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Haus ARShE FAA R AR S7ER HAaue] oA wad 574
gyt desd Hck ICNIRP  (International  Commission  on
Non-Ionizing Radiation Protection)?} IEEE (Institute of Electrical and
Electronics Engineers)oll A& F23} 2 v dalol] #3t QA =Z7 A&
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The increased use of transmission system used pulse modulated RF
(Radio Frequency) wave has caused the need of its exposure assessment
to human. ICNIRP (International Commission on Non-Ionizing Radiation
Protection)guidelines and IEEE(Institute of Electrical and Electronics
Engineers) document about human exposure to RF Electromagnetic field
briefly shows safety level of exposure to pulse and non-sinusoidal wave
but domestic safety level of that is not defined yet. So, the measurement
instrument to measure pulse modulated RF wave should have high
reliability of its value to define the safety level. The instrument is
portable EMF measurement instrument made by Narda. And Narda
provides correction factor of the instrument. In order to have high
reliability of the instrument, we have checked correction factor of the




mstrument by comparing with our measurement values. The result shows
us that the almost measurement values coincide with correction factor
provided by Narda within £+ 3 dB and have a continuity of graph
depending on E-field strength.

@2 | 92k FOE ARt 2471, RAAE

Pulse wave, Pulse modulated RF wave, portable

EMF measurement instrument
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100 Kz : A&gpe] A7t A7 % L 27139 A2 x 15
10 Mz @ A&5he] AT A7 2 2714 Aer]E x 32
100 Kz ~ 10 Mz 79 F3bee BIPH(15 ~ 3202 T3

- 10 ME ©]7 -
A&vte] AT ANF D A7ge] AR E x 32
"o fiaf Farste deEdEe] A7) x 1,000

ot} o714 7]E A|drF= A FH AT
£ ICNIRP guidelines 1998l ™ A] % o]
2-8, 2-9° E7ech 9. 2-18S HAuto] W3k Fut g o
A AgAE YERH Aotk

= 32 1000 &
& UL . 1,000 HY ]
= g =
T 256 &
B ]
4r ee =
tal] =
— =
= 4 16 %‘“
T 5
7 [

e v}
B 2 HEwe o 4 3
<l =
Al 1 2
100 kHz 1 MHzZ 10 MHz 100 MHz 1 GHz 10 GHz =

19 2-180 vt gk A 2 dE PR QA R 5 7] 5 (ICNIRP)



3E2-7. A& AW Ste] mE WU A7 T Ag T
(ICNIRP guidelines 1998)
Current Localized
. Whole-bo .
density for SAR Localized
Exposure dy
o Frequency head and (head SAR
characteristi average .
range trunk and (limbs)
cs 5 SAR
(mA/m*) (W) trunk) (W/kg)
(rms) £ (W/kg)
up to 1 Hz 40 - - -
1-4Hz 40/t - - -
Occupational 4tz -~ 1 M 10 _ _ _
1 - 100 kiz /100 - - -
exposure
100 ki
£/100 0.4 10 20
- 10 Mi
10 Miz - 10 Gz - 0.4 10 20
up to 1 Hz 8 - - -
1-4Hz 8/t - - -
G 1
enera 4Hz - 1 K 9 - - -
public
1 - 100 kiz /500 - - -
exposure
100 Kz -10 M /500 0.08
10 Mz — 10 Gz - 0.08
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3E 2-8. A& AlgbEstel] wE A7, 2] o gt
Aol A sk7]F (ICNIRP guidelines 1998)
Equivalent
E-field H-field ) plane wave
Frequency B-field )
strength strength power density
TAnEe (V/m) (A/m) Wi Seq
(W/m?)
up to 1 Hz - 1.63 x 10° 2 x 10° -
1-8 Hz 20,000 163 x 10°7/f* 2 x 107/ -
8-25 Hz 20,000 2 x 10%/f 2.5 x 10Yf -
0.025-0.82 kilz 500/1 20/f 25/f -
0.82-65 kiz 610 24.4 30.7 -
0.065-1 M 610 1.6/f 2.0/f -
1-10 M 610/f 1.6/f 2.0/f -
10-400 Mt 61 0.16 0.2 10
400-2,000 M 3f12 0.008f/* 0.01£ £/40
2-300 GHz 137 0.36 0.5 50
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3E 2-9. A& AlgbEste] wE A7, 2] o gt
Hkol A)gk7] & (ICNIRP guidelines 1998)
Equivalent
E-field H-field ) plane wave
Frequency B-field )
strength strength power density
TAnEe (V/m) (A/m) Wi Seq
(W/m?)
up to 1 Hz - 3.2 x 104 4 x 104 -
1-8 Hz 10,000 3.2 x 10%/f* 4 x 10Y/f -
8-25 Hz 10,000 4,000/f 5,000/f -
0.025-0.8 itz 250/1 4/f 5/f -
0.8-3 kit 250/f 5 6.25 -
3-150 kikz 87 5 6.25 -
0.15-1 M 37 0.73/f 0.92/f -
1-10 M 87/ 0.73/f 0.92/f -
10-400 Mt 28 0.073 0.092 2
400-2,000 Mz 1.375£* 0.0037/f"% 0.0046f"* £/200
2-300 GHz 61 0.16 0.20 10

2] ICNIRP guidelines 199814 += 0.3 iz ~ 10 iz H2=3}o] 9
gt auditory effectsE WAst7] 98] SA(CIUAFT&) 7Ie= A 1F
Astar ok 2dle] 499 SA 7]+ (10 g £3)2 10 mJ/kg ©l 3}
dukelo] H 9= 2 mJ/kg ©|dto]th.
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t}. IEEE QA B3IV

IEEE®] AAtd ZHxo] th3t AARI 7 FL F34 100 S 7Fo
2 Hr7pleS 2esta v 2 e ¥ 2-109 YER AT

3% 2-10. WA @sl/Eavke] e [EEE A RE7E 48 7

F5% BANE

3. E-field, B-field, S(Power density) # 3k 7|5+ W=

IOO;kHZ A WEg NE uE
oI — Peak Field =+ Fourier ¥ 3o 2 H7}
4. 9 AHEE(S) 7| W
5 9= A7 712 < 100 kV/m)=
6. dUA U= 7|5 ¥
015 MPE, x T,
XO](S X7) < g ’
100 W Spk = B2 peak AHAYWE[W/m?], T = HB2Z[sec],
o 4 MPE.y;(maximum permissible exposure)

= HAYs & xF H W/ m?],
Tae = MPE7} A5 7] 918 =5 H A ZHsec]

¥ o, Harsh AIZHEY 62) 5t BT 57 ool A
U Hx2o] 100 ms oY wWe 1, 2 79 9EEd
=)

(D) =Al I =23k 719ke] Al g

In-situ(BFHE-9elA A AA = AFAE=  BRs(Basic
restrictions)(rms) #oll V2 & ¥ o= Astdrt ¥ 2-118 Fu
ol WE o 3k 7 A3 XS JERd Aol T3]




3% 2-11. BRs applying to

various regions

of the body(IEEE C95.1)

Action level

Persons in controlled

Exposed tissue [;Z] environments

E(rms) [V/m] E(rms) [V/m]

Brain 20 589 x 10° 1.77 x 10°*
Heart 167 0.943 0.943
Extremities 3350 2.10 2.10
Other tissue 3350 0.701 2.10

o] F-(

o]

QA WA el A AA ARAE 4 Qo2 ¢4

i)

=

= Utk

A (2)1A By AzivEe] gk 9%
2-12, 2-13°l Foix 3 F3h=
T2 g2 1/0t) [k, ty= A1ZE vl et o FA7]1 <] v

A
ar

MPEg+=

T

By= /2 MPE,(2rf) (2)

A7 A 34k [T,
o] A %A% [mT], f

A olE 91 AFAIRE [seclolth,

3% 2-12. MPE for exposure of head and torso :

f =3k to 5 Mk
(IEEE C95.1)

) Persons in controlled
Action level )
Frequency range environments
[Kitz] Hims Hims
Brms [mT] Bims [mT]
[A/m] [A/m]
30 - 335 0.687/f 547/f 2.06/f 1640/f
3.35 — 5000 0.205 163 0.615 490
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3% 2-13. MPE for the limbs :

f =3k to 5 Mz (IEEE C95.1)

) Persons in controlled
Action level .
Frequency range environments
[kHZ] Hrms Hl’lTlS
Bims [mT] Bims [mT]
[A/m] [A/m]
30 - 335 3.79/f 3016/f 3.79/f 316/f
3.35 - 5000 1.13 900 1.13 900

(2) Fourier A& 7]wke] sk

5NMHz AL
> 5 = ! 3)
2 QA A iAA Felel el 2], MPEiE flA @9 4
Avtel] W@ Aol FE=I(E 2-11, -12, -13)¢ Fdh FAe =F

Bgeo] HAA FupgelM 5 MezkA o] Hl FupA] LT e
A9t MPEi= &gt 3] SA5ojof stal 2
€ 59 AVF AHERe] 7|9 MPE= ASEER

: AlZE T g, e
=
3 Kz olste] Fao] A&¥= MPE+ IEEE Std (C95.6-200201 A

AW MPE(AA)e] Basic Restrictions, B-field T+
H-fieldl tig+ MPE, €5 Ao gt MPEZ Al4k= o] oF gh}[6].
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A 3% "~ WzHE RF A3 9

rlr
i,
>
S
i,
>
&
I
N
“
5
g
=7
ey
HJ
=
&

"oste) AR FE

Repetition Frequency), 1 Fo <¢sto] wWslsit), welx 21359
T, 7], 28, A2E% S WA T 5 e AEd dAFE
TSI O1% 3-12 E29 A5 S48 A% HE2E 5L
E YEeld Zola, a9 325 FAE Agde ApHoelrt. ¥
3-29] Ao AL dolHE FAF/FoE A FAHA ] Al

Aol FAFEE S A

ggo] WolA P AATL 2o
./_":

e} = 5 = o)
~dle TR SAS

Sync(External trigger)
i CRO
(Tektronix i, TDS7404)
Crystal
Detector
* — w-
_ 30 dB
Signal Directional
Generator Coupler Antenna Antenna
(Wiltron 7,
683478) Spectrum
Analyzer
{Agilent i, E44078)
a9 3-1 Bav Ae S48 AT HEE E5E
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X-band¢ HAvE =AHg
Inc.)9 AAra} Q1A v
Foll A AN HAE 74
4719 A& Sl
#e gsidd. A& SAHS 9d] Aldel Horn  Antenna®t
ANA Foi& dxI 54
e AL ael 2 Uy

AG o= ma 2 BAs
A1l A AF3H

dutx ol =AHuHe oLy Prh 2F9A7](Signal  Generator,
PGSl ol 5 SE7](Amplifier, Amp)AA S E

SEAY. FE2E A7 AR Uee=x gyl s 30 dB
Directional Coupler®] coupled porte]l Crystal DetectorE 23}
Oscilloscope® A& E  @<Qlstt}. 30 dB  Directional Coupler?)
transmitted port¥ Ridged Horn Antenna(Tx)&} 23] A5 & A7
a7boll EAbslA Fvl. 2e]al Tx AntennaZHE 1 m "ol
4] Ridged Horn Antenna(Rx)E %3t ¥ Spectrum Analyzer®} 174
o] Az o] A7]E #<lslar Ridged Horn Antenna(Rx)9} #& %] #
ol FoE& At FA 7)o AZAE ProbeEs Fof 4Alie A7E
g Axlut A2 SAS S/AS Folg Axla} SH 7oA
A} ARAE ol &ste] FulE HAAT FA7]9 datasheetol] T8 A
X-band E-field®] B2z} vlu 2 F24 3o}

Y 4-12 Tx Antenna® AEH = $417]

Z2o] 25 dBm ©]3}<l
499 255 Rx Antenna$t ~¥EZ RA7| 8 ZAHstE B2Loln
O 4-2¢ $417] 90| 25 dBmSl A9 AsE FUE dAA F

