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SUMMARY

In this report, with regard to EMC for radio equipment in Korea, USA,
and European Union, we analysed the policy system related with EMC
technical requirements, the limits and methods of measurement for radio
disturbance and immunity. In addition, this report contains the
explanation of measurement methods of radio disturbance and immunity
for digital cordless phone, citizen band radio and private mobile radio
devices.

All details of this report related with radio devices are general test
conditions, arrangement for test signals, exclusion bands, narrow band
responses on receivers, normal test modulation, performance assessment
and performance criteria, including explanation for the development of
affairs to make these methods of measurements.

To protect the radiocommunication service due to increase in use of
radio frequency above 1GHz and development of broadcasting and
communication technologies, a international standards for the limits and
method of measurement has been revised to extensively apply EMI
technical requirements for 1~18GHz. As other countries such Japan and
EU plan to introduce these standards, it is necessary to study on
gigahertz band EMI test methods, taking account of international
tendency. Therefore, in this study, we reviewed radio disturbance
-measuring apparatus and EMI test site validation procedure in GHz
bands.

Referring to related international standards, we executed and verified
1~18 GHz EMI test site validation procedure in GHz band and
analysed the result of site validation(acceptance criteria, site
voltage-standing wave ratio). From measurement results, the trouble and

troubleshooting in importing this validation procedure were described.
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AzA7t Agste] hEg 54 RuAel slAsier @tk giAdez Ay
Hol Aol PUS TIH BAS APFTh PAE SHe 1Y 319
2FEA 9 ey 2L AR wEsdof dr)
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() EBW sjglo] 24 Jo] Sojzbie srek.

-1 50.0\ / -30.0

-135. / :
135“ " -45.0

11200 T _60.0
-105.0 gq.o -75.0

E-plane "Forbidden Area"
(19 31] A8 748 ke EFAEER) 22

() #4 Sretel HYW %4} ofd

TS VIEAEE fgolE &3 A7

Solt FAf A AR we} w
o)
AA
=
o

e

AHY AzA= AHY A

=5 +-
9 A9, Hﬂﬂ 7%101 :S_’.: xgs
A g AL RS Sgstetl AR

*Oﬂ FA4 o2 AUE 9

sl gt

(a) #135° WSlolA WAk HE dHolEdB)e) FEE FTIHOE 7]
wakzboln)). o] dEl dHolE el Hu step 7=
HeJo M= 5°0]a1, 6~18 GHz WA= 1°°]t

(b) °] e +135°9 HT X oA tha E3-19] HAE ZHsHA] Zolof
goh(+ 135°AFe]e] HiFgko]l 0dB7IFo 2 #3137 e %S 7hA ol
ghet)

filo

T34 1~6 GHz



H 3Z& 7|17l8l2= CHed EMI Alggh o

==

oy

5
T

o Wtz [ of

HHE ™A g tist a9 sHAIZF +135° vrell A A4 A kA=
JES +180°0 A 0L Holx & AWIFAS Hol= AL AL
+135° HlollA H¥H HHd v|X= IS HislsiEd
SGHY 75 A diste FElY AlxAE AFe RS B2

w3t 2325 HHEWAY 1-6GHz W93 6-18GHz thde] FA 9
WAs Rl o] dlg X do A Eoj7tA = .

wH R

il
2
X
2

It o

[ 3-1] AEF B7HE $A

A EEWAE () A4 23
ZrE W 9(HA) 1-6GHz 6-18GHz
-60°...~+60° + 2 dB 3 dB
-60°...-135°, +60°...+135° + 3 dB 4 dB
-135°...-180°, +135°...+180° <+3 dB <+4 dB
105.0 200 750 105.0 900 750
120.0 6 80.0 120.0 6 60.0
135.0 3 45,0 1350 3 45.0
150.0 0 30.0 150.0 o 30.0
-3 =3
165.0 L) 15.0 165.0 F 15.0
-180.0 9 0.0 -180.0 -9 0.0
-165.0 =150 -165.0 -15.0
-150.0 -30.0 -150.0 -30.0
-135.0 -45.0 -135.0 -45.0
-120.0 60,0 -120.0 -60.0
-105.0 gg ¢ -75.0 -105.0 gg g -75.0
1-6 GHz "Forbidden Area" 6-18 GHz "Forbidden Area"

(19 32 A8 HAE $AdEY BRI EHY) 27

AFE Fad A A1FEe G (cylinder) ZFe] A A A A sl of
o A ZHe IAE7I7IE AAS=H AMER iHe® A3
Ahd el SIHS gARA77eF 279 FHom W JhE Aolge] HAT
A Eol2 Ao Hdro AES AoES EFst FJAFNTE
F&stet Zad Ho Aotk AX ZW o A F gle ve
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AAE IAIRA7I714 S0l eyl HeiA, AE AHES AE AF
EHANAMFE 30cm ofst wo]7hA] HAW Aol FQ FFA o) 7t

] Svewre 1Y 3-391MAH AFF HrE Aael wep 4
s S wg el S FA o dadt Ao
AX(SFE(F), TH(O), 9F(L), LEEZR) )¢ Agel sl HrtET
5~FI(R1 &=+ L1 E+ C1)& o33 o] F6(R6
Aoz F4 SHHuERY HoXi

