AR A ETL SR @ ETT FM S35 18RRI
EHRIE 4

1.8 =

A (FM) ERBERPNAFEERT. BEERRE (AM) L, FMERESZSHNFER , BEREHT
BHENNER  WARMKTEFNERL (AEERE ). FMEXESESMNIERE (CHE ) KX
o

BELTENBUERSZNEE  BEERNAFEER. FEAL , AARGHNAEFTRZERS
BREGERETRICIE  AANERE.

R&SGETL ERD MBS ELBERNIEERE—EERS , IUZTLEREM, BE , FREMA—
ARZENAEESR  JURESEE FM #5858 EETRYVIFNE, R&SEETL AF—EZFA
ARMHIIRET | AR OWE | TRBLES  FM AEREHER  YRBEER  SHEOWESF IR,

FEAETNBTEFMESHBUOIE  RENEBRRPETHERFMAIE, ELEAERERNE
BHRETH, FMESHBAGEERBERNEFAEEN , At AERALEPHEREMIZREEEAT
Bl, ERERNAERENESHRENBEERERRZFEULAIPINERE , BURIEC 244-138IFZ %
MEBEMLER (IRT ) BEE , BHF , HL,

E2HEENBR FM BEERMNERARE. E3HNET R&ESGETL LIRHHERE, F4 MBI REBEE

BEEHEKR, HPEELENAIERBNRESE  URRETAMREXSHEME SH AT RWE
HEo 55 4 BISHBNBETHEN R&SCETLNWEAERE, F 5B HFMNBTEE

ik A RIE 7 R G HMMNARB ABREHEELNBERRECENWEBE, Mk EREBINMAE R
S®TxCheck B8 R&SERETL BLEEA , FAXEFRENFZNEE B,

2. FM EF 7 H
EFME (FM ) B, SURBERERFERES 8., HASSIENHBARBBRBREARRE. FR
MIEEMA , BRFEHEN (RE2ME3) .

60 kHz 60 kHz

- A A A AT
A A A ARAR AN AN AN AN SN AN AN AN AN ARAN AWAND
AVAVAYEVAVAVAVAVAVAYIRVEYRIRVRERURIRYRNE

40 kHz -40

-60 kHz -60 kH

Start 0.0 s 1.0 ms/ Stop 10.0 ms Start 0.0 s 1.0 ms/ Stop 10.0 ms

2 B 1 kHz SHEHH ST RS - THIEERES20kHz (B 0dBu B£ ) , &
BISEEFES 40 kHz ( 1 6 dBu B4 )



20 dBm

[ un 10 dE\n‘! n
T

DdBmI

[ -10 dBrm |. !

FI -20 dBm
|

J -30 dBm

-40 dBm

“pl SUdBnl‘ I4 .dlﬂl

TR P PR I o TP VA il
A b lf’F"UWH L

L)
CF 99.6 MHz Span 500.0 kHz CF 99.6 MHz Span 500.0 kHz

3 BHEFE 1 kHz EHFEHHT RF 558 - ZHIFERBR 20 kHz ( B1 0 dBu B4 ) , GHIEERE
43 40 kHz ( #1 6 dBu E4% )

2.1 ZEA (MPX) B8

EMERENZAGEH  EBENURE., U BEEHEEBRIRTIEMNER. EYBEEH T ,
FM 2 512358 F A S B w8 8 1 SR E A B Y L BB B E 5

FMIBERXRERTAORRE , YA EERER I LEREREER. CCREZE4S0FE2HPE
ENEEESEARKRALBENMEARZRN, EEERKET , AEEHER ARV LIBBREHSREL
B, ETUR—EBIIMN LR, b ERERSET. R BB REHSNSTERITAEER
SEEEp

VRBFESSETHEEERRENAZTHEGERE (BEEFIKHZNEER ) EEEHRA M ANEHRES. &
HMAMENRERERGMBGNERBEENR. SHRESHEISKHzZN ISR LH#TIRERAE, ERBIFRE
HELURAPFTENEE |, 3 B LA19kHzHY B 38 F (pilot tone) 31X, BIEZ FiEINE ( FETEES ) sESR A
EBEHRELEEN, TEFIBEERMEEAMERI SN BIER ( JA38kHz ) M EFERE
VEBRSSNEHHHERBASEER (MPX) 55, EXEH=2ERK

o RS EHEM (ﬂ , BH40HzE)15kHz V5B E

019 kHz BIEH
« BRENEHS (")  HEA 28 kHz F 53 kHz
BEEVHFEGRENERRE , U THEEREMA S ERBEANRE

#RDS (Radio Data System) : E@8 HREERMERE LNHEEE (NEAEATINZTHEE ) .
EB1E 57 kHz BIER EET B ER,

RDS K987 & 2 ARI ( Autofahrer-Rundfunk-Information , /SEEEEEL ) .

#DARC(Data Radio Channel) : ER —EELIARDSHRKE , TEARBAFXE

4 SCA(Subsidiary Communication Authorization) : EEF B NN EF SRS HEER. SCAHBISHEMN
BEERIA kHz (EBRAREZERSH ) |, 67 kHzF92 kHz

B EEERERMBIMPXESE (RE4) -

@

c

[=]

'

ot

L
o - o o
L+R S L-R w a &
MZ.;E S=,J O O < O
-5 - E v o w

19kHz 38kHz 67kHz 67kHz T6kHz 92kHz



4 : MPX 155 7 & E

2.2 a5 58 M % 858 (Preemphasis and Deemphasis)

EERABEE=AFMAEL, EERERIADEZETREEN  MEEESHEBEMENN. BT
REE SN, ITERBFEHRFEAEAT. SREEMZSHARFERANBRE., HERAEAREE
B, REME : EBMFMBER , —f%A 50us;EXE , 75 ¥, AT REZREEREE  BARLE
HERSEERAMATENBESRE

2.3RF #i¥
EVYBRBEEETEENERTYBHEPETERAE, ERFHK (Carson ) £8 , A TLFERARE
RFABERVEZ(RER)

98 % of the spectral power within Bage, = 2(Afcarrier + fsignatyay)

99 % of the spectral power within Bags, = 2(Afcarrier + 2fsignatyg,)
where Afc,..... = frequency deviation

20 dBm 20 dBm

10 dBm “ \n 10 dBm it h

0dem

0 dBm

|
-10 dBm + -10 dBm ﬂ ] H
| I |

odeh v il T}
-30 dem 30 dem ﬂm / Hﬁ
-40 dBm -40 dem 4 H H ‘ \n
50 dBm ﬂ nin '“N' 50 dem i J IJ \]Lﬂl
. B.Luﬂ.ﬂ AJ\“ Mw Dl o dhd ATV
AT AT mﬂlﬂw I Wl
CF 99.6 MHz Span 500.0 kHz CF 99.6 MHz Span 500.0 kHz
& 5 . LHEFEL 1kHz E5FE% ( X ) FEEFREZH RF 5535 15 kHz S5815% (& ) . WEEHEE
40 kHz B FE R EZ
2.4 W FRIRES
EMRIGEET  £BE (L) HERINMEREENEBE (R) HERNMREHRENEEEK
L+R L-R
M+S= +——=L
2 2
M-g=CtR_L-R_p
2 2
2.5 BTl A

BEMAE—EMPXE A , MPXEHRWAZIZBA . SEEREEHEHIRN SR TMPXE AL |
EELFRE A,

ESASYEERIRHERBONEBHREH L EN RS EEE — B AES(FHRIREHSE)/EBU(BUMN E R
B)@|A, TEZVRBENEZEBZHER. ZBAKL AES3EEHIEE, AES/EBU XE 110
B (£ AES3 FHEE L ) M 75 Bl ( EHFFHRHMEE L ) WET. AES/EBUWEHRAELME
HAWZE (dBFS ) Mo BEABENEE |, WESS RN ZHEEEEE,

3 R&S®ETL BRIFRE

R&SGETL #ZE FM o #E ( RE 6 ) E—EURBREGRN —EFRURGREESFESE—
AESET. EERBFTRETSETENEE. R , AZEERT , HREMAEFHAE K RAFEH
T—URE, rEATRHFENBTEEUNEHALMENRE (RES5H ).



o Audio
scope
AM
FMAM  [PX o A“‘tj"’
demodulator S — spectrum
Stereo IR | .
L/MPX RF IN || decoder fM______ of Audio
R Tx [ S analyzer
AES
Spectrum || SCA |[SCA .| AES/EBU
analyzer decoder coder
RDs |RDS Data/Clk RDS
| decoder analyzer

6 : FLER GG PR B 5 BT BRI

AR T ATANERE , eMNYEUAREMZENRELRR, #ESLERABI F2HTAIEN L
ARG EAFMELERENEEHESE 5 HHNAERAE —BRME, £ 3HP , AFATUREEBS
HRENERESR.

R&S®ETL & FM BIERMHLU TR :

oI EFMERTE (3.1)

o ZSEEEAERS (3.2)

oEEEREAZEE

- SHESWRE (33) :

= SEEEME (Frequency response)

» B (Crosstalk)

- BE
» {SERFEFALL (S/N)
» MEFEAE (THD)

EIHAXE (DFD)

- AEOMBE (34) :

HAREE

» FHERE

MPX Zh &M R &% E

MPX R &7 i

Z RS

= RDS

HERBY , BRELITEBREFREERE , RAFTLETAREIAREMERE. flan , 21RE ‘Radio
Standard” T i21E 7 “FM Stereo” , Bl“Radio Settings” F#J“Stereo Decoder’s& &= A Ao

3.1 —FMEE - MR EEE

EHAH FM REE ETL ( TV/Radio Analyzer/Receive ) "# = T 5% & A“Radio” , it H 7] LA#£“Radio
Settings” F2E ( RE 7))



channel
Spectrum 1
setup
Analog TV
Tt
u
. Modulation ' :'
Digital TV FrElGEE pul N
g A led

TV Audio

urement: Modes

@ | TV/Radio analyzer/Receiver

MODE # r Spectrum Analyzer

~ analog Demod 5 f
Analyzer Analysis
@ TEiehiee: —
Measure
Log o
Radio
sertings
Adjust Audio
Attenuatio Generatar

Fig. 7: Switching the R&S®ETL to "Radio” mode and opening the "Radio Settings” dialog.

"Radio Settings"sXREHFEEFNRESFEUTHA : ELETHEHMNERPETER(RES) .

~Modulation Standardl

Radio Standard M Storan

Channsl Bandwidih ]300 e = |- Modulation Standard (3.1.1)

Data System [P.DB j

ScA Mode [off | sc Freq [57.0 kHz

Steren Decoder

pilot Dev Threshold  [500 He Stereo Decoder (3.1.2)

outputs -

1/L.2/R Output mneemnhasw ,501.:5—_[

Deviation for 6 déu output level (max. 12 dBu) W Outpu‘ls (31 3)

CCVS Output | ofFf =l
—Universal Interface (Option B201)

Connactor Canfig  [L/MPX/AF —— R —— AES = Universal Interface (Option B201) (3.1.4)
~DUT Parameters

Input Level Analog [6.0 dBu AES/EBU [-6.D dBFS DUT Parameters (31 5)

Deviation |4Il_|:l kHz

Fig. 8: The "Radio Settings" configuration dialog, accessed via MEAS— Radio Settings.

3.1.1 FAE R & (Modulation Standard)

AR ERIRERLE DT B H AN THEER

oSFMERE : EEZFEBERNK RARBRELRE (WRaiway ) , EMATREEESIE17.5kHz
WEHEEE, TYBREYD , EEREERWNLERTITITN. EEFM Mono"EREFZR&SRETLIEE #F
TREEITURAE, E15kHzZNFHERHANBER THREGRMMLEETRER | EEEFMYBE
AREBEEXTUREBRNEIENBRERE

oFASHEN B - JH:Exl_EHiR&S®ETL1§€%ﬁuﬁa%iﬂﬂ%ﬁﬁﬁ%%ﬁﬂ@%ﬂ&%—ﬁlfﬁo HHRBERFIE15
kHz

$83& $8 5 (Channel Bandwidth)

ERERE (BREE ) SUERET, BEHEENE , XEEN, Atk , BN RSEETRERENR
E 6K AFEZEERANTHEE (1MHz) . B2 , EEEEMEMEENBERRR LETIER , 7
EEDRERENHEEUSTRMREIREEMEEN TE,

BUR R M ( Data System)

“Data System”z% & Al LA¥} RDS {855 DARC S5 1T RI&, 7£“Data System” N iEF‘None"EIKEFE
LRERZFATRARAF TR

R&S®ETL M — A R DARC KB 258£FB & (“DARC Deviation” ) , 6274 A RDS # RBDS
KR TEES ( MEAS— Modulation Analysis— RDS— Extended RDS Analysis ) . #/78% RBDS B



“RBDS mode” (2RE 9, ALA )., A R&S®ETL Hk“extended RDS analysis”i&Eg, {5 5 17 3 5
BEBNBERERR A TR,

ps [RehdeaSchwarz | [ta TP Ta Ms l- REDS mode Reset | |
1T o 1T

DI [1 | Stereo Groups
P03 ECC [ | | pryre) Total Groups !W 7.9k8
Pop Music Faulky Grnups
E-Blocks

Main Info  AF Viewer | Eon | Group Viewer | 0DA and TC |

EENEEEN [ 0.00e+000

Signal Qualit; Service [~ Service Details Sethnu
Skat Resyn

SYNC 1

Qual (100%) EBER

Avg 100%

Alkernative Frequencies - Settings
Base Frequency Alernative

1011 Filter

1013

102.0 none |

1027 |

103.0

103.8 [~ Status

106.7

107.7
Current Base
[ o286
AF method | B
Filter
[ (none)

* indicates a regional variant of the base

Fig. 9: RDS/RBDS decoder.

