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Ehapter 72

01 ENEDGTESS

- 2007H FO|MAIAI RIS @0t 2O|MX7| & HP AT} ESHEHS 10| MA IS MLt
il R&D MIE, ZH| S| QIZ2IE F=ot0f 0|2 MM K=o 7|05, 7| 3 F2t7|2tato|
Aol MRl AETHQIOR N|2f7HKIE REStD 7|Y0| AlE(sHe Hal J|as Al K72

—

ZE J0|A| ASS Mk |H12 17 @ https.//www.geri.re.kr

EH0|X]|

OF | anExiEE7|a MMETIY 9 AEEAR

SR

@ ML
XNEWE | g SURE 3 SHZ0HAIARDE, ATH/SH/MFIX], EHARAM) #H A S87|27HY
BHEEM BHEA|- AT MIE] (whlee@geri.re.kr)

e TEEM EMIIL MR Mot AS 5l oIZAHH(KOLAS) S 2QIAE X|§
BN NHEMHIIME (hspark@geri.re.kr, https.//alliance.geri.re.kr/)

() E8 8t

Temp. range : -70°C 170°C
a2z Humidity : 10% ~ 95%
ee Temp. gradient(-40 ~ 150) : 15 K/min (Heating),
M 15 K/min(Cooling)
Dimensions : (W1000X D800 X H980) mm

ARSF-0800-15
(C600-70)

'
4o
ro
>
H

Temp. range : -50°C 150°C
Humidity : 10% ~ 95%

Temp. gradient : 2.0K/min(Heating)
2.0K/min(Cooling)

C-70/350 25 M
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#2|: (-70 ~ 180) °C
9|1 (10 ~ 95) % R.H.

=]
=]
uid

> o
H

ro m

/& oot 03°COILH / £25%RH. OIL

= HEHE [ (45~ 155) °C 717te] 2 A5 A ok
H912 15 °C/min (linear)

ANE EH 2L E S5t i 2 ™5

Z| LHE 37111000 x 980 x 800 (W x Hx Dmm)

ZH| LIS 85 1 750 liter

ro

ARSF-0800-15

kl
1
rlo
i3
H1
liE3
T

%
=]
ro
>
H

=

0E O0F
40 o

1 (-70 ~ 180) °C

1(10~95) % R.H

obEst: £0.3°C 0| / £2.5%R.H. O|Lf
te 1 (-45 ~ 155) °C 112te| 2= 44 Y ¢
}2 10 °C/min

5 37| : 1100 x 1000 x 1000 (W x H x Dmm)

H

SE2EHs}

ARS-1100-10 E

H1
rE
tot

o2 oy rio rio my rio
g b
ok TE
iy

o

Hl

—

(2) ME18 It

NS | mH|(2u)

Ooo=

s . - HEEA|, RHSX
Ix_-|x|.7| ﬁxfﬂl’ﬁﬂg EMI’ EME S EMI TEST System CISPR 14-1 22 ._E ‘”, I'o I‘,
ot EIAEAAS] M} & o EMS TEST System - IEC 61000-4-3 6 HEEMT|7),
e - LA =3 Debugging System - CISPR 14-1 22 JHHg M717)7| S
QIXSH AO|2 9] ©-70° 0
CECE L N il 5} H'ﬁ ! Lem‘?('j .ra".gfoo/m ;5;70 ¢ HHER,
ecus | cigmesw | o oDo o= UMY A0%eS% A HRE,
. ALHOR Ut=sof L © Temp. gradient(-40 ~ 150) : 15 K/ =
A H{(ARSF-0800-15 Sl s . . . : XSATHYE,
(C600-70)) o] st min(Heating), 15 K/min(Cooling) WA H|E =
M5 -7t Dimensions : (W1000X D800 X H980) mm csTEe

1. Low temp. range : -70°C 0°C

2EE S | 2. High temp. range : 60°C 200°C HEE R,
BBI510] A|SIE imesions R |- R
wxa | wEA A ._j::j ;L;aooﬂ 3. Dimesions : W630X D690 X H460r'*nr11< I_jslxl_::ﬂ?
A (TSA-1100H-W) 254 28= 4. Temperature change of 10kg Icsin : <10 XSkt HHE,
. Fostol LS | mins B HIE Sof AX,
"ot 5. Target Power : Vp to 10W 2EYNE

6. Noise Value : 65dB

HM-2E 7|2 MM BIL X2 ez m
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Sine/Random 7+%1 : 5,100 kgf
Shock 7+%13 10,200 kgf
ZIh4= Q| 3 Hz ~ 2,600 Hz
Z|c #9] : 80 mm(Peak to Peak)
Z| i A" 7t 22 £ 500 kg
HATIE W 2&E, | © AEHOIE(T/4E) At0|= 1800 mm x 800 mm R,
A SYATISAEY| XS SHS A0l © Al E0[E SIHE 100 mm x 100mm FALZE M7 M E,
T2 (G-0250LSHP) #o| 7Hs3t Zls #IEE T2 ! Sine, Random, Shock, = RSkt MEHE,
SPHTIE AY Sine on Random, Random on Random ERLHMAES
25 HQ[:-70°C~150°C
&X H9:30% R.H. ~95 % R.H.
MH L& 37] 11,100 mm(W) x 1,100 mm(D)
x 1,000 mm(H)
231 [ (-50 °C~ 150 °C : 7 °C/min)
LAIR (IPXSE) D IPX1~9
YEIAIY (IPSE) IP5~6 7| HX S,
HEEEEL | BERETIAE D] 25 9 HX|of ME7Z I KS CIEC 60529 (Ete| Ul B¥SS | C|AZ[0l, 7|4,
Al | (SWT1000/JD3300) | CHetLiAIS Tt TR IPRE) ECIVNY
ZHH|LHE 37] : 4,000 x 2,400 X 2,800 (W x H x D) mm s
ZHH[LHE 25 126,800 liter. (Y3 2I1MH type)
)2 HE
BEHS ‘ P
ASTM D4935-18 YA M2 MR A Z1tE £HGH| /o BE HAEWH
CISPR 15:2018 M7 ZE 3 AR ZH|Q 2M s EM ZH otA o g
CISPR 25:2021 KZh HE QI U 7|2t - EM ksl EM - 2EE LM E5E Qo 8hA| 9l 7 g
CISPR 32:2015 HE|O|C|of &H|S| MXLY| 2ty - dhE @ ALE
CISPR 35:2016 HE|O|C|0o ZH|Q| MA}7| =2 - LM @ FAFSH
HMA}7| S8 EIAE Sl EXT7|E - QA A|C o| iz MEE AlRst= AtH|0f| Cist MQt
IEC 61000-4-11:2020 j | S2td L H| el |& - MY 2|0 16A9] U MR E ALBSH ofl cH 2
Ao, 27t ™ Y MYHE M HAE
IEC61000-4-2:2008 M7 MM CHAE 9 87| - 3H7| 9 LY HIAE
IEC 61000-4-3:2020 A Mot CHAE 8l EX7|& - ghAL 2M T, X7 |E UM EHAE
IEC 61000-4-4:2012 HXP| 33 L HIAE 9 EXT|E - 7| M 2 3t /HAE LA EAE
IEC 61000-4-5:2014 HXp7| MM T HAE Y EHI|E - MX| LHY HIAE
IEC 61000-4-6:2013 M| MM CHAE Y ZYY|E - M FO4E0| oo R ME dhelo] chet LiY  HelE
ISO 10605:2008 EE AE-HHM7| WHO= oIt M7| wzto] Ciot HIAERNH

