


=
=

T0|CH8tw R HE] A

(10m/5m Anechoic Chamber)

B '0m/5me TAHIHREALY

N
4+
-
Q)
4
-
O
W,

F(0ATS)

3
=]

OFQ| Al




A0|cystp 7‘17<|-]I}/~1I E{9|

GUMIUNIVERSITY EMC CENTER History = X|-?,S|

Global Innovation!
Pride EMC!

GUMIUNIVERSITY EMC CENTER

2001 2003 2005 2008 2009 2010 2011 2014 2015
@ @ @ @ @ @ @ @ @

03, MXRHHIE| 4Y 03, 3m/I0m ORJAIEE 17],  08. VCCIX|H 10.0]2 CABSE || HLiCtHIC S2 02. KOLAS 03. VCCI RIS 07. VCCIXE I Iom &3 2. VCCI A1 02. GCC
FRIIHAL 17, A 7], (R-1757,C-1872)  (FCC DoC %) (No. 7290A) BOIAE 72 x| (T-1846) (G-395) Mg s (R-4318, G-921) SN2 XIF
EMI 578 4H| EMSEYHH| 15 03, 5m AFAIEE 22 06 YESUAYS 00 F2IAFAA |2, oAt xDrete (TUV Rheinland)

05. FCC Filing 04, 3A7|UH FUERCFRIIAY  AFERE R mAT A4
07. BLESE XIZAI™Y |12 R (el BE SAHY)
09. TUV Rheinland QA A X A2

1. NEMKO 32IAI&4 |7
12. EMST& Chamber2td
I FAAIBY E- A 15




tof

5|

52| 2

o

20004 7
7|&nt 22| Bigo 2 2ol £ o MH|AS AIZ

=

=

20/chatn HATHAIES

S

Clstn QUELICh

o
H

Fakstn AFLICH

ojn
il
30
<0

=

i

w

A

|24

ClAS2 o] MY
O &l

=
=

3 AE| 2

o 7|&AojLt 24|
olx =
[ )




Amet X A

2Ue| DMo| FKHIILRIA(EMC), DA (RF),

12

-

-
</

=

W/ A
FANE L o5
24 AE A2 T

| 2015 A 47

A& Atz 2ta| Program

4

© 10m OfRAIHE
© 10m Fmetd 1]
© 5m FHnteid 17|
© 3m TmHA 27|
O F7|ekH AlEA

| ’ﬁﬂorﬁ(s&ewm 2|40l S X Bste
K| AQ] HEARIILICY,

-~
bt

™

)
~

9l [RmHRI 22l RIZAIE2|2]
A
=]

o 3 KC
© 0|3 FCC, UL
| o RECE

| © Y& VCCI, PSE
© ?|EtHIC, CB, CU

[FCC &5 CABI

LAB X|73%&

[KOLAS 3R 3214|187 |2H]

[VCCI 82IAI3 4]

A UVERReinland (FAYEME)]

4 [Tuv-Rheanmnd@‘am’%m

J i 7

¢




AUSX|A TR RS B2F =R
20|chst HADHIE = AU 724015, siel #H0l5S fdst= Ald7[2ez HEHJE2H(KC, FCC, CE)
= Ib| 5t A2 Hat # AP M3 M2 ti8stn LIt HnR2 2Hd 2la, AFRHD} QNS [aHEt F&Fe FALL
A= AR} QFY, B 2otof et 7A| S 2 2I5t0] Al ZALE 2=(X|)Q SHYo| R & MH| A0 FHS FE 7R ZM TTHE0
+&8 ?laiME g2t HEU 5 Bol FSaiorzt otof =L Ed Tt oJ715t0] S EA2|2|E AIZ, £ Ei& TS| fIMAE
ToISH7I=Y S PRIl olsto] 2lB0lHQstn URY R AIFLE = &ds g 21710 HEE|nd= HEgelS X HESFS 21 ol
QI3 IR EEQIBO0| QL[ DUSLICE. 2 HAIE AF0| $A50] RSSHES ot A YLIC

o1 7 MR A -0|cstn

(SAFETY) (EMC) (RI8AIRZ|2H

« UL (0|=2) «FCC (0|2)
o= * CSA (HHED - 1C (GHLich
(Amlricc) .............. _<“F\RfM o g/
/‘ i { E Aldolz| % > (AR AJEAL|

. CE—I‘W

g
:
i
\ = £Q7|2+
HXst _—-éh-‘_ 2% O|LH

—
(Korea)