SCA#=R

SCA BX"REAFHEANAE SCA HEEHR. ZEREES “Narrow” ( flal , EEXEEIFERANARFEK

W4 14kHz FE ) F“Wide” ( Hltn, EXFIFEANFE FH RN 26kHZ 88 ) . MRFZE R Off" , Al

ELREFATARAIT, MR SCAHMER , EHEBRAN FERN P OERNEARESC Freq” (SC =F
K ) THA., WHERRTBA 41 kHz (EREZEHFIH ) 67 kHz, R U BERSME K 02kHz tB

RER,

3.1.2 Y MEfERA] (Stereo Decoder)

i85 45 594 B9 B R & (Pilot Dev Threshold)

Pilot Dev Threshold"z% B EMAE R EN RN ERFEB X REINZ ST RESERBNAURE, E2

ZEUERBATHRERNETR  WREHAFRBER) , | R&SERETL EETIAEBEEMONO", &

BEERERFEATBEINEZEN1/LAN2/RELHEHRAEBHTR (R 31.3),

MR ERTSER EBEERMNERR L FTEURRILERE

3.1.3 Wi ( Outputs)

FREENER T EL A REX , REERLEERTUBNARNEEXENDEFEITEETRER S

. MEWmETARLEN (RE10) :

oCCVS ( ¥ BEARIEEH, R&SCETL thEA R HBLLEREHE )

oL HHH (1/L and 2/R)

B 10 : R& SRETL EREE Y FREEZH EH S Mo

AES | EBU X ERBALEH ( AIE CCVS BtiniES ) EAL 1 /LM 2/ REHIRFBRANELE
REHFNEREE. ERMRAMTEEERNBIES MEREXMER AES/EBU B,

1/L, 2/R Output

B/ LR/ RATARMEEN. B, @1/ L2/ RUNREH—EELRCHRERSME, Hk, 7



D B ERFE A SR HIZWBINES (E8E , MISEE K M&SHSCAEH ) IETEFMENSEY
o BINIEASBZELMER L ) . MEE/L, 2/ REHE TRIETHE , QIRBEEEHRRENRE
(R312) mHERER IBEER.

FHZESRt HIREE#EE ( AF Out ) 1 AES/EBU 55, MR FE , WLUE CCVS B H Hi#iE%
=

FEITENR/ L2/ REEISFEN  MTA2TEN, EEWRESH L EZI R R UREETTE
1S5,

f#28F (De-emphasis)

“Outputs” F#Y“De-emphasis’ i EE X EEMEH (AFEL ) , 1/ LF2/ REHUKAESERK. “1/
L, 2/ REH"TH"Auto", "Mono", "Stereo" "F1“M & S”HY fE & TR E B50ME |, 75 B REAMA. £41/
L, 2/ R& 4 T T BRASCAN MR TIZZE B 100us , 150usEoffs

6 dBuEI R &

HRARMER , 1/LM2/RWHEHAERSIE 12 dBu, BiBEXR6 dBuHEENRBERE , I
UARRHEEHEBRSENER, WREHERE R 40 kHz , Al LU HERFZ 5E 80 kHz
MR , MEBEEY), MRFZEA 75kHz , Al AEEHHEARE R 150 kHz HEHR , MAZREHIK.
BOEE , BEERRBNEM , RN RATEE SN LB TR,

CCVS @i

AJLATE CCVS & i L MPX {55% , 8z AES / EBU XA FEH , BIEEHH = F RDS/ DARC
=, SCA EIER.

By AES/ EBU RXMMEAEHEETEHE1 /L, 2/RIEGH (EBE , MEBH M&S) TRIENEH.
3.1.4 AT (Universal Interface) (Option B201)

2B E (Connector Config)
EEREEREATKIHEELSNERE MBI RHNBNERB AR, EEABRERNEN
EEEE,

EmERET ARG HERD

¢ "L /MPX/AF -R -AES"

MBI FEEFLNMPXWHESTA | BIEHLEIhEE,

¢ " -R-MPX/AF/AES"

MRBHEEBYMN L, RMMPXEA , AJELURELE, A7 2 AES/EBUREB@A , FEHETE
R,

MRAGEFEHMEN D EANERFENEHREATTE , AIFEESHMEE,
EoENRENEREEEESEE TYA , EAERNMAIEHRDSBIEFMRDS AT

®eRDS Clk -RDS Dat -none : 3WEFTIRBHEREEZWRE,

ER&SEETLH ZFHEREREMBLHFTER T UAFEAMERMNEE ( B3.23),

3.1.5 #RIEk S8 (DUT Parameters)

DUT(device under test) (BN IEFERIEEAIFM 3 58 ) Parameters THIERE T FR & SOETL B )3T EFrE
BERBHOMVEGREE. REMEANZFREA L ERBRIMBREHARENELBARES
B A (“AES/EBU” )

3.2 FHRELEIRE (Audio Generator Settings)



483 4 28 7] LA7E MODE-TV/Radio Analyzer/ Receiver— Radio —~Audio Generator Setup
FRE (FZ2RE1MMNE12).

Channel
Spec trum

Muodulation

Analysis
P

’ Autlin

o TV/Radio Analyzer/Receiver

MODE »  Spectrum Analyzer ‘

 Analog Demod analyzer anatysis
 TxCheck —
Maasire
b
Log
—

Valume /
Mt e
on

Hadio
Settings

Adjust Audin
Attenuation Gunurator

11 : # R&SBETL Lk, (VR Z FERE R B SRS RE T EEHFHE

Audio Generator Setup

—Audio Generator

Type 3 |

Signal ITLI

Connector Config |LfMPx,.I"AF -- R -- AES j

Output AF GEMH L AF GEW R AF GEM
L r ST

waveform | single Tone =]

Freg |s00 Hz

ampl Definition |Lavel =

Level 6.0 dBu

Preemphasis Comp IOIT j

& 12 “BHELERE TEHFE, EFHEEE MEAS- Audio Generator- Audié Generator Setup.
EROMABNELERRELTUEREHFETASERENISETRE (R33). AREEY
REARMMEBNBEENRE , MAREERS , ALERERALHEEE, fl0, E THDREYF , &
RAA—BEFAETAE , FISURBETANKERE. MRESHRELRANSTHEIMAUELUANE
# , BI2AZB7E “Audio Generator Setup” P {TERE
3.2.1 A (Type)

FHEEESEN Type RERE T EERNEHRNWER, EELENEHRTLE R&SOETL-B201 FE#REA
H1/LM2/REgy (RE13) LA , ERECRAGEHRER,

o e k]

Opton B201

13 : 1% R& SBETL-B201 BEEEHA 1/L , 2/R 108 R& SOETL #42/H.
“Type" FTIRMELITERE :
e Analog (Option B201) : # —ERmBHELLIBEES (L, R) EA—EREN LBRFEHSERN
—{BS3E 100kHz W — R ZHAER (AF , B8 ) , EEBEARNE MPXBA , BB IBERSSR.



L/ AF

Audio
generator R

e MPX ( Option201 ) : #LEMPXESE (M + S, £EESHRM OB EHBIENR ) E A B EAMPXE
Ao

Audio Stereo MPX
generator R coder

e AES/EBU ( Option B201 ) : RiFEHWEF UBREBER (fINEAREL TEERES) .

Audio AES/EBU | AES
generator R coder

e Analog (1/L,2/R) :A1/LM2/REHNKRFEHEHELIBZEFH. B Analog (Option
B201 ) "EHTE , WHERREFEN L=-RML<REHKETH (R 3.22), BER , SINHNEE
(15kHz ) BYE , SEREE BB KR, EHit , BE AR A “Analog ( Option B201 ) "#83,

Audio
generator R

3.2.2 {54k (Signal)
EEAUERZEELENEHRNVERUATERTA

o AF (=F4#8) | —FHEEHSIE 100kHz

o AELKRE , BB

R AELEE A £BERMMA

o =R: EHHE

oL=R:EAHEK

o L<>R: EANEREARFRANEE T L EHEE
A AR IEBEURA “Type” FTHRRE ( B3.2.1)

® Analog (Option B201): AF, L, R, L=R

e MPX (Option B201): L, R, L=R, L<>R, L=-R, SCA
e AES/EBU (Option B201): L, R, L=R, L=-R, L<>R
e Analog (1/L,2/R): L, R, L=R, L=-R, L<>R

3.2.3 H A E (Connector Config)

mM3.1.4FMR | BLERE AR & SRETL-B201FE B E MY F IR E A 25t B R R EW A | B
WA W E R E BEREL,



“Audio Generator Setup” P EIF#ER ( BB 14 ) BE/R T R& SRETL-B201 FERE# M= 1/LF 2/
REH FERRENER. REXRTEHRALAGRTEIEERE L,

14 : IRBEERE T T EHRELZNME TR EREE (S ) KR 018512/
R&S®ETL ( JEZS ) LHIZEESE S,
3.2.4 iH A (Waveform)
BIFNERANTRE , SEERETRNETEHR. UATRETA :
® “Single Tone” : BEMELEENHARLELE —FEEXRETH. Sl , FENSHRERE (54 ) HE
HEIRAE (5.6.1)
e“‘Dual Tone , [EEME"NEFTHBUAEX  BEMEELEMEEXKER. MESHABEHENIE
E. HRTEMNER , R&SOETLRM TMESEN B AZRIE , UBETREI AR
— Dual Tone, constant spacing: IEE & S MERERNVAR - AIELEAE , Hl0 (56.2.1)
— Dual Tone independent frequencies: 157 W& 3 K $ER - R 8 A &iE | i ( 5.8)
3.2.5 IRiBEZ X R E (Ampl Definition and Level)
ELESBREN K/ (BN ) F£“Ampl Definition” FIEE :
o B (Level):
The level in dBu (0 dBu =,/ 6800 Q+-1mW =0,7746 V).
o I#1EZE M (Peak Voltage) . X V BENKNIEEER, BHEESEBTEERAA K BEESTUBBER
BREAFERMIEEREIBESE, HRETHER K MEREERAMESINEEEN, £EEH
AEEmMAR RMSE ( EEHINMPEER ) WRER , FM WERFEBRHELRERITELEN &
FHREEAEERS.
o HiFMDUT{R# B (Desired DUT Deviation) : 51T SR RBE (kHz ) THELSEER
Ao EEFENIIEERFEBRERE" ( R3.1.5) P ANDUTSE FTEMNB AL ER
B, flm , mREFTTHDREMNRER100 kHz , BIE LB A RMENDUTRE THE S EHAHE
FrENEEREL ( RHEEA)
MRAEFEEE LR TTEES |, “Pre-emphasis Comp” (FRET#HE) ( R 3.2.6 ) AT LUEIBKRIK
HHEEESREENEEETHE,
3.2.6 THIAFE / FRCATME
FE58 A (Pre-emphasis)
AR EEEEANEESREE ‘MPX ( Option B201 )", TR EBEAEMRIBTEP IS



MPXE 4281 —&B 2o
JE 73418 (Pre-emphasis compensation)
7N R i&42“Ampl Definition’=“Desired DUT Deviation” , ETE &R #EEHMEESER
( “Analog ( option B201 ), “AES / EBU ( option B201 ) "Ml“Analog (1/L ,2/R ) “) #&
B, RIBFMENKEEY , SHELESRNARESEDRE  UAREEENHERFRER. EES
FEEEEHERRB (Hl0 , THD HEE ) WHEFRZHET
3.3 AREHRSTAIRNEEYHFEE
UTEHEaMAERA :
- $AREFE (Frequency response)
- BB & (Crosstalk)
- i E (Level)
- B (S/N)
- R KAE (THD)
-83H%KE (DFD)
FRSMAENE EHFEETUEHENIEEXPEBR , Y EFEBK=EHE (RE
15) .

Frequency Respons= Setup
Demodulator

Signal Path ['—“‘R—L[ Deemphasis 50ps - ! } Demodu|ator (331 )

- Audio Generator

Type analag (Option B201Y =
connector Config | L/MPH/AF — R —— AES =
Output AF GEN L AF GEN R AF GEN
S .
P T e perep— —- Audio generator (3.3.2)
Ampl Definition Level j
Laval ~2.14 dbu
Preemphasis Comp |c:|| j
- Measuremesn t Options i
Response Type | Amplitode(selective) =] Ref Freg 500 Hx
sweep Linear *] sweep points[100 — Measurement options (3.3.3)
Start Freq 40 Hz Stop Freq

15 . MEAS- Audio Analysis— Frequency Response— Frequency Response Sefup.

AANEEBRAGENNEEE  FELEAENERERABNN REETRA,

3.3.1 #&&8% (Demodulator)
S 5R 8% 18 (Signal Path) FIREBEESTHWEH. ESHEIWENES , THBEERREESZITUE
RIS, RN EBHEEEH (L, R, L&R, M&S , M, S) , ATLLE#E 50us , 75us = off KR

332 BHELR

EEHEER TELARRENZEERAEMEBISHBHENEELERRE (R32). HREREL
BREMREBRE (Fls541) 2EBBYBRNAE  ERETR¥HENKL (RE15). BHEEHH
ETEBHH., A% R&SCETL-B201 EHFREFTHXENEE , AEREEEBEVLEET Ko
(WMRFE  IUERA RUN BEREFRKBAE, ) MRBERCRFTERE (fln, ARRER

) , AT BARA“R#E L M R EfE(Alternate L and R continuously)”s

3.3.3 AIEEEH

EREBRETUANEERRAGENIEZEE  IEAERAREN ETXHETTHRE (RES



),
34 AU HTARNEBEHFEE
UTREREREINTES. eMEIEEEREBETETH

- SHREE

- SHRLERE

- MPX hEMIEE R

- MPX fR#& 2

- R

- RDS
RS MAENEEHFEETNREVUCHENIEREFER, TANEEERAEE LBURRAE
EWRIEEA,
AEARETIFEEREBRPETHAE , AtSEERBZEELTERE,

4 #{m B
4.1 RiEB\R

Basic configuration

R&S®ETL TV analyzer with:

e options as needed (see Section 8)
e current firmware (available free of charge at
www.rohde-schwarz.com/product/ETL .html)

Application- or measurement-specific configurations

_ If the directional coupler is not part of the transmitter
Directional coupler

ath For measuring transmitter output level with a measurement uncertainty of
o <0.1dB

Additional power sensor, e.g. R&S®*NRP-Z91
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Fig. 16: Test setup.

U R&S®ETL A& & R EXT REF 2ZWM AARNSERB[EEZ R ATAMN 10 MHz GPS KR
HX%, SRhERTRANREREELH USB SKEH ETL B84 FSL-B5 L EREW ARE A,
R&S®ETL ( IN1) SRALZINRERES (IN2 ) LMY RF A BEZ R R 58| B EEE (M1 =EM[ ,
M2 =/ 5 ) . BRRSTHEERBCAE , YR ETL EEMN ZHEF AR HEETRHEE A (1ZiRARK
&,88314),

EREEEHRMIRRETR A , LRFRBHRERIBREARE. At , RIFEIHE (M3) £
/9 RIE 5% O B] PR MRS oo 2 B,

4.3 By L HH M Th R A
ETL AR ARBANRIZEES 36 dBm ( ER<3s) , MHEBHEIL R& SONRP-Z91 T RERHE T E
I 5i1¥ 23 dBm KI5 5%,

Hit , EBRBFFEZEAENANTRER , USRS ERER O FHEEIRREE 0 dBm = 10 dBm K
Er, EESERMET ZHANRE , UPHLERNDRIEE  BREEEFEENTZETUZRBRIT. B
R, ERENIEBERES  MBEFENBEET , VEERELENRR.

