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Summaries of MIL STD 461E

MIL STD General descriptions
461E Series
CE101 Conducted Emissions, Power Leads, 30 Hz to 10 kHz
CE102 CE102 Conducted Emissions, Power Leads, 10 kHz to 10 MHz
CE106 Conducted Emissions, Antenna Terminal, 10 kHz to 40 GHz
CS101 Conducted Susceptibility, Power Leads, 30 Hz to 150 kHz
CS103 Conducted Susceptibility, Antenna Port, Intermodulation, 15 kHz to 10 GHz
CS104 Conducted Susceptibility, Antenna Port, Rejection of Undesired Signals,30 Hz to 20 GHz
CS105 Conducted Susceptibility, Antenna Port, Cross-Modulation, 30 Hz to 20 GHz
CS109 Conducted Susceptibility, Structure Current, 60 Hz to 100 kHz
CS114 Conducted Susceptibility, Bulk Cable Injection, 10 kHz to 200 MHz
CS115 Conducted Susceptibility, Bulk Cable Injection, Impulse Excitation
CS116 Conducted Susceptibility, Damped Sinusoidal Transients to the Cables and Power Leads, 10 kHz to
RE101 Igg%i,\:tgczi Emissions, Magnetic Field, 30 Hz to 100 kHz
RE102 Radiated Emissions, Electric Field, 10 kHz to 18 GHz
RE103 Radiated Emissions, Antenna Spurious and Harmonic Outputs, 10 kHz to 40 GHz
RS101 Radiated Susceptibility, Magnetic Field, 30 Hz to 100 kHz
RS103 Radiated Susceptibility, Electric Field, 2 MHz to 40 GHz
RS105 Radiated Susceptibility, Transient Electromagnetic Field

Requirement Applicability

Equipment and Subsystems Requirement Applicability

Installed Requirement

Applicability In, On, or Launched CE [CE [CE |CS |CS |CS [CS [CS |CS |CS |CS |RE |RE |RE [RS [ RS | RS
From the Following Platforms or

Installations. 101 | 102 | 106 | 101 | 103 | 104 | 105 | 109 | 114 | 115 | 116 | 101 | 102 | 103 | 101 | 103 | 105
28t (Surface Ships) AL |A|S |S |S A|lL|A|A|A|L |A]|A |L
& 4=8t(Submarines) A|A|L|A|S |S|S|L |A|L |A|A|A|L |A|A|L
Aircraft, Army, A |A|L [A|S |S |S A |A|A|A|A|L |A|A |L
Including Flight Line

Aircraft, Navy L AL |[A|S S |S A |A|A|L |A|L |L |[A|L
Aircraft, Air Force A A A A |A A A
Space Systems, AL |A A A |A A A
Including Launch Vehicles

A4, 222 A|L |A|S |S |S A A |A A |L A
A& sil=2E A |L |A|S |S |S A A |A A |L |A|A |L
X4, 222 A|L |A|S |S |S A A |A A |L A
OJIM, A= HEJls (Applicable) 2101011, Le 2 MY MY T80 FIE0 Us B0 MNEZ0, S= =g 2AA
BEA REEN A= ZR0 HESHTH
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AC : Alternating Current

Al : Analog Input

AM : Amplitude Modulation

ANSI : American National Standards Institute

CE : Conducted Emissions

CDN : Coupling/Decoupling Network

CS: Conducted Susceptibility

CENELEC: Comite Europeen de Normalisation Electrotechnique

(European Committee for Electrotechnical Standardization)

CISPR: Comite International Special des Perturbations Radioelectriques
(Special Committee on Radio Interference)

CM : Common Mode, Voltage between line to ground

CRT: Cathode Ray Tube

CT : Current Transformer

CW : continuous Wave, un-modulated signal

DC : Direct Current

DI : Digital Input

DIESC : Defense/Industry E3 Standards Committee

DOD : Department of Defense

DTRA :Defense Threat Reduction Agency

E: Electric Field Strength (V/m)

EIRP: Effective Isotropic Radiated Power

EFT: Electric Fast Transient

EFT/B electrically fast transient/burst

ELF: Extra Low Frequency

EMC: Electro Magnetic Compatibility

EMI: Electro Magnetic Interference

EMS: Electro Magnetic Susceptibility

ESD : Electro Static Discharge

EUT : Equipment Under Test

FG : Frame Ground

FM : Frequency Modulation

GPS: Global Positioning System

H: Magnetic Field Strength (A/m)

IC : Integrated Circuits

IEC: International Electrotechnical Commission

IEEE : Institute of Electrical and Electronics Engineers
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ISM: Industrial, Scientific, Medical Equipments

ITE: Information Technology Equipment

LISN : line impedance stabilization network

LF: Low Frequency

NASA :National Aeronautics and Space Administration

MCCB: Molded Case Circuit Breaker

MF: Magnetic Field

NEMA : National Electronics Manufacturers Association

NM : Normal Mode, Voltage for line to line

NRC U.S. : Nuclear Regulatory Commission

NPP : Nuclear Power Plant

OJEC: Official Journal of the European Community

ORNL : Oak Ridge National Laboratory

PCB : Printed Circuit Board

PM : Pulse Modulation

PWM: Pulse Width Modulation

QP : Quasi-Peak

RE: Radiated Emission

RES : Office of Nuclear Regulatory Research

RF :Radio Frequency

RFI: Radio Frequency Interference

RS: Radiated Susceptibility

SAE : Society of Automotive Engineers

SMPS : Switching Mode Power Supply

SWC : Surge Withstand Capability

TEMPEST : Transient Electro Magnetic Pulse Emanation STandard or Telecommunication Electronics
Materials Protected from Emanation Spurious Transmission. One of codename for EMC.

UPS: Uninterruptible Power Supply

VDU: Visual Display Unit

VVVF : Variable Voltage Variable Frequency
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Sezte WASH A EMSE EMISH WHR AR 20 52 FRVVIERH f9dH

Aol A= o8& ez g os griete] ZRAM Al07]7]e] 25AE Az Sl
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1.2 MIL STD 4612 Eta1t MIL STD 46107+XI12) JHE WA
EMC Ao HaAs 223z AHets}, Aof7]7]e] yxdsle] wpe #gst 7]7] 52k WA e}
T BaEAd wel gfAle] dado]l e H AT

EMC ## 7% &3y sato] FFo| @ +& 1402 et MIL 129 A-$ 1945
JAN-2252 & A7fE o™, AN-I-270]2t= Ao 2 w87]719 Z71Adu]o] A& A&sHA H Ak

ol therela H3Ael #8 AR B Aol )

H

LA =g

A& #F "ok o5 FAdubl A 196501 EMITE fo1H o), 4 A,

TAHE LoFE FAISE AIA MIL STD 460 Al2]=9] qt4o] ZdstA =yt EMC#¥ 142 MILE
6051(Electromagnetic Compatibility requirement, system)e] 19601 6€17Ll #|<ts| 3L, o 7]o] MIL
STD 461,462 “12]31 MIL STD 463°] Iith, MIL 4602 Z7]o] w&Fol A&stE 40Ul MIL-E-
6051D= & H-7]dll A&5h= A om FujAlekellN eFE = rAeR e Hh
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o)F wEo] ok AxE H& AH Az du R GEwxe] Hgss Axg B FHe] MIL

STD 460*]2]Z¢]t}. MIL E 6051 Axta} sh4ate], dawA], 447], 29, A4 et &<
Zobetal 9lom 1968 795Ul FE7] ok HA AATorE AT HESE 1A AR
AokE Al ek, MIL STD 461¢] 24 3
for equipments’©.® &FH|o] ZHgsl= Axu PHEAS ATk o AL 1967
dre e li=d| oju] SRkFA o2 MIL STD 462, 4630] A&7/l Al Hth

o]% 1986 dH] MIL-STD 461A,B,C7} 1987y Z7}# 37 +8AE FujfAo=z A5 A Hr)
MIL-STD 461AE Azta 7+ #El A8, AFAE, AAA D4 e g yee ¥t fh0z
712 MIL | 6181D, MIL E55301, MIL | 16910C,MIL STD 826A, MIL | 26600 & E§3l= FHo=
=39t MIL-STD 461Ac:= FAZ oz tg &S 2 JAed F&+49 =48 o&
TFAeltt o] A A2 “Notice 1,2,3,4,5,6% NASA addendum’®ll 7]< = $1Th

3432 “ Electro magnetic interference characteristics, Requirement

- Conducted emission tests(CE)

- Radiated emission tests(RE)

— Conducted susceptibility tests(CS)
- Radiated susceptibility tests(RS)

MIL-STD 461B% ™8 & ©] “ Electromagnetic emission and susceptibility requirement for the control of
electromagnetic interference” 2.2 1980.4.1 A7|% %o 7]& MIL-STD 461A 42 7 & WHaE
ATk EUT ARE3HE 3 1714 B4 ateldl met A &3k FAuES TA1s A7 W&oth

o] FAL F 10719 Part® /4= %lo ™ CS 09(60Hz to 100kHz)E 7} 3ttt

ojwf FWkA o2 MIL-STD 462B= Al st S Aol gk &5 E3ebA vt

1986.8.4% ] MIL-STD 461C7} ¥A&A F=dl MIL-STD 461B9} 7|& A& Fa NY2&
SAdA gt @7 FUHE oyl FrlE A2 SAHEAE CS10, CS11 18]al RS050]H
WEGdoRes A B dAxpgte] gk WAdErE 5 =, NEMP tidk WA 3ol
7+ Aolt}. MIL-STD 461¢] E4WHFZA 2 MIL-STD 462 AAu} 7ol A3 Ao 3k &S
xeeta glom F 5719 Notice® T4d¥ o] St} EWht4d MIL-STD 4632 ZAxts SA7AA A ~H
Tkl Ae], ok, weA g Fuge ddd digk &S XS domn  1966.990
AL AL 1977.6.1 ) A HAt.