-
By

=

kA

Ir

r

&

M (A
rr

N

(a) F5(R5 H& L[5 T C5) = F6R6 H& L6 T C6) + 4
SFEIUIEHE] 2 cm "olA I

(b) F4R4 TE 14 TE C4) = F6(R6 E&= L6 Ev= C6) + 4l
SHIUZ2E 10 cm Eojz X

(c) F3R3 X+ 13 TE C3) = FR6 Fx L6 T C6 + A
AJHUZHEH 18 cm "oz X

(d F2R2 T+ 12 FE (C2) = F6(R6 Fx L6 L= C6) + 4
AEUZHE 30 cm Eold X

() FIR1 & L1 & Cl) = F6R6 TE L6 TE Co+ F4
SHE|UEHE 40 cm HolA 32

Svewr 780 BR3T A= AP AAHe] Ao me} SR =45
Alg 912 a7zAdd B3 AlFARE S s el AWt Syswrs
T dEve] Ve Ade ek 63 A& SR dagh Az fx9
HyhE H7R3Y gad g@deds d9d 2345 AXNE 28t 7
AA= 2" 337 9 345 Fudoh 4 Ey A w9 63
Ad& FHL o] 17 33dAE Hoz AT

Y 33004 & SdRo] dF 99 LEH FI0M TIEHA A
HA A AGAFY SN JA des FEMoF A SAHAC
6A ~ 2 A e YAE & FrF AFsE o]FnH o8-S I



M 3 & Z|I7I2= e EMI A&l oi2

| R1toR6

Reference point

C1toC6 FltoF6 ! H"“‘whki ’

.......w. e

=37zl

40cm 30cm18cmi10em 2cm Ocm

[2® 3-3] Svswre T517] 918 A1FAEM) SH A
o Svswr +7F 54 $1A

a8 330 FAIE 9 e, A¥ A F

Peol AP A Eolo wet BT + Aok 1Y 34E Swew 3
9 F7h 23 Eols Jg 8TEAS Ul et F oud
Fol(h)ol A A1Ee AR AN AR A stelof Huk

Y 3404 wheel %9 FRAT 4G5

AA A HE HY Fol(h)E
Ao 30cmelelof @tk b AGA A FFelMY o] EE AHA
HRelq 1m Bo] F O B AL AT bt ARAH Y ool A
o7t hol AR Ho= 05m Hold g w) As|ol gk

a9 355 29 33 8 29 3404 dehd kel o] AR AA9
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———— SODODY S W NN N S S R RS S S S R e . — |
Top h» = top of volume ' I

Tost h4 = 1,0 m above bottom of volume |
volume ---------------I-“'i'—+—"--"
Bott '.'r "-. ;'I l'll .': I‘,I 'ui I'.. :II .'.‘ I:I I'ul ‘l' '.: i 'u. Ia' I'.I .'; I.'. .,'I ".. hg

e vtV R e
.l/ NV y ¥ y '} v ¥ y v\

%
/ 10cm(SH|2 AlEAHIH 2 \

(BHoF A|&{H|E =0] S240| 1mO|2H0|H 1 HTHs0|m Meyat _

1. =3 2. =
= e
F1h1H..F6h1H L1h1H..L6h1H
F1h1V..F6h1V L1h1V..L6h1V
=
R1h1H..R6h1H
R1h1V..R6h1V

h J

v

=SHA

3- ég Eﬂla

X120
ol Yos C1h1H..C6h1H >

h A

C1h1v..Céh1Vv

E-1)
NOL—’—_V_

4. 53 e

h2-h1>0.5m ? » F1h2H..F6h2H »
F1h2V..F6h2y

No § 5




7 N AN Bag Ble A¥
Astsh %3 Aske] Bl 24 5 Y TF@E(h),

)
V() CZFE 7t AW FH5NA Sy SA o Fh).

4. 1~18GHz W e EMI A1 dF B A}

(

EMI AE74 H7F dXpol]l mab Syswre AR AZH e 2l

g YA F4 FHUE FAY, AYE A el FAd AXE
H3IA|A BJrrgit o8 o E, tao ydhdA AW o
HARE o]&3ote], HA 33eA AHE AP AF HFANA FHAE DA

T Z2BE W st SZHEAE S

L
Jo
fol
oX
tlo
d

7}, % Al ¥ (Standard test) A x|

EEAY AAANAE A
S

- T Punopg® AT A7]M offH A=
gAgel Bk ZHE A
il

AT ME ZF fACM ealE AV Ee

SAweIH, XS BIsA ol EA Munope®  WERATR 7HE,

Prmne % 91X 9] AR Fl, %o 1, 33y Hell o3k Aelw, 21
A

54 A% (dB)v Mpmu®E YEFAT.

o] 3 Hubo A A 91X 6, | 1(Preran)oll A= o &2l
p2d

(¢} _L
s AI FE Al FALAMRE  FA o
&
=i

71=RA7HA ST AR A” DollA A U A AE Ao
Rl Eole EE SAHIAAM SALHY FIF =old FofoF ot
Aol T3t}

b) EANE 4l Azrp FHEG HojxE 20 dB wow, s =
A Fapa Wl 4 $A7] Bv AHEY F47]4 A"
FeEn g dve As ASdh 2¥A BE Beele A7 gE
FHI(EIY, Alols, Az AT, AASHFVNE ARHESAY EAE
e HEEG 20 dB w2 HEMS fASC AR wE Foe

