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1.EMC 82 & iR

T Z2olH MAIIE EHADI= JII2RH U=

Q EMCe “ &AL 2Ed ez & & =
AXOFCHE J1012] ds0l EolE =X OfLIgdt S A0 CHE JIJ10A LI2E
MAAIe] et Sz RHE o sH & = A= sE=S LI
EMC
Electromagnetic Compatibility
I
Electromagnetic Interference Electromagnetic Susceptibility
Electromagnetic Immunity
RE CE RS ESD cs
Radiated Emission Conducted Emission Radiated Electrostatic Conducted
Susceptibility Discharge Susceptibility
|

Magnetic Field Immunity

Pulse, Surge

Conducted Power

Disturbance Bulk Current Injection =

Absorber Lined Chamber
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1. EMC E2 & iR

Q EMI : Electromagnetic Interference (&8 Xt} & o, & Xt 2HE)

-

- MAHLE 2ol = Qloll &E &= = JIJI, ] L= AL d5 X4

J

ol

0 EMS : Electromagnetic Susceptibility (8 AHI}F 2SS4, 8 XD LHA)

- At 2ol EMot= UM J1D], HHl L= AIAE0| 8= MotE 222 =+
URe 3 (= dsd2 Hde =5 dE 20lstt)

- Electromagnetic immunity(& XtIF LHA) : A& O] MI|ELZ2RH =402 &

24815 HLE EAHERS) T 0l 2248159
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1.1EMC EXHEZ

oo o o o o o 0

EMC : Electro Magnetic Compatibility (& At & & &)
EMI : Electro Magnetic Interference (& At} & oh)

EMS : Electro Magnetic Susceptibility (& AtIF LH &)

&

ESD : Electro Static Discharge (& J|2 8- HIS &M O & & D[ CII

RS : Radiated Susceptibility (ZFAILHE- MSE XN HEZASE 21

ol

CS : Conducted Susceptibility (8 =W &- Powerlll XM S E Q1D
RE : Radiated Emission (ZAI2=- NS0 A & AtEl= Noise )

CE : Conducted Emission (& =2 Al- Power & Al&l = Noise )
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1.2EMC S24
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2.EMC && 32 &7~

d EMC =AMl £=&D]+

al

=<

A A

IEC(= K| & 2| 7| 2 7] # &]) Committee of Action

ACEC(Advisory Committee on Electromagnetic Compatibility )

&SI SEE =8 E

TC 77

(EMC B27| 292 3])

(SHFEHEEH=EERE =)

CISPR Product Committee

Basic, Generic, Product

Standards

Product Standards

ITu
(EHEI| =

E)

IS0 Others
(EREZE507) Rc-EC (FCC, CSA )
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20 28 ¥ AHA

2. EMC 2t& &

] Basic Standard
-Jl= S20E Algg2e! 7 A (IEC 61000-4)

=YY U SH Y S (CISPR 16)

d Generic Standard
-MIE2 30U, MBAAH0| 8l ME30 ot

9l Iz 7

- $_j-|%1/lll-%-l %1 DO:|

ﬁ?d

O Product Family Standard
-Sds HSZ20 et Jl=7Z (CISPR Series)

sl HE B84 Mot

- NS
8

sEE X ssEE IS
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2.1 Basic EMC Standard

0 IEC 61000-4-1; LBIEMS AIE N =X 8t

0 IEC 61000-4-2 : M J| 2 & (ESD) LIl A Al & gt &

O IEC 61000-4-3 : & X IHEHAFLE A (RS) Al & 8t

0 IEC 61000-4-4 : ®J| = W2 I =S AHEFT) A& &g
Q IEC 61000-4-5 : A XILI A Al &

0 IEC 61000-4-6 ;: & X IH & & LH A (CS)

0 IEC 61000-4-8 : & & =Ut== At H L&Al

L IEC 61000-4-11 : Mf&ot & =Al E& WA AIE
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2.2 Generic EMC Standard

d EMS
O CISPR/IEC61000-6-1 : =, & ¢

0 CISPR/IEC 61000-6-2 : 4&tH 2HH

d EMI

4 CISPR/IEC61000-6-3 :

4 CISPR/IEC 61000-6-4 : £
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2.3 Product Family EMC Standard

=

o=
o o

Kr

o=

F

S
=/

O CISPR 11 : ISM (AHE], Tf

I
10
R0
KIr
KO
7
Gl

</

A CISPR13: 202 2TV &S5+

KIr

A CISPR 14-1: Jt&

A CISPR 14-2 : Jt&

i)l
0
K0
KIr

Sgalpsl

A

al
=

SILE

4 CISPR 15:

A CISPR20: 2L 22 TVE

ITE &8 At

O CISPR 22/24 :