@ HAM-DE 7|2t MM T2 ClEe)
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ISO 11452-2:2019
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T2 ARSI YA FA] O UARIZ Q1% H7| Mol St PHRA HIAE W8 E4
N EENEERETIEER

ISO 11452-4:2020

T2 XHE-EOS A ER] ofuX 2 Qlet HI| i
£ 07| Y

ISO 11452-8:2015

T2 XHE-EOS EAF FR| ofuX| 2 Qlet HI| ol thet a4 BIAE WH-88 [ X}
Zoi| chgt Lig

ISO 16750-2:2012

=2 Ap-E7| 8

ISO 7637-2:2011

ISO 7637-3:2016

E2 AYHE Y FO
ol of3t H7IH B H

KS C 0304:2014

A= O| FAHI Atm 2 at ZF YUY

KS C 9610-4-11:2020

HH LA

KS C 9610-4-2:2017

bl

()

Y Lhg Al

KS C 9610-4-3:2017

LAFS RF A1 LHEAIE

KS C 9610-4-4:2020

T7|H HE HE oM/ HAE AN

KS C 9610-4-5:2020

MX| Lhg Al

KS C 9610-4-6:2020

H=4 RF HAP|E LHEAE

MIL-STD-461E:1999

e

2l AIA-IOILE EH[7t o &

QIEIIO|A B : oh9| AT 9 FH|o] HAL| 2 S Rojol et R7A-S o
FA7| SHEME)OIM B2 of KIFE 27 618 2t Lholel

MIL-STD-461F:2007

o oo
FHE E{mo|A & -r| A AE] SLEH|9| [AL7| ZHY £ F|ojo]l gt 27 AFe- Xt | 2
y IE{mo|A 8! 2 AT QAR

MIL-STD-461G:2015

.
(EMI) 2 Hot2 9zt ¢!
2up olEjmo|A BE © 519l AlLAH Y FHlel HAp|
q

[=]
EiHo|A 5! 22 HS 27AE

(i)

M 54 H|ojofl Chigt AR Hxb7| 2t

REGULATORYGUIDE1.180:2003

r
il ]
40
=]
Hu
re
rz
it

2
S 3L R0 AlA—e| HALY| B B4 b4 7HY HIL XIH

KS C IEC 60068-2-14:2009

KS C IEC 60068-2-1:2007

KS C IEC 60068-2-2:2007

KS C IEC 60068-2-30:2005

KS C IEC 60068-2-38:2008

KS C IEC 61373:2010

KS R 9144:2021

MIL-STD-810F:2003

MIL-STD-810G:2008

2 AFFA-MY (D), 12, M2, BEF, Ml 3t @9, AL 22, B, FHO|, R, &
2 9 BiX|, 2 O, A, THAE, TS, 48, 57, M TP, UE TS, 2W/52 4R, BE
EALE
S| o

HM-2E 7|2 M2M Tt x| Cla ez @
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satl=A

7|= 82 CHIHATHS| KAIST 84 7| 2O 2 2004 MRl 0| 2014 IR WSV |2 FEE
FEAET| 20| E[AZ. MAK +=Z2f 821X ! 1221K| BHZH| HAEHES F=5t0 2F
O, L& A7 ZH|o| 3528 X|§S St LA/ /BRAS Xt AS.

oiA| ©AT 8t 201 Li- E8t7|2 8l @ https://www.nnfc.re.kr/

7, ksensor/home/main.do
042-366-1695 (K-Sensor AtstX| 2I4IE])
SR

() E8 8t

2| | REH(RIZA) | 8E | Aret
MM AX
E|'71 - E-||- Keithley 4200SCS/4225PMU module
MMEA B A AlAs MS Tech Mzijr Turbo pump(400l/min)/Rotary pump
Some st Te s jr:;“ Heater.thermometer port for chuck heating
(£2~8") N2 port for N2 condition
Vibration measurements of a surface
Non-contact type
Using laser beam and Doppler effect
7S] B AL Polytech | 7| o] Inpufvoltage e 1oV
(EEE e eI = (MSA-500) =8 Vibration frequency ra_nge 11Hz to_ZOMHz
Maximum vibration peak velocity : =10m/s
Field of view : 0.9mm * 0.67mm
.| -
CINE pfolR= A VHXI00 1 Sxma e : 1004, 1508, 2008, 3008H, 4008, 5008
(Digital Microscope) (Keyence)
Inspection mode (A-scan, B-scan, C-scan,
2llofmz{|d 3xpa GENG il Q-BAM, 3D)
X ST} AL A|AE] (Sonoscan) ax oM PolyGate available (Max. 100 ea, 1 ns ~ 10 us)
(WL 3D SAM) - 5type Transducers (15/50/100//150/230 MHz)
Capable of JEDEC trays or a 300 mm wafer

