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AC vs. DC

WF7(AC) E&/(DC)
(Alternating Current) (Direct Current)
+ 1880-1890LH

HRTY (AC vs. DC)

EEHHOIN 2| SOl THsHE

Thomas A. Edison

Nikola Tesla
(1¢ (EYE) (1847-1931)
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LVDC MEA S Zo|FX| LVDC ZXt7| EApK ] 4t (10m)
1500V DCHYIAIE 8l Hot2 Radiated Emission

A MXHIF Bhs
LVDC HeP7{IS 3! By Wi 2 =t e

S QIB{E], DC-DC ZiB{E] 52| 29
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GHz Y |t Z k| (3m)
1ZF0tE Radiated Emission
(SARY X} )
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LVDC FX}7| Xt e
Conducted Emission(F=4] MR 24=5) FX}7| SEARLHAL 3H (3m)
Conducted Susceptibifty(H=& HXf L) Radiated Susceptibility
EFT/BURST, SURGE Al At (AP FXFIF LAY
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TELUTE
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TR}

EMC TEST MXfa} &g
= =
XiokAd
—SBOS 6 6 <
- EMI TEST EMS TEST PULSED EMI TEST
Ll %-I _F,'__Ol: (Hixta} B8 (Hxt} L14) |
[ [ |
RE CE RS CS ESD BURST SURGE
(BAEE) (MEs) (ZAILHY) (HELHA) (H™7]) (SH=8E) (MX])
CISPR/KN 11/14-1/32 CISPR/KN 25 MIL-STD-461E/F/G
FCC Part 15/18 IEC/EN 61000-6-3/4 RE102
EMI IEC/EN 61000-6-3/4 MIL-STD-461E/F/G
CE101/102
IEC/EN 61000-4-3 RS CISPR 24 MIL-STD-461E/F/G
IEC/EN 61000-4-6 CS ISO 11452-2 X252 RS | RS103(18 GHz)
EMS | IEC/EN 61000-6-1/2 ISO 11452-4 X252 CS | MIL-STD-461E/F/G
IEC/EN 61000-6-5/6(2%) CS101/114

FCC Part 15/18

KN 14-2 ISO 7637-1/2/3
PULSED | 'EC/EN 61000-4-2/4/5/8/ | 1SO 11452-8/9
9/10/11/12/13/14/27/28/29
EMI IEC/EN 62233
IEC61000-3-2/3

It Ch9) : 9kHz ~ 18GHZ(YLECHS 40GHz LHSIHs)
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NO. HH|H UMY Fe8E it
01 LVDC MYUAHE 2o|EHK| 1500 V DC MAIS 29| | 1500 Vdc / 80 A, 500 Vdc / 240 A
EHQFZ MPPT 20

02 sk LVDC K6} 2| ZK| BE 1500 V DC Fotzel
1500 Vdc / 80 A, 500 Vdc / 240 A | ESS, HHE{2| 29

HESY @Ol / TS HS ROl Al

03 LVDC HYUINE=SH Zo)FXK]

04 IED AlE|0|E

05 2| S4 AgHO|E] PHHSERARCAC IO,

I[EC60076-11/12

06 LVDC FX}7| SEARKHE| X8k (10M) Radiated Emission

(SAME TRt S Alga])

07 LVDC HIAMEES Z=FXH| Radiated Emission (SAFA TXHIF &2 A|SiEH]) kS

Rig, XS HERE, 2E717| / EMI A 2z

08 ALSHAE MoHel ZZEX eSS eEen

(AUTORANGING SYSTEM DC POWER SUPPLY)

1500 Vdc / 60 A 7H4]

09 LVDC FX}7| HEAFLHA(RS) *HE Radiated Susceptibility

(SARE TR LY AlZaH])

10 LVDC GHZ ¥} C|t{Z *Hi] DF1KE Radiated Emission

(SAME TRt S Alga])

11 LVDC MX}7| XHm|xE ] Conducted Emission(F =4 Xt BH2)

Conducted Susceptibility (=4S HXHI} LiAL) A2

12 LVDC FX}7| HEAFLHA R EHH| Radiated Susceptibility (ZAFS TIXHIE LHA A[&dEHH])

|:|I_|_/'\_y pyIs=] xl_-%r_?_g, 27|7| / EMS A

13 GHZ {9} HIALENS S EH| Radiated Emission (At TXHIE SE A=)

DT The] B4, XS HHLE, 28717] EMI A% X Tl

71 =g L A

14 LVDC H7|X at=34k LY

0x
4
5
=

(EFT/BURST/ESD)

