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I de A A9 Axg F4E FEE)
A e vEo] EHT o £ =EdME F
Wz S AALY theFst Qe Feje] 2hEg A
4. CISPR 25 7123 93 Algubd 2 2344
E Agste dEE ey F2zd 2 {3 ut
£ Aol ¢t CISPR 25914 FAE @A HFA
AFE A A3y, NFWH £AH 2 NPE
EZ3%oh

o

0. AE REE oLt =2

0

21 A& oLt XA

2 dFddMe F4& 9)ste] POLE <teluel
GLASS ¢telv-E o] &3t <telvt el 2 33
AANECE D gHU ZE 542 (& 2)9 713
Aok AEE QHelv 5 WY dEE A49E4, A
A 5], =) o B ek (Passband Ripple), 7+ EA
o] A Fojof ar E3] 7+ SA(Attenuation)
ol ¥ F A5 FFE vA7] P 4He
Z 60dBojA}e] EAe] @ FHTL HEH VR

DT
AN AR THY
o R
" FEAER

4}

FAE FAA, de s, FHAL AT
oA 2~10dB7} ZEZ o] 2 U $A
AA Hed oA Ju AF dFEE
°of ¥ FEHod + ok

Ly

B

Ao =
=]

—_

=3
i
7

rL.~H”<>l>l
=

9 %

ofje

22 Ng Atg &3z 2 A

A

7|

=

AR A% e 25

I-N
rlo

e gt 2.

(1) ¥hy Azs} wAlgK(Narrowband Emission)
24 x4
- o] 1Y A ON (Emgine ECU, TCU % Z}= Unit
CPU Clock F=249])
- 22 ON (FM:90.1 MHz / Volume 10)
(2) Fe Axw wrAleKBroadband Emission)
4 27
- dA Idle Running(¥ A% AE/31e ] A7)
Az AERE v AFEAY)

- 22 ON (FM:90.1 MHz / Volume 10)

£73& 9% Ag 4dulE CISPR 12 2 CISPR 25
£ U5 F e FA AYQ 3 A5 A
d4 EMC Anechoic ChamberE AMH-3I% T A9
37] AISE el J)Edath

- Al&A4) 9 EMI Test Receiver

- A ZA} : Rohde & Schwarz

TE A7 20009 HAst s 3 A 2ok BEES 93 A1y A A8 FPHAFUTh,
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B 1D A8AFY ey 27,

A % 9284 otelL} Type 394
_ Active Antenna
- NEX-P
A-CAR A8} 2.0 LPG (Glass Antenna) Rear Glass
_ Active Antenna
. ALZ 8] %
B-CAR 2384k 2.0 GSL (Glass Antenna) Rear Glass
Active Antenna
. ARV 2
C-CAR Z2IRVA} 2.0 DSL (Glass Antenna) Quarter Glass
_ Passive Antenna Rear Glass
- ALZ 3 %
D-CAR 453 20 GSL (Glass & Pole Antenna) Rr Side
= Passive & Active Antenna Rear Glass
. A &
E-CAR =2t g2 32 GSL (Glass & Pole Antenna) Rr Side
(H 2> FM g4 ot} BE EA.
NO. Specification Data A-CAR B-CAR C-CAR D-CAR E-CAR
1 Frequency Range 76 ~108 MHz — — — —
2 Output Impedance 75 Ohm — — — —
3 V.S.WR 1:4 — 1:2 1:1.8 1:2
4 Gain 6dB 5dB 5dB - 6dB
5 Gain Frequency Response +2dB +2dB — - +2dB
Gain Temperature Response
6 2dB 1dB — — —
~20C ~ +60C d | 1d
- - 299 . ESS(ES-KI)
1
,,‘ - a4 WY 2 5 Hz~1,000 MHz
{ - AME A7) Z5H Av) (Peak Detector)
| AZS fiste] N@ Fok5 heS FM(BT MHz~
; 18MHZ)Z 35T, e #Ha F4AF AIZHSCAN
s time) 10 SMHzZ, o & Z(Bandwidth)& 120 KHzE
A AR AT
. antenna nterconnect 2-3 Alt—‘é tgté‘ E_J IE_‘il_
[Z% 1] CISPR 250 &A% A8 et
WAL & A e WA Eoln
R s 271e) NFARS 9139 sl o] AerE EMC
Anechoic Chamberel] $] 38t 3 %2k ote| 1} 2 Ambi-
(28 1] 2z elte] A} 34 WAL ent NoiseZ ZAaAth AFE FANLHUL)=
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[23 5] D-Car Test Set-up.