MIL-STD 461D%: 1992\ d 4ol HES 7] A|&Eo] 1993d A0 ZZAo] A/MEYgEd, 948 U8
=487y =75 MIL-STD 461C¥} o] gekx A Hr},

MIL-STD 461DollA F&afok g A2 1993740l o|u] CISPR, ANSI$t ##HAl=r¢] VDE, EN
TAEC] ol A AEEok EMCY%e] 34 HHEHA A, &4 S tiEstE MIL-STD
461 7o) & ®stE 9A "ok oA EE) L&A e] et Ae] G AYaty] AlAe Aot

gebl FadgS o 2

1) A=F A 5 77

2) Bulk cable injection Al&-S 4
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3) A= WAL w0l =(CE) Fuba W= 10MHz= Al

4) A5 M FHE MIL-STD 461D, 462D 57}

5) 21719 Az WA S Ao

6) 71=<] MIL-STD 4632 7]

7) 71 MILZ Aol AF88tE 10uF WA S LISNS o] &3 wylos X
8) A tAEF AR A WA

9) WA AlAAl zt 3t Scanrates W7

10) 2+ A8 WHEFo] w2 3ze]=2 W7, o CE01—CE101, CS01—-CS101
MIL-STD 461C<} MIL-STD 461D<] W74 ¥ F-i-& QoFstd ths 313 2

H1. MIL-STD-461C — MIL-STD-461DZ HZAIE R

“OLD” MIL-STD-461C MIL-STD-461D
Test Method Comments
Conducted Emission
CEO1 Power and Interconnecting Leads, Low CE101 30 Hz to 10 kHz, 120 to 76 dBpA,
Frequency (up to 15kHz) Submarine 95 to 76 dBpA

CEO03 Power and Interconnecting Leads, 0.015 to 50 MHz CE102 | 10 kHz to 10MHz, 94 dBpV to 60 dBpV,
use 50 ohm pH LISN

CE06 Antenna Terminals, 10 kHz to 26 GHz CE106 | 10 kHz to 40 GHz, -80 dB, RCVR : 34dBpV,
CEO07 Power Leads, Spikes, Time Domain AT
Conducted Susceptibility
CS01 | Power Leads, 30 Hz to 50 kHz CS101 | 30Hzto 50 kHz,2or7V,
80 watts across 0.5 ohm
CS02 | Power and Interconnecting Control Leads, CS114 | 10 kHz to 400MHz, various levels,
0.05 to 400 MHz 40 to 110 dBuA, Bulk Cable
CS03 | Inter modulation, 15 kHz to 10 GHz CS103 | Requirements later from procurement spec.
CS04 | Rejection of undesired signals, 30 Hz to 20 GHz CS104 | Requirements later from procurement spec.
CS05 | Cross-modulation, 30 Hz to 20 GHz CS105 | Requirements later from procurement spec.
CS06 | Spikes, Power Leads CS115 | Tr=2ns, To=30ns, PRF:30 Hz, 5A
CS07 | Squelch Circuits - AT
CS09 | Structure Current, 60 Hz to 100 kHz CS109 | 60 Hz to 100 kHz
CS10 | Damped sinusoidal Transients, Pins and Terminals - AT
CS11 | Damped sinusoidal Transients, Cable CS116 | 10 kHz to 100 MHz, 0.1 Ato 5A
10 kHz to 100 MHz
Radiated Emissions
REO1 | Magnetic Field, 0.03 to 50 kHz RE101 30 Hz to 100 kHz, 180 to 110 dBpT at 7 cm or
146 to 76 dBpT at 50 cm
RE02 | Electric Field, 14 kHz to 10 GHz RE102 | 10 kHz to 18 GHz, 62 to 24 dBuV/mat 2 to
100MHz, increasing to 69 dBuV/m at 18 GHz
RE03 | Spurious and Harmonics, Radiated Technique RE103 | 10 kHz to 40 GHz, -80 dB
Radiated Susceptibility
RS01 | Magnetic Field, 0.03 to 50 kHz RS101 | 30 Hz to 100 kHz, 175 to 90 dBpT
RS02 | Magnetic and Electric Fields, Spikes and Power - ARAH
RS03 | Electric Field, 14 kHz to 40 GHz RS103 | 10 kHz to 40 GHz, 5 to 200 V/m,
1,000 Hz Square Wave Modulation
RS05 | Electromagnetic Pulse Field Transient RS105 | 5,000 V/m, Small Equipment in TEM CELL
CE and RE for Ground Equipment
UMO03 | Radiated Emissions and Susceptibility, Tactical and - AR
Special Purpose Vehicles and Engine-Driven
UMO04 | Conducted Emissions and Radiated Emissions and - ALY

Susceptibility, Engine Generators and Associated
Components UPS and MEP Equipment

UMO05 | Conducted and Radiated Emissions, Commercial
Electrical and Electromechanical Equipment A A
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1.3 MIL STD 461D — MIL STD 461E H&
1999.8.20¥ o MIL STD 461E7} 7]¥ (MIL 461D + MIL 462D)E 533to] stz wtxech 2479
& AAA7] 71713 EMC #el5AE 28k st7] 18] 71713 o]~ #AE W Ee] st
of AddE AL A7 flE RAHA HATh FAAE HAo] dF e
Aol ea & T A 2wl gio] A& ®@ o] EAott. &Y 4 A &

DOC#AASE AIARL AL AR Felstgom of A WAL Aol /15FHe AHsk=

F =mdo] gglm, $8FA EC AGPES R Aol 5otk Fa WP L Frb gL
ohe3} g,
1) 44 R HW 25 oleh SW = Aol 3417

2) MIL-STD-461E2] Table lloll emission A& 8 4402 54 A9,
3HA e} 4HA Ful4= Ho|Holl A MIL-STD-462Dol| A= 150kHz7HA] o] = 7S MIL-STD-
461E°] A= 250kHz= W7

3) Section 4.3.10.4.1 and Table Ill of MIL-STD 461E°l| Al WA A& A] z+zt A&
MIL-STD-461Dol| Al 122 ¥ o] = ZS MIL-STD-461Edl A= 322 W7,

°] H7]Z 30Hz-1GHz=E F7HA %

;

3= 2] dwell time<

—l{N

T3+ FAFH] & (scan rates) ¥} 1t
4) Table V of MIL-STD-461E2] #-&

= s
A Aok A CS1157F B S H]o] A83 4 %5 3tal CS1169A] STD-461E A=

12

HolE W CE101S Autd= H8sx LE= WA,
A& 3 £ QRS QT RS1019 A$E g S A8 3 £ Y 54

5) S|, Fabret A dA T S WA

6) CS1012] A 3535 50kHzoll A 150kHz7}A] &7 MIL-STD-461D ol A= F3h5=oll #AIglo] =ty
80 Watts = =]o] AW Z& Fubo] wtgh Ao =S 4.

8) CS1149] A3 Fu4E 200MHz= 3
9)CS116°] SAHAE WAH. M
461E oA+ 2HAISHaL, o9A Qs
10) RE101 74 ¢] 50cm % S
EUTS dda 9 AVE AAFAT SAdES 145 w4 om, EUTS e AolES
Adstar SAHE =S sk sl
11) RS101A1F ol A Helmholtz coil & ©]-&aF WHel W& 7}

12) RS103 A ¥ A] 200MHz ©]4F oA a mode-tuned reverberation chamber &2 37

-
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13) RS103 A5 AAAA Sl 9127} vie HAWOZRE HA 30cme|dd Aoz /iA

QY ZAgn) PR A W,

)
15) CS114, RE1023} RS101 A&l Al 3+gk(Limit) ¥ 7. MIL-STD-462Do| A F2 3|2 JyuAas

of 9lo] thE ti¢te] AWM o Z EUTY AlEZE FY& o, vt 7]&E A 3ztH Tt 6dB
% s =

Al & g s skl

MIL-STD-461ES (o= stof WA 2 Apol7h glov, 53] depxdl e AldsAe] Agsies

AldatAe] FdE A Aol SAolt. 2 WA WEe 8ofst

1) 28 WHIt Jtss HHo Alged
MIL-STD-461F fZoll= Paragraph 4.2.7°] =5 A7} 715 Aujo dis) o5 o} &
5

W2 oW Anrh RadeE wAE= Mz REo] EMCHo= FEsHA 4

(

1

O
4
o

ofr
o

2) XtH JHolE2 A2E S

Section 4.38.6° EUT 7lolZe¢ TAzl wide] ta =y FAdoz sz oy, 24
A s o] A7 obd g A Aol AREStel MIL STD S4& sh4 Xetks
wAskaL ok thAEel Breaker’b AAE EAtelAM o7l AAE= X7EA AHEA
AbgzAdolzbd MIL AL AE AolE ARESHA] Retk=E shal

LAZIAA AR BabE aEsAl Fevh A AolES A & ¢ e Aee
EUTAEA] QMo L8kl A= e B9+ 7hsstrh

Paragraph 4.3.10.2°] #3FE Alo] Receiverz o] Sl& ZE& MIL-STD-461F A= 7 3FH
AAGA R Bols FAsNCH swe Fdwe] el deid= A4 dWstes agetal
A, Hadk sW AlzA, BE s §o ARE AEstEs 2tsta ok @Rk ofye}

ol

]_
SIW Aol BAHT o€ A AAA HaAME EA VEFES o

o

H

3) AN LOIX FARAIZES B

Appendix for Table Il ¢l A& WAL o]= FAAZMS WA SAHAS 29 = IA sl

53 %771 max. Hold. 71%5% ol §3to] o] W FAlsto]l Auighe RES shel 4 FAHY
HE 240 §EYL rolsg
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H 2. Sweep times per scan using new technique

Frequency Range |Bandwidth |Band sweep time |[Band sweep time per Table # fast sweeps
Hz Hz (sec) Il (sec) required

30 -1000 10 20 30 1.5

1k-10k 100 1.8 2.7 1.5

10 k -150 k 1000 0.28 4.2 15

0.15-30 M 10 k 0.6 90 150

30M-1G 100 k 0.194 290 1500

above 1 G 1™ 2 ms/GHz 30 s/ GHz 15,000

H 3. Comparison of -461E & F susceptibility sweep times

Frequency Range -461E step size -461F step size Relative sweep time F vs. E
30 Hz -1 MHz 5% 5% Same

1-30 MHz 1% 1% Same

30 MHz -1 GHz 0.5% 0.5% Same

1-8GHz 0.1% 0.25% 40% (250% faster)

above 8 GHz 0.05% 0.25% 20% (500% faster)

4) WESAIE FARIZE B

F71AA RS 103 AN SHAS s st Fahs

A= gFasHAl = A

Table lll ol 1GHz o]7el A F3t4= 1H4 &
AL DA ER EAA F2 FAHHW

5 CE 1012 B&

o] 1AL #AA dwrstAelwt A 8stes wo] gli=vl CE 101, CE102 & F338tes HEHIL Sk
HA S 5yH LISN ©] 400Hz L9 2% LISN oA Ast7sl7b 24 7] w&ol 5uH LISN o th3h
7ol 150kHz o]sfoll M= 7t kokeh A 2 FAY A FF

