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1.EMC




EMC

s EMC( ) = EMI( )+ EMY( )
+ EMC : Electromagnetic Compatibility
+ EMI : Electromagnetic Interference
+ EMS: Electromagnetic Susceptibility
+ CE : Conducted Emission
+ RE:Radiated Emission
o CS:.Conducted Susceptibility
+ RS:Radiated Susceptibility
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. (Conduction Test) 150kHz-30MHz

. (Radiation Test) 30MHz-2000MHz
= EMS
. (Conduction Susceptibility) 150kHz-
80MHz
. (Radiation Susceptibility) 80MHz-

2000MHz



EMC

FCC(Part 15 Subpart B)
CISPR(CISPR22)

VCCI
BSMI(CNS13489)
C-Tick(AS/NZS 3548

AS/NZS: CISPR22)



EMI

Antenna

EMI
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EMI

Class A Class B
Frequency(MHz) Limit(dBuV) Limit(dBuV)
0.45-1.705 60 48
1.705-30 69.5 48
Frequency(MHz) Limit(dBuV/m) | Limit(dBuV/m)
30-88 39 40
88-216 43.5 43.5
216-960 46 46
Above 960 49.5 54
1.Class A
2. Class B
3. Class A 10m Class b 3m
4.FCC CISPR
5.FCC CISPR




EMI

Class A Class B
Frequency(MHz) | Limit(dBuV) Limit(dBuV)
Q.P. Ave. Q.P. Ave.
0.15-0.5 79 66 66-56 | 56-46
0.5-5.0 73 60 56 46
5.0-30 73 60 60 50
Frequency(MHz) | Limit(dBuV/m) | Limit(dBuV/m)
30-230 40 30
230-1000 47 37
1.Class A
2. Class B
3. 10m




EMI

o EMI

o EMI



EMS
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EMS

(ESD) EN 61000-4-2
(RS) EN61000-4-3
(EFT) EN61000-4-4
(Surge) EN61000-4-5
(CS) EN61000-4-6
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Typical position far
direct application

Typical poasition for indirect

Typical position for indirect
discharge to HCP P po irac

discharge to VOP

\ Horizontal coupiing
" plane (HCP)
‘\ 16mx0.8m

Ground reference plans

Wooden tabla

h=08m Powar supply

IEC 083/98

Dimensions in metres _



(RS) EN61000-4-3

80MHz-1000MHz

V/m
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0.8 m high
nan-conductve
support

Area of uniterm
hald

Incoming mains
power filter

Fiald generation
antenna

Interconnection
filtar

Optional anechoic material
in caze ol semi-anechoic
chambar fo reduce ground
EUT measurement Interconnecting  reflection

instrumentation i

Fiald generation . Chamber penatration
eguipment cables 1B

MOTE - Anechoic liming matanal on walls and ceiling has bean omitted for clanty.



(EFT) EN61000-4-4

1/0
kHz kV kHz
1 5 0.25 5
2 5 0.5 5
3 5 1 5
4 2.5 2 5
X
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(Surge) EN61000-4-5
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(CS) EN61000-4-6

150kHz-80MHz

(e.m.f.)
Uo[dB(uv)]  Uo[V]
1 120 1
2 130 3
3 140 10
X
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EMI

EMS

EMI

EMS
(1)
(2)

(3)
(4)



EMC

o EMC
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1W
5V/m

1-10 V/m

1m



(ESD)




(S.P.S)

(EFT



SOURCE

PATH

PCB

ANTENNA




s Source:
s Path :

s Antenna:
1/O



. RF
. RF

< EMI
EMS >




(4)
(1)
(2) AC /
3 1/0 /0
(4) /







PCB

IC#1

|C#2




V,=M,, di,/dt
dl/dt
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dVv/dt

| = C dv/dt



0 150k-30MHz
30MHz- 1000MHz




« ESD 1/0
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= PCB RF
RF

(Z=R+jwL)

- RF
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EMI
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PCB

. LC ( ) PCB



N R XL: 2pr
Z = R+X@j2pL

= 100kHz 2pfL

RF



1/4

EMC
1/20

10cm
5m W

( )

