1 refers to |
equi pment connected to the AC Iine (AC power).
Degree of Pollution

Thprodmayt be operated in environments of Pollution
NOTHEegree of Pollution Il refers tocanwarckivg @moVil |
occurs. Occasional temporary conductivity caused b\

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

2.4 Cooling Requirements

This instrument relies on the forced air cooling wi

be taken to avoid restricting the airfl oiw satrrowmedntt h

i nt.siglent. com 5
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To ensure adequate ventilation it is required to | e

of the instrument .

A CAUTI ON: not bl ock the ventil ati on nsdalreu

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

2.5 Power and Grounding Requirements

The instrumemti nogphearsaet elsO0 t 0-1D4%0) WKICmpower &Ht%)50/ 60
or siphgke 100 to-10%) XCmpower 5&4) . 400 Hz ( +/

No manual voltage selection is required because t 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 90132 Vr ms

Frequency R|4763 Hz 380420 Hz

The instrument includes a groundtedr mondl spbl aohtad,]
a standard I EC320 (Type C13) connector for making |
AC inlet ground terminal i & ddcdrenentsdd udnemdct IFyort a dt
against el ectrical shock hazards, the power <cord
containing a safety ground contact. Use only the po

for theofcowsnd.ry

WARNI NG ectrical Shock Hazar d!

Any interruption of the protecti
A i nstr,.ument di sconnecti on of t he S

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, unplug the instrument power

The power cord should be unpioggedménopm tbebACused

extended period.

ﬁ CAUTI|I ONe outer shells of ULFheOUTRWTE, pRIMFN
connected to the instrument’s <chas

2.6 Cl eaning

Clean only the exterior of the instrument, using a
el ement s. Under no circumstances allow moisture to
shock, unplug the power ccerachifnrgom the AC outl et bef
WARNI NEG:ectrical Shock Hazard!

A No operator serviceable parts insi

Refer servicing to qualified pers
2.7 Abnor mal Condi tions
Do not opienrsattreufmenheher e i s any visible sign of damag

transport stresses.

I f you suspécupnedittecti on has been i mpaired, disconn

the instrument against any unintended operation.

Proper use of the instrument depends on careful reeé

WARNI M&y usei mdtrnrihmeat manner not speci
A may i mpair the instrument’'s safet
be directly connected to human sut

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

Ce manuel contient des informations et des avert.i

assurer | a sécurité des opérations et maintenir

Exigence de S®curit®

Lisez attentivement | esapprréésc aauftiino nds 'déev istéecru rlietsé dcoim
prévenir |l es dommages aux instruments et aux produi
utilisez |l es instruments prescrits.

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

Mettez | '"instrument au sol

L'"instrument est mis a |l a Terre par un conducteur
d' al i memauwrt iéomni.t er un choc électrique, |l e conducteu
Assu+dveoaus que | '"instrument est correctement mis a
ou de sortie de | '"instrument.

Connectez correctement | e fil de signalisation.

Le potentiel de Il a lIligne de signal est égal au pote
a haut e Nteensiuacrh.ez pas | es contacts ou |l es composan
Voir |l es cotes de tous |l es terminaux.

Pour éviter un incendie ou un choc électrique, VEér
Il " i nstAwaretnt de brancher Il "instrument, |l isez attent
amples renseignements sur | es cotes.

Entretien du mat ®ri el

En cas de défaillance de | 'équipement, ne pas démon
L'"équipement contient des condensateurs, de |
d'"autres dispositifs de stockagegs bd'léssugies, ac e aaqu i
di spositifs internes de | ' équipement sont sensi
facil ement causer des blessures irrécupérables

| " usine osmeé& dé omgiamienance désigné par | " entrepr.]

8 int.siglent.
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él ectrique doit étre retirée pendant | " entretienlLa

| " entretien de | ' équipement n'est pas terminé et gt

Ne pas fonctionner en cas de suspicion de d®faillar
Si vous soupc¢onnez des dommages a | 'instrument, der

"exposition du circuit ou de |I' ® ®ment d 'exposi
Lorsque | "alimentation est connectée, aucunh cont ac

Ne pas fonctionner dans des conditions humides [/ ht

Pas dans un envirannement explosif

Maintenez | a surface de | "instrument propre et sec
L'"organisme ou | '"'"op®rateur responsable doit se r ®fG
protection offerte par | e mat®riel.La protection of
cel-gii est utilis® de mani re non sp®cifi®e par | e
Aucune pi ce du mat ®ri el et de ses annexes he peu

| "autorisation de son fabricant.

Termes et symboles de s®curit®

Lorsque | es symbol es ou ter mes suivants apparai ss

l *instrument ou dans ce manuel, ils indiqguent un sc¢

Ce symbole est utilisé
informations ou documents joints afin
dommages a | 'instrument

A Ce symbole avertit d'un risque potent

| orsque -vioas p

Ce symbole est wutilisé pour désigner

@ Ce symbole est wutilisé pour indiquer

i nt.siglent. com 9
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¢

a l

Ce symbole indique que | '"interrupteur
I est enfoncé, I " ét at de | '"instruments
O commut ateur ne déconnect e pas I ali
compl et esternuméntisn, | e cordon d' ali ment
secteur une fois | '"instruments en ¢éta
Le symbole " CAWAI OBhgemdpquenti el
CAU.I.Icpr_oc_edure, une pratique ou une condit
sui vi e. Ne continuez pas tant gue s
comprises et remplies.
Le symbole " WARNING" indique wun dang¢(
procédur e, une pratigue ou wune condi
WARNI Nentrainer des blessures corporelles o
ne confpiasudzant gue | es conditions de
comprises et remplies.
Environnement de travail
Environnement
L'"instrument doi t é€tre wutilisé a | '"intérieur dans
température ambiante.
NOTH:a |l umiere directe du soleil, |l es réchauffeurs
étre pris en considération | ors de | '"évaluation de
A ATTENT:In@N pas wutiliser | '"instrument dan
Temp®rature ambiante
En foncti oNnme mellOt : O
Hors fonct-20Nke m&Ot :
NOTBHour évaluer |l a température de | '"environnement,
solaires directs, des radiateurs thermiques et d'
Humi di t ®
ONa 30 < 95 % HR
30N a 50 < 75 % HR
Fl uctuation de |l a tension d'alimentation
Vérifiez sCohnegwiusenpldTal 'nMlentation et de terre
10 int.siglent.c
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Al ti tude

Fonctionnement: < 3000 m
Cat®gorie d "installation (surtension)
Ce produit est ali menté par une alimentation él ec

Cat égorie |1

I nstallation (overvoltage) Category Definitions

(surtension)

La catégorie Il d'installation (surtension) est un
d’ équi pement reliés au circuit source.Dans ces bo
l'imter | a tension transedspomeéamt un niveau infériel
La catégorie |1 d'installation (surtension) désigr
équi pement congcu pour accéder a un circuit alternat
Degr® de pollution

Un instruments peut étre utilisé dans un environner
NOTERPol l uti on Degree |1 signifie que | e milieu de
conductrice. Parfois, |l a condensation produit une cc

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

Exigences de refroidi ssement

Cet i nstrument repose sur un refroidi ssement a ai

ouvertures dbleesvepnrtéiclaauttiioonnns doi vent étre prises pou

autour des ouvertures (trous de vent iHoaure uars)s udreesr due
ventilation adéquat e, il est nécessaire de | aisser
cb6tés de | '"instrument.

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

ﬁ ATTENTIN@N:! ai ssez pas d' objets étranger
|l es trous de ventilation, et c.

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

L'instrument fonctionne avec une al i me+qlt0a4)i an 5@A 6ndo
Hz -G®4), ou mono-fdiRds &e -mBO0 @6} / Al i ment at ibéds) .CA a 400

Aucune sélection manuelle de |l a tension n'est requ
|l a tension de |ligne.
Selon |l e type et l e nombre d'options et d8adkcessoi

d'énergi e.

Remargqulk'instrument s'adapte automati qguement a | ' en

Pl age de te|90264 Vr ms 90132 Vr ms

Gamme de fr |4763 Hz 380420 Hz
L'"instrument comprend un jeu de cordons mis a | a te
moul ée et un connecteur standard | EC320 (Type C13)
de mise a |l a terre de sécurei tdée. ILanhorree Che emits @i &
au chéassis de | '"instrument. Pour wune protection ad
du cordon d'alimentation doit étre insérée dans u
contact rde ésa@avec | a terre. Utilisez wuniguement | e
instrument et certifié pour |l e pays d'utilisation.
Averti ssreinsegnute: de choc électrique!
Toute interruption du conducteu
A a | "extérieur de | a portée ou |
sécurité crée une situation dan
L'"interruption intentionnelle

La position de | '"instruments doit permettre un acc

| "instruments, débranchez | e cordon d'alimentation
Si |l a source n'est pas utilisée pendant wune périod
de | a prise secteur.

RF t connectées au chass

ATTENTII@N; e nvel oppes extérieur eslLFdeOsUTHP
/A\ TRUson
terre de sécurité.
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Nettoyage
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Confiez |
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3 First Steps

3.1 Delivery Checkl i st

First, verify that all/l items |listed on the packing
damage, pl ease coBt &6t ENWsotuormenre 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

Thesi gnal gheanse r-yad &Brr wafrrroanmmttyhe date of shi pment, du
oper a3li @GInEcNefn r epair or replace any product that 1is

during the warranty period. We must first examine t
by the process or material, not ady caoolmus @ ,i omeg | iog e o
S| GL EsNiTa | | not be responsible for any defect, damag

a) Attempted repairs or instadllGUtENINS by personnel
b) Connection to incompatible devices/incorrect cc
c) For any damage or mal functSloGLENpped elsy Flue t bhed
SI GLENAal I not be obligated to service a prod
replacement parts amg mwapaiamg yhave a 90
Thenst r'usmefnitr mware has been thoroughly tested and i
it is supplied without a warranty of any Kkind cove

S| GLEaNFTe covered solely by the warranty of the orig

3.3 Mai ntenance Agreement

We provide various services based on maintenance a
wel | as installation, t-giatieni mgi nteemmhamace,meanhd aoaidh e
specialized supplementary supporotnsaditeegBauGtld.dTCRdT
customer service center or distributor.

14 int.siglent.co
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4 Document Conventions

For convefnidckeaseri ption, this article makes the foll
Texsturrounded by a box border i $uugedFotro erxeapmpel see n-

FREQrepreseRREQtthet on on the front panel

ltalicized text wietph etsheendti mgc hablus eadr tol i ckabl e n
the touch screeAM &loarpespxaenspeleMs Sh'ssged"t i ngni t b ;s

Sscreen:

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

BolTe wti t h s quaries busyxekpettesscemrtect or s[,RFs uaUT PQT 50

i ndi ctahtei NnRgF out put connector on the front panel

For the operations that contain multiple steps,

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

[UTIL|ITWyst emUgat e

Press|UThae |lbfiwtt on on the frohootphecBest @amoapepheé,
screen as step Wpdaatmgt icdn ckn tthlee screen as step

i nterface.

i nt.siglent. com 15
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5 Getting Started

51 P o weOn

The RF signal sour cen pmetvh addes, tmwomeloywer

Poweéen Line

When t heOnlPiotwefruncti on i s enabled, the RF signal S0
the AC power supply through the power cord to power

The steps PtoowessetOnt Haankel e ar e:

UTILITY | > System > Setting > Power On Line

Power On Manually
When Pbwef On fLumceti on ifst mri®RFt leehgbhitsd so@anmrcect ed t o
power supply through the power cord, you need to m

signal. source

5.2 S h uio wn

Press the powevedbattd omurfrmwmrghfalt s®@urfcel |l ow the steps

UTI LI YSyst emShut down

NOTEAfter pressing the power off button, the RF sicg

|l onger want the RF signal source to consume power
unplugging the instrument power cord from the AC ol
5.3 System I nformati on

Foll ow the steps below to examine tshensadf tswairrec eand

UTI LI YSystemSystem I nfo

See t he Syesctteifo nf fro det ai | s.

54 l nst al l Options

A license is necessary to unlo©Obtaoboftdataei bpti on.

16 int.siglent.co
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6 Quick Start

6.1 Front Panel |l ntroducti on
‘ssss«mx S Gennto SANESGHE
Figeéfithe Front Panel
1. Function keys 6. Direction key
2. USB Host 7. Digital keyboard
3.LF output 8 Touch screen di 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 |l evel, | evel of fset, ALC stat e,
SWEEP Set sweep state, step sweep, |ist
parameters
i nt.siglent. com 17
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LF Set LF state, LF level, LF frequenc
MOD Set anal og modul ati on parameters (/
1/Q Set 1 Q related parameters
During the parameter editing proce
ESC of the active function area and exi
[Close Press this key to return to local ¢
remotely
Trigger When the trigger type is set to kK
operation
O',\\I/'%,EF The main switch of wvarious modul ati
RF RE . | . h
ON/OFE signa output switec
PRESET es this button to revert to the
fer o 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 ckniodon ey s
1. Direction knob
Rotate |l eft and right to increase or decrease the
positiomatl ametomi ¢ i nput state. Pressing it down is
2. Direction keys
I n thgamametric input state, press the up, down, I
frame in sequence.
Press the knob in the parameter input area, the cu
|l eft and right direction keys to change the positio
tune the value of the cursor position.
18 int.siglent.c
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6.1.3 Di gikKegboar d
The front panel of the RF signal source provides a
supports English uppercase and | owercase character
deci mal point, space, negativelyi gdmraredilti,ng@,t h#, n
folders and setting PraarraammBettetrf s geécéeéfen)to the "
lBACKl l '
SERCE ENTER
Fige62Bi gital keyboard
Table 6-2 Digital keys description
Control Description
0 L .
Digit 0O and space bar switch
T In the English state, enter the sp
6 # digital state, enter the deci mal p
- I'n the digital stiagthe, leanttere tEmegl " s
A<>a switching
oin When setting the amplitude, press
setting the frequency, press this
dBuv timel ated parameter, press this ke
M/u When setting the amplitude, .prWhen
setting the frequency, press this
ad ti mel ated parameter, press this ke
i nt siglent. com 19
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Kim When setting the amplitude, press
setting the frequency, press this
mv timel ated parameter, press thi k e
1 When setting the amplitude, press
setting the frequency, the unit se
dBm unit will be set to s
BACK During the parameter editing proce
SPACE character to the Il eft of the curso
ENTER I n the parameter input process pr
input and add the currently set un
6.1.4 Key Backlight
1. Power s @B ch
Orange |l ight constantly on ibnydisctaattees. t he nstrument
Green |light constantly on indicates the nstrument
5 MOD
: ON/OFF
When the MOD ON/OFF is set to turn on the modul ati @
of f, the backlight will be dark.
RF
3. ON/OFF
When the RF signal is turned on, the backlight is o
wi || be dar k.
6.1.5 Connectors
LF OUTPUT
RFOUTPUT
500
A-sm{
Fi g6-BEront Panel Connectors

20
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1. LF OUTPUT
Output the LF (Il ow frequency) signal. The outoput
modul ati on waveform for FM and PM modul ation type
Type: female BNC.
|l mpedanQe: 50

2. RF OUTPUT
Output the RF signal
Type: femal e N.
| mpedan@e: 50

CAUTI ON
zfs Damage Levels: 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 poiweptudr mi nal
Th&Fsi gsattec aaoapratwi t hp AWer f 26l V0O 50/ 602 HzV,o0r4 0100 OH z
Pl exver nteltRFs i goardd 6 hAC posvepwli y h t heposwerdldced

2. LANnterface
Th®Fsi geralrcadeconnet@ardt wiolh kotulgentaere @mmot elrgl tedt

3. USB host
TRRFsi geaarcec abeusdckast @& madevitceonntean xt edsBlevilkee,
a URBpowmetr@dhenfaem adishceat a or isnt aathee fU ldes sk lremtcust o

i nstrument st atdei sokk. data in the U

4 USB deivitcer f ace
Théeénfaererabheconnett@ed mpatciolmpeadndormt | ed warg ddfet host
comput e

5. EXT MOD I NPUT

INpBINC connferctetner nal modul ati on.

6. 10 MH2N
Thé¢loMHZNgnf@ 10MHZ ®©OdJTjectors are commonly used to e

22 int.siglent.co
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between multiple instruments.

