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4 Investigation of EMC in Wireless Communication
Systems
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4-1 Electromagnetic Disturbance Measurement by Using
Amplitude Probability Distribution for Protecting Digital
Wireless Communication Systems

ik K AL A BA FOBEE B OheEk
GOTOH Kaoru, ISHIGAMI Shinobu, MATSUMOTO Yasushi, SHINOZUKA Takashi,
and YAMANAKA Yukio

E =

EEEGESHHIRES (CISPR) ORIBICEES T 2B RATEED, AR T N BIEHEE (RiKER)
D—2E LT, EREERBEDI H D, Chid. BRTEROBREHDERLANIVE, TOBERBER
BPT7FATIVANEZBIEEDEAGVPEVEEZHODEIICEASNARESETHY . BEHK9
kHz 75 1000 MHz OIFERBIEICFERA SN S, LA L. EEOEFHEIO/NEIE - BRIEICE->T.
ChoDEFHRBLOKH SN Z2ERPERIEGSAKE - EEHSEOERICHY . BERICERLDD
HDTTHANERBEY—EXEEHUBETR,LSRETS/-0C1E. 1 GHz BLEOEREBICH T 25
LW ERAEEDEERIBEPEELBEBELE L > TV S,

IRIEFEES T (APD) BIE X, NICT 2XHETH2HEALSDREICELY . ZOHERBIEIRRED
BTHT Y 2NVEREEY AT LOBEHLLEOEICEHREZHFDBIEZEE LT, CISPR TOEEH
BAEPEDShTWS, FETIE. APD BIEICH T 2RIEOHMREEIE & ABEEZDEFN LFIAF %
BNY 3,

Digital wireless communication services spread rapidly in recent decades, and RF
disturbance emitted from electric devices has higher frequency and wider bandwidth because of
large increasing in clock speed of recent electric devices. However, the disturbance
measurement methods specified in the international special committee on radio interference
(CISPR) is unable to follow such situation at the present.

Amplitude probability distribution (APD) measurement, which has been studied at CISPR as
a new international standard, is known by the works of NICT that APD readings of disturbance
correlate well with communication quality degradation of victim digital wireless communication
systems. We report the latest findings in that studies and the situation of the international
standardization, and also their application.

[F—7—FK]

ERAE, RBEEDT (APD), BER, BFL Y, NETHME

Disturbance measurement, Amplitude Probability Distribution, Bit error rate, Microwave ovens,
Internal interference noise
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PF— AP EEZLEZ LIRS AShEES
AZTHY. INFTITH, 5T - TS
Wi )5 2 DRk A xRS L ST & 7200, B
EWOBHFNIH LTI, FEBR IR ERN R &
(CISPR) IZ X 1\ FEREWGSE Pl 2 % 1 o A1 Ak (2]
R, WA BRI 2 R E N OB
(I RIEB L) BT S5hTW5S, CISPR 12
X0 BUE SN2 BRI E I EFE 121E, 9 kHz
A5 1000 MHz OSBRI O T, FREUERHE.
PR R, HERBEAERE O D D
KA R E TV B, JRICHERTAEE O
FeE. B ERENERREE . € OWiENED
AM T VAL Z ZBEOESVAEHMHBE L %25
EHIIDOLNTEY ., 77k - BEOR
L CIIERICEMNTH S, LELES, &
o BT REBONME - BT Y 5 MBIk 5
Ty TNO OREED OB & N2 BR H W O &
W - RN b e S, FIC 1 GHz MLl
FWBENT 7Y 7 VSR - ok —¢
ADBHNTEE - R, TIFNVI AT LDMR
L)W BRAVE Uz, BB L D
MAL S 2, 79 7 VIRLELE ¥ A 7 20RO B
K5 1 GHz UL o BREH;EI M e i 2 Mg L.
ERSHRE & UORET 2 LEMRE RV,

L AT, IRIEMESR 5 (Amplitude Probability
Distribution : APD) #ll5€1Z. ¥ { 13 2B ML 5D
A 27OV ARSI S M7=k TH 55
C O X o T S 2 EREG EDE I & D3,
BFHT Y 7 VRIS ¥ 2 7 2 0iE RS
LoBICEVHEERHO L WS S &5, NICT 12
XL 5 DOWFIZE VLRI > Tnb,
BAKRZIE, BTV ¥ V9 S S b EYiE
FORMZFX LT, 20 APD Ik E. W
4% 52F %5 PHS ¥ A5 4 ® BER %L o B
HIEBRNHER S Nz 5D B (41, RS, JL
i APD &2 E OFFE D D iz (6] 5o