_52_



i~

% 2Aee BERol. 1¥ 43¢ $47] Z¥o] 25 dBm o] 4
A B4 AFE Rx Antenna®t I EF FAV|R SAHs=E £E5E
olal, 1Y 4-4% FH4A17] EF¥o] 25 dBm o)<l A% JNEE FUE
Ak 5472 54 EuEelt,
CRO
Crystal {Rohde & Schwarz iit,
Detector RTO1002)
SZ Tm |

XX

30 dB
Wave Meter Directional

Coupler Ridged Ridged
Horn Antenna Horn Antenna
Signal (Rohde & Schwarz i, (Rohde & Schwarz i, Spectrum
Generator HF 908) HF 908) Analyzer
(Agilent 7, (Rohde & Schwarz i,
£8267D) FSV SA)
_ = H = 5 = RN
29 41 2UER BAIE og@ 24 BEE
e -
(F217] 49 < 25 dBm)
, CRO
Crystal (Rohde & Schwarz i,
Detector RT01002)
AV I'm
: 30 dB
Signal Directional
Generator Wave Meter Ridged n
(Agilent 7, Coupler i yia
E8267D) S AAenna
) (Rohde & Schwarz it
HF 906) =08 ®HAm =H=7|
+ EF6092 Probe
—_— {Narda Inc.)
o) <] = A~ = = =] - =]
Y 42 FUE A4 292 £4 A S 2R
Y -
(£417] 9 < 25 dBm)




CRO
Attenuator l/l (Rohde & Schwarz 7,
RTO1002)
Signal Tm
Generator B "
(Agilent i,
EB267P) Amplifier X ><
(RF core it,
RCAS0100H52A) 30 dB
Directional )
Coupler Ridged
Horn Antenna
[Rohde 8 Schwarz &, Spectrum
HF 906) Analyzer
(Rohde & Schwarz #,
FSV SA)
a9 43 ~AEY BAYE o8@ 34 BEE
(54171 29 = 25 dBm)
Crystal
Detector
CRO
Attenuator M {Rohde & Schwarz it
RTO1002)
im
Amplifier >< ><
(RF core #t,
Signal RCAQDCSDEE-HT'EzA] 30 dB @
G Directional
enerator
(Agilent 7, Coupler Ridged I_El
E82670) Horn Antenna
(Rohde & Schwarz 7,
HF 508) EOiE ®Arm 5™
+ EF6092 probe
p=—— (Narda Inc.)
Y 44 FOE AT ZH7 2 54 AAE S4eE BEE
(F417] =9 25 dBm)

FA7] 8L FASGHYZEEH 1 m Bz AA-oAe AAZE 3,
6, 10, 15, 20, 30, 60, 120 [V/m]e.= AAsto] ALE AT o, A7
& AAZE ICNIRP Guide Lineo] HAE dukolo] tfgh A3l 4 %
Z71=X1(61 [V/mDel ARl 60 [V/m]E 7|Fo2 ATz UrA
U@ @ Astarh 22n ANE $47) 29 gl Rl A%
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GP @%nget
Power Density, P,= 5= (4)
47r Mo
- 47Tr2Et2amet (5)
! oG,
2 (ol A G HHY o5, P $417] 9 (W] Eugas A1
Hubel Az r vF "Wold Ao rms AAY A7] [V/m], r& $217]

reluvtel "olxl A2 [ml, nov Ara7He /%3 ¥ ~(intrinsic
impedance)[Q] ] t}.

Spectrum Analyzerdl Al &4 ¥ = 215+ ASdBuV]e =z 37|t}
ey Tl A7 Y el et kel AF(Antenna Factor)
g o3t F4E AAIV/mle A} dBuVIZ ¥ 3ke] 7hssirt W
A o3 o] Szt

Eare
Vg = (6)

Vo ldBuVi=20log (E,,.., [ V/m] < 10°)[dBu V/m|— AFldB/m] (7)

target

21 (6), (DolA AFE oY Edko] F71% = AAS ctey 4
715 = Age I [1/m], Vsay Spectrum Analyzerol A &8 5+&= A
Y [dBuV], Etarg = SAA A AA[V/m]o] T}

Aol AFe FRAJFHUZRE Im o A Ho|Ae] dAHE A
7b Bag As5d A, A" dAE 2299 duty 7MY Epeax
grol "ok v Fol8 HdAT AT A FAHEHE Emetb S AlZEE
ghol7] witol Fo& HdApz YEA]

M= B0 duty 7P S Epeae 3= AZPB IO R W) of

B
AN
ol
~
1o
NI
ol
fo,
X
>
>,
mlm
=
El
o
N
do



rol

Chowgk A2 vad 2

1 1
E . = f E(t)%dt (8)
| ¢%_ﬂ r

2 ()l A Emme= B3] AIZFE A3k [V/mlol 3L, E(t) [V/mle= T <
t<Teol A Aod A&soth 4 8)& T3 Bxne] Eps 7317
el Tio]l 0 %, Teg B2 F71(D), EE E239] duty 3telA
'/] Epe kE )\-] ;('] O]'Uq }\] (9) ’% '/"IV: 9\}]\

E,ps = B, < vV Duty Cycle 9)

21 (9)9] Epeac= Duty T3Foll A9 B #holth,
21 (99 AAF Emes AEEE Py o= WSS = 42 b3
2zt
E? E?

P — rms ~ rms
™ms ,'70 377 ( 10)

>

rmsTLj ]ﬂ'ﬁéﬁ%}]{ [W/mz],
= oMol AR Hxvke] A EE [V/mlolaL, nes
X}%%{PQ AFLIA2(377 Q) [Q] o]t

AN AgUER

>
=
=
N2
N
.—U
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Al 24 90 Gk, CW A5 AAIAHE SA
Y 459 2ol T4 ¥, 90 GHz N5 £ Zdo| npE suE
W RAVA FREE 449 2EE dAgd9d. 29 465 19
4-55 TA3te] SA4eke BEES WEhd Aotk
CRO
Crystal (Rohde & Schwarz i,
Detector RTO1002)
7 1%
— *
~ XX

Signal u 30 dB
Generator Wave Meter Directional Ridged Ridged
(Agilent Coupler Horn Antenna Horn Antenna_

E8267D) (Rohde"f; ;coré\)\ralz i Spectrum
s/c 23 X i Analyzer
- o W + Gain: 12 dBi @ 9.0 GHz (Rohde & Schwarz it
« 90 GHz + Antenna Factor: 37.5 dB/m @ 9.0 GHz FSV SA)

S/A 2%
* 9.0GHz, zero span
a9 4-5. A5 CWRl A5, S/AE ol &ste] 4l AAE

4-6. (#) Crystal Detector<}

AN 2R, (5) AR PHE W

111
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% 4-73 4-82 9.0 GHz A59 F4 &9 Wslte] & Fii&
Aasr S471d 285 = AAs =S #2087 93 A ol
[e) =] > =
a9 4-98 9 47, 4-85 T8k S48k Bge Aol
CRO
Crymtal {Rohde & Schwarz #t,
Detector RTO1002)
SZ Tm |
>
© -
; 30 dB
Signal Directional
Generator Wave Meter LIrec |?n.a Ridged n
(Agilent t, Couplei Horn Antenna
E826/1) (Rohde & Schwarz i,
6 273 HF 906 #0i8 BRI 537
oo Gain: 12 dBi @ 9.0 GHz * EF6092: Proke
—_ Antenna Factor: 37.5 dB/m @ 9.0 GHz (Narda Inc.)
¥ 4-7. ST CWSl A%, U8 dAas 4712 F4 AAE
=4t B2 ($417] 29 < 25 dBm)
Crystal
Detector
30 dB CRO
Attenuator H (Rohde & Schwarz i,
(HP it 8498A) RTO1002)
Tm
63 dB Amplifier
(RF core ik,
] RCAS0100H524) 30 dB
Signal Difectional
Generator gec n?na Ridged
{Agilent it, SUPIES Horn Antenna
E8267D) srye mRD =H7|
Gain: 12 dBi @ 9.0 GHz - +HCE'F6'592 Siabe
. Antenna Factor: 37.5 dB/m @ 9.0 GHz (Narda Inc)
- Continuous wave
+ 9.0GHz
% 4-8. A5 CWRI 45, FU8 A SAVIZ 4 AAE
SA@ste E5% (47 9 = 25 dBm)
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=2

4-1. FA4157F 9.0 GHzeol L CW<QI 45, S/A%}

Folg AR =A47)e =4 A%
Gy = 12 [dB], r = 1 [m], no = 377 [Q], AF = 375 [dB/m]
] ol A
=2 Z o s
"IXOEX] qu %\_}1\17] ZS;]A;L S/Aoﬂ i;qﬂg]
g;@{; z E%%ﬁ Z9% A% | AUNFDL B 247
7:“}\ ] - é 4X]) (Edisplay)
(rms) (FEXA)
[V /m] [dBm] [dBLYV] [dBuV] (Average)
<2> <4> [V/m]
<1> <3>
<5>
3 12.77 92.04 92.73 3.10
6 18.79 98.06 98.67 6.23
10 23.20 102.50 103.14 10.54
15 26.75 106.02 - 14.88
20 29.24 108.52 - 19.69
30 32.77 112.06 - 30.47
60 38.79 124.08 - 57.26
120 4481 127.61 - 121.80

<1> ICNIRP Guideline®l
(61 [V/mDe AFA

Fa e A4 o 3

TOR=

A dukelel ek A A QA mE
?l 60 [V/mlE 7%

A 2] peak® rmsgkoltt.

<2> 2 (5)E o
1 [m],
Impedance = 50 [2])

r:

&3] P(FA7I=

2)[dBm]s -3+,
no = 377 [Ql, AF= 375 [dB/m] [7] @ 9.0 (&,
=] 25 dBm ©|3}<l

o=z A

BeE S/GU AHE

sl A& WASa, 25 dBm o] A% = S/GF Amp.E
Oﬂﬁﬂfﬂ ANEE WA
<3> A (5), ()& ol &3ty = Ak=3)

<> = FY Az e QI3 S/AS &4l -7 Hol S/AE ol &

Hj = ‘/}Tﬂ‘/]'
O Eyaci= Pulse 2139 Dutyell

(Gy = 12 [dB],



stz A4 Al

T
T

<5> Average

/;jjx

[V/m]=

4-1°14 9.0 GHz CW AlZ o] tf

A
ar

Ar
B

XA

X

oo
ok

ol

of o

<

Folt. mer Cw A

sol5

- )
= e

pi.
file)
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A 34 P2y AAFHE 5H
1. Duty cycle®] 1/316%1 ¥ A3 AAIAF= =

Wk 5} (Carrier)7F 9.0 (z¢] 22 Duty cyclee] 1/31691 EHupo] HA~

i s
B3u4=7} 316 Hz, 1,000 Hz, 3,160 Hz ¢ A%l wel A3 =
ZA4st7] 98 29 4-10, 4-113 Zeo] FAst 34 A34E £ 4-2

4o YEFATE Narda Inc.olA Alzd 2AASF[2]9F Fdl& A=}
=A7172 243 RAASY vnE 18 4-12 ~ 179 JeER AT

_\‘:_l,

Crystal
Detector
CRO
— {Rohde & Schwarz fit,
RTO1002)
30 dB
Directional Tm
Coupler -

Horn Antenna
+ 9.0 GHz signal (Rohde & Schwarz it . _
« 25dBm o|96} HF 206) ZOE A S37)
Wiy : Gair: 128 " Narda o)
N . - .
PRE 316 Hz, 1 kHz 3.16 kHz Antenna Factor: 37.5 dB/m

® o}
=gl Wave Meter
i e Ridged
“ERsTD) 47| BRI £

19 4-10. & 37F 9.0 @z ©] 31 Duty cycleO] 1/316%1 H 3}
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Crystal
Detector

30d8 |/| CRO

Attenuator (Rohde & Schwarz it
(HP 7, 84984) RTO1002)
30 dB
Directional 1m ‘
Coupler - >
63 dB Amplifier >< ><
(RF core i,
’ RCAQ0100HS2A)
Signal
Generator Ridged
(Agilent i,
EZ2267D) Horn Antenna