The RF source can use the internal reference sour ceé¢
I f the instrument detects thallOMMEN]® nineeca oval id WOl
as an external reference source. At this point the
external reference is | ost, exceeded, or disconnec
i nternal refeceeer, stadus hear wil | no |l onger displ e

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

between multiple instruments.

The RF source can use the internal or an external r
I f the instrument uses thé¢l0MHercO@Nea etferr enar cotup
MHz c¢l ock signal generated by the instrument and caé

8. PULSE | N/ OUT

The function of the connector is determined by the current mode of pulse modulation.
s 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. | 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.
Marker |l evel = 3.3 V (positive polarity selected)

Marker level = 0 V (negative polarity selected).

13. PATTERN_TRI G

When tARBtrQgger source is "Ext", the connector 1is
14. Q_OUT

Out put t heplamsad oggmpaonent of 1/ Q modulation from th
the internal I Q modul ati on mode is on.

15. "Q_OUT

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

Out put the anapbpbgseqoadpanenée of I/ Q modul ation f
generator when the internal |l Q modul ati on mode i s ¢
17. ' _OUT

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

Used to input an external modul ated | baseband sigr

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

Not@®nly models equipped with the | Q medaltatdi conherdt

on the rear panel

2 4 int.siglent.co
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6.3 User |l nt er face

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

Fi g6bthe User I nterface
1. Prompt statu 4. Touch screen di
2. RF frequency Di spl ay the se-
3. RF |l evel each menu

6.3.1 Prompttat as B

Di splay LOCAL (l ocal ), or REMOTE (remote). Wh e n
being controlled by a remote computer and the fro
panel (enter LOC ,52; noord es)e, n dp r*eESTem: REMote 0”7 to

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 ¢
SWEEP: The status of the sweep state.

AWGN: The status of the Additive White Gaussian N
UFLevfellatness function enabl ed.

OFFSHTeveflf set enabl ed.
.The identification is displayed when a USB di sk

LAN: LAN.sItnadtiec.at es that LAN i s.slmcdciecsastfeusl Ityh acto ntr

no network connection or network connection faile

i nt.siglent. com 25
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6.3.2 RFFr equency

RF output frequency setti rFge'q Wiren Lt&Vv'e | stwheee pf rteyqpee

swedmpmg progress bar is displayed.

6.3.3 RFLe v e |

RF output | evel settingevVvdVidbee it é&eels see@inpgy pgr ess "
bar is displayed.

6.3.4 ToudcSltreen Diesapl ay Ar

Touch screendidsipsipdhymys arteiangs under each menu
LF: LF output state, LF waveform and LF sweep re
Sawtooth, Triangle and DC can be set up.
ANALOG MOD: Analog Modul ation state. Amplitude m

modul ation, or pulse can be set.
RF: RF output state. Frequency, | evel or RF sweer
| Q MODmodulQat iad e . Il Q modul ati on can be set.

, UTILITY: System and file related parameters can &

POWER SENSOR: Power sensor state and power sensor

6.4 Touch Operation

The RF signal seéauwrchhe carpawiiddssrea tSouch screen to supp

including:

Level Offset

Click on the screen ¢
pop up a virtual keylt

the parameters.
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Freq 6,000 000 000 000 GHz level -50,00 dBm
—
Left or right slide ¢
LEVEL = SWEEP = SENSOR
Freq  6.000 000 000000 GHz Level -50.00 dBm
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-gmvard boxricreputnc
switch settings.
6.5.1 Numeriloplt
Numeri cal i nput can be done through keys and numer
touch screen. The following takes setting the frequ
three numeri cal i nput met hods.
1. Use keys and numeric keypad
1) Press|FtRlEgQbut t on on the front panel to enter the
2) Rotate the knob or press thEer eguemrd ypoadf dkreeyttse rt o
in the parameter setting area.
3) Use the front panel numeric keypad to enter thi
4 Press™i betton to set the unit to MHz.
2. Using the buttons and knob/directional keys
1) Press|FtRlEgQbut t on on the front panel to enter the

ent . co

27



SSGBHOX XXSeries User Manual

2) Rotate the knob or press thler @gquemrdypoadfdkmesyttse rt o
in the parameter setting area.
3) Press|EiINM&E®utton or knob to enter the editing s
4) Adjust the Il eft and right direction keys to sel
5) Rotate the knob or press the up and down direc
until the desired parameter value is obtained.
6) Press|EINMEPutton or knob to confirm the paramet
3. Use the touch screen
1) Starting from the RRaNondu InEree d aeredy eQuekcy Of f se
Avi rkewboard for setting parameters wil/|l pop Uufrf
2) Enter 10Wi roknegbhcear d, and then select the unit N
6.5.2 Dr opown Box | nput
The input diownt heoxdrcam be entleneldsthiroeghi bontkens, o
The following takes setting the ALC st-ddwrs @ax uien s
met hods.
1. Using the buttons and knob/directional keys
1) Press|/LtEWEbutton on the front panel to enter the
2) Rotate the knob or press thALGiI &tpcatriaome tkeery si nt ot
parameter setting area.
3) Press|EtNH&Ebutton or knob-dtoavnopenx,t he drop
4) Rotate the knob or press tha@odvinr botxi eopthkewns to
5) Press|EtNHM&E®uUutton or knob to confirm the option.
2. Use the touch screen
1) Starting from the RFeModulhnhd E¥Eb&cAL C c8tiaamtid t he
dr edpwn box will open.
2y Click the opdiowm boexthe drop
6.5.3 Swi tSelhti ngs
The switch status can be set through buttons and Kk
the switch button is on the right and is blue, it i
means of f.
The following takes setting the flatness switch as
28 int.siglent.co
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1. Using the buttons and knob/directional keys
1) Press|/LiEW&button on the frdretwelrammdt éro sattteirng hs
2) Rotate the knob or press the dire(moinn ktehyes t o

parameter setting area.
3) Press|EtINHM&EPuUutton or knob to switch the switch s

2. Use the touch screen
1) Starting from the RrFaN’ImdthnﬁEWElacFel,atcnm,k
2) Click the switch to toggle the switch state.

6.6 Hellpnf mat i on

The RF signal siornurkcel hasy sat emitthat provides hel p in

menu.

1. Press|UiThda |KTeryy and HsedlIpeoc tehetlipmf or mat.i on page
2. Click to enter the corresponding directory to vie

Help-home

home
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7 Application Examples

7.1 REMOTaEn d OCANo d e

When the signal generator is controlled by a remot
mode and the front panel i nput wil |l be |l ocked.

As shown below, the “REMOTE” icon appears in the st
any key in the font panel, a warning box wil!.l appes:

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 SCPlI command “SYSTem: REMote O0".

After exiting the REMOTE mode, the ®“LOCAL” icon wil

B

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 UdonnBctbigap an example.
1. Restore factory settings

1) Pressthe | UTILITY | button orclick 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 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
Press the | 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 -actugacy frequency meter, the RF signal sourc
reference signal through the reference correction f
by ¢tlhoeck refere@X@O&€XO0Orcke the RF signal soulrOcMHzand i
OUTtonnector. CanoMélet OJfigect or t o mehtea nfdr eggdijennscty t
reference oscillator codeword wunti|l the accuracy o
val ue.

NotBhe SSG50/08%XFkXes is equipped with a TCXOselsck r
can purchase the 10M_OCXO_L option before the macl

precision clock reference source OCXO.

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 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 on the 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 0 FQonrcrteacotn Li ne Loss

In conjunction with a power meter, RF signal sources can use the flathess 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. Set the 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

32
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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) Press the 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 AM Rate to 10 kHz;
4) Turnon AM State ;

4, Tumonanal og modul ati on and RF output

1) Press MOWD@BN/ OFFut,t otnhe button | i ghti ctour ntsh eo ns,t aatnu
bar of the user interface changes from gray to
2) Press|RFBN/ OFFutton, the button liicgphnt tthuer nsst aotnu,s
of the user interface changes from gray to bl uc
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At this time, the [ RF  OUT P U Tonriedoq dutputs the modulated RF signal in the current
configuration.

7.6 OQutpuwtulas e Tr ain

The following steps dedefibedhopw!| se cleRpledE &l M/s@unl |t

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

Seri al nPositive 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) Pressthe 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 c ANAKOG MOMPULSBNn the touch scperleneto

modul ati on parameter setting interface.

1) SetPul se Moddr ain

2y Cli ®kil se EFEto enter the pulse sequem®ne Té dniet i n ¢
of the first pOF§eTit amed® ms,Cdauhrdtot He

3) Cli Akldt o add a rOw, Tsten® 2 G em@f f t hteane2 0 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 MODBN/ OFFutton, the button | iighdtn ttuhren ss toant,u sa

of the user interface. changes from gray to blue

At this[PUDSE §t Née OWdttor outputs the pulse train si

7.7 OQut puMod @l atetd 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) Pressthe button or click UTILITY module > Preset on the touch screen
to perform the reset operation.

2. Setthe baseband signal

1) Pressorselect IQ 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 1IMHz, and Symbol Length to 512.

3) Openthe 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 IQ modulation signal is connected to an IQ demodulation device to observe

the demodulation characteristics of the 1Q modulation signal:

304110E 1711171

7.8 Test Ol P3 of Acnt iMud tD et voincee 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 to1;
3) Set Sample Rate to 10 MHz;
4) Set Freq Spacing to 1 MHz;
5) Turn off 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 Gonngdog 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.

/

i

1 W {. ul
i . j A
Mm-mw-.».»tmu.-w«L#WMimwm‘f bk H-m""d b LT'WI"““*LJ*“H?W-#-J'«HNW

VBW 1 kHz

Frequency Amplitude Amplitude TOl
{GHz) (dBm) (dBc) {dBm) —
82.20 1.24 24,65 TOl | 24.65dBm
-11.00 -71.24 dBc

10.89

-85.80

NOTE: 1Q compensation can be performed through 1I/Q Control > 1/Q Adjustment menu of the
SSG5000X-V. For example, when the 1Q 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 nenSceedRB 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 [ 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. Create Waveform Sequence

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

2) Click the waveform segments “SINE_WAVE” and *“F
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 seqgquence as

seq

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 seqrmtethemminpageemﬂl:libk pl aye

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

as below:

IQ Graph
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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 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. 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.

Atthis time, connectthe[ RF OU T P Udbnnéctigof 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.

i nt.siglent. com 39



SSGBHOX XXSeries User Manual

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

Eost: [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 . | L 0315105850.m 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 c a | 'of thk sighal 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.

t.siglent. com 41



SSGBHOX XXSeries User Manual

Auto DNS

VNCC

Hosthame X y .
SSG5060X-V Web Password Setting

GPIB Setting

A UTILITY

4 2 int.siglent.c



SSGBOX) X Seri es User Ma nu

8 Front Panel Operation

This chapter introduces in detailSS@b5e0 oarcd i bime k e
assocmanhedfunctions.

8.1 Frequency

You can set the frequency value in the display fre:q
the frequency value in the frequency parameter set:t
the frequency displayed owmenchyy isn athue panra metde rt hsee
di fference between them will be described in the fc¢

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

Figd8fikerequency setting

8.1.1 RFDi spl ay Fraerdu@uwutcyutnchr 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.

i nt.siglent. com 4 3



SSGBHOX XXSeries User Manual

8.1.2 Frreque@fcfys et

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

When the RF signal source is connected to an ext e
reasonable frequency offset, the frequency after p:
set .

8.1.3 PhasGf f set

Click Phase Offset to setthe 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.

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

You can |eemalltthee i n It édeenlpius plbadx on t he statlusvdlar,

val ue lienpeltheemet er shatted ntgh aatr etaher e i s a dilfefuwarlence

the status lbeaviennanide t pbar amet er setting area. The di
described in the following chapters.

E{i5| evel on the status bar
Fred 1,000 000 000 000 GHz (-€vel -15.00 dBm |

{
Level

™~

-5.00 dBm
\

Level Offset Output level in the LEVEL

‘1000 dB parameter setting area

Auto

SWEEP SENSOR

Fi gdRkleevel setting

8.2.1 RFDi spLayah Out pluetesl

| f the RF signal source works in a system with
corresploemwealhget par ametpeatrsamen etrhesetting area. Wh e n
and attenuator or amplifllewalhue ¢vhaeawbd wmbewedhdli egec

| evaglea of the status bar.
The relationship lbewdledrmet Itd ad idsepwiEsidly t men dp d thamet er
area is as foll ows:
1. The rel ati onshi p I|beeyteweuttepvaehiidee vadilfspd tayi s :
Di s plleawdli slpd vaenl st at us bewMpd Fenloptapamet er Isevdli ng
of fset
2. The difference bleavamldewdHes edi spl dypbeeRF output

8.2.2 Lev ©Of 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 " Aut o”:

AUTO

Automatically turn on or off the ALC function accor
On

Enable ALC permanently, regardless of the currently

of f ( S&H)

Deactivate ALC. The instrument switches to Sample &
a constant output | evel. In “S&H” mode, the signal
CW mode and activates ALCtoThbeAEBEE€tadplbsesanbet heve

val ue.t hTfethegnener 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 eaRleatnetss Lis
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 ()

Fi g@8BE atness | ist editing page

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

list by default.

B

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 [>] > 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.

8.2.4.2 AutBi | | Fl aat ness Li s
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 orvVé tohr Saefntseorr "* Feixlelc uRleadt,n etshse 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 Sweep State

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.
s 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

Freg& 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 sgveep | assWieep are mutually exclusive. One wi

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.
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 ()]

Figédle stweepgi ting page

Thewedpisncl udde x nuvwmbeg equewegpevaenld dwel | ti me. Th e
value is “1101dBmGBHB®, 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.

Users need to pay atstwewaétpsen:wiwbenedihei el esodadf sferte g u e
the offset value neevikest pteoq useenecdygedreed t o t he

8.34 Sweep Direction

The sweep direction defaultsto “Up ” . sigrtalesourcepr ovi des Uwd Oypeéedewnck th

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 n u o gigndl .sourdehpeovides two sweep modes:

“Continuous” or “ Sdownddxef” SweehlMode k to ¢énabke 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 "signalBdéueepr 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 sgvweenpde is "Continuous&weafiaer heelsecgtniang saonuyr

sweiempgont i nuousl y.
| f stwheeenqw de i s " Singl e" s wefstpeart gseUd ercd é ch gE x@enayd ti ¢ k t

B

singl e Bwtetegpn stwe iegptgaTshinee sp ops after compl eting one

Key

I f the swe@@ntmofdeots\e “devi ce ivwnel |s wsetegr ta éat doer ey ou |
[Tri gJdet ton on the ftrhoeBilti @l nted uttniogwyg éomk t he touch
I f the sweRipngroafe risstE Xelciud ke tsh ebgu tetasmvfeemp -8 mee

sweep will be stadtheldr iag/d@trt gouoprebs ft hehlti pkanel
to trbggeon on the touch screen.

B

Bus
I f the sweep mode is “Conti-mniume s$ weréepcecai v enigc ea Wi* 1T
c o mmafnrdd heont r ol widahputcommuni 08Bj obANYyser (GPI B
I f the sweep mode i sEX&d mtge es i, nbduitetesdiviea m cbki aotehee
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sweep wil/l btthetdevtvieda alf #t ®RGV edommand

Ext
The device extelimi@aggermhesi gnalTRInNPALIEW of nrnoent ttoree @am t he
panel

I f the swe@@ntmofdleot e “devi cet ivmel |eweataay trt daces niet

a TTL opudecei fi ed polarity

I f the sweXipngfloates ti xEXieccku tteh es i nlgu tetasrbeelpen t he de

wi |l | acsri-tairme eweapy rtdoesaM RTL opludeci 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 $oaree provides four types of point trigger mode:
“Auto”, “Key", “Bus”™ and " Ext"”.

Click the drop-down box of ~Point Trigger to select the desired type:

Aut o

., I'f the swe€pnmbligousst sel st hattoe nset asrinteapegpovk e poi nt
conti nwiotudssilegy sweep cycl e.

I f the sweRipngnodacd xiesku“t e s i nbgutet stwatetpi segeelp poi nt

witdhme sweep cycl e

Key

, If the swe€mpnmotdeoise“ device widac hs wdidhe iongee rp o i
button on tihe prewbsedamcdl t duttrtiogpbgem t hiestobicbkedr
I f the swe®Ripnghldelres ti scHXieccku ttehes i nigutett dremepm t i me Yy ol
press Trhegldet bonalhie@lki ck t duttrtibgegedrevi ce wil.l swee,
Thewespops after completing one cycl e.