S YRS MRILE 53

15 LVDC MX| Lid ZHEHEH|
ISO 7637

16 LVDC Xt LiA ZXEH| R Uk Al 3
ISO 11452-8, IEC 61000-4-8/9/10/12
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LVDC HAAS 228X rF28=

- 1500 V DC HeiA|E 2|

- LVDC TAIE 3! EfE U BE 22 T BN 0| 28
D Ak

— Z2TQL 0 ~ 500 Ve (96 kW, £240 A)

0~ 1000 Vg (64 kW, £80 A)

0 ~ 1500 Vg (96 kW, £80 A)
- Power : £96 kW(1500 V Range 1CH)

+32 kW(500 V Range 3CH)

- & H=ZHARE  2mso|Ly
- AlE T 2 IS
- AMAHES - IpEe IFHE short circuit protecion

AR A NN
QuiIst LVDC K18t Zopgt| )52 8=

- 1500 V DC E5t29]

- BF 2IH{E, DC-DCHE 52| Zo|Es 2&Its

- HiE2]/ SYH 3L HiE2| 4 2o &E
D AFE

- EZHTR 0 ~ 500 Ve (96 kW, £240 A)

0 ~ 1000 Vg (64 kW, £80 A) | 0 ~ 1500 V4 (96 kW, £80 A)
- Power : £96 kW(1500 V Range 1CH) | £32 kW(500 V Range 3CH)
- UF H=SHAI 1 2 msO|Ly

- S M2 2 Tt

o= 2

AN NN NN

LVDC HMelat=3E )F2 8%
Do|FX| - =8 29
.

8 DCHEe2 &&8Its
O

— DC/AC HYEZH0|| L0|25 21715101 S

- e 1 IEC61000-4-11/13/14/27/28/29, IEC61000-3-3/11
D AFS

- WREATR: 0~150 V / 0~300 V(0.1 V 2dls)

- 2 X0 0 5~110 Hz(0.01 Hz23s)

- X222 1 0~200 V/0~400 V(0.1 VESHs)

- Z=afBAl L 1P2W, TP3W

- A|tHE=12 kVAOlY

- ST S, Sk 3 T SAARE It

- AEIE, BE=R|2, BREMNIIS

- RV |5, LFTFE At H&2X|Q] 358K S27Fs

- TIIIRFHE0ILE AAEC| CVCF 7ts
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IED A|E2|0]E] ) F2 8%
- MY MR yusy
- MY SO MRS Soff HETY|9| H5 U AFTICfH Al
- HARHS ot ZHY 7 ISHA|, ZRALAH, HOHSE ALY
- 7| A et HH| U AIAHO| OFTY Al
- 7| o] Cifet HaEK|e| Alg
D Ares
1) TR 20|

- AE YR I3 ACI32A TS ACI32A|DC:+-90 A
- Power : 345 430 VA(25 A) | 14 870 VA(25 A) | DC 700 W(+- 40 A)
- =& 1 0.05% 0]gt
- THD 1 0.05% 0|2t
2) TR |
- YR A ACI300V | 3HAC:300V | 1 AC: 600V | DC:+-300 V
- Power : 44 75 VA(300 V) | 34 100 VA(300 V)
144 200 VA(300 V) | DC 420 W(300 V)
- =& 1 0.03% 0]gt
- THD : 0.015% O|¢F

TR
c|HE 4 A=Y0|E )72 8=
- 2| SHEH
- tHe+4  IEC60076-11/12
D ArE
1) Voltage Tester
-£2 M : DC and AC 0~5 kV
- X|oiEsH (DC) - 50 W / 10 kV, 5 mA
- X[CHESE (AC) 1 500 VA / 10 kV, 50 mA
2) Impulse Winding Tester
- 24 Tt 300 V-3000 V,
50 V Steps, +5% of set valuex15V
- Inductance Range = 10 More than 10iH
3) Oscilloscope
- 200 MHz | 4ch
- A=Zalae 4 GSa/s
- Record Length : 4 Mpts
- X2t 0 1 mV/div ~ 5 V/div
UHAULHA 11 MQ+1% Il 14pF, 50 WQ+1.5% & e
- X|CH Y= T 300 Vrms
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LVDC FX}7] )z 8

%"*l‘tl'l_l‘" *=H|H1 (1 Om) - Radiated Emission(SAMHg HXHI &5 AliAdd])
- Q1) XY E MYEE, 832 YIS 58 A
- g4  CISPR 11/14-1/32, CISPR 25, MIL-STD-461E/F/G