- - (Rohde & Schwarz iit,
=07 SMs HH HF 906) P g
3 QOIGHZ o H042 BRI SH7
+ 25 dBm OfA} « Gain: 12 dB + EF6092 probe
+ Pulse misdulstian + Antenna Factor: 37.5 dB/m @ 9.0 GHz (Narda Inc.)
Duty cycle: 1/ 316
PRF: 316 Hz, 1 kHz, 3.16 kHz

a9 4-11. 9r537F 9.0 (2 ©] 3 Duty cycleo] 1/31691 E 43
NEE FUE A4 FYNE FYHE BEE

(F417] &9 = 25 dBm)
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# 4-2. Duty cycle©] 1/316°]3L PRF7} 316 Hz¥
FoE AAE A7 ARG E SAH A

- S X - A A
=%
23 AA e ol Frof g A
| 7 ] - e
=X
Epeak }\] Zl‘ Slg ﬁ_ =87 ] ‘4 Enns
%Ej] E }\] Z_]_ jg jﬂL Erms / Edisplay
(rmS) Efs_] %_Zé %}\‘ (Edisplay) [dB]
[V/m] e (Average) <4>
[V/m] &
<1> [V/m]
<2>
<3>
10 0.56 0.62 -0.42
20 1.13 1.32 -0.69
30 1.69 1.96 -0.65
60 3.38 3.61 -0.29
120 6.75 6.08 0.45
180 10.13 7.32 1.41
240 13.50 8.70 191
300 16.88 10.05 2.25
<1> ICNIRP Guide Line°] ®WA¥ ddkelo] thalt Ax}ufel A w27+

2161 [V/mDe] AFAQ1 60 [V/m ] Z|Eo 2 AHAeuE YFAY
w3 fte AA e Ao Epas 23 duty il A 9

peak® rmsato]t}.

<2> 2 ()= ol&sto T =TT
<3> Averager FUl-& HAAT FA7|Y FH RE F SU=E 4G A
e S48 HES EHEdd #ol mrlEoh AA @9[V/m]
WAL, 1o AEE ket 19 o8& =g =

, T
A71e AZAZG EF6092 probed =4 75 WS7F 07 ~ 400
[V/ml[8] o122 FAz & 0.7 [V/mlolste] 8
HolH = FH sttt
<4> B/ By = 10108 (B, 32/ Eispiayo 18 145125471 d B [9]
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¥ 4-3. Duty cycle©] 1/316°]3L PRF7} 1 kY )
Fo-E A A 7o AAAHE SAHAG

. ZAAAAA
74 AR ol Folg At
A4 o o
=X
Epeak }\] Zl‘ Slg ﬁ_ =87 ] ‘4 Enns
%Ej] E }\] Z_]_ jg jﬂL Erms / Edisplay
(rmS) o :ns_] %_Zé %}\‘ (Edisplay) [dB]
[V/m] o (Average) <4>
<1> Sl [V/ ?
m
<2> <>
10 0.56 0.64 -0.56
20 1.13 1.31 -0.66
30 1.69 1.97 -0.67
60 3.38 3.60 -0.28
120 6.75 6.00 0.51
180 10.13 7.24 1.46
240 13.50 8.79 1.86
300 16.88 10.07 2.24

<1> ICNIRP Guide Lined] HAlE <ulele] thdt AApupol A w275
2161 [V/mDY AR 60 [V/m]E 722 AFuz2 YAy
B AT A9 BoR AU B A2 duy TN
peak®] rms#toltt.

2> 4 @F olgdel e waad.

A7 AZAZ EF6092 probed A 7}s
[V/ml[8] olm=& =4z = 0.7 [V/m]elste]
dolg = 53t

A> B/ Biopiay = 10108 (B a0/ Bpispiaya e st 2221 1d Bl (9]
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¥ 4-4. Duty cycleo] 1/316°]a2 PRF7} 3.16 kizY wf
FoE AAE A7 ARG E SAH A

. ZAAAAA
74 AR ol Folg At
A7) o
=X
Epeak }\] Zl‘ Slg ﬁ_ =87 ] ‘4 Enns
%Ej] E }\] Z_]_ jg jﬂL Erms / Edisplay
(rmS) o :ns_] %_Zé %}\‘ (Edisplay) [dB]
[V/m] o (Average) <4>
<1> Sl [V/ ?
m
<2> <>
10 0.56 0.62 -0.42
20 1.13 1.36 -0.82
30 1.69 1.96 -0.65
60 3.38 3.59 -0.27
120 6.75 6.04 0.48
180 10.13 7.33 1.40
240 13.50 8.74 1.89
300 16.88 10.18 2.20

<1> ICNIRP Guide Lined] HAlE <ulele] thdt AApupol A w275
2161 [V/mDY AR 60 [V/m]E 722 AFuz2 YAy
B AT A9 BoR AU B A2 duy TN
peak®] rms#toltt.

2> 4 @F olgdel e waad.

A7 AZAZ EF6092 probed A 7}s
[V/ml[8] olm=& =4z = 0.7 [V/m]elste]
dolg = 53t

A> B/ Biopiay = 10108 (B a0/ Bpispiaya e st 2221 1d Bl (9]
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Erms/ Ed\'sp\ay[dB]

1 10 100 1000

Edisplay[V/m]

—a— HO{ T B FE A< of EF6092 (found in this project) —9— 0] 7! B F A< of EF1891 (given from the Narda)

1Y 4-12. Duty cycleo] 1/316°] 3L PRF7} 316 Hz¢l 74 %9

E-Xé 75”"? H]jﬂ (X%O] Edisplay?l 73%)

Erms/ Ed\'sp\ay [d B]

1 10 100 1000
E e EX| [V/m]

—a— O Tl B A 5 of Probe EF6092 (found in this project) —@—0{ &l 2% A4 of Probe EF1891 (given from the Narda)

19 4-13. Duty cycleo] 1/316°] 32 PRF7} 316 Hz¢l 7 -%-¢

HAAG vl (x50 Ems?l 4-)
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Erms/ Ed\'sp\ay[dB]

o

1 10 100 1000

Edisplay[V/m]

—&— HO T B F A< of EF6092 (found in this project) —o— 0 7! B E A= of EF1891 (given from the Narda)

19 4-14. Duty cycle©] 1/316°]3L PREF7F 1 kel 7 %9
E-Xé 75”"? H]jﬂ (X%O] Edisplay?l 73%)

Erms/ Ed\'sp\ay [d B]

1 10 100 1000
E e EX| [V/m]

—a— O Tl B A of Probe EF6092 (found in this project) —e— 0 &l 2% A4 of Probe EF1891 (given from the Narda)

19 4-15. Duty cycle©] 1/316°]i PREF7} 1 K91 7492
Em

HAAG vl (x50 Ems?l 4-)
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8]

Erms/ Edisp\ay[dB]

Edisplay[v/m]

—a&— AO|Fl HF A5 of EF6092 (found in this project) —8— T 0| &l 2 A5 of EF1891 (given from the Narda)

1% 4-16. Duty cycleo] 1/316°]3L PRF7} 3.16 k<l 74 %9

E—Xé 75”'?‘ E]E (X%O] Edisplay?l 73%)

Erms/ Edisp\ay [dB]

T 10 100 1000

E e S EAX] [V/m]

-a-20 Tl HEH| 5 of Probe EF6092 (found in this project) —— 01Tl & 7 7|~ of Probe EF1891 (given from the Narda)*

18 4-17. Duty cycle©] 1/316°] 32 PRF7} 3.16 k<l 7 -3¢

BAAG vl (x50l Emssl 4-5)

H 4-12 ~ 175 T3l &A%kl Narda Inc.olA A& H A7
J ka1 o

PN
T
IS 7HAL e 1 gho] A dAE #IE ¢ Uk
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2. Duty cycle°] 1/1,000¢1 Z

v a7F 9.0 Gkzo] 2z

wade ARG E

Duty cyclee] 1/1,00021

7} 316 Hz, 1,000 Hz, 3,160 Hz <!

712 FAT BAAF v

=

=

73-5-el wet A x}at%
7 918 1Y 4-18, 4-193 o] PSR 24 ANE E
el 2l Narda Inc.ol A A3t RAASF[2]9 F8& A
19 4-20 ~ 259 YERASL

Z
=

Hoshe] BWawkRFsl
JEs =48

4-5 ~ 79

A3t =4

e g £407| Boils 27
' + 9.0 GHz signal

+ 25 dBm O[3}

« Pulse modulation

Duty cycle: 1 /1,000

Q)
L

PRF: 316 Hz, 1 kHz, 3.16 kHz

Crystal
Detector
CRO
— {Rohde & Schwarz fit,
RTO1002)
30 dB
Directional Tm
Coupler +
Signal ]
Generator e

Ridged
Horn Antenna
(Rohde & Schwarz it
HF 906)

+ Gain: 12 dB

» Antenna Factor: 37.5 dB/m

FOE ZAm 587
+ EF6092 probe
(Narda Inc.)

% 4-18. ¥EES7F 9.0 Gz ©
NEE Fole AT A2 EA45

=
(FA7] =9 <

- 70

25 dBm)



Crystal
Detector

30d8 |/| CRO

Attenuator (Rohde & Schwarz it
(HP 7, 84984) RTO1002)
30 dB
Directional 1m ‘
Coupler - >
63 dB Amplifier >< ><
(RF core i,
’ RCAQ0100HS2A)
Signal
Generator Ridged
(Agilent i,
EZ2267D) Horn Antenna

i (Rohde & Schwarz iit,
AT EHAS HAH HF 906) P g

T e 012 BRI SH7|
. 2'5 dBm O[A} ¢ Gain: 12 dB + EFB092 probe

+ Pulse misdulstian * Antenna Factor: 37.5 dB/m @ 9.0 GHz (Narda Inc.)
Duty cycle: 1/ 1,000

PRF: 316 Hz, 1 kHz, 3.16 kHz

19 4-19. Wk a7t 9.0 (. ©] a2 Duty cyclee] 1/1,00091 H A~
AT E FUE AR SAHVZR FHs 55

&
($217] =¥ = 25 dBm)
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¥ 4-5. Duty cycle©] 1/1,000°] 22 PRF7} 316 Hz¥
Fo-E A A 7o AAAHE SAHAG

. ZAAAAA
=4 A2 . Fog At
A4 o o
=X
Epeak }\] Zl‘ Slg ﬁ_ =87 ] ‘4 Enns
%Ej] E }\] Z_]_ jg jﬂL Erms / Edisplay
(rmS) = :Ils_] %_Zé %}: (Edisplay) [dB]
[V/m] o (Average) <4>
<1> Sl [V/ ?
m
<2> <3>
10 0.32 0.34 -0.31
20 0.63 0.75 -0.74
30 0.95 1.17 -0.91
60 1.90 2.04 -0.31
120 3.79 3.39 0.49
180 5.69 4.22 1.30
240 7.59 4.99 1.82
300 9.49 571 2.20

<1> ICNIRP Guide Line®| WAlE dnkle] tfst A=A} A w575
(61 [V/mDe <AFA<Q1 60 [V/mIE 7ITlo2 ATz YrAY
wek e AR few Ao Epas BZ2¥ dutyibel A 9
peak®] rms3ko] t}.