Bus
I f the sweCompntnmoidicboe ssde'vi ce wi léachdteiproeasneep d Rt
command.
I f the sweé&pnmbidresti scH% eccka ttahgel e Iswtete@nt hda heevi ce
will sweepaachmheittpemiesnatv €* TRG” commarsd . opBhafdswee g omp

one cycl e
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Ext
The device extetlimiaggermhesi gnalTRInNPALIW of nrnoent ttoree @am t he
panel
I f the swe€@epntmofleoii e “devi ce wieheLthsiite arpeaoenTeVlgpsoi n |
pulcfpeci fied polarity
I f the swe&pnobidebitdkExecut e si nlgdtettobndeneep devi ce
widweep one point eachTl opbupl edcdi frieebipwd me@pPpy after
compl eting one cycl e

Pl ease note that thepahbatieggdeeesc rbiapteidome eagofti lghagheee
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.

B

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 mod ewilibehiddekir other,casasn d

8.3.9 AbouStwe eQondi ti ons

When performing a sweep operation, the priorities t
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 turn on the analog modul ation master s
You tanwrby pressM@DON/hOFtFut banhe front hpatnlgd, or
ANALOG MoOdDduswi tch on the home page, as shown in t
the anal og modul ati on mascteenrl Is wh & cchi, s pal abyleude o'nMQDH' e

user interface.

Fred 1,000 000 000 000 GHz Level  5.00 dBm

Fig8beal og modul ati on master switch

8.4.1 Amplitude MoAM) ati on

Amplitude Modul dteicohmti Ig&a®) modulaat es the original s
amplitude of the carrier signal. When the amplitud
the carrier sisgnatanrl g0 tchasgkeapaci empiosthiegs halk si gi

on the carrier signal

You canANALOE&G MOdDdul daM>on t he homepaddpageemt gout Khar
pr etstsegMOD|but semeral ti mestwrmfeMiageu switch

8.4.1.1 AMSt at e
PresAM Stavern on amploifmfoudeh @t i on.

84.1.2 AM Source
I nt eemda/lor external source can bePrseeslaevSa edctdo®ts a mp |
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the amplitude modiuMtEXxit nosoltilTmé dBIEAWTtI i s

1. I nt

The internal modul ati on source is generated insid
frequency generator (LF). When Lhuéepual wiobr dbe mdo d .

LFOPutput is on, i nternal source modul ation wil/l be
2. Ext
Extemoalul ati ohsd Beurxe er nal modul at i &XTs iM@Pa Il NiPJF g
connector on the rear panel of the RF signal sour
wavef Armthis ti me, the modul ation depth is control
signal

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

sources, whichtecae ammplitzedé wmodul ati on.

8.4.1.3 AM Shape

The internal source of amplitude moduwliaae d ns gsuwaprpeo.r
After setting the AM sour ceprteccAsM | &h dtpaohro o"slen tt h+e BExM
wavefoirmt er nat o sthbear't®i ne" or "Square".

8414 AM Rat e
After setting the AM modul ati on ps eusAsM eRatoe €'tl nttihe or

modul ation frequency of the internal source.
The modul ati on frequency range of sine wave is 0.
., The modul ation frequency range of square wave is

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 ¢p Psatisfies the relationship:

P = -®0+gn

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 MOEHM) 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 canclick ANALOG MOD module> FM onthe 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 at e
PresBM St atbeur n on fogu erdmoydtubh et i on.

8.4.2.2 FM Source
I nt eélrrmtai¢ 2aad/ or external sourfceuecmayd¢ aPr esdBMdt ed f o
Sour cteoets frigaenmoydul ati on” Ismoturc,e “tlont 2" , “1ntl + I nt
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“Du.alThe deflliawul t i s

1. I nt

Wheth nt,1 "I nt2", "1 ntsl s+tellenctt2e"d,ort h"eDureold'ul ati on sour
within the instrument and is collectively referred
to choose fr om, Il nternal Source 1 and I nteuenmdy Sou
deviation amdoreod thleattiwon i nt ernal sources can be se
Whennt1l "+ ilsnts2el ected, two internal -model mbdohasban
When " Dual " is selected, the waveforms of the two

modul ated as a new modul ation signal

2. Ext
Extemoalul ati onhd Beurxdé er nal modul at i &XTs iMpPa Il NiPrUg g
connector on the rear panel of the RF signal sour

wavefor m.

3. I ntt Ext
After s@lteléExti ™ n,g tthe modul ation signal i's superpose

source. | n-ttchne moadyyl @atwioon or more compl ex modul at:i

8.4.2.3 FM Shape
The internal source of frequency modulXaitiedqquasmuepPor
“Sawtooth” .or *“Triangl e”

8.4.2.4 FM Rat e

After setting the FM source to internal or internal
i nternal souFMRrRatleatnldr slegh t he modul ati on frequency ¢
F MR a t2e .

., The modul ation frequency radafnofekblft sine wave is 0.

The modul ation frequency range of square wave
20 kHz

, S

B

8.4.25 FM Deviation

Corresponding to different deaviranesarmgferye dpickhei enat . t 1
setting rangdxi sMBOz . 01THe value of N is related to
to the data sheet for details.

, When the modul ation source i s steitmatioue” linst t"h eo rf r“el
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devi adfi otnhe RF output

When the modul asteito'nt wg du,r+c telhrets2f "deevgivagtnscoynel at ed t o
frequdewédywdaetonby the two modul ati on s odervcieast firoens p e
the RF out putdewi atriesqgquufemedguée a2 y ohf r elguieakiyoand

"fregdewica2'i ocxorrespond teovitate toftni eqquermadywes of "in

1" and "internal source 2" respectively.

When the modul ation s$sbher aetivalddtr agsen&ixated t o

amplitude of the external i nput modul ation signal

Frequdenwiyati on of RF output = amplitude of e
external modul ation sensitivity

For exampl e, i f t hdevmaaitismwmtf nequeMcyk Hz, t hen tF

devi aits oh00 kHz when the externaVofmygaitlhatdi ovih eqii g
external modul at OYof s, gt dle laxctlaVpgrequency offs

When the modul aetdtmMmoEdburceei setting value is the

tot al frequency deviation, with the internal sou
accountingTheorex5t0e%.n al source modul ation frequer
amplitude of the exter,ndalhaitnpwt: modul ati on signal
Frequdenciyadfi oRF out put = setting value I 0.5 + e
external modul ati on sensitivity
For exampl e, if the maximum frequency deviati on
all ocated to the internal source Samdcdet e eeretxdren

modul ation sensitivity is 25 kHz/V,swaka 2h¥ppxte®€
of fset ), the actual modul atainadhevhr ¢ehQeerxy eo hfad e tmo
signal Osoflf)y/otm he act ual modul ati on frequency of

8.4.2.6 FM Sensitivity
External modulation sensitivity displays the unit f

external modul ati on signal

8.4.2.7 FM Phase
When the modul at i“d mt soour ¢"eDtusaédli"e cptdsaasiet mé t he wavefo

gener atlendt elryn al sourcel .orDilfritteremdal ph@asrece2etti ngs

Modul ati on resul ts.
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The setti Fdphasne@G&iOH360° .

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 of the origin:
carrier signal, thereby tthreamg migti tnian g sti lge ail n foor matei

You canANALO&G MOdDdul eM>on t he homepaddphged®mt gout tar
pr etsksleMOD|but semeral ti mestwmRBMpage®u switch

8.4.3.1 PM St ate
PresBM St atbeur n on pohrasoefdiultahtei on.

8.4.3.2 PM Source
| nt eaamnda/lor external soupkamedawml FeesBMSoartr etdoeftsort h e

phamedul ati on" IsrotEBxtce o6wo. “Theée delEmxm™Tt i s
1. I nt
The internal modul ati on 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 |l 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 modul ation signal

sources, whichtaompdhamedlui a¢i bwo

8.4.3.3 PM Shape

The internBMs wspparctes otfwo mo d usli aateido ns quaavreef.o rAfit:er s et
source to "Int" opréd¢Pt ShakaehdpsgPdiware @ hofr mt er nal
source to be "Sine" or "Square".

8.4.3.4 PM Rat e
After sePMtimoguthéi on source to PresP¥M &Rmat'@lentt t+heExt

modul ati on frequency of the internal sour ce.
., The modul ation frequency range of sine wave is 0.
., The modul ation frequency range of square wave is

8.4.3.5 PMDevi ati on

Different carrier frequencies have different phase
rad. The value of N is related to the carrier freqgt
When the modul ati on source is internal, the setti

RF output.

When the modul ation source is external, the actu

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(uBLlLaR)H o n

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

frequency carrier signals.

Youcanclick 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 se State

Press Pulse State to turn pulse modulation on or off.

8.4.4.2 Pul se Source

PresBul soeur&tes € etcltnt” modUlExtti"on Theudeé aul t is “Int”
1. I nt

The internal pul se generatot hmédaolhet REnssgumate sovo
pulmede pul se period, pulse width and other paramet
2. Ext

The RF signal source receives t heP ULxStEe rinbbdl O bpgutlt soer s
on the rear panel as the modul ation soumade pAtl stehi s
period, pulse width, trigger mode and pul se output

8.4.4.3 Ext Pol arity
When the pulexe es oalExRPoil sactkot swi tch the trigger pol

modul ati on source. The default is "Normal"
Nor mawl se modul ation is performed when the extern
, I nvePsl se modul ation is performed whew L &deekxtern
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8.4.4.4 Pul se Mode

When the modul at i onRFsignalrsauee pirso v'i ldrets” ,t htrheee pul se mo

“Doubl e” and “Train”. The d@vhloxtbseledtthe pllseimodg.l e” . CIl i
Single: Generate one pulse signalinone pul se peri od. At this ti me,
Pul se Del ay” and “#2 Width” are hidden.

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

|
- - Pulse Period --------------- [ ]
1 1
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, and the settings“Pul se Peri od” 5 Dbob®bl seePWi 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.

8448 #2 Width
#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 clsettthiengutl?wln‘éreaitm enterttelnpulngei nterface.

Pulse Train:

Index OnTime Off Time

1.00000 ms 1.00000 ms

Add Delete Clear Diagram Return () )

Fig@bfRultsaedi ting page

Each row ofofpat mehepagdmsreesent s t he settings of each
pulper:i od

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.

5

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

Click Add to insert 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

ClickDitdgraum t on i nt rtahién tpiud ¢ eitneoi e whdaicaegrtaom 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 waveformtgehdhet ekcrbas
direction represents the high and | ow teaeandhtthege
position of the high and |l ow |l evels in this direc
represents the high and | 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 imd O return ttrozeidnhtpggel s e

s Climto restore the waveform to the initial

5

state

The “Zoom Position” parameter control displays tF

the operzmwoinmaco o bnwt r duttdroens ar e based onnt hbies spe

through the touch screen keyboard or the front ;

translate to the corresponding position.

s CIi@to zoom in the center position of the

5

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 viathe 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

CIi@(to zoom out the center position of the
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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 Polarity

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.

B

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 tridgger toutp@ dunaion 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 dRHsignallsdurseoffeosfiveput e .t Thgger types:

“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.

Ma nu

Ext Trig: When the trigger mode is selected as "Ext Trig", the user interface will display the* Tr i g

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
“Tr i g MDatbnaAt this tiyné, 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 “ P edewnbaxioewitchth€ttiggar slope. he dr op
Positive: Trigger a pulse when the positive
., Negative: Trigger a pulse when the negative

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-dawmlaoxtd switckthe trigger polarigy. dr o p
s 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 bgsibhtotveefpasnay signal gener aaloo-w whi c
frequency siagmailnwoer padrn ®loag creodul ati on. fWegueunsgd
signal output, LF supports several c oammndompllyi twsdeed ow
t he -flroewg u e nccya ns ibgen asl e t

PressH<eey on the fr ok 9$aured et heelmentiulk Moduk ki 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 Shapmeel ect the waveform of the LF output siog
"Sine", "Square", "Sawtooth", "Triangle" and "DC".

8.5.1.3 LF Frequency

PreslsfiFr equetncyset the frequency of the LF output si
When the waveform is "Sine", the~LFMHzequency set
When the waveform is "Square", "Sawtooth" or " Tri
Hz~20 kHz.

8.5.1.4 LF Level
PreslsFk Letvelset the LF.Thet@tutti ragnprl angBd eipsp.1l NVptpi pl e

format settings are supported.

8.5.15 LA eveffset
PreslsFk L®OV ébkted set the amplitude offset of the LF o

9 "0 QLICE'Qls QIO E Tcd gi‘) OB

8.5.1.6 LF Phase
PreslslPhasteset the .IThFesphbabsag-3r6adn"g e i336000ppemtds i ng i n

degrees @€r radian

70 int.siglent.co



SSGBOX) X Seri es User Ma nu

8.5.2 LF Sweep

The RF signal source supports outputting LF wavef
frequency to the end frequency within a specified t
Press|[LtFhkeey on the fronRw&eamel t heemeoltk Modubk k&Fzk

Sweepn the home pagé&weememtneert etrheseltlR i ng interface.

8521 Sweep State
PresSweep Sttmtecti vate the LF frequency sweep signal

8.5.2.2 Start Freqg
PresStart tFor eset t he otldar tf rfergaugeinecryc ys weep

8.5.2.3 Stop Freq
PresSoprrego sebpgtrheequsetinle yf requency sweep.

85.24 Center Fregq
Pres@entFere o s etentfheee queinE yfrequency sweep.

8.5.25 Freqg Span
PresBr éspamn o set the falefufemeyu Spayn sweep

8.5.2.6 Sweep Ti me
PresSweep Ttiemsdthe durcnd elmfeep.

8.5.2.7 Direction
Pressi rectooset the frequency direction of LF sweep
Up: Scan from the start frequency to the end frec

Down: Scan from the end frequency to the start fr

B

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 Mosel 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 stgopee s oad oar tthl
touch screen is clicked, the signal generator start
3. Bus

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

The signal geneeater nabceirvegger [ 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®&rimd&glleoptyed udaeataenr mied & cwh d
t heweeép triggeProesdi"thigvecglae i ¥ t he external trigger si
edgePosi"t.i ve

Click tdhoewndrboopx t o start the corresponding trigger
, Posi:tiWheen the rising edge of thewerpenmalggterieglge

Negati Ween the falling edge of tisaeveext earrnaglg etrreidg ¢
Pl ease not @& itgh§deto ptelhtet on wi | | only be displEywed whe
and it is hidden in other cases.

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

, Sawtooth: Sweep period is always from the start f
stop |l evel. The sweepsaswetqouoetnhc ewaivse "s.i mi | ar to a "

, Triangle: Sweep period is always from the start f
stop level, and then return back to the start for
similar to a "triangle wave".

85211 Sweep Space

PresSweepa&S¢select the mode for the calculation of
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., Linelake the frequency value entered as an absol u

Lo akes the value entered as a |l ogarithmic value

frequency i n %.
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8.6 Power Sensor

The RF signal sourceUSBnpdwerconemresdredt irooughheé he US
power meter models currently supported by the RF si

Table 8-1 Power sensor model supported

Manuf act ulModel

NRPGARP18A

R&S NRP8§NRP18SRP338SRP40SRP508RP67S
NRP40OT

U200,0lA200,1U5200,2LA200 4 A

Keysight |[U200,0B2001B

Uu200,0H200,1LH200 2 H

8.6.1 Par ametersSetting

Cli ckPOWER SENMORuUul e on the home page to enter the
interface.
Pl ease note t hastennwsh®@mnothecpomwected or initialized,

for theepanwearsur 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 modedonmdpdweshetn soont foft btehreg swenrot connect
or initial iszeendd, ot hremagtoiwenm i s bl ank.

8.6.1.2 Sensor State
Turn ont Meeveflf measurement HOyhethefpoawer isednodrf. .
After turningeaomsnoetahseurpeonveenrt function, the measur em

powseengsnerasur ement valwue in real ti me.

8.6.1.3 Measur ement

Di sptlmag current reading of the sensor.
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You sednect the unit udgd@d, B uVe s umVi, i, smWay uwW, mw,

8.6.1.4 Level Control

With the Level Control function, you can achieve Ve
the aid of a downstream control circuit, a CLPC (
frequency response characteri stds sduwd ttdch ec abolmpso,nem
components and compensate these effects accordingl

For details, please relLevetoCohecbhdonoduction of t}

8.6.1.5 Statistics

The Statistics function is disabled by deé&éasbt. W

measurements wil|l be displayed.