[28 4] C-Car Test Set-up.

CH 3 el o dig dAA.

N o FA7] ey guldel MY A U(dB pV)
B g Tty o - = .
U9 44 F7 Aoy #2 7] Jug
MHz FHFA ATA THFA H5FA T2
MW 0.53~2.0 6 19 15 28 0
VHF 87 ~108 6 (15) 28 15 28 6

of o FAIE Fe %EL (E Dol FAJE dFFq) EH;HH‘ﬂ &

M-S tigelX e Bl(Mono)l S BT 28 # L(Stereo) 571 Bl S s} waio] m17bsin, ojze] VHF (87

M~108 M)t & 9] Ztoll 2&5 90

() &2 |4 A&add g grE g,

MW : Medium Wave (Amplitude Modulation, AM)
VHF : Very High Frequency(Frequency Modulation, FM)

[Z18 2]~[2%” 519 7ol @At A% <yl 27 3 3y A3t YA Broadband Emission)
Q] R9) XA Z7)(EMI Test Receiver) 2 A3} | 57 270wt AF VR fYse AF A
2k A& SRR FA s 2 AP A

o) Aakml wha}EE(Narrowband Emission) 27
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ABAE Al gk F4%
0y aRagel 71 g 8

v] 7+¢] Ground9} ¢t
T2 IR ¢

A@Ae 2002 ERaYTh
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Lt
o - — I
i
Sk
a —_——d 4;
|
" Adive (s Antenng ;
|
I
6. 1 S PO
Ambient Hoise
9 + +
) |
D e 2] ] [CCTT D)
Froquenty P14
(a) Broadband Emission.
(38 6] FMoY A
Lew! oy
2
k) t i
Adive Class Anfama
n T -
o
12 .
. ! | A
i ' . vl ' .
» - e L
Arrbiert Noise |
-0, ;
|
Do e = D T
Fresuesey ]

(a) Broadband Emission.

(3% 7] FMUY N

9 &AK e ABBA (F 3D CISPR 25, CISPR/
D256/CDVE

AR

31 HE|2 QL HE A

(28 6], [1® 7], [2¥ 812 7 AldA &9 FM

Za g gk A(Optima), B(Magnus), C(San-
tafe) CARY] AlgZdsolch A1 F dl (IG on/

Lews] (IBY]
41 - ——————— e e e
n !
P4 + +
" AdveGhspdeoe
Anbiet Neise o
1
1
10 | N
F k
R I T " JLAT R T
Frequency {Hz]
= =
(b) Narrowband Emission.
ZFEHA-Car).
Leve: [B4])
43
Al
Z)‘
1g:m - oo ————— Adtive Glass Artenna
Anbiat Noise
e
' )
! ;
dEBU o 1 o 105% R
Fraguenzy |He
(b) Narrowband Emission.
Z}EKB-Car).



LeveljdBy]
B -

3

|
t
1
1

2
|

|
\
l
» . Artive Qlass Antenna

) r 5
Ambient Noise
|

|

165% o

a8
A -
2 N

T ]

Feecursy 4o

(a) Broadband Emission.