<2> 2 (9)F ol&3sto Fe =gk

A7 AZAZ EF6092 probed A 7}s
[V/ml[8] olm= =A% % 0.7 [V/mlolste] g
Hol8H &= # 3t

<4> B/ Eispay = 1010g (B, s 20/ Edisplay@?,—ﬂ]%%jx]—ﬁ}%xgﬂ)[dB] [9]
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¥ 4-6. Duty cycle®] 1/1,0000] 22 PRF7} 1 Kz wj

Foig Axs 24719 ARARE 447

. ZAAAAA
74 AR ol Folg At
A7) o
=X
Epeak }\] Zl‘ Slg ﬁ_ =87 ] ‘4 Enns
%Ej] E }\] Z_]_ jg jﬂL Erms / Edisplay
(rmS) = :Ils_] %_Zé %}: (Edisplay) [dB]
[V/m] o (Average) <4>
<1> Sl [V/ ?
m
<22 <3>
10 0.32 0.38 -0.80
20 0.63 0.78 -0.91
30 0.95 1.17 -0.91
60 1.90 2.04 -0.31
120 3.79 3.37 0.52
180 5.69 4.22 1.30
240 7.59 4.97 1.84
300 9.49 5.74 2.18

<1> ICNIRP Guide Line®| WAlE dnkle] tfst A=A} A w575
(61 [V/mDe <AFA<Q1 60 [V/mIE 7ITlo2 ATz YrAY
wek e AR few Ao Epas BZ2¥ dutyibel A 9
peak®] rms3ko] t}.

<2> 2 (9)F ol&3sto Fe =gk

A7 AZAZ EF6092 probed A 7}s
[V/ml[8] olm= =A% % 0.7 [V/mlolste] g
Hol8H &= # 3t

<4> B/ Eispay = 1010g (B, s 20/ Edisplay@?,—ﬂ]%%jx]—ﬁ}%xgﬂ)[dB] [9]
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¥ 4-7. Duty cycle®] 1/1,000°] 22 PRF7} 3.16 ki< wj

Fohg AApa A7) A E A2

. ZAAAAA
74 AR ol Folg At
A% ¢ N
=X
Epeak }\] Zl‘ Slg ﬁ_ =87 ] ‘4 Enns
%Ej] E }\] Z_]_ jg jﬂL Erms / Edisplay
(rmS) = :Ils_] %_Zé %}: (Edisplay) [dB]
[V/m] o (Average) <4>
<1> Sl [V/ ?
m
<2> <3>
10 0.32 0.41 -1.13
20 0.63 0.81 -1.07
30 0.95 1.15 -0.84
60 1.90 1.99 -0.21
120 3.79 3.41 0.46
180 5.69 4.22 1.30
240 7.59 5.01 1.80
300 9.49 5.80 2.14

<1> ICNIRP Guide Line®| WAlE dnkle] tfst A=A} A w575
(61 [V/mDe <AFA<Q1 60 [V/mIE 7ITlo2 ATz YrAY
wek e AR few Ao Epas BZ2¥ dutyibel A 9
peak®] rms3ko] t}.

<2> 2 (9)F ol&3sto Fe =gk

A7 AZAZ EF6092 probed A 7}s
[V/m][8] el=& =43 % 07 [V/mlolate] 3t
oy 2 #H w3k

<4> E;ms/Edisplay =10log (Erms,ﬂ]ﬂ'i]/Edisplay@?rﬂ]%ﬁx}ﬁ}%@ﬂ)[dB] [9]
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wn

'S

Erms/ Ed\'splay[d B]

1 10 100
Edisplay[v/m]
& HO|Fl 2= A== of EF6092 (found in this project) —©-F 0% 2 E A4 of EF1891 (given from the Narda)

19 4-20. Duty cyclee] 1/1,000°] 22 PRF7} 316 Hzel 74 %9

E—Xg 7:”—)|: H]:ﬁl (X%o] Edisplay?l 73%)

10

Erms/ Ed\'sp\ay [dB]

E_ZHEX [V/m]

rms 1

-A- HO{Z B of Probe EF6092 (found in this project) —€— T O Zl 2 A4 of Probe EF1891 (given from the Narda)

139 4-21. Duty cycle®] 1/1,000°] 22 PRF7} 316 HzQl 74 %9

HAAG Bl (x50 Emsdl 4-)
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wn

'S

Erms/ Ed\'splay[d B]

-

Edisplay[v/m]
& HO|Fl 2= A== of EF6092 (found in this project) —©-F 0% 2 E A4 of EF1891 (given from the Narda)

1Y 4-22. Duty cycleo] 1/1,0000] 32 PRF7} 1 k¢l 74 %9

E-Xé 75”"? H]jﬂ (X%O] Edisplay?l 73%)

10

o
=
> 6
E
35
Wi
— 4
£
wi
2
p
0 -
- -4
&-&
9
0 1 10 100 1000
Erms = EX| [V/m]
=& HOZ 2 H A= of Probe EF6092 (found in this project) —8—F0{Zl 2 & A|== of Probe EF1891 (given from the Narda)

19 4-23. Duty cycle©] 1/1,0000] 22 PRF7F 1 k¢l 7H-$-9

HAAG vl (x50 Ems?l 4-)
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Erms/ Ed\'splay[d B]

1 X
2
0 1 10 100
Edisplay[V/m]
=4 AO| Tl 2 A5 of EF6092 (found in this project) —©— F 0] 7l EE A4 of EF1891 (given from the Narda)

19 4-24. Duty cycle©] 1/1,000°] 22 PRF7} 3.16 kel 74 -%-¢

E—Xg 75”'?‘ H]:ﬁl (X%O] Edisplay?l 73%)

Erms / Edisp\av [dB]

(=}

o

e E X [V/m]

=& LTl 2|4 of Probe EF6092 (found in this project) —8—F 0Tl 2 & A4 of Probe EF1891 (given from the Narda)

19 4-25. Duty cyclee] 1/1,0000] 32 PRF7} 3.16 kil 759

BAAG Al (x50l Emssl 4-5)

a9 4-20 ~ 255 T3 =A3Fko] Narda Inc.ol A A&t BAA S
2> AEAAE A e I grol A9 dAFE geldd & vt
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3. Duty cycle©] 1/3,160%1 B 239 AR FE =74

HkE7E 9.0 @kolar Duty cycleo] 1/3,16091 Hvpe] Hawbi Sy}
g 5743t

47} 316 Hz, 1,000 Hz, 3,160 Hz &1 7 $-o] wet ﬂx}ﬂr
7] 918 19 4-26, 4-27% o] FAsa 4 AFRE & 4-8 ~ 109
el TE. Narda Inc.ol A A& BAAF2]eF A8 dA3 =4
NZE Z2A-% BAASG HaE 19 4-28 ~ 334 YERST

Crystal
Detector
CRO
u (Rohde & Schwarz fit,
RTO1002)
30 dB
Directional Tm ;
Coupler - »
) [Q ------
Signal Wave Meter
Genera‘gor : Ridged
(tggllzegsii‘ S| EHND 2 Horn Antenna
- ' + 9.0 GHz signal (Rohde & Schwarz t, __ _
« 95:dBm o|96} HF 206) ZOE A =37
Dy e 3160 i oy
—_— PRF: 316 Hz, 1 kHz 3.16 kHz + Antenna Factor: 37.5 dB/m g

a9 4-26. w7 9.0 (. ©] a2 Duty cycle®] 1/3,16091 H 5}
NEE FUE AT FAHVE SAH)E E5E
& < 25 dBm)

(FA7] =4
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Crystal

FOE ®AH Z87)

Detector
30de CRO
Attenuator M (Rohde & Schwarz 7t
(HP 7, 84984) RTO1002)
30 dB
Directional 1m
Coupler - >
63 dB Amplifier >< ><
(RF core it,
’ RCAQ0100HS2A)
Signal
Generator Ridged
(Asge‘;‘zegﬂttﬁil ] Horn Antenna
= SRS - (Rohde & Schwarz 7t
ey 7| EHME MH HF 908)
* 9.0 GHz signal
il i + Gain: 12 dB + EF6092 probe
= o Pulearodilsian + Antenna Factor: 37.5 dB/m @ 9.0 GHz ~ (Narda Inc.)

Duty cycle: 1/ 3,160
PRF: 316 Hz, 1 kHz, 3.16 kHz

9 4-27. WkEu7E 90 @ ©] a2 Duty cycleo] 1/3,1602) H A~}

NEE FUS AN AR ZHe

(4171 =% = 25 dBm)

_79_
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¥ 4-8. Duty cycle©] 1/3,160°] 22 PRF7} 316 Hz¥
Fo-E A A 7o AAAHE SAHAG

SAA A A A
%4 A | 2444 | FUs Axn
Epeak }\]Zl—,\'igﬁ %‘Xé7]9} Erms
%Ej] Erms A ] Zl— ﬁg ﬁ Erms /Edisplay
(rms) %JTJ—— -] %Zg %}\_ (Edisplay) [dB]
[V/m] [V/ml] (Average Mode) <4>
<1> <2> [V/m]
<3>
10 0.18 0.28 -1.97
20 0.36 0.42 -0.72
30 0.53 0.70 -1.18
60 1.07 1.20 -0.51
120 2.13 1.88 0.55
180 3.20 2.953 1.02
240 4.27 2.96 1.59
300 5.34 3.37 2.00

<1> ICNIRP Guide Lineo] AJ¥ drkele] tigh Ao A =E7]5
(61 [V/mDe] <AFAQ1 60 [V/mIE 7ITo2 ATz YrAY
wek e AR few Ao Epas BZ2¥ dutyibel A 9
peak®] rms%koltt.

<2> 2 (9F o] &3dto] = At

<3> Averaget= T8 HAy}
et SA4H e

2 2489, 1 e AngaEgelth 1ela Foe A4n =
=3}
=

A7) A3 EF6092 probed =4 75 wWY7F 07 ~ 400
[V/ml[8] ol==2 =A% <+ 0.7 [V/mlolste] 2 Zasdtx &+

dolg = # 53t
<4> EvrmS/Edisplay = 1010g (Erms,ﬁ]ﬂ'i]/Edisplay@?rﬂ]%%ﬂx}ﬁ}%@ﬂ)[dB] [9]
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¥ 4-9. Duty cycle©] 1/3,160°] 22 PRF7} 1 Kz o)

Foig Axs 24719 ARARE 447

S A 3 ol M
=4 A3 9 S A A 9 Fo-& A=)

Epeak }\] Zl_ﬁg Ei ;TX(-)] 7] 9’] Erms
%Ej] Erms A ] Zl— Slg iL Erms /Edisplay
(rms) %J‘j‘l— -] t%‘]é %/} (Edisplay) [dB]
[V/m] [V/ml] (Average Mode) <4>

<1> <2> [V/m]
<3>
10 0.18 0.21 -0.72
20 0.36 0.43 -0.82
30 0.53 0.71 -1.24
60 1.07 1.13 -0.25
120 2.13 1.93 0.44
180 3.20 2.55 0.99
240 4.27 2.92 1.65
300 5.34 3.40 1.96

<1> ICNIRP Guide Lineo] AJ¥ drkele] tigh Ao A =E7]5
(61 [V/mDe] <AFAQ1 60 [V/mIE 7ITo2 ATz YrAY
wek e AR few Ao Epas BZ2¥ dutyibel A 9
peak®] rms%koltt.

<2> 2 (9F o] &3dto] = At

<3> Averaget= T8 HAy}
et SA4H e

2 2489, 1 e AngaEgelth 1ela Foe A4n =
=3}
=

A7) A3 EF6092 probed =4 75 wWY7F 07 ~ 400
[V/ml[8] ol==2 =A% <+ 0.7 [V/mlolste] 2 Zasdtx &+

HolH = # a3
<4> EvrmS/Edisplay = 1010g (Erms,ﬁ]ﬂ'i]/Edisplay@?rﬂ]%%ﬂx}ﬁ}%@ﬂ)[dB] [9]
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¥ 4-10. Duty cycle©] 1/3,160°] 22 PRF7} 3.16 kiz o

Fohg AApa A7) A E A2

SA A A A A
=4 AR | 24X | FAS A2
Epeak }\] Zl_jg ﬂ_ ;TX(-)] 7] 9’] Enns
%Ej] Erms }\] Zl_ Eé iL Erms /Edisplay
(rms) %E -] %Zé %}: (Edisplay) [dB]
[V/m] [V/m] (Average Mode) <4>
<1> <2> [V/m]
<3>
10 0.18 0.37 -3.18
20 0.36 0.53 -1.73
30 0.53 0.73 -1.36
60 1.07 10.5 0.07
120 2.13 1.87 0.57
180 3.20 2.50 1.07
240 4.27 291 1.66
300 0.34 3.38 1.98

<1> ICNIRP Guide Lineo] AJ¥ drkele] tigh Ao A =E7]5
(61 [V/mDe] <AFAQ1 60 [V/mIE 7ITo2 ATz YrAY
wek e AR few Ao Epas BZ2¥ dutyibel A 9
peak®] rms%koltt.