MAS ALgS o} S

9
(9]
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b) Z2H 7} Eut2A 75T F AS AE=Z A7F A7) 27171 F23HA
selstth, A-™s [V A7|E Aohed Zadk Aule; Hxfe] sk
AFAA-S A=t F4 EgR)e 2B AxAY 22 AYXE
Az3TE ol £4 AEY ZTEH AR U3 AFEAES HAAlske=
AL AZsH, nzve= Y 4AsRT FHolx 15 dB of #H7A|
AA s oF sttt Al Foll oW JAEHE AAStEE W] ARUE
AbEste Aol AAEY. &8 AY gde ®HEso] AlY ZAIE
HEAZ = Q7] "ot dAFZAA &9 Az E FFse A=
Z83Hd], Alsde B (A: AolsE A2 B, AXFTH7Y o<
Al AEs )82 Q) Aot Weld AlE 2I(S, JHFeE =2
Svswr AIHE Wol7] wZolth

o) Zt FuFqA A s ¥ Mpemns 7IESH. &0 S E=
Aga Fa¢ S34E AMEE & AT A S AU Tk
72 50 MHz ©]sfefof et

d) Z287}l ¥(front), £°] 1, % Hito] st T7 3-30] YEd
OE oA A S W GA oF HEIY. " 339 YE
SArell o3l 4 HHUZFEEH Y o|AAYE HIAZIH 4, =o] 1,
T3 A Mpma A MeennZFAN tiste] 25 AR e SHZ%S
Ria=

e) ZEH9 F4l SHHYel HAE FHoxg uHral, YA Pamvol A
Prinev7FA 919 AAE HEE-SF Megnvol A1 Mesmv7HAl A+

sty =3 Halo] t)dk Syswres AHESHT
st Ag BAES HL[DA f)sH
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[3£ 3-2] Svswr AlILFHA]

A |=ol | H9 | =4 Svswr(dB)
XZE(F) | hl | 3 | BF | =Max(M rmm...M renin)-Min(Minin...M renin)
XZEF) | hl | 4 | EF | =Max(M'Fn1v...M ren1v)-Min(M rinrv... M ren1v)
LEZER) hl | &% | B+ | =Max(M rinit...M renir)-Min(M rinis... M renit)
LEZR) hl | F4 | EF | =Max(Mrinv...M ren1v)-Min(M'rin1v...M ren1v)
YZ@L) | h1 | £ | EF | =Max(M uni...M Lenit)-Min(M’ Lini... M Lenir)
QZ(@) | hl | 4 | 2 | =Max(M uimv...M 1emv)-Min(M’ Linv...M’ Len1v)
ZZHQO) | hl | &9 |23 F | =Max(M’ cinn...M’ cont)-Min(M’ cimm....M’ cenin)
ZZHCO) | hl | 4] |37 =Max(M’cimv...M’ cen1v)-Min(M’ ciniv...M cenv)
QZE(F) | h2 | &3 [ F| =Max(M’rinen...M Fenon)-Min(M inon... M renon)
AXZ(F) | h2 | 4 |25 =Max(M’rinav...M renav)-Min(M pinov....M Fenav)

A48 Site VSWR &34

A 3d e FEAFAR] Wt Syswra SA8H7] A AuAFAN A

Me 2A)4 EMC #HE ol&stith o A= HAHo

Qe HMEHALIE 2 F7]= 8.8m(L)x6.2m(W)x5.3m(H)o]x EMI2F EMS
&)

ANE% Ho7He BT FAIGEHYUE SchwarzbeckAt EES o] 8351 T
1~3GHz WYolMd+= SBA 9113 EH(d 36 FX)S HL&d9x,
3~18GHz WA= SBA 9112 2d(2¥ 3-7 I}x)S HL3s9ut. 19
3-11 SBA 9113 299 1~3GHz W9 E9F HH Z+zte] WAliE-& e
W AR £F WIHEESE 7HAD S & F Atk 1" 3-1201%] 1"
3-14= SBA 9112 =99 1~18GHz oA 2z} GHzY EWS <Y+
A RS YERR Aolal, 1§ 3-15W A 19 3-172 SBA 9112 R4 1~
18GHz WYX 7} GHzE HWE <dHY WA ES Yehd Zolth. o]

SRR Y =3 IA A AA AT BE APIES w5 & F STh
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SBA 9112 ®d-2 1-3 GHz WY EF "AMHEHS w3y 1~3 GHz U
Qo= AFAdel AzHEA WAL FCAIR F7he A A8
of 3oz AW AsH/E T3] A8 glo] WdHE vhro] 27 <

wE A3 of bt mdw E%%/ﬂ%ﬂl\ﬁr PAAE 8
nES T 9LS & 5 gk 19 3

& AEA7E AE3 JH ot

8o O
rTotlo

:M

[2% 3-6] SBA9113(1-3GHz t¢}) [1¥ 3-7] SBA9112(3-18GHz W %)
U AR UH12]

717Vel2= EMI S48 4 otHlUE TDKAF] HRN-0118 ZdS o] &
39tk HRN-0118 222 Double Ridged Horn¥d ¢HEIUE 1~18 GHz U
Ao A AT & Atk 218 3- 18 A 19 3-212 HRN-01189] 1~18GHz
S ESF HA 242 wiAbsi s vebd Aol

[19 3-8] $-A19HEILH(HRN-0118)

Z4zre] ]telu WA E L A5G AE 9] TuE ey S H
A SAE AREelth 11 319414 17 320014 ETA]F 10GHz ©]%¢
ol A teu WA R el HH HNasds & 4 Aok
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ok A3 E A [13]

Aol HA vigde] AXe AuFTAle TDKAY 271 A AA
Z&otAdth £ 3304 HugFFA T EAS BY st IP-045E=
A Eo)7l 45cmeol™ 1GHzol A 30dB &4 A%5<S 71At. IS-030FLE
Hoj=ol7b 30ecmo]™ 1GHzol A 35dB & As< 7Hth AW A,
HH O [P-045ES AFE3}al Site VSWRS w=3dl7] Y& sHlgde
IP-045E2} IS-030FL-S &7 AXstth. O% 3-9= IP-045E9] FEHE EHd
= FZ EMC AwoA x9lth 18 3-10& IS-030FLe] dejolH F=2
nfo]lm 29t 2 Wu|E g oA 2 F Qo

