IM=Pi-Ps(dB)

[/ —

Pi-—-—--

PS-------
Pi>Ps ,IN>0
Pi<Ps ,IM<0
Pi=Ps IN=0

GJB—85
(Equipment)——

(Subsystem)——



(System)——

(Communication-electronic equipment)

(Industrial Scientific and Medical equipment)

(Transmission line)

(Grounding) a.
b.
(Carting)
(Power density) a.
b.

(Spectrum power density)——

(Electromagnetic noise)

(Natural noise)

(Man-made noise)

(Radio noise)

(Electromagnetic interference)——

(Interference source)——

(Industrial interference)

(Cosmic interference)

(Atmospheric interference)

(Radiated interference)——

(Conducted interference)

(Broadband interference)

(Narrowband interference)

(Electromagnetic pulse)




(Electromagnetic environment)

(Electromagnetic ambient level)

(Antenna effective area)

(Antenna effective length)——

(Antenna factor)

(Near-field regions) a.

(Far-field regions)

(System antenna)

(Test antenna)

(Emission)

(Radiated emission)——

(Conducted emission)

(Broadband emission)

(Narrowband emission)

(Impulse emission)——

(Harmonic emission)

(Parasitic emission)

(Spurious emission)

(Suppression)

(Shield)—
(Electromagnetic Susceptibility)——



(Degradation)

(Radiated susceptibility)——
(Conducted susceptibility)——

(Susceptibility threshold)——

(Electromagnetic interference control)——

(Electromagnetic vulnerability)}——

(Electromagnetic compatibility malfunction)——

(Radiation hazards)

1.3



2.2

)

©)

RAM

CPU



Cu AL

30 40 dB

AL

GB T 4365--1995

GB T6113--1995

GB  3907--83*

GB  4859--84*

GB T 15658--1995

GB 8702--88

GB T13926 1--92

GB T 13926 2--92

GB T 13926 3--92

GB T 13926 4--92

GB T 14431--93




GB 4343--1995

GB 4824--1996

ISM

GB 6833 1--86*

GB 6833 2--87*

GB 6833  3--87*

GB 6833 4--87*

GB 6833 5--87*

GB 6833  6--87*

GB 6833 7--87*

GB 6833  8--87*

GB 6833  9--87*

GB 6833 10--87*

GB 7343--87*

10kHZ 30MHZ

GB 7349--87*

GB 9254--88

GB 9383--1995

GB 13421--92

GB 13836--92*

30MH2 1GH

GB 13837--1997

GB T 13838--92

GB 13839--92

GB 14023--92

GB 15540--1995




GB 15707--1995

GB T15708--1995

GB T15709--1995

GB 15734--1995

GB 15949--1995

GB T 16607--1996

1GHz

B 16787--1997

G 30MHz 1GHz

GB 16788--1997

30MHz

1GHz

GB 6364--86

GB 6830--86

GB 7432--87*

GB 7433--87*

GB 7434--87*

GB 7495...87

GB 13613--92

GB 13614--92

GB 13615--92

GB 13616--92

GB 13617--92

GB 13618--92

GB TI13620--92

YR X4




3.2 EMC

EMC () EMC
EMC
EMC
EMC
EMC
A EMC  (MIL)
EMC 1965
MIL STD 460 461 462 1967 7
EMC MIL
STC 461 A EMC 1980 4 MIL STD
461B  MIL STD 462 EMC 1986 8
MIL STD 461C 1991 1993 1
MIL STD 461D 462D
EMC

a. MIL E 6051D

MIL STD 1541 1992
6051 MIL STD 1818
b. MIL STD 461D

EMC
EMC EMI

c. MIL STD 462D
MIL STD 461D
MIL STD 461D

1993 1 1967 7 MIL STD 462 MIL
STD 462D MIL STD 461D MIL STD 462
4‘A” 64B7’ 4‘C”

d. MIL STD 1541A

EMC



1973 10
MIL STD 1541A MIL STD 461
e. MIL STD 1385B
200KHz 18GHz 33 40GHz
f. MIL STD 263A (
MIL STD 1686(
)
g. MIL STD 1686C
16000V
1999V 2000 3999V 4000 15999V)
h. MIL STD 1397A
I O
i. IMIL STD 285A
100Khz 10000KHz
j. MIL STD 1857
k. MIL HDBK 237A
. MIL HDBK 241A