<2> 2 (9F o] &3dto] = At

<3> Averaget= T8 HAy}
et SA4H e

2 2489, 1 e AngaEgelth 1ela Foe A4n =
=3}
=

A7) A3 EF6092 probed =4 75 wWY7F 07 ~ 400
[V/ml[8] ol==2 =A% <+ 0.7 [V/mlolste] 2 Zasdtx &+

dolg = # 53t
<4> EvrmS/Edisplay = 1010g (Erms,ﬁ]ﬂ'i]/Edisplay@?rﬂ]%%ﬂx}ﬁ}%@ﬂ)[dB] [9]
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12

10

Er’ms/ Ed\'sp\ay[d B]

-4
--&
_ &
0 =
&
2
1 10 100
Edisplav{V/m]
A~ 2O El 2H A== of EF6092 (found in this project) -0-F 0| &l 2 A+ of EF1891 (given from the Narda)

19 4-28. Duty cyclee] 1/3,160°] 12 PRF7} 316 Hz¢l 7% 9]

E—Xg 7:”—)|: H]:ﬁl (X%o] Edisplay?l 73%)

12

10

5
[s 5]
=

gﬁ
&
T
wi
~ 4

e

£

E
wi

2 -

A
Sl
o ’.-’
L
o
-2
0.1 1 10 100

E e EX| [V/m]

=& AT BEF |5 of Probe EF6092 (found in this project) €~ 017! E &A=+ of Probe EF1891 (given from the Narda)

19 4-29. Duty cycle©] 1/3,160°] 22 PRF7} 316 Hz9l 74 $-9

HAAG Bl (x50 Emsdl 4-)
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12

10

Er’ms/ Ed\'sp\ay[d B]

2 -
A
0 i
&=
2
1 10 100
EdisplavIV/m]
A~ 2O El 2H A== of EF6092 (found in this project) -0-F 0| &l 2 A+ of EF1891 (given from the Narda)

1Y 4-30. Duty cycleo] 1/3,1600] 32 PRF7} 1 k<l 74 %9

E-Xg 7:‘”"}I: H]ﬂ (X%O] Edisplay?l 73%)

12

10

5
[s 5]
o

%5
o

3
£
wi
~ 4

e

£

E
wi

Z

A
e
-
] —
&
&~
-2
0.1 1 10 100

E e EX| [V/m]

=& AT BEF |5 of Probe EF6092 (found in this project) 8~ 012! E &A=+ of Probe EF1891 (given from the Narda)

19 4-31. Duty cyclee] 1/3,160¢] 22 PRF7} 1 k¢l 7H-$-9

BHAAAG Bla(xF0] Ems?] 4F)
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Erms/ Ed\'sp\ay[dB]

2 A
A
.
1 _ =4
L --&
o &~
1
=)
1 10
Eispiay[V/M]
=& HO| Tl HE A of EF6092 (found in this project) —©- T 0Tl 278 A+ of EF1891 (given from the Narda)

19 4-32. Duty cycleo] 1/3,160°] 22 PRF7} 3.16 kel 74 -%-¢

E—Xé 75']'/_;: E]ﬂ (X%O] Edisplay?_] 75)‘"?‘)

Erms/ Ed\'splay[dB]
&

E__ZHEX| [V/m]

rms "~ 1

& PO 2= A4 of Probe EF6092 (found in this project) €T 0% 2 & A4 of Probe EF1891 (given from the Narda)

19 4-33. Duty cycleo] 1/3,160°] 12 PRF7} 3.16 k¢l 7 %9

BAAAG Al (x50l Emssl 4-5)

100

9 4-28 ~ 335 T3 =AH3Fko] Narda Inc.ol A Al &3t BAA S
2o AFAPES AL o 1 go] £ 3 dBolWE A TS &9l
T At



Al 5 % U17H‘i‘i}% FAER 7] 9

AHEENC(F) 9] "xbddrg Fd 5% 7] <SMR-3700(Controller)+RSU-
3700(Tx Antenna)>=Z A3 HAA 28-S FLAEATH $AEHE A
3} 7}%EE Spectrum Analyzer$} Peak power meter, &8 #x}3} =
A7|2 ZA3t3 Narda Inc.ol A Al&steE BAAS 28z vl &

Pt & A9 A 7](Narda Inc)= H2=3 574
AAF =% U AT 2 BAATE AL} =AY #
>

& 98kl 1™ 5-1, 529 54 A="S s

AR oA HAAIE 418 4 A+ Ridged horn antenna®} W7F
Aurg FARA] 7ol FAQEHIY RSU-3700& A= wiFRA 3t F
e U] 1HA & WstAlA Rldged horn antennaolA] A% = H A4}
9] Al7]E Spectrum Analyzer®+* Peak power meterE %3 &<l3k
t}. 19 5-12 Ridged horn antennas %3 &= 2y s
elste EExolt)

2 :R

LLLLL

EPEEE| 30 dB Attenuater

(*.:.‘%' ENCES, {He’«vlegt;ggﬂ;ard i,
SMR-3700)
I Radar Ridged

(= ENCE, Horn Antenna
T RSU-3700) (Rohde & Schwarz it
24 \7 ES A HF 906)

. . Power
Anzt;r[‘ggilgam. » Antenna Factor(AF) : Measurement

| 37.63 [dB/m] @ 9.5 GHz equipment
* |sotropic Gain:

—_— 12.14 [dBi] @ 95 GHz

19 5-1. RSU-37007} Ridged horn antenna?t 72
TAHAA S EFE
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oy

a9 5-1 AFS F3 RSU-3700014 FAlshs dxgte] A7 HE

% 9} duty cycleg #elst 4= gl

A2l : R

QIzE MutE
EPER TS b
(& ENCES, s .
SMR-3700)

I Radar =

=l (& ENCE,
24V, 2.5 A RSU-3700) & e X A
= Antennagain: + EF6092 Probe

_I_ 25 [dBi] (Narda Inc.)

19 5-2. RSU-3700% freh§ dAtst 471 ko] Al

TAAA 54 255

FAE = A Mg HF AEA 9 duty cycled AFHAHS R
3 T FUE Axy AR Ay A5E 25 AdS B F
g Azt 479 HAASFE Hu 2 BAsE AdS 2183t
= a9 529 o] FuE dxtu =A7]9F RSU-37002 A= wpFH
A i F Y 1HAo WMEE Fo] Fuls dAxty =H7]d EE Y
= A4 #E gelstes Ade A3

a9 5-1, 5-29 AdLS a9 5-3 5494 Ho]= npe}l o]
o] FHHATA EMI chamber(Hd Aot 4s] A d A elw])ol A 3P s}t
o
AN
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a9 5-3. AFAHAHA A RSU-3700SvFHE H<5
in EMI chamber (U5 €A 3d+9)
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2

2 A WAug BAYAI Y A5 &9

FAE& AT FAH7Ie] BRAATE Tt A FAHAAHY
AE dA AR AAZE Hasit ALkd AAE 7] 13
5-1, 5-2¢9] A3dE& E3 RSU-3700914 v $4 Hags $4l
HuU = 418te] SA 2 Peak power metere] &8 %= At 2 4
AAENC(F)AA Al3-s RSU-37009] 52174

S
[e)
g 2 AdEs v

o o O gl

Peak power meterd] =3 %+ A
HF2 ¢} duty cycleo] @E=x] Eolgfof sk,

1. A BENC(F) A A3 A3 AE FHAEX 79 ATAHR

AFAENC(F) 9] WrAEre EAEA] 7= 24 H(controller) Q]
SMR-37003} %A1gtevbel RSU-37000.2 A4 %o vt 18 5-5&
RSU-37009] X<o]al RSU-37009] AY& ® 5-1° YepSl 1
3 AlFE SMR-370001 4 Ade Aeste] WA 4= o) o]E R
5-2[10]el] YER ST

1% 5-5. RSU-3700(%A1¢kE| L) o] B3
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3 5-1. RSU-3700 A

A Z A} AFAENC(F)
ote| Y =d o RSU-3700
EA Fups 9,410 + 30 [Mi]
olg|L} o] = 25 [dBi]
Qe R 4°
e} A E 25°
otel Y} Impedance 50 []
3E 5-2. "I ubE FAEHA ZI(AGENC(F))e $4 Alsd R
S Al Ad PRF HAZ H A A
Tk <1> [Pulse/sec] [ns] [W]
0 2,100 120 2,965
1 1,650 300 3,819
9.4 (fz
2 1,200 500 4 345
3 600 850 4,498

<1> RSU-3700°] 14%¥ SMR-3700(Controller)®] #'d A7 3k

2. cable loss¢} attenuator &<l

S 3lo
1 1=

19 5-1 Ao A AL&3F= cable loss®t attenuator® A&

Il

3171 938l Network Analyzer(Rohde&Schwarz Inc., ZNB 20)& &3
- 7ro B}o

e g2lstd Tt Network Analyzerol Al =4 st= 399 Start
F34E 9 (o] Stop FHFE 10 (zo)th. Bz} g =4 Fu4

= 94 Gizo]t}.
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Tret 521 dB Mag 20 dB/f Ref 0 dB Cal 1
48 -
4B > |
Ch1 Start 9 GHz Pwr -10 dBm Bw 10 kHz Stop 10 GHz

19 5-6. Network Analyzer® Calibration Sy

Trcl 521 dB Mag 1 dB/ Ref0dB Cal 1

=M1 5.400000 GHz -1.9442 dB

0dB <

R YAV A YA YW aYaN

Ch1 Start 8 GHz Pwr -10 dBm Bw 10 kHz Stop 10 GHz

198 5-7. 1 m cable®} 1m cableo] A Z % connectord Sy
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521 dB Mag 1 dB/ Ref D dB Cal

0dB M4

1
=M1 5.400000 GHz -0.3506 dB

Ch1 Start 9 GHz Pwr -10 dBm Bw 10 kHz

1% 5-8. 1 m cableo] AA%

521 dB Mag 1 dB/ Ref0dB Cal

0 dB

A

Stop 10 GHz

connector® Sy

1
=M1 5.400000 GHz -1.5907 dB

A

Ch1 Start 8 GHz Pwr -10 dBm Bw 10 kHz

Stop 10 GHz

19 5-9. 2 m cable®] Sy
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-4
=M1 9.400000 GHz -30.5301 dB

Ch1 Start 9 GHz Pwr -10 dBm Bw 10 kHz Stop 10 GHz

19 5-10. 30 dB Attenuator®] Sy
1% 5-62 Network Analyzer® 9 ~ 10 ke nAg Ftola, 1#H
5-7 ~ 102 cable?} Attenuator® So #tolth. ©o]& X% 5-39] AT
=3

¥ 5-3. cable loss9} 30 dB Attenuator® Su =4 %%

1 m cable loss 2 m cable loss 30 dB Attenuator
[dB] [dB] [dB]
-1.5936 -1.5907 -30.5301
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3. Spectrum Analyzer(SA)E o] &3 F4 A

-

=]
=)

B\

%

712l :R 2 m RF cable
= (HUBER+SUHNER #t,
SF104/11SMA451/

|«
: | 115MA451/2M)
aizhdste ' -
SRR 30.dB Attenuator
- (Hewlett-Packard &,

(&'F ENCES, BA9BA)

SMR-3700) 1 m RF cable

{HUBER+SUHNER 7,

Radar Ridged SF 104/2XTTN4T /1)
(& ENCES, Homn Antenna
Ha RSU-3700) (Rohde & Schwarz Spectrum
24V, 2.5 A HF'906) Analyzer
. in: (Rohde & Schwarz it
Aré;endnﬂa_ AN, Antenna Factor(AF) : ESV SA;
| [dEBi] 37,63 [dB/m] @ 9.5 GHz
- Isotropic Gain: RNz 20 MU
—_— 12.14 [dBi] @ 9.5 GHz * NEWEI2E Mz

