$27% F15% 20165F 14

MR LY 717 s 2Eot 5
4 2 o
e R R |
.M E BRI AL AAtute] ojEdte HlEo] FobEsE Aty
ojg A B8, 71715 ot HAske @1}47]' ME
HEFA71E(ICT) Bd 3§28 A8S B He WS 4o  Sle gEo] I B2 Ao, oy
Al at7] 918 Eo] ALHL YA, ICT 7]&9] HEE AR Qldte 571717 &5 4o & Slth 4
olste] ALS A - AAA F27} Al Wt ) o]t HASS I& - Ao =AM AFA 5] F4 49
S5 7hs skl she A o8 7HA] 710l AAARE # Al o] FolutA wof AA} AF3t Ao WAF EojuAl H
Ae 71ee AATE T AHAOE 0] &3 7] o I8 7hE FEEY AFstel we A FF 1
solegt AZtEth ojn] El& HAATE o] &3 o 71A A SAgo] sojun, st oa oF M A ztutel
T4 MU AE At glon g FERhe Al F o e WAE S EA drt ol st g3l diulste] v
U Muj o] Sl d T ICT 7142 A AIAIE U= 9, 98 59 AAFS B EE AA A= e 47] :
e AEUY] Fabst BEutd 71719 543 Byo] Attt A7 g 54 AlFel g Ao} 7L”§ A e A3 WAg
AbE B AR ARES ddste] Adid AAZFUED A of thg Aol W FAE ok I, AAs e A
dE wHE] 7HA Yk 53] AT a3 ely g &A < Zput el B W dell g Al E "] g Zoll ok et
o1& A7kt F7HA AlokE Hlolg A= 7SS AEA JNE FAEFS U022 AATFATHEMC)O o e
I, O 71E S A 2okt §ste] RE g & 71€71FE vHE 1S AEE Yt St
& ot FiE I ATk 2 AAALS| 9 7t AN E A FAHOZ = A A 7]7]& Y 3|(IEC: International
I Y, 2RE 7]7] 4k 8 HolH, ICT 8 7143 5 Electrotechnical Commission)Atd} A&#$43] 01 =] F-41 7
O = AAn o7t VlskaFA o2 Skt Slof vl A 3)| & 2] 9 3](CISPR: Committee Internationale Special des Per-
sk 71 NS A% A tAY FH7F st turbations Radio Electriques)$t EMC #& %3 A4 7]& ¢
T AR o] go] 7] QIFA o= FEgut 93]l [EC TC77414] EMC A4 ®5< Leistal 9lom,
A A= Aol ofuth o2 ® Qlste] Mt whr -2 <l Axgt gs 2 el tie SR, A, S8
org ol =AML Stk thekd A7) - A B FA 717 ol tate] 24 9 FFsHE F8 Wrka ik Zh
9 ARgo] A7) A4 E Vet o R Folu H o AE ole g IEC FAXFE A9 783t A=9 XS
Edo9 AAuz Q3 g g Al BRaEHy 3 AL Ak A7) - Az 2 FA 7)7EE A EA]
I, Az ] #AE AA dFE L s A el 717 =71 Aol AATGA GG EMC) IF5S ook g
AR ol e S dodnkst ko] glojof &t & 713 M e A2 WAEMS) B7F 71E3 238 F
m Aztste] tigk Widol glojof S & A F &S A NAHAAY A E [BC FART THEE &
A% otk FEE f - T FA ASHE L 772 Nakarzt s,
A g FHY A 82 vS (29 1] F35 Domaindl| Al 23 U4 o g

Al
[EC & &30, 0 Hzol A 6 GHz7HA] A& E%Ol 7H‘?=}
2 AR Stk o Mg U AFTES 4
Ue 7 AlF B2F0A At ok

25



SY-HAT U B} 7|E EXS 58

0 Hz 2 kHz 150 kHz 80 MHz 6 GHz

Harmonics &
Inter-harmonic

IEC61000-4-13) pjfferential mode disturbanges

onAC port
(IEC61000-4-19) Conducted
disturbances,
ihduced by RF fields Radiated
Common mode disturbances (IEC61000-4-6) adia ?
in 0 Hz to 150 kHz RF EM field
(IEC61000-4-3)

