%18 % 455 w5 kN OF K Vol -18.No .5

2006 425 H HIGH POWER LASER AND PARTICLE BEAMS May »2006

NERES: 1001-4322(2006)05-0847-06

RS ER T It B EROEMU R R IR

ANKE, #RH, HAWHF, HAL KW
(PO o T f55 L2 B » AC#B 610064)

8 F: BT -MEEESEMR) BN PG gkl X RSN FEEURE TR ARy
SR EE A AL AE D EMR SO PP S 38 bR . DA — 3R T B EARAE B SRR & 8 B SO R 22 4
BEDTD)HFATHRBIT A A TEMR FEA NI EN ERME BB S A, B TR IPG7%k. WET 3
~12 GHz B P 1T B G 7E 07~ 90° N S Akt i BEHL AR A4 0N . A (B AR H00 45 S 3% T < B 5 T T PR O N BT A
BE B 3 0LE MR X i SEAL AR A 0 F R ES EMR SRR N R R E W, MEMR NFHAEN
407, 5 7 AR 2% THTHE A A P 37 5 B O B 0 R 0T N B AL FE AR b P 4 A 37 3 B K B B KA s BEE N BT EMR
B i AR R T A K R R S T RS .

KR MBS, BEMEA: EMER; BEES RMh; Eal

RESES: 04414 XHEKARIREG: A

W& T SR & U T A TS AR Y R AR S (EMRO ATE MR X T S AIL A4 52 me AR 8 T BIE 9
PO, — RN AEMEMR HH T RENE R R R SUE R B OR & Bl s 43 A A B
SEPLAE ROE R AT LLE BT LAY BRAE R AU R . 6 E E R R AR (NS A FIE B A T K
WH (TEMPEST ) £ B2 HF 53 1 SEHL % d 13 45 5 B a0 R A s 47 . 59 — i b B EMR B 43 52 0
THEALS IR A M B AR, THE BB AL . MO RN EMR & 1 LIS AT LS TR
PR UREB R B ESCE K AR SRR TR IO B DY . SRR E M 2 BT 4 8 Bk ok
#R AT LARE & B SOHLE AR ST 0 R T 0 R R R T LA IR R AR BRI, o B AU SR B EMR
TER AL ER BRGNS DA KRB ZFEMR XS EFE WL, 45 & EMEMR 2
R PPAY - B A E B A B S E .

R ER B E L, ik 2R, FUFR i o FESEERMA., £ HLEMR EH TR
WFgE R AEAE X T AL AR AT Aot B AT B AT LA B R A g L 53 Ah— e SISy
Bt EEHLEAR G A EMR Y [ b A xR R R S RN A e BB BR 2243 5 (FDT D)
PR BE T O eV 2 R A BN R AR SO — B LI R AR AT R A
FIFDT D AEUAE A 5 55 2 AN ST A E A I 3 F- T PR G BAE T EAR AR & s i3 o A . ol ad (e 0 B0t
oS HREREMER#ES M SIS EMR Z MR AR 45 5 —F EMR BN PR 09 A7 2%, EMR
T ELE R T IR AT R RS

1 HENERDERMBEAZE

ALK EE Flntel &K AR T EHLEH ERME DB R, ZERLHF 47%in A Pentium IV 4bH
ZHA 533M Hz AR A 2. ThAE ek vhfe v &, B MRamA R EYE, B la) M ERM A LR T h 244 mm
X244 mm , #EXHEHEREFT 0.1 mm K BB e £ B & o0 2% 18 00 AR XL B TR SF L B A Auto -
CAD AT FAR A S oo T AL S 8T BN ERA UM AR & L) Frn., X ER LA &Ko
PEEAT 4> A0 B 1% B AR N 00 SR A A R ORI X SRR, B B S B R R SR E LN g =
10°S /m s UL AERIAR M A rR B KL 5, = 2.2, alad DA bod AR S BT E S L AR AT B A Y ST

BUEBCR FHFDTD S5, XML EAREE R G 5 MAS &5 SRS K & =0 =8y =8 =0.625
mm, RIEFDTD HCFL B e &R ZoR . FE RO R B B R K & = 1. 2ps 171 (M F2 B3 T A 7 4

* WFSH#E:2005-00-12,  4&iT H #§:2006-02-27
ELTH : H XK 863 i %W H % B i &
EE B A QL Z (1973 = L 5B i e A A B, #4232 25\ 3 3 5 3 B R B 58 5 ciliu @scu edn eny,



848 wmoW oot 5 R 7T OK %18 &

(a) photo of a motherboard (b) model of the motherboard

Fig -1 Photo and model of a general purpose computer motherboard
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Fig -3 Coupled electric filed on the top surface of motherboard
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Table 1 Hectric field on motherboard caused by EMR at 7.2 GHz with different incident angle

0 0° 10° 20° 30° 40° 50° 60° 70° 80° 90°
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Table 2 Hectric field on motherboard caused by EMR with 0°incident angle at different frequency
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Fig -4 Simulation results of coupled electric field
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Si mul ation and effect eval uation of electro magnetic

radiation on co mputer mot herboard

LI U Changjun, HUANG Kama, YAN L ping. PU Tiante, ZHANG Wenfu
(College of Electronics Science and I nfor mation Engineering » Sichuan University » Chengdu 610064, China)

Abstract :  An electro magnetic radiation (EMR) effect evaluation method is presented in this paper - The effect is ranked by
the weighted average of the coupled electric field with do main deco mposition and subdo main sensitive factors - Meanwhile ; a facili -
tated electro magnetic model of a general purpose computer motherboardis built - Numerical si mulation based on the Finite Differ -
ence Time Domain (FDTD) methodis perfor med and the coupled electro magnetic field of the motherboardis achieved - EMR with
incident angle from 0°to 90%at frequency from 3 GHz to 12 GHzis si mulated and their effects are co mpared based on the devel -
oped evaluation method - Numerical results show that : (a) The larger the EMR incident angle is - the weaker the EMR effect is -
The maxi mum weighted average of electric field is obtained when the incident angleis 10°. (b) The EMR effect on mot herboard is
not obviously dependent onits frequency - () The maxi mum coupled electric field on the motherboardis obtained when the EMR
incident angle is 40°. A higher EMR frequency leads to a weaker maxi mum coupled electric field on the motherboard -

Key words : EMC ; Electromagnetic coupling ; Computer motherboard ; Electromagnetic radiation ; Evaluation ; Nu-

merical si mulation