(5= - VeI (¥8) P A
2|} * SASO (ArC|ot2tH|ot) « BSMI (CH2h) T soletz £014 gt IZ0]L >
(Othor, Bes corgy . CB P sgsmas < FRalth
-CU (2{Alo}, Watz A, FIXIBAEH « RCM (25) . -




xooiO
TodT

HRIOHAIY 21K /2|1 AIRAI ™ SUAY EMC Debugging AU ULE 2|ELA|

DD A S0

18m*2Im GND plane
FRP, EUT Dome

e 20m*12m*9m

10
1
4o

]|

I

Dolchst HAIMIED} B350 9l HA} 915 K202 KA A %
Bol0jat Ealel HAE S5l 712 2t Fuhel AIFHES 2ol

g AUuct

ha

OfQI A Y 10m, 3m &AL TR B

10m Chamber 10m, 3m A} MR 2

©  Radiate Emission » 30Hz ~ I8BGHz
©  Conducted Emission « 2 13m*8m*6.Im =
S5m Chamber - ‘ AL FRtIE 5
© Disturbance Power m « 30Hz ~ I8GHz © ©
©  Antenna Power Conduction EMI Test + 30Hz ~ I8GHz StAp BRI 5
o (8 a el
©  Electrostatic Discharge Requirement Chamber « s 3m+4m+Tm
© Radiated Immunity EMS Test « |6P Field uniformity A LA £
. ) Chamber o LHE  3m*4m*Tm
© Fast Transient/Burst Immunity
. EMC Shield o LHE 8+4.5+2.7m -
©  Surge Immunity o EMC &3
R « XM & : 100dB 0|4 7=
©  Conducted Immunity oom | e
: o LHE 947 4+ _
©  Magnetic Filed Immunity AV Inl1mun|tu LIS 8+7.4+3.0m AV Immunity £
Z34 « Jacky Room
©  Voltage Dip & Interruption EMI Test EMI Receiver 5%
es . eceiver 55 =
© AV Immunity(SI, S2q, S2b, 3, S4) S - LISN, ISB, SHILt, Click SAt/TE TR 5
e . Current Harmonics
ERA|AH bkVA power source Voltage Fluctuation
AL » 80MHz ~6GHz
RERET . 10V/m A
R T LHAL
ﬂ%hﬂl S + 0.2~230MHz, 10V HELA
ALl * 6kVA~16.5kVA Y|, ME|, HA Y
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Input test

Touch current

Withdrawal of mains plug

Stress relief test

Provisions for protective earthing
Fault condition test

Overload test

Temperature rise measurements
Humidity treatment / Insulation

resistance and dielectric strength
Impact test

Batteries

Ball pressure test

Drop test

The others safe
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EMC Debugging

D sey

Power Analyzer

Hybrid Recorder

Withstanding
Voltage Tester

Oscilloscope
Leakage
Current Tester
Push pull
Gauge

LCR meter

Thermo
Hygrograph

Chamber

AC
Power Source

DC
Power supply

DC
Electronic load

0.5V ~ 1400V, 0.05A ~ 30A

Type k: - 200 to 1370.0 °C

AC 5kV /7 DC 6kV, IR DC 1000V

100 MHz 1.25 GS/s, 2ch

AC 300V, 3A

Max 50kgf

L:lmH, C:0.00IuF -0.IuF,
|00MQ

Temperature : 0~50C,
Humidity : 20~1007

- 40°C~ +I50°C, 30 ~ 957 RH

5~ I0kVA, ~380V, 50/60Hz,

0~35V/0~60A

~500V 7 60A / 1200W, ICh
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SNEZ et o 334 T=(RF output power)
e © Y@ =ARI(ERP/EIRP)
- 2.4 GHz, 5 GHzWiFi M| Z(IEEE 802.11) © 7= 518 (Frequency error)
- Zigbee A Z(IEEE 802.15.4) 0 HRHAZ(Occupied Band Width)
- Bluetooth A& o UL (Power Spectral Density)
0 299 AN Unwanted spurious emission)
o QI E2Md (Adjacent Chanel power)
© 2.4 GHz, 5 GHz Adaptive = A&
0 5GHz DFS 52 A8
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#HES (Ambient Noise)
O] Hojx| = Ofe|A| &%

SIZE 20.0m (L) x 12.0m (W) x 9m (H)
AIZZ0t4 30 MHz ~ 18 GHz

AHH2: I.5 x 2.0 m Auto-Sliding
S|TAIECH: A1H 2.5m, 235} 1.0 £
OHEILE: | ~ 4 m DER|O] 2Hs

Sl sl
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Site Attenuation 578 &= (+ 4dB)
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BRI CISPR l6-1-4 5.0 dB O|LY
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SIZE 13.0m (L) x 8.0m (W) x 6.13m (H)
Al@Z0t4 30 MHz ~ 18 GHz