H

XN X}
o o

O EN 61204-4: AC-DC Power, EN 61326: =

11

O EN 60601-1-2 :2|=J|J| , EN 50130-4: Alarm systems
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2. 84s8IIEB: Alg S0ll= J1J12 &ds0l EHAIU AEESss daX
Oz S&ol= o H

3.8sBINIECANESS
H £= HAlS Sl
J

Qo=zIIIdsE
1. Component failures, changes in programmable parameters

2. Reset to factory defaults (manufacturer’'s presets)

3. Change of operating mode, false alarms

12
www.safetycompliance.co.kr



compliance 1EC

=
TT
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3. EMC Test

Separation into groups

Group 1 ISM Equipment

J1I71 XHMe e Jlss g€t fHF0= HUHANE EHez LEGHH &
Sol MO 2 HefotH AtEot= 2=I1SM J|JIE Z&tetlt.

Group 2 ISM Equipment

A T=Xe=s802 S0
ALl SEi 2 AtEoleE 2= ISM JIJIE :

(W) MRI, & DD (S, =it = D=1t A=0]) 22 A==1} 2& )|

0

Qli

HXIE A= HOZ EAGHD JI]2] LHROIA & A1t

O Division into classes

Class A Equipment

HEE FAHASHOZ AMEE=E H20 =0

A 01202 2= AMEWAM AtEotI10 Hekst D

UClass B Equipment

e =H SHCZ AMEE =0
C

ANE20A ASotI0 JEe JIJ] 0l
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oll . SCHEH

N-r

3.1RE S&EEHY

: ission= = gt
d Radiated EmissionS& & Groupl Radiated Emission Limit ( 10m )

Frequency CIaSS A C|aSS B
Range Limits dB (uV/m) Limits dB (uV/m)
MHz Q.P Q.P
5 Commission 30 ~ 230 40 30
230 ~ 1000 47 37
50
47
45
Calss A
teach 0
dat eacn e “ 37
I K freqLien \ 25
: i
turntable — [ |
f:_.“ man Calss B
F 30
>40em || |
| Vh—; 25
10 30 100 230 1000
14
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3.1 REZ&E

=] =)
o =

O Group 2 Class A Radiated EmissionZ & gt

O Group 2 Class B Radiated EmissionS & gt

Limits with meauring distance D
Frequency Bend [pistance D from exterior |On a test site D= 10m
MHz wall of the building from the equipment
dB(uv/m) dB(uVv/m)
0.15-0.49 75 95
0.49-1.705 65 85
1.705-2.194 70 90
2.194-3.95 65 85
3.95-20 50 70
20-30 40 60
3047 48 68
47-53.91 30 50
53.91-54.56 30 50
54 5668 30 50
68-80.872 43 63
80.872-81.848 58 78
81.848-87 43 63
87-134.786 40 60
134.786-136.414 50 70
136.414-156 40 60
156-174 54 74
174-188.7 30 50
188.7-190.979 40 60
190.979-230 30 50
230-400 40 60
400-470 43 63
470-1000 40 60

Frequency Bend

Quasi-peak electric field
measurement distance 10m

Quasi-peak electric field
measurement distance 3m

ok dB(um) dB(um)

m

0.15-30 - o4 A2z w2t
3| MNEHOZ 22

30-40 872 30 —

80 672-81 846 50 —

61 648-134 786 10 —

134 786-136.414 50 —

136 414-230 30 —

230-1000 3 —

15
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3.2 8SHYg sSHYUHE

o O

JM

-

Q Power interference emission (38 &)