@ HM-BE 7|2 ME[H B X ez
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EEE IEERETIEE AR
urorsy 2 Chamber system
Getter W7HA| AR UHV GTS Getter Ultimate Vacuum 1E-7 torr
(Getter test & Evaluation) (NEXRON) ML w5} 8“ wafer loading
°e e Chamber connected by Orifice ring
Vision inspection package of lamination
Vision inspection package of dispensing
AE(H0]2) E(ljs.pen)sxamodule wntz Auto-tracking
M Alz|s Tt AAE LM-RR AT ERE just icrometer : 4ea

(Lateral Flow Assay Sensor
Evaluation System)

(Quantum Design)

2 Z=Et

Air requirement : 60~125 psi (Customer prepa-
ration)

Batch Dispensing Module

Lamination Module/Batch Card Cutting Mod-
ule

Sealed X-ray tube

Spatial resolution: 500 nm

Min. achievable voxel size : 40 nm
Resolution at a distance (50mm) : 1.0 um

flo|mz|¥ n2lS 3k | Xradia 620 versa Hmta| Scintillated detectors with microscope objective
A Azf|o] FH0|H(XRM) (ZEISS) FEEN lens
Objectives : 0.4X / 4X / 20X / 40X and FPX(Flat
pannel extension)
HART(High aspect ratio tomography)
Dual scan contrast visualizer(Dual energy)
SABZH A BF 4T A XY
58 J7tA 5k A 1 20 ppb
StSH(7EA) MM T A|AE] &eE o110 ~ 78 %RH
. 2zed Hof:0~70°C
(Sensing Performance PSS-CM202201 |  ZtAMIA IhA B =THIS > 1001
e et " (Pss) SEE ol &% Ha el 0.5MQ ~ 500 MO
MU FtAMM ZH IK| 10H U 0| 5E TtAMM £H
K| 3ch
Pt wire bonding MlA I§7| & &X| £
1k InGaAs 7HH[2} (LN2 &2t Etel)
Thermo Dynamic 7tH|2t
20| X AZH A|AR
SHERHEE| iPHEMOS-MPX | AXH=2F = 2HEH0| 7453t 12inch manual probe system
EN =) (stototx) QAxI2M Microscope stage with motorized X_Y_Z stage

EURSL=TRSNPEIE|
IR OBIRCH 7|5 X[
Nano Lens-WR (SIL Lens) &4}

MARE 7|2 MEM T} X2 ClaEe @
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(2) M=l"

e E

2EZAOISAIEY|
(Temperature Cycle Tester)

Jm

o)

DS (K| XA} ‘

TSA-T3EH-W
(ESPEC)

CRNES

WL HH|2t BES}

2ZMO|Z
Mg "ot

At

[ 1 +60 ~ +200 °C
[:-710~0°C

|LH (&=20f1M +200 °C)
ILH (2=20l1M -77 °C)

4o

> |m |m

Y
HI I"|II
o O

-

T ot o
I'.‘.'.I'-Y-I'-Y-OH'lOH'l
—

o

H oY o > |>

Eororiorio 2 Kl
B

no 1 H oo rio

H
T

1 +150°C, 158
R =% -65°C, 152

Al : 5kg, L] TH | X|
MHLT T AJ7H 52 oL
by 82 | 701

2 XA Defrost-free) H427 & £|C1,000AH0|2

e
(Highly Accelerated Stress Tester)

RET AEHA AIEHT|

EHS-222MD
(ESPEC)

2T} OC, B3 R AAT AFEE XY

271X BRC| HAE 2 1N T HAST(PCT), HE&TAE

3| A LIS QITtEHIAE 2 X2
0|2 Ofo|Jzflo| M L7} e+ X|2
I2HAE +105 ~ 142.9 °C
S, 75 ~ 100 %rh
A= HAE 52 0.020 ~ 1.196 MPa(G)
7|9 A& A|ZH: 60 O|LH (0 — 0.196 MPa)
e &% Mk +0.3°C/2.5%rh
M 22F: 512[E, 24
Air HAST 7|5 X1

=Xt I:H0|

o= oTl
SEHAE SZ#Q|!
el

TRMTARY|
(High Temperature Storage Tester)

PH-302
(ESPEC)

ShtrAl

()

i

&
2]:20= ~ 200

%—J—'?E 40=20|LH 200 =
{8 EZ: 20kg

i

2o rio K
2 oo
0z 0F

ot
mﬂ

IH7|X| AE HIFAAH
(Reflow)

TRN Ill-a102s
(TSM)

Moisture
Senstivity
Level(MSL)
"t

10 Heating Zones Top & Bottom side
2 Cooling Zones

2,700 mm Heating length

Electric power consumption around
(peak : 68 kW/h , normal : 12 kW/h )

Compresed Air : 7.0kg/c

NzConsumption : around 15 ~20 m /h
Maximum Operating Temperature : 350 °C

sl

(Temperature Humidity Tester)

oo

r=
0x [y
o HI1
N

2L He| 140k ~ 150

& #9130 ~95%rh

I/ &5 1295 /8 1.7E/2
AH|QIYE A FHER|X| 8|H

Q.EF 64 ElE-i

E{X| Iid ClAZ20| W EIAE At ME 7|5

@ MAM-2E 7|2

Az 7t Rl Clse)
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) A H=
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JESD22-A118B.01:2021 Accelerated Moisture Resistance-Un biased HAST

JESD22-A110E.01:2021 Highly-Accelerated Temperature and Humidity Stress Test

JESD22-A101D.01:2021 Steady State Temperature Humidity Bias Life Test

JESD22-A102E:2015 Accelerated Moisture Resistance-Unbiased Autoclave

JESD22-A103E.01:2021 High Temperature Storage Life

JESD22-A104F:2020 Temperature Cycling

KS C IEC 60068-2-14 SAANY-GEA A
KS C IEC 60068-2-78 SANY-E28E AlY
KS C IEC 60068-2-30:2005 | EAAIH-EZAIE, LHEAI0I2(12h+12h AfO|2