713 5-11. Spectrum AnalyzerZ ©]-&3F RSU-37003 S=Al<¢td| L
7ve] Agd AAH

VA 574

mlm

=25

g 5-119 555449 AdS 7438t SMR-37009] d W7l
gk A AEs 7ﬁE]°ﬂ E}E]r %Zé;}‘iﬂﬂr. XH” 0l Al =gk HolH
= 5*4, A 14 = 5 A4 2014 FA3 o
°o|HE % 56, Ad 304 FH% o = 57701] e AT

Spectrum Analyzerol A =A% = AH[dBm]e® ¥7]¥®}
3319 ImpedanceZE o] 83td A °L[dBpV]94 G495 A¥H[dBm]e] &9
2 W3lo] 7hsetth W3 A& o o] Xt

o
Zi
o
=
°

_¢ 2
il
m

H%

2
P.,= ;t Q-3 impedance Z (11)
I/OQut 10_12 I/02u15 1
P, =10log (————)=10lo X —
ot e 1073 % Z) e 107° 10°% 2
= 20log (V,,, < 10°)—90—10log Z (12)
P, ,ldBm|="V,  [dBuV]—90—10log~Z (13)

21 (11), (13l A Py -3t impedance Z9] A= o]l Vi
impedance Z2] 7 <toltt.

rlo
-z
ol
o
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¥ 5-4. 19 5-11 A3doAq A2 0 (PRF : 2,100 Hz, Duty cycle :

1/3968)%1 459 SFAlAgd gk Ham F2d
o e o
iijr o —’F(’dxde—:! iijr 2 peak power | peak power
- avg. - avg.
S5l (beak p:\?vaeljr (peak pecl)vfer pacl)vfer
A& S]O ge;]”) display ;O;;e;) (AAEA]) (display
[m] @ =A% @_ SA) @=4 4 @EAHA A (‘_@ SA)
@ ZAAA [dB] @3AA A
[dBm] [dBm]
<1> [ilzr:] <3> 4 (eEz]
4 38.40 4.01 37.72 34.79
5 36.46 2.01 35.72 37.28
6 34.88 -0.78 32.93 34.87
7 33.54 -0.49 33.22 35.33
8 32.38 -1.98 31.73 34.41
9 31.36 -2.61 31.10 36.80
10 30.44 -3.54 30.17 35.99 34.42
11 29.61 -4.06 29.65 33.97
12 28.86 -4.76 28.95 34.52
13 28.16 -5.51 28.20 34.55
14 27.52 -6.02 27.69 34.92
15 26.92 -6.86 26.85 35.54
16 26.36 -7.34 26.37 35.52
> A G, (D, (13 & olgeke] FPAHe FAAY welE

[dBm]o. = YEeEdT (AF= 3763 @ 95 iz, Impedance = 50 [Q])
30 dB attenuator + cable loss7} >2&¥
30 dB attenuator + cable loss7} A< ¥
peak power — avg. power = 10 X log(1/duty cycle), Duty cycles &

<2>
<3>
<4>

°l

= A~
2l & 4 Qi
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¥ 5-5. 19 5-11 A3 A2 1 (PRF : 1,650 Hz, Duty cycle :
1/2,02001 7459 FFAAg e st Hx3 FAdE

et
gast | | wen
Pt TAAH P peak power | peak power
(peak - avg. - avg.
(peak (peak
Al power, power power
ek :;]O X;) display io;)qu) (AAEA]) (display
[m] - @ SA) D @ZAAA @ SA)
@ ZA4AA ] @=z34A4 ‘
@ ZAZAA [dB] @3AAA
[dBm] [dBm]
[dBm] <4> [dB]
<1> <3>
<2>
4 39.50 5.83 39.54 31.88
5 37.56 3.24 36.95 34.18
6 35.98 1.37 35.08 33.39
7 34.64 1.55 35.26 34.72
8 33.48 0.08 33.79 34.36
9 32.46 -0.68 33.03 31.94
10 31.54 -1.63 32.08 33.05 32.79
11 30.71 -2.20 31.51 32.34
12 29.96 -3.06 30.65 33.54
13 29.26 -3.80 2991 33.60
14 28.62 -4.00 29.71 34.45
15 28.02 -4.96 28.75 32.86
16 2'7.46 -5.27 28.44 33.72
<1> 2 (5), (1), (13) & ol&3ste] HAHAAY F2HdE T &

[dBm]o. = YEeEdT (AF= 3763 @ 9.5 (fz, Impedance = 50 [Q])

<2>
<3>
<4>

°l

L=

_96_

30 dB attenuator + cable loss7} 35 Ft
30 dB attenuator + cable loss”7} A&l ¥ Fk
peakpower—avg.powerz10><10g(1/dutycycle), Duty cycles &

=1L =
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¥ 5-6. 19 5-11 AdoA 21 2 (PRF : 1,200 Hz, Duty cycle :

1/1666)8] 459 S50l gt B s
et
3 < 3 3 A 3
_/:ﬂ;jr o TAIH - J;:L} 2 peak power | peak power
(peak - avg. - avg.
(peak (peak
Al power, power power
Az ;]OX:) display io;?;) (AAEA]) (display
[m] L @ SA) o @ZAAA @ SA)
@ Z3A4 ] @sAAA ‘
@ ZAZAA [dB] @3AAA
[dBm] [dBm]
[dBm] <4> [dB]
<1> <3>
<2>
4 40.06 6.59 40.30 32.14
5 38.12 3.60 37.31 33.34
6 36.54 1.40 35.11 32.89
7 35.20 2.12 35.83 32.04
8 34.04 0.52 34.23 32.53
9 33.02 -0.11 33.60 32.42
10 32.10 -1.08 32.63 32.22 31.64
11 31.27 -2.01 31.70 32.61
12 30.52 -2.57 31.14 31.54
13 29.82 -3.32 30.39 31.96
14 29.18 -3.56 30.15 32.24
15 28.58 -4.36 29.35 32.63
16 28.02 -5.29 28.42 32.14
<I> A4 G, (D, 13 & olgsel FAAM $A0E welE

[dBm]o. = YET (AF= 3763 @ 9.5 iz, Impedance = 50 [Q])

<2>
<3>
<4>

°l

_97_

30 dB attenuator + cable loss”7} ¥3t¥ Zk
30 dB attenuator + cable loss7} A€ Fk
peakpower—avg.powerz10><log(1/dutycycle), Duty cycles

=1~
2l & 4 Qi



¥ 5-7. 19 5-11 AgelA z1d 3 (PRF : 600 Hz, Duty cycle :

1/1,960)1 7459 FF2Ag el s B3 A
= Eatols
2PN HAy
—’;J;;; TAA P 7;} 2 peak power | peak power
(peak - avg. - avg.
(peak (peak
F Al poOwer. power power
power, , power ) )
A g A7) display = ({4]’1‘}21) (display
[m] _ @ SA) _ @A A @ SA)
@ SAHAA i @sAA A .
@ Z3A4 [dB] @SAHAH
[dBm] [dBm]
[dBm] <4> [dB]
<1> <3>
<2>
4 40.21 6.66 40.37 31.79
5 38.27 3.68 37.39 33.81
6 36.69 -0.74 32.97 33.29
7 35.35 2.27 35.98 31.32
8 34.19 0.91 34.62 31.71
9 33.17 -0.17 33.54 33.92
10 32.25 -1.12 32.59 32.92 31.72
11 31.42 -1.98 31.73 32.72
12 30.67 -2.68 31.03 32.74
13 29.97 -3.29 30.42 33.59
14 29.33 -3.94 29.77 34.12
15 28.73 -4.34 29.37 34.25
16 28.17 -5.36 28.35 32.14
<1> 2 (5), (1), (13) & ol&sted FAHAAY T8 T E

[dBm]o. & yvepdt}. (AF= 3763 @ 9.5 Gz, Impedance = 50 [Q])

<2>
<3>
<4>

30 dB attenuator + cable loss7} *3h=
30 dB attenuator + cable loss7} A <]

peakpower — avg. power =10 X log(1/duty cycle), Duty cycles
Q& 4 slv
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]

%

B\

4. Peak power meter(PM)E o] &3 44 AH

Hal: R
2 m RF cable

"1 (HUBER+SUHNER #t, SF104/11SMA451/
11SMA451/2M)

i : 30 dB Attenuator
\:l)c‘ EP,\|7| = 30 e o or
(&< ENCE, \Hewl_iggiiard .
SMR-3700) )

1 Radar Ridged
(ar'38 ENC&s, Horn Antenna
el RSU-3700) (Rohde & Schwarz 7t
24V, 25A HF 906&)
- Antenna gain: Peak Pc_)r-ver Meter
25 [dBi] - Antenna Factor(AF) : (Agilent 7,
| 37.63 [dB/m] @ 9.5 GHz N19T1A)
—_— = lsotroplc Gain :

12.14 [dBi] @ 9.5 GHz

19 5-12. Peak power meterES ©]-8 3 RSU-3700}
FAIQH Y 7he] A Ay SA EEE

a9 5-129 =AY AdS FAske] SMR-37009] A WAl
e A dge Aged wEk SASAT. A 014 FA4E doly
£ % 58 A 1olA A3 dolEE & 59 A 204 AT

olHHE 3% 5-10, A 394 SAS HolHE 3E 5-11 YERASI T
Peak power meterdl 4l A%+ A3+ HAE[dBmleZ %719t 4

2

(13)= o]&sto] Ao &9E dBuvVelA dBme= WHed 5 gl
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¥ 58 19 5-12 AFeA z1d 0 (PRF : 2,100 Hz, Duty cycle :
1/3,968)1 7459 FFAAg e s B3 A

et S
P Pt 3 5 peak peak
A (peak TA A H power power
(peak - avg. - avg.
&2 | (peak power power,
l ) power power power
A= Zﬂ»é b display ZA2]) (AAEA]) (display
[m] @ SAHAH @ PM) _ }
5 @EAAHE | @=AHAH @ PM)
[dBm] @ ZAZAA _
[dBm] [dB] @EAHA A
<1> [dBm]
<3> <4> [dB]
<2>
4 38.40 6.07 38.19 36.68
5 36.46 415 36.27 35.77
6 34.88 1.37 33.49 36.99
t 33.54 1.72 33.84 36.79
3 32.38 0.36 32.48 37.56
9 31.36 -0.58 31.54 37.29
10 30.44 -1.74 30.38 35.99 37.50
11 29.61 -2.22 29.90 37.36
12 28.86 -2.99 29.13 37.72
13 28.16 -3.96 28.16 35.12
14 2752 -4.29 27.83 37.43
15 26.92 -5.28 26.84 37.62
16 26.36 -5.52 26.60 37.03
A> A ), @), (13) & olgse] HPAMe FAY walE

[dBm]o.& el

<2> 30 dB attenuator + cable loss7} X3+%
<3> 30 dB attenuator + cable loss7} A H Fk

<4>

°l

L=

- 100 -

(AF= 3763 @ 95 (llz, Impedance = 50 [R])

peak power — avg.power = 10 X log(l/duty cycle), Duty cycles

¢ Aok



¥ 5-9. 19 5-12 A3 A2 1 (PRF : 1,650 Hz, Duty cycle :