4.4 ARARERMR& SRETLRMTEARREE

UTHEARELBRE !

ABFHRTEER  HINFREQS

oI5 B a7 5% ( fflaneRadio Standard )

o HiFTEMEHREENRERTIEBEAMANKE. §1F (- ) BRBIEFDH.

SETUP- Reference Ext: {8 B0 8810 MHz2 Z 45 %"
MODE—TV/Radio Analyzer/Receiver— Radio




MEAS— Radio Settings
Modulation Standard
e Radio Standard: FM Stereo
Select Channel Bandwidth: 400 kHz
Data System: None
SCA Mode: Off

Stereo Decoder
e Pilot Dev Threshold: 500 Hz

Outputs: EEFERBE 1 /LM 2/ RV CCVS BFIEERERBEEHR O/ (R 3.1.3)
Universal Interface (Option B201): Bt & E Pt 3 544 (83.1.4)
DUT Parameters: BiEZE ILEL 2571 (R 3.1.5)

FREQ— Channel RF: 1R iZ S8R #1718 IE
MENU— Adjust Attenuation®
AMPT— Preamp: Off

AMPT— More— Preselector: Off

AMPT—RF Atten Manual: ;212 AJAE HIEREM A 2B &R
' REGEHFBEEUNESHEE (> 10-5 ) ETHEHRTEE
2 JH R A S 5 K F 52,

3 1B BB L IFovI"ZE Ovid” B F 10 Hi B 75 3R B JE 55

5 8| £ (Measurements)
AHNMBEELRFEEA LHTHRE, 2%, F5.9HMREFE RS RS #E A ( AES/ EBUE
A) HBENER,

5.1 S5t H
ERERGEEH IR  FTERNIIEREHBEARNTRENINRE, TUFEHAR&S®ETL
#V“Ref Level Offset" Tt I ABERERE , ARETLEHTEBETERE,

#eOverview = , BLAILZE ETL EiZEB RF WA HIBEREE , #EEA 1dB, FHE
BHREREFITUER 0.1 dBBHBE.,

fFE A “Overview ZE K | IJLUEB MEAS— Overview— Edit Table ( RE 17 ) iBIZRIEE I
REPHREBEAECENRG, TERECHEEANAEERETRA/ILE, AFERBEH PR BB R
FIEENE (EEREIHNEEP )  LEKELERLRER ()

Pass Limit <« Results <  Limit Unit
ot |Level -47.0 20.7 30.0

Carrier Fraq Offset -0.500 0,004 0,500 Rk
AMDepth | e * 171 1.00|dBpW
MPX Deviation 0,000 46,773 75.000 | W
L Devi.atilun 0,000 40,137 67.500 g:::
R Deviation 0,000 40,078 67.500 |y,
M Deviation 0,000 40,109 67.500 | dppa
5 Deviation 0,000 0.038 67.500 |
Pilot Deviating £.000 f.688 75001 kHz

17 : MEAS- Overview— Edit Table menu 12/ 1) % F|E E (v
AEN B AR K THERBH (FlI0 75 kHz ) FHEEHRAERSFTEE HIIR, HAME
By, WEIRHHEE KA E4EESIEERN Desired DUT Deviation” ( “Ampl Definition”s%7E ) »
B4\, Al LAE A “Level’s “Peak Voltage”.



BF: 20 EMEHIh R
BMEMANRUBRTBBHZEARNE, (B438),
EEEIE , FEIRBOMTUTSER -

M1, BIEEIHER

M2 |, B EIhE

il B a4 AETFT R B —ARER E.

2% 5 i A 5% E B “AF Stereo”

Bates b |, THERSA
MEAS- Overview— Audio Generator— Audio Generator setup (F 8 &E £ 855X E)

® Type: Analog (Option B201)
e Signal: L=R
e Connector Config: X E XS H A LHE 3 57# (R 3.2.3)
e \Waveform: Single Tone
® Freq: 500 Hz
® Ampl Definition: Desired DUT Deviation1
e Desired DUT Dev: fil#ll, 75 kHz
® Preemphasis Comp: X E% 2 E A LE 28 5y A TR AR E
4. 485FTIR Level adjustment
FE
"TV/Radio Analyzer/Receiver
AMPT- More— ExpectedLv Offset: 3R EEES
TRE , LEMENETHE.
HSSREEIXE) ETL (IN1 ) BIRFE AR

FE 2
Power sensor
AMPT- More— Ref Level Offset:
RERERRAME , UEIETHE.
HBIBUSBE Ih R E R0 A EEFIR & SRETL
MIThRERET (IN2 ) EEEREKO

MODE- Spectrum Analyzer
MEAS- Overview MENU- Power Meter— Frequency Coupling:
Center
MENU- Power Meter—
Power Meter— On

EIMEE (R B 18) EEUNEE (R B 19).

=k ——- RF ©2.500000 MHz FV Stereo

=att 10 dB
E=plLwl 15.50 dBm

20.7 dBm

Lavel
Pass Limit o Pesults = Limit Unit

ExT Leval -47.0 20.7 20.0 [ dBm
Carriar Frag Offsat -0.500 0.004 0.500 | kH=z
A Depth | o 0.02 1.00 %
PP Dewiakion 0.000 45,776 75.000 | kH=z
L Diewiation 0000 40,127 67.500 | kH=z
R Daviction 0.000 40,071 67.500 | kH=
M Deviabon 0.000 40,101 67.500 | kH=
S Deviation 0.000 0,028 67.500 | kHz
Pilot Dawiation S.000 5,602 7.500 [ kH=z
Pilot Freq Offset -2.00 0.00 2.00 [H=z
Pilot Phase 2.0 =2.0|°

« Lwl 20.7dBm [Freq Offs -0.004 kHz | MPX Dav 46.776 kHz STERED D |




18:, MEAS— Overview menu. , 1€ 5R 5 _F It W A5 1012 16
(MEAS- Overview— Zoom) R 1) 6 AJ X 77 5 — G2 #6177 P EER.

*RBW 3 kHz
Att 40 dB VBW 10 kHz
Ref 30.00 dBm SWT 55ms
| IPwrmtr 20.79 dBm

1P

20 dBm
1y

10 dBm

-10 dBm

=3
-

-20 dBm

I

-30 dBm

-40 dBm

|
WEy

M"W' ’Wﬂ” | H'M | ﬂlMﬂr u'|M

CF 99.6 MH=z Span 500.0 kH=z

19: Spectrum analyzer mode: 7£ FM $FE B 1) F(E B 51 B E B 7 1£ L L A.

5.2 $AZR ¥ E (Frequency Accuracy)

AAFAERTAESRASERBEE, ETL WG HAEARIERSERNERBRE,
RIEERBERENBEEIAR T&M ERHE —AREERNE-E. —MKERT , TUREREE @
HSEERRBEBEE> 105 ( REXRE44)

BF EARERER

REBMADRUBRTBBRARINR ( R4.36 )
HR&S®ETL ( IN1) EEZERIFRKOM1

ELE N 4.4 EIFTIRHY —ARERE

& 1 ik 2:
Bg EE
e e A\ SRE A AF stereo H2 GTHEER E AMPX

BHRITRTEMEA

MEAS- Overview— Audio Generator— Audio Generator Setup:



® Type: Analog (Option B201) Signal: OFF

e Signal: L=R (REEMBREFERER)
e Connector Config: ;R EZSELALE 254 (R
323)

® \Waveform: Single Tone

® Freq: 500 Hz

e Ampl Definition: Desired DUT Deviation1

® Desired DUT Dev: For example, 40 kHz

® Preemphasis Comp: %€ %2 8l LA IT L 3% 53141
FRFRE

4. 485FTIR Level adjustment

MEAS- Overview
BMEREARERE (2 RE20)

Ch: --—- RF 29.500000 KHz FM Sterea
*att 10 db
Explyl 15,50 dBm
Carr Freq Offset -4 Hz
Pass Limit <« Results = Limit unit
=t |LEwel ~+7 .0 Z0.7 30.0 [dBem
Carrier Freq Offset -0,300 0,004 0,500 [kHz
AMDepth [ 0.0z 1.00| %
MP# Deviation 0.000 46,773 75.000 | kHz
L Deviation 0.000 40,137 a7.500 | kHz
F. Deviabon 0,000 40,078 &7.500 | kHz
M Daviation 0,000 40,109 57.500 | kHz
S Daviatbion 0.000 0,038 &7 500 | kHz
Pilot Deviabon &.000 £.608 7500 [ kHz
Pilot Freq Offset -2.00 f.00 2.00 [Hz
Pilot Phase =0 3.0)°
Lwl 20.7dBmm |Freq Offs -0.004 kHz [MPx Dew 46,773 kHZ STEREQ

20 : MEAS- Overview menu. & 5] A 72 J iR BRI it BE R BENE — 177

BEHRSEEIEEAE ( “Carrier Frequency Offset ) BLAB B

( MEAS- Overview— Zoom )
53 BRRFMBEHY : RERHNBNTERER
ERFHRNARFERFTERELRERK , MENLBERFER (BEAR6JBu ) HRELBHERE, #
TR5/35%EEF , 2 BRECHBARENHARE. EHAES  2BREEZAFZNELE,
BRI EERKEANRE , BABENIBUSRERTR. EARAEEN , IBUREBNYHBAE
( V600Q*1mw=0.7746VRSM ) , A BREBCABRNMEARIEME, Hlw , EEHE6 dBuREFEA40
kHz , ¥t 7£6 dBURFfEA50 kHz. BARENERFER —LELRERTFE,
ATEARERE ,L,R, M, SHTMPX EHNERFEBERERAEL (RE2054E81T)
BREURNE R AR ERRIZRR ;B’Jo
A7 RERE  UEREER TH#TAE (MEAS- Audio Analysis— Level ) , EEEIBERT , BN

faiif



ERzE  SERIREETRNSYE  TARUIERRRES

o #{F M (Selective) : ERFFTHIRAIZE , R EHAEAFEREPFTHENR AR, FRTIEEA
Ed, AREFREYE K REHIEERNEZER ), B, RECLEFERUEERNER,

o PK : I#ERAIZE. ARNAEESEHRNEERE. HRERHIETRTERE 6 BEHISEERES
MERANEE, it , IEETFEAS. ZWAUSEAR ETLBIRBEFHNERFEBET.

® QPK : #I&{E#8/85(Quasi-Peak Detector), ZFRITU-R BS.468-4MEE , i BI2S B R IEXS M
RMSfE , EFEREMBERNER. CUBRENAXEBENROPMNREGHEFELRE. Bt , ©HEERGT
RRATEVERHTEHAENTE, ATHRANSUTENRAUSBETHRYERNE , WEERARH
V2, FERARFERQPK2,

e RMS: 95 RAIZE, BREAREREBENTIIE, REHERNIEHER) , REEEXEL
EEMRASHNTEEASS, HQPKE—# , XERUEFV2, BRFEETRRMSY.2
ERERSESUISNIEE (RE 24 ME25) . ATETRIENERRFERE , ETLRETHETRE
% |, AT E“Mode” T #9“Audio Level Setup” FH#E{TiEE ( RE 21)

o /B ¥t(Absolute) : AHzAR B RIENBEFRREEB (il |, 40.525 kHz )

o H¥f(Relative ): SAdBAEMHIERFEB W IEEERL, £Ref Deviation" TEI AN S ERE

Deviation
Relative deviation (dB)= 20-log

Reference Deviation
o tH¥f(Relative) ( % ) : 1£“Ref Deviation” T AWEU B P LR RVERRER ( Hlw0 |, 101.317% )

) Deviation
Relative deviation (%)= 100-

Reference Deviation

o ¥ (Relative)A ( % ) : $BRRBEAE Ref Deviation THANEBEZENEZEE |, LSRR (5
m, 1.317% )

. L Deviation - Reference Deviation
Relative deviation A(%)= 100 -

Reference Deviation



Audio Level Setup [=]

—Demodulator
Signal Path Deemphasis Off =
—Audio Generator
Type |Analog {Option B201) j
Signal AF hd
Connector Config |[L/MPX/AF —- R -- AES =l
Output AF GEN L AF GEN R AF GEN
- AF ST cTr—
waveform ISingIE Tone j
Freq [s00 Hz
Ampl Definition |Level j
Lavel [6.0 dBu
Preemphasis Comp |0ff ;I
Measurement Options
Mode Absolute 7[ Ref Deviation 40.0 kHz
Absolute

Relative(dB)
Relative(%)
RelativeA{9%)

21 “Audio Level Setup’#IFLE#17A#E , AiEHE
MEAS- Audlio Analysis— Level- Level Sefup
REMEEARTEALBERGRIEABEREHNR
o [ER1 : REMEMMEBIRES
HEERER (AF ) EARFHEN MPXEA | XD HEEBH MPX E5% ( RE 22 ) . EME T HHH
AEREE

Audio
generator: L/ﬂ . FM/AM | MPX
AF | Transmitter: | yamoqgulator:
single tone MPX MPX
at 500 Hz -

Level measurement

22 IR R T RIRE A R IE

o FN2 : M BRRER

LM RERBEINBRHFMETHURZRGBSRED OB HHLIRER (RE 23 ), i, E
EETURERERFHRCHREEEANBRELRBRFERRERERN , H9FER  BRUBERE
RENEERE 1,

40.031 kHz
Audio Operating 1L
generator: | L L stereo FM/AM  |MPX | Stereo R
L=R R JR_|| encoder | | | demodulator: decoder
single tone - | Transmitter: MPX
at 500 Hz AF stereo .

vel measurement

23 : RFIRIFL BB G050 /5 B B R T a5 s = B R B BB

HAEESSIRIE ( “Ampl Definition’s%E ) R~ (BIEE( ) , tERENEE F A Desired DUT
DeviationfEAE X , AILAE M “Level’st“Peak Voltage".