KS C IEC 60068-2-38:2008

riok

FAE-Y RE/EE AOIZ A

HA-BE 7|2 M2 B X2 ez @
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chapter 7|28 M AX}-2 12| -7t (ot HES}

Jm

M
3]

N

r

|

[H-1&=2de =S eisn

DGIST: 4 27121 5 #fLi24f DGISTE 20044 |02 Fefit. 0l 201140
CStl 54t 228 AL, DGIST Ak R BHADAE 6 13 101 28 CMOS
A% IRE2) MHI2 7201 JHsH LIS 230t 9Lo0] MEMS Axr U SHH|/HA AR
N2l BHS Sl2t H8 HHIE Eostol SISl 07 HSREL ofLiz} o/ A/ MeAE
53502 Tgioh 1.

onl | HTFENAEEE AIS HIACSAMUZ 333 https://dhub.dgist.ac.kr/
= e B L S 50 (DGIST RHAIcH Stz A| Sgioiaa)
g 053-785-8502, 8501 (DGIST AM|CH HE=R| SEHAT7A)
=
(1) ESEJt
Nl = |HMZR| T (29E) | 8 A
) IR 2HOoZ UF2000 : 120 to 200 mm wafers, &2 ~ 150 =
Wafer probing o s
Machine (UF2000) Waie: 282l MEMS ource meter
EE /SourceMeter 7};‘2_1 ﬁ—lﬁ A.Xfm - Voltage range: 20 mV ~ 200 V
(Keithley 2450) B ;il EHE Ejj - - Currentrange: 10nA~1.0A
MEMS HIA AX}of| BCRERE - Basic accuracy: 0.012%
Chet 77|
£4 8% Wafer probi R ZHOoR UF2000 : 120 to 200 mm wafers, &2 ~ 150 &£
r probin
Maciiiep(lj)leogo) Wafer 3[4°] MEMS | LCR meter
sk /LCR Meter EELEY - Frequency range: 20 Hz ~ 300 KHz
FZ4ol| CHs ]| :
(KEVSIGHT E4980BL) Z'iﬂ EH;} E;'Z' - Test signal voltage range: 0 Vram ~2.0 Vrms,
X - Test signal current range: 0 Aram ~20 mArms
7| INE Magnetic field range : =9T
Quantum Design/ | XF7|E 2HA0A Temperature Range : <1.8 to 400 K
DynaCool-9 DC/RF H7|H DC resistivity and Heat capacity
FXE7| Mol chst . S48t RF measurement < 17 GHz
HomEE
M
%g {1347} I_Ikl High F DI 2E AR} . .
I;g A resqtutgncy J-TE u}o|=|_‘_§ ) Main system : Manual Probe Station
robe Station 2|2, 01013
Cascade Microtech /| A|AEIQ| H7|H 110GHz GSG RF probe
EPS150MMW EMZXMOIEM ISS, 220GHz, GSG 75 ~ 150 um

@ HAM-DE 7|2t MM T2 ClEe)



(2) M=18 It

7|2 MM AR

=
=

m

M, ME|Y HIL Rt RS chaptea

Agets | MM SR | ZH(ZEE 8t AL
2z MM Y
k=3 — . . At
2 uicH axt | Wafer probing — UF2000 : 120 to 200 mm wafers, &2 ~ 150 =
Machine i Source meter
o] MEMS 2% /243
(UF2000) MM AXFZE2bo| st - Voltage range: 20 mV ~ 200 V
S5 MM g /SourceMeter I1M EM RS =X - Currentrange: 10 nA~1.0 A
&k == (Keithley 2450) - Basic accuracy: 0.012%
g H| AX} o
1ol = , | Magnetic field range: £97
MMol = &1t A&
o X7| Al Quantum izll ;lﬂz’ll I?Cj/T?F}ﬂf Temperature Range : < 1.8 to 400 K
=21 i A= (=X} e .
R ARt 0 ?:;Sc'i';/l - A8 DC resistivity and Heat capacity
y RF measurement <17 GHz
7| MIMe| KE7 K8t 23 . .
XME | x| Mo | High Frequency PI4A )lkli*l 1924 - Main system : Manual Probe Station
< = Probe Station/ iy 110GHz GSG RF probe
& HHEH| AX 17| MAe] DC/RF s
2] I3 Epsisommw A8 ISS, 220GHz, GSG 75 ~ 150 um

KS C IEC 60068-2-38:2008

2E/EE M0IZ A

IEC 61000-4-4:2012

DE|IAE 9 ERI|S-HI|H #HE ItE/HAE LMY HIAE

IEC 61000-4-3:2020

A7) B

CHIAE S EFI|S-YAL B FObg, HAPIIE WY HAE

KS C 9610-4-6:2020

HEd RF HAP | HEAIH

MAM-BE 7|2 2|

xig =Rl ()
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M X2 E S, M2l ot ZHlet B#ES

Ehapter 72

04 RELERIE

MEHALOtAE L O ITHIZZEH|, 00| 2 A|AHINF|E S £0|47|& £0f2| R&DO| ZE

T somu MEtelol U Z5tg 230 e HSSEATF XIS} RiElsio] 2004. 12, 170f
Ty MEEIYe. S8 5459 MEMS ARt U MHEH| IHF|K| 2 9 AlZlA Bl RIS Bestn e,
w3t ADLE HZSAMEIS 26tn /S,

https://www.seoultp.or.kr/

MNeMSEHA Loa 22 MEH3ILI3

@ MEH|F o3, 2| 2HE(02-944-6026)

X7l MM | Hall Effect Measurement
= &t | System -

= 2%

w7|stel £

ENy /HMS-3000

(2) U= It

| (ZHH) o o (Optional)
Thermal Shocking Test
2EAH Chamber/&C|2ZAH] DS- AN - 7| ®X; X
43L-153
i i m= o) utato
00|22 ol Micro Tensile Tester/ TS 9l dhakol ) H7| Fxp AXH
(F)AH|O| ALERMSMT-H50 Bt £F
. . 22 Mstad gl
T4 HEE Al High Speed Bonding Tester/ S0 Fay i BHER| TH7 ||
DAGE 4000HS ofa| @ mot
i i O|X} otz 3| XcC}
BHE S| Micro Electronics Tester/ oS, BE, B, = ) 7| ®Xp AXF
Instron 5848 Mo|I2 Y 23 A