ANA A F3} o] 10kHz = T AHAANAE AES L 9T}

& 150kHz = &

oZi

=4

6) CS 106, Spike MXI2S It

MIL-STD-461F o= it Aukg Anlo] &3] CS106 & H&3t=s 3ta e, o 743 MIL-
STD-461A/B/IC CS06 7 <] o} wx] zto]de ac dYAdl F7IAA 2335 A7P7He Aol
g2 Q7bEs 293 93E 5uS %o 500V FAEHE etk o] guE #HAC FdsRAT
ol AFRH A 2t} thA] AR 2 A% RETE 12} Solar Electronics Model 8282-1 & 7F< a1 9l &
ANga7t o & AL o] FH|7b MIL-STD-461F Figure CS106-1 ¢ A2 A4S 7&Ho=
SESHA HEAL F ASAE BEE do|th
7) CS 1099 #A

2

T3] ALEE= FAOR 100kHz B 1 o]sloA] 2ty = An)o] A 8w}
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8) CS114 2| B1Z

gt el sl Mz AdHASA os) TAE= TS i WAAEE @

=

= ATy gidel gigk WA T HE WAT Aoz AlsdH ol AT vt
< 4kHz- 1MHz 7}4] 77 dBuA = <I7stes 4E Zlow HQIYE o]ef o] AF3}
WAEAE Fa4E FgsteE A2 A2 Hute] 2185w de A AAL S A o] wrEolA L
wEolth, = kV 9] de dgte] MV E2RE LHEA 59 de to de M E ALEEA HER

AFat AlE e dtgol BAE Aow q597] ot

110
E
m 100
T
N gp
gJ
w80
* [
~ 70
(&)
J) 60
)
Mo 50
R
5 40
o0
g 30
0.001 0.01 0.1 1 10 100 MHz

J8 1.dc At2 20l HE&= CS114 limits 2| I+ & (M= L)

471N Folsol @ Ae e FAL AQdelw ALE, AFHol 48a7 g

29 19 CS114 2] 10kHz-4kHz thde] FUAF oA

9) CS115 =Dt B

CS115 = Tzl HAE] Q= A dha duk et 485w, CS106 o F7ksh
g-&=o] MAE Blojth. o7|A F5ge] A gt olfE AT T toe] Eaxixnst
S3EA 7o v X = Gge] flEA sy flE AlgH

2.

10)CS116 2| =UHS 1lZE S

CS116 limits 7} 2 717} A=t 1 A= Sk 2 /150 A F5 943 10 Amps oA H7F 5=

Aow BAsA @ Aotk o FAL @A FrFel AGHE AT A FAES Hof gy
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11) RE101 & & &

oF olo] Au|7F 7em Aol Alggte] YEvhd M2 AL WAl o] A E Adkgk o7t
72 SAHAARE S7AA 2 Aol AR S VS3EE A Ak GAME Bl A
Fo o= WAXES 1967 WHE] REO1/RE101 loop probe A7} AF7HA] doll+=dl Solar

electronics ©| A 2007 doll AWG 30 A4S 7Ho]4 36 &= Model 7334-1 2] A& A|<tsl Zo|t}

=

i)
o:

AT-205/URM-6 loop ¢} & A Solar electronics 7334-1 probe 7} T 1o =A| 5 o] Qi)

1% 3. Solar Electronics J} AT-205/URM-6 (HES Z X|otSt Model 7334-1 £

12) RE 1029] ¥&

o] 4 ®e wWHol 9th. 30MHz °]slellA] Rod SHHIUE ALg3l=d], 1970.5.1 MIL-STD-462
Notice 2= ¥ o]F A& HA A &A wiLe] 10MHzodellA =4 E&%27F Fobx MIL-
STD-461F<] 413=1968¢l] 2% ¥ MIL-STD-462°] u}2} Floating 4171 =% a1 gt}

F7LE AuAA =7 2418 7] RE 102-6°] B E A= Rod StV AX] 91X1E <HEHU T4l H o]

Bulo] vhefo R e 1200m Folol A SASHES stu itk £ Rod SHEIUERE AMAE glo]7]
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Ash AW mpgel AdAdsta HAAATIES skl gtk Rod tHIY &% AfolE3t mpgAbol

HefolE H=E AYetes stal de=dl o= 20MHzel A 20-30 ohmo] &
star Qo). Fuz PFEE dHeko] E Hl=+= FerrishieldA}2] B16420]t}.
A o] nietol] F4A Aol tidt W& E xgE led ol T A FEukEh

it ASW &E7]FolE 10kHz-18GHz, & &t &&7]d= RE 1029 2MHz-18GHz F3l<¢
el A A gt

13) RE1032| &3

o] 4L Yol RE102 Adgts Z¥alx ekt 71E 43 2

14) R$1012| &

st A83h= RS101% 100kHzS] F3b4 EE o] w2 7714 H&sta, o yoilss
A7bste] Ao digk My} Mg Hrheioh

15) R$1032| &
HAAAAZE 7125} o]efof] sty osf Jg-S W Aol tigh =97t it

Foel AANA ALEA] Z1ESET Fe Y o JFS e AV e, o EAE
80MHz ©]stell A wtolsiy A QU AREA] A17F HH, ths Foe TWT S3%715 AHgske 49
EatA EAHE wlelmyA eV #3 Zo] 137cmel EHU] 3kwHEH S FEsE o
olatell A= 200V/ime] HAE whEo] WA Rtk AR o]¥l wpolmuA <hHuel A= tiEF 30kwe
18-S Ql7FaloF 200V/imE 1moll A whEo] | = 9l=d] 30kwe] ¥

MIL-STD-461°] RS 103 SA ol = ARE <telvtel tidk o] fiARE, S44u]e] ey S wjut
30-80MHz tYelA = mlolmuUZd ey AAE AAISHY PAMNA AZAA DA o)
Hrt o2 Mdustal ok oA E npelmyA <telve] Tip# Tipite] AwlE 137cmo] 3o R dhefof
80MHz olaloll Al A Ao] B} g Aol o] W FEI|7b FESA tEH U] TAE dqUAE
T & 7 vk 9nrt Ha, vbed $%719 sty AwSs Wiolof AAMAE st AAE
FAE F gdvke etk ey wkelmyA <telve] Tipd Tipitel A=lE A s e
o FAAE o] o] witel] A7 B 4 Qdrh o] e 27k EAAS Aty S
HMD OLEILIE 80MHzOIGHOIA AMR & N2 dudit) s 3ok 2838 RS 103 AlFF o
T3 9= 100MHz — 18GHzolth. o] F3h4 W9l= %A AFe npel o] v Fupr oA
YA otelyh AlE38le] 200V/ime] HAE e 5
74, s Fdd TWTEH719 stxy A 5 ZAd dis] AR sa glsd o]

wAl= BEE QHHILIE ARSSHAY, TWTS] 45 2

o,
o
)
s
Py
filo
S
>
ofo
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.MILSTD 461 BH& WS 29 ktimin 0806

MIL - STD - 461A MIL - STD - 461B/C MIL - STD - 461D MIL - STD - 461E
TEST DESCRIPTION FREQ TEST DESCRIPTION FREQ TEST DESCRIPTION FREQ TEST DESCRIPTION FREQ
CE01 | Power Leads 30 Hz-20 kHz CE01 | Power/ Signal Leads 30 Hz-15 kHz CE101 |Power Leads 30 Hz-10 kHz CE101 Power Leads 30 Hz-10 kHz
CE02 |Control / Signal Leads |30 Hz-20 kHz CE02 |N/A
CEO03 | Power Leads 20 kHz-50 MHz CE03 | Power/Signal Leads 15 kHz-50 MHz CE102 |Power Leads 10 kHz-10 MHz CE102 Power Leads 10 kHz-10 MHz

CEO04 | Control / Signal Leads |20 kHz-50 MHz CE04 |N/A

CEO05 |Inverse Filter Method 30 Hz-50 MHz CE05 |N/A
CE06 |Antenna Terminal 10 kHz-10 GHz CE06  |Antenna Terminal 10 kHz-26 GHz CE106 |Antenna Terminal 10 kHz-40GHz CE106 Antenna Terminal 10 kHz-40GHz
CE07 |N/A CE07 | Power Leads Spikes / Time Domain
CS01 |Power Leads 20 Hz-50 kHz CS01  |Power Leads 30 Hz-50 kHz CS101  |Power Leads 30 Hz-50 kHz CS101 Power Leads 30 Hz-150 kHz
CS02 |Power Leads 50 kHz-400 MHz CS02  |Power Leads 50 kHz-400 MHz
CS03 | Intermodulation 15 kHz-10 GHz CS03 | Inte rmodulation 15 kHz-10 GHz CS103 | Antenna Port-Intermod. 15 kHz-10 GHz CS103 Antenna Port-Intermod 15 kHz-10 GHz
CS04 | Undesired Sig. 15 kHz-10 GHz CS04 | Undesired Sig. Rejection 30 kHz-20 GHz CS104 | Antenna Port-Rej. of 30 Hz -20 GHz CS104 Antenna Port-Rej. of Undesired |30 Hz -20 GHz
Rejection Undesired Sig. Sig.
CS05 |Cross Modulation 15 kHz - 10 GHz CS05 | Cross Modulation 30 kHz - 20 GHz CS105 | Antenna Port-Cross Mod. |30 Hz-20 GHz CS105 Antenna Port-Cross Mod. 30 Hz-20 GHz
CS06 | Spikes, Power Leads CS06 | Spikes, Power Leads
CS07 | Squelch Ckts CS07 | Squelch Ckts
CS08 | Undesired Sig. 30 Hz-10 GHz CS08  |N/A
Rejection
CS09 |N/A CS09 | Structure Common Mode 60 Hz-100 kHz
Current
CS10 |N/A CS10 | Damped Sinusoidal Transients | 10 kHz-100 MHz
(terminals)
REO1 | Magnetic Field 30 Hz-50 kHz REO1 | Magnetic Field 30 Hz-50 kHz RE101 | Magnetic Field 30 Hz-100 kHz RE101 Magnetic Field 30 Hz-100 kHz
REO2 |Electric Field 14 kHz-10 GHz RE02 | Electric Field 14 kHz-10 GHz RE102 | Electric Field 10 kHz-18 GHz RE102 Electric Field 10 kHz-18 GHz
REO3 | Spurious & Harmonic 10 kHz-40 GHz RE03 | Spurious & Harmonic 10 kHz-40 GHz RE103 | Antenna Spurious & 10 kHz-40 GHz RE103 Antenna Spurious & Harmonics |10 kHz-40 GHz
Harmonics
REO04 | Magnetic Field 20 Hz-15 kHz RE04 |N/A
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REO05