(IEC61000-4-16)
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Peak current 7 + 20 %

A

level |System using 1 m x 1 m
standard induction coil

System using 1 m x 2.6 m
standard induction coil

3 11.1
4 333
5 111

152
45.5
152

CE 5 240 WA AY 9 A

Calibration Oscillation frequency
items 100 kHz 1 MHz
Oscillation
. T=10ps £ 1 ps T=1nps=+01ps
period ! ! ! Y
Repetition
time of | Tpep =25 ms £ 2.5 ms | Ty, = 2.5 ms £ 0.25 ms
pulse
Decay rate
D,y = |I(PE;) = I(PK,)|>50 % | D,, = | I(PK;) + I(PK,)|> 50 %
of one
D,, = | I(PK,,) + I(PK,)| < 50 % | D,, = | I(PK,,) + I(PK,)| < 50 %
pulse




BEEHIKSEE H27E F15E 20165 15

o AlE A9 dlola, BUTS 2719k A4 ek 7154 A
o] el mek Al Al Atk BFAA AN G

o] &
Imx1m&1mx26mEE
o

o] g8l A = ZYS At AT FE Sk ©
d Hltum) EF 5 ZY 1mx 1 m% 1 m x 2.6 mollA
A7 (field) 4 2 9 w2 247 (2" 9], (329 10]
g[8 1l 22, A7 A5 w4e 22 v 5,
e ZYo) =& AFT A "k

(28 8] vt AAF 71719 #AF
o

A714 WA A1E set-up

0dB Maximum EUT sixe
e (width x height = 06 m x 0.5 m)

xy plane

/
A

xz plane

Maximum EUT sixe
(width x height = 0.6 m x 0.5 m)

/]
_I/ ‘ |
\ -
\ - \‘ +3\:\|3

xz plane 0dB -3dB

[O3 9] 1mx I m ERRFETYY A7 HRAZ) +3 dBS} —3

dB A

aximuni EUT §ixg

(width x heigh: .6 m x 2.0 m) Maximum EUT sixe
{width x length = 0.6 m x §.6 m)
; 3dB
P . ) /
) Li—
B N xy ﬁlane p 2 - 2\
= - 3
e
" xz plane
Ay —
[22 10] 71& il . =D

maximum EUT size
(width x length = 0,6 m x 2,0 m)

[2Z 1] 717 FAEe] gl I mx 26 m EFHEZLY)

ANAHRAZ) 43 dBY —3 dB A

33 EA XU|IE WIA” IEC 6100049

i
)
T
T

[EC 61000-4-9 ¥+ 5 - Ao Wda 9 4t
A 7 2 A% AH BN s 5
o vl B2 A1 A 87 Aol B2
93t gl o, 44 EAY GA ENDE =
Rl
W

DRI 102
_0|L

o rr

oo N

ol

ol

(r re o &
ad N o

N
>
[>
o
=2

& FE2E B AMLY), THMY), LAHY)
el 27] HE @l s WA ET I

2 AN 3R 2}3}7] ] % 3¢ ‘ﬂf‘— “}(F—’ﬂ, bus —
bars)S} A 2] ~9]%
A e Ao Al Ei"ﬂ’ﬂ A ]*‘ JX} 7]7101] el F=
Agd A, wd MEYA 774 & &84 Beth
HA 2714 WA B 719 EAS <E ool A st 2
, A 2 A5 WA A e 7
d Htun) Imx 1 m&1mx26miEF

=
E DI (29 12l A3 E~ ARE 27 o] 45

rsl -



SY-HAT U B} 7|E EXS 58

CHE 6) B2 4713 WA A iy B4

Polarity Positive and negative

in range between 0° to 360° relative to
phase angle of AC line voltage with +
10° tolerance

1 per minute or faster

100 A to 1,000 A or required test level
divided by the coil factor

Phase shifting

Repetition rate
Short-circuit peak
output current
Short-circuit peak
output current +10 %

tolerance

CE 7> B2 A717 820 ps 9+ sehvlete] Ao

Front time 7y (us) Duration T (11s)

Short circuit Tr=125xT, T.=118 x T,
current =8+20% =20+20 %
:: mahzed
Y \
51—
oa b ;"4—“4-‘
wi .
‘ i \\_7 )/ }nmﬂ,:s

Front fime T=125xT,=Bust20%
Duration: T,=11BxT,=20 5220 %

NOTE1 Thevalue 1,25 is the reciprocal of the difference between the 0,8 and 0,1 threshoids.