(& 33] ARFSFA 74 SAEA Qxh-9] dB

=

s~ |30MHz|50MHz|100MHz | 500MHz | 1GHz | 5GHz |18GHz |40GHz
IP-045E, 14 14 14 20 30 40 40 40

2 jﬂ? 800MHz| 1GHz | 3GHz | 5GHz |10GHz|30GHz | 50GHz [110GHz

A

IS030FL| 30 35 45 50 55 55 55 50

450

[
e B
(2% 3-9] IP-045E(Y$]: mm) [2% 3-10] IS-030FL(T+$]: mm)



M 3E ZI7fs2= Ty EMI AR o1

SCHWARZBECK MESS - ELEKTRONIK

An derklings 29 D-69250 Schonau Tel.: 06228/1001 Fax. (49)5228/1003

Mikrowellen Bikonus-Breitband-Antenne SBA 9113
Microwave Biconical Broadband Antenna SBA 9113

105.0 900 7590

/
ST s

1200 T——— -60.0

E-Ebene / E-Plane 1 GHz

105.0 900 750
6

120.0 60.0
135.0 3 45.0
150.0 2 30.0
165.0 15.0
-180.0 -0.0
-165.0 -15.0
-150.0 -30.0
-135.0 45.0
-120.0 -60.0

-105.0 g g -75.0

H-Ebene / H-Plane 1 GHz

105.0 900 750

E-Ebene / E-Plane 2 GHz

105.0 900 750
6

120.0 60.0
135.0 3 45.0
150.0 ; 30.0
165.0 15.0
-180.0 -0.0
-165.0 -15.0
-150.0 -30.0
-135.0 -45.0
-120.0 -60.0

-105.0 g g -75.0

H-Ebene / H-Plane 2 GHz

105.0 990 750

80.0

135.0
150.0 a5 30.0
165.0 15.0
-180.0 -0.0
-15.0

-165.0\

A 50,0\ -30.0
135.0 450

-120.0 -60.0
-105.0 gg g -75.0

E-Ebene / E-Plane 3 GHz

105.0 990 750
B

120.0 60.0
135.0 3 45.0
150.0 0 30.0
165.0 15.0
-180.0 -0.0
-165.0 -15.0
-150.0 -30.0
-135.0 45,0
-120.0 -60.0

-105.0 gg g -75.0

H-Ebene / H-Plane 3 GHz

(17 311] A8F B $4Q

B 1H(SBA9113) £+ AL |-A 24 R
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SCHWARZBECK MESS - ELEKTRONIK

AnderKlinge 29 D-69250 Schonau Tel.: 06228/1001 Fax. (49)5228/1003

Mikrowellen Bikonus-Breitband-Antenne SBA 9112
Microwave Biconical Broadband Antenna SBA 9112

105.0 900 750

-120.0
-105.0 _gg g ~75.0

-60.0

E-Ebene / E-Plane 1 GHz

E-Ebene / E-Plane 2 GHz

105.0 900 759
60.0

45.0
30.0

/ -15.0

-30,0

45.0

-120.0 -60.0

-105.0 _gg g ~75.0

-180.0¢ -0.0

105.0 900 750

-15.0

-150.0 -30,0
135.0 45.0
4200 - 0.0

-105.0 _gg o ~75.0

E-Ebene / E-Plane 3 GHz

E-Ebene / E-Plane 4 GHz

105.0 900 750

-45.0

= - 0.0

-180.0 -0.0

105.0 900 750

-105.0 _gg o 75.0

E-Ebene / E-Plane 5 GHz

165.0

-180.0

150.0

-165.0\ -15.0 -165.0\
A so.o\ -30.0 -150. o\ 30.0
-135.0 45.0 -135.0 45.0
-120.0 60.0 -120.0 600

E-Ebene f E-Plane 6 GHz

105.0 900 750

-105.0 _gg.o 75.0

[ 3-12] A7 H7HE SIS VHSBAII12)

-
It

Fap Al R(ER) A 24 BR(1)
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SCHWARZBECK MESS - ELEKTRONIK

AnderKlinge 29 D-69250 Schonau Tel.: D6228/1001 Fax . (49)6228/1003

Mikrowellen Bikonus-Breitband-Antenne SBA 9112
Microwave Biconical Broadband Antenna SBA 9112

105.0 900 7590

120.0 60.0
150.0 . 30.0
165.0 15.0
-1 30.0( -0.0
-15.0

= 50.0\ -30.0
135.0 45.0
\\b____,_—

-120.0 -60.0
-105.0 gg g -75.0

E-Ebene f E-Plane 7 GHz

105.0 90.0 750

= 50.0\ -30.0
135.0 45.0
\\‘-____,_.—

-120.0 -60.0
-105.0 gg g -75.0

E-Ebene / E-Plane & GHz

105.0 900 750

60.0

-150.0 -30,0
-135.0 -45.0

e - 60.0

E-Ebene / E-Plane 2 GHz

105.0 900 750

-105.0 gg o -75.0

E-Ebene / E-Plane 10 GHz

105.0 900 750

150.0
165.0
-180.0

-165.0'

= so.o\ -30.0
135.0 450
\\

-120.0
-105.0_gg g -75.0

E-Ebene / E-Plane 11 GHz

105.0 90.0 750

60.0

150.0 . 30.0

165.0

-180.0

-1 BS.D\ 15.0
-150.0 -30.0
-135.0 s -45.0
-120.0 -60.0

-105.0 gg g -75.0

E-Ebene / E-Plane 12 GHz

(28 3-13] A8 H7HE S WHSBAIN12) EFHARNE(ER)-AZAF HE(2)
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SCHWARZBECK MESS - ELEKTRONIK