., On: Turn on the statistics function. The statis
statistics switch. The statistical parameters inc

value and statis ctadt tta metsa Cll @ a&rk & lhle acnudr rsetnatr ts t

a new round of statistics.

of f : Turn off the statistics function. The stati s

8.6.1.6 Auto Zero

The pswepsgemr o adjustment function can dedue®mi tthe i mj

measurement results and i mprove the accuracy of RF
Zero adjustment is di sabdewn blyoxdett@aud wi.t cCHh itctke ther a
Di sabl Ehe zero buttons will be hidden.

INT Zero button is displayed.
EXT Zero button is displayed.

ClickiCtlhek to pebfiotammd z¢é heis ppwmamr | start the zero
operation. At this time, the button name will <chang

is completed, the buCtiookntbmep&i.tf br metrerai ho

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 fmoedipse h dywlitedaulti ck-dotwve Howpto switch th

., Auto: Automaticall gend sfinielarsaurtehme npoWasgdean yt va
out put frequency of the RF

Manual : Tdhenpewmeasurement frequency value can be

8.6.1.8 Level Offset

The | evel of fset is set to "off" by default. Click
OnThéevoeflf set value can.The detspatwealiuvededmpogver
sensor wi | | be the actual me avsaulrueed hiva |l 6enet uen t
measurement easier when there are amplifiers and

, Of Theewdlf set value setting witlhli shtteteddmeep b mgteidc alelay

val utthefpower sensor is consistent with the actua

8.6.1.9 Averaging

Thaver agodigs “ Bwted’aQllitc k tdhoewndrboopx t o switch the ave

, Autdutomatically configure the average times acc
average times are only displayed and cannot be mc

., Manual: Manually set thes@uwemger € meest.

86.1.10 Logging

Theog fumctdiicsmmbl e@l bgk dehausttu dre ctwhfdadaflc. When t he
| ofguncti on is turned on, tthheregisgm &Imegamad ashdneam wi | |
a log file in TXT format.

The | 0 fialved :i nLachael :p/apohwer sensor /.
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8.6.2 Level Control

i Amplifier DUT A Antenna
i RF level _- S ] Xde ; i leve

Coupler
SSG5000X
Power Sensor
- .)".'1”';'.‘
Figure 8-9 Power control

As s haobwv et he sensor measures a proportional power
coupl er. I't consideparameiensal andt hetgrwentfe resu
signal generator compares the measpyustis| evel owi ph
accordingly. This allows you to control the extern
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 power meter. The sig

Power compensation can be utsheed attot em una tnii ozne ocfa bplaes slio
the amplification of the signal by a power ampl i fie

l'ink as the frequency changes.

NotwWhen tBeveRBRRInction i s |tewrexiretdr coln,f urhceti on cannot L

RFswedpncti on must be turneldewelht beff ofen¢cuironngaod

8.6.2.1 Level C®tnatrel
The default setting is "off". Click the slide switc

This setting itenhmeiveltCohgdame i @am timet'he upper menu.

86.22 Measurement
Di spttlaRey current power sensor r-ceavdni nlygox Yoo changeée i Tl
power display unit.

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

Specify the nominal | evel expected at the input of
power accordingly, in order to meet mebet hgrpgewerwal
requbywéece DUT.

8.6.24 Level Li mit
Set an upper | imit for RF output power to protect
the input RF signal power exceeds the | imit, the s

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 adjusted and co
system. I f the power sens,ort hree ardeiandgi negx cwel el d s bteh iisg nroe

Effective Capture R&Zage h= RAarggeet Level +/
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8.7 | Q Modul ati on

|l Q modul ati on, that is, two orthogonal signals (car
of 90°, egxepmreensasleldly n and ®©baks egamailsnd ddmponent) and Q
Phase, qguadrature componeordtu)l asiegnaslespaamaeéel y and t
together, thereby improving spectrum utilization
The Il Q modul ati on fuxMctimecdaudef CESHEOMPD MAIRBI, t ohter e
modul ati on and AWGN modulcaotnitereotlt ii mgsa.ddPlte @ase toed /1
chapters for details:

Custom

ARB

Stream

Il oT

Mul titone

AWGN

I/ Q Control
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8.8

Th

UTI LI TY

e UTILITY settings of the RF signal source incl uc

8.8.1 System

8.8.1.1 Setting

1. Language
Set the displtheRFI asngunadgdasafgmnaeé source supports Ch
menu, help and interface display.
Pre>T\Setti>nLganguatgoe expand drop down I|ist, and
| anguage.
2. Screen Saver
Set the state of screen saver. When screen saver i
action is taken within the specified time. Click ¢t}
PrefWTI LIsTBett>nycreen sexeand drop down |list, and
s, “1 min”, “5 min”, “15 min”, “30 min”, “1 hour?"
3. Setup Type
Set the type of parameter configuration to be | oad:e
PrebWTI LIsTBett >bnRjower t@xpand drop down | ist, and tt
“Last”
, Default: The factory defined dehauFor semot e ndgst ai l
ref efrah8xDef aSelt tst. ng
, Last: The system set tofnfg wielflorkke tlheead edsd a iptoawvmat i ¢
4. Preset Type
Set the parameters for the Preset configuration of
Pre>T\Setti>anresett1bypse<pand drop down I ist, and
or “User”
, Default: The default se[tPtRESET swiplrlessed| o&ded moh.
pl ease ‘Tabh&EDetf@Selt ts. n g
User: The user specified ciPRE§HBTFTatpoaswed,] be | c
NotAafter selpreesétngtUd giee talke f il e management interfac
to allow the user to | oad thectoonfcihgaunrgaet itohne fciolnef.i gy
5. Factory Reset
80 int.siglent.co
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Restore the i

factory
To restor e

parameters wil

Tab82Factlerfyaul t

nstrument
PrefBWTI L[IYSetti>nBact Repeset
defaul ts.

factory

al so

configuration
the i

addi
configured.

setti
be

ngs, i n

nstrument

t o

tion to

Par amet er

Def awd Iltu e

Setting

Language

Chinese/ Engl i sh

(depend on fumat)ioory config

Screen Saver of f

Setup Type Defaul t

Preset Type Defaul t

Beeper On

Power On Line of f

10M Adjust ment Oof f

I nterface

DHCP St ate Of f

| 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 mog

GPI B Address 18

Level

FI atness Empty | i st

Sweep

. Kee onl swveeepod e haul t

List sweep “1,?.511C6)ﬁzd,8m,i)0 ms ”

Pul se

Pul se Train Keep only one default pul se
“1,1T ms,1 ms, 1"~

factory

par amet
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6. Reset & Cl ear

“Reset & Céenorfewihé instrument configuration to f:
stored by wusers in "“Local” folder.

PrebWTI L{sTBett bnRleset & t@lesarthe instrument paramet
factory defaults and clean up | ocal files.

7. Beeper
Set whether the beeper make a sound when clicking e

PresWTI LITYSett PnBleepém switch the beeper state.

8. Power On Line

Set the instrument power on seguence. I n some si

automaticalfl y heredt maret power is restored.

, Ooff: I f line power is available, you need to man
start the instrument.

., On: If Iine power iis available, the instrument

automatic or remote tests that may be difficult t

PresWTI LITYSett bPnRIOWONLI nteo switch the state

9. 10M Adj ust ment
Modi fying the Reference Oscillator Code wil/l chang
connect a frequency counter from the 10MHz OUT conn

reference by modifying the code.

, Pressave Ref Ostce &Sweda t“i*ngdac” file to store the Ref
set .

, Presgecall Ref ©Oscr8ettinghe Ref Oscillator Code

., PresReset totdefsaul tt he Ref Oscillator Code to de
frequency will reset to the original wvalwue, too.

PresWTI LITYSettPpnlgOM Adjudstomemwt tch the state.

10. Ti me Setting

Set the display time of the instrument.
PresWTI LI Yett Pnlgi me Se,ttthiemg move the cursor to spe
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 informat:.

PresWTI LIITYSett PnTgi me

I n

on
Settetii envg
t heniflodager f ace, al

you can

8.8.1.2 System I nfo

PresWTI LITIYystemtlonfveo ew t
Mo d e |
Host |

he

D

Seri al Number

Software Ver si
Ubo-®6 Ver si

Har dwar e

on
on
Ver si
Ti

on

Startup me s

8.8.1.3 Il nterface

PresWdTILI[FYlntertaceiew t
udi ng:
1. LAN Set ti
1) Net wGarkf i grur ati o
The RF signal
I P Setting
addresses ¢
At
gat eway
of f t

h e
i ncl

ng

source

I P

dynamic | P.

be
this ti

an
me ,
accordi
he

mask and

set it. Turn
mask and

Aut o
DNS

t he

gat eway.
DNS
al be

addr es s,

can
DNS

server.

S0 configured

and the

2) Networ k
The LCI

i nfor mat.

reset (LCI)

sm is t o

ng

mechani

on from causi

SO

supports

assigne@paybiEd@e cen tt boty scert

ng
DHCP ed attoe caunsdt csreitz ea

aut omati c

prevent i
t he

to users and devel

op
thethrelg dignalofsource

save or clear the |

instrument's system i

i nstrument S remot e

L XI standard

the DHCP wi ||

t he

server

to current

stati
di

dynamically or

met hod

ncorrect

device to be unabl

gl ent . co
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Pr

en

3.

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

identificat.i

f] i ntdhiddResoeltutt ght and a | ist of ite
net work reset.
You can cUHAMR&s dnotuede t on t o reset the network.

The RF signal source supports the LXI standard
the signal soSrakbyt cohmatf tthment J dantdi yooaafciaon
the device ident i [BYcdtaischn nign dinc athcer nleitgMotr k r es

Web Setting
b Setting includes the skRTRt atglosf n \N® Omersavmir e

esBTI LIIYnterdmdescrol | the scroll bar on the ri ¢

tire Web Setting content.
1) VN®Operabl e
Turn the Web control f uncMN® nOpoenrbanbtiteo h f dMhyeat up f f

the VNC operation is enabl ed, users can control
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) FTBtat e

When the FTP state is turned on, users can downl
generator to a personal computer through the fr
personal computer to the "Localcan odidew toHe tappls

ex ampmDloewn"l oad/ Upl oad Fil'es Using FTP (LAN)

3) Host name
Set he hosotfnanmee si gnlafl tgheen elrcasttorr esi des on the sal

the signal generhattor:,/ /yHous itcmatmteeen twesrlc abr owser t o | o

4) Web Password
Pres8eb PasswordoSentiemngthe Web Password Setting
the password by entering the Current password, Ne

al so set the password to the default value "si gl e

GPI B Setting

Set the GPI B addARIsGLENTGRSBdtaps @O bleecdonnected to the
Host ofdlbettRF sigmna&lxpsaonwdr cdde instrument's USB interfe

8 4
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8.8.1.4 Sel f Test

PresWTI L] PYSel f fTesater the g4ysttemndg esdlafce.
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 tI(Dre>aintd. press

2. Key Test

PreskeyTest t enter the keyboard test interface. Press
by one and observe whether the corresponding key i s
t hkeey. To exit|[8/hédrteest,i meseds click the screen.

3. LED Test

PreslEDTest t o enter the LED }7sbo inhngéatfaceexPi@agwish
the buMaDON/ OF&n §RFON/ OF&nd pl8dse exit the test.

4, Board Test

PresBoardTest t ent er t he board test interface. Test whet
CPLD and FPGA.

5. Touch Test

PresTesuchTest t o enter the touch screen test interface.
the touch scr[8Ftno aenxdi tprtetses t est .

8.8.1.5 Shut down

PresWTIl L | Shutdown t o power off the instrument accordi

i nterface.

8.8.1.6 Preset

Reset parameter settings according to the type of
PrepgWTI LI Yreset to reset the parameters.
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8.8.1.7 Updat e

PresWTI|I LI Wpdate , and select the uUReaddhtte® fuipldat eThéar cly
software. The progress bar wil.l appear on the scre
automatically if uppapesesmptucltexdi Prupodpt es fail

8.8.1.8 Option

PresWTIl LI YOption ,t o enter the option -dovwmrerbbaceundérn c

“l nsgraddpgt ®oxhoose thaeec¢ttddlcee mseedEbhype a | icense in t1}
and i cdknisttad Ifinish the | icense installing.

I f the installations succeed, the prompt meups.age *
I f not, the prompt message “| igempe was entered i nc
Not Bhe SSG comes with trial options that have a fin

t heptions without Ypurchasifngdt hém. remat mémpg onfu mblree
option interface. When the remaining time of a cer
When a |license is successfully installed for-a cert
- and the type bef ptehenalniecmmens evhwiclhl means wusers have
function.
Option Name License T¥pe Remaining Times
SSG5000X _F60 Permanen

SSG5000XV _B150 Permanent --
SSG5000X-PT Temporary

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

SialOPra-10T Temnhaorarv

Pl ease refer to the data shexeKiV. f AmohbgedMp@C XD _ It yipse S
a hpgkcision refergegnausdesiteerdc @ oo mgtoindrior mnwhat hei t be

instrument | eaves the factory

8.8.1.9 Hel p

The 4dwilhtetl p system provides help information for e
panel

1. PrebWTI LIt t on anHlelsped eediteliemt 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

PresWTlI LIITYXYont actoelUsw the contact information for R
to solve the problems meet innprondgstigbahcasteé myYauur d

SI GLENT sales office for support.

8.8.2 Fi |l e

PresWTI LITYtore/ 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

In the file management page, the top bar displays t
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the size of the used memory and available memory i
di splayed in the middl e dfishtalde fiontde nfrasew . ptasq@p if og dtes
touch screen. You can also use the up and down Kkey
coll apse or expand folders. The bottom bar of the

operations are as foll ows.

1. View Type
Cli ¥kew Ttypechange the type of " fi“lSetsatteo” sahnodw,“ Upded tu

Table 8-3 File Type

File Type|lFile Exteng¢gDescription
LSW Sweep |ist file
UFLT Fl atness correction fil
PULSTRN Pul se train file
ARB I Q waveform segment fil
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
MUL STATE I Q Multitone file
Al UDATA PN sequeafcel FQlmodul ati
MA P Const eldliatgiram file of |
ML ARB muarniier list file f{
DAC Referesceél | ator code fi
TAR. GZ System running | og
TXT Powsendwmrg file
State | XML Systenmtse file
CFG Configuration update fi
Updat
ADS System update file
2. Recal
Cli Recatltd | oad the selected file.
3. Save
Cli Sevea o save the file with corresponding type acc

8 8 int.siglent.co



SSGBOX) X Seri es User Ma nu

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

5. New Dir

Cli &New Diaoreate new fol der s.

6. Rename

Cli Renameo rename a file or folder.

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

8. Paste

Cli Pastteo 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 Exréeémote 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

, PresHTI LIIYSett PnR)Eset Tyspeel ect " Default" or " User
t hEeset type as "User"'preyeef meetdl to select the
PresBRESET and the instrument wil.l recall the def
settings are shown in the table bel ow.