RE06

RS01

RS02

RS03

RS04

RS05

Total EMC engineering since 1987

Vehicle & Eng.
Equipment
Overhead Powerlines

Magnetic Field

Magnetic Induction

Electric Field

Parallel Line Fields

N/A

150 kHz-1 GHz

14 kHz-1 GHz

30 Hz-30 kHz

Powerline & Spike

14 kHz-10 GHz

14 kHz-30 MHz

RE05

RE06

RS01

RS02

RS03

RS04

RS05

N/A

N/A
Magnetic Field, Equipment and
Cables

Magnetic Induction, Equipment
and Cables

Electric Field, Equipment and
Cables

N/A

Electromag Pulse Field

30 Hz-50 kHz

Powerline & Spike

14 kHz-40 GHz

Transients

RS101

RS103

RS105

CS109

CS114

CS115

CS116

Magnetic Field,
Equipment and Cables

Electric Field, Equipment
and Cables

Transient Electromag
Field

Structure Current
Bulk Cable Injection
Bulk Cable Injection

Sine Transients - Cables,
and Power Leads

30 Hz-100 kHz

10 kHz-40 GHz

Transients

60 Hz-100 kHz
10 kHz-400 MHz
Impulse

10 kHz-100 MHz

RS101

RS103

RS105

CS109

CS114

CS115

CS116

MIL STD 461E test & designed by KTl since 1987. www.emc.re.kr

Magnetic Field, Equipment and
Cables

Electric Field, Equipment and
Cables

Transient Electromag Field

Structure Current
Bulk Cable Injection
Bulk Cable Injection

Sine Transients - Cables, and
Power Leads

30 Hz-100 kHz

2 MHz-40 GHz

Transients

60 Hz-100 kHz
10 kHz-200 MHz
Impulse

10 kHz-100 MHz
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2. =813

o 4ERAES

Jm

& di

J

2.1 MILSTD 4ES| R

b4 MILSTD 4610l Wlal A wAvest S0 va] Jsstgonz o aokshu e

el
(@)]
®
.
kv

H5. MIL STD 461ERQ

MIL STD General descriptions
461E Series
CE101 Conducted Emissions, Power Leads, 30 Hz to 10 kHz
CE102 CE102 Conducted Emissions, Power Leads, 10 kHz to 10 MHz
CE106 Conducted Emissions, Antenna Terminal, 10 kHz to 40 GHz
CS101 Conducted Susceptibility, Power Leads, 30 Hz to 150 kHz
CS103 Conducted Susceptibility, Antenna Port, Intermodulation, 15 kHz to 10 GHz
CS104 Conducted Susceptibility, Antenna Port, Rejection of Undesired Signals,30 Hz to 20 GHz
CS105 Conducted Susceptibility, Antenna Port, Cross-Modulation, 30 Hz to 20 GHz
CS109 Conducted Susceptibility, Structure Current, 60 Hz to 100 kHz
CS114 Conducted Susceptibility, Bulk Cable Injection, 10 kHz to 200 MHz
CS115 Conducted Susceptibility, Bulk Cable Injection, Impulse Excitation
CS116 Conducted Susceptibility, Damped Sinusoidal Transients to the Cables and Power Leads, 10 kHz to
RE101 ;g%igﬂtzczj Emissions, Magnetic Field, 30 Hz to 100 kHz
RE102 Radiated Emissions, Electric Field, 10 kHz to 18 GHz
RE103 Radiated Emissions, Antenna Spurious and Harmonic Outputs, 10 kHz to 40 GHz
RS101 Radiated Susceptibility, Magnetic Field, 30 Hz to 100 kHz
RS103 Radiated Susceptibility, Electric Field, 2 MHz to 40 GHz
RS105 Radiated Susceptibility, Transient Electromagnetic Field

2.2 MILSTD 4612 Tree

MIL STD 461

Conducted
Emission

Emission

Radiated
Emission

Conducted
Susceptibility

— Susceptibility

Radiated
Emission
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23 T2 4873 EMCHES 2

2

2.3.1 T2 A YA EM 2@ 73
48 Az WAl o]l =2 SAY BEE AT, A, AFE Fh v
A @TFE, A H I A, Algkgke]l 24zt 2t olo dial] AAlEAl AESE RS @AVE Sl

$- olm z 4zl W&ol wie] CISPRE FTA o=
Zol gofdth, FAH R oF&d AL HulA Zo] ofyi A WA QU

Fol epgroln] Auld BEo| gA Aokglrh.

T

au)

o2

QL

¢
Y

of\

4

N

)

yu)

g

lo

=

4
in
o,
&S
Al
N
)
FM

H6. CISPR &E7+3 Q%

CISPR 1 0.15 ~ 30MHz =M 4222 CISPR D4 NFH=HEX O 7
CISPR 2 05 ~ 300MHz =42 9(0| CISPR SN RS=HEZ 0 72
CISPR 3 10 ~ 150KHz =04~ 20 CISPR 24 HA=HEZ O 72
CISPR 4 300 ~ 1000MHz =Ii2& 20| CISPR =X |72
CISPR 5 ZHSR 090 AMIIE 2= D8 NH=HEF
CISPR 6 SHET HSHAHO A
CISPR 7 CISPR 22
CISPR 8 CISPR DA 2 Ho| =g
CISPR 9 CISPR 2t= 20| J|X3 ARG L SHM29 573
CISPR10  CISPRS XX, R o = A
CISPR 11 Dog WS U RB(ISM) RHXNIIINC SHUHSHO BEX L =Xy
CISPR12  XEX CHEE U SBHAN NSHIZLHO SHEHO| BT U =& 9y
CISPR13 24, 9p® 2a2a)|el HEEo AIWHES 5/2)|F Y =Hoy
0 X (o} = 0Ol = S === = =

ISR 141 ggfjo?ﬂ OIEE M2 U ®I| IS0 E HUUHES 58IED
CISPR 14-2  JIREIJ], ®IIJITE L SAIIT0 28 EMC R E
CISPR15  FJIIZUEIIQ SAIRIC MIUHEM 58I L =™
CISPR 16-1 SMZa =HIJ| W =0 2EAE (DESHT L LA =XJ|), Z7HE
CISPR16-2 SMuWa) =FJ|J| L SHH( DEAIE (LMUHD L WA =Fuw) B7&8E
CISPR17  +~SX DMUIIEE U UAKO AASHO| =X
CISPR18-1 JIZ2FA U DEAXIC LU =& (B 1 Ao J|2)

A al OF X} 71| O [ =1~ IR = XSt T1lE2 2HAXNAF Ol =X H
ISR 180 Z_togfg)i DEARI|C DAY S (M2 R BCIE 2HF| YE ==Y

NDEMA U DHAEK O SHUND =4 (M 3E SHESO SuS

CISPRI8-3 5 515101913 aAQa)
CISPR19  1GHz 2 Z5l= TM49 U QIKZSEO UASHSSIs 180 AR
CISPR20  SA Qalil® Saaa)| U RREET HASH 5289 =™t
CISPR 21 mAM BN HEXFSHN T3 2
CISPR22  RBIIZEI(TE)S SM%s =40 SEx9 =8y
CISPR23  ISMJI719 ®XtOH &
CISPR24  HEJ|J|0 LA =Xty
CISPR25  NISXEM 240 25298 2Mums SHO| szt ¥ =8y
Y ZMAO HIA 5194 U B2H 2 A

IEC 61000-3-2 : A8-HdY Fa=of ti3t 3152y HF Emission2] A zk(16A0] 8}/ A e 2-8)
IEC 61000-3-3 : 74874 2] Flickerol gt -7
IEC 61000-3-4 : 16A°] Y AFE A1&35t= ddaadx9 sty AF #lstat
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H7.CISPR 16 Al2I=2| HIUE

HAA HES =Q HAAE
CISPR 16-2 CISPR 16-1-1 | =& & H|
E2E CISPR16-1-2 | ME X0l 2IH=NS 95t A
WE=8EX [CISPR16-1-3 | 2t& X2l =XNZ Q& 22XH|
CISPR 16-1-4 | 2tAIH Ol 2HE=HE 9T 25|
CISPR 16-1-5 | 30MHz— 1GHz CHSI0l AR TS OHHILF nE e
CISPR 16-2 CISPR16-2-1 | MG 2tE=H
2HEd 0 WY [ CISPR16-2-2 | 2t M =H
sdgg CISPR 16-2-3 | EtA} 2t =X
CISPR16-2-4 | LHH=H
CISPR16-3 | CISPR16-3 | CISPR JI=E2 DA
BOM2 2| CISPR16-4-1 [ = EMC =H AN 28 S
) CISPR16-4-2 [51=5 maic ==
CISPR 1043 [ra=BIWA =2l EMC 2% 258 5ig EXH Deina
S0IQA0 EAHM2IQ Mzt HAS st 22l
CISPR 16-4 CISPR —-16-40 Z3&
EMC=XH
2sc
2.3.2 IEC61000- 4 Al2IX &8 M LHE(EMS) 72 2%
& Ade €S, Rso® AAT WPAEE AT Ui, A&FANA AT YA Pl fEA

¢l +Ao] IEC 61000-4A 2] =7} 9l it

FHl

7.1 &8

61000-4-1
61000-4-2
61000-4-3
61000-4-4
61000-4-5
61000-4-6
61000-4-7
61000-4-8
61000-4-9
61000-4-10
61000-4-11
61000-4-12
61000-4-13
61000-4-16

* 7]} IEC 61000- X A

T g aofshy

X LHE 2 (IEC 61000-4 Al2lX) 2

UgAgde] siEAel Ay
AH7)(ESD) A A1 ¥
WAL WA Al E

A71H wE FEANT A
AU A

A WAAAH
ALZFAEAA st ety A2 Al digh dukAQl
8 ALY FIE AAUNAE A8

Ho A WA Al

2] ZsAA WA AlE

Atel v, =A A H( Dip & interrupt), 7 ¢te] WHizo] tia YA
s WA Alg

3293} Inter harmonics & A A&

T "9 (0Hz~ 150 kHz)oll A SR e el Fabkel et A=

[¢]

—Z -
=1

AFL A WY Ao s A,
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3. &4E31 MIL STD 46121 EMC #32| Hlw
3.1 YA LO0I= HI
3.1.1 I ZAH AIE HIW

she ok AR S AR Fubenels 8l 44 CE101, RE1010] 9lar 489 25 IEC
61000-4-29} 4-3°] Ut} o] 5 HI= U 28= Qofdth

8. @8 NI LAAES EF2 3
A=A ESRNT| A Kistat Y
MIL STD 461E, CE 101 dc :30Hz-10kHz I 4 Tk, Alskak
A7 AA 7 E(dBuA/m) ac :60Hz-10kHz
MIL STD 461E, RE 101. 30Hz-100kHz % 5 Tk, AlSHgk
A A 7 = (dBpT/m)
AT AL
F471710 AeaA 23
IEC 61000-2-2 and 4 120Hz-2.4kHz 3£9,10,11
(403} %3}

EUT 915kl 23 el Alstel A9 3149 403 mzsbbd 545

_O,_
TEe A% 8 FoAgol 124 SdRYonyy SR Ak o AQ9

4-20mA=E o] AL&E = Analog 1/02] 252 1] 9l Alged. 89 A5
AHAIA =} 71 5H(MAD: Magnetic anomaly detection)oll -3l [ 3} g &8 v X SHAIGE HEC H2 o] Ut
A AT MIL FAE AR vyl s tha FErt oy 2714 FAe o] & Aol F
7= 2.4kHz-10kHz ] A -&F35 xfo] Qlth.