An derKlinge 29 D-69250 Schonau Tel.: 06228/1001 Fax. (49162281003

Mikrowellen Bikonus-Breitband-Antenne SBA 9112
Microwave Biconical Broadband Antenna SBA 9112

105.0 900 7590

150.0 30.0
165.0 / 15.0
-130.0/ -0.0
-165.0 -15.0

-150.0 -30.0
-135.0 -45.0
-120.0 -60.0

-105.0 gg g -75.0

E-Ebene / E-Plane 13 GHz

150.0

165.0

-180.0

-165.0

-150.0 -30.0
-135.0 -45.0
-120.0 -60.0

E-Ebene / E-Plane 14 GHz

105.0 900 7590

-15.0

-105.0 gg g -75.0

105.0 900 750

120.0
135.0

60.0

45.0

150.0 = 30.0

165.0 15.0
-180.0 0.0
=-165. D\ -15.0
1500 300
1200 60,0

-105.0 gg g -75.0

E-Ebene / E-Plane 15 GHz

135.0

150.0
165.0

-180.0

-185.0\

-150.0 -30.0
-135.0 -45.0
|

E-Ebene / E-Plane 16 GHz

105.0 900 750
1200 60.0

30.0

15.0

=12

-0.0

/-15.0

4200
-105.0 g g -75.0

-60.0

105.0 900 7590
120.0

1-105.0 gg ¢ 75.0

E-Ebene / E-Plane 17 GHz

120.0
135.0

150.0
165.0

-180.04

-185.0\

-150.0

E-Ebene / E-Plane 18 GHz

-15.0
-30.0
-135.0 -45.0
\

105.0 900 750

-120.0
-105.0 gg g -75.0

-60.0

(2% 3-14] A E% H7HE $21QHEVSBAII12) FEHAL S (EW)-Al 24 A1 (3)



M 3E ZI7fs2= Ty EMI AR o1

SCHWARZBECK MESS - ELEKTRONIK

An der Klinge 29 D-69250 Schonau Tel.: 06228/1001 Fax. (4962281003

Mikrowellen Bikonus-Breitband-Antenne SBA 9112
Microwave Biconical Broadband Antenna SBA 9112

105.0 90.0 7590 105.0 900 7590
120.0 6 60.0 120.0 6 60.0
135.0 3 450 135.0 3 45.0
150.0 0 30.0 150.0 p 30.0
165.0 15.0 165.0 15.0
-180.0 0.0 -180.0 0.0
-165.0 -15.0 -165.0 5.0
-150.0 300 -150.0 30,0
-135.0 -45.0 -135.0 -45.0
=120.0 -60.0 -120.0 -60.0
-105.0 g o -75.0 -105.0 gg g -75.0
H-Ebene / H-Plane 1 GHz H-Ebene / H-Plane 2 GHz
105.0 900 750 105.0 900 750
120.0 6 60.0 120.0 6 60.0
135.0 3 45.0 135.0 3 45.0
150.0 0 30.0 150.0 & 30.0
165.0 15.0 165.0 15.0
-180.0 -0.0 -180.0 0.0
-165.0 -13.0 -165.0 -15.0
-150.0 -30.0 -150.0 30,0
-135.0 45,0 -135.0 45,0
-120.0 %00 -120.0 £0.0
-105.0 ggq -75.0 -105.0 gg g -75.0
H-Ebene / H-Plane 3 GHz H-Ebene / H-Plane 4 GHz
105.0 900 759 105.0 900 759
120.0 6 60.0 120.0 6 60.0
135.0 3 45.0 135.0 3 45.0
150.0 30.0 150.0 30.0
-3
165.0 . 15.0 165.0 15.0
-180.0 -9 -0.0 -180.0 0.0
-165.0 -15.0 -165.0 -15.0
-150.0 -30.0 -150.0 -30.0
135.0 45.0 135.0 45.0
-120.0 60.0 -120.0 60.0
-105.0 gg 9 -75.0 -105.0 gg g -75.0
H-Ebene / H-Plane 5 GHz H-Ebene / H-Plane 6 GHz
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SCHWARZBECK MESS - ELEKTRONIK

Ander Klinge 29 D-89250 Schonau Tel.: 06228/1001 Fax. (4882281003

Mikrowellen Bikonus-Breitband-Antenne SBA 9112
Microwave Biconical Broadband Antenna SBA 9112

105.0 900 759
(51

120.0 60.0
135.0 3 45.0
150.0 30.0
-3
165.0 e 15.0
-180.0 -9 -0.0
-165.0 -15.0
-150.0 -30,0
-135.0 45.0
-120.0 -60.0

-105.0 gg g 75.0

H-Ebene / H-Plane 7 GHz

105.0 990 759
(51

120.0 60.0
135.0 3 45.0
150.0 30.0
165.0 15.0
-180.0 -0.0
-165.0 -15.0
-150.0 -30.0
-135.0 45.0

-120.0 -60.0
-105.0_gg g 75.0

H-Ebene / H-Plane 8 GHz

105.0 990 750
(53

120.0 60.0
135.0 3 45.0
150.0 30.0
165.0 15.0
-180.0 -0.0
-165.0 -15.0
-150.0 -30.0
-135.0 -45.0

-120.0 -60.0
-105.0 gpg g -75.0

H-Ebene f H-Plane 9 GHz

105.0 990 75,
(53

120.0 60.0
135.0 3 45.0
150.0 30.0
-3
165.0 E 15.0
-180.0 -9 -0.0
-165.0 -15.0
-150.0 -30.0
-135.0 -45.0
-120.0 -60.0

-105.0 gg g -75.0

H-Ebene f H-Plane 10 GHz

105.0 990 759
(5

120.0 60.0
135.0 3 45.0
150.0 30.0
165.0 15.0
-180.0 -0.0
-165.0 -15.0
-150.0 -30.0
-135.0 45.0