NOTE2 The value 1,18 is derived from empirical data.

(32 12] B2 2714 2282 AFH8/20 us) 338

FE 29U FYIA 2FHE A%
£ ARE AN A

A7)l wet

IEC 61000-4-31 252 AC FAY XLE9 150 kHz~80
MHz F3}= oA PLC A5 LED 9= WAl 5.9} 7+

32

< 9xF T v Nedo 2 RE Y Ay} e &
WA A Fh e AEs W EFel, 2011d 9€ e
NPZ A gA AotE AT o] FFS PLC ¥ AC F4Y £
E XS 2 A XE TE HALEN A vl Fuj
AT frd Al AR Bafel WA Brteke Ve 2Ee 4

| A5 [29 13]3 2ol AC

XE 7i7tolo] FW3 £A(LCL: Longitudinal Conversion
Loss)Z A A== CDNDE §allA 2t A5 5 FHst]
Al@ et CDNDY <AZ% EUTYl VSWR < 29 F4%
(mismatch)Z B 43}x] 2311 3 dB = o & A 7447
(1239 13]9) A)E Fui 2135 24 7] 9} CDND Abeld] F
7atefof gttt

AxA B el A
$lol A BmHzZ EHHE 1 2
Spectral Density)Z 4 2]([& 8]9 9)gt}.

g Hog s S8 AE e Zﬂ Tk 9150
kHz~80 MHzol A dBuV/100 kHzZ E# & 55 A% 2
¥ E & (Bquivalent Voltage Spectrum densny) K[ 8]9] Al
WA d) dBmeE B¥H+= “F A% M (Total forward
power) ([3 8]¢] U] WA &) 2 Folxitt o &% Fuf
el o] 54 A¢olle AFEE F1d3]olA &l T EUTS A
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[¢]
e Fop WMOE ALY F el E ol PLTE |
MHz~30 MHz) 88 Fop 99eh A ~dEY 9%
g 937 9 5 AS AY2 thay 32l s ALt

h 230 mm h 230 mm
0,1+0,05 m support

A2: Optional power attenuator

L:0lm<L <03m

T: Termination 50 Q

CDND: 25 BEOA AQAE $9¢ 918 AWRAT 3
29

CDN: IEC 61000-4-6°] A3/7HA3%} 3|2
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H 8 A=A AU WA AF e

Frequency range 150 kHz to 80 MHz
Power spectral | Equivalent voltage | Total forward
Level density spectrum density power
(dBm/Hz) (dB(uV)/100 kHz) (dBm)
1 —60 97 19
2 —50 107 29
3 —40 117 39

fstop B fstart )
1Hz

Ppp=Pg+ 10log(
o714,

Prr: Total Forward power (dBm)

Pgp: Power Spectral Density (dBm/Hz)

Jsop: Upper frequency of test frequency band (Hz)
Jsarr: Lower frequency of test frequency band (Hz)

(29 14]¢} [O7 15]= AC FH¢Y ZEo] CDNDE 53]
AZYHE AEA A AP o & BoF Yrh
B AL W] AEE FEE(flamess)’t X S
#y tir] 43 dB W9 W Slojof st Hete A4 dAt
= A9 Fak WA et S E(100 + 30 kHz)E 7H]
2HEY FA71E M-S, (1" 16]3% 2o] Bx 213
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time in us

[O2 15] Time domain®A W A3 artificial &S A3
35 2EEOAM AR ol LiFAI” IEC 61000-4-39

IEC 61000-4-39 & HAZAA AFEE = 9] 4l
S 2 RE B AN W] ti WA 2FA
3 Ak AEE EFol MEA AR EL STk tA
g 7]%o] gt upt 713:—91 HAEA AM 2 FM M %
St tEo] o8 7HA oE A% g Es 7} W24
o] EAJ3taL, RFID 59 %3 WAL F3h5 }at
717} B 71719 AN A FAE LH*J%% St
7] S1gkeltt. 71E] WA WA ®F IEC 61000-4-3, TEC-
61000-4-20, TEC61000-4-21 2 TEC61000-4-22+= 4 8+ 7 2]
A WA HE =ZHAS(F cm) W WA HotlE
gtk (29 17] WA Wi A1 232 3
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Test Level