BF  RRERSENEERER

BREWANRUBRTIBBHEANR, (R4.38 ),
HSR&S®ETL (IN1 ) EEE RIS OM1
BB W4 480 PR AY — iREXTE.
AR AR
REERAURERSS A RBRIRESS
RS A RE A"MPX” 5 HEN A FRTE A AF stereo
BT HERIE TR
MEAS- Audio Analysis— Level- Level Setup

Demodulator:
® Signal Path: MPX ® Signal Path: L&R
® De-emphasis: Off

Audjo Generator:

Type: Analog (Option B201) Type: Analog (Option B201
® Signal: AF ® Signal: L=R

® Connector Config: REZSH AR & #(R 3.2.3)

® \Waveform: Single Tone

® Freq: 500 Hz

® Ampl Definition: Desired DUT Deviation1

e Desired DUT Dev: {20, 40 kHz

® Pre-emphasis Comp: Off

BiEE
e Mode: IZEZEMENRBTER ( fla“Absolute” )

WA AERPIR R R E

FMPX Selective’{& ( 2R E24 ) BRI L Selective”#R Selective& ( RE
25)



[Ch: --- RF 92.500000 MHz FM Stereo

* Attt 20 dR
Explyl -20.00 cBm

Ert

Fass Deemphasis: Of | Ref Deviation: 40,000 kHz
Signal  Detectar Factar Limit = Fasulcs = Limic 1) nic
P Colective 1 -=.000 0.020 S.000 | %%
P Pl 1 -2.000 0.122 2,000 %%
MPx QPE 2 -2.000 0.07g 2,000 %
MPx RMS V2 -2.000 o020 2,000 %

|.r:|udi|:| Fregquency MPx 300 He
Lyl 20.60Bm |Freq Offs +101 492 kHz |MP¥ Dev 40,053 kHz

B 24 : Audio Analysis— Level menu. : S2EA FI1ZE R RERIL
MPX 5B FERBE B AL : BERE - 1HHA (%)

REM PN EMONOBEEEEFRIER  AARBEEERETRERE pilot tone

Ch: --- RF 29.500000 MHz FM Stereo

*att 15 dB
Explwl 10.50 dBm

Pass Deemphasis: Off |
Signal  Detector Factor Limit = FesUICs = Limic Lric
= L Selective 1 28.800 400,026 41.200 | kHz
L Pk 1 22,200 40,056 41,200 | kHz
L QPE 2 =22.200 320,076 41,200 | kHz
L RMS /2 —8.800 40,017 41,200 | kHz
F. Selective 1 8,800 39,969 41,200 | kHz
F. Pk 1 z8.800 39,990 41,200 | kHz
F. QPE 2 28,800 39,918 41,200 | kHz
F. FMS 2 za.800 39.960 41,200 | kHz
WWudio Fregqueancoy L 500 Hz
Wudio Freguancy R 500 Hz

Lw| 20.5d2m |Froq Offs -D.007 kHz _ |MPX Dev 46,700 kHz STEREQ |

25 : MEAS- Audlio Analysis— Level: Frequency deviation for the L&R signal:
Level Setup: Absolute.




5.4 &K (Frequency Response)

EAR&S®ETL , AJLLRIEEIE100 kHZAYHRIE - SARB MR ERUR T (EGAEEPIRIE -
HEREBECENER ),

5.4.1 #xig - SAREE (Amplitude-Frequency Response)
REREAEEAERRAHEREMEANBEREEANRFEE, £AR&SGETL , LA AFEAMET
ER A28 ( RMSHISelective ) RBIEZIFAE R, BREEWANDEITURERUIEMN , YEARERE
WHEE K CeRETHEEENER,TE  EFERRN—BRE”,

5.4.1.1 SHEERKM ( EF15 kHz , HEBEZHFHA17.5 kHz ) Audio Frequency Characteristic
£/ R&S®ETL , JUEZERZHERNRRPRERRR , IETUERTHIESHEART. MRFER
WIEERTH , AUEARESZEENELRREZHER ( RE 26 ) , flM01E 15 kHz WEREE
85 50us , IRIEELE 13.66dB (STERMEE A2) ., R&S®ETL AILAEIER ETART |, WHIEEY
MHRPRRNED WU ERBPETRKALEEY (RE28) . EEANERZHEIER , I
BABRERERERERSYE M EEREESEH.

*att 15 dB M1[1] 13.66 dB
ExplLyl 10,50 dBm 15.000 kHz
14P N
Clrwe | 15 dB
AP ,_——f*“—_J
Clrw | 10 dB — B el
_,—'-"'_'_F'_F'_'_F
5 dp
ﬂf
-]
5 de
40.0 Hz 15.0 kH=z

B 26:, MEAS— Audio Analysis— Frequency Response.: B IEE 1M - 2518 FM
1SRRI iR ON , TEREW Y BF 7 F858 OFF

HREAGH L NWMAGHR R, 5F 15 kHz WEHIBHEET U BIERAE, B/, R&SEETL A
DEBEZEBBYE, At , B ERBE TEELI&R,, BRUMGHEERE—EAEXRT.

|EC 244-138RE 7T BEB[HNFEARREIE , MARETIEBERRBFE—BAEENKE, ZEEFEGA
BE , ME&RS15 kHzNERREBTIBIBIEERY ,

RTTHEB 75 kHz W ERE , EBARER 6 dBUERT , ABREE R 40 kHz WBRFE AU ER A SHE
BWARE : 20log(2) +6 = 115dBu. |

HBBF MBS SOus WTEARR | BUEAZAL « 20108 ol - 136 AR E R 15 T
EEERHEATERARER-2.1 dBu,
FRHEMBENBEENREREURMETENS AT R ARE. , FSHM KA.
BRTEEERENIEN , UTREERZCSHEFBEENNERE. ETEMNEHTR , £/ 500 Hz EASEE
£, HERD , 40Hz BEERARI,




BF RSN

BRERANEURATEBREAIIER ( R4.38)
HSR&SOETL (IN1) EEERHHEOM 1.
e & N4 ABRFTIR A — AR ER E

S ASE R AF stereo

B STHIT B TR

FE: Bt 2
EERE (S IEC 244-13) HEERRS

MEAS- Audio Analysis— Frequency Response— Frequency Response Setup (R &l 27)

Demodulator:
e Signal Path: L&R
e Deemphasis: 5% 7E 4 PC i 8% 51 # K TA 8

EIIEII
kg
it

® Deemphasis: Off

Audio Generator:
e Type: Analog (Option B201)
e Connector Config: X EZSHALH 2 5# ( R3.2.3)
e Qutput: Alternate L and R continuously: deactivate (& 3.3.2)

® Ampl Definition: Level e Ampl Definition: Desired DUT Devia-tion1
o Level: it —2.1 dBu (R & A) e Desired DUT Dev: 41, 75 kHz
® Pre-emphasis Comp: 3% € 4 U FL 2% 51 4 1Y TR R F8 3%
E

Measurement Options:

® Response Type: Amplitude (selective)
Ref Freq: For example, 500 Hz
Sweep: Linear
Sweep Points: 1002
Start Freq: 40 Hz
Stop Freq: 15 kHz

4 AEFFTIR Level adjustment
BIERUNBIA B2

§%E MEAS- Audio Analysis— Frequency Response— Diagram Range— Freq Response Range , fEZ{E4E
REEFW TR

FARFERRTNSTHRERNEE (B2 RE28)

TR, MEARERET-H (F 448 ) AR |, BN ERRESELEREDUT ST ERRE,
2EMFHEHSERESNIHR  BEREERNAEBH.



Frequency Response Setup ]
—Demodulator

Signal Path L&R | Deemphasis |5III|.|5 vl

—Audio Generator

Type IAnaIng {Option B201) j

Connector Config |L/MPX/AF —— R -— AES |

Output AF GEN L AF GEN R AF GEN
ISR S R
[” alternate L and R continuously

Ampl Definition ILE'ul'El j

Level [-2.14 dBu

Preemphasis Comp IOff j

—Measurement Options
Response Type IAmpIitude(selective) j Ref Freq IW
Sweep ILinear j Sweep Pnintslll:ll]—
Start Freq |4III Hz Stop Freq

& 27 . MEAS— Audlio Analysis— Frequency Response— Frequency Response Setup:
RIFTE 1 W B S IRIEHEE B IE.

Ch: --- RF 99.600000 MHz FM Stereo
*att 15 dB
Explvl 10.50 dBm
14F |04 dB
Clirwy
2apP
Clrw n2de
| ol
0.2 de
-0.4 dB
40.0 Hz 15.0 kH=z
Pass Deemphasis: Off Ref Freqg: 500 Hz
Signal Response Frequency Limit < Results < Limit Unit
L pos Ampl 2.793 kHz 0.00 1.00 [dB
L heg Ampl 40 Hz -1.00 0.04 dB
R o0s Ampl 2.643 kHz 1.00 1.00 |dB
R neg Ampl 40 Hz -1.00 0.04 dB
Lyl 20.6dBm |Freq Offs -0.007 kHz  |MPX Dev 79.283 kH

28: MEAS- Audio Analysis— Frequency Response: : L% 2 HIE S+ & F# H
BRI EE R R A /B E).
5.4.1.2 BESESEERS M ( &5E100 kHz ) (Baseband Frequency Characteristic)
ESEARSM | hIEBA MPX IS8 EME , AIESE 100 kHz, 1EC 244-13 #E 7 MBI 25 M9 FE AT 1 B
B, MAREIEHBREEE.
R&S®ETL fEEaesE A EMN ZSEEE ( “Ampl Definition’=“Level” ) S A HERERREE (“Ampl
Definition”="HA22 /Y DUT %" ) »



BEF EEERESN

BRERANRUBRTBBHEAE (R4.38)
#SR&S®ETL ( IN1) E#ZEF&H%OM1

Bi B w4 ABFFTR M — MR ER TE

15 5% 1 BB A R B AMPX

MEAS- Audio Analysis— Frequency Response— Frequency Response Setup (R [&.29):

Demoadulator:
® Signal Path: MPX

Audjo Generator:

® Type: Analog (Option B201)

e Connector Config: ;X EZS B ALE #5# ( R3.2.3)
® Ampl Definition: Level e Ampl Definition: Desired DUT Devia-tion1
® Level: f5i#0, 6 dBu e Desired DUT Dev: 0, 40 kHz
® Pre-emphasis Comp: Off

Measurement Options:
Response Type: Amplitude (selective)
Ref Freq: 500 Hz
Sweep: Linear
Sweep Points :100

Start Freq: 10 Hz
Stop Freq: 100 kHz

4. 485FTIR Level adjustment

EERUNRHBIE

5% MEAS- Audio Analysis— Frequency Response— Diagram Range— Freq Response Range {#
REEREEFW TR,

BOERRPEFTRAREEZERNE(LE (RES0)

TR, MEARRE - (F 448 ) R, REENERRESELEAEDUT BB TERRE.
AEMFEHENBEERESN IR  EEEERNAEBEH,

Frequency Response Setup ]
—Demodulator

Signal Path MPX | Deemphasis Off i

—Audio Generator

Type IAnaIl:lg {Option B201) j
Connector Config  |L/MPX/AF —— R -— AES |
Output AF GEN L AF GEN R AF GEN

Ampl Definition IDesired DUT Deviation j

Desired DUT Dev |4U-U kHz
Preemphasis Comp IOff j

—Measurement Options

Response Type IAmpIitude(selective) j Ref Freq |5IIII] Hz

Sweep ILinear j Sweep Puints
Start Freq |1l:I Hz Stop Freq |1l2ll].l] kHz

29: MEAS- Audio Analysis— Frequency Response— Frequency Response Setup:
FRAERIE 100 kHz B 1E B EEEHITE,




Ch: --- RF 99800000 MHz FIV Stereo
*att 15 dB M1[1] -0.12 dB
ExpLyl LO.50 dam f6.000 kKHF
L&P
Clree | 1 0B
0.5 de
o M1
- —F— ¥ ]
—
=" 0.5 de
-1 dB
10.0 Hz 100.0 kHz
Pass Deemphasis: S0ps Ref Freg:500 Hz
Signal RESponse Freguency Limit < Results < Limit it
A7 pas Annpl 1.210 kkHz 0.04 0,10 |dB
7= neg Anngl 100,000 kHz -4.00 -0.20 dB
Ll 20.6iBm [Freq Offs +0.006 kHz__|MPx Dev 43.284 krz MBNCRE_ |

30: MEAS- Audio Analysis— Frequency Response: /8 MPX B (555 #1245
B o R IR IG5 E R R A IE/ B,
5.4.2 1{1& & (Phase Response)

BRYBIEIEHAEEZI , RASCETLEAMURBEZASMVAREE | Sl ATER BEZTRRNIL
BEFEHHE" (TRN0.5/3.2) F“VHF / FMEREEEZHH (TRNo.5/3.1), SEERBERAER
SR EIE (R54.22),
BRERERKYENEVEESYEVRBEBETNSEE., TBE , ISEREANEREREERANE D,
HAEEERER , REAFRAREENR (FF )ME. TiB , ETLUURA S hEEAEEMCEE , #
mA R EREFHNERR,

FREMIEERARE , BB ZEFEH 500 Hz WSEEE ( HE/H RDS E57HY 57 kHz ) TR
E, BB , 500 Hz WSERRT | AIESLEERIFEER  BFRBARNSBERESELEELE
RERER, EXEBHTAEHRTERNEZ (RE31, £E ) , EESLUTFEEERSRTERER

= N = = b3 4 3
fR, EEREBMRT , Rohde & Schwarz ZZAESHNSEHEE (i 5kHz ) BIEMVERE , ftmER
AR
KFEHREE (RE31H).
Ioh: —- RF 92500000 MHz Fvi Stereo Ch: --- RF 23,600000 MHz FM Sterea
"arc 20 oe "Att 20 dB
Ewxplid 15580 dBm ExpLyl 15,50 dBm
Lap 18P
ey | A0 Clrw | 100
5.
L5, ——] tr ——
E— ] F———]
_\_\__-—\—
- — -ae
-1 =10%
A0, 0 Hz 100.0 kHz 0,0 Hz 100.0 kHz
Fi_i Eﬂ-ﬂnﬂw o Roait Frdag: GO0 HE Fll IDnnmE'm-:.s. o R Fnﬂ.'E.IJIII kHz
Sigread Fe=ponse  Freguency Lmt < Pesuls < Lmit Ut Gignal Peponz==  Frequsncor Lmt < PFesuks = Lmit Ut
m En; Phaze | | Lop b jpos Phase | 10 He 1
paps eqFPhasa | [IET | b Jeg Phase | [ -iaoo |
lLvl B0, Teltrm |FrEJ OFf -0.002 kHz |PAF Comw 40,071 kHz Ll 20, *dBEm |Fres Crffe +0.004 kHz NP Dmw 43,865 kHE

31: MEAS— Audio Analysis— Frequency Response: F|E15(t &S Z 100 kHz , BEHFEE
500Hz (%) B 5kHz (5 )



WA SURIE L M R BRI (FHERSHEMEMNER,R54.21) ., HEVHF/ FM BIREEBEFH
(TRN0.5/3.1) M“BHEZTRMHNLBERIBE" (TR No.5/3.2 ) TEREEM.