-120.0 -60.0
-105.0 gp g -75.0

H-Ebene /f H-Plane 11 GHz

105.0 990 759
(5

120.0 60.0
135.0 3 45.0
150.0 30.0
165.0 15.0
-180.0 -0.0
-165.0 -15.0
-150.0 -30.0
-135.0 -45.0

-120.0 -60.0
-105.0 g g -75.0

H-Ebene / H-Plane 12 GHz
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SCHWARZBECK MESS - ELEKTRONIK

Anderklinge 29 D-69250 Schonau Tel.: 082281001 Fax. (49)6228/1003

Mikrowellen Bikonus-Breitband-Antenne SBA 9112
Microwave Biconicaf Broadband Antenna SBA 9112

105.0 900 750
6

120.0 60.0
135.0 3 45.0
150.0 ) 30.0
165.0 15.0
-180.0 0.0
-165.0 -15.0
-150.0 -30.0
135.0 -45.0

-120.0 -60.0
-105.0 gp o -75.0

H-Ebene / H-Plane 13 GHz

105.0 900 7590
6

120.0

60.0
135.0 3 45.0
150.0 8 30.0
165.0 15.0
-180.0 0.0
-165.0 -15.0
-150.0 -30.0
-135.0 -45.0

-120.0 -60.0
-105.0 gg g -75.0

H-Ebene / H-Plane 14 GHz

105.0 900 7590
6

120.0 60.0
135.0 45.0
150.0 - 30.0
-3

165.0 gL 15.0
-180.0 -9 -0.0
-165.0 -15.0

-150.0 -30.0

-135.0 45.0
-120.0 -60.0

-105.0 gg g -75.0

H-Ebene / H-Plane 15 GHz

105.0 900 750
[

120.0 60.0
135.0 3 45.0
150.0 9 30.0
165.0 15.0
-180.0 -0.0
-165.0 -15.0
-150.0 -30.0
-135.0 45.0

-120.0 60.0
-105.0 gg g -75.0

H-Ebene / H-Plane 16 GHz

105.0 900 750
120.0 6

135.0 3

60.0
45.0

150.0 8 30.0
165.0 15.0
-180.0 0.0
-165.0 -15.0
-150.0 -30.0
-135.0 -45.0

-120.0 -60.0
-105.0 gp g -75.0

H-Ebene / H-Plane 17 GHz

105.0 900 750
(]

120.0

60.0
135.0 3 45.0
150.0 30.0
165.0 15.0
-180.0 -0.0
-165.0 -15.0
-150.0 -30.0
-135.0 -45.0

-120.0 -60.0
-105.0 gg g -75.0

H-Ebene / H-Plane 18 GHz

[
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TDK HRN-0118 TDK HRN-0118
1GHz 2GHz
£ £
© T
o [a}
] ]
= S
=) =)
= c
< <
—— E pattern —— E pattern
—— H pattern —— H pattern
3dB Beam Width 3dB Beam Width
E:106.77, H: 71.33 E:53.19, H: 49.86
TDK HRN-0118 TDK HRN-0118
3GHz 4GHz
£ £
T T
[a} [a}
& &
S S
=) =)
c c
< <
—— E pattern —— E pattern
—— H pattern —— H pattern
3dB Beam Width 3dB Beam Width
E :39.40, H: 40.15 E:35.03, H: 40.26
TDK HRN-0118 TDK HRN-0118
5GHz 6GHz
£ £
T T
[a} [a}
& &
S S
=) =)
c c
< <
—— E pattern —— E pattern
—— H pattern —— H pattern
3dB Beam Width 3dB Beam Width
E:49.27, H: 30.18 E:44.99 H: 35.48
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o
1l

B L} (HRN-0118)




M 3E T2k |l2X oied EMI AlEE

2 ol

TDK HRN-0118
7GHz

TDK HRN-0118
8GHz

£ £
T T
[a} [a}
] ]
S S
=) =)
c c
< <
—— E pattern —— E pattern
—— H pattern —— H pattern
3dB Beam Width 3dB Beam Width
E:51.82, H: 34.10 E :47.80, H: 33.53
TDK HRN-0118 TDK HRN-0118
9GHz 10GHz
£ £
T T
[a} [a}
] ]
S S
=) =)
c c
< <
—— E pattern —— E pattern
—— H pattern —— H pattern
3dB Beam Width 3dB Beam Width
E:49.51, H: 34.69 E :47.05, H: 35.12
TDK HRN-0118 TDK HRN-0118
11GHz 12GHz
£ £
T T
[a} [a}
] ]
S S
=) =)
c c
< <

—— E pattern

—— H pattern

3dB Beam Width
E:49.39, H: 34.38

—— E pattern

—— H pattern

3dB Beam Width
E:49.18, H: 3567

[1¥ 3-19] EMI 53-8 FAIRFEHIW(HRN-0118) AR E-S54 4 7(2)
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TDK HRN-0118 TDK HRN-0118
13GHz 14GHz
£ £
T T
[a} [a}
& &
S S
=) =)
c c
< <
—— E pattern —— E pattern
—— H pattern —— H pattern
3dB Beam Width 3dB Beam Width
E:19.25 H: 1327 E:17.10, H: 13.92
TDK HRN-0118 TDK HRN-0118
15GHz 16GHz
£ £
T ©
[a} a
& 5
S >
=) =)
c c
< <
—— E pattern —— E pattern
—— H pattern —— H pattern
3dB Beam Width 3dB Beam Width
E:20.75, H: 10.52 E:10.73, H: 7.67
TDK HRN-0118 TDK HRN-0118
17GHz 18GHz
£ £
© ©
a a
5 5
> >
=) =)
c c
< <
—— E pattern —— E pattern
—— H pattern —— H pattern
3dB Beam Width 3dB Beam Width
E:9.19,H: 14.98 E:12.13,H: 7.03