Tab8=Def aSetk tsi ng

Par amet er Def awdltu e
RF

RF State of f
Frequency

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

Level -130 dBm
Level Offset 0 dB
ALC St ate Aut o
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Fl atness of f

Sweep

Sweep State of f

Sweep Mode Continuous
Direction Up

Trigger Mode Aut o

Point Trigger Aut o
Trigger Slope Positive

Step Sweep

Step Sweep State On

Start Freq 6 GHz
Stop Freq 6 GHz
Start Level -130Bm
Stop Level -136Bm
Sweep Points 11

Dwel I Ti me 30 ms
Sweep Space Linear

Sweep Shape

Sawt oot h

List Sweep

List Sweep State of f
ANALOG MOD

ANALOG MOD St ate of f
A M

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

FM State Oof f
FM Source I dt

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

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 Single
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

Trga3l ep

Positive

Trig Polarity Nor mal
Pul se Train of f
Trigger Out On

Pul se Out of f
Pul@GePol arity Nor mal
L F

LF Source

LF State Oof f

LF Shape Sine
LF Frequency 1 kHz
LF Level 500 pnpVv
92 i nt .
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LF Offset 0 uVv

LF Phase 0 deg
LF Sweep

Sweep State of f
Start Fregq 500 Hz
Stop Freqg 1.5 kHz
Center Fregq 1 kHz
Freqg Span 1 kHz
Sweep Ti me 1 s
Trigger Mode Aut o

Sweep Shape

Sawt oot h

Trigger Mode Linear
Direction Up

|l Q@ MOD

Il Q@ MOD St ate of f
Custom

Custom State of f
Data Setup PN7
See(dHe x) 7E
Symbol Rat e 1 MSps
Symbol Length 512
Bits/ Symbol 4

Mod Type 16 QAM
Gr ay Oof f
Filter Type Root Cosi ne
Filter Al pha 0. 35
Filter Length 128
Oversampling 2

ARB

ARB St ate of f
Select Waveform * NONE

nt .siglent. com

9

3

Ma nu



SSGBOX XSeries User Manual

ARB Setup

Sample Clock 2 MHz
Modul at or Atten Type |Auto
Modul ati on Atten 3dB
Real Ti me AWGN of f
OQut put Mux Carrier+Noi se
Power Control Mo d e Tot al
Tot al Power 0O dBm
Carrier to Noise Rati|C/ N
Carrier to Noise Rati|0O dB
Carrier Bandwi dth 1 Hz
FI 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

Mar ker Utilities

Mar ker Number 1

OQut put Mux 1

Mar ker Pol arity

Negative

Pul se/ RF Bl ank of f

Mar ker Del ay 0 us

Set Mar ker s 1,1, 0

Waveform Utilities

Sel ect Segment *NONE

Scaling 100 %
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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 0 dB
I Of f set 0 %
Q Of fset 0 %
Quad Angl e Adjustment|{0 deg
I/ Q Swap Oof f
I/ Q Output Oof f
I/ Q Out put Atten 0O dB
I/ Q Output Gain BalanO0O dB
I OQOutput Offset o uv
Q Output Offset o uv
I/ Q Common Offset 0O uv
Stream
Stream State of f
Select Stream Fil e * NONE
Stream Setup
SampCleo c k 2 MHz
Modul at or 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 of f

Over sanmali og 8

Number of Fr ames 1

PHY Scheme O-QP SK

Il dl e I nterval 100 wus
Freqguency 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
Frequency Offset 0 Hz

Z-Wa v e

Z-Wave State of f

Over sanrali og

Number of Frames 1

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

dl e I nterval 100 wus
Ramp Symbol s 10

Ramp Up/ Down Symbol First/ Last
Preambl e Length 10 Octets
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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 titone

Mul titone State of f

Tone Number 2

Single Side of f

Sampl e Rate 2 MHz

Freqg 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 editing, press this key to
I n 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 triRFgaoweemods &y, press this key once t
When ptohienrti gger Rhsowleee ppfi s Key, press tphhiiswkepy. once
When the triggmodmbdsi &Bypupsess this key once to
When the trigger mode of LF sweep is Key, press t
When t hemadafgged modul ati on is Key, press this ke

8.9.5 MOD ON/ OFF

Press this keRF tnooduwtrbne iokna yt hbearorpdnidgthe MO@BDn t he user
interface status bar chahfgksy f atgtei ngna digirdoad ubbtie onPBr
the key tharokdn,dhe M@Dm the user interface status &
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 bl ue. Press this ke
turns off, and t he &Rde isctoant iusn hhare awsaemrgdstferrdm bl ue

98 int.siglent.co



SSGBOX) X Seri es User Ma nu

810 Custom

Custom 1 Q modul ation types include QAM, ASK, PSK,
customize |1 Q data for modul ati on.

8101 Custom St ate

Prekls/|@ Cust omCust®mtt eurn on or off the Custom modu

8.10.2 Data Source

Prefbls/|@ Cust oomDat a Sotusretthsey mbol data that to be mod

8.10.21 Data Setup

Sel®actdata source type for modul ati on.

Choi ces: PN7 | PN9 | PN15( $e®d®R2)30% User. Defaul t: F

, FOPN/PNIPNI1I&bSnd 2RBNel ect hensoftware automatically gen
bi.Ats t hitshet iSreeed f i el choids gawnaiilnplulte tSkeee dPN Heexgd i n
For User selUset i Dbauttattohnne appearSeedcdsitkBad) ame You ¢
click the setting button to enter the wuser data e

User Data Edit (max size:5120)

PN15 Clear Return @

Figure 8-12 Pseudo-random code editing interface

1) Pre@anto add sing@tbidelepees'sngle bits.
2) Data editing: After selecting the editing posit

through the touch screen keys or the front pane
3) ClicPkN7/ PN9/ PN15% o iRNBMPINF9 or. PN15
4) Clicki earo empty the .edited PN code
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5) ClicRetuteeturn to the previous menu

6) cliD}> Loado sel ecaUBA®A.Ilcead
7 CIi> Savdo savcvertPFeNmtcodoet he UDATA fil e

8.1022 Seed ( Hex)

When select "PN7 | PN9 | PN15 | PN23" as the data s
is displayed in hexadeci mal
RangRN70 ~,PNRPO ~ ,RREDB ~ J/PN2FB ~ 7FEFFFF

Def aBNV7ZFPNI91 FPNLBFEFN23FFFRFF

8.10.2.3 Sy mb ol Rat e

Sestt he symbol rate (symbols per second) of the wave
Range: (1000/Oversampling) wood 20 0d@ah0oehewenrs ampll i
Def alul MSps

8.10.24 Sy mbol Length

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

Default: 512.

8.10.25 Bi t s/ Symbol
Di splays the number of bits contained-onl ya amod ucl aantni ¢
be set.

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

81031 Modul ation Type

Choices: QAM | ASK pPeP8KI | : MREK. | User.
., QAM
Sel ect ah®AMecatnegory for modul ati on.
Choi ces: 16 QAM | 32QAM | 64QAM | 128QAM | 256 QA M
ASK
Select a ASKetegothefor modul ati on.
Choi ASK | 4ASK | .8MP8RABIKIE ASK
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PSK
Sel ect &a&ahR§Kecathegory for modul ati on.
Choices: BPSK | QPSK | 8PSK | DBPDKPSKDQGP K /|8 DS8F

D8 PSK. Defaul t: BPSK.

MF S K

Select ahMypPK dategory for modul ati on.

Choices: 2FSK | 4FSK | 8FSK | 16 FSK | MS K. Def aul
Usre

Whemws®ris selected as the modul ation type, users

pl easeUseee | Q. Dat a

81032 User 1 Q Dat a
WhetJs 8irs selected as theCmetwmibati ng bypeontwell 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 I1Q data editing page

As shown in the figure above, the editing page of
menu at the bottom, where the 1 Q data | ist consi st ¢
1) Cli¢hsetrotnsert a row before the currently selecte

the currently selected row.

2) Cli Okl ete del ete the currently selected row.

3) Cli €kedroestot ® tthocadef a(RPASKal ue

4) Cli¢kmpotre o mport | Q data of 2ASK / 16QAM [/ 32QAM |
512QAM / BPSK /. QPSK / 8PSK

int.siglent.com 101



SSGBHOX XXSeries User Manual

5) Cli Rletutao 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 |l eft side of the page is the editiwmg area,

the currengymbaslel ect ed

The right side of the page is the constellatior
selected point. You swambaleloagth darmde . mowe ht ke r e el
Thebottom of the page are operatieymisBoditons, whi
Not®when editing constellation points, the number o
error message wil/l appear when clicking the "Updat e

8.10.3.3 Gr ay
When the modul ation typeriyo uQéardhn|otmhSekr qodPfSkc ojde of |
De f aiud tof f .

8.1034 FSK Deviation

When the modul ation type is selectE8Pasi &fieen|i nQF SK
i di splayed.

FSKWevi aitd omsetl heofs equency deviat homMeot zFEKzinodul at
Range: 0 ~ 0.8 * Symbol Rate * Over Sampling
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Def awd@ kHz.

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

81041 Fi Il ter Type

Setthfeilter type for current modul ati on.

Choi ces: Rai seCosine | Roojt CMsnev.e | Gaussian | Hal f
Default: RootCosine.

Notlkor HalfSine filter, only OQPSK modul ation type

81042 Fi Il ter Al pha/ BT

Set the Al pha f afttGamu scfi atnhd iflitletrer. (BT
FilteraAbphaQe®auollt: O0.35.

FilB€rrange: 0.1 ~ 1, default: O0.5.

81043 Fi Il ter Length

Setthe symbol l ength of the filter
Range: 1~512.

Def aul t: 128.

8.1044 Over Sampling

Set the oversampling rati osamfp Inrghtee wasv edfleg remyimedtnded wa v
rate awedsampling ratio.

Range322

Default: 2.

Not e:
For OQPSK modul ati onatmébe beeevampl ing
For Hal fSine filtampgstbbeaver samadh.i ag equal to

B

8105 Updat e

Regenerate waveform data according to current setti

Note: I f the Update button flashes, it means that t
hasail ed. | f the current settings have been chang
regenerate the waveform dat a. I f thecampdadaute af iadhs
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par ameatnar ¢ hear eclUpadkat e button.

8106 Save Waveform

ClickSahwe Waveuotmn to save the cumARBnitl €ustom sett
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811 ARB

8.11.1 ARB St ate

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

8112 Sel ect Waveform

PreQ ARB> Sel ect Watveerftoarm t he vol atile waveform s

sequence directory and select the waveform segment

., Vol atil ebanzenwaryd JRBiemeadtivdner e waveform files are
edited.

., Nowolatil e memor \i, hoei tehxe(teS Bmetickimehalt e waveform f il
stored. However, wavevioolran iflid ense nsotroyr ecda ninno tn obne p |

NotEor waveform fi-y@lsatsitlog ede mar ynotnhat are | ess t he

l oad the wavefmlrat iflre mmemmary to vollat|@lARBremory by
Waveform Sedmemtil /| ARB> Waveform Sequeade

8.11.3 Waveform Segment

PreQ ARB>Waveform St@gmentshse vol atidsegmwanwteé.otr eir y
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

int.siglent.com 105



SSGBHOX XXSeries User Manual

As shown i n the cfaitqpdfogy midatviel, e s dhgmeinbsimudes a wavel
segment I i st and operathAod hbutwiaores oatm s bhgmédmott t bims
waveform name and the number of waveform segment poc
1. Load

Load the wavef oironhesengoimarnti | fei Ime mor y t oAfttheer vtohlea tliol aec
i s sucdeddeshnalme saorfd tphei mtav e fwirlnm sbeegnnaetintte d wavef or m s e
[ i. st

Now you can choose to play the waveform segment:

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

3) Turn on the |/ Q MODhmongabet 8 wn MODON/NOK M e

4) Configuring RF Output

The camordiudrat edwalvyef odgmernt now available at|[ RbBe siog
OUTPUTg]&0Onnect or.

2. Save
St csrae wavef ommebli hei | e tnheeoairoy atto | e memor y. Optional

waveform segment .

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

waveform segmeSdl @ ot pWawe fi ar m

4, Rename

Rename the selected 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 a&ltloowd agSGOXG ¥l e waveform segments

without stopping.

A waveform sequence can contain up to 1024 segment

other sequences (nested sequences). The signal gen
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segments and nested sequences repeat in a waveform
., Each segment can repeat up to 65535 ti mes, but or
., 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

segments, the nested seqwednce cladn =o nll0y0 rte preeast a(t1l OrRo’

81142 Operations on Waveform Sequence

Prebkls/|@ ARB> Waveform Sdqpuemder 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 size.

int.siglent.com 107



SSGBHOX XXSeries User Manual

PresBsuiltd 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 righRepsdlteche cdegrhent or sequence to change

On the righMackek,tlcéi s&kgment or sequence to turn

Click the operation button at the bottom to perfc

., After editing the waSYeveamd sSlkegquemame 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 mSelegate nWav eéfnor m

4. Edi t
For a waveform sequence in the BEdidghuwencen Itiostmo dyidu
waveform, waveform repetition times, and mark of t1}
5. Load
Load the waveform sequewotatile MEMBE®) iinh ot hdenwmav

8.1143 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 [RFEhe sig
OUTPUT é&ofngctor.

8.11.5 ARB Setup

Prebls/ | ARB> ARB Setwemter the arbitrary wavefor ms
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.
Rangle. 002 Hz ~ 240 MHz, and default is 2 MHz.

8.1152 Modul ator Atten

Users can adjustt htethandm®l ist gdhaa|l af before entering t
modul ator attenuation type is set to manual , t he
modul at or attenuation value to obtain the best ACPF
WhenModul at or Atst esnetTytpoMoAduu logt itdvre | Autet eins 3 dB.
WhenModul at or Atst esretTytpoe Maduladt i tvimd Autet ecnan be set
20 dB.

B

8.1153 Real Ti me AWGN

Prekls/| ARB> ARB SetuReal Ti met®aWEHr the AWGN (Addit
Gaussian Noi se) Bsyettturnngi nigntoert St&lsievlebuanbclteisonyou t o ¢
additive white gaussian noise (AWGN) to a carrier |
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, including "Carrier + Noi
., Carrier Batmooiissee:and carrier are output from the i

CarrOndecg:rrier is output from the internal baseban
, Noi ©®ell'y additive noise is output from the internae
With the ALC off, this feature enables direct me as
independently from the total power.

8.11.532 Power Control
Set the power of carrier and noi se.

Tot®elt: the total power, namely the sum of the car:i
power and total noi se power change as any noi se
and the C/ N at their |l ast specified values.

., Carrbeetr :the carrier power. The total power and t
parameter is adjusted to keep the carrier power ¢

., Total 9S¢di sehte t ot al noi se power. The total power
parameter is adjusted to keep the total noi se po\

., Channel SNtoitstee channel noise power, namely integr.
The tot al power, carrier power and total nNoi se pc
to keep the total noise power and the C/ N at thei

811533 Carrier to Noise Ratio For mat
Selects eitheNoitse Ratriroe(Citili)t oovemengiyseoemewer d

receiver ( BEvba/lrNoa)b laes ctohnet rtohl & 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 d8e ttthiRmdgsaamppeam be used to ca
Eb/ No value.

8.11534 Carrier Bandwi dth
For the selected carrier to noise ratio, the carrie
the carrier bandwidth. Typically, Carrier Bandwi dth

811535 Fl at Noi se Bandwi dth
Thactual flat noise bandwidth (tMBRW)c ashrduwlrd bbaen dsMi idg
1.t6i mes wider) bahhevi d@tbhupisetd the FIl at Noise Bandwid

8.11.54 Modul ation Filter

Set whether the ARB waveform passes through the fil

Root Cosine, Gaussian, HalfSine and None, and the de
After selecting the filter type, you need to set t1l
Update button. The filter settings wil!/l be applied
This filter is applied as the ARB waveform plays,

8.1155 Baseband Of fset

A frequency offset can be iséte froakd QtelViH&® a Mélzand s pec
Common uses for the offset include:

Of f¢dte carrier from any LO feedthrough.(carrier s
Sunt he baseband signal with external . and Q inpu

Usd he signal generat.or’s |1/ Q signal as an | F

8116 Mul t i Carrier

This section provides background information about
i mpact of the settings provided.
Prefbls/|@ ARB> MulCairiteernter the parameter settings fo

8.116.1 About Mul ti Carrier
To simulate complex multi carrier scenarios/ with
provides the possibility to generate mul ti carrier
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512 carriers, each modul at e ds eblye ctthaeb Isea nbea soerb abnyd dsiifdf

mul ti carrier scenarios composed of signals from d
function.

Because the multi carrier files are processed by th
be created before it is | oaded t eVsand epsl ayheed chrye atthe
carrier waveform file under user definable name; a
extension i s * ar b, same as the signal carrier W

e
information to theeldeadeeformthiéel eompo

Whil e creating a multi carrier wavefor m, the carri
bandwi dt h. The total RF bandwidth of the composed
avail able RF bandwidth (pl easeh redrerrieamrcecdam e es edmd
in terms of power, phase and modul ated input signa
compl et ed, the instrument calculates the resulting
val ue i st etnhem wrhiet waveform file.

8.11.6.2 Waveform Name

Click this item to input the current mul ti carrier

8.11.6.3 Power Ref erence

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

, Peak: The individual carriers are |l eveled based
Gai n.
For example, a multi carrier signal i s composed c
First carrier "Gain" = 0 dB,

Second carr-BedB, Gai n =
I n the resulting multi carrier signal, the peak p

than the peak power of the first carrier signal

., RMS: The individual carriers are |l eveled based o
Gai n.
For example, a mul ti carrier signal i s composed c
First carrier "Gain" = 0 dB

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

than the RMS power of the first carrier signal

8.1164 Carrier Tabl e
Click this itentatrorient etrabtlhee smltliteimgc o mtt ®irfsactehe se
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carrier:

Catalog of Multi Carrier:

Carrier Offset Freq Power Phase Info
SINE_WAVE 500.000000kHz 0.00dB 0.00 deg Info...