: D Aret

:j_l = 20m X 13m x 9m[H]

e - Turn Table gt

T - Antenna Mast =gt
EX - o) Xt T2

- LR M| 21

A - XM s ¢ 200 kHz ~ 18 GhzOlAf 100 dB O] 4t

- Ambient Noise Level : CISPR 25 #d 6{&7|&2| 6 dBOJL{
- NSA E4 : 30 M~1 GHz +3.5 dB O|Lf

- MYN THOHH| E4 11 G ~ 18 GHz, 5 dB OJL

~ UAPH AU E #2026 M~18 GHz 0 ~ +6 dB

- LVDC(0~1500 Vdc) 8! AC (110/220 Vac) 287ts

AT A NN
LVDC WARES S8mH| )328=
- Radiated Emission (2AHd MXHI} 22 A[2EH))
- Conduceted Emission(T=4 HXHI}F & A[&EH])
: - DO R), X8 THEE, #4882 EMI £
S - g4« CISPR 11/14-1/32, CISPR 25, MIL-STD-461E/F/G
: D Ap
-4 2N 9k ~ 26,5 GHz, 2IAIH2 9k ~ 8 GHz, ROD ANTENA,
Active Loop Antenna, Biconical Antenna, Log Periodic
Antenna, LISN, PreAmp, BlLog Antema, Horn Antena
- EMI &5 St T
- CISPR 11/14-1/32 : 9 kHz ~ 18 GHz
~ - CISPR 25 : 150 kHz ~ 6 GHz
- MIL-STD-461E/F/G RE102 : 10 k ~ 18 GHz
- MIL-STD-461E/F/G CE101/102 : 10 k ~ 30 MHz

@\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

ASH=H ) F2 85
x2x9 ZIEHK| - 1500 Vdc 30 W

- 30 kW Z[CHES, ItsHRRY £
- 29 g MRS A fAEH0|
D AR
2 Q34 400 VAC | F1fg= 1 45 ~ 65 Hz
2 - Voltage : 0 ~ 1500 V (>2% of rated voltage)
- Current : 0 ~ 60 A (>1% of rated current)
- Power : 30 kW

- T2 72 P WY 0.1% B AY / HR 0.2% B A
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LVDC Hx}7] ) F2 8=
HFAILH A (RS) AHH] - Radiated Susceptibility (ZAF HXHIF LA AJSAdH])
- [hE 72 1 IEC/EN 61000-4-3, IEC/EN 61000-4-6, 1SO11452-2
3 1SO11452-6, MIL-STD-416E/F/G
T B D AbQE
KETI— = -8m X 5m x 4m[H]
WQ 4 - LVDC 714 €l 924 =74 (0~1500 Vdc)
% AC (110/220 Vac) M =22 7ts

- DC Filter : 100 kW

- Ehef CVCF 1 100~250 V, 45-400 Hz, 30 kVA

- 34 CVCF 1 380-450 V, 45-400 Hz, 50 kVA

= 1/Tr &t 10 kVA

- XHHlds - 18 GHzO|LH 100 dBOJY / 18~40 GHz 80 dB Of&f
- YA Y ZaHES - CISPR 16—1—4 <+40dB

& GAmH] £ CISPR 16-1-4 < 6.0 dB

H o

A o

@\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
LVDC GHz [ )F2 8=
I:I H'l%)' *::HH'I - UFIHE Radiated Emission (A TXHLF LA AldAdH])
-4 - CISPR 11/14-1/32, CISPR 25, ES96200(RE),
MIL-STD-416E/F/G RE 102

: D AFF
_ = 8m X 5m x 4m[H]
It LLATEE - Lvpc o el o 224 (0-1500 Vdc) 2 AC (110/220 Vac) HEl 28 ks
T 1 - DC Filter : 100 kW

- CRY CVCF 1 100~250 V, 45-400 Hz, 30 kVA

- 34 CVCF 1 380-450 V, 45-400 Hz, 50 kVA

= 1/Tr &t 10 kVA

- XHHAs 1 18GHZO|U 100dBOIY / 18~40GHZz 80dB 04
AR AMEY  CISPR 16-1-4 < £ 4 .0dB
- M YXHLH| E4 1 CISPR 16-1-4 < 6.0dB

dH o

2 S S S RRRRRRNNEN
LVDC FX}7| Xjmjat (ET-X-1

- Conducted Emission (M EA] HX{f 2=) 8l

Conducted Susceptibility (FI=4 FIXtIE L) Al
-CHE2H4  IEC 61000-3/4/6(LEX|Q]) | MIL-STD-416E/F/G CE102
MIL-STD-416E/F/G CS114

D Ak

- 8.9m X 4m x 3m[H]