@ HAM-DE 7|2t MM T2 ClEe)



7|2E MM X2 E Y, MElY Yot F(et BEst chaptea

oM oi0|F FH|2t

| 880 (Optional)

Infrared Camera/FLIR T250 rEH - HH=X| IH7| X

Scanning Acoustic

AXSTIHARH X FE[IE>S] - HEE K| IH7 | X
S Tomography/HITACHI fineSAT ==7e | 71
QIEK(Stretching) % =& s
- REM| H|=f = Al - Ltk ghat
(Bending) Al P e }
Q) 2 HE
BEEHD ‘ =g
IEC 62951-1 Semiconductor devices - Flexible and stretchable semiconductor devices - Part
1. Bending test method for conductive thin films on flexible substrates
Semiconductor devices - Flexible and stretchable semiconductor devices - Part
IEC 62951-4 4. Fatigue evaluation for flexible conductive thin film on the

substrate for flexible semiconductor devices

IEC 63203-401-1

Wearable Electronic Devies and Technologies, Part 401-1: Devices and systems:
functional elements - Evaluation method of the stretchable resistive strain sensor

HM-2E 7|2 MM BIL X2 ez @
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BIZH7|EX| 8 @+A2E 7[HoR Bzh| 8SEE, A, A|IAHE0R] 7|
Ay ZeE 54 MZHIE, GIWHK] ICT AlA

HT o = —|9
X3, 47| +22UH LotE 2ot IHSQUIS AlHS XIS A

Hu
0¥ mx
1L
m
$Q
ok 0jo
e
=
i
m
Z

HEC HFA M7 &3 HLK| 2 40, https://www.cbtp.
0 orki/

@ znI=E

AARR 712 B W, AR SUE, SAEM, KOLASIE, M2l 9l 24 7|2x]8l

MEIAE 7|&X|2

BN pkhc@cbtp.or.kr

@ uz=E
xgE BH= | 17| HH|IZE Y AT SR, ARE 7R, 47| NEdHI Y SHIIEXY, M
- A 718 Sl =
HYEA chlee@cbtp.or.kr

IhEHS] £ 7,800 ~ 350cm-1

IHEHESs 1 0.07cm-1
S/N ration : 50,000 : 1

Detector : Dual MCT Detect

@ HAM-DE 7|2t MM T2 ClEe)



7|2E MM X2 E Y, MElY Yot F(et BEst chaptea

Laser Source : DPSS

Laser : ND YV04
Auto-Decap £47|

(M1-2000) ETEN Laser wavelength : 1064nm IR Laser 2%, 825
Cooling Type : TEC/Air Cooling
Pulse Peak Power : 25kW
Sstati™al LCD EI&%HI(;I%’EPSE TA|
Syps ol saroy 300 ~ 20,000 = 2|H rpm AT, BE
B AE YgtoR  H/$H HUz ’
EM-TXP
) XS0t 7155 % Count Down 715
HTpl £ SIS0 zys:em acculratclzy& rz p5eatab| lity
i . stem resolution : 0.5 um
EN ™It | (ScanningAcoustic =SHENM Y MM, A, BE

Digitizer, A/D board : 3GHz

T h
omography) Max. Frequency range : 300MHz

Jm
0x
oF

High power SMU : £2V ~ 2200V
o2tolg 247 | S Medium power SMU : £0.5V ~ =100V MM,

(Parameter analyzer) e High voltage SMU : £200V ~ 3,000V SN S RE

Multi Frequency CMU : Cp-G, Cp-DS

0x
o

Jm

X-ray tube voltage, Current
(Computer | S Magr.uflcatlc?n > Up to 5,000x AN, AT, 52
Tomography) Multi focus : 3Mode

Measurement function : Resize, vertical

EHEEIEMEH|

Jm
0x
0F

Resolution : Tnm@30kV
Magnification : 600x ~ 500kx
HEENM 3|24H Probe current : 1pA ~ 50nA MM, 2%, £F
Detects - In-column
Gas injection system

Ol 2FARHXIH0|E
(Focused lon Beam)

Jm
0x
oF

PSR NS JAEZE Al Cartridge : Shear, Pull, Push pull, Bump pull MIA,
(PKG Multi Tester) eTTE HIAEOl| Mot MAE AR 7tER|X| SENSHEE

HEHFE

EXHO| -
kY IESSP]] ZHH| : 800mm X 800mm X 300mm

BiE : 1x ~ 50x MIA,
EMm y H|R= 2
EM ™It | (PanelNon cgntact ML 24 oA B KGO E
3D Measuring HEA 3K £ JHs
Maching)
od ths ZAP| Focal Spot size : 1.0um
eum (Panel Computed [T A Table Size : 711mm X 762mm(W, D) MM,
Tomograpy Tilt: 720 HtEX|I SRS
Inspection Machine) Axis:X,Y,Z,T,R
T[] Sxf 25| :I.easiremlerj: me:trod : Dynamic, Static ax
ime Resolution : 1us ol
EMm Package Thermal TEM 24 . .
S . W =7e Temperature Resolution : 0.01°C HtoH|ISRRE
Resistacne Test)

Temperature Range : Max 150°C

HM-2E 7|2 MM BIL X2 ez @
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Ehapter 7| 2HE MM 2X-2E £, MEY Yot ZH|et #Es}