RAMP_WAVE -500.000000kHz -3.00dB 0.00 deg 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 carrier signal by selecting the

2) Offset Freq: Set the offset frequency of the carrt

3) Power: Set the carrier power gain.
4) Phase: Set the carrier phase.
5 I nfo: Indi cates the name, sample rate, number of

carrier.

Functions of each item in the menu bar at the bottc

1) Add I nsert a carrier in the next Iline of the curr

2) Del et e: Del ete the carrier signal in the | ine wh
i st.

3) Cl exd ear t-hhaer mueén il i st and keep only one defaul't

4) Assistant: Enter the assistant setting menu of

carriers with fixed carrier signal and equal fr

settings:

., Select Waveform: Set the carrier signal appliec
corresponding file from the volatile memory.

., Freq Space: Set the frequency spacing of adjace

., # of Carrier: Set the number of <carriers, up toc
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Done: Generate the carrier I|Iist according to ¢t}
setting interface.
5) Load: Enter the file system directory, select ani
* . ml
6) Save: Enter the file system directory, input the
so as to read it again when necessary.
7) Return: Return to the previous menu.

8.1165 Signal Period Mode

Defines the way the resulting signal period of the

period is always calculated for al/l carriers in th

to obtain informationd eon etnlye hs almplae orf ateeacean & afriri er

., Longest File: The |l ongest |/ Q file in the carrie
I/ Q files are periodically repeated.

., Shortest File: The shortest 1/ Q file in the carri
first part of Il onger 1/ Q files is wused.

, "LCM": The signal period is defined by the | east
files in the carrier table.

., "User": The signal period is set manually (Sigl
periodically, and only the first part of | onger |

8.116.6 Signal Period
Thii ¢ @dinspl ays t heofsurgrneand apmauilieaid and can Sanglnyalb eP esre to

Mode s s'ellsdro”

81167 Sampling Rate
The item displays the samglairmg eratseé gofhl t Aaecoudr eogt

setting in the carrier table.

8.116.8 Create and Load
Click t hiesr ebauttet-caarmduletri si gnal based on theacureent
signal into vol amlt® mae maray,l ycmelt eet ARB>» Blell teic t

Wavef orm

81169 Cr eathMulaairr igmalSi
To creat-earar imud twaveform file, follow these steps:
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1) Enter the "Carrier Table", add each cafrf,s eoto waes r e
gajnphase and ot her parameters. You can al so wuse
carriers to oheimerrier |list at

2) Set $ihgendl " PaRdwdr Re'f eofenteteer muét isi gnal to be g

3) Name the new nalvteif ®a mr .iNearmei n "

4) Finally, click b"uCrteataed da ntdh et @magdi’ emu Ittoi t he vol ati
sel ectplilsty cfkor

8.11.7 Mar ker Utilities

This chapter i ntganddu cuessa gteh eo fc owsmcveepftor m mar ker
Prekls/|@ ARB> Mar ker Uto lenttieers mam&ru. setting

81171 About the Waveform Marker
SSG50WpX ovides four waveform markers to mark speci

can set each marker’'s polarity and marked points (o

points). When the signal gener at olri @my ouuingreals iam req
rear [plaQeEVE&NTpuUt .

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

to initiate RF Blanking.

8.11.7.2 Mar ker Number
Sel ect the watve floag nsatarckurrentleyg. 1Th@&re3aranfiodrt ma

81173 Out put Mux

Select the marker to be output. There are four marKk
connector on the rear panel wi || output the corre:
selected marker and related settings.

NotEBhpl Q_EVEdNAhHhector can only output one marker sig

8.11.74 Mar ker Pol arity
The default value i s -d'o\neng abta xv et"o. sOwiitcckh tthhee dproolpar i t

Positive: the high | evel (3.3V) signal i s output
signal is output during the off marker points.
Negative: the low level (0V) signal is output dur
signal is output during the off marker points.
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8.11.75 Pul se/ RF Bl ank

When this option is turwieddl aonrk,

tthhee RSFi gonuat|p ugte nwehreant ot
i § ow. The tfwdli lgawiersg show t he

i ntf HRUFe nocuet pouft bsliagnnkail n gw

mar kpeorl airsi tpposi ti ve and 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 p(ll Qe E¥ENAakcbotpuel byi vket o RF

The del ay40@bhgmrs itso 860 us, and default value is 0
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8.11.77 Set Markers
Click this item to enter the marker setting interfze
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 way
memory and their corresponding sampling points. R

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 di agram generated according to t
point range.

1" and "Q" on the right side of Y axis represent
selected waveform segment. 1", 2", "3" and "4" r e
The horizont al direction of the schematic diagram

the waveform segment, and the vertical direction r e

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 zoom out the diagr am;
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The “Zoom Posi Bisbon”hepasrtaamett eprosi t it (e cafootmh e pceiradi
based on this position.

8118 Waveform Utilities
PreQ ARB> Waveform Ubi khntweaevsetfloe m segmercti i ppalnigng
page

81181 Sel ect Segment
Select the wavedmpmissceadleenngt ofrorpeak c | iThpei nvgp vtelf eo rim

segment can only be selected from volatile memory.

8.1182 Scal ing

Set the amplitude scaling percentage of a waveform
The signal generator uses an interpolation algorit
reconstructing a waveform. For common waveforms, t|

may create -aambp&L o®wvreosr conditidrs Thhliws DAlBagmetvenmr rdas

occur and how you can use waveform scaling to el i mi
Al t hough scaling maintains the basic shape of the
waveform integrity. For exampl e, i f the bilt resol

corrupted with quantization noi semi zTeo daycrha neivce rnmearnxg en

the waveform no more than i s-rraenq@wei reed otra remove t he

8.1183 Cl i pping
The clipping function enh@aalvleesaggowpower redundecpeakq
regrowt h, by c¢clipping the wavefor m. Clipping | imit

data to a selected percentage of its highest peak.

8.11.8.3.1 CI i p pTiynpge

The Signal Generator provides two methods of clipping:

1. Circul ar clipping
Circular clipping (]I +jQ|] <clipping) is applied to t
The clipping | evel is constant for al | phases of

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

"’CIipping Set to 80%

2. Rectangular clipping

Rectangular clipping (|1],]Q <clipping) is indepen
di fferent for | and Q, and appears as a rectangl e
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 ppMahge
Clilpj|Q] to
Set the percentage ©Of0) redQuscedntad tvlae upedk val ue

Clip |I] to

Set | Waveform clipping percentage.

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

120 int.siglent.co



SSGBOX) X Seri es User Ma nu

81184 Apply to Waveform

Click the "Apply to Waveform" button to make wavefc
Not Waveform scaling amevelrsppierg Ang daha | 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 (Complementary Cumul ative D]
segment clipping.

The CCDF diagram shows as bel ow:

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

10%

1%

0.1%

0.01%

0.001%

Peak

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 wvertical direction represents probability;
of the relative average power (in dB).
The yellow curve is the current CCDF curve of t

B

is the CCDF reference curve.

2. Contr ol ar ea

The CCDF curve can be zoomed in or out for easy

CIJHMO return to the previous page;

5

, CIiE@to resume the CCDF to the initial state;
Cl i@(t @aoom idn atghrea m

5

, CIiC}to zoom out the diagram
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The “Zoom Posi Bisbdnt”hepacreannteetrerposi ti ono o dher at iaqg!
i based on this position.

8119 Trigger

Prekls/|@ ARB> Trigger enter the ARB trigger setting m

Triggers control data transmission by cowrotdrudlaltii mg
signal . You can configure trigger settingodsed, t ha
continuously (Continuous mode), or startAsdvamde st o
modes) .

81191 Trigger Type
Trigger type defines the trigger mode: how the wave
Yowan set the Qornitgigneuro utsy,peSitnog!| e,Ex3e gGaetnetd Advance

1) Continuous: Continuous mode repeats the waveforn
di fferent waveform, trigger mode, or response (Fr

2) Single: Single mode plays the waveform once.

3) Segment Advance: Segment Advance mode plays a se

The trigger sourceesegmentd! Pl aggmgnt A trigger re
segment | oops play to the first segment in the sce¢
4) Ext Gat ed: Ext Gated mode triggers the waveform
repeatedly starts and stops playing the waveforn

signal

81192 Continuous Mode
TheConti nuousamMolleFset Ron, ToiRegert &oRRwem

1) Free Run: | mmedi ately triggers and plays the wave
pl aying are ignored.

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

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

wavefor m.

81193 Single Mode

TheSi ngl e cMondebeneetetoigger ,orburfdstrerdt taon gtgreirgger n
1) No Retrigger: lgnores an early trigger received \
2) Buffered Trig: An early trigger received while

waveform completes, then plays the waveform once
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3) Restart on Trig: An early trigger received while
wavefor m.
81194 Segment Advance Mode
TheSegment Advamecean be set to single or continuous
1) Single: A segment in a sequence plays once, ignor
ARB pl ayer stops and waits for a trigger before a
then plays t compl eti on.
If a trigger s received while a segment is playi
ARB player then advances to the next segment and
2) Continuous: segment in a sequence plays contin
trigger.
I f a trigger s received while a segment is playi
ARB player then advances to the next segment and
81195 Ext Gated Mode
TheExt Gat ed aMo hee A ¢t v eoorAdd tgihve Tlhe& waveform stops
i nactive 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 Trigger key is pressec
2) Bus: Each ti the "*TRG" command is sent, the si
3) Ext: The signal generator receives[ RATT EeRKN_eTrRl ad]
connector on the rear panel of the instrument.
Notle®” Free Run” or "“Ext Gated” trigger mode, the *“Tr
81197 Ext Pol arity
When the triggexteonmake iBesextéeobpnal trigger pol ari
, Positive: The signal generator responds during ¢t}
Negative: The signal generator responds during tt}
Notén Continuous, Singl e, and SeEgxme nPto [ Aadevimtnys @t miold e
external trlingg&Gat epdolnode,y.t he Aci it edstLeowmiamea tAlte | e
trigger polarity.
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8.1198 Tri g®et ay
When setting external trigger source, users can set
set to off, time, or sampl e.
Of Turn off trigger del ay
Ti mget the time from when the external trigger si
whi ch catnhrbauhpd®dl ay Bumeon.

SamplSet the number of sampling points from the t
received until t he wthriicdg ecra nt abkee Bsecld @ajtchaetd wg h onh e
Wher e:

Delay time = Delay Samples / Sampling rate

NotWwhen the trigger mode is initially selected or w
the carrier signal on the RF output may be | ost wunt
the signal generator szet s bitedbflectrse anhde Q@ isrisgnalrsi gtgoer

8.11.10 Waveform Header

After selecting a wavef ot m@sABBE nSe | odatvseefgourenn € € ¢ k n
thewaveform Heattenenter the waveform header setting
NotwWhen no waveform segment oSe |skéagvueefnocranhiag 9 el, e ¢ tNeOd
selected, the waveform header setting interface can
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, including the marker settings. When you | oac
medi um, the header file sdttongbeasegaatomanicalby
signal generator the same way every time you play
The waveform seqguence header file takes precedence
When the waveform sequence is played, the waveforn
waveform sequence header fil e niad guwtnemattioocgal |y | oac
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8.11.102 Edi ting a Waveform Header
The editing interface of a waveform header i s 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 Ret Menu
Header To Header etwrn Bar

Describe

Figure 8-21 Waveform header editing interface

The waveform header editing interface is composed o
1. Title Bar

Di splay the currently selected waveflor|® A&Bment or
Sel Wavef otrerel ect a segment or sequence to edit its

2. Parameter Display Area

There are three columns’ parameters in parameter di
, Header Field: list all the file header parameter ¢
., Saved Header Settings: show the header settings

segment or sequence header file. “Unspecified” nm

particular parameter.

., Current Inst. Settings: show the current signal C
[1 /] ARB> ARB Seanfl /| ARB> Marker Umenu.ties
Notlef 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: reset the saved header settings to
., Save to Header: save the information in the Currtr

this time, the Saved Header Settings column and

same val ues.

int.siglent.com 125



SSGBHOX XXSeries User Manual

Notm: order to save the waveform segmémati headmemof |
need tdli@r>eARB> Waveform Samdeme¢e the waveform segm

8.11.11 Wavef SGegmentTyRiel e

ARB waveform segments can be loaded into three file types: *.arb, * WDbin and *.txt.

811111 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 WDhbin file (*.WDhbin) 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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U....u....LW... A e | I 1
-8.08205389568773461 -0.8548482808281991
B-lJ?lSB?BBBgde? -0.22815637684255
318.3425702688680638 -08.381725516525773
8.18866542558ﬁ615 0.274391918698691
3| -8 .8585955381939146 B.8383659169286172
5| -8 . ﬂld 3436994537187 1.0993072298348949
/18.8267952513199255 0.248390148625141
1-8.131321146275216 g.388596331675161
9-9.0983306375316629 0.0823084200567644
f.158116397595141 -0.372020630512406
110.208716086306345 -8.252662739951781
1210.146214178899563 0.1293069246498
1310.349670711386456 0.0175431429486984
146 .555284279915769 -0.277932065797906
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812 Stream

Prekls/|@ Stream enter Stream mode.
I f the waveform file is |larger than 200 MSa, it is

into a stream file and play it in Stream mode.

8121 Abo®t r ealne Fi

A stream file (*.stream) contains the header and 1 (
The first 128 bytes are the header of the file. T
The rest is binary data.-blitamedmQl wameatodmt dataada
stored in the file.

73 69 67 G6C 65 GE 74 2C 72 6D 73 2C 31 33 33 30 33 2t 35 OC 6O 0O O 00 00 00 00 00 00 80 80 00 siglent,rms,13393.5,............
@0 0f 0P 0O A 0O 0D BA 0@ OO GO 0@ 0D 0O 0O 0O GO 0O B GO 00 OO OO 00 00 0O BB 80 BB BB BB BB . ... ... ... ... .ieeee ..
00 08 00 00 00 GO 00 G2 00 00 00 00 00 00 00 00 0O 00 00 GO 00 00 00 00 00 00 01 G0 BB 81 BB BO . ........ee.sieseaaieaanaean.s
00 0f 0P_pO BA,00 0O_PA 0@ OO GO 0O 0D 0O GG 0O GO OO B GO 00 OO OO 00 00 0O BB 80 BB BB BB BB . ... ...........ei.eee ..
2D B0 2D 8@ 43 90 43 B8 SA 88 5A 08 71 9@ 71 89 57 09 57 00 OF 80 OE 80 . .......-.-.C.C.Z.Z.q.q.+.5.3.5.
B2 06 B4 00 (B 0 (B 80 E1 0O E1 00 FS 00 FS 0 OF 01 OF 01 25 81 25 61 3C @1 3C 01 53 @1 53 81 . .E.E.&.4.6.4.....%.%.<.<.5.5.
69 @1 60 @1 50 @1 58 @1 96 @1 96 @1 AD @1 AD @1 C4 81 C4 01 DA 81 DA 81 F1 81 F1 81 87 82 67 B2 i.i.€.8.—.—.-.- A A.OL0.f.A.....
1E @2 1E @2 34 @2 34 @2 4B G2 4B B2 52 02 62 62 73 02 78 02 BF 02 SF B2 AG 62 A6 02 BC 82 BC 82 ....4.4.K.K.b.b.xx.....!.

1%

ofof oo

D3 82 D3 82 E9 @2 E9 82 60 03 99 63 16 93 16 @3 2D @3 2D @3 44 @3 44 B3 5A @3 5A 03 71 @3 71 83 0.0.6.é.........-.-.D.D.Z.Z.q.
87 83 87 @3 9E @3 9E 83 BS5 @3 B5 @3 (B 83 CB @3 E2 @3 E2 63 FO @3 F9 @3 OF 04 OF 64 26 04 26 84 +.}.Z.5.p.p.E.E.8.5.0.0..... &.
1]

3C 84 3C @4 53 @4 53 84 69 B4 69 04 B0 94 B0 84 97 @4 97 64 AD 84 AD @4 (4 84 (4 84 DA 04 DA B4 <.<.5.5.i.i.€.€.—.—.-.-.ALA.