5.4.2.1 Z3EHE 2 FE (Audio Phase Response)

B BEMALEE

BEBMANRUBRRTEBHRAINE ( R4.360)
#R&S®ETL (IN1 ) EEERFHAM
i B 4 4B PRI —ARERTE

S BT A FRTE B AF stereo
B EIHITRATERAT
FE % 2
15 7E FHEEE EEERRE

MEAS- Audio Analysis— Frequency Response— Frequency Response Setup:

Demodulator:
e Signal Path: L&R

e Deemphasis: 5% & £ [LHl 2% 5y ¥RV TR @7 | © Deemphasis: Off

B4
Audio Generator:

® Type: Analog (Option B201)

e Connector Config: 5XEXSH AR & 5# ( R3.2.3)

e Output: Alternate L and R continuously: E8Bf (& 3.3.2)
e Ampl Definition: Level e Ampl Definition: Desired DUT Devia-tion1
e Level:flgn, -2.1 dBu (R &% A) e Desired DUT Dev: 40, 40 kHz

e Pre-emphasis Comp: 5% 1E 4 [T it 2% 5T # 1Y 78
SRR E
Measurement Options.

® Response Type: Phase
® Ref Freq: For example, 5 kHz
® Sweep: Linear
e Sweep Points 1002
e Start Freq: 40 Hz
® Stop Freq: 15 kHz
W4 AEIFTIR Level adjustment
EERUNBRAIE.

F%E: MEAS- Audio Analysis— Frequency Response- Diagram Range- Phase Range

ERER MV EREW TR,

ERERET , BERAVERTEATSHENE (B2 RES2)

TRl MEARRE - (F 448 ) PR, RN B RRESBLAEDUT BB T ERRE.
CEMFHNBEERESN ISR  BERERNAEBEH.




Ch: --- RF 99600000 MHz FM Sterec

Attt 20 dR
Explul 15.50 dBm

1ap
Clrwe
24P

Clrne g

_5e

109

-10®

40.0 Hz 15.0 kHz
Fail | Deemphasis: off Ref Freq: 5.000 kHz

Signal Resporse  Fregquency Lirmit Results < Limic  Unit
L nos Phase H1Hz S5.A7T Looj
L heo Phase 15.000 kHz= -1.00 -1.14 o
F. pos Phase 40 Hz S.67 1.00[°
F. nog Phace 15.000 kH= -1.00 1.10 o

Lvl 20.6dBm [Frem Offs -0.005 kHz  [MPX Dev 44,875 kHz STEREGIL 0

32: MEAS— Audio Analysis— Frequency Response: B Z45£ 5 5 kHz #9 L &R
SRR BB 10 B fE e HIELE 1 (0 B BRI R A /B 2 F),

5.4.2.2 E$EH{U £ & (Baseband Phase Response)

B . EEMAVERE

REFANEUBRETBBHEARIIE ( R4.3H)
HR&S®ETL (IN1) B Z R % OM1

il & a4 AR FTIR A — AR ER E

15 8% 51 B A BR B AMPX

MEAS- Audio Analysis— Frequency Response— Frequency Response Setup:

Demodulator:
e Signal Path: MPX

Audlio Generator:
® Type: Analog (Option B201)
e Connector Config: SREZSHALE & (R 3.2.3)
e Ampl Definition: Level e Ampl Definition: Desired DUT Deviation1
o Level: 5N, 6 dBu (RKi#& A) e Desired DUT Dev: #l#0, 40 kHz
® Pre-emphasis Comp: Off

Measurement Options:
® Response Type: Phase
® RefFreq: 0, 5 kHz
® Sweep: Linear
e Sweep Points 1002
e Start Freq: 10 Hz
e Stop Freq: 100 kHz
M4 AFFFTR Level adjustment
EERUNRBAE
5% E:MEAS~ Audio Analysis— Frequency Response— Diagram Range— Phase Range
ERERCEREWHAR
ERERERS , BEEVERTEARISKRNE ( RES33).

TRl MEARRE - (F 448 ) R, RN B RRESBLAEDUT B T ERRE.
PEMFEHNBEERESN IR  BEEERNAEBEH.




Ch: --- RF £8.800000 FHz Fvl Stereo

Tatt =20 db
Explul 15.50 dBm
140 | o
Lo [T .-
40
oo
|
_pa
Ext
T
_ga
_ga
40.0 H= 100.0 kH=
Fail | Decsmphasis: Off Paf Frag: 5000 kb=
Sigral Respornss Fregquency Limit eyt Limnit I nit
P lbos Phase | 40 Hz | | EGEM | L.00][=
MP = heg Phase 100,000 kHZ -1.00 == @
Lvl 20.6d02m |Freq Offs —0.004 kHz |MP= Dew 42 677 kH=z

33: " MEAS- Audio Analysis— Frequency Response: £ 5 kHz B Z55E T, ZiE
100 kHz 89 MPX 1S5589 #8161 & &, 7 7 ZEIR G 1V E fER) iR A IE/ B 28

5.4.3 Y (Balance)

LBENARENRE - AREENZEEBATEH, A RVMS RASSISEFHERERE, .
BREGANRUBRTBBHEAE (R4.38)
HR&S®ETL (IN1) B Z A% OM1

il & a4 AR FTIR A — AR ERE

B 5THE A\ FRE A AF stereo
B 54T BA TR SR
7 E1 FE 2
BEFHRE HERRRY
MEAS- Audio Analysis— Frequency Response— Frequency Response Setup (R [E. 34)

Demodulator:
e Signal Path: L&R
e Deemphasis: FRE R ICE Z 5N TEATERE | ® Deemphasis: Off
Audjo Generator:

® Type: Analog (Option B201)

® Connector Config: Set to match the transmitter (see 3.2.3)

e Output: Alternate L and R continuously: E3Ff (see 3.3.2)
e Ampl Definition: Level e Ampl Definition: Desired DUT Devia-tion1
® | evel: For example, —2.1 dBu (see Appendix A) | ® Desired DUT Dev: For example, 40 kHz
® Preemphasis Comp: Set to match the
transmitter.

Measurement Options.:

Response Type: Balance (rms)
Sweep: Linear
Sweep Points 1002
Start Freq: 40 Hz
Stop Freq: 15 kHz

m 4.4 HFTIR Level adjustment

BEERUNRI RIS

§%E MEAS- Audio Analysis— Frequency Response— Diagram Range— Freq Response Rangeff &
BESEREREFH ™ R

ERERRP , ENTEPEATESKHOE ( RES5) .

TR, MEARRE - (E 448 ) TR, RERENBRBESEMLETDUT BB TERRE.
2ENMFHENBEERESHN X  EFEERMAEEN.

EFEAEHEEERERMPX ( Option B201 ) "= Analog (1,L2,R) "’ , JLUREFH M&S,



Frequency Response Setup B
—Demodulator

Signal Path L&R | Deemphasis Off -

—Audio Generator

Type IAnalug (Option B201)

Connector Config  |L/MPX/AF -- R —— AES
Output AF GEN L AF GEN R AF GEN

[~ Alternate L and R continuously

Ampl Definition IDesired DUT Deviation j

Desired DUT Dev |4U-U kHz

Preemphasis Comp |5l:l Hs j

—Measurement Options

Response Type IBaIance(rms) j

Sweep ILinear j Sweep Puintslll:ll:l
Start Freq |4III Hz Stop Freq 15.0 kHz

34: MEAS- Audio Analysis— Frequency Response— Frequency Response Setup.
FE-FERITE, .

Ch: --- RF 99.600000 MHz FM Stereo
=att 20 de
Explwl 15,50 d&m
14F
Clewe [0, clB
0.05 de
S d‘E‘.
0.1 de
40.0 Hz 15.0 kHz
Pass | Deamphasis: OFf
Signal Reasponse Freguancy Lirnit Fesults < Limit Uit
-l pios Annpl 40 Hz .00 1.00 |dB
F-L =g Ampl 4581 kHz -1.00 0.00 R
Lyl 20, TdBm |Freq ©ffs -0.004 kHz |MPx Dewv 44,540 kHz

35: MEAS— Audio Analysis— Frequency Response: FlE#)Er 48 7 &
RAHYIE/EEE,

5.5 11 §8 & 5 & (Stereo Crosstalk)
LAREHAEMEBEFHNE—ED S —ERBENTHENEREBRURESRET, RTHETIE , 8
—SRBMA—ELEAGRLAEREHRNARFER. 2R , BAREGH , Y ELERTUEHEFR.
BTRAEVEESRE  R&SGETLFFAIEC 244-131Z% - 24 7T = r[AEM , AT LAFE“Crosstalk Type”

( RE36 ) TEE Crosstalk Setup”

o iR (Linear):

HRNGEMRS | AREREHRNARERMN RVS ENAFEEEH HIRNER RVMS BEFK—EL
BH. RBEMLEI dB R, a0, MR MEHEM S EHPH R EHRMNBEBETCE ( HARMEX
E)  BRERNIPETFTHEBERL=M+S METLHER. EEEERLT , HA REBHRNTHES
M RMEREELETIEELERTHNIE,

o JE#R 1 (nonlinear):

ERBMUERTHERT , RRAUEZERSTHNERM (BHRAE ) MAGEHEM ( ZHAE ) PHE
EHRSHER , ERETHFREMLE, /4, HRAUERE  BEAETRE

o iR MEFNIEAR AR S (Linear and nonlinear combined):



ERFRERBENEREREER , EUHEBAFSERAILBEREED B,
RIRIEC 244-13 | HIEEAENBRENFREMERTEEMBEEG S HAEARERZTNIIERERETR
=¥ ;08

ATRAESCABELNEYE , ETLRMUTEAEBEEARASE (Ref Dev ) K AJEE

IEC 244-13RETUREBFETREITHAMNENEEHRFEBERLTAEN . EFRABERNAERE
HREEEFNFENRASRERNZIERE , AAAFTEFHRANE D, R&SRETLAZHITHIE
%, BUtE BRI , EEIZE Desired DUT Deviation” I B5E “Preemphasis Comp” ( 2R 753%1)
ARAEAEEHEEREBETUNEMENAELE , BERRE , AREMAEREFEAEENEERHAIT
RE, BE2ERTERMNEE.

REMADRUBERTEBRANE (R438)
#% R&S®ETL ( IN1) EEERFEKD M1
ELE N 4.4 EFFTRK —MRERE

B ST HE AFRE A AF stereo

B HRITRTEMEA
FE A A
EEERRS EEFERE

(BF& IEC 244-13)
MEAS- Audio Analysis— Crosstalk— Crosstalk Setup (& & 36):

Demodulator:
e Signal Path: L&R

® Deemphasis: Off e Deemphasis: 5% £ T 2% 5 B4V FESAFR R E
Audjo Generator:
® Type: Analog (Option B201)
e Connector Config: 5% & Tt 3% 59 # (see 3.2.3)
e Output: Alternate L and R continuously: E3Ff (see 3.3.2)
e Ampl Definition: Desired DUT Deviation1 e Ampl Definition: Level
e Desired DUT Dev: For example, 75 kHz o Level: filtn, —2.1 dBu (R Ff#%A)
® Preemphasis Comp: 5% 7E % [T 3 5944
Measurement Options:
Crosstalk Type: Linear and Nonlinear combined
Reference: R&L
Sweep: Linear
Sweep Points 1002
Start Freq: 10 Hz
Stop Freq: 15 kHz

i 4.4 EiFTR Level adjustment

BIERUNBIHRIE

% E: MEAS- Audio Analysis— Crosstalk— Diagram Range— Crosstalk Range and Ref Position
EREM A R

ERRRT , BRUBERSETEEZREST)

MREITERE MBEN SEENSES , IFEFEABO 1/LM 2/ R LA , EType” F#“"Audio Generator
Setup’/ , B4 EEE Analog (1/L,2/R) ", 2% , “Signal Path" T #y“Crosstalk Setup”i2f#iZE M , S M
&S,



Crosstalk Setup B

—Demodulator

Signal Path L&R | Deemphasis Off -

—Audio Generator

Type IAnaIug {Option B201) j
Connector Config |L/MPX/AF —— R —— AES |
Output AF GEN L AF GEN R AF GEN

ST —E

[T Alternate L and R continuously

Ampl Definition IDesired DUT Deviation j

Desired DUT Dev |?5-U kHz

Preemphasis Comp |5l] Hs j
—Measurement Options

Crosstalk Type ILinear and Honlinear combined j

Reference IRBcL j

Sweep ILinear j Sweep Points |1l]l]

Start Freq [10 Hz Stop Freq |15.0 knz |

B 36: MEAS— Audio Analysis— Crosstalk— Crosstalk Setup: 1R#x 5% 1 LBV BEEE P E

Ch: --- RF 99600000 MHz FIM Sterso
*Att 15 dB
Explwl 10,50 dBrm
1A4P 0de
Sl 1o ae
24P
Clrw | -20 dB
-30dp
-40 dB
-50dB
Ext
-60 db .
de
-80 dB
10.0 HZ 15.0 kHz
Pass |Deemnhasis: Off  Linear and Monlinear combined
Signal Reference Frequency Result « Lirnit Lnit
| R 15.000 kHz -60.54 -40.0 | dB
R L 15,000 kHz —fi[1,43 40,0 [dB
vl 20.6dBm |Freg Offs -0.004 kHz |MPx Dew ¥9.362 kHz STEREQ

37 MEAS- Audio Analysis— Crosstalk : Z&# BB BEESRALE



5.6 JE#R K E(Nonlinear Distortion)

5.6.1 #5% % % & (Total Harmonic Distortion ) (THD)

BERAEAERFRUERERED 2 —. ERTERGHRATCHFENEERNEE , LB RN dB REM. B
& IEC 244-13 , Rt , FIEMK (d2,d3, ...) NERESHEEREREMNAEEREREZMHEE :

2 2 2
Vams az” t Vams as™ -+ Vays an

THDD.s-ﬁnirmn 1= J

— J E(VR_MS_Harmonic)z

z 2
Vams 71~ + L(Vams sarmonic)”

z z z z
Vams ;1” + Vems a2” + Urms az™ + -+ Veas an

BRTEBEZZN , EESH—RBER , RIBEBAER , MEHENENRE (d2,d3, ...) HEREFHNEREES
B

z 2 2
Vams a2~ + Vams az” + -+ Vams an
THDDeffrzfrion 2=

7
Vams f1

RAZHITE K , RESCETLERNERHBENER 1 EERPHERENERT K MEEERHS
BHHEENER,

EENER - UREMUBREFRAENTE - BEIEFHEMmEE,

RTAERRHRAE , ETLRETWENEE K ELERTERRERFL .