(2) M58 It
NEE= | mH|(2YE) |
Heg Inside Dimension : 1,000 x 1,000 x 800mm
THB/S 25 MNEY| P PNRERY Temp. Range : -70 ~ 180 °C MM, TH7 | X
(PSL-4J) Humidity Range : 20 ~ 98 %RH
Sca :_n5|d_e|3_ Dlmelr;smn 6?8 X gZ(JCx 460mm
T/C SESPNR] EETY T 200 A, T3 |X]
emp. Range : 60 ~
(TSA-203ES-W) 'En emp- Rang
Switcing Type : Damper
Hegd Inside Dimension : $548 x 550mm
HAST | 1IRnaug Ay o7 | K| Al2| A Wet Saturated Control : 105 ~ 151 °C MM, THZ %]
(EHS-431M) Pressure Range : 0.02 ~ 0.392 MPa
32 Driver/Regulator Capacity
Heafd 1@/ 16 Pattern Zones (16 slot)
HTOL | 285 % A7 {7 | X|~H 4 Temp. Zone MA, TH7[X|
(FXHT250) AC/DC Power Distribution
Adapter Board : Standard MCC 256 I/0
74xI2iSine, - 30kN, :
wea *:Eﬂjilr;.};gn(;joxTEHiﬁl\.lzsh/cmk 6 0 kN
Vibration | 1 A&7 iy S o A, 115
G-0230NHP o e
( ) LHELAFO| X : 800 x 800 x 800
Rapid-relay-based operations up to 2304
HH7=XY channels e
ESD Al A Latch-Up stimulus and device biasing o
. BEHI SRR E
(MK. 4TE) Event trigger output
Multiple self-test diagnostic routines
stesta s ;gn;zc:/ra;ul_rle / Humidity range : -40~150°C / an
I~ 0 R.M. i}
THB/S | (Temperature and SHEAE . . .
/ I-fumic?ity Chamber) 2 Temperature / Humidity fluctuation : £ HIEH SR E
0.3°C/ £2.5% R.H.
High temperature range : 60~200°C
A AH *70~0° M
T/C TS A Low temperature range 70 O.C Ml 1:
(TSA-T3EA-W) Temperature heat up time : Ambient HEHEYEE
temperature ~ 200°Cwithin 15min
Temperature range : -40~180°C
1 i ion: +0.3° HIA
HTST 2 M SIS Temperature fluctuation : £0.3°C 1:
(PG-2J) Temperature rate of change : Heat up 3°C/ X EREE
min, Pull down 2°C/min
EME Temperature control range : 105~142.9°C e
HAST AERA AT SHEAH Humidity control range : 75~100% R.H. u}Eﬂll_‘DE’T':' =
(EHS-220MD) Pressure range - 0.020~0.196 MPa(Gauge) meeRTs
DAxmAERTS l;llaln sensor board ) ax
HTOL | SE4siAgasl 224 rogtarh powe tn ol
Main GUI(windows) software X EREE
(HSB-I) .
Main system control board

@ HAM-DE 7|2t MM T2 ClEe)



7|2E MM X2 E Y, MElY Yot F(et BEst chaptea

a2c ‘ ALk ‘ S820F

£|cf Hodmt 745 1 3200kgf(peak)
A|Cff £AHT 74zl
Vibration | ESAIE7| P RIS A ;R;ZE 100,

(DC-3200-36) 2lth 518 7155 - 100g
Ao 518 £ 1 500kg
X MAHM ZEIFOH: D < 5Hz
Max. AC/DC Voltage : 1000VDC/750VAC

T2EHO[0{A Max. DC/AC Current : 20A
THB SHAEEH| =AY Temperature : -50°C ~ 172°C

(KSB-4190D) Input Voltage : 220VAC £ 10% 60hz

Current setting resolution : 10mV

) A H=

FHs

AEC-Q100-002-Rev-E:2013

HZH

Human Body Model Electrostatic Discharge

AEC-Q100-004-Rev-D:2012

IC Latch-up Test

AEC-Q100-008-Rev-A:2003

Early Life Failure Rate

AEC-Q-100-011-Rev-D:2019

Charge Device Model

AEC-Q-101-005-Rev-A:2019

Charge Device Model

AEC-Q-101-001-Rev-A:2005

Human Body Model)

ANSI/ESDA/JEDEC JS-001-2017

For Electrostatic Discharge Sensitivity Testing) Human Body Model

ANSI/ESDA/JEDEC JS-002-2018

For Electrostatic Discharge Sensitivity Testing Charged Device Model

IPC/JEDEC J-STD-020E:2014

Moisture/Reflow Sensitivity Classification for Nonhermetic Surface Mount Devices

JESD22-A101D.01:2021

Steady State Temperature Humidity Bias Life Test

JESD22-A102E:2015

Accelerated Moisture Resistance-Unbiased Autoclave

JESD22-A103E.01:2021

High Temperature Storage Life

JESD22-A104F:2020

Temperature Cycling

JESD22-A105D:2020

Power and Temperature Cycling

JESD22-A108F:2017

Temperature Bias and Operating Life

JESD22-A110E.01:2021

Highly-Accelerated Temperature and Humidity Stress Test

JESD22-A1131:12020

Preconditioning of Non hermetic Surface Mount Devices Prior to Reliability Testing

JESD22-A115C:2010

Electrostic Discharge Sensitivity Testing

JESD22-A118B.01:2021

Accelerated Moisture Resistance-Un biased HAST

JESD22-A119A:2015

Low Temperature Storage Life

JESD78E:2016

IC Latch-up Test

JESD78F:2022

IC Latch-up Test

HM-2E 7|2 M2M Tt x| Cla ez @
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02001 JHYIBt H2 27|22 AT |SHAEEIH 0O Ot B7|SE0F HEMAT|EZHTA
ZX{, 2 S LED-LASER-SENSOR-LENS S 4l9]
FHAHICTEEHCIAZ e 0|-28F 2opntx| Bl

L AI0 gt Tl A RS Sa HA AR 7|

73'|-_|_+_7 . o o o
S =g, matae JQS0] et MES M5 U EX BotE 9e) 2H29! AlY-nEI |
(KOLAS), FHXHIH 050 Lt KC A&7 |2to|m, 4 At =2 S Display 2 H7|H

O AFAHE AL
— = o
KHEOFO]| CHSE AZ|A AA| 7| 2O Z K| (24.06)E|0] 7| K|S HQ|E |1 e,

AFYA S MK Z 108HZ 9 §@ https://www.kopti.re.kr
ZH|o|x|

) stmzmy|asl AlBoISHIE DHX2A : 062-605-9285)