[2% 3-20] EMI =44 S412HeWH(HRN-0118) AL 81-27 A 3}(3)
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2 AEANFED ¥ 2RBA

g = 1~18GHz ©] el EMI AE
24317 98l 29 3219 2o WA
= TR 2P = 22 AR

200739 CISPR 16-1-4°1 A
Y7o we}l Site VSWRS-
A EMC AolA 245
£ et e

I o

215 A 7](Signal generator) : SMR-20(Rohde-schwarzA}, 10MHz~20GHz)
EMI receiver : ESIB26(Rohde-schwarzAl, 9kHz~26.5GHz)

3z 2] 98 i (PreAmplifier) : PA-02(TDKA}, 1~18GHz)

7|et A=4 RF Cable

© O O O

EUE o] dast, ofE 93 F& ﬁl%—%}ﬂ £ HA3 “?35401 °F ¥
o 2 AdAHL AF 1.5me}t x| 2m=E 7YY FASA A
= 3m=Z 3t 7I7H 2= o= SAHAAZE F2 3m=E Fa 3
o HFR77|H 1~6GHz EMI 7|2% 3molA] ZAs == st glch uvt
geel FA AA= IF 3213 39 32294 o] FAYHY X%
A& ey AT 23 Abolell Fka FAl =X WA 3mx3mo] HE
Z 39t §4A= TDKAMY IP-045E ERvhe o] 83519, &4 =0
(045m)E arzjste] AlgA|F o] FAlol 30cm ZIste] Zh AW FE=E
Z S ¥E°l= 115mE 3HH aAsin.

B5Y AU e FAHGR Y AT A7t vigdol| o] whalbat
ggo] An=E FHAY ] 3 Site VSWRE A3 E3th 18 3235
‘E—lé,é(Front) Oﬂoﬂoﬂfﬂ 3-?_—401] Eﬂﬂ 1~18GHz ¥ Svsw = Z‘Xé]:} A

Al
1~18GHz EH‘?—,ﬂ Svswr= %—@?} 740]1:]. oz OﬂOﬂJ/} S o:]c_)_]ﬂoﬂ ] 7tzbe]
A Syswre 4.61dB9} 5.24dBE 7
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VAWV \/\/\/\/\/\/\/

D=3m
| |

AlEHHH
Top h,=2.0m{AIYH= b=t 7|2)
Ii 1.5m -
cl h4=1,0 m above bottom of volume
- -_'__-"----------------{Jl
SAIOHELY |
Bottom
=
|———| D
IS
# &I F Ol ¢tH2 50MHz 03
EMI receiver PreAmplifier
21 R ZHEH

(28 321] A& N@AAz

Al

O:

[18 3-22] Site VSWR =4 A1g% +
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SVSWR (diB)

SVSWR (dB)

7.0 4

6.5

6.0

554

5.0

4.5

3.5

25

2.0

Site VSWR Measurement of RRA

( Front Location, Base Distance=3m, Height= 1.15m

Horizontal Polarization

4.0 -

3.0

FREQUENCY (GHz)

(—

(19 3-23] L (Front) Aol BT 6] th§ Syswr(l~18GHz)

7.0

6.5 4

6.0

Site VSWR Measurement of RRA

( Left Location, Base Distance=3.824m, Height=1.15m)

—— Horizontal Polarization

5.5

5.0 4

45 -

4.0 -

—

35

3.0 4

25 4

2.0

0.5 4

My

0.0

[ 3-24]

FREQUENCY (GHz)

A%(Left) FAoNAN &

HH o 3+ Svswr(l~18GHz)
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Site VSWR Measurement of RRA |— Horizortd Polarization|
(Right Location, Base Distance=3.824m, Height=1.15m)

70
65

60 iA/"lA BN
55|

)
45 4
ll

s
2] WL A b
154 u V T

ol
o T Lt

00

SVSWR (dB)

—_———

T

=

1 2 3 4 5 3 7 8 9 0 M 12 13 14 15 16 17 18
FREQUENCY (GHz)

[18 3-25] L EZF(Right) YA FBHHI}o| the Syswr(l~18GHz)

aHy, 29 325904 HoA|Y FEAI A A 2 EZF(Right) D S ellA
Aot AT 3k 1~18GHz Y Syswre 6.67dBZ 3 87]|F S

stal lo] 19 3-229] A|@AF FANAE 1~18 GHz WS EMI A
24 A £ doh. F 53 Site VSWRZES H o] wFA}u}o

o of o
o% o BN
O o e

N
~

o © o N oz 0 R %

FUodt o2 o O o

O o

d
N

EE A7Edd Wets AdTslor dval AsEn.
1

AQAN FAFLH FANEZE B 4

=

J
off

-1

M ox
olr

o}

2> ol
N

s

N rlo

=2

o JIN'
o,

5 52
£
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'lN e
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N
N
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0 1
r
©
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—
T

<
=
)
)
2
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1}
o} iy EﬂUr Tl A5
o AAgSHAE ] EMC A= FAIRMEILV] ZH7ke ¥l 7|7ts| =2
= ol A AFFATE F2H A ot s F HHdA dojuy= wE
At @EFE FAIRMEY ZolA WS & QS Ao R ddE o] FAIRMHY
FHo| molazs A& ARFFAE AX T ot SHA ey HE
o Htt ¥ AFS 7Istler, AuFaA Ax WA olefde AlFF T
AL 29 3219 19 322004 A A 2t