« THD : SRR | 51/ B ( d2-d9 ) HHR 12 14 8 & 36 hn1E — e,

« THD + N ( BRERAE+RE )  HREKEN , T2EEEAIEREFR K. MmN 2E LR
R (15kHz ) WHPHIER < RVEBRMSH AFEEKNEN, SMEIBLBERNMAERK. 85N
t, EERAESETUBEMERMTANTE K NMRENER (HEFRUEURERE—K , R55),

5.6.1.1 #FKKE- F8 (THD - Audio)

IEC 244-13 E , MR AEREFERFITHANER T AEMN. BWAERE 40 Hz M 7.5 kHz 2B &1L,
HRTENEARR  ARFEBERETE, AR T HERHE , R&SOETL HITAENEMRABIFT
&, {#M“Desired DUT Deviation”#l“Pre-emphasis Comp’ A] LA E 8 AFTERNERRE,



EF #ERAE R

BEBMADRUBRTEBBRAINER ( R4.38 )
# R&S®ETL (IN1) E#ZZRE KO M1
ELE 0 4.4 EFFTIREY — ARG E

S AZRE S AF stereo

ST HIT R TR
MEAS- Audio Analysis» THD- THD Setup:
Demodulator:

e Signal Path: L&R

® Deemphasis: Off
Audio Generafor:
Type: Analog (Option B201)
Connector Config: R EZSE A LE Z5# ( R3.2.3)
Output: Alternate L and R continuously: E8Bf (& 3.2.3)
Freq: B0, #)XE&E 540 Hz , 500 Hz , 5 kHzH17.5 kHz
Ampl Definition: Desired DUT Deviation1
Desired DUT Dev: 40, 40 kHz
Preemphasis Comp: 5% £ ICHD 2% 53 # 1Y FE R SRR &
Measurement Options:

® Unit: dB or %2

i 4.4 iFTR Level adjustment.
EERUNMBRAIE
MEAS- Audio Analysis—~ THD- Diagram Range— Auto Range

ERERKRD  FBHWTHDE (RE38) .,

Thit, MEARE - (F 448 ) PR, BRENERRESEBNSEAEDUT BH
TIERRE.
2 BURARIB IR R A R o

Ch: --- RF 99.600000 MHz FM Stereo

*att 15 dB
ExplLyl 10.50 dBm

Lap
Clrw

i1 o2 g3 o< oS =[] d7 g o2

Pacs | Deemphasis: Off Cut off freq.: 15 kH=z
Sighal distortion Fosults - Limit Unit
ITHD 0.019 | 0500 %
THD+M 0.135 | 0.500]
THD 0.020 | 0500 %
THD4+M 0.136 | 0500/ %
Deviation L 40,498 kHz  JAudio Frequency L 500 He
Deviation R 40,440 kHz  psudio Freguency R oo Hz
Lvl Z0.6dBm |Freq Offs -0.005 kHz | MPR Dev 45,307 kHz

38:, MEAS— Audio Analysis— THD: J& 500 Hz B85 K 4 &,



5.6.1.2 #54K K E-E48 THD — Baseband

ERBEMIESVHF /| FM BRSEREEEHE (TR No.5/3.1 ) ETHER , THREVRBRBHI A

a8,

B BERAE-BR
BE@MADRUBRETEBRANR (R 4.38)

# R&S®ETL (IN1) E#EZ=AIFFEO M1

BLE an4 ABFTRAY — AR R E

7% 3% F I A GRE SMPX

MEAS- Audio Analysis» THD— THD Setup:

Demodulator:
® Signal Path: MPX

Audio Generator:
® Type: Analog (Option B201)
e Connector Config: X EXSEALE 2514 ( £3.2.3)
® Freq: BREABEMIER

e Ampl Definition: Desired DUT Devia-tion1 e Ampl Definition: Level
e Desired DUT Dev: For example, 75 kHz o Level: ffltn, -2.1 dBu (R Hi$&A)
® Pre-emphasis Comp: 3% & % T EL 2% 53 4 i FE 5
s =n
Measurement Options.:

e Unit: dB or %2

4. 485FTR Level adjustment

BEERUNBRBRE

MEAS- Audio Analysis—» THD— Diagram Range— Auto Range

EHRKP , ENTHDE

TR, EARRE B (E 448 ) TR, REHNERBESBLEAEDUT S T ERRE.
HURPAMR B IR RS SR

5.6.2 #4385 EDual Frequency Distortion (DFD)

SRAERTHEN _—BN=PEFERUERENAE, EUEILIU dB REMKRT, EFMNE

RENEAMERE

BR(fLAf2) WEM , EMABEEKEEHBENIEE , AXRERA 1kHz, EEHRRREHEKE (f2-f1=1kHz )
FSEERE (L+2)PNZREKE (=R ). =RKEFAEEY (d3=2f2 - f1&2f1 - 2)BRTZREW ( BURRA

BIRE :d2=f1 - 2R d2=f1 - 2&f1+2) EENR :

VRMS{FZ_ Fl} )

ds(F-F) = 20-1 .
(P ) o (VR.WS(Fl.}+ Veus(F2)

Vans(Fa— Fy) + Veys(F + Fy)
dZ(FZ_FI&Fz'FFl):20-10g(RM5 2771 Rms\Iz 1)

Vaus(Fy) + Vays(F2)

_ Vans(2F; — Fy) + Vays(2F, — F
da(ZFZ—ﬂ&2.'?1—1?1_}:20-10.9(R"'”{ 2= P+ Veus(2Fy J)

VRMS(FIJ + VRMS(FZ:}



5.6.2.1 F I8 E 7% (Audio Intermodulation)

IEC 244-13 HEHBMBNARREITR  BABEERE  CHRNPRARESTRE  UEEHRIBEL
MENRS. £ R&SCETL LR AESEHRNSASHRESTLIEY. EHRREADRTE , #15T
M—RERFENEERRERBANRE | YA EESEEEIBECHRANEERE.

EEIEC 244-13 ( TEHM B E1 ) TR , BMEEESHRFTRRNLBERIBET (TRNo.5/3.2) ERAE
BERTERBRMERTE (HE2—HTEH) .

MERGERNRSHEER (E8HEE : L&R ) B , LRBIERS 15 kHz, EiSEELEEREE
BNEFYEFSRMERRES. WENWEREY (LU dB ABN ) 2 22 ASNEXRRE.

BF SHERY

REGADRUBERTEBHEANE (R438).
# R&S®ETL (IN1) EEZ=AIFIFEO M1
BLE 0 4.4 BFFTIR M —AXERE

Bk B 2
THRERR B = TE R
(in line with IEC 244-13) (in line with TR 5/3.2)
B STHE AR E B AF stereo
ST M T B TE R B 5 HABR IR TR AR T

MEAS- Audio Analysis—~ DFD-DFD Setup:

Demodulator:

Signal Path: L&R
® Deemphasis: Off

Audio Generator:
® Type: Analog (Option B201)
e Connector Config: FEZS H AR 54 (R 3.2.3)
e \Waveform: Dual Tone, constant spacing
e Upper Freq: #l40, 6 kHz
® Freq Spacing 1 kHz
e Ampl Definition: Desired DUT Deviation1
® Desired DUT Dev: For example, 40 kHz
e Preemphasis Comp: 5% & & PUEL 2% 534 A9 ¢ Preemphasis Comp: Off
TR

Measurement Opfions:
® Unit: dB or %

4. AEFFTIR Level adjustment
i#Z RUN BRI &
ERERRD , ENERAEYHE (d2Fd3;2 RE39)




Zh: ——- PF 92.600000 MH=z FM Stareo
*att 15 dB
ExzplLvl 10.50 dBm
1ep |-20 de
Clrw
-40 dR
-60 dB
-B0 dB
= sl
F2-F1 2xF1-F2 F1 Fz  =2xF2-F1 Fe+FL
Ext Pass | Decmphasis: off Cut off freq.: 15 kHz
Signal IMD IM Products Results <« Limit uUnit
| EE Fo-F1 04,3 —40.0| dB
I = Fo-F1 e Fe+FL 88,7 45,0 de
L EE 2%FZ - F1 f ZxF1-F2 -83.5 -46.0| dE
R oz F2-F1 -9zl —9.0]de
I iz Fz-F1e Fe+FL -53.7 —+6.0| dB
I iz loxez - F1 8 ouFiFo 26,1 46.0] de
[Peviation L 79.008 kHz |[F1 5.000 kHz [F? £.000 kHz |
|peviation B 79,787 kHz | F1 5.000 kHz [F2 £.000 kHz
Ll Z0.6dBm |Freq Offs -0.005 kHz |MPx Dew 82,263 kHz

39: MEAS- Audio Analysis— DFD. J|E&$XE (DFD ) , LIRHEFE (12 ) 4 6 kHz,
5.6.2.2 E3EH Y H FF(Intermodulation in the Baseband) (%53iE 100 kHz)

IEC 244-138% , $MBHOTEATHEEN , B ABRSHEE | Y ECHNB A RERRE  HEEN
HEBEEHRENIEE, ERASCETLLAEEH A EEEHN S EERET

EREFHHRE M- REBFENERREIBANET iﬂﬁ S EEE S BELAE
WIERFEE, TE®AERNERFBERETE, RS&SOETLIZEHE A SIEMERH A IENSE
RREY, WERBEHHERNRKR, RS VHF  FMEREEERSH (TR No. 5/3.1 ) HEAE
FETE15 kHzZE76 kHzHV SE R EE R HETT,

MHERREHEEEETE (“Signal Path: MPX” ) B | EFREIESERA 100 kHz |, fEiEEE L SER LU
FHBOHEREYL TR MERRS FOARBNEREY (L dB BB ) £ bﬂ??mm;ﬁxrgo

BF EEPHNER

BREMADERUBRTBBHEADE (R 438)
# R&S®ETL ( IN1 )Eﬁﬂiﬂﬁﬁﬁﬁu M1
Bl & an4 AR PR MY — AR 5%

76 5% 51 BB A SR E A/ MPX

MEAS-Audio Analysis~DFD-DFD Setup:
Demodulator:

® Signal Path: MPX
eDeemphasis: Off

Audio Generator:

® Type: Analog (Option B201)

e Connector Config: 3¢ EZS B ILHL & 5T #( R 3.2.3)

e \Waveform: Dual Tone, constant spacing

e Upper Freq: 50, 16 kHz, 26 kHz, 41 kHz, 51 kHz, 76 kHz

® Freq Spacing 1 kHz
e Ampl Definition: Level e Ampl Definition: Desired DUT Devia-tion1
® Level: #I40, 6 dBu e Desired DUT Dev: fi#0, 40 kHz

® Preemphasis Comp: Off

Measurement Options:
® Unit: dB or %

i 4.4 HFTIR Level adjustment
EERUNFBAE
ERRRP , BEREFAEYHNE (d2Md3;2 RE40)




Ch: -—- FF 992800000 MHz FM Stereo
4ttt 15 adB
EzpLvl 10,50 dBrm
14P
Clrw | -20 B
-40 OB
-50 de
E4t a0 de I
Fo-F1 2¥F1F2 F1 F2  2xF2-F1 F2+F1
Pass | Deemphasis: Off Ut off freq.: 100 kHz
5igna| 1IMD IM Products Results <« Limit  Unit
L= iz F2-F1 5.7 —49,0| de
AP dz Fe-F1 8 FE+FL -7, 4 -46,0| dB
P i3 IwF2F1 B 2xF1-F2 -78.7 60| de
[Deviation MPX 40.015 kHz | F1 15.000 kHz|F2 16,000 kHz
Lvl Z0.0cBm |Freq Offs -0.006 kHz |MPe Dew 39,989 kHz

B 40: MEAS- Audio Analysis— DFD: F|E&#5% & (DFD ) , L/RHEE (12) B 16 kHz

5.6.2.3 57 kHz #9 B 7 (Intermodulation at 57 kHz)
£“VHF | FMEREEE %5 (TR No.5/3.1) M“VHF | FMBEZEEKHE” (TR No.5/3.5 ) BT
BTt , FRELW AEREEITETAE ;: 6.2 kHzH31.6 kHzLAK 9.3 kHzH47.7 kHz, 7EiEE , E

D57 KHzR EFREY -

f1=6.2 kHz, f2=31.6 kHz: d3 =2 x f2 - f1 = 57 kHz

f1 = 9.3 kHz, f2 =47.7 kHz: d2 =f1 + f2 = 57 kHz

EEBEERT , £AERBERFER D BIH+22.5 kHz FH+10 kHz, HREEBERFEBEE R&S®ETL £
BMAR , Rt Ea ANENRER 45 kHz % 20 kHz, TR5/3.1BRE , ERAEYESE 40 kHz W5t
EHEERRE, ARYEHTELENEXRRBNSEZREHKRER , BT FERH R&S®ETL & DFD Ihee ( &Hi&

HRENSENEBNERRE ) RAUEE

AEY. Mk, EMREFHREEPAEN,



BF: 57 kHz B R
BEGAINERUBERTEBRAINER (R4.36 )

# R&S®ETL (IN1) E#EERIEHiKwO M1

BLiE an4 ABFTRAY — AR ERE

A& ER 5T A BRTE & MPX

MEAS- Modulation Analysis— Audio Spectrum— Audio Spectrum Setup:
® Signal Path: MPX

MEAS- Modulation Analysis— Audio Spectrum— Audio Generator— Audio Generator Setup
® Type: Analog (Option B201)
® Signal: AF
e Connector Config: ;X EXS AR ZF# ( R3.2.3)
e \Waveform: Dual Tone, independent frequencies
® Freq1: 6.2 kHz or 9.3 kHz
Freq 2: 31.6 kHz or 47.7 kHz
e Ampl Definition: Desired DUT Deviation1
e Desired DUT Dev: #1401, 20 kHz or 45 kHz
® Preemphasis Comp: Off

i 4.4 EiFTR Level adjustment

MKR- Marker 1: 57 kHz

TRACE- Trace Mode: Average

MEAS- Modulation Analysis— Audio Spectrum— Diagram Range— Ref Deviation: 40 kHz

REVAENFRE (2RE41)

I—h: ——- RF 90 00000 MHz Fvl Sterec
= Attt 20 dB RBW 100 Hz ||.-|1[1] —g94.04 dgl
Ref 40.000 kHz A0T 36.25ms 57.000 kHz
14P | -10 He
LT
1 z0he
-30 He
-40 Ha
-s0 Ha
E=L |-80H2
-70 Ha
E. r.-1'_
| 1 ' |
| | | .
m...._llu. wolllle “J ll .“MJLN&
Start 0.0 Hz= Stop 100.0 kH=z
Signal Path MPx | Deemphiasis off
SIMAD MPX 2.0 de [Mod Freg MPx £.200 kH=
THD MP: -7¥g.1 de
L+l 20.7dEm |Freq Offs +0.007 kHz _ |MPX Dev 45.054 kHz OO |

41: " MEAS- Modulation Analysis— Audio Spectrum: (& /FIEZLEEFE 57 kHz THIEZFREY ( HL )



5.7 #&7F3% (Spurious Modulation) ( S/N)

S Ve;
Z _20 Iog Signal
N

Noise

HAGEKRE FLEEAXFEBNFTLERERAE2AREEIIN,. S/INEHES , EREEMS. EBREE
RASHER (BAGH ) ERENLLE  AdB XK :

5.7.1 #E AR FE Spurious Frequency Modulation

5.7.1.1 RN NEREER (Unweighted and Weighted Noise Voltage)

|EC 244-138 EFEAQPKRAIZRMERMENNERBER, ERESBEHNMBUIETS K CEARKE
ITU-R BS.468-4H)iE K28, EEIRKSRMRTREHBAFNEE  URTAMHNAERELERREMHT
RIEFHRT

BT ZEBIAERENQPKRIKEEIN , R&SEETLEAIMEARMSHRIKRETRIE. RERERE T W
fEx R 2E AR BIE,

ARRBREENEERESEAARRERELRSR. EXRFGEREE(Vgna) TREERD ,
FTEEEBAEMBRE (Vyoise) NHERZEH EEHREESEIEREE

FAR&S®ETLE , £A“DUT Parameters” ( 283.1.5) FRANBIBNS2EZRS

( ERIERRENERRE ) #1T5TE, E°DUT Parameters” T8 A “Deviation”B§ , BERIBEER&
SRETLLWMARERBREE, SARFEHENARBEY (R5.3) TRAAENERNEEBER
FTERENEMER.