Z IS QGBI O & $E O E B O =
2D &, APD #lE X, 1 GHz YL EoWiERk
Wk & LT CISPR ~MEE &, T OEBEBIE
bR SN TS, BEIC APD Il 38 o bk
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2oV Tid, CISPR 2N E O - KiBZ#Z
Ty EEBUERATORMEREICA > T 5 (6], 5
RIS 720 Fea i, TEREWEW APD HlER R L
BT 2 7 & BER HUREOBIFRA 2 BT L.
ZOMEFEEBZ 1T 13071 8, APD W& 2 Hw
7= ISM B % D B W5 T e B 5 s & & il
FRETLTWA ), 72, APD 5@ i3 FEBRHKE
ILDARLELTHEERTHIHEASINTEY., B
WHNDOEY 22—V ® EMC ##Hiliz APD fll5& Tf7
AEVIRADDH Y., IS OHAMBAT K S
BARA S L FTHED TV DB 0, DRI,
APD Jll5E OBEZL, 53 Ed D APD Jl e fs 5
LT A7 4@ BER 41k & O AHBI B4R
APD il OFABNZ DO W TMHIZHR RS

2 IRIBFESEDTHAE

APD (&, [Wi550kOWHRBRASBE % 88 2. % I ]
fEF e LTE#HRSND, K1 ICZOMELE KT,
RET 5 AR D IR EE & . BRI 2R 9,
Wi \ W EP DM x (1) DB x, 2R 2 B X%
FBLTEBD, nidx(®) 2, 22 HNHEERT,
To 3B TH D, Z O, x () 2% x, 28
A HIEHIMESE APD (x,) 3XRNTEI NS,

APD(x,)= (Z)W (x,)/T, (1)

B2 8 x & L7858 o RS 0 54
APD (x) % —#IT, IRISHESRIM LIPS, X 2
WZZDFTRBI %R, BENIBIME & L0tk
MeRBREE 2. MElh X (D) O ERZ R L TW»
%o F72. ZTOEFKL Y. APD 25 x (1) DRI
i F(x) TRENDZ LRSI TH 5,

APD(x,) =Prob (x, < x < )

=1-Prob(-cc<x<x,) 2
=1-F(x,)

APD HIsE%HE. WikilEss (—Mic. EMI L
TNH L BARZ FNFATFIAY) ¥R
AN NRE LR F A 55 2 FIH L CERS
WER UK ERAS L. A/D 2 3—% & RAM
BT AEHOWEL= Y MIXoTY T VY
A 212 APD 2l %, APD i ENOT T T
YA TOMBIZK 312, TOMKEZX 4177,
APD @3B oHAIZ 6 IIRENTE), LD
WETRE LTRATSI NS FRETH %o
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Video out signal

APD measuring instrument  (disturbance envelope)
r========== =
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{LEDER
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IRIBRES 7R OH

HHE

Video in

Video out

FHZK 6 DX H I, BIZIEY Y FN (D ITHL
TIMES M (-JE,, 0). ¥R (1) IZHLTIZ
B (+JE,, 0, ThZheLTwd, &
CTENWEY PEYDOEFZANF—TH 5,
BI6 1k RN (-1) OZBRICERYEEOT
W ZF RN RL TS, T TREX —2
ELTC, YUy RVHERE (BG 7 4 vy ) T
DBV EWROMAMIE, ZBELTVDE Y VRV H
SRS A REOMD ¥ ¥ R NVIZEA S i)
(YUY RVZRDELERT VIR ZHVTW5S
EEZ . WiEWAERME T D5 (S VE, )
ZHZBGEIIY VRNRRBET D, Lizho
TYUVRNVEVE P, BET7 4V HIICE
B Wi A3 iRAME S EREED 1/2 2B R 5
FEFRIC—T 5o

P = Prob(ﬂ\/Ei, <x f) (3a)

7272l BT VRNV D 1/2 % E,
TIEBUL LR TH S, KIT. ¥V RVGRY 472
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DOBYE Y MIE 1/P=a £EPT S, 22T
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BER = aProb (B/E, <x,) (3b)

KX @Bb)ix. BAET7 4 VI MDIZBIAESTRY
iERE, TAVF—D 1/2 TORATHEKL T
Who — . ERBED APD @3RG T 4 VY
L UHBRIED 7 4 v & OB B Wik
W2 GHIS 2 2%, FHAELAL IR () o 1/2 %)
Thbo L7zh- T, X (3b) DfEG. Wited<ii
DFNZFNIZEY FL—b R=1/a T, ZF LYW
HEAZIRIEICER T 2, ald 1 YRV L720D
Yy MO, T3 Y RAVETH D,

BER = a Prob(BE,R < x,vR)
=aPr0b(ﬂ\/Fs<xf/M) (3c)
=aProb(W\/Fs<m)
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= o:APD(AJozﬁ2 -SF)
72720, 3N (3) DEALIZIZLL T DA E AL ET
H5bo
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(3) APD MISEZE DN LNV, T
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