Pa

=

8122 Stream Setup

Prefls/|@ StreamStream Sepem the stream setup interfa

8.1221 Sampl e Clock
Set the sampling rate of stream wavefor ms. Range O.
Not 8i:nhce the stream file does not <contain the samp

sampling rate parameter when playing the stream fil

8.1222 Modul ati on Atten

Users can adjust the amplitude of I and Q signals
modul at or attenuation type is set to manual , t he
modul at or attenuation value to obtain the best ACPF
When the Modul ator Atten Type is set to Manual, the

is 3 dB.

81223 Baseband Off set
A frequency offset can be set for -6t0heviH&®s dMidland s pec
Common uses for the offset include:

Of fset the carrier from any LO feedthrough (carri

5

128 int.siglent.co



SSGBOX) X Seri es User Ma nu

Sum the baseband signal with external .l and Q inp

Use the signal generator’s |1/ Q signal as an | F

8123 How Rlay a &itlream

Steps below describe how to play a stream file:

1) PrebBRED> Frequetnomyset the carri[eEVEHPEelgeueenloysePres
the cmaowerer

2) Pr e sSRFON/ OF&n dMODON/ OFtFourn on the RF output and m

3) Prefls/|@ StreamSel ect StteameFielkeé the stream file

4) Presstream Selamppl e €lboslkt the waveform's sampl in

5) PresStream tState on St.ream mode
A progress bar wild.l pop up as shown bel ow. It r emi

this time, the user interface wil!/ be |l ocked by t he

You can Sgroegs 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

int.siglent.com 129



SSGBHOX XXSeries User Manual

813 1 oT

8131 Protocol l ntroduction and Setup
Prekls/ | lotenter 10T mode. In I oT mode, you-can pl
Wav e .

Zi gBee -pswarl owternet of Things standard based on
pl ease “rEEEr808. 15ChdapZtiegrBe e

Z-Wave is defined by -ReG@.odmnEeN.daRdronddtTdl-U sG. P9 =% s e
Z-Wav'€hapter.

8132 Basic Waveform Setup

Prebkls/|@ | 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 oversampling ratio, the waveform c

Sample rate = Chip rate * Oversampling ratio,

the value of the ChTaob%khkt egqye®nmc )y abnanrdest emdt data rate

8.13.22 Number of Fr ames
Enter the number of frames f oWa vues ewa vne ftohrem wcaavne fionrcn.
more frames depending on the settings.

Ranges from 1 to 2000, and the default value is 1.

81323 Total Sample Points
Di splays the number of sample points in the wavefo
determined by PHY Scheme, the PPDU | ength, idle int

8.13.24 Waveform Length
Di splays the waveform | ength that are included in

waveform |l ength can be calcul ated by total sampl e g

Waveform Length = Total Sample Points / sample rate
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8.13.3 Mar ker Setup
Prefbls/|@ o™ Markéo enter the waveform' s marker setu
Freg 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. Default: Fre
Configure the marker points for Marker 1.
8.13.32 Mar ker 2 Source
Choices: Waveform Start | Frame Start. Defaul t: Fr e
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, for example, t
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:
zigbee_wave.arb.
2. Play Waveform in ARB

1)

Press > ARB > Waveform Segment and load the file zigbee_wave.arb.

n
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2) Press SelectWaveform and sel ect “zigbee_wave”.
3) Turn ARB State on.

3. Check the marker settings
Press [1/Q ] > ARB > Marker Utilities to check the marker settings.
1) Set Marker Number as1.

2) Press Set Markers and sel ect " zi gYooeue _whuatl see t he
“1,15024,3756".

tmeans that if the marker source is “Frame St

1, waveformds tot al sample points, on

Notet hat i f the frame number is 1, the marker

3) Set Marker Number as 2.

4) Press SetMarkers and select “zigbee_wave”. You shall ¢

8134 1 oT Trigger

Prekls/|@ |l o> Trigger enter the waveform's trigger set
The trigger function in bluwtT tihs ftelwers dmatags etehfaetF oirn d
toh&r i Jgeatiino AR e

Note that there is no trigger nohdee dted asudtt fsarngdiend

can be considered as "No Retrigger™.
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814 Mul ti tone

Prekls/|@ Multitonenter multitone mode. Multitone moc
hi ghest sampdi Mylzyr anaedi she maxi mum spectMHal Bpadbdin

unil ateral spectrum and bil ater al spectrum modes ar
8141 Mul titone State

Prefbls/|@ Mul ti toMuel titonteo BtmtMul ti tone on or off.

8142 Tone Number

Prekls/|@ Multi toheene NumbBet tone number. The maxi mum
mul titone spectrum defaults to exist in pairs. The

pairs, and is a bilateral spectrum symmetrically di

8143 Sampl e Rate

Prebkls/|@ Multi toShempl e tRateet multitone sam@Mézrat e.

sampling rate.

8144 Freq Spacing

Prefkls/| Mul ti tofmreeq Spawieng frequency spacing. The

here refers to the frequency spacing from the | eftr

8145 Single Side

Prefbls/|@ Mul ti toSengl etB8idern the unilateral spectru
unil ater al spectrum modentilse sluafédte d h & rometski do&d dtehce r ur

center frequency) wil/ be removed.

8.14.6 Save State

Prefbls/|@ Mul ti toheaeve Statsave trhaer acngeresrntn gidlnlet i t one
mo dteo MEL STATIEl e.

int.siglent.com 133



SSGBHOX XXSeries User Manual

8147 Load State

Prebkls/|@ Mul ti tolncead St @t kadvdd STAFTIEl e ffriolme t Harso wisheer
setting pfaorranMutletrist one mode
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815 AWGN

Prefkls/| AWGNt @nter the AWGN setting menu. You can
Gaussian Noise) to modulate the Carrier waveform.

8151 AWGN St at e

Prefls/| AWGN> AWGN ®ttad urn 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 following steps to apply 10 MHz bandwidth r

1) Prebls/|@ AWGN> Bandwitdd hset the noise bandwidth as

2) Turn [bh|@ AWGN> AWGN St.lAtethe same time, an “AWGN”
on thedat at

3) Tur n|MODON/ OFF

4) Configure RF eqwtepidctyGHmplti t 8d e Baom,d t U RFOMN/NOFF
The carrier with AWGN is now [aRRi OdDREd md M chteo rs.i g n e
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816 |/ Q Control

Prekls/|@ I/ Q Comoarehter theupme@uConlthreoll /sQetControl m
enables you to select theudl/ Qo sprgnwildeso uadjeuamnmde omwug

to compensate for differences in | and Q signal s.
8161 |1/ Q Mod State

Turn on or off the |/ Q moduBARBj oS8tr M iteomhme, omrt B
modul atilo@Q Mod wEét®ut omatically turned on.

816.2 |1/ Q Source

Set the 1/ Q modulation source to internal or exterr
I nteUsalthe internal signal generated by the sign
., Extermma&l si gnal generator accepts externally suppl

sources|[ Vi bNePnpE) | NPmhectors on the rear panel

Example using an external I Q modul ati on source:
1) Connebheexteamalloand Q sifglinal Pt tt NCPOMhe oottt he
rear @fantehe signal generator respectively

2) PreQ | / Q Cowntlr/oQ Sotusedelt/h@ modul at iEamn esoat ce
3) Turn ldnQ Mod. St ate

4 Turom MODON/ OFF

5) Configureat hieawR&aRFON/ OF F

At this [tRFMeQUTtPiJE o BBect or of the signal generator

modul ated by the external modul ati on source.

8163 Compensation Channel

Set the compensation channel as RF or Output.
., RECompensate RFt hceh afnrnoeAt ophnel ti me, thel Gogpahsat
out put from wihlel rieart pramed of f

Out pGampensate the |/ Q signal out putrt hfirso mc atshee trhe

compensfatdrmaneband to RF wil/l be turned off.
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8164 1/ Q Adjust ment

Use |/ Q Adjustment to compensate feoefMhos adgus$mmean:t

avai loamlblpe RReout put .

8.1641 Gain Bal ance

Adj ust the | signal amplitude relative to the Q si
i mage optimizati on.

Rangd: ded dB, default is 0 dB.

81642 | Of fset
Adjust the DC bi-basékbaptd soighal andUnit: %.
Rang20%60%efaudt is O

81643 Q Of fset

Adjust the DC biabBatebahdosi @mabhsesd Qnit: %.
Rang20%60%efau¥wt is O

Users can adjust | Offset and Q offset alternately

81644 Quadrature Angle Adjust ment
Of f set the phase of the Q signal relative to the

adjustment key is calibrated in units of degrees. T

8165 1/ Q Output

This adjustment is onl ysocrmpptlhedr eaor tphaendl|l aomut pQuts.i gt
8.16.5.1 I/ Q Out put Atten
Set the | and Q signal attenuation on the rear pan

same ti me.
Rangea: @00 ,dBf auldB is O

8.16.5.2 I/ Q Out put Gain Balance

Adjust | signal amplitude or Q signal amplitude.
Rang#:t@doBdef auldB i s O

When the setting value is positive, the | signal i
the Q signal is attenuated.
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8.16.5.3 I OQOutput Offset

This adjusts the DC of-fosuwttpulte vsil g nafla.ntntber Ia#w dartld ubk
i ndependentl y.

Range&:tvwda&8f aulNt is O

8.16.5.4 Q Output Offset

This adjusts the DC offesetpldteveil gmdd atnhf@+t Qatneda rEl | Q s
i ndependentl y.

Range:tvwda&8f aulNt is O

8.16.5.5 I/ Q Common Of fset
Adjust the DC offset of both I and Q signals simult
Rang2.5 tVadef.sbuNMt 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 1Q swapping is off, it is normal output mode, and the output of the RF modulator will be:

B

MAT Q2000 HOOEE 2°Qdod

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:

WAT Q2 Qb0 NOoOEL 27060

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 ipsowarl dwmternet of Things standard based or
mai ntained by the Zigbee Alliance. Accadarn gitrmaq<cteq tl i
power wireless communication teathinohoggchimbkeogw ref
sensor network can use Zi gBieeancdcihmforl argeyd Beé awilern wlod d
Bl uet oot-hi andi gBee i s chpowaet erraizgedae doydgasrdiladw ng net w
I'ts maxi mum rbate, ian@50t kbdipreyemeedi byeactption
has high security.

The | EEE 802.15.4 standard was released in 2003, an
table provides more detail oh0OZ(0:gBee based on | EEE

Table 9-1 Frequency bands and data rates

Spreading parameters Data parameters
Frequency P 8P P
PHY 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-QP5SR468AdMBBE8bHAaAMES MH 5
usi ng BPSK.

9.2 Zi gBe@P®K BPSK PHY

Within the PHY (physi-QBBEKI BPE8K)si ghal 802.4dé&ndr &t ed
Protocol Data Unit) basis. A PPDU includes the SHR,

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

Fig9i2i gBee PPDU f or mat

A frame is the same as a PPDU, so the two terms are
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 g92Eor mat of SHR field

The SHR field contains Preambl e and SFD two field

softwar e.

9.21.1 Preambl e
The Il ength of the Preamble field is 4 octets, and 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 i s fi xec
Bits: 0 1 2 3 4 5 6 7
1 1 1 0 0 1 0 1

Fi g9BEor mat of SFD field

9.2.2 PHRi el d

The PHR filed is formatted as below, and the | engtt
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Bits: 0-6 7

Frame Length Reserved

Fig9dEeor mat of PHR field

The Frame Length field specifies the total number o

9.2.3 PHY PayF eb&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 Start of Frame

F Length /
layer | Seduence Dei?rmt(:zr Reserved

| SHR PHR PHY Payload
Fi g9b62i gBee PHY Payl oad
The protocol defines four MPDU (frame structure) fq

I n addition,-VaheoSSéeés00pXa general MAC frame for mat

9.2.3.1 Gener alF rMAnCer niaot

The general MAC frame is defined as bel ow.
Ocltfzts‘ on | o2 o8 | oz | 028 | variable variable variable | 2
'5 a g 2 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‘ 2T =g
Addressing fields Header IEs | Payload IEs
MHR MAC Payload MFR
Fig966eneral frame for mat

The fields of the MHR appear in a fixed order.
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9.23.11 Frame Cé&nled ol

The Il ength of the Frame Control field is 2 octets,
Bits: 0-2 3 4 5 6 7 8 9 10-11 | 12-13 | 14-15
= - .
— BD SEl=|v.c g o0 20
.“-_i:‘u =1 [ o 9 g = - = W e
2 o 2| 2.5 —uw|l |22 5|l sz28] 22 S'Em g
:5 | 22| EE|S|ze| | 2eg|ez| 262 BE (242
it 0S|z & =l 2]l T3 cl 2= =2 | &=
mJ (=g~ Z =T =1 - =
” = Sl=|27 8 < <

Fi g97kor mat of Frame Control field
The Frame Type field consists of 3 bits and is defi

from ObOOO to Ob111.

Table 9-2 Values of Frame Type field

Fran:)ez’ll;yipgovalue Description
000 Beacon
001 Data
010 Acknowledgment
011 MAC command
100 Reserved
101 Multipurpose
110 Fragment or Frak
111 Extended
9.2.3.2 Beackbnamer fhat
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 format

9.2.3.3 DatFar ame &tor m

The Data frame shal/l be formatted as 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

Fig9BkPata frame for mat

9.2.34 Aclkr amem&br

The Ack frame shall be formatted as below. The Ack
Octets: 2 1 2
Frame Control Sequence Number FCS
MHR MFR

Figed®Ack frame for mat

9.2.3.5 MAC CommRamamer 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 g9 &8MAC Command frame for mat

9.3 User I nterface Settings

9.3.1 Gener al Settings

Prekls/|@ | oT> Gener al Seetnttiengst he Zi gBee protocol gene
Settings, users can set ZigBee modul ation type, fre

9.3.1.1 PHY Scheme
Selects the 802.15. 4 RBASKsthBmMBEK.-TCDHDBKE.aabt: OO

9.3.1.2 Il dl e I nterval
Ent er the i-Wéteweeann efvames nin seconds. When idle int
waveform is generated.
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' PPDU

Frame Frame s Frame

! Waveform '

Il dl e inter-2@00®@a@angs: Default: 100 wus.

To determine how many frames hre usedi nnjtlb/B@ si gnal

|l o> Basintenu.

9.3.1.3 Frequency Band
Select the frequencQPKa/NBRIPSKrPHY.2 .Tlh5.s4 pGar amet er i s

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 Scheme and FrequencyTaba®d, t he
Frequency bands. adudeaetanmoatesdit this cell.

9.3.2 PPDU Settings

Prefbls/|@ 1 o™ PPDU Setttd ngrst er the ZigBee protocol PPI

Freq

1.000 000 000 000 GHz “¢'¢' _5.00 dBm

Preamble (Hex) B

SFD (Hex)
PHR (Hex)

MAC FCS

@ Custom ARB 1/Q Control Stream IoT ()]
Figoefdi&i gBee sPePRDU ng i nterface
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9.3.2.1 Preamble (Hex)
Di splays the Preamble field of PPDU in hexadeci mal
octet s, and the value I-GPSK xaendd aBsSPSKOOPHY). 00 00" i n

9.3.2.2 SFD (Hex)
Di splays the SFD field of PPDU in hexadeci mal f or ma
value is fixed as “A7".

9.3.23 PHR (Hex)
Di splays the PHR field of PPDU in hexadeci mal f or mas
PSDU settings are changed.

9.3.2.4 PSDU Settings
These are the settings for the PSDU (Physical Servi
payload data. As shown in the figure below, in the

Seed, Data Length and DatadMMAE BEStbht skheondi pdr p:
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 1/QControl Stream IoT (> ]
Figoed&i gBsSeUsPetting interface

93241 MAC Fr hynee
Select the PSDU (frame structure) format.

Choices: General | Beacon | Data | Ack | MAC Commar

9.3.24.2 MACHeader
1. MAC Header state
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Click MACt He adwirt ch kRuttthem tarn the header on

2. MAC Header
Click the setting button to enter the header f

according to the selected MAC frame type. Not e

9.3.24.3 DatTay p e
Choi ces: PN9 | PN15 | User. Defaul t: PN9 (Seed:

or

i el
tr

0 x 1

For PN9 and PNtlibe s®dfetcwdaroemsgut omati cal | yAtgdrhdrsat e

timbe Seed field is availabl®eedouHex)n i nput t
For User selUset i Dbauttattonne appearSeedcdsikBad] ame You
click the setting button to enter the wuser dat

User Data Edit (max size:5120)

PN15 Clear Return (> )

Fig9Aidseurdoandom codgeagedi ting

1) Pre@anto add sing@ttmitdse.lel?rees:tngle bits.