MRFEH R&SEETL #A&HKEE L M R ( “Signal Path: L&R” ) B FM @B ER K AFEXEIRIZHE
EMEERTIE (“EERKE ITU-RBS.468-4“) , MRZIEFBIEEE (° 1;.%%@ LSRR
&:R") , BitpRETRWEE,

DUTFHrRETAEEEEREN TH,

BF: RIEMMEREER

BREBANRUBRTBBHRAYR (R4.38)
# R&S®ETL (IN1) BEEZAIFEKO M1
B & an4 AB TR Y — AR ERE
B S HE A FRTE B AF stereo
BRG] B TR SR
MEAS- Audio Analysis— S/N-S/N Setup (R & 42).
Demodulator:
® Signal Path: L
e Deemphasis: 5% iE A P B 2% 59 84 A9 T 9 5 ER

Audlio Generator:

e Signal: Off
o SIRMELE ( fHlan“Waveform” , “ Ampl Definition” ) 2 FHER/ |
RAERLIAHAE
Measurement Options:

e Ref Deviation: 2& ZREHRMNARER |, 0 : 40 kHz
MEAS- Audio Analysis— S/N: EBEUAIZE (R E 43).




5/N Setup B
—Demodulator
Signal Path ~ || Deemphasis |5I]|15 'I
—Audio Generator
Type IAnaIng (Option B201) j
Signal off -
Connector Config  [L/MPX/AF -- R -- AES |
Output AF GEN L AF GEN R AF GEN
Waveform ISingIe Tone j
Freq |500 Hz
Ampl Definition ILE\teI j
Level [6.0 dBu
Preemphasis Comp IOff j
—Measurement Options
Ref Deviation |4IJ.IJ kHz

B 42: MEAS— Audio Analysis— S/N-S/N Setup: B & #5455 F5HE 1 HE

Ch: --- RF 99800000 MHz BM Sterea

*atr 15 de
ExplLwl 10,50 dBrr

Pass Deemphasis: S0us | Ref Deviation: 40,000 kHz
Signal Detector Filter Cutoff freq Umit = 5/ Linit:
Eut L RMS Flat 15 kHz 6.0 arz.n w2}
L Pk Flat 15 kHz .0 B35 R
L Pk ITU-F. 465 wtd 15 kHz G6a6.0 o2 B

Lyl 20.60Bm |Freq Offs +0.005 kHz  |MPX Dewv 5.711 kHz STERED |

43: MEAS- Audio Analysis— S/N: E=/E =17 L 158 R MEFMEEEL

5.7.1.2 iBHA 14 1 2 B Periodic Noise Voltage
EHMRERESHEATANFIERBN T EREN TEER, ERTFENIENSEEFER
BEmRBZBEWLER | AdBRTR,

BRTRECEAERETTHAENIIAI , RESCETL EXIFEEBEMFTEKRNTIR, EER , h A N AFLH
bnfsk#E ( Blan 150 Hz B E SRR IE{E> -80 dB ) ELERRHF. FAF AT URIRM R SR BIH S REITHEF



BFERERE
REBADEURETBBRANE (R4.35 )

#& R&S®ETL (IN1) E#EEREHKO M1

BLE an4 ABFTR Y — AR ERE

&2 5T A BRTE B MPX

MEAS- Modulation Analysis— Audio Spectrum— Audio Spectrum Setup:
® Signal Path: MPX

MEAS- Modulation Analysis— Audio Spectrum— Audio Generator— Audio
Generator Setup:
e Signal: Off
o SIRMELE ( Hlan“Waveform” , “ Ampl Definition” ) EFHEH ,
RAERIEWUE

MEAS- Modulation Analysis— Audio Spectrum— Audio BW: 20 Hz

MEAS- Modulation Analysis— Audio Spectrum— Diagram Range— Ref Deviation:
f5izn, 40 kHz

% %E: MEAS- Modulation Analysis— Audio Spectrum- Diagram Range— Ref
Position: fEE5%EMW AR ( a0 , 130% )

TRACE- Trace Mode— Average

MKR- More— Marker Peak List

MKR— More— Marker Peak List— Left Limit: 5121, 150 Hz

MKR— More— Marker Peak List— Threshold: %0, 80 Hz

MKR- More— Marker Peak List

BEAEMNIEE (RE44 ), FAPRINTREBEZFEARIERENSINEH (RE
45)

Frequency /|
' 43.201 kHz -89.723 dB
2 86.602 kHz -103.824 dB

44: MEAS— Modulation Analysis— Audio Spectrum.: AXF-105 dB ( & )
B IREE R (Peak List: MKR— More— Marker Peak List) 5 Z




iZh: --- RF 92.600000 MHz FM Stereo

* Attt 15 dB REW 10 Hz M1[1] -g9.72 dB
Ref 45,000 kHz LQT 362.497ms 43.201 kHz

1AF |-40d2

A
3 -50 d2

-60 dB

-70dg

-20 dB

Ext |-oode ¥

-100 dB
——TH -1U:|I.JUL|

51

Start 0.0 Hz Stop 100.0 kHz
Signal Path MPY | Deemphasis Off
SINAD MPx —---| Mod Freq MPX ——=-
THDY MP= | e

Lvl 20.6dEm |Freq Offs -0.004 kHz__ |MFX Dev 0.021 kHz RGN

45: MEAS~ Modulation Analysis— Audio Spectrum: $E58 #9557 14 IR B ZEAR-105 dB.

5.7.2 & FA1& (Spurious Amplitude Modulation)

ARAEFEREARNWESECAN EBMWARRE, IEC 244-13RE T APKRAISHTRE , ¥ A
REEERS, FFEETSI EN 302 018-11R %47 B 2 b FIPK#RIZR 1T | BSEERFIE20 kHz, BRI
TR5/3AHMTHABREFERFHEFQPKEIKERAITU-R 468 widRA INERIKERAVE R TET

# , BSEEMRM20 kHz, R&SRETLXIFFAEMNERE.,
HHRBAZERELEFVMARNBER TETH, ER , BER100%MFARRE ( “Mod Depth” ) HE%E
5.7.2.1 &g A {5 5% Y # B 7 18 (Spurious Amplitude Modulation without Input Signal)
HAMBIEERE K SUEEERRISHEENREEREIEREEHRNERTHIE. FRRTA
SRR ENERSENE D .

BF SR AGHNEREEFS

BREBANRUBRTBEBHRAYR (R4.38 )
# R&S®ETL ( IN1) E#EZEAFEKDO M1

BB a4 ABRFTR Y — ARARE

18 3% ST ARRE R MPX

MEAS- Audio Analysis— S/N-S/N Setup:

Demodulator:
e Signal Path: AM
® Deemphasis: Off

Audio Generator:
e Signal: Off
o HAEHRMERR , FTATEEREFR ( H12“Waveform” =i
“Ampl Definition" )

Measurement Options.:
® Ref Mod Depth: Permanently set to 100 %.
MEAS- Audio Analysis— S/N: FEEUHIZHE (RE 46).




iCh: --- RF 99800000 MHz FM Stereo

*att 20 dB
Explwl 15,50 dBm

Pass Deemphasis: Off Ref Mod Depth: 100%
Sighal Detoctor Filtar Cut off frag  Limit < /M Unit
Eut A PE Flat MNane &6.0 726 dB
A PE Flat 20 kHz 66.0 770 dp
A QPK Flat 20 kHz 66.0 85.6 de
AN Pk ITU-R. 465 wid 20 kHz 66.0 G458 de

L¥l 20.7dBm |Freq Offs +0.285 kHz _ |MPx Dev 0.028 kHz oo |

46: MEAS— Audio Analysis— S/N: 3 2 7T# ETSI EN 302 018-1 &1
FE34THTRSE/3.1( BERAREREES ) BE 11T IEC 244-13
PrERA R 5 E 52,

5.7.2.2 [E]> #t& (Synchronous Amplitude Modulation)
AFVMBASAEBRSEERE, ER FM-AM B —ERE , SINEARFEPN RFEREMRE,

BREMADEUBRRTBBHEAIE (R4.38)
# R&S®ETL (IN1) EEZAIFEKO M1

Bi B w4 ABFFTR M — MR ER E

153 ST A SE A MPX

MEAS- Audio Analysis— S/N-S/N Setup:

Demodulator:
e Signal Path: AM
® Deemphasis: Off

Audlio Generaftor:
® Type: Analog (Option B201)
e Signal: AF
e Connector Config: BREXSH A AL B 5# ( R3.2.3)
® Freq: For example, 500 Hz

e Ampl Definition: Desired DUT Deviation1 e Ampl Definition: Level
e Desired DUT Dev: For example, 40 kHz e Level: 5N, 6 dBu (see Appendix A)
® Pre-emphasis Comp: Off

Measurement Options:
e Ref Mod Depth: Permanently set to 100 %.
MEAS- Audio Analysis— S/N: SEEUH K&




5.7.3 57 KHzIEE h R ZE (Noise Power Density at 57 kHz)

RS VHF | FMEREEERSH (TRNo.5/3.1 ) EREAEFRSBNH HIFABNR B IHER
EOEZRBTRS/3AMNBEER , WEL600Q1E57KHZEE R KMR-100, EERIEMRR T RDSIEEFRNE
%2 2SI,

HAGO0QWEHEY , REDXEEL SR, REEBRNALEY  sER—ENRB. Bt , &

ﬁ%ﬂ%!ﬁﬁtHJﬁ%ﬁ%ﬁ&B@#@iﬁﬁéiﬁﬁ@iiﬁﬂﬁ?ﬁmﬂsﬁém%eﬁﬁ , IR BBERBEE" . BIt, TR5/3.1
B RERBEENEEIEBHAAFRUREE (HR40 kHRENHEFAREE A6 dBu ,, BFMER

£600Q ) MEHIKNRENEEE, AREEIFEREEER LESEWEENL , FRUAEES L8

FI 498 B 45 RT3 5 #0 =2 MR

HAEMRERRE , R&SCETL AT RENEE, ZEERD , REFREZE HSERE ( FHRELOM
BNSERY ) EEMEE. SEGREHT —RAMMENES , YEBIRBFENIERE,

EMEAENENERBEHEN AN, MTR5/3.1EXNHE  BEIWRZEHREENXRNEEN
B, Uimw AsE

dBm
( B(l mW -1 H Hz )

The "noise deviation density” for the R&SeETL, on the other hand, describes the quotient of the RMS noise
deviation and the square of the bandwidth, set in relation to the reference deviation

—FE , R&S®ETL ¥ “noise deviation density B ERBZEE" BI#ERT RMS BEREBRNEETLSNE , HY
RSERB, EMEHE T AREER

) reduced to

) Noise power 1
10 log( : - ) =
Bandwidth 1mW
201 (RMS noise deviation 1 ) dB modulator constant-Reference dematwn)

+ 20 loy——
VBandwidth Reference deviation vHZ /Load impedance

W

Demodulator output voltage

Where Demodulator constant = - —
Nominal deviation

BERLE RERE 7]
devuatuon)q@maﬁf‘%aﬁwé# 2 qﬂﬂﬁﬂs&%lﬁialﬁ *‘“ﬁi%a&%ﬁ%ﬂ% FREEMRLEEHIRO
dBm, At , £ 40kHz W2 EZ /B (IEEHTE 600 BUREFE 177 6dBu ( MM TR 5/ 3.1 FIER
#) ) , HEWA 20kHz ( HHER 600 BUIBER 0dBm ) EASEZRB.

HREENT S , BB RZEEERA BB Evoltage density” 3RE H ¥ L FHERIENY
Hz :

|74 [v,%] = mor with Sl units: V L ‘:f ’:T] - Jp [’:f:_‘j] ‘R [I:;zr -.r::]

BETHNREREFENBEIHENRTRBERNREDRTE,

-—-—.




BF  E57T kHz R BThRZE
BERANERUBERTEBRAINER ( R4.36 )

# R&S®ETL (IN1) EEZ=AIFKEO M1

BLE an4 ABFTRAY — AR AR E

S 3% S ARE R MPX

MEAS- Modulation Analysis— Audio Spectrum— Audio Generator— Audio Generator Setup:

Audlio Generaftor:
e Signal: OFF
o HMRNEHRMER , FTUTTEEBERR ( HlA“Waveform”s
“Ampl Definition" )

MEAS- Modulation Analysis— Audio Spectrum- Audio Spectrum Setup:
® Signal Path: MPX

MEAS- Modulation Analysis— Audio Spectrum— Diagram Range— Ref Deviation: %0 20 kHz

MEAS- Modulation Analysis— Audio Spectrum—-» MKR- More— Noise Meas: On

MKR- Marker 1: 57 kHz

TRACE- Trace Mode— Average

MEAS- Audio Analysis— S/N: FEEUAIEHE (R [E 46).