Disturbance Power

dBpwW

55

50

45

Average
Brm
Auxiliary clamp Absorbing clamp 40
| | 25
0.4 m

30

30 60 90 120 150 180 210 240 270 300
Shield Room

MHz
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L ] :i
3.2 Cick =3dY%Y
QA Discontinuous interference (2854 Yol F3)
Equpmen Q Click :
. . - 200ms Ol LK
s e i T e e Ay - o1E Click 22| = A2t 1 200ms
Nz 30 riEod " 4 Click Rate ( N)
N=20 " N30 — Number of Clicks or Switching Operations
Fa:l émm G within 1 Minute
Q Minimum Observation Time (T) :
— 40 Clicks or Switching Operations
o ' or 120 min
amrorm:mn Pass
definition 3.2 7 D éé"—r_u_l'—ﬁk— _
mﬁg}] - 150 kHz : QP £&3g!0] 66, — 500KHz: QP =& gf 56
N<o2 o - 1.4 MHz : QP £A&3g!0| 56, — 30MHz: QP =&t 60
Fail
Lu=LI+-H Lo =L + 20 lg{30/0)
' . _
O Quasi — Peak Detector Bt 8 &30 Receiver 0l BW &
= 259 guoaed Lg Upper quartia = 25% excead Lo
: OKHz & ZstCt.
Fail Pass

17
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P =
SCHEM B

3.4 CESEZY

Groupl Conducted Emission Limit

Class A Class B
Frequency o o
Range Limits dB (uV) Limits dB (uV)
MHz Q.P Average QP Average
0.15~0.5 79 66 66 ~56* | 56 ~ 46
05~5 73 60 56 46
5~30 73 60 60 50
Shielding Room dBuV
= \lertical Reference Ground Plane Tas! Rsalver 80 i
40em—n aan : 76 Calss A QP)
EUT [ ae e o 7
IT [ ]
68
® 64 Calss A (Average)
g 60 N T TTTTTTt
5 amy 6 Calss B (Q.P)
N 52 ST T T T oo 50
48 46 Calss B (Average)
== Horizontal Ground Referenca Plang = N T O S i '
44 05 5 30
0.1 1 10 100

MHz

18
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QO Group?2 Conducted EmissionE & gt

Group2 Conducted Emission Limit

SHEDA HHKIE Q=X 02 L&A= I I|(MRI)

Class B
Limits dB (uv)

Class A

Frequency Limits dB (uV)

Range

MHz Q.P Average

QP

Average

0.15~05 66 ~ 56* 59 ~ 46* 100 90

109
105
101

97
93
89
85
81
7
73
69
65
61
57

05~5

56 46

86 76

60 50

90~70* 80~60*

53
49
45

Disturbance Voltage Injected
into the Mains

dBuVv
_______ CalssA Q.P)
' Calss A (Average)
\ CalssB (QF) .
1 Calss B (Average) . . . oo o ...
0.1 1 10 100
MHz
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3.5 EMS &%

www.safetycompliance.co.kr

e AEd Signal Line & Input & Output Input & Output H4sEI}

2 7= Enclosure Port Control Line d.c Power Port a.c Power Port &=

ESD 8 kV Air,Discharge B

EN61000-4-2 4 kV Contact

Burst 1KkV (Peak,+,-) 5/50 ns Tr/Th | 0.5,1 kV (Peak,+,-)

ENB1000-4-4 5 kHz rep. Freq. 5/50 ns Tr/Th B
Cable ZI0|JF 3m Ol&k Clamp A& | 5 kHz rep. Freq.

O i 1.10/700us. 1.5KV,4Kv ;'i¢501(§620)“3 B
2.85AX0] AD A0 XHO| ’

Interruption & 100% 0.5%7] 30% 30=7]

Voltage dip 100% 5 B

EN61000-4-11 P U

R.f EM

Fields 80~1000MHz 1kHz, 80% AM 3V(rms) A

EN61000-4-3

CS Cable Z0I2JF 3m .