[J8 8] FMu Y

AR off), FHAAFZA/AZF 8 off) 22
2 AY548A . CISPR 25 @AAE 7|E5]
A A3 FH AU F7e] A5 @S B
Ao B o5 g3 g A5
YEhbA] kY ded Je5S A8 A5
g 3A Aole 2AHA th 53] A-CARE
[Z2% 6]9] @< () E Fd 3 A g 540l
*1 &3 #5 Fol Fu5 ¥sto] uet CISPR 25
];‘g _7;__‘,}3].‘_—_ )J-EHE B2 olocq B, C-CAR
€ 29, dig 25 $AANE 2H8A Ftrh
ol& ¢HElUY EA(ZHEA L o5 )37)r AAZ
74 ol JAHAAY EMI B F
Ak

2ore e o &

32 HAE QELE B X2

[Z# 9], [1¥ 10]& NF2eke] FM F3k4= of
o] 3k D-CAR(SM 5)¢] 13}, 23+ A18 Aol
A F AZF2AZ UHAAG on /AFF-3} off),
RGN F2A/AERE o) 2H0E NES
A &%tk CISPR 25 SAAE 7123 £

Lew [dEi4
2] [

i .
W ER Y [Ex [V ]

(b) Narrowband Emission.

A8 AFHC-Car).

A3 F9 g W2 A5
v 2 23t A% JAFY kol
AA #A87] e FYxAeE NFE 23 2
FAME Fhe e A+ FAHE 2AE BAT
oY A= (A" b [2™ 10)(b)oll A ot
ol ol A7t =&HA

33 AE[Z/MAE QHE|LL SA HE XEH

(28 11)}& ATEAZS] M T3¢ d o fig
E Car(Chairman)¢] A9 Zolch. A @F FhY (IG
on/Z 3-8} off), AN FZA/AZF-3 off) 22
o2 NFSHA A gAeE
A28l 2O Z A Passive Pole Antenna®} Active
Glass AntennaZ EAlo] AM2-3l= zpo|th [I1¥
11](a)—‘; #Zatd ¥ E Antenna®] Ambient NoiseE B
oF7 9tk 19 11(b)E Passive Pole <Heube)
Narrow Band Emission®] Zzto|n] &4 o=
o] Fut4 W3l we} CISPR 25 SAIHEE 273}
= d9E & 4 Atk

[Z298 11](c)= Active Glass Antenna®] Ampli-

-2 Diversity System<

67



Le 22y .
. ?4 - Pasave Pole Antenna
" Pasave Glass Antenna
.. I ,
Ambient Notse
1 - = pe
ey R e o 1 1o
Tezenylbe

(a) Broadband Emission.

Leod 3B
Passive Pole Antenna
|
‘ ~ Passive Glass Anterna
Ambient Noise
\ ) e

e ww o - T e
Teegatti; L]

(b) Narrowband Emission.

[O& 9] FMOY A& 2EHD-CAR)-13A18 A3

] Pa:.sxve Glass Antmna

M I i .

an i 2. Rt et A wE g

(a) Broadband Emission.

R EEE R R R

_ Pasave Pole Antenna }

& %ﬁ%@ﬁﬂswfwﬁ f it

Passive Flass Ant;naji

N N poh el 1w pEiy 135
[H."

(b) Narrowband Emission.

[O3 10] FMU® A& 23HD-CAR)-23F A8 A}

fier(Antenna Moduleo} WAE)E AA A &7 VL
F23 Amplifiers AXA U2E F2Z H
§ Zoltt. Tz MY FA3] Noisert 530
ol vdehde 84S 0¥ 7t sk a3y
AmplifierS AX A %2 Noise® Y3} Fa4od
o A= CISPR 259 Limit Lineg Holu= AL &
71 e, AmplifierS AXE A= A A o)
"o A Limit Line2 Hlo]d2 818 4 glth
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2 1), (), (g)2) Broadband Emission®] A] ¥
Ao ML= BHo1g 4= 9150] Active Antenna Ampli-
fier &+2He] 79-= Noise Floor7} A453-2 891 g
T AUon, 7 AS=EL Active Antenna Module )
Aol w2} Wsd2 & 5t 9

34 CISPR 25 SHA|R[Of chet £ HFA|
(EHENE 454 3343 F 708 52 &



SV § PN SO . Glass Antenna Amp. 3% \
. - Glass Antenna Amp, FTH
Pols Antenna (
|
]

va‘e it /;‘*"‘e‘j

'
|
|

o ™ et |

Fo e A7

R R I Y S L CEI A I |

(a) Ambient Noise.