- TR CVCF £ 100-250 V, 45-400 Hz, 30 kVA

- 34 CVCF 380450 V, 45-400Hz, 50 kVA

= 1/Tr =5 10 kVA

- XHHMS 18 GHZO|LH 100 dBOJ&f
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LVDC HX}7| ) F2 85
HF M AISIXH - Radiated Susceptibility (2Ar] HXHI} LHA] A[SIEHH])
S-S Magh| - [§272f : MIL-STD-416E/F/G RS103, MIL-STD-416F/F/G CS114
ISO 11452-2/4, IEC/EN61000-4-3/6
D A
1) Bl 7P TEST
- I[EC/EN61000-4-3(RS)
80 MHz~18 GHz
HALUE 18 V/m
- IEC/EN61000-4-6(CS)
150 kHz to 80 MHz
TEST LEVEL : 10V
2) XArSAHEEE TEST
- 1SO 11452-2(RS)
80 MHz~18 GHz
HAZLE 100 V/m
-1SO 11452-4(BCl)
1 to 400 MHz
TEST LEVEL : 200 mA
3) MIL-STD-461 TEST
- RS103(RS)
2 MHz~ 18(40) GHz
HALE 200 V/m
- CS114(BCl)
10 kHz~200 MHz

AT T NN
GHz CH2! HWALERS ) F2 85
ZXIKH| - DM Radiated Susceptibility (2AH FXHIF £15) M2 A[SEH|
=
- CH2HA  CISPR 11/14-1/22 | CISPR 25, ES96200(RE)
MIL-STD-416F RE 103

D AHS
- 4 1 2|AH 2 Hz~44 GHz, ROD ANTENA, Log Periodic Antenna
BlLog Antema, Horn Antena, LISN1000 VDC/650 VAC),
PreAmp
- EMI 5% F4: of
- CISPR 11/14-1/32 : 9 kHz ~ 18 GHz
- CISPR 25, ES96200 : 150 kHz ~ 6 GHz
- MIL-STD-416E/F/G RE102
*40 GHz the7ts
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LVDC M7|® Bt=Sar ) Fess
LHA‘l EI-IIOH:" - A7 DR LY SEAIY
e e - 4237 1 IEC/EN61000-4-4, IEC/ENG1000-4-5

D ApS
1) IEC/EN61000-4-4
— AL 200 V to 5500 V £10% | 200 V to 2750 V £10% | into 50 ohm
- &A1 5/50 ns | into 50 ohm/1000 ohm
- AFEAIZED 5 ns £30%(50 ohm) | 5 ns £30%(into 1000 ohm)
- HAZ 50 ns £30%(50 ohm)
2) IEC/EN61000-4-5 — A[&Eet: 250 V to 7000 V +10%
- M= 13500 A £10%
— A MO AZE 8 us +20%
3) 34 CDN - Burst A 1 55 kV
- Surge AR 1 7 kV
- & 690 VAC / 100 A
-DC 1000V /100 A

ATTIRTTTTTET TR NN NN

LVDC MX| L4 &3 5| )3ess
- X MRS MUY SEAIY
( R - 234 1 1SO 7637-1/2/3
D Ak
—-Q124 1 220-240 VAC, 47-63 Hz | DC 60 Vmax / 100 A
- Pulse 1 :HAZ 1 ms(12V), 2ms(24 V) | BATIE 330 V(12V), 600 V(24 V)
- Pulse 2a : MsA|ZE T us | YA 50 us | YARIZ: 200 V
- Pulse 5/7 1 HA FZ:20~200V | 2HE 1 15~995V
AUIHA 1 05~10Q | H&AIZH:0.09 ~ 10 ms
HA X230~ 1200 ms | HA HH=: 30 ~ 600 s
- BHE{2| A|Z2|0]E
-15~60V /100 A

ATTRTT TR NN NN

LVDC XAl L S8FH| rF28=
- HRIFI, TA, IS S AP LhY L EMF 55
- tieH4 1 1SO 11452-8, IEC 61000-4-8/9/10/12, IEC/EN 62233
D Apes
1) IEC 6100-4-8/9
- 22 0~260V /16 A
-FL (1 MX1M): 1 52300 A/M| =2t 5% 1200~3000 A/M
2) FAST DAMPED OSCILLATORY WAVES
- VOLTAGE (0.C.) : 450 V = 4,400 V +10% | RISE TIME 5 NS +30%
3) SLOW DAMPED OSCILLATORY WAVES
- VOLTAGE (O.C.) : 250 V - 3,000 V * 10% | RISE TIME 75 NS +20%
4) RINGWAVE
- VOLTAGE (0.C.) 250 V = 6,000 V £ 10% | RISE TIME 0.5 US +30%

Nem,
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