3 MM, LED X3, FE A%, Display % 215 F7|7K HZ0l chet S4-A21d 57t X2l
(KOLAS) 2 A12| MBI HALIS BIRSH 245 7|2iX/2l ARl 2

EHEHEA A&l ME dklim8229@kopti.kr, https://tncc.kopti.re.kr

ot Sl 7RISl et KC XA |2 HALY 7|28 ElE= S0t WA &
X@EUE S YL Horst, JHE ®IZ2 Debugging XIHSS +HotH, ZRIT I Pt Mg Txt
S

ot Al S2 X8t A3,

BN AEQISME cjk1790@kopti.kr, https://tncc.kopti.re.kr
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MM 2X-2E £4,

S oL EH|e ZES} chaptea

(1) E8EI}
NS | HMMEF | EH|(2Ew) \ 8% A
HEo2{g £F7| AZE Y HIEO2E
HIE ofl2{2 89 0.1 Gbps ~ 32 Gbps
(MP1800A) =75 A | OlE4S #91- 0.1 Gop P
A a3 nI
Mt 2y BEei4a  AMZSYUENRIE | - TR B9 12600 ~ 1640 nm
e = (Photodiode) (816008, 81640B) =Y AIY 2=~ 4dBm
EASY| | ANYE LHEORIS
N 2% :-110 dBm ~ 0 dBm
(81634B) =E™ A
X212 MY
SEETEMAY 2 1(-50 ~ 180) °C
(Tec-151W) ! ( )
5]
SIS amgun estEAm
HAEEAIH, i HHE 5 A OI%a 150 kN
(Optical fiber sensor) (AG-X(50KN)
FIS A
XIZA|Sd
BEA] s 55 A ZI= 120 Hz ~2 000 Hz, 20 G
(V790-185T)
Blackbody source and controller
R 41K 2 hol2t ol M 7ioat -251: (50~1250)°C
=9l IR 4lM 3 A 2 o ag | HeldimRe) Emissivity : 0.98 (=50 mm)
MM ZE =R A - 1-E~ <+ 13- PN ¢ 1

(R-CAL) 2r FAUL HAE

- 2F2:(-5~150)°C
Emissivity : 0.98 (A=180% 180 mm)
NETD : <0.02°C at +30°

(2) M=l1"

3t

N =] ‘ ZHH| (R ) ‘

7=z o RE,
LhEy 02 HH 12 KX 25 1 (50 ~ 140) °C REU S|, Z=E77],
A (SE-300-6-6) AE|Y Al - ZHIA % 8871,
N7 A HHMEF

IR L HE

2&TA02 25,85 ’
2E/EE s = rrt :§+ 21 (-50 ~ 130) °C, RPN EM171, H717|

AOIZ AIE - s & (45~ 95) % RH. ZEMK Y 287|7

= (vCs 7027-15) NP = e Alo(o) 1 et
FSMUI7| A HHMEF

HM-BE 7|2

H=ld B XE Cl 2| ¢F)



Ehapter 7|2 MM AXFRE EM MM

7t FH|2t EE3}

Ae= \ | (2 2E) \ e ALk S8 0o}
oz & Moz Y 2E,
eaE ea = sxmAcK 25 1(50~130)°C, SR EH717], EZ7),
A (€4-180) _)1|o§|:-lo;|1;0‘4 &5 (45~ 95) % R.H. AL U 2877,
e FEN7|7| Y BHEAHE
ay oix | BmzusE,
BefHK| DEfHX|AIET| LH;“J* 224 : (150 ~ 850) pm, BHEMI|7), =HT|7],
A® (BSD-IM3BOV-4008) iw 1K 1 150 m 0|2t %'é*kl % s8I,
T FEN|7| Y HEHE
MMz U BE,
= A7 M SRR [IH B, ZEIP),
2 (-50 ~ °
NE | (ATSS130-6-6) Mz A 251 (50~ 150)°C, 105 xoEA 2 28717,
YEA7|7| L BEHE
MMz U EE,
. TISAIE7| s Mz . BMEMI|7), =HT|7],
s A" (V790-185T) o FIS 120 Hz ~2 000 Hz, 20 G xmxw ol s2o12
= = oo x oo y
FEMNT|7| A 2AME
MMz U BE,
XA £AH Mz SEM EMT|7|, ZHT|7),
=7 A8 871 54 ted £7{1500G, 1 ms m 7], 227171
(M60) Al TR Y 8877,
BENT|7| U BRATIE
EMI. EMS -
CS : 150 kHz ~ 230 MHz,
RS : 80 MHz ~ 6 GHz,
HP7 g DP : 30 MHz ~ 1 GHz, S
X7 AlSEH| ML EMS,. EMC CE : 9 kHz ~ 30 MHz ; I7I7T TE;M
. ) y 'I'I' — o )
= ESWA4, | o g EMC FeEK 9 28717
AlE IMU-MGE, V-Dip : 0 % ~ 100 %, s A]| niﬂmxﬂ’;
Emc 32) M/F : Max 30 A/m (50/60 Hz), ceriilmEeE
Surge : Max £6 kv,
EFT : Max %6 kV,
ESD : Max =16 kV
HTIAIEY] MMz HEE,
HiTIgE (DOW-529) e YEXl:IP1IX ~ IP6X FEM EAI7I7I xH7|7|,
Ald NP MEY AIH gk~ D IPX1 ~ IPX8 K U 88|,
(DTS) %* tl7| | 3 2RHHE

@ HM-2E 7|2
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) A H=

EEHD

Telcordia GR-468-Core

7|2E MM X2 E Y, MElY Yot F(et BEst chaptea

HEY

Generic reliability assurance requirements for optoelectronic devices used in
telecommunications equipments

KS C IEC 60068-2-2

=HE A H2-28 T UEY AIE

KS C IEC 60068-2-30

2 Al H2-308 D FIIH W&

KS C IEC 60068-2-38

B AR H2-38% 5Y 2E/&k A0I2 A

KS C IEC 60068-2-67

B Al H2-678 !