(¢) Narrowband Emission-Glass Antenna Amp.

A5 vl

frg i)

[T 1

(e) Broadband Emission.

Glassa Antenna  Amp 2T+
iy e

L [

B

b
IR AY

—— A

|Glass Antenna Amp AT

WA LR

TR O AR

Glagsa Antenna  Amp &

iGlass Antenna Amp A G

[ o 17

— s O RO -

(d) Narrowband Emission-All.

L Glass Arterra Arp 3T+
L i ]
" o [
. _ " ]
| ! N |
S ‘ o
et —_
T
,
————— - - = - — — - Cass Anterna Anrp - Zt

- o )

TG PR oo 3 ES PR 1P |

(f) Narrowband Emission-Glass Antenna Amp.
A3 vl




Lewl 9]

|

Glass Antenna Amp T}
Pole Antenna

1 (5 / b

) ’.‘A‘..“,‘- 5'\“‘.‘““:‘; JU‘MJ ’V(\W{J\I‘J
o Glass Antenna Amp Ao
LT =] 1o mlnn o
Fregzrey[hi]

R ]

?Le-—

[~—3 S5 HIMREER M ——§ MES K-CM-FIFIB-POLY b

(g) Broadband Emission-All

(32 11] FMIY A& x}EHE-Car).

+ AY 2 F344E Festd & 23 A-Car, C-Car,
D-Car?) x}&o] CISPR 25 A X & 287 Utk
ol dE|H ¢tElY REEA & APAE] A%

2E o3 el ZHE ADHAT & A7
T 23ste AFgue By A8 grte] 5Ho®
371 wEo] 3 DataZ%h stz goh 12X
9}t 1= Q) x1E(Explorer/4Runner/Durango 5) A @24 3
A B Qelu A A CISPR 25 AR S 233

Aoz Hrisdck o]y E CISPR Limite] HAA
%A &, Limit Lineg Hlolted e &g F45747]
710) QgL AAX FouZ A3y 7+ 25 FAL
So] 44702 CISPR 259 ALFHE AR

Ao 2 4 2o, 4408 FY ATE 74
AER B £ FA4L AEHE ALE A
4834 g A9E DT & & 4ok

35 Ay 4t nE

oek

(1) NEAF] AP HEl B QHe| o]
2t AE & Aol WAHA GYAT JEE g
gyl 93 Fe3 AsSs AT F ATk 25
JdE]H ey S B8 S I ARFE
o o] AujFolzty B F Jom Hd AFZ
3 HE]H/HAIE S FESol AAje] CISPR 25 7]
T HAANE 2H3e= AT (E HE £ 9 CISPR
25 SAAE A ARE BAIET AAFFAAI)
ANE & & T AZEEF/ F7HHA FLH

3 9171 wZol CISPR 259] 7]& @AM E AR
o o A5 R ok A T2 o 52 HaAvt
A 3L F dsAd UE JFol 44 F Uk

O

Q) NEE FREA FF A 24T A
- ZF A A QEv g AYS FURUL
G284 E3lgd o (o] CISPR 250 AF
o] %), TuAdE YA KA AYAE
T HdFgol Bosy o B¢
Networko] I 2.8 ot}

- A1Y = A8-" 72+ Connector, RF-52 Cable,

Decoupling

(E 4 Zne 27 354 244

12 S (FAX) 28 dB uV) Hri(A A 6 dB uV)

° % 5}%5(MHz) 24 HFA(dB uV) Z 3% (MHz) 24 HEA(dB uV)
A-Car 920 28.79 93.0 8.69
B-Car 100.4 18.83 98.3 5.50
C-Car 92.0 23.08 100.8 7.02
D-Car 97.8 48.61 92.7 33.19
E-Car 88.0 36.47 101.6 14.20

# EEC 95/54 RFI ¥ A% 20 dB pv .
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Cable Loss 59 74 29& wgslx] Eagen
ECA 7 Aok olw
vl 9@ £2AYol B2, 2, 2409