THeF NPP7F A4S 2 #E & sted, ALY o= &, 71719 38t AHedde uxs) g4
25 |IEC 61000-3-2, IEC 61000-3-42 F3] AYUE2 e e 3t7px] Wo] 2 4 Ao}, CE101

£ UAIGHH Eotols XS FEoHA &0 ULCH

‘48 IEC 61000-3-2+= AB,CD 77| = atxY WS Aget=t, ddFa9] sty AL F
% VVVF, CVCF, SMPS, UPS, SCR #7dA0]7], BB &£&Alol7] & AHWML7]o) 4 o] LA
WA Ak 2 717 E AdY@ 1z Al whet 3 9,10,113% o] st

= alar gl Whdo| -89+2 CE101, RE101E dBuUA, dBpT & dB#te 2 Adtatal e o] v
21 Al o] Mgy} dBH S A S A 4% 4 ol WAE Ao & 5 A

CE 101+ ac. dc7]7] 5o 2 &3tH RE 1019 542 HA F%7]7F Wdd Active loop <HEIUE
o]gato] ZAgth FErAYN FE&rA T2 A2 dE8A Hi= npel o] FA Fukg W7t A

o) 23 APEHo] e} W] o5 FAe] Aol HE TAWSIS SHHol A ThEr)
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Current (dBpA)

Magnetic Field (dBpT)

140

130

120

110

100

90

80

70

60

0.01

180

160

140

120

100

80

60

40

20

0.01

DC POWER

T T 11

T TT

N\

T T 1T

T 1T

AN N o5

; I
| AC POWER > 1kVA N_ ,,,,,,,,,,,, 86
|

TAILORED CE101 ENVELOPES

|
i :
]
AC POWER <1 kVA
1
|
1
I
1
1
1
1
1
|
|
|
|
T
|
|

|
|
T
|
|
|
—
|
|

[
[
5 | .
30 Hz g0 Hz 120 Hz 1.16 kHz

0.1 1 10 100

Frequency (kHz)
1E84.CE101 QDA s gl& & =1

I

|

: \ TAILORED RE101 ENVELOPE
l \\

T

|

1 \

I

N B

0.1 1 10 100 1000

Frequency (kHz)
15, RE 101 Histatdt SE =1+
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H9. IEC 61000-3-2, Class AJ|7|/16A Olol 7171 =< ot&24Y Mot}

ot2Y Xt n ZUol E 8/, 212 HF72 %
N E X
3 2,30
5 1,14
7 0,77
9 0,40
11 0,33
13 0,21
15<n<39 0,15 lr_?
B4 D ED
2 1,08
4 0,43
6 0,30
8<n<40 0,23 % .

H10. IEC 61000-3-2, Class C 7| 7|2] ot Y Mletd}t

otm@Y x4, n HU5 885, 2120 HE %
2 2
3 30. 4"
5 10
7 7
9 5
11<n<39 3
{odd harmonics only)
* A is the circuit power factor

H11. IEC 61000-3-2, Class DJ[J|12 Gt=2< XI&tat

ot2Y X2, n we =0 ot2Y 87 383t mA/W ZIlh 38 St2Y &JaL, A
3 3.4 2.30
5 1.9 1.14
7 1.0 0.77
9 0.5 0.40
11 0.35 0.33
13<n <39 3.85/n gHE =X
(2= 2
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3.1.2 =2 Ft=0lAd A =0/= Hluw

MIL-STD-461E CE102 ¢} RE1029] «*& 43} A8&+F4 CISPR 119 AW HS A ¥lgt FCC Part 15,
IEC 61000-6-4= H| L&} 31t}

CE 102%= T3 W97} 10kHz-10MHzo] 1L 1 Al@ 9] 542 AAdES &8 WAE = AAg-& 1A
ste] Qle] 7717 AP E B3l fFrAEo] WaE we s AS] fd AA

RE 102 A|d& CE 102¢F dgsted skHom WA= Axvs 4 s SAFoTs
10kHz-18GHz°] t}.

CE 10241 9] W& Fog= 299 stryel ofg 35S Hrista, ¥ T35 dgS =993

rr

-
48 717 FCC part 155 450kHz- 1GHz tele] 2Ash Fse} A} ol 28 545105 Ho] 3)
d, olE b A wwsks 12 A% Ads Z4Wel ww, ¥ 138 #1 A4 54

wlia) e F3 Q.

oL
o

Hi12. =2 FO=0A dT-SAF AIZ2ZE Bl

Parameter CE102 CISPR 11

A2 ac power leads ac power leads
dc power leads dc power leads

s e 10 kHz to 2 MHz 150 kHz to 30 MHz

S LISN(? X C+8) LISN

SALS Measures voltage Measures voltage
Identical detector bandwidth Identical detector bandwidth
Power line resonance limitation Power line resonance limitation

NIV ES Uses peak detector Uses quasi-peak and average detectors
EUT sits on ground plane EUT placed 80 cm above ground plane
Set up in normal configuration

H13. =2 FL=0A 32t A 20X Hlu

Parameter RE102 CISPR 11

ES R Equipment enclosures Equipment enclosures
2 MHz to 18 GHz 30 MHz to 1 GHz

= g9 2 MHz to 18 GHz 30 MHz to 1 GHz

23gy G IE o8 1A 24 FeGE ol 87 g4 54

FAtA Measures electric fields Measures electric fields

NIV ES Rod antenna used from 2 MHz to 30 | Biconical & log periodic antenna from 30
MHz MHz to 1GHz
Dipole antennas used from 30 MHz
to 200 MHz EA3Hel :at3mand10m E£= 0l4
Horn antenna used from 200 MHz Measurements made at open area test
to 18 GHz site
=A3AH2| :1m
Measurements made in shielded
enclosure or partial absorber layout
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BetAsn TetAs Mastd T&itAe Aeirdes A A7 NPP BIA e maw
4

10kHz-450kHz7+4] A Z2& =83}
Fgol A83E APeatia 28g Un ATk o ARGES ALET

IEC 61000-6-4, 4t 37 oAl e] WAt A A A=A 54 Fik45 150
0 MH =

AL AL FubEs z oA 1 GHze|t}. o] ¢A] CIPSR 115
a7t A Aole gtk vk o AN S SHAAYIE 1mE Hof o] wE Fakpel e A A ¢
A ZAo] Ha, AgAe] 49 3m-30m... To2 AN A EE Holr)

SAAY EAe wd & AT 2ol 1mellA MAE SAITHE g A MHz ko] AAS
Aele & ZAZE 9ls Zlolv, Ao A 544 A, AAle ¥t 4sA wsing SA4e
Adgoel dold 4 Advk. 296l ¥ Fukr tiolA FE&rAN L&A 54 Fua WHAE

=
Kl
ol
=
32,
£ 9

RE102
Pt 74N
CE102
e LSRR R RN RN IET
FCC Part 15
ACENEEEEESEE B 8 e
conducted radiated
IEC 61000-6-4 (CISPR 11)
{OBEBEECDDEEEEEE BB B By
conducted radiated
| | | | 1 | 1
1 10 100 1000 10000 100000 1000000 1e+07 1e+08

Frequency (kHz)
86 EMI DU CHY =& ol MIL STD 4612 4 E A2 0 Hl W

Ast FEiAe) AEAE PHAN TEFAL ATAS JEAAL TATAS

=
ofo
=1
%

Aestel AR A g, AEAE P

B8 Fopgol apeh AF ol AE Abel7h QAR Fopgvh Fobdw 2 Apolrh 1A ek

_L4

Aoz EMC #d ATAE0] o EAE delstizul of BAlE 2 A HA gEvh

]
A7 AQASY FAS e @ 4 oW IEC 61000-6-42] Ad AN &9F4 SHAYR @
A

71717 AR EE Ao AAdAEN AdFdo] & AylEoof 3rtE AL HAAEH, o] AL A= A
QAo a1z} tEYo] Wol ¥3E X GES Ayl 8k = glojof e AL ou| 3},
197.9] CE 102¢} IEC 61000-6-4¢] A|&+zky =4

RE102 S F3¢F Alats =AekaL Stk
MIL STD 461E test & designed by KTI since 1987. www.emc.re.kr



Total EMC engineering since 1987

Voltage (dBuV)

Electric Field (dBuV/m)

110
108 :‘"“éiov\
A T\

100
942 ______ 35_“\\\TAILORED CE102 ENVELCOPE

RN

80 [ —t e e 79
C R IEC 61000-6-4
B ! L EessmmseeEEe — — — —|73
- | [ | |
70 [ I
= | [ | |
B | | I | |
- | o 1
60 T T T 1 ]
N I | |
[ 1 1 | | |
[~ I | |
[ | [ | |
50 | [ | |
: 1 [ 1
C [ L I
B [ P I
40 : .1‘1 I.zlza ,.
0.001 0.01 oty 10 100
Frequency (MHz)
J217. CE102 Matat it IEC 61000-6-4°] Rl 5t2! HI w
110 [
100 |
95:
90 |
80 -
i TAILORED RE102 ENVELOPE
- 72
o //
60 & — - - 59
i ! E
50 ; :
0.01 0.1 1 2 10 *® 100 1000