2) Data editing: After selecting the editing po
t hrough the touch screen keys or the front p

3) Cl i cPkN7/ PN9/ PN15 o iRNZBMPINNO or. PN15

4) Cl i cCk edro empty the .edited PN code

5) Cl i cRetutoeturn 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 | ength of MAC payload in octets.
Rangel2®. Default: 20
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9.3.2.45 Data Mode

Choices: Continuous | Truncated. Default: Continuolt
For af mamei signal, select the mode that is applied
in the signal, then there is no difference in the ¢

Conti nRuaoyulsoad data bits are continuously distribu
Trunc®bgtl oad data bits are the same for all fran

frame.

9.3.2.4.6 MACFCS

Enable or disable the MAC FCS. Choices: On | Off . I
OnData bits fill the FCS part per the | EEE 802. 15
l ength. When there are multiple Data Length (Oct e

of t hem.

Ofilsedo si mul ate an invalid FCS case and .does not ac
9.3.3 | mpairments
Preslsmpai r nheontesnt er the ZigBee protocol i mpairments

9.3.3.1 Symbol Timing Error
Rang800 to 300 ppm. Default: O
Enter an error rate value that is wused to shift tfF

sample clock in the waveform header.

9.3.3.2 Frequency Offset
Rang200 to 200 kHz. Default: O

Enters an offset to the nominal <carrier frequency i

9.34 Zi gBee State

Switch ZigBee Stméecdultanitam noZf gBee
| f you want to turn Zi gBeuef MODONI @Fdrm natont, he omua me otuil

9.35 Save Waveform

Save the ZigBee a@nr AfRiBIte.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 foll owing steps descr i-(PeSKh osw gtnhoa | g ei nne r2adt5e0 aMHzZzi df B

9.4.1 Rest Bmnet oertyt iSh gs

1. PresBTI LI YSett >PnRireset tByepte t he reset type to def s
2. PresBRESETo perform the reset operation.

9.4.2 Set the SZggBlke
Setl /]|@ o™ ProtocohsTyYpegBee.

9.4.2.1 Gener al Settings

Pre(} | o> Gener al Sestetti NnRgksY scheme, frequency banc
1. SetPHY ScheaemeQPSK.

2. SetFrequencysB&2md 0 MHz.

3. Setldle | aseldvdl ms.

9.4.2.2 PPDU Settings
Prebkls/|Q> 1 oT> PPDU Setttd nggest the PPDU.
1. SetMAC Fr ameadypeacon.

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 LeamsyQ hoctets.

SetData MasieTruncated.

Swi t MAC F @OS.

N o o bk~ w

9.4.2.3 Basic Settings
Prebkls/|@ | oT> Basitco set the oversampling ratio and fr
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1. SetOversampliag R&tio
2. SetNumber of alkr @mes

9.4.3 Set Qarer igenralSi

PresSBREQ, andFsequeaxsyl GHz.
PreblsEVHL andlLesedlsl0 dBm.

9.4.4 TurOn IMQdul ati onQuampatRF

1. Swi tfth|@ o™ Zi gBee Grn.ate
2. Pr e sMODON/ OFd&n .

3. Pr esRBRFON/ OFdn.

9.4.5 DemodSpeact rnuaml yAz er

1. Connec[tl hMHzc ®UT§ct or of -Wthe tSIBEGES50@MOXt rum anal yze
2. Connec[tRRER h@UTRYdolm®ect or of -Vthe tSIBEGE50@MOXt rum 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

ah
N

3 Decode Results v 4 Metrics Y  TX Power -10.34 dBm

Start: -43.92 ps Stop: 6.05 ms

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 ddfiGneéd5by Rbeompmehd
i nteroperabl e,aswidr eloemmu,ni RARti on technol ogy designe
status reading applications ivni rroensmednetnst.i al and | igt
1011 Modul at iBEnrc oandg
| TO G. 9959 PHY shall employ frequency shift keying
R2. The PHY shall empl oy Gaussian frequency shift
R3. Manchester code shall be astadrabe BRéetaadymbol €
(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=10.6 NRZ 0 kHz 58 kHz +20% Binary
10.1.2 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 +27 ppm
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102 ZWave PHY

Within the PHY (phVysGcadmWaey esr)gnatthe sl gner ated on
Protocol Data Unit) basis. The general PPDU frame i
as out lFi gméddei n

The frame format is depicted in the order in which
the | eftmost bit is transmitted first in ti me.
Bytes: m 1 n 1
Preamble Start of frame PSDU End of frame
sequence delimiter delimiter
E SHR MPDU EHR* i
1 1
*R1 only

Fi ga®lezWave PPDU for mat

1021 Pr eamiBled d

The preamble field allows a receiver to obtain sym

composed of a sequence of bytes containing the bine

1022 St ar Er ammfe ([®OH)mkiteel rd

The SOF -Hdist afni 81l d terminating the preamble field ar
in the software and default value is OxFO.

1023 PSDBel d

Fi gd®eshows the structure of the general MPDU. The
hi gher | ayers. The MSDU is prepended with a MAC he:
(MFR). The MHR, MSDU, and MFR together constitute t
The MPDU is passed to the PHY | ayer 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

Figu®2eGener al MPDU structure

The PSDU consists of fields that are configurable

these fiel ds.

Bytes: 4 1 2 1 1 n m lor2
MAC Source Frame Sequence | Destination I
layer 1 node ID control Length number node ID Data payload HEL

MHR : MSDU " MFR
MPDU i

A
\ 4

Fi gu®e3Gener al MPDU f or mat

10231 Length
The |l ength field is 1 byte in Il ength and shall i ndi
has a variable I ength. The maximum | ength is 64 oct

10.232 FCS
An-b8 t cmamecting FCS mechanism is employed to detec

leébit-cmamecting FCS mechanism is employed to detect

1024 End of frame (EOF) delimiter field

The EOF delimiter field shald/l be sent only when tr
sequence of 8 Manchester code violations each denc

without transition.

Manchester

Bit value E E E E E E E E

Data _ . . End of frame -

» »

Fi gu®eEOF del i miter pattern (R1 only)
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103 User I nterface Settings

Prefkls/| 1 o> ProtocotoTgepe protwawveée tiypetlag. ZThen yo

par amet eMasr eaf Z

1031 Gener al Settings

Pres&Gener al S eot teinntgdsfa vieh @ rdt oc ol gener al settings.

can sWatveZ 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 galesezZ-Wavgenegetlti ng interface

10311 Dat a Rat e
Set the data r atoevnuasnemaq ttheatdrappmear when the cell
Choice9: 6 REbpisO |[kbR2A 00 RB®Bps. PDeBaklbps.R1

10.31.2 Modul ati on
Select the modulTatGi ®@® 519p pEReModullaltl on andf coddeg af drs
Choices: FSK | GFSK. Default: FSK for R1/R2, GFSK f

103.1.3 Codi ng
Di spl ays the cDabil®gMotdyupeati 8eeandf onoddred afidrsmat

10.3.14 Separati on
Di splays the STaph@®Modwlinat iSrene andf opdided afidrsmat
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10315 I dl e I nterval

Enter the i-Wéteweéeen efrvames nin seconds. When idle int
waveform is generated.

Il dl e inter-2@b00®a@angs: Default: 100 wus.

10.3.1.6 Rampymbol s

Enter the ramp duration in symbols for the waveform
is zero, Ramp settings is inactive.
Rangel0.1 Default: 10.

10.3.1.7 Ramp Up/ Down Symbol

Select the symbol for the period of waveform ramp

zer o, Ramp settings is inactive.

Choi ces: First/ Last | Center | One | Zero. Defaul t:
First/ Last: uses the first symbol of the frame 1t

., Center: ramps up and down at fO0O (the center freqgl
One: ramps up and down on 1.

., Zero: ramps up and down on O.

1032 PPDU Settings

These are the settings to configure the physical (F
PreskPDU Setttd negrst aMavieh @ 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 galeez-WavRePDUVWetting interface

MAC Header
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10.3.21 PPDU Length
Di splay the total P PMiUg 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
Range10D00 Defaul 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 MAC Header
MAC Header state

Click MAC ttheeawet ch Rutthem tarn the header on or off

MAC Header

Click the setting button to enter the header fiel
hexadeci mal i nput.
Length field
The Il ength field is 1 octet in | ength. I't cannot
octets.

Sequence Number field

You can turn the sequence number field on or off

10.3.242 Data Type

Choi ces: PN9 | PN15 | User. Defaul t: PN9 (Seed: 0x]
, For PN9 and PNtltbe s=dfetcwdroemsagut omati cal |l yAtgearhdrsat e
ti mbhe Seed field is avail abl®eedtouHe»x)n i nput the
For User sellseti bBhauttattohne appearSeedcsthBead) eame You c:

click the setting button to enter the user data e
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User Data Edit (max size:5120)

Clear Return @

FigualerePseurdaondom codeagesdi ting

1) Pre@anto add sing@tbidsle?eeskngle bits.

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

3) Cl i cPkN7/ PN9/ PN15% o iRNZ2MPINFO or. PN15

4) Cl i cCk edro empty the .edited PN code

5) Cl i cRetutoeturn to the previous menu

6) cliD}> Loado sel ecaUBAT@A.llcead
7 CIi> Savd o savcvertPFeNmtcvodoet he UDATA fil e

103243 Data Length
The Data Payload field has a variable |l ength. The
for R1 and R2, and 158 octets for R3.

Rangemaxi mum | engt h. Default: 32.

10.3.244 Dat a Mode

Choices: Continuous | Truncated. Default: Continuolt
For af mamei signal, select the mode that is applied
in the signal, then there is no difference in the ¢

., Conti nRuaoyulsoad data bits are continuously distribu

Trunc®bgtl oad data bits are the same for all fran

frame.
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10.3.245 MAC FCS

Enable or disable the MAC FCS. Choices: On | Off . I
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 disable EHR in thoenlPyPDUnr ldatia rsaette tR2 odrf

Choices: On | oOff. Default: On.
10.3.3 I mpair ments
Pr eslsmpai r nneontesnt aMavtehe@r ot oc ol i mpairments settings

10331 Symbol Timing Error
Rang800 to 300 ppm. Default: O
Ent er an error rate value that is used to shift tt

sample clock in the waveform header.

10332 Frequency Offset
Rang2€00 to 200 kHz. Default: O

Enters an offset to the nominal carrier frequency i

10333 Frequency Deviation Scaling
Range159066. Default: 100 %.
Enter additional scaling to the nominal FSK freque

scaling to the FSK modul ation index.

10334 Gaussian BT
Range+100. IDefault: O0.6.
Enter the BT product of the filter applied to FSK

Visible only when the Modul ation selection is GFSK.

1034 Z-Wave State

Swi tMav2Z St at ewatvemotdwrd mmnZ eom of f .
| f you wadWaveombduhaZi on on MOPON/ GHdrulalt ptrhees ssame t
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1035 Save Waveform

Save WaeeZcurrenansAfRBliengs t o

1036 Updat e

Regenerate the waveform data based on the current s

104 Exampl e

The foll owing steps dedavebei beledl tkibrpgsR Rleartaat a aa eZ

1041 RestbBbmetotyi 8@s
1. Press | UTILITY | > Setting > Preset Type to setthe reset type to default;

2. Press | PRESET | to perform the reset operation.

1042 Set tWaev 84 n al
Setl /]|@ o™ Protocohs<ZWapee .

10421 Gener al Settings
Prefkls/|@ | oT> Gener al SeetnttiewgeZ general settings inte

set the data rate, idle interval and ramp.

1. SetDhata FRiast eRQ@ kbps. The default modul ation shal/l
2. Setldle | asenn®®&!| us.

3. SetRamp Symbol &.

4. SetRamp Up/ Downassg mbol

10422 PPDU Settings
Prebkls/|@ 1 oT> PPDU Setttd ngest the PPDU.

1. SetPreambl e asenlg2t hoctets.

2. SetStart of Fr ame aBel2iBmi ter ( Hex)

3. SwitBMAC Headre.r Ptsa; enter the header fields set

header as:
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User

in

y ou

an

Ma nu

di ce
s h c
d fr

10 Bytes [6B3552B6, 36, 3EB2, 39, 69, 3B]

The Length field cannot be set and shall
When you set the Sequence Number field,

4. SetData TayspeUser.

5. Cl i clckser [Dmantda i nsert PNO9.

6. SetDat a Leansyd hoct et s.

7. Setbata MasieContinuous.

8& Turn MAC F.CS

10423 Basic Settings

Prekls/|@ | o> Basitco set the oversampling ratio

1. SetOver sampliagiORati o

2. SetNumber of alr &mes

1043 Set Qairer igenralSi

1. PrebBRER andFsequeasxsyl GHz.

2. PreBSlsEVEL andL sedls5dBm.

1044 TurOn

1. Swi tfth]@ | o™ ZWavet atoe .

2. Pr e sSMODON/ OFd&n .

3. Pr esRBRFON/ OFdn.

10.4.5

MQdul ati onOQua paditRF

DemodSpeactrunzeAnaly

e

1. Connec[tl G hMHzc @UAdct or of -Wthe (SIBES5IPWOXt rum anal yz
2. Connec[tRR h@eUTRUdom®ect or of -Wthe (SISE50MOXt rum anal )
The demod result in the spectrum analyzer can b
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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 sd8ByrckEANad&ikPd BUSBterfaces. Based on t he
users can achieve remote control of RF signal sourc
11.1 Re moCentr ol via SCPI
Based on meetaboeves f ache RF signal source supports
SCPlI commands to t he-VilnSsAt,r ufTred mtett torro BBSgplc keIt connect
refer to the proghasmmpngdwmanual
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 SSGEXA6Q7R0233
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
SCP1 Software Version V2.1.241
'S’:?I'r:;me“' AoCIEss TCPIP:10.11.22.37:ANSTR
1. Il nput the I P address of the instrument
2 Instrument information
3. LAN configuration
4, Click here to recall the instrument control i nter
5, Click here to send SCPI
Notlor details on the settingwebfpdde acheagstidera cOWd

addr,espsl ease HNafteit faeet hen'
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Bel ow i s the instrument control i nterface

%

&

LAN
Configuranon

6.000 000 000 000 GHz ‘evel -130.00 dBm

' -130.00 dBm

ooode 1

Auto

o
FREQ LEVEL SWEEP  SENSOR

ﬂ

(3]

o

{5 siGLeNT® \

O rto

&

over

1. Display and control area of the instrument
di splay. Using the mouse to operate in the
of the instrument
Click here to perform a screenshot

3. Click here to perform a firmware upgrade
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12 Troubleshooting

The
t hRFsi gnal sour ce. When you encounter these

foll e wpogsillblsé sfaults and troubl eshotoliiesneg onfiet h c

faul ts,

handl elthéeme problem reBaiGhENsTpd e@ars easomae aagitbl e

The screen is still black with no display after power on:

1)

2)

3)

4)

Check the power supply:
Check that the power connector is connected correctly,
Check that the power switch is turned on.
Check whether the fan rotates normally:
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.
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.
After completing the above checks, please restart the instrument. If you still cannot start the
product normally, please contact SIGLENT.

No response when pressing keys or key strings:

1)
2)

3)

After powering on, confirm whether all buttons are unresponsive.

Press > Self Test > Key Test to confirm whether there is any
unresponsive button or key string phenomenon.

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.

The settings are correct but the waveform output is incorrect:

1)

No RF output

B

Check the connecting cable for damage.

., Check whether the | RF ON/OFF | button lightis 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

appropriately.

Check whether the signal cable is firmly connectedtothe[ RF OUT P Ufort.5 0 q ]

in
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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 ]

B

Check the connecting cable for damage.
Check whether the | MOD ON/OFF | and | RE ON/OFF | button lights are on, and

5

B

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.

B

. 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:

164 int.siglent.
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Users can obtain detailed descriptions of technic
system errors and check measurement results and &

performance specifications |listed in this manual
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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About SI GLENT
SI GLENT is an i-m¢éehnadmpamy, hd grhcent
production and services of electronic
SI GLENT first began developing digi
After more than a decade of continuc
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