RHH|&: 1.5 x 2.0 m Auto-Sliding
SIFAI™: =H 2.2m, B5H1.0 £
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Feljzr

QS Fmjo| itB(9I$’é*%9l A7)
LiE Moo &4 (FOpA 0 Z 25t 22 AlS)

TN e =

Site Attenuation S/ & (+ 4dB)

? e Soichat 2 s

MIL-STDE-285 100dB o &
AR ANSI C63.4 +3.5 dB O|LH
- S| CISPR 16-1-4 5.6 dB OJLH
~MARLE | IEC/EN 61000-4-3 4.2 dBO|LY




=STD;285(2H 51

o
| o |
m
e

_@_%@w
.Mmmmm.
ERET GRS
_w.p__mww |
.




A5 Fok(EH
mj 2|2|9] 7| =

24 HSg0|Lt

&)

2 Sl AofA

 o[Ato=
IS

0%

[ ===
—_

2|

tx

1
Ut AiE
2 BTV 44

1O ya 1R

p—
s s e Y

SR L2 Al
i = o
[

£

T |
LIS

Q3

S4

1
A =]

= Immun

ty Against Input Interference
2a - Immunity Against RFI Voltage
S2b - mnitq Against RFI Current

S|

ity Against Radiated RFI
- Screen Effectiveness
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Shield Room: 8.5 m(L) x 4.5 m(W) x 3.0 m(H)
cky Room: 4.5 m(L) x 3.3 m(W) x 3.0 m(H)




AlEAH

EF]]

QtEf|Lf

7.0(L) x 4.0(W) x 3.5(H)

I8GHz  7}X|
3TA HEZO

A 1.2m, 85 0.58

I~ 2m DEH|0] 2Hs5

Al

QFEf|Lf

=2
2H7|1E Sojciete 95
AHH &= MIL-STD-285 100 dB O &
PR b ANSI C63.4 +4dB O|LY
ZUT IEC 61000-4-3 4.5 dB oLy
‘5 stany en
. [ty [
NN [Helght of RX: I - 4mscan
’ PN
L0
8, [[—Theoreticalnisn -4 ™ T
g ——Theoretio ™
Pt s
s Measured NSA, Center(A-~ ™~
™ T|—Measurd Nsa. Front(s-5 \‘%\ TN
20 NSA, Left(G-C') < S
- Measured NSA. Right(D-D' T~ %
——Measured NSA, Rear(E-) ™~

L00E+07

100E+08

Frequency (Hz

100£+09

7.2(L) x 4.2(W) x 3.3(H)

IGHz 7k

1.2 x 2.Im OfEro| Al

A 1.2m, 85 0.58

I~ 2m DEX|0] 2Hs5

EE ke
SN R EA S

=
RIS J0jchstn s
AHH &= MIL-STD-285 100 dB O &
YL ANSI C63.4 +4dB O|LYf
2
5
o0 o
. NN
PN
L0
S L= -4 ™ %W
g —— Theoretical NSA T~
: fotn
“10 H—Theoretical NSA +
oo s I~
——Measured NSA, Front(8-8| \‘5\\ AN
200 NSA, Left(C-C") ]

30

Measured NSA, Right(D-D'

11 17

|—Measured NSA, Rear(E-E")
T —

LO0E+07

LO0E+08
Frequency (Hz

L00E+09




18.0(L) x 21.0(W)

Y4, SR, A,
QtE|Lt DFAE]

3
Alch

= OFE||L} I~ 4m DEA O 2t5

21

=H77|E 20jchetn 95

.ANSI C63.4
CISPRI®6,
EN50147-2

.*4dB O|L{

+2.5dB O|LH

FO|CHER  Site Attenuation




7% AL A

37|

10.0(L) x 6.0(W)

Teus AH, ME3F7|
LR AlE7|, YU E A7)
T e

I
2

H{o
o
o

>

chef

HI|HIBO| WA £ 9
918 Q42 ol

olsh FHE FAIS 4

o, ollix], shd, &, 211X 24
I»)\y } F

o oV
ol

tolt
J

AR217I R ZE217], 2C1,
HICIR 217], 7FS& T21717|

oo

iell
(o
Jjo

o Input test,

o Touch current

Withdrawal of mains plug

o Stress relief test

Provisions for protective earthing
© Fault condition test

© Overload test

© Temperature rise measurements

o

o

© Humidity treatment / Insulation
resistance and dielectric strength

o Impact test,

o Batteries

o Ball pressure test,

© Drop test