Frequency (MHz)
Jgs. RE 102 2AL =0/ X Hietat
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H14. IEC 61000-6-4 conducted emissions limits (CISPR 11 Class A)

Frequency range Level (dBpV)

150 kHz to 500 kHz 79 quasi-peak
66 average

500 kHz to 5 MHz 73 quasi-peak
60 average

5 MHz to 30 MHz 73 quasi-peak
60 average

H15.. IEC 61000-6-4 radiated emissions limits (CISPR 11 Class A)

Frequency range Level (dBpV/m)
30 MHz to 230 MHz 30 quasi-peak, measured at 30 m
230 MHz to 1 GHz 37 quasi-peak, measured at 30 m
MIL-STD-461E= & AREEA ] BHAl A8t A3 2] 1GHz o4 7HA] FA43=E Ho| e =
3 Fohee) AUe FEAAE FOCe A¢ 71est 299l 53 nxAAA FYeeS Ho Ak
Wl 2GHz b AL A A A9 10GHZAA WAL o 28 ZAFES shaL 9lv] )
ol gk Fuba duEe A eF AbEFA el A GHz 9 7bA] ddiste] S dart vk
£ 140 gl AEsE A% o= Adgat E150] Fgel HAgHE WA wmol= A Fub

4y
=
12
K-y
=)
i)
i
ul
=
N
k1
%0,
K
o
K
o
1>
=2
=
x
k1
N
i)Y
1
2
%0,
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3.2 X LHE(EMS) 722 ZE &&2 Hlw

3.2.1 84 Algel Hlw

AT QAo A% AP #+&F24L CS1017F 9=, old t$sts Ae424LS IEC 61000-
4-13,16 o] ATk ¥uF =2 T gl = 89 FF CS 1147} Ui &A= IEC
61000-4-167} IEC 61000-4-6°] St A& WAAFS AAjehs B2 A4 dgelA zks Ausy),

APWE 24l o8] g Foree] wEE @ol WAH T o5 ;EIE F3147h skl Analog Y
FUA(E3] 4-20mA)] AFAQ R WA A olE ARitde Fu ARd Axve] A
e FI g Aol Aue YEDA, T4
o obgET PEVA, 2Ue ASTARFEA/D 2 JFS 7 HE B FA ne A8

ANGES da Ak WA 2714 FAe] Fug welE waehd 1ggsh 2.

CSs114

Py

Exempt w/ RS103

CS101

+ll-IHIIIIIIIIIIIIIIIIIIIIIIIII+ |

IEC 61000-4-6

e T D D D 9 S D R O R 5

IEC 61000-4-16

P

IEC 61000-4-13

[ LELEEELEEE -1 1]

1 | I | | | I

0.01 0.1 1 10 100 1000 10000 100000 1000000
Frequency (kHz)

gl ZEXLEIEULE NEAAS ST Hl

AFa AEWA S35 H9= CS 1019 49 30Hz-150kHzo] a2, IEC 61000-4-13S A4 S35
o] 402714 =&, 60Hz9] 7-%- 120Hz- 2.4kHz7}A] ©] il Inter-harmonics™= 16Hz-40x} 1Z 3712 A& =
th 714 sy FJa dojrtel & Aoz 60Hzo AMEHA Y-S AMEEHE A9 60Hz] 1/2, 1/3 aizxv}r}
AA @GN Fo] B = Flovh. 53] dre} o] wjxe] o7k 11 A 7|29 Hrp v ax

S o] 3 BHAT B AYe AFAAGANE AgetA el
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IEC 61000-4-13= “4H|7} gt ol wel 2163 #o] Class.1,2,3 37HA=2 dett

H16. IEC 6100-4-13, Class &

Class 4 9
1 Devices expected to operate with protected supplies, such as uninterruptible
power supplies, filters, or surge capacitors
2 Devices connected to public networks or operating in a light industrial environment
3 Devices operating in a heavy industrial environment, i.e., an environment where a

major part of the load is fed through converters, where welding machines are
present, where large motors may be turned on and off frequently, or where loads
vary rapidly

Hi17. A0 3CUE Alg#32 Hlu

Parameter CS101 IEC 61000-4-13 IEC 61000-4-16
ES = ac and dc power leads Low-voltage ac power |ac and dc power
mains leads dc to 150 kHz
INE= ST e 30 Hz to 150 kHz 16 Hz to 2.4 kHz dc to 150 kHz
=Xetg 9| Measures differential Measures differential Measures common
SALE mode voltage mode voltage mode voltage
X0l & Uses coupling Uses coupling/ Uses coupling/
Transformer decoupling network decoupling network
Employs facility line Uses dedicated power Uses dedicated
power and LISN to generator power generator
block line noise
Isolation Signal
Transf. Generator
I I
Oscillo- Power
scope Amplifier
EUT Y Y High
AC
1 10w |LISN Power
Return
JO810. CS101 481 =8 2HH
CS 1019 A% Fy<7 vjad dormg APAe d7les 21 23851038 2o 1.1 EAALE A}
gato] NEWA|ZRE NEE WEY FEA F EALE 53 AEE FUse TRl
IEC 61000-4-133} 16= ™3 &= ATIH7|E o] &sto] 32 d9d2E adste] EUTY A%
2 FAsks woln, 34 Bl Aol A6 AsE FUch
HEH o] |EC 61000-4-132 ©A| Class 2, Class 3 “n]of| tfal A& @o] T o™ Class 1 4]
daiA = AEstA Feth AdE A A AMEE = Class 2 FHlo]l H&5= oyA|gte] CS 1017}
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H] =23 0}, o] Alde ¥183) Zo| 3z 3yt ol E4¢ w1 Fyp 4= 1% 3} Inter harmonics &

o] AlgetEE wo] gt Q7tE e duAE V2 F FFde] skl diEl %= AUME =S
TAsta glon A SRYe Tt 0-14%7H4, HdetEY S Fa Y] 0-10%E 7t iz
2 A vEe me AYSEE stal Ut} Classt 47MA2 U=t Class 12 7|18, #A&3}
] 9 71eF HHFE 71717F ol 7)o Eg a1, Class Ae37Ho AHgE= 7]7], Class 3%

2
AYgoR AHNBINEG AgSHE B4, §47), HIREE g BAoIAY RehEel #Aol

rr
©
29
=
>

A3l Al AAst e kil vt IEC 61000-4-13°] A8 AAS AAe] A gn] Az A7)
AR FArhetel A7) AuIE e RTh vEsith 1 olfts stEY el FiE vdeid TR
staL Al dabe deoldorn BEA v Zlo] A<l olfrolth. IEC 61000-4-13, 16}
A A SR Aubg 7]71e] A &8k IEC 60945 $10.3.27F 9l=El 17F Ak AAHge] 10% 1]
A FukeTh spobgbel whEt Adelighe] 10%clstE dgto® AR wFojrbuA el Q17bste] Al
gt Hof vk ABFoes F8A FHeAATE 10kHzZA] A SRS Hojgla A
2> MIL STD CS 101%} 't} IEC 61000-4-16 dc, ac =70l 483t Al§F34=3= 15Hz-150kHz o] U},
A8 el B level 3 21893t fratettt. IEC 61000-4-16] Al 4537 15Hz:= 2] &0l 4|7}
Sh=Hl, 50Hz7l & oW 25Hz7}, 60HzZI & oW 30Hz7} HojoF dth. difstl Sl 11 A4 7 &
A Fuppe] 172 B 173 shrye] BAE = FlolA i Fujdl s RelA] 15Hz= BAE A =t
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3£ 18. IEC 61000-4-132] 110V ac HIS £2H| &l Q10pF et

Harmonic no. (n)

Class 2 (% of supply voltage)
3

Class 2 (voltage level)
3.5

2 .
3 8 9.2
4 1.5 1.7
5 8 9.2
6 n.a. —
7 6.5 7.5
8 n.a. —
9 25 2.9
10 n.a. —
11 5 5.8
12 n.a. —
13 4.5 5.2
15 n.a. =
17 3 35
19 2 2.3
21 n.a. —_
23 2 23
25 2 23
27 n.a. —
29 1.5 1.7
31 1.5 1.7
33 n.a. —
35 1.5 1.7
37 1.5 1.7
39 n.a. —
H19. IEC 61000-4-162 H£2HE A S F 2 & 2Hde,ac)
Open circuit voltage
Level V (rms)

1 1

2 3

3 10

4

x* Special

Level X= DI& 222 ¥o2 HEEY A0 et HE

H 20.1EC 61000-4-16, S| 2HEAIE A
(de, &2HBAS AME6t= 21101 HE

Level

Open circuit voltage (Vims)

a

X A O N =

10
30

100
300

Special

Level XE DIZA®E YO=2 MEY RA0 D2t X
H 21.IEC 61000-4-16, 8 =X 20l CHSt FOi+E AIEE L, 15Hz-150kHz

Level 15-150Hz 150Hz-1.5kHz 1.5kHz-15kHz 15kHz-150kHz
1 1-0.1 0.1 0.1-1 1
2 3-0.3 0.3 0.3-3 3
3 10-1 1 1-10 10
4 30-3 3 3-30 30
X2 Special Special Special Special

Level Xe DI¥YEz 2oz HMEE 7AN Ot BE
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H 22. IEC 61000-4-162 AIE&ZH0 OE dEH 24 AEHE

1L

(=]
/\I § a %I-, Vrms

2t A EREE
dc2t M Fiz, AEK2HE | Level 3-2EH AHEHH 10
dc? M FIM:, ©DI2HE | Level 3-2BH AtI5HA 100
MEX 2td, 15Hz-150kHz | Level 3-2 Bt AriEH 10-1: (15-150Hz)

1- :(150Hz-1.5kHZz)
1-10 : (1.5-15kHz)
10  :(15-150kHz)

=

AF7A AL Fukre] sty AES ¥33 AFn oo unxyl AEUAdT

e AS Blaslgd e &4 IEC 61000-4-13,16 12]aL AHkg A& A<l |EC 609457} 9o,
S5 s 874S MILSTD 461 CS1010]t},