57/\Wm80H/cm
150MHz

1/2

100kHz



N XC 1/2 P fC
Xc: (W ) T ( MH2z)C: ( F
o 10uF 10kHz 1.6 W
100MHz 160u W 100MHz



N XL =2p fL
X (W ) f: ( MHz) L: ( H)
o 10mH 10kHz 682 W 100MH:.
6.2M W



(Ferrite Core)
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(Maxwell’ s)

s:J=s —

m:B=nH —
e.D=ekE—
Alme E=
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VIm¢ D =
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VD =r

VB =0

VvV X E =B/t

vV XH=J+ 19D/ 1t
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PCB

o PCB
PCB



Vi=1l:x Z

L.

(R+]X)
RF



m Z=R+ X +1JXc=R+jwL + 1/jwC
m X, =2pfL X=1/2pfC w = 2pf
N kHz

R

N kHz



o PCB RF
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120 pW(377W)
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RF
. ov( ) RF
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. (clock) (  PCB)

o RF
RF



RF



RF



o RF
RF

m E=263x10% (f2x A x Ig) x (1/r) VIm
A: f: (MH2z) Ig:

I.



o PCB

E: (uv/m) r:
(m) f: (MH2) | ¢ : (MA) A: (cm?)
n PCB A=4cm | ¢
=5mA : f =100MHz 10m 52.6dBuV/m

EN55022 Class B 30 .6dBuV/m
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RF EMI
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(clock)



(MH2)| | | /2 | /20
30 10m 5m 50cm
50 6m 3m 30cm
100 3m 1.5m 15cm
150 2m Im 10cm
200 1.5m 0.75m 7.5Cm
300 1m 0.5m 5cm
600 0.5m 0.25m 2.5cm
1000 0.3m 0.15m 1.5cm

| /2
PCB | /20
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» PCB layout
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o PCB
L ayout
PCB Layout
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o layout

bypass
Clock



PCB Layout



3. Check

s Clock
s |/O Port
s |C CPU

s Vcc Ground



Clock Check

0 Clock
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Clock layout

o bead ( )
o loop
o clock

layout clock tree clock chain
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layout

o layout clock layout

o 1IC



/O Port check

m |/O
s |/O Port check
= |/O layout
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CPU IC check

o CPU 1IC

0 Vce Ground
0.1y F

= CPU IC layout



layout



Vce Ground

0 Vce Ground

Vcce layou
0 Ground
0 CPU |IC Ground

layout



o Vcec Ground check
+0.1y F Decoupling

= DC Input check 0.1y F Decoupling



o trace tracepad pad






. clock



0 PCB I/O
. AC DC In /0 Port

o PCB 1/0O



PCB I/0

On/Off
PCB PCB
C
On/Off



PCB 1/O

PCB 1 PCB 2 PCB 1 PCB 2




|/O Port PCB




6.Placement

m |/O Port

= Through Hole



1 1/0 Port




EAREFHE (R ERR) Telephone Line5E5FA3E

R R
183.9 M7Z 183.9| M4z
39.55 dfuV/m 54.80 dguv/m

I

Lk ulwwuf ‘ MMMJ

;START 30.0 MHz STOP 300.0 MHz START 30.0 MHz STOP 300.0 MHz
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= Through hole
= |layout
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m |/O Port
s Man-board



o PCB




m clock CPU IC



o PCB

o /0O



CPU
Ground

/O
Ground




o CPU
1/0

= |/O (Quiet Ares



|/O Port

= |/O Port
o /O

/O Ground Ground
o /0  Anlog Digita

= |/O Port ESD



8.1/0 Port

= Anlog Digita
0 /O Ground

0 /O Ground
/O Ground



1/O Port layout

/0 Port Ground




|/O Port

o /O Port Pin
Bypass

= Bypass (20p-100p)

= Bead( 500 ohm)

Bypass
/O Ground



Vce Ground

= Vcc Ground 0.1y F
o Bead Vcc
o Ground Bead



9.PCB EMC Layout

1.Switching Power Supply L ayout
2. L ayout
3. L ayout



10.PCB

1. Re-Layout
2.Layout