Qe 20N A HAAE 34 Cabls] 210,
Type, VSWR, Impedance &4 Fo & Ago] &
FHE Aot sy &R AAF
Noise Floor(Z#% #H], Coupling Network, PREAMP
%)7} CISPR 25 Limit Line®.t} 6 dB o]AYd A%
AHA 9 FaAAS AR} A7) Gtk

- 7ok Active Antenna® &34 A] Limit Line< ¥
ol A4 34 o]Z o] Active Antennao] 7|13 A
AA, ARFFANAM LA EE Noiseol 71918 AAA
g 9% F Ue ANEE AFPH/ATEEY A
A7} AR & o] ReferenceE CISPR 259 A3
Aok & Aol

- Diversity Antenna System-& #2243} x}2ke] 7
T+ 747 qHVE AEFer AT AR
Diversity Unit®] Outpute] M9+ $4& & AR E
TFAF & Aojth

FE J‘m

i

(3) 20013 g=t2o] B AE CISPR SC D WG2 3
8 A ZYol|A] At f§-& B CISPR 25 Table
5 Limits of Disturbance Complete Vehicle o}] 2]
Note7} T34 o] w7 slojo} goha Aaigics.

Note ; If an active antenna is used, The noise
floor may increase. the additional noise floor
depends on the type of antenna and (must be added
to the limits in Table 5) has to be subtracted from
the measured value to determine the real value of the

disturbance using the following formula :

U = Urwed’ ~U. 2 x
realDisturbance Measured Antennanoise

Antenna Noise

ole deE ey = AFEE Wty

7] w&o] AR shejite] e E Qo
st 3HA)| %) 9] fatel et AARE & £ Q) 2
g7el ¥EALTE gyiel YU £ 4 gtk
mebd 7 AFR AP ASAR et 2
& 274 g FLaA3 e dEHE dHut
2-10DBY }d ZE SAHE 23 7| B2
AAE Al A AF 24 et
ARl g8 FHsE A% BPET ¢ Aol

() A=A AN WE-2 BH(, olFA
Bl TV F3k 5) A9 ol(du &R v & F
3 I AA LS xS 317] WE DAB, TV,
A4 T4 AFAARZ NPE Zojol & Aot

re o

V. 3E ¥

ogt
ok
o
I

£ a7 & CISPR 25 71&3% 598 A

2 SHGUE o] &8 AFHHL Eto AE
el FEF & % A4S AGA32 dE B
Hu 23z 9 f3d o2 zolg £45%
A7 A3 JEEet E%]L}/T’H’\]E”Eﬂ"}-i e
o] @Al] CISPR 25 7]% @AANE st A
7 Ao AAdA oz Aehl FAH7)7)o g
FEAE gU3A X3k 2 A A
+ CISPR 259 7|7} A2 HAE ZAHG
gedd %L & 7 e A RERY 23
F7tE e FA 715 £ s gez
2ol Fzrol ZrtHoigith wetd FFAw
Noise Floor, QFEIURESY B4, 24 ARAEE )
Qe 7190 A2 BAROZ WHY & Yt
HE HAH U 2% A5 93] dFHoz 3}
FU FA717159 B A G U @
T+ U F2eth maty FF FHH AP
P< T3t CISPR 2504 #AS dAR S A
A ARE dF7ste dAle CISPR 7|EX7} $-2]
et AFe] R=AE Ao & Aotk

oo 2ot o oo ©or |z ooE

lo
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i
[0zl
Rl
5>
=1
i

E= P E
1980 @Yot HAF S (THAD o253
198613: u]= Ohio State University A7]3383} (&4}

1989\3: ©]= Ohio State University #7]-5-8=} (F-3HA} of = 3

198914 ~1991'd: v|* Arizona State University 971

19914 ~19954: BHEA ARAPEY A7

19954 ~#Al: ST ARAAZHY Pas

[ BAIEOH o534 3 A4EA, e 27 2§ 24,
vlo| A2 3 £EAR A4, A B
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