777777777777777777777 -—— +3d8
mcmzm==— Target signal level

- Test frequency rang >

150 kHz Frequency 80 MHz 100 MHz

[28 16] 2t WA A9 2159 Hd® o
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RF SHAR L4 AlE 2

/

Reverbaration TEM horn antenna
Chamber IEC 61000-4-30
IEC 61000-4-21
Semi-anecholc
chamber or fully

anechoic room TEM waveguides
IEC 61000-4-3 IEC 61000-4-20
IEC 61000-4-22

(218 17] REEA7] el sholl ok g 37k AL

150 kHz~26 MHz F3}72] A9 g & <E 1003 22,
Aol AsE B2 MEE 317, Duty Cycle 50 %, W2 F
o4 2 Hz == 1| kHz, on/off rationS 4 20 dBE 3tt)

A7 A A= (9 20]3 o] A F2ZE S
FY AF 100 mm = 10 mm, ©5 3, 4] A5 <F 1.0 mm

F&-giek HAL F2 e A1 BEE RUEY S #llof

P2 A5 40 mm + 2 mm, ©5 1, A9 A& 2F 0.53 mm

>~
ofo

i

of

IEC 61000-4-39 ZEE L AlE 2

g

Inhomogeneous Radiated RF fields Radiated RF fields

magnetic fields (26 = 385 MHz) (385 MHz = 6 GHz)

120 mm loop 100 mm loop Under TEM hom antenna
9 kHz - 150 kHz 150 kHz — 26 MHz consideration

(218 18] 284 A5 WA A8

CH 9> 9~150 kHz B2 AN% A9 94

Test level Test field strength (A/m)
| 1
2 3
3 10
4 30

34

(a) Unmodulated RF-signal
Vop=2.8 V
Vin=1.0 V

 Vmadimum ms
1

|
2 ¥
Vins
|
I

Yop o \ L

TP

(b) Modulated RF-signal 80 % AM
Voy=5.1V
V=115 V
Vmaximum ,-ms:IS \Y

[O8 19] 80 % AZWXAM) AFHd 3} A5 H47] 29
A WA= T3] A9

<HE 10> 150 kHz~26 MHz B33 2713 A1d 44

Test level Test field strength (A/m)
1 0.1
2 0.3
3 1.0
4 3.0

AR, A7) A B AzA AA HEAE g

26~385 MHz 3= A9 A4S 844 &3 dA 13
]

Duty Cycle 50 %, W% F35E 2 Hy, 217 Hz £ 1
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(a) Unmodulated RF-signal
Vop=2.82 V
Vems=1.00 V
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(b) Pulse modulated RF-signal
Vo282 V
Vens=0.71 V

[O8 21] B2HWZ(50 % duty cycle, 217 Hz) Alg @8 Al
S EoA BAsE 9 d

kHz, On/off ration 24 20 dBHoF s}, AMS- SHH|U=

TEM £ <HHUE AREStaL #94-S Fdstelor gt

N.Z2 E

—

<H 11> 385 MHz~6 GHz &4 RF #7174 Ag @

Test level Test field strength (A/m)
1 10
2 30
3 100
4 300

ANAA717) 8 A 711Ee 7
dol v HaeiA L, AAst 14
H3 9k &, ggE gHe] TS0 ARSE L, AR
Fubr R Y s ol wet o2 dAkst 7
Aol G5 Hs oML Slo] AAst WAdl i@ Ve
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o 53] Zutd 7171 8 A A 7171 54 A
o 3 gl wel, olsk dEE WA AIE Ve
Al AR 0] A ®FSHE Hsti Utk BF
e oW Azt Ae7bee =4 2Es
1544 EH'o_O]'O:] FEvet 71 sel A
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(5 a2 AARAYAY
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77B/736/CD, 1EC 61000-4-39 Ed. 1.0 : Electromagnetic
Compatibility (EMC)-Part 4-39: Testing and measurement tech-
niques Radiated fields in close proximity immunity test,
IEC, 24, Jul. 2015.