RRRLE ( RE47)

Fh: ——- RF 99600000 Mz B Stereo
TAlt z0dB REWY 100 Hz Nnoisel -121.31 dBfvHz
ref 20,000 kHz AQT 36.25ms 57.000 kHz
14P |-10 dB
A
91 20 de
-20 dB
-40 dB
=50 dBb
Fut |-60 dB
70 db
-0 dBb
-90 db
M1
| i cviciida diana, ot bl e st sl
Start 0.0 Hz Stop 100.0 kHz
Signal Path MPx [Deemnhasis Ot
SIMAD MPX 0.3 de |Mod Frea MPx 43,999 kHz
THD MPX -14.0 dBb
Lvl 20, 7dBm |Fraq Offs -0.009 kHz __|MPX Dev 0.025 khz Honcy

47: MEAS- Modulation Analysis— Audio Spectrum: 57 kHz B IR B 1) F 2 /&




5.8 & AKY & (Polarity of the Input)

WAERARBERAGHEN ERFERSTENRAN HMARNFEREM, A R&SGETL BBt
EMESFARBEE—HERRESN , AUUTHRELXEARERHN : 2=211, ARELEHR
WHEALRRISEEN , FTAEEEN , HP FBRENEHEAREIRENELHE (RE48),

N\ /

TR 2 -
f%ﬁ?’?ﬁﬁﬁ% -
A

Amplitude

Time

(=]

A~
\ A X/

6] 48: f 125 FE 1L B I R Y 15 5 B B IE UE (B A B B A R BUE B AT 155

UTH7EENRLBRENRE ABELATUNEBHERN A RNETRE, ERF—ERENE
MHRER , MM S EHREYE  MERERVRREREFFE . LIRLAEFIETH , &
TR s E M@ AN BE EREANEE,

BREWADRUBRTIBBHEAIIR (R4.38)

# R&S®ETL (IN1) EEZERIFEKO M11.

B B W4 480 TR B —ARERE

S AZRE R AF stereo

B 5B T B TSR

MEAS- Modulation Analysis— Audio Scope— Audio Generator— Audio Generator Setup (& & 49):

Audio Generator:
Type: Analog (Option B201)
Signal: L
® Connector Config: BXEXSE A LE Z5# ( R3.2.3)

e \Waveform: Dual Tone, independent frequencies

® Freq 1: For example, 500 Hz

® Freq 2: For example, 1 kHz
e Ampl Definition: Level e Ampl Definition: Desired DUT Devia-tion1
® [evel: For example, 6 dBu (see Appendix A) ® Desired DUT Dev: For example, 40 kHz
® Preemphasis Comp: Off

MEAS- Modulation Analysis— Audio Scope— Audio Scope Setup:
e Signal Path: L
o 4.4 EiFTAR Level adjustment
MEAS- Modulation Analysis— Audio Scope— Diagram Range— Trigger Level: it 2 EERE AT
NELERE B G E; 5 N30Hz
BEFEENEHERSANREBRENEHE (RES ) MREEX , BETSEA.




Audio Generator Setup B

—Audio Generator

Type -
Signal IL—LI
Connector Config  |L/MPX/AF -- R —— AES =]
Output AF GEN L AF GEN R AF GEN

L . off  off
Waveform IDuaI Tone independent frequencies J
Freq 1 |500 Hz Freq 2[1.0 kHz
Ampl Definition ILEU’E| j
Level |6.0 dBu
Preemphasis Comp IOff j

49: MEAS- Modulation Analysis— Audio Scope— Audio Generafor
- Audio Generator Setup: 1 Z1E I EIEE.,

Ch: —- RF 22.600000 MHz Fv Stereo
*att 20 dB TrgSrc Tracel
ErpLwl 15,50 dEm coupling &C
1AP | 60 kHz
Clrw
40 kHZ = i x a

A AL A VA
iz | —— ." !
oV TAYIRYAYIRVAYIRYAY R

-20 K] Z| T L=y o " = L L¥ L
-40 kHz

-50 kH=

Start 0.0 s 1.0 ms/ Stop 10.0 ms
Signal Path L |Deemphacis Off
+ Peak 41,226 kHz | £ Peak/= 32,402 kH=z
- Paak -23.079 kHz |[RMS 20,753 kHz

| | 20, 7dRm |Freq Offs -N.N0& kHz |MP e A7 907 kH- STERED

50 : MEAS —Modulation Analysis— Audio Scope :E8AEE4F , 2 =211 F,
IFUEME ( +IE1E ) BIBH ERARBIESERELIE (-Peak ) , WEHAE
HEHY IEBE A (BB BT F I8,

5.0 B{u# A {S4% Digital Input Signal (AES/EBU)

AZEERSHIZIRMAES /EBUBIA , THAKBILSHEER (THERESE ) ZARHE, TR
AES /EBUBI A , AJAEEHETLARBWANRIE |, Hl0IRIE - $AREPE (54.1.1) MABERS

(55) WAIE, EBZEXETIENHEZERBERBERERKRE, AHETSEE/BNENF
MEE, MR , ERRER T ZENBHERNEE.,

EHTRAE , BEEEATE A AES Stereo” , M fFF R&S®ETL #Y AES #wiGes. EFEA R&
S®ETL By AES #miEss , AFIEIEAES/EBU (Z##4 B201 ) "EASHEASREE", EICAZHNEHN
AES B A |, “Impedance(FE#1)"58EH 75Q8 110Q ( 2RE 51 ) . AES/EBU K{E3%EE L dBFS &
o ERER  ATLUEBE Type FiE{E“Desired DUT Deviation” REI AFFENSEER/E., BT HR
AES/EBU B A , BLEEHNBRETUAREEMEERLHERNAE,



Frequency Response Setup B

—Demodulator

Signal Path

LE&R | Deemphasis Off -

—Audio Generator

Type

Connector Config

| AES/EBU (Option B201)

Impedance | 110 Chm

Lelle]Le]

[L/MPX/AF - R - AES

Output AF GEN L AF GEN R AF GEN
DGR NCFE  AEs/cby
Ampl Definition ILEVEl j
Level [-6.0 deFs
Preemphasis Comp |0ff j
—Measurement Options
Response Type IAmpIitude(rms) j Ref Freq IW

Sweep | Linear

j Sweep Pl:lintslll]l]

Start Freq |10 Hz

15.0 kHz

Stop Freq

51 . MEAS- Audio Analysis— Frequency Response— Frequency Response Setup:
R FIE 2518 AES / EBU BIAHY & SR IG5 E LRI 51

HEHCNEBESR  BRTUERNBH=-ATERERRKS (RES52) . ERHNIUTEER :

AES imiERERERBENRFRILAXER | AEHNENMEN RA X BLAEERIE

h: --- RF 99,600000 MHz FM Stereo
*att 20 db
ExplLwl 15.50 dBm
14F
Clrwe 17
AP
Clrws | 937
——— mim—_h
050 [I——
E=t
-1=
40.0 Hz 15.0 kHz
Pass Deemphasis: Off RFef Freq; 500 Hz
Signal RESpONse Frequency Limic = Resullz < Limic Lnit
| pos Phase ZE0 Hz 0.01 10,00
| neg Phase 9,435 kHz -10.00 28 o
oz Phase 220 Hz 0.01 10,00
R neq Phase 15000 kHz -10.00 -0.58 o
Ll 20, 7dBm | Freq Offs -0.004 kHz  |MP Dew 89.526 kHz STEREOD

52: MEAS— Audio Analysis— Frequency Response: 2594 AES / EBU A

MY FIRARMIRER,

—



6 HEEEEE (Abbreviations)

AES/EBU | Audio Engineering Society/European Broadcasting Union
AF Audio frequency
AM Amplitude modulation
AR Autofahrer-Rundfunk-Information (German wireless information service for car drivers)
CCIR Comité Consultatif International des Radiocommunications
DARC Data Radio Channel
FET Fast Fourier transform
FM Frequency modulation
IRT Institut fiir Rundfunktechnik
IEC International Electrotechnical Commission
PK Peak
QPK Quasi-Peak
RDS Radio Data System
RMS Root mean square
SCA Subsidary Communication Authorization
Technical guidelines for Germany's public broadcasters (Technische Richtlinien der dffentlich-
R rechtlichen Rundfunkanstalten in der Bundesrepublik Deutschiand)

ff8&A Input Level and Frequency Deviation

A1 RPEER

TRERTATEISKHz EEFENERRBMSAERANZEEAE, WEFHANZESTHEEE (6
dBu BYREEEE M 40 kHz =% 50 kHz W A BRE ) BETHREAN FM RHEEE, IREEHME

B, AJMERABNARERTE (RA2),

tion [kHz] at
15 kHz

1
lg
>
]
o°
o
£
]
o
(@]

Nominal deviation of 40 kHz, nominal level of 6 dBu

Audio level without Audio level Audio level

preemphasis Preemphasis 50 pys Preemphasis 75 us

[dBu] V] [dBu] I\ [dBu]

[Vl




Nominal deviation of 50 kHz, nominal level of 6 dBu

Audio level without Audio level Audio level
preemphasis Preemphasis 50 ys  Preemphasis 75 pys

tion [kHz] at
15 kHz

1
¢
Q
=)
=
£
N
D
o

[dBu] vl [dBu] \] [dBu] [V]

A2 B RESAREE . MBS RRE
RIBERMERANRE , WAREALA dBu R RT. FR R REEN , dBu REBNHER
B, eR$53 dBu MEBIAMIREFEMT:

Level?[V]
Level [dBu] _ . il
Level [V] = JﬁOO .10 10 . 10-3 Level [dBu] = 10 log(600 . 10_3)

RERSFMNASSEESERRELBENHEELABRE. ABREBEETRANERMNBSE L
tWEFTRE, ATHEESHEEESPREAANBEUESHENRE , U TE2ERRBEK
= :

Desired deviation

Level [V] = - Nominal level [V]

Nominal deviation

Desired deviation

Level [dBu] = ZOIOg( ) + Nominal level [dBu]

Nominal deviation

HNFERHE BN B ANEEERBER 50us , XBIR 75us, EBRFEFITHRFAERE
FHBESHREERMEENEN. EFHAELFLBARER K FSEHHETHENHEE,

Factor for the increase = Jl + (2 - Audio frequency - Time constant)?

1

Increase [dBu] = 20 log

\/1 + (2m - Audio frequency - Time constant)?



Increase in the audio level for a time constant of 50 us:
Audio 40 100 500 | 5

frequency Hz Hz Hz kHz kHz

Factor for

the in- 1.00 1.00 1.01 1.05 186 | 213 | 256 | 3.30 4.82
crease

'“crzf‘e'" 0 0 0.1 04 | 54 | 65 | 81 | 103 | 136

Increase in the audio level for a time constant of 75 us:

Audio 40 100 500 1 5

frequency Hz Hz Hz kHz kHz

Factor for

the in- 1.00 1.00 1.03 1.11 2.56 3.00 3.67 | 4.82 7.14
crease

'“C’?BSE'“ 0 0 02 | 08 | 81 95 | 113 | 136 | 17
A3 S ESRHMEN R

HRAWAEES 6 dBu FLAERB A 50 kHz VR 5# ( HHERK 154 R ) , EZEZI 100 kHz W RB
EEETUTSHEEAEE -

20log (100

50

)+6=12d8u %-1.54=3.09V

BB R&S®ETL Ky “iki&E E & (Ampl Definition)” ( 2R 3.2.5 ) TH“E 8 E 4 885%E (Audio Generator
Setup)" P ETHENIERE , ATl AFTENEERSE (“HHEH DUT fR# Desired DUT Deviation” )
EFHEEESEN dBu RS (“BREER ) , ik , EiEF Ampl Definition”l , & ZE#,
R BB STHAE A S0us B , Al AN ZHEEE L EREEAENE, MREBRE 15 kHz FHEE
ETH 100 kHz "% , BIFHEAELARENT

1

20log— = 13.6 dBu
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Fft$%B Automated Measurements with R&S®TxCheck

R&S®TXCheckE 4t FERREFESER&SRETLL G ERH, ZEHELABHETIE , ¥
FEERMERERRE., EBIR&S®TXCheck , WAL BEHTUTAIE -

e Transmitter Output Level (5.1)

e Frequency Accuracy (5.2)

e Audio Frequency Characteristic (up to 15kHz, or 17.5kHz for Mono Transmitters) (5.4.1.1)
e Baseband Frequency Characteristic (up to 100kHz).(5.4.1.2)
e Audio Phase Response (5.4.2.1)

e Baseband Phase Response (5.4.2.2)

e Stereo Crosstalk (5.5)

e Total Harmonic Distortion (THD)(5.6.1)

e Audio Intermodulation (5.6.2.1)

e Intermodulation in the Baseband (up to 100kHz) (5.6.2.2)

e Digital Input Signal (AES/EBU) (5.9)

AFERGETETHTBMIO5.ETLIX", TER & S®TXCheck P T BIRZ S4B | B8 o] AT 38 5
AL & REARNMPXE AETAFIETLLEBHITHRE -

Performing Automated Measurements Using R&S®TxCheck
Copy the file 7BM105.ETLtxi to the R&S®ETL.

Check to ensure that the max. input power is not exceeded (see 4.3).

Connect the R&S®ETL (IN1) to test port M1.

MODE- TxCheck

In the R&S®TxCheck application, go to File/Open Profile (*.ini) and select the previously
copied profile "7TBM105.ETLtxi".

By selecting the “Settings” tab, adjust parameters such as the frequency and transmitter
parameters (see Fig. 53).

Set the basic configuration using the "Write Settings to ETL" button.

If necessary, select the "Measurements" tab to adapt the configuration of the individual
measurements (such as the "Desired DUT Deviation" and the "Pre-emphasis Compensation")
as well as the limits for the individual measurement parameters (see Fig. 54).

Go to "Measurement/Start Measurement" to start the measurement.

After the measurements are complete, go to "File/Save" to save the results.




ETL TaCheck - TiCheck] - [TxCheck1]
W File Settings Measurement Yiew Window Help

DS HEES | E D E

Header Settings |Measurements| Graphics | Warningsl Summaryl

I Use Local ETL Settings

Read Settings from ETL

Reload Standard Profile

|FM Stereo J
|Nune J
Write Settings to ETL

RF [MHz]: I99.6
Channel Bandwidth:  [400 kHz [
Input Impedance: |50 Dhirn J
Level Unit: |dEm J
[

Connector Config: |UMF'}UAF - R AES

DUT Parameters

Input Level Analog [dBEu] |6

Input Level AES [dBFS)] |-6
js0.0

Deviation [kHz]

Fig. 53: R&S®TxCheck User Interface, "Settings" tab.
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Fig. 55: R&S®TxCheck: 18 B &
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