19004 %2271#4]+= IEC 61000-4-16373 A& 4f

e A%Hon ABE Arksh AWT FE AREd AEE A7 Adel Aud, A5A9e A

de & A

ry

I
o
ko
12
rot
=5
!
X
m
(@]
2
o
o
@
N
>
Lo
=3
©
fo
=
)
o

rlo
>,
o)
o
g

=
i)
24
N
L
Ji
ey
ol
ol
K
ulss
&
o

>.
il
b
of
o
il

Ho| AEE FY3t AFetes FHode= 3ol gt
MIL CS 101& th2lsto] 487+ 2 IEC 61000-4-13,16 2.2 A H 7|78 #8871 4L AL e

2 Ho] A= CS114 9 IEC 61000-4-16 and -4-62 Ml =& Fuid giole] AmuUA A4
o Are wAYoRYE wAR A HHAERRY 777t Ats See kel S8 AdE

of thellr A HEA Hed T2 290F Aol wo] Ty = dutqor dddyz 2

AAS = T34 djolt}. IEC 61000-4-16 Al g o] LR EZL2 ddd AFet AAAZANA A w4

IEC 61000-4-69] S35 W9+ 150 kHz <A 80 MHz ©]i, CS114¢] F3 W= 10kHz-200MHz
oty olE TAS W Hlws] B A& A A= Ao W7 AR 7| 7F F2ete] whEo X AAkart
e dIdan) vrolx] ) 24 Ao AYPHES g3 dxHor dd 9 F e T

o]

-

S 80MHzZE H kil -&7F2-& 200MHz7FA] H A o]t}
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H23.CS 1142} IEC 61000-4-62] H|

Parameter CS114 IEC 61000-4-6
Application Power leads Power leads
Signal leads Signal leads
Frequency coverage 10 kHz to 200 MHz 150 kHz to 80 MHz
Methodology:
Similarities — Current induced into 100-C2 — Current induced into 100-Q
impedance impedance
Differences — Uses inductive injection probe — Injection through coupling and
— Monitors current decoupling network
— Utilizes square wave modulation — Injection through capacitive coupling
— Cable length required to be similar clamp
to actual installation — Injection through current clamp
— No current monitoring
— Utilizes sinusoidal amplitude
modulation
— Specifies short cables
Operating HEHEX Level 3—140 dBuV—power lead
envelopes Level 2—130 dBuV—signal lead

AEHAI FEFAS AT Foe AEgdel ol Ba 2419 F9 AvUAHOR B ©) 80MHz
b EE FF Foe 200MHzET B ol Agsh AW A% Fuigel glof w83 A8 Aol

go] whe T4

Signal Input Port

A@sE AoR o] ot 3§
Aol gtk olE 27H ZATAY &

AZFYE AHVE 37HE AREsta vk AWAl= CDNelal ¥ A= CDN9

2
ok
oL
2
=
L)
>
i~
i
re
m
@)
2
o
o
o
N
(o)}

O

wEg o 29 7o

e 2 HAgdES AFEsta AW A= BCIE Injection clamps AM&3tE Zlo|th, CMZA o2 A

R = 300 ohms
C1 =10 nF typical
C2 = 47 nF typical

Auxiliary L >280 pH R R R
Equipment EUT

Port Ci o Ci Port

. T

Earth |19 . W. 1 l e
Neutral | = ? ._m._. ) <

Line |22 J_ —/500 Y — o

l C2 == C2
L |
L

12, IEC 61000-4-6 coupling and decoupling network.
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ghdell CSM4= F4 9 ZHFHS S s FAstes o] flov, Fefales 789} 1kHz
2 wxste] Fsta FlE i BUHYS =S Ho] gl
CsMAN g 48 Aol Aols T&AEe] 45 AAAAZ -2 A Ad wajola, F8

rE
N

i
=)
N

sh= CS1147F R b2 dl9e sz}

100 Q
100 Q I Signal
Auxiliary | Injection
Equipment EUT CDN
CDN |
Insulating o)

Load I DUMMDMDIBDOONNY e Souree

Ground Plane

12113, IEC 61000-4-6 signal injection setup.

HETAS TEIAA FUNE WE B4 o] TI3 WRE s o] Fgurt ogHoR
Age Polth dusd APe shed Qo] FuReE Hz w912 F/7)E Aol ohla 74
W7ol wek AYEBR Step Ate] ABIA G Fohgol dlalAE AEudel A3EA BrhE 5

Sth AMETE Hawz wao] By Ho AHEHS e A AdS HrF & 4 Q7] uwFolth
oko 2 AL8717 IEC 61000-4-62] HzWAlo] AM 1kHzW Zo| A A~ zwalo g WMAE shgo] =
o FHA T uAFS vl B 48414 IEC 61000-4-

AEde F2dl2(dBuVv) Hl 2
1 120 HILHE B0l S8t 2. A40L/TVEES=0]1 1km 0l&Ql =2
2 130 St &0 X #E. |FUE IWREJIIOF TImOILHIA AtS

3 140 St o X 2E. FUE 2WREJ1J0F 1mOILHOIA AtE
He &d. g&5=01 iR JhE R22 ISM &It &P E & F
HA MEEHE 8%

4 Special Oldo= MAHIN O S8t D010 EXlEesE 4
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120

110

_|_‘III

AILORED CS1{14 ENVELOPE IEC 61000-4-6

100
oer— T 1 1 97

1 1 T

90 N = — — ] -89

T

Current(dBuA/m)
/

80

T 1 T

70

60
0.01 0.1 92 1 10 30 400 1000

Frequency (MHz)

1814, =2 Sl USY A UE =842 FJ] Bl

Al 2 Tk o] AmWd AldatAe] A8t Z8atA Hlas Aelstd Fukg o] &
82 7% 150kHz- 80MHze]iL, & CS1149] 7§ 10kHz- 200MHze|th. FH &2 HlSzsht YAl
o] Aol 8o A AM, I8o] TR Fawx wola, A T&AE] FATA
o] & &t FHRET} Aol7k vk
o5& THAHoE AR B FEFAS &1 CS1M4E dlilEt] AR 5 A= Al dEolth
3.2.3 MEHCZ A= YEA HWEANES &80 282 Hlw
2 Aol A= IEC 61000-4-4, EFTSF 8717 CS1158 walgith & AJgde] 542 o], Hdxdy]
ol wAE = A HEAEOl dE WS Brkehr] fle AldEn

27HA AN dtAS "akel @A og vushd RFEU Fasith 2714 49 Aol FdelvA 9

719} FUAAF e Fuk gdo] vhEt IEC 61000-4-4, EFT7F 7| #H A wbEA X0l th3k Ag oz oy

o thedo] 3GHz 744 wl$- 5 5XS zh=t) ubde] CS115% ¢

A 7Fo] 2nSolstE oA HAEFW 7)o A8 Noise lab.o] dH 2~ A7) 719 u)$-

frAbeteh g3 g Aol w9 o U TS I&atAe] AgatAedl HlE Ean, b9l ARt
5

;%—_a

—r
ax
>
™
N
1=
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=
18
rlo
ox
oo
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H 25. 8&=FH2=Z AI&El= Switching Transient 2t& CS115, IEC 61000-4-42| H|w

Hlw &= CS 115 IEC 61000-4-4
HZZ20F | MEALL S H MY dsH
madEo | <2ns &SAIZH 5ns/50ns SHRE A
>30ns EA X 15ms& 2t 210}, 300ms F Al
30Hz EA Bi=H| 2.5kHz-1MHz Z A Bt=H|
SFYHY
S ALY HEI12l OHEHIA MO CHEH LHAEE Dt HEIIC HEAE MXIO S LHE &It
ol & -2&4 AMSZ8H(Current) 24 4528 (Voltage)
MM SHH/HA HEH WA = —EUTEHIO ot E HX(FG) HZ
A CIDI5H0 AIE -EUTE d& otd ZXHE Solf o2
-EUTE &A&0 o2& -Hg MASLH CONAJALL AT H)
—Bulk cable test(M2 &0t A S ) —Bulk signal leads(CME2 & A5 Q10})
-& 20 dioH &2 EA AKX ACH - &0 dioh & EA W Xl= HC
Az | MRAM BA MAM 1 2kV(~5.6A), Level 3. H26 X
ASHE D 2A ASH 1kV(~2.8A), Level 3
38742 IEC 61000-4-4, EFTE A9x 7 A5 Mol wpe} thg ko] 4719] A7k el AaA Ut

26. IEC 61000-4-4, EFT &/32| QD

AlEe e dad tlsd
2IItE & (kV) YEA BESHI(kHz) | IotE 2H(kV) AEA BH=HI(kHz)
1 0.5 5 0.25 5
2 1 5 0.5 5
3 5 1 5
4 25 2 5

27FA A9 A5 FYHte] tja) vl EH IEC 61000-4-4, EFTE §32 o8 AT E FJsta
7

CS1159] A% f&4 Y ZFEE o835l 455 FYUst= Ao than. e A ze dd 2l
Fo] Futg WHEH| 7L giA| Ao =3 QA E e AHEHo] GHz HY7bA] ul$- § 7] wEo A&
A AREEHE 94 Aol o]Z2X o2 oA elth, CS1M5AIE HA] T8A1Ee 544 de-& FG

of A= FXO|EE CMACE 255 FYstetl A 2 F vk FAZFS vastH F&at4
o] #H3ol sFE = A7} CS115¢] 5A° dd= = ol A o]t}
W CS 1159 IEC 61000-4-44 2 v 19 159k 19 16914 & 5= S50l o
A A0l & AFoR Fasgh duo A 274 Al BFE Alge S de

53] A9 AgAfel A&z &% MCCB, 5% Breaker, 19 W& A, dxdv] §&
vl A] |EC61000-4-4, level 491 Impulse A3 7](¢l: INS 4040) == CS115A1 8-S 4kvoldt 74

o
jaicil
)
K
=
i
2
(il
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Mol A Al gste] o] ifo] glojol oA 25 do|A ekt

=
CS 1159} IEC 61000-4-44¢2 Z 2 A7} WHE Ao]7]7]19] 52 H7lo do] 71 g5 o]
FR3 Aol g WtEA] Algsloof s}

‘% 30 ns (Minimum) —«-——:-
REPETITION RATE = 30Hz
p—
<
S
=]
=
[ ]
)
T
=3
(&)
Time (ns) ——
Jgl15. CS115 20t &S HE
VOLTAGE
k K B ‘\ k
jf&e— \%1 TIME
REPETITION PERIOD (depends on the test voltage level)
VOLTAQGE
-é——%: BURST DURATION = 15 ms § TIME
BURST PERIOD = 300 ms %
1216, IEC 61000-4-4, EFT AlSTHE 2 4
3.24 8=HO=Z ANEIH= ZHEUS AXA AIEE=2 Hluw