O 3269 o] FAAWMAE AP 57] S (Front, Left, Right,
Center, Front_2.15m)¢] Site VSWRE 3 - 2 #HIZ YFo] ZH3A
o 2% 3-272 1~18GHz tHolA A3 FAHEAN wWE FE(Front)
F9 Svewre % - FHHI il A3 AIolrt. 1.75GHz e
FA o Hh 3.14dB o] 2] Site VSWRS 7HA 22 3§75 6dB ©|5t=
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Site VSWR Measurement of RRA —— Vertical Polarization

(Front Location, Base Distance=3m, Height= 1.15m) —— Horizontdl Polarization

70 4
6.5 1
6.0
554
50
45 -
40 -
354
30 |
25 |
20+

15 A l A | [N y . | A ) |
1.0
05 -

SVSWR (dB)

FREQUENCY (GHz)

[:l‘jf], 3—27] /‘] -é Xo]' ?‘}‘5] tH 7§ oﬂ U}% %%(Front) oé] 9—,:] 9] SVSWR(l ~18GHZ)

Site VSWR Measurement of RRA = Vertical Polarization
( Left Location, Base Distance=3.424m, Height= 1.15m) —Horizontal Polarization

70

6.5 1

6.0

5.5

5.0

SVSWR (dB)

1 2 3 4 5 6 7 8 9 10 n 12 13 14 15 16 17 18
FREQUENCY (GHz)

(29 3-28] A1 FAMA W2 AZ(Left) B Syswr(l~18GHz)
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Site VSWR Measurement of RRA = Vertical Polarization
( Right Location, Base Distance=3.424m, Height= 1.15m) ——Horizontal Polarization

7.0+

6.5 1

6.0

5.5

5.0

SVSWR (dB)

MR

0.0 | ‘ ‘ ‘ ‘ ‘ ‘ ‘ | ‘ ‘ ‘ ‘ ‘
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18
FREQUENCY (GHz)

(12 329] ARG TR BE 2 EERight) A2l Syewr(1~18GHz)

Site VSWR Measurement of RRA — Vertical Polarization
( Center Locdtion, Base Distance=3.75m, Height= 1.15m)

— Horizontal Polarization

70
65
60
55 -
50
45 4
40
3.5 |

2 dL M

20 - |
15 1 J ) ) l | u ’A \‘
|

10 !
05 4

00 T T ; ; T T T T T T T T T T )

]
=

SVSWR (dB)

FREQUENCY (GHz)

[2™ 3-30] A TFAHAN WE S4(Center) F 2] Syswr(1~18GHz)
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Site VSWR Measurement of RRA — Verticd Polarization
(Front Location, Base Distance=3m Height=2.15m) — Horizontd Polarization

M
. w i \‘W ) /*‘“‘AMJ‘“"“ L* Mot oMyl

FREQUENCY (GHz)

(28 3-31] AEF M A we A(Front) (0] 215m) 2] Svswr(1~18GHz)

sl S-S B 4 vk 29 3-285 1~18GHz Yol Ad3d 34
(Left) 999 Svswre SA S Aoty 3 AT} +21H
¥} 245GHz WY FH A oA 41dBe] Ho Site VSWR
ok 29 3-24¢) HlwEle] B %Ay} Site VSWRZEC] 1~18
GHz A tYolA ZAAsAeS & F Atk &% 97 A= F71
A Ayl A Site VSWR 3§ 7]|FS w53t o 19 3-292 1~
18GHz WA Al@A FAAHAE e 2L EZF(Right) 9 Svswrs T

m& IR

- G AG tis] =43 Aot 23GHz WY AT A FH
478d134 Z2J7-% 7HA 2 Ath 165~17GHz e b =399
g FAEg FRoA dA3] w2 Site VSWRELS 7;—5— IS Holm
o1our a9y 3-26P+ Hlwsle] B u Site VSWRﬂo] 1~18 GHz # "l gq
T

1~18GHz ‘:Hg—uﬂoﬂ)‘i Al ?*3?"‘17301] —E‘ %4 (Center) F A9 Syswr=
7% - FEAG ds S5t vE d93 go] FHHIG SHAA
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Site VSWR®] 2%}
18GHz 35 tle =

BEEY =55 Hola oy, o4& J9] 16~

o E& Site VSWRES 7HA|2L S
th ol= SAAY St FFS TRAY T e tEY WA E S
FEFoE A% GElY - ZA7F e g Atk AdET. FH At
A Hu 4.63dB9] Site VSWRS 7FAY 38 715S wrEstan gk 19
3-318 A FRFaAZH Eol7} 2moe g 7S o] wE U4 (Front)
dol AAAA Ha gol(ZA Eo]=215m)olA 1~18GHz W A&7 +

o _llN(
jin?
o
[
e
El
ok,

lo

ARl WE Svswre TH - FHAI e FrHH R SAHI Aol
o 29 3-279] 4 M SAHI Aol vlasto] Site VSWRO| tha
2SR I olffe SAHEO|(L15m)E Y 1m Eol7} FFdtgoernz A
F ntgde A B st vhAtake] s @ Y] WEolzt AdEn. A
4 T4 WAS 53 1~18GHz Y A @F H7171E(Site VSWR)S
6dB °]stE HFZHow W

CISPROIME 717ldl2= e EMI A84 712 98 Z4AA42H
Site VSWRE A3tk & AFdME &

=
15m 2 o] 2m= pgatel, JA@7I7e AjAH a0 wet % o
o, 9% g, 0% 9o 5 3] 2HAGY F4 9, FEAIY A
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