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1. TCO'99

) ) ) ) (V/m) (mG)
3 (ELF) |5 Hz -2 KHz| 10 2.0
(VLF) |5 Hz -2 KHz| 1.0 0.25
' 2 a
filler ,
(vVim) (A/m)
i 25-820 Hz 250/f 4ff
ine 3-150KHz 87 5
spray 400 —2000 MHz 1.375/ 00037/
2 GHz —300 GHz 61 0.16
‘f=frequency(Hz).
45 mMm ,
Robot
filler 6
FCC( ) 1981 10
4
. , 1983 10
10 kHz
FCC
, 5
. TCO '99
filler 1
filler
1999 5 2
2002 1
' 2000-79
2.2
(EMI; electromagnetic interference)
) (shield) power
/ power
2. (SE; shielding effi—
ciency) (¢D)
2.1 power
CISPR decibel(dB)
( ) 1931 1
SE
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)
> > -
t I
< > < >
1.
SE = SEg + SEa + SEg @
SER : (dB)
SEa: (dB)
SEg : (dB)
) SEx 10 dB SEg
SEg
SEa
SEr =50+ 101log (p H~* @
SEA=1.7t(f/lp)*? (©)
p: (Wem )
f: (MHz2)
t: cm ,
@, 3
level
0~10dB:
10~30dB :
30~60 dB :
60~90 dB :
90 dB
metal
60 dB shield
@ (©)
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SE(dB)
10 MHz |100 MHz |500 MHz| 1 GHz
(Wem )

1 42 35 34 36
10 31 22 17 15
100 21 10 4 2

SE=50+10log(1/p )+1.7t(flp )*? O))
1, 10, 100, Wem
@®
3
1 Wem
.
shield room
23
2.3.1
ASTM D-4935-89
2 . reference load
SE(dB)
SE = 10 log P1 — 10 log P2 (dB) 5)
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10 dB Two-Probe method

i 10 dB S i requiresabar specimen of measurable cross section
ggr?::a tor pecimen —D— Receiver and with cross sectional dimensions small in comparison with the len,
Holder R
50 W 50 W Uﬁ v
Attenuator Attenuator ; W )
@ % ( vV WH
PETTL

Four-Probe method
do not requIres aspeaime of rectangular cross section . .
andwith cross sectional dimensions small in comparison with the length of the bar.

Vv
I hE—
Collinear four-point probe
Reference Load
(b) Reference Load e
2. ASTM D 4935-89 2 R seuntact etetes. deponiont on moteie & prove
Ry R, ispreading resistance ...... dependent on material
Real Total Resistence, Ry =2 R+ 2 R, + R, + Riysprument
+ Depending on the material, R, + R, may be as much as 300 times
or more than R,
P, = 4.4
Pz =
SE = 20 log V1 - 20 log V2 (dB) ©) ASTM
F-43-93
Vi = (probe) 2
Vo = 4 4
1.0 dB
: ( )
+1.2 dB ,
+1.2 dB ohm(W)
+3.2dB . ohms ohm per square
232 ( )
ohmxm .
-1 -1 -1
4 ohm™, ohm™>cm
ohm™  S(Simen)
( ) 2
4
, (dimension) .2
4

3 4
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P
4r

(Cylinderical contact)

ing contact)

T Cylinderical contact of diameter 2r to a material.

* The equipotential lines are indicated by the solid

P lines and the electric field lines by th dashed lines

5. Spreading resistance.

4. ;
Current probes | Voltage probes | Correction factor
1,4 2,3 4.532
2,3 1,4 4.532
1,2 3,4 21.84
3,4 1,2 21.84
1,3 2,4 15.50
2,4 1,3 15.50
4
5
spreading resistance
5 Rsp
, 4
(spacing;s)
t ts/2
(correction factor; F) (7)
®
rs (9
p
F=—nr 7
In2 @
Vv Vv
p [ohm>xcm]=F % ><I— =4.532x% ><I— ()
Vv
ps[ohm]zp?=4.532><l— (©))
4
®
4 3 4
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Percent Surface of cross-cut area from which
Classification area flaking has occurred for six parallel
removed cuts and adhesion range by percent
0%
3B None
Less than —HH=
4B 5%
|
— |
3B 5~15% S SR
T#L I
| |
7
2B 15~35% ] .,
Ml 1L
W Ul
1B 35~65% e S =
3
Greater than '