= A= CS1163} IEC 61000-4-125 HluLght}, o] A e] Hale welo] gk WdS H7het7]
s AdEr. dukE oz |EC 61000-4-57F AT, AAl Y7L FAEA

al

Aol o8l B8 duvt ohd 1l QEF AAF A7)0 F4H7] mEel B AFS sh Aol

IEC 61000-4-57} ©&d (Positive or Negative) 912~ A<l ¥, |EC 61000-4-12+= 7H X5 A A=
ARG FEFY A w9 FAkste] Sl gk H7hell= IEC 61000-4-127} IEC 61000-4-59])

Hl gl A-8Ao|th CS116<] 7 -F- 10kHz-100kHzS] =35 W 9ol 4| (el]; 0.01, 0.1, 1, 10, 30, 100MHz) A|
%31, IEC 61000-4-12+= ¥4 100kHz, TMHzol A A & %l T
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CsMeAdolle M7+ ZFHE A5 A7HE 918l AHgEw 2l
|

AA A5 Fo glo] EUTHtE A7t tde2ug wA
stal Q7bekth Aol B9 LISNE Sl EUTOl LS A7bsto]l F7dido]l 447 dudas f4s

=% 3t} IEC 61000-4-129] Al @S v %279 7t

|

H 27.1EC 61000-4-122] Al

Level CM QIJ} & 2H(kV)
1 0.5
2 1
3 2
4 -
X X

Imax = 10 A for power leads
Imax = 5 A for signal leads
10 luax ]

IEC 61000-4-12

Tuax
3 \
a L 0 A L THemmmmee 0.3 lux
§ TAILORED CS116 ENVELOPE
'.‘_:" 0.1 Iuax
6]
=
o
o
0.01 Iuax
0.001 0.01 0.1 1 10 100 1000
Frequency (MHz)
117 AV S Helhd ANl 249 el H 5, €S 1163 IEC 61000-4-12 H| 1
AHAE AA Ol I G880 2ol AE et 11691 M= AH 2 AF ZEHE o] L3
] A&E Fskil 100 ohme] wH7] 7 og3te] WA=, IEC 61000-4-123= CDNE o] §-5}e]
HER ASE A8 FYsta 32E5 95 A7 oA dFE wAste BAS AAgsta
A7ba s o] Fo4E vlmatd #8 A9 CS 1169] tloo] weor], AetAN P& AL vy
® 289 2l ARAHOR o5 wadry AT AXel g WA FAe e Fee 2

2]
zpol 7} glom =z #+& CS 1165 thalste] IEC 61000-4-120.2 7% Fe7t ¢S Aoz HEr},
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3.25 =213
RS101, RS 103 1t

o 4ERES HAIUE AlgA3 Bl
|IEC 61000-4-8,9,10. |IEC 61000—-4-32 Hluw

WA A @SS Blashd v %299 vk W Fuk il

4 &4 <l MIL STDT 461E RS 1013} &2 IEC 61000-4-8, IEC 61000-4-9, IEC
=2 T30 A= MIL STDT 461E RS 1032} IEC 61000-4-35 H| 1l gt}
o BHE ARIVle BAA WAEE BTt e FABA A vHE )P

o] A=A e QA FHHom ATt Ae)7] 7] 7)7)dd E=EE w 7]7] sFto] MAYE ] ¢k
=AE s 918 AA
WA ol5 WA Al A Fa W9 E vlashd o 19 183 P
RS103
éﬂﬂBEBﬂSEENEEEBEHEEEHEEBEEBEEB )
RS101 Exempt w/ CS114
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C :{X- = = v S LALEE IRy
| | I ] | | | |
0.01 0.1 1 10 100 1000 10000 1000001000000 1e+07 1e+08
Frequency (kHz)
g8, UAUA ZERAN AERAHS AIE =12 Hlu
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H29. ¥ FI+= UHYUA XHAWE AIERE2 Hl

Hwg=s RS 101 IEC 61000-4-8,9,10
HE et EUTS] <534 EUTS] 534
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H 30.IEC 61000-4-8,9,10 AtHl SH= QIJF AIZEAl Al

AEed A& Class &8 L gl NS
IEC 61000-4-8 | - RF A3 ol A &3h= A4 2=, Class 4 30A/m(152 dBpT)
-k 2@ Aol g8k @] Ha A7 Class 4 300A/m(172dBpT)
IEC 61000-4-9 | Class 4 : &y A¢jsH7 300A/m(172dBpT)
IEC 61000-4-10 | Class 4 : &uF 2374 30A/m(152 dBpT)
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H 31.YAUHE AMERZE 2& 73 RS 1033 &4 IEC 61000-4-32] HlWw

HIn&s RS 103 IEC 61000-4-3

=g EUT?] Al EUT?] Al

o= g9 10kHz-10GHz 26MHz- 1GHz/ 3GHz

EZYY

SAHA Aol A A=A Aol A=A

X0l & b E B FA A AW | AR
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A Z2B R AARA -EUTSle] #5d 402 Ag4d 37t
-EUTEHAl A1 A -EUT A =25E 22 9 S A e
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3.2.6 SWC Al&2 Hlu
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H 33. [EEE C61.41-1991, M3ANX MEE2

Hns= Ring wave Combination wave EFT
s Open circuit voltage | Open circuit voltage | Short circuit voltage | 15ms 2!J}, 300msE Xl
S A2t 0.5us 1.2us 8us 5ns
Xl = Al 2t 100kHz ringing 50us 20us 50ns

|IEEE C62.41-19913 &%= IEC 61000-4 Al&]= A5 vhg 3#34¢F 2ok A9y 2 A
AT} v)$- FA e wEbd s 338 Algdor kg & S
As Aageh ok ARl AREst Al b S StAl AlgeES deskd Hrh

Aol A gafrAo] o SWCO tis] AEsh= 212 IEEE C61.41-19919] MM A=A qFA o] wl=
A AujolA FE&FAT A AFES @ 8ks o)) witol 7hEFslA A gt

_4

H 34.SWC A28 2 Hlu

IEEE C62. IEC
Ring wave 61000-4-12
Combination wave 61000-4-5
EFT 61000-4-4
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VA AR s AL Fu @ glek o ARG Flslok & Aoz A He
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5.MILSTD 461 =22 KA 2= HSAkdl & 2¢t4

AA Rl w7kl A= mlare] MILSTD 461418 25 AF=re] -8 7]7]o A 83ta rh
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S GAE N EEA7E de]2 MIL STD 4615 4835ttt By, oJH A% MIL STD 461CE 483}l

o' AE<L MILS STD 461EE A &stm, A& Fupai Akl wel §3540] glol Algsal
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g E=2 Aol B

EMC %1 RF Al@Wwat dapeh gd® Al stAAAN 1ol A= vw=e] ARg A=

Holl= @R8] frd BEUZE Aefeba MEsha vk 2 olfrs M=ol A el Feixprt

AL Ake] W Aol mlsl, fH=vIols wEEor dfAle] FH-sta AREE Ak

o] oo A7] wiwow erEvh fEjuEhe] A4 vehe] A gtEel vls] wlalA EMC ok

Hol wol AT wAHoR ARVl Ao AL odshd g3E w9

A RS B2 AT o] Foi XA gl

MIL STD 461x= wiAlsl 8+ tA SR Adsted AEF oo & A Aestd et 2o
ZEHE LA M 2, MBS XA AERE, A=Y, =

2tolg Zatst EMC eI #X0F 2

- 42014 RSS! RIZ0I ol 26 4BRAOZ AIESID THslE 28 =22 HE & 2.
Ch, Ol 2§ 2I2tole Z&E EMCRZ A3 498 HE A

- U JHYE EMC X2 73 A2E0l A0 MIL STD #2g &
Soil MIL STDS| EtZ24S ALEXNCZ A& IHHGH0 8= XM 28 EMC 7
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oY Ak FEHA WE A= A9, & 54 /1719 glEA ML STD B BE7ES
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Z18l20. MIL STD 461E/ GJB 151A S== #AH| W

m H GJB151A/B £ & KA MIL STD 461E
1 | CE101 | 25Hz~10kHz HLJiZk1L 5 K5, Power leads 30Hz-10kHz
2 | CE102 | 10kHz~10MHz HLyF kAt T Rk 5, Power leads
3 | CE106 | 10kHz~40GHz K% 15 k4, Antenna terminal
4 | CE107 | HJRiZ R[5 5 (I k)% 3k 5. Switching spikes MIL STD 461C
5 | CS101 | 25Hz~50kHz HLJF kAL T HUEK TS, Power leads 30Hz-50kHz
6 | CS103 | 15kHz~10GHz K&k H.ififE S U S
Inter-modulation on antenna port
7 | CS104 | 25Hz~20GHz K2kt ¥ JCHIE S iHhL S HUSR . 30Hz-20GHz
Rejection of undesired signal
8 | C8105 | 25Hz~20GHz K ki F AL i 1E S UKL, 30Hz-20GHz
Cross modulation on antenna port
9 | CS106 | HiysizkRIE(E 51 PR/, Spike injection MIL STD 461C
10 | CS109 | 50Hz~100kHz FEiAkHLiifE SRR, Structure current 60Hz-100kHz
11 | CS114 | 10kHz~400MHz 145 iiE N AL 5%, BCI 10kHz-200MHz
12 | CS1M5 | Wiy Akib sl % 58Uk, BCl/Impulse
13 | CS116 | 10kHz~100MHz HL 451 FL 5 £k FH e 1E 5% 7 A8 15 5
U E, Damped sinusoidal transient
14 | RE101 | 25Hz~100kHz #7460 &4, Magnetic field emission 30Hz-100kHz
15 | RE102 | 10kHz~18GHz tiztEst & 4%f, Electric field emission
16 | RE103 | 10kHz~40GHz K283 AL B i H A o o
Antenna spurious and harmonics output
17 | RS101 | 25Hz~100kHz Ridnabt Uk s, Magnetic field 30Hz-100kHz
18 | RS103 | 10kHz~40GHz 74 UK, Electric field
19 | RS105

RS 105,Radiated susceptibility test setup

Control 8W and
wavelorm recorder

WA e R 37 % S BBURR S, Transient Electric field

Tr <10ns
Td =75ns(90%%F
Ev = 50kV

k=

)

Suceptibility total solutions
for GJB 151A ,MIL STD 461 D/E
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