EN 6100-4-6 0.15 ~ 80 MHz 014G amp AlE) 1kHz 80% AM 3V(rms) A

Magnetic field

ENG1000-4-8 3A/m (50/60Hz) A

20
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3.6 ESD (BAD|)

o
Q F8IIH MO M2 OE S 280U = AE8Eez2 =0 Tet S X 2H0 L=
&Mote Ol= Olet] StCh. (SI12d& 8Ky, EFLHE 4Kv)
HEUHMES 96 BUH0 9 1040
$BAYO0 HHYEE et DT
A8 @ERQ K \ ARABPON FHYHE AS YHO 9K i = 15AH10%
‘. stry T .
'.‘ \\f’\ S -|-15on Capaitance typical ringing waveramm
| R TNy #EEEHCP)
| ¢ .
| Q Py *
“. L BAI0%
| 4 Contact dichange
L 15000 Ideal cal bt
wavelom H
Rl N it
Lo07 s s B0
150pF current at indicated voltage of kY
Calibration waveform
Alr discharge
JIE J2H2SPI(GRP) ;

ESD generator equivalent circuit

2% HOIE
e = DR
h=08m HASSEI

|EC 61000-4-2 Electrostatic discharge specification

www.safetycompliance.co.kr
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3.7Burst SEYHE

Q Burst: Of- SIME 40 ST HAZ 0|20{2 BA H T= STE A2 S0 H£X0 SO &
\ ?

A

f=5 kHz/ 2,5kHz

v

f
<« td =15 ms
tr = 300 ms
T>1min

5ns/50ns pulse shape
0.9

v

5ns £ 30%

22
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3.8 Surge SEYH
QSurge: &H0ILt 220 et AECZ ME = MY Uls= <otlH, 80| 50| SIHE UL
b KAl Zaote SE=2 Ot W = CIJetCh.
Open-circuit voltage (1.2/50us)
Open-Circuit Voltage (10/700us)

Front Time :T1=167xT=12us+30%
uf Time to Half-Value : T2 = 50 u s+20%
i S | e —
0.9 Time to Half- 10 us+30%

Value

:T2=700 ps£=20%

e :

0.3 2
0.1
0 : >
T t
-
1

www.safetycompliance.co.kr

.
>

30% max { > / t

Short-Circuit Current (8 /20 u s)

Front Time :T1=1.25xT =8 us+20%
Time to Half-Value :

:T2=20ps+20%

.
>

30% max { > / t

23
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3.9 Conducted Susceptibility, Magnetic Field

Z =40t =0l ot AlsSgLItt

ANAG=Z0 2let 8O1, HXI1I12] IS Mokl
XOTZAIDT:1-10A/M==11k = 50/60Hz

Induction oops ] .
{standard m % 26m, % leap moved in deps

Table-top set up gneralor(edm)

tasting in s ""'--.. of 0% of shartast
arhaganal SEUT side to lest whala
orientatians) | ELT volume

1o test cumnt _\.Lg.\"".’ Eu ;‘}

Induation loops
(standard fmx 1m,
tating in thres

o test cument
gensrater (< 3m)

table-top ground plana

(i i o) 10zm insulating suppart

24
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3 .10 Voltage dips/ Interruption

Q3JMYELE=2 g2l 5= & HNoz ZA8Y0[ QIIIE A =2 SEi(E&)0ll CHet & DT,
MAHEHI2 JIsHot Y s KX AIE LI

1. 0.5 Cycles =9t 95%0[ & 2F 4 2.5 Cycles S92t 60% 24 3. 25 Cycles &= 2 30% 2 A
4. Interruption 2 5% S0 95% 0] & 284

mmﬁlFﬁ[ Tgﬁ_‘ﬁﬂﬁ Y
u T
| | .
ﬂ ESENNE M L

AAAAAAAARA w
LR LLLAGIITES

CEHEC S

HTS I 12 Mas: 2002
15005147

25
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3 .11 Radiated Susceptibility

URS :4&lS = 80% AM 1KHz Sin wave &S & ANT Ul A KIS

© 2 21J} 6= Test & LICH.

Full Anechoic Chamber

(Antenna Tower)

Antennna
— 3n —uv
[Tae || EVT CCD Camera = A
8ocem

b (roundPlane Signal Generator

Monitor 0o

Power
Amplifier

IEC 61000-4-3 finlcl uniformity

Field uniformity

Pracadure for wnifar Nekd calibeation
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