1/2,020)Q1 459 FFA A dgh 23 414
H2v
Rt T2 H vt peak peak
TR A (peak FA A power power
(peak power. (peak - avg. - avg.
TN AT power, display power power power
[m] AXLA]) @ @ PM) ZA2]) (Al2EA]) (display
SAAA @ @EAAE | @EAHANH @ PM)
[dBm] = P [dBm] [dB] @EAHA A
<1> [dBm] <3> <4> [dB]
<2>
4 39.50 7.50 39.62 34.09
5 37.56 4.89 37.01 34.07
6 35.98 2.88 35.00 34.42
7 34.64 3.16 35.28 33.67
8 33.48 1.83 33.95 34.47
9 32.46 0.81 32.93 33.59
10 31.54 -0.31 31.81 33.05 34.34
11 30.71 -0.59 31.53 34.59
12 29.96 -1.76 30.36 34.12
13 29.26 -2.42 29.70 34.40
14 28.62 -2.83 29.29 34.87
15 28.02 -3.52 28.60 33.02
16 27.46 -3.87 28.25 32.79
<I> A (B), (1), (13) & o]&3ste] SAHAHY F2dg G &
[dBm]o. = YET (AF= 3763 @ 9.5 iz, Impedance = 50 [Q])
<2> 30 dB attenuator + cable loss7} ¥3st¥
<3> 30 dB attenuator + cable loss7} A|<]¥ #
<4>  peakpower — avg.power =10 X log(1/dutycycle), Duty cycles 3t

°l

L=

=1 =
& F AUt
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3 5-10. 19 5-12 AFlA A 2 (PRF :

1,200 Hz, Duty cycle :

1/1,666)%1 7452 SFA A tgh H2a3 414
o3| byl

=L _/;l\i:} o 2 &5 peak peak

FAAH T FAAH power power

(peak (peak (peak - avg. - avg.

o power, POWER power power power

AE T ) display =42) | (A% | (display

[m] _ @ SA) : :
@ ZAHAA & = @EAXNAE | @3AHAH @ SA)
[dBm] e [dBm] [dB] @=4A%
[dBm]
<1> <3> <4> [dB]
<2>

4 40.06 3.21 40.33 33.17
5 38.12 5.22 37.34 33.18
6 36.54 2.96 35.08 34.19
t 35.20 3.81 35.93 33.19
3 34.04 2.42 34.54 33.29
9 33.02 1.40 33.52 33.17
10 32.10 0.61 32.73 32.22 33.41
11 31.27 -0.31 31.81 33.87
12 30.52 -0.92 31.20 33.84
13 29.82 -1.79 30.33 33.50
14 29.18 -2.36 29.76 33.61
15 28.58 -2.92 29.20 33.56
16 28.02 -3.80 28.32 33.68

<I> A (B), (1), (13) & o]&3ste] SAHAHY F2dg G &

[dBm]o. = YET (AF= 3763 @ 9.5 iz, Impedance = 50 [Q])

<2>
<3>
<4>

30 dB attenuator + cable loss”7} ¥3t¥ Zk
30 dB attenuator + cable loss7} A€ Fk

peak power — avg.power = 10 X log(l/duty cycle), Duty cycles

A& Aok
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¥ 5-11. 1¥ 5-12 A

1/1,960)1 7459 FF2Ag el s B3 A
3 Ay
W A} g B 25} peak peak
TR A
TAAH (peak FAAH power power
(peak bea (peak - avg. - avg.
Al power
power, ) power power power
A9 ) S 247) | (A%A) | (display
[m] _ @ SA) - -
@ 3474 & = @=AHAAH | @xHAH @ SA)
[dBm] ST [dBm] [dB] @Z3 A
[dBm]
<1> <3> <4> [dB]
<2>
4 40.21 3.26 40.38 33.79
5 38.27 5.22 37.34 33.72
6 36.69 1.63 33.75 37.14
7 35.35 3.83 35.95 3391
8 34.19 2.52 34.64 33.87
9 33.17 1.46 33.58 33.98
10 32.25 0.68 32.80 32.92 34.42
11 31.42 -0.28 31.84 33.69
12 30.67 -0.99 31.13 34.02
13 29.97 -1.79 30.33 33.92
14 29.33 -2.32 29.80 34.18
15 28.73 -2.81 29.31 34.31
16 28.17 -3.77 28.35 33.97
A> A ), @), (13) & olgse] HPAMe FAY walE

[dBm]o. = YET (AF= 3763 @ 9.5 iz, Impedance = 50 [Q])
<2> 30 dB attenuator + cable loss7} X3+%
<3> 30 dB attenuator + cable loss7} A H Fk

<4> peakpower — avg.power = 10 X log(l/duty cycle), Duty cycle=

°l

L=

o1
=

PN
T
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A3 A Fos AR 54719 a5 A F9

Nardaoll 4] A& 3= probe EF18919] B AAGF vl BA4S £8)
Nardaol| /] #| &3+ % 5-12[2]15 A &3lo] 43S Hlal 243}

3% 5-12. Nardadl Al Al &stE Fo& A=t =4 7)4
AZAYE AA 22189 e FaHy

a2} u g gepulg el =27] | gdEvE e 348 e
1/316 1/177 ~ 1/562
Duty cycle 1/1,000 1/562 ~ 1/1,778
1/3,162 1/1,778 ~ 1/5,620
PN ] 316 Hz 177 ~ 562 Hz
Tt 1 Kk 5962 ~ 1.78 Kk
(PRF) 3.16 kifz 1.77 ~ 5.62 Kk
a9 5-29] EZxe} o] FAske] SMR-3700(%41 5 ontroller) 2]
AEH AT F

Aetetst FYAH] A skl WE Fog A4
g =24 AAE % 513 ~ 169 dedc. 1
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¥ 5-13. SMR-37002] #de] O(PRF : 2,100 Hz, Duty cycle :
1/3968)81 4o &4 #Agel e fFog st

%Zg 7] Oﬂ % E*:} 'C"l 'E —}]:}\\l ﬁ 7:” B‘l Erms/Edisplay

Ry Fo& AAa A7
A s 2 <Average>
F Al 1B (EdEi::laSy) Erms/ Edisplay
A4 (ﬁ_]*&ﬂ) AN DEE =R [dB]
[m] @ Z3AA _ <3>
@ =443
Wil [V/ca]
<1>
<2>
4 21.05 5.78 5.61
5 16.84 5.45 4.90
6 14.03 4,95 4.53
7 12.03 4.47 4.30
3 10.52 4.30 3.89
9 9.35 3.82 3.89
10 3.42 3.44 3.89
11 .65 3.34 3.60
12 71.02 3.27 3.32
13 6.48 291 3.47
14 6.01 3.21 2.73
15 0.61 3.02 2.69
16 5.26 2.82 2.71

& AR 24709 F4 BE F Sz 94 A
j g
=

= Abedaet glo]l Zr)EY. AA G ([V/m]

al

A7l A4d3 EF6092 probedl =4 7bs W7 07 ~ 400
[V/mll[7] ol22 A% T 0.7 [V/mlolste] 2

HeolH 2 H+H g

<3> E}ms/Edi.epla,y =10 log (Erms,ﬁ]ﬂ'i]/Edisplay@?rm% ﬁx}ﬁ}%@ﬂ)[dB] [9]
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15
13

11

A A
A A
s s £

AAA

Erms / Edisplay [d B]
>

T 10 100
Edisplay[v/m]
A data measured in this research with EF6092 at PRF : 2100 Hz, Duty: 1/3968 (&1 & X[ 7])
--data given by the manufacturer(Narda) on EF1891 at PRF : 3.16 kHz, Duty : 1/3160

19 5-13. SMR-37002] Aol 0% B¢ 549 BAAS}
Xﬂ%% E_X(-)] Zﬂ'—}F H]E— (X%o] Edisplay?_]_ 73—?4)

13

1

Erms / Edisplay [dB]

1 10 100
Erms [V/m]

-A-data measured in this research with Probe EF6092 at PRF : 2100 Hz, Duty: 1/3968 (£ & X[ 7])
--data given by the manufacturer(Narda) on Probe EF1891 at PRF : 3.16 kHz, Duty : 1/3160

19 5-14. SMR-3700¢] #jdo] 091 459 SA4" BAA
Aed BAASF vl (x5 Ems? 4-5)

a9 5-13, -145 E3 SMR-37009] Ade] 09 Al

<
Hz, duty cycle : 1/3,968)o1 A &g A3t =A7]9 %«@7 2 Narda
Inc.ol A A& BRAAGTHY ¢F5dB =2 A &< & 5 2
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¥ 5-14. SMR-37002] zjdo] 1(PRF : 1,650 Hz, Duty cycle :
1/2,020)¢1 -5-2] &4 Ago] 3t Foi-g dxpyt

%Zg 7] Oﬂ % E*:} 'C"l 'E —}]:}\\l ﬁ 7:” B‘l Erms/Edisplay

N Fd& Ax SA7
B w22 <Average>
F Al 1B (EdEi:;laSy) Erms/ Edisplay
al Gl (Nra, =470 (5]
[m] @ ZAHAA ] <3>
@ SAHAA
[V/m] [V//m]
<1>
<2>
4 33.48 8.48 7.58
5 26.78 7.92 5.96
6 22.32 7.18 5.29
7 19.13 6.46 4.72
8 16.74 6.32 4.23
9 14.88 5.73 4.14
10 13.39 5.16 4.14
11 12.17 4.88 3.97
12 11.16 4.84 3.63
13 10.30 4.31 3.78
14 9.57 4.87 2.93
15 8.93 4.41 3.06
16 8.37 4.28 291

& AR 24709 F4 BE F Sz 94 A
j g
=

= Abedaet glo]l Zr)EY. AA G ([V/m]

al

A7l A4d3 EF6092 probedl =4 7bs W7 07 ~ 400
[V/mll[7] ol22 A% T 0.7 [V/mlolste] 2

HeolH 2 H+H g

<3> E}ms/Edi.epla,y =10 log (Erms,ﬁ]ﬂ'i]/Edisplay@?rm% ﬁx}ﬁ}%@ﬂ)[dB] [9]
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15

i3

11

Erms / Ed\'splay [dB]

T 10 100
Egisplay[V/M]
Adata measured in this research with EF 6092 at PRF: 1650 Hz, Duty : 1/2020 (M & X| 7[)
=-data given by the manufacturer(Narda) on EF1891 at PRF : 1 kHz, Duty : 1/3160

1% 5-15. SMR-3700¢] Aol 12 Ad-¢9 A" BAGATF

Xﬂ%% E-Xé] 7:”"/}: H]ﬂ (X%o] Edisplay?_]_ 73'?‘)

= = =
~ © = @ @

Erms/ Edisplay [dB]

-

N

&

&
-

10 100

E. [V/m]

rms

-+ data measured in this research with Probe EF6092 at PRF: 1650 Hz, Duty : 1/2020 (£ & X[ 7])
-e-data given by the manufacturer(Narda) on Probe EF1891 at PRF : 1 kHz, Duty : 1/3160

1% 5-16. SMR-3700¢] Aol 121 A-¢-2 A" BAGAF

Aed BAAS v (x50 Ems?l 4-)

a9 5-15, -165 F3] SMR-3700¢] #ldeo] 19 A& (PRF : 1,650
Hz, duty cycle : 1/2,020) 4 2] =4 3zkS Narda Inc.old Al&3 HA
Aot A AEd S Holy AlFgE BAgATe) Ao dATE &2l

= A~
EIEa =



# 5-15. SMR-3700¢] #jdo°] 2(PRF : 1,200 Hz, Duty cycle :
1/1,666)%1 74-¢9 202 Had Fog At

%Zg 7] Oﬂ % E*:} 'C"l 'E —}]:}\\l ﬁ 7:” B‘l Erms/Edisplay

A7 & dAa A7
A s 2 <Average>
F5Al IS (Eirj:y) Erms/ Edisplay
¢ (ﬁ_]*&ﬂ) EE g [dB]
[m] @ Z3AA . <3>
@ =447
S [V/ca]
<1>
<2>
4 39.32 9.80 6.03
5 31.45 9.17 5.35
6 26.21 3.34 4,97
7 22.47 7.40 4.82
3 19.66 7.13 4.40
9 17.47 6.71 4.16
10 15.73 6.04 4.16
11 14.30 5.78 3.93
12 13.11 5.68 3.63
13 12.10 5.12 3.73
14 11.23 5.70 2.95
15 10.48 5.01 3.21
16 9.83 4.98 3.01