1987
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m. MIL HDBK 253

2. (NATO) EMC
NATO EMC
STANAG 3516 STANAG 3614 MIL STD 461
3. (RAE) EMC
EMC
BS.26.100 1967 1972
RAE
FS(F)510
4, (VG) EMC
EMC VG (V695 370 VG 95 377)
USA
5. EMC  ( NDS)

NDSC 0011B NDSC 6001

MIL STD

BS.3G.100

EMC

1960

EMC

6051D



EMC
>>A 27T
r<<A 27t

EME
EMI

110V

220V



1/20.
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50Q2

50
2 2kQ
150Q
50Q2
50Q
50/50
50/50
1
150kHz
10 20dB
/
Low leakage type
Three-phase delta type

"“a“fuw—‘—-
X —  —
Neutral—l—{ Vel

=0

More typical filter
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10MHz



2
50/50
T T
I'l"='=
2
« ”50/50
“ ? 0.1 100
3
dBr —
B i ﬁi' Kay
= ' ‘:::-‘f 21| e - SemamM
0 ’f-"""' '1, b = 50650 STM
W ___.-"::'r y 1000 1 578
..-'*--'-' mﬁ;rﬂ
0 ‘f:'
W =
’ r"'ﬂ_"ﬂ' ‘Bl A VT T4 TR R i M pHz

= S

3

nF Y



ov
R L C RC LC T
R RC
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-
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c Tea
i TLMJ__IT__UM}_
o
5
R L
R
C
C
R RC
kHz kB/s R
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10MHz
100MHz 1k

2
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Example of S-creull CM choke
applied lo 5-core cable
&
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'
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bossad
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10k
50

0.5

SMD



3mm FR4
22nF Y
20MHz
/
PCB
LC T
T
/
PCB
T =
IEC

30MHz

PCB

PCB

1/100
1.5mm
1/100
/
10cm /
Y
/
s
900MHz
PCB
D
0—400Hz
IEC

33

InH/mm

Smm

InF

1GHz

RC



EC [Ee
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filtar =
|18
Outsida sII:[:IIId‘:fd Inslde Clean Box
warld eiclosure  warld
. (the inside of
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anclosura}

sCrEw
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filter
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ﬁ_,,.ﬂ- Dirty Box
Complataly ancleses
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Haep ilp and oip cables
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10MHz

70 80

1GHz

1GHz




IIPII

2).

35-40%

EPDM

50%

38%

IIPII

EPDM




1kHz

2.2

10GHz 100dB
60dB
feutott 6900 /D
D fcutoff
feutofr 5900/L
L
T
S=32T/D
S=27T/L

3.2

dB

CRT

60dB

MHz

feutoft MHz



FRmTiEE

3.3

1)

2)

(MM) (MM)

TFB-127-127 127 127
TFB-152-152 152 152
TFB-177-177 177 177
TFB-305-305 305 305
TFB-152-127 152 127
TFB-127-177 127 177

120 'm T T rrrrm T T TT TR
- o 8 B 1% {7 ]
g “‘._._._._ ______ N SR p——— E—_— P T ——
hE m../,_——"/’f
(dB)

wd  HH

20

L1 R T Boamnaaey i i asiud
1o 100K i 1M 100K iG
L
+ = + +
+ L +
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3)

1 FTEE RIS

34

SPIRAL

12 1/8"(3.18mm)
3/16"(4.76mm)
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ol SO
"7 S
20 2
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0
nool 001 0.1 10 10 100 1000 10000
el 228 EHfMET 0. 375m
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**

*%*

**

CRT(
*x
**
**
**
CRT
100-150
0.05mm 8-12 10-20
1
1
Hz dB (dB)
M 98 74-95
10M 93 52-72
100M 82 28-46
1G 60 4-21
17.6
f. = x10°
D.Js,
D cm LEr

Monel