6. ASTM-D3359 classification of adhesion test
results.

()
24
Underwriters Labotatories
Inc. (UL) 94 : , 746 : ,
) BuL
( )
( : , ,
)
(short)
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5. (KCC Elecoat™)
1 4B ASTM D3359
2 50 ,20
3 10% 50 x 10 |, 6
4 4 885 w E;E:;rr) ADTM F-43-93
5 4B 23 x 50%x 40 hr UL
6 4B 85 x 14 days
7 4B 35 x 90% RHx 14 days
85 x lhr - 23 x 50%x 1 hr
8 , Cycle 4B - =29 x1hr
- 23 x 50%x hr
( 6. EMI Shield
) : ,
, , Nickel,
0,
ELE- Filer | 20 5% | gpjelg | 2PO"
CoAT™ 5
6 ASTM D3359 Vehicle |0 5004
(Resin) ' Y '
2.5
251 Levelling
6
. , ve— 40 50% ,
hicle( ),
vehicle filler 7. Filler
’ Filler
filler )
Ag, Cu, Ni Ag
Zn0, Sno, Cu
. A, Stainless
2.5.2 Filler Class Bead .
Gless Fiber Coeting o
Carbon Black Acetylene Black ,
filler Carbon Fiber Channel Black , ,
7 Craotite PAN/Pitch ,
’ ! i | Graphite
filler . Filler Polyanilie
flake Polypyrrole
bell Polythiopene
7 Filler
flake
107*~107° Wem
60 dB
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Flakes

10~ Wem
1/5
housing

1072 Wem

bulky dopant

(a) Filler

filler

DSM CONQUEST™

12

5

2001

10

Granules

(b) Particle Size Distribution

) Bayer BAYTRON™ !
Ormecon
ORMECON™ 2
X /
EMI shielding
400 S/cm,
90,000
B p—toluenesulfonic acid
(p—TSA)
25%
14
cost down . 8 8
9
(EB )/
40 dB
15
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8. EMI Shield

a

Aniline 0% 12% 24% 40%
Ag 100% 78% 76% 60%
EtOH 55.6 57.3 57.1 56.1

Ag powder 25 22 19 15

PANI-p—TSA 0 3 6 9
PUD 84 8.7 8.2 51
NMP 21.0 21.8 204 12.8
Total 1158 118.7 116.3 102.9

‘PUD=KCC Waterborne urethane dispersion resin,

solid 35%, =
1.0E+00
1.0E-01 \_/_\-\/
1.0E-02 /\‘/\
m
(Wem) 1.0E-03
v \
1.0E-04 ; '
0 10 20 30
Aniline (%)
8. / -pTSA
45

AN
ESAg
7lum

PAN-CSA
(m-cresol) 28um

Shielding Efficiency(dB
® 8
m
2
2
&
/—\
L/

ES/graphite
123um

1.0E+00 1.0E+01 1.0E+02 1.0E+03 1.0E+04
DC Conductivity(S/cm)

>

1.0E+04
1.0E+03

1.0E+02

1.0e+01(S/cm)

1.0E+00
40

CSA: Camphorsulfonic acid

9. (ES)/ filler
253
plas—
tic housing ABS, PS, PP, PPO, FRP
SMC, BMC
crack—
696

ing, crazing

filler Spray gun
dry spray
) , 2
. PP
Noryl , SMC, RIM 2
salt
100
acryla—

mido tertiary butyl sulfonic acid sodium salt, so—
dium p-styrene sulfonate, sodium
sulfonate, sodium methallyl sulfonate

isoprene

5—(sodiumsulfo)isophthalic acid

filler

filler

254
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ester, ketone,

filler
crack

filler

16 filler

17
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