& AR 24709 F4 BE F Sz 94 A
j g
=

= Abedaet glo]l Zr)EY. AA G ([V/m]

al

A7l A4d3 EF6092 probedl =4 7bs W7 07 ~ 400
[V/mll[7] ol22 A% T 0.7 [V/mlolste] 2

HeolH 2 H+H g

<3> E}ms/Edi.epla,y =10 log (Erms,ﬁ]ﬂ'i]/Edisplay@?rm% ﬁx}ﬁ}%@ﬂ)[dB] [9]
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11

Erms / Ed\splay [dB]
3
"4
P>
>3
R
B

T 10 100
Egisplay[V/M]
4 data measured in this research with EF 6092 at PRF: 1200 Hz, Duty : 1/1666 (-4 &FX|7])
©data given by the manufacturer(Narda) on EF1891 at PRF : 1 kHz, Duty : 1/1000

1% 5-17. SMR-3700¢] Aol 221 A-¢-9 SAHH BAGATF

Xﬂ%% E-Xé] 7:”"/}: H]ﬂ (X%o] Edisplay?_]_ 73'?‘)

- = =
~ I N @ @

Erms/ Edisplay [d B]

-

N

&

&
-

10 100 1000

E s [V/M]

-A-data measured in this research with Probe EF6092 at PRF: 1200 Hz, Duty : 1/1666 (-1 & X|7])
-©-data given by the manufacturer(Narda) on Probe EF1891 at PRF : 1 kHz, Duty : 1/1000

19 5-18. SMR-37002] Aj'do] 291 459 SAH" BAAF

o L
Aed BAgAT v xF0] Ems?d 4)

a9 5-17, -18& E3| SMR-3700¢] zjdeo] 2] A5 (PRF : 1,200
Hz, duty cycle : 1/1666)° A 9] =4 7k-2 Narda Inc.ol A #-&3F WA A
T} FAMS A S HolW AlFH HAAF} Ao dXATHS FQl

1
B =
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% 5-16. SMR-3700¢] #|de] 3(PRF : 600 Hz, Duty cycle :
/19602173 5-9) S Aol Sst Folg At

%Zg 7] Oﬂ % E*:} 'C"l 'E —}]:}\\l ﬁ 7:” B‘l Erms/Edisplay

. F-& A 37
B 2 <Average>
szl | (EdEi::laSy) Erms/EdiSplay
ks ) (N7, ZA ) aB]
[m] @ =3A4 . <>
@ Z3AA
[V/m] [V/m]
<1>
<2>
4 36.88 9.01 6.12
5 29.50 8.46 5.43
6 24.59 7.69 5.05
7 21.07 6.85 4.88
8 18.44 6.51 4.52
9 16.39 6.21 4.22
10 14.75 5.59 421
11 13.41 5.38 3.97
12 12.29 5.26 3.69
13 11.35 473 3.80
14 10.54 5.25 3.03
15 9.83 4.68 3.23
16 9.22 4.55 3.07

3> E

& AR 24709 F4 BE F Sz 94 A
j g
=

= Abedaet glo]l Zr)EY. AA G ([V/m]

al

A7l AAs EF6092 probe =4 7Fs ®HLI7F 07 ~ 400
[V/ml[7] olB2= ZA-Z F 0.7 [V/mlolste ke

dlo]H = 3+ gk

rms/Edisplay =10 IOg (Erms,ﬁ]ﬂ'i]/Edisplay@?,—EH% %jx]—ﬂ}%xgﬂ)[dB] [9]
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Erms / Ed\'splay [dB]

x 10 100
Egisplay[V/M]

4 data measured in this research with EF 6092 at PRF : 600 Hz, Duty : 1/1960 (-4 &FX| 7])
©data given by the manufacturer(Narda) on EF1891 at PRF : 1 kHz, Duty : 1/3160

2% 5-19. SMR-37009] o] 391 B-%9 SAHE BAAF}
Xﬂ%% E-Xé] 7:”"/}: H]ﬂ (X%o] Edisplayc\)_]_ 73—?4)

- = =
I N @ @

~

Erms/ Edisplay [d B]

-

N

&

&
-

10 100

[V/m]

rms

- data measured in this research with Probe EF6092 at PRF : 600 Hz, Duty : 1/1960 (A & X|7[)
-©-data given by the manufacturer(Narda) on Probe EF1891 at PRF : 1 kHz, Duty : 1/3160

19 5-20. SMR-37002] Aol 3% A9 SHE BAAST}
Aed AT v (xF0] Ems? 45

9 5-19, 205 §3 SMR-37002] Aldo] 39 21& (PRF : 600 Hz,
duty cycle : 1/1,960)9 41 2] =4 7k2 Narda Inc.o|A A]-& 3k

oF FASE AEAHE Hol AlTH HAAST) A9 dAFE & T
/\ 011;}
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Euﬁ
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21 ~ 28& SMR-3700¢] z14d 23S %, 5-120] F
P = W AAS 9 SMR-37009] Mg mE =% 1A

13

11

o
=, 7
3
R A
2 &
ur e il
~ Il
23
£ A--ATA
- B"”/_”—E”,,,_E/B”,‘EI
1
1
3
5
1 10

Edisplay[v/m]
-A-data measured in this research with EF6092 at PRF : 2100 Hz, Duty: 1/3968 (-4 & X| 7])
-8-data measured in this research with Probe EF6092 at PRF : 3.16 kHz, Duty : 1/3160 (SG + Amp)

19 5-21. SMR-37009] Aol 091 B5-e] %4 mAgAFst AL 0
s 4 bsd 24 BAATY T %] Engin?] 39)

13

b i

Erms/ Edisplay [dB]

1 10 100
Erms [V/m]
-A-data measured in this research with Probe EF6092 at PRF : 2100 Hz, Duty: 1/3968 (-1 & X|7])
-B-data measured in this research with Probe EF6092 at PRF : 3.16 kHz, Duty: 1/3160 (SG + Amp)

2% 5-22. SMR-37009] o] 0%1 4% 54 BAAFS} A 0

Ao 48 7t A4 BRAAT] 944 (xF0] Ems?l 4-F)
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Erms/ Edisplay [d B]
>
g

Edisplay[v/m]
-A-data measured in this research with EF 6092 at PRF: 1650 Hz, Duty : 1/2020 (-4 & X| 7])
-©-data measured in this research with Probe EF6092 at PRF : 1 kHz, Duty : 1/3160 (SG+Amp)

1% 5-23. SMR-3700¢] Aol 121 Ao 54 BAATS} AL 1

}dioﬂ 7‘91% 7]’%5} %‘;g E‘ZC-)]ZH-’-}:Q] 61:1]—/%] (X%O] Edisplay?l 73%)

15
13

1

'E 9
e
=7
©
5 ol
g5 a--a-
L AA,A—A--A-'A‘
~ 3 KEA
£
w1
-1
-3
5
1 10 100
Erms [V/m]

-+ data measured in this research with Probe EF6092 at PRF; 1650 Hz, Duty : 1/2020 (4 &% 7])
-©-data measured in this research with Probe EF6092 at PRF : 1 kHz, Duty: 1/3160 (SG + Amp)

2% 5-24. SMR-37009] o] 191 %o A BAATS} Ad 1

Aol JE 7t 4 BRAAT] 944 (xF0] Ems?l 4F)
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27
& _A
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25 A
P8

o = AT
~ Rzl
g 3 WA=
w

1

1

3

5

1 10

Edisplay[v/m]
- data measured in this research with EF 6092 at PRF: 1200 Hz, Duty : 1/1666 (-4 EHX|7|)
-©-data measured in this research with Probe EF6092 at PRF : 1 kHz, Duty : 1/1000 (SG + Amp)

1% 5-25. SMR-37009] Aol 221 A9 54 BAA T Ad 2

}dioﬂ 291% 7]’%5} %‘;g EZC-)]Z”-’-}:Q] 61:1]—/%] (X%O] Edisplay?l 73%)

15
13

1

o 9
2
o7
= A
a o>
a5 . X
o K
[in} A é,gé XS
1%}
£
w1
-1
-3
-5
0 1 10 100

Erms [V/m]

-4-data measured in this research with Probe EF6092 at PRF: 1200 Hz, Duty : 1/1666 (41 & 7)
-©-data measured in this research with Probe EF6092 at PRF : 1 kHz, Duty: 1/1000 (SG + Amp)

219 5-26. SMR-37009] Aol 291 A9 SAAS AE 2 A5

A 7 A EAATY 94 xFol Em?d 4F)
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u? ApsEE 5
~, 3 abA
£
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1
3
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1 10 100
E s [V/M]

- data measured in this research with Probe EF6092 at PRF : 600 Hz, Duty : 1/1960 (£ EF X 7|)
-©-data measured in this research with Probe EF6092 at PRF : 1 kHz, Duty: 1/3160 (SG + Amp)

719 5-27. SMR-3700¢] #'do] 391 A% 4 wAAFL A 3

ﬁioﬂ Zﬂl’g‘ 7]'%:5_]: %‘Xé E-Xéﬁ]'{}:g] %L/%] (X%o] Edisplay?_]. 73%)

15
13

11

A pET
3 AA S

Erms / Ed\'sp!ay [d B]
>
%

o—9°

Edisplay[v/m]

-4-data measured in this research with EF 6092 at PRF : 600 Hz, Duty : 1/1960 (& EFX|7|)
-o-data measured in this research with Probe EF6092 at PRF : 1 kHz, Duty : 1/3160 (SG+Amp)

1% 5-28. SMR-37009] o] 391 A% A BAAFS} A 3

Aol A4 7hedt A4 BRAAT] 444 (xF0] Ems?l 4F)

a8 521 ~ 285 E3 EF6092 zHol =AX7F AA A7)d uw

A~ ] [eJge) > S =~
gt AEAS Hola lee FdE + vk
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Bosto] o) Al hAAel e Selsk Fhsta qlol, olel da

=4 2 Hrb d8etA HIAT makd HaAgE FuE dxpe 54
7|(Narda Inc)®2 54T of A 7S SAsI=A ddsta, Fst
ol SAEA Feohd old i RAATE E=Fs= Aol Qs
th o]lE el 4 FelA AsHAY7IE 9.0 GHze A9 AsE EAAA
713 FoE A S22 546k, 90 GHz 59 2s g
g dAxpar 4719 54 A s gRsY. 28 AUV =

thFgk PRE9F Duty cycles Zb= 23 A5 & HAAA Fdl& dA
B SAVIE FAHsY "z A5 dg RAATE A5
Narda Inc.olA Al&3st= BAAGTE £ 3 dBoJU] Zo]& HO|
S s}t o]= %3] PRF(Pulse Repetition Frequency)®t Duty
cycled] W& Narda Inc.ol A A&st= HAAGTY AFAHS d5F &4
St 5 Aol A= WA urE FaeA]7](SMR-3700 + RSU-3700)<

3l FoE AAE FA7) Hav £4 M-S lsad. 1 4
I w7bdurg EXEX 7] AQd O(PRF : 2,100 Hz, Duty cycle :
1/3,968)S Al¢lgk 219 1(PRF : 1,650 Hz, Duty cycle : 1/2,020), 2
2(PRF : 1,200 Hz, Duty cycle : 1/1,666) , 21d 3(PRF : 600 Hz, duty
cycle : 1/1,960)01]/\1 =7 ¢ko] Narda Inc.olA A &3t RAAGTS} + 3
dB o] Zfol7} ¢ glatdh MxbAurg FAEA 719 AE 0
N & ﬂx}fﬂr

5|\ 1:110

Kel
4719 SA Ao s HAHATE= Narda Inc.ol
A AFs RAAATREY ¢F + 5 dB =4 ygkth o= Narda Inc.ol A
T3 BAASE EFI8)] TRHE ng o xﬂﬁol% Zrol =k 2 3}
o= EF1891¥ H|<=3 A58 AW EF6092 X2 HE AL&317] u
o et xEE =4 oxtz wold

=4 ¥ EF60929] RAAT 584 SA4E EF6092¢] 2 A
AT F4de 3l A7 Al7lel wE EF60929] BEAATe A%
e FAF Uk EF6092 22 H ot Foig A F472 g
E SAE W, o] EAATE ol&T F dg HoE ddHL

o
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