>
ne

A e, 714 Al

y oo

KS C IEC 60068-2-78

o

2 Al H2-785 1 obE HENS| LS AlE

r

MIL-STD-810H Environmental Engineering Considerations and Laboratory Tests 510.7 SAND AND DUST
KS C IEC 61757-2-2 BNQ MM I H228 2 ZH-EXY Al
KS C IEC 61757-1-1 FHF UM IH1-12  HEE ZH - 2R Halia X} 7| HEE MM

Fibre optic sensors - Part 3-2 : Acoustic sensing and vibration measurement -

IEC 61757-3-2 Distributed sensing

KS C 9610-4-2 SRFIEEH (EMC) - R4-25 A8 U 5714 - IHIIUFUA Al

KS C 9610-4-3 HAIIHE A (EMC) - Hi4-35 1 Al % 575712 - WAt RF HXP7I TN AE

KS C 9610-4-4 RRHIPSBH(EMC) - M4 1 AT 3 578 71 - 715 W2 TS, BAS LA Al
KS C 9610-4-5 HAHIFR EH (EMC) - RI4-55 © AJE o EHI|2 - M| LY AIE

KS C 9610-4-6 HRHIFEEA(EMC) - HI4-65 © A% 3 58714 - HE 4 RF BRI ZHY Al

KS C 9610-4-8 HRHIEEA(EMC) - HI4-85 1 AlE X SF7I% - HARILAPIFUY Al

KS C 9610-4-11

HXTABM(EMC) - M4-115 : AIE X 57|12 - Mot Lo, a2t B, e Hs Lid AIY

TIRbmt gl 5 L ZEEH|QF ZFUY - FM2-1% | TAITE Yol L LY SPAUY - Ty 2

KS C 9816-2-1 i
| o
KS C 9816-2-2 FIRIF el S LA 210 SR - H2:25 | FRHIL o) 3 Ui SR - wefnia] £
AR} e 5 L S REuloh S - 235 ERHIL Wl O LHA SR - ALY e
KS C 9816-2-3
=3
KS C 9816-2-4 SRHI ] S U SEIRHIOF SR - RI2-45  ERHIL ol 2 U A - L 5

KS C IEC 60529

il

Qato| U Hs 53 FE(IPRE)

HM-2E 7|2 M2M Tt x| Cla ez @



Ehapter J|EE AN AR E S, MEY ot Yot BES

et A2 12

o SHRAT|AAT S HEO| HA MEZH|A SM Mol 3N HA'o| 2850 FIHHAA
(N-Lab)zt 27tH LA M(N-Facility), 27t&2H| (N-Team)E X|H, 2FotHM FEH odsts
st YO, HIETH| AT U XE7|& Yo A Al EZ0| MAEH It 5 7|

= A& S 2ot =25t U3,

o 7|2 £RI|S2 7|20 HFNE, Jutetit, MY Bt SS Sl =7t & AL
Hofl 71043t7| oA DIHEE7|E B AFMYT|E T, 7[HR-EE S A dely o

U HBY =2 7|A ML= HES ol ChE =8 7| A A= &

o ot gt 2SI oY
At AX|LIOfRE Sty RAT|E, S8 AAH 7|E SS A7t AL, 0| Chfet 2010 48

2 d
SpAI717] Slef im2iehn g, FR APE0RRE MRIATIL AlAT J 3 M2iTIE 71Z
o, JHSSBAIRY DEEA/AAY M2 05712, M5, HEZY, OFFA, $BTT} 7|2, A

= To o [=] [ X)) Loy T o

2| AXIL|0fZ CIX|Het CPST|EE SBl/AHE3E 7|& T W MMY MF +=EF7| Tehoj| cist
o

MY S I|SXIHE +AstD A

https://www.kimm.

A R4 7MEEE 156
=mjo[x| re.kr/

[AIHTY (0]HZ AL, jjlee@kimm.re.kr)
Sl - HRZIALEEER HEAF (dcbaek@kimm.re.kr, KIMM A2 HIIH 2 A)

Nggs MM ER | mH(2EY) | 85 | Ates
L S ine Vib " ZFIt4= HQ| 1 DC ~ 25MHz
wr v Esuey FE £ :0.01um/s ~ 30m/s
= (POLYTEC GMBH) EEJES (BN sfiALE (Angular resolution): <0.001°
el MZ ALO|= : a few mm? up to several m?
. ":'%ﬂ A2 YU TE 5H, BNC 2F LEMO ICP 2/2i/ 241l (S A| &5)
S g 428 25 25 9 EHEO Ci3t | - Q2] Mg o 316V
HE FE 5 Al AE 48,1 =5 ZI}4 9l 12 512 kHz
INFEC-2012-06-164462 AU/EH BE, CI0|E{ 2t : 224 bit 0|4
HEE2| DE UMY | o U ALEA1MQ Ol

@ HM-BE 7|2 ME[H B X ez



7|28 WM AXH2E

Am

M, ME|Y HIL Rt RS chaptea

NS | MM 3R | zH|(2El) 8% | At
ﬁ—c;llq ) UmHA 2M7| A =X jﬂr# %‘:—?—l 'ﬁg:-':-|~|110MHZ
s FU|EHA FU|EA £ HIAE Mz 28 H2| 5mV~1Vms
. NFEC-2012-03-164537 -
A f DC &} 42| 1 OV ~+/-40V K= 0mA ~ +/-100mA
e o Hotat stz o 2%
=5 A" /NFEC-2015-10-205263
H|'HZF UFPA, 25 28l : 0.08°C(60Hz)
s HIEZE Z|cH 0.03°C, Gatat o|0fX| T 1320 x 240
sxAy | B BEH2E 57| BH2E 2 ZYR2=rh 1 -40°C ~ 500°C
/NFEC-2008-05-070979 LHZZ, LHEIS 130G, 3G (G : 37t4E)
A8 2 1-15°C ~ 50°C
Accuracy : £0.1%F.S
E3a . E3 EFP ALY £5 x5 Nonrepeatability : £0.05 % F.S, Output :
=5 A" /NFEC-2007-12-051121 1.5 mV/V
S| ABIZIAIA 1 0.1 %, EIZIA 10.1%
Z[CHER 1 10 KNm, 45 KNm
es CGEEIES A4 © 3,000 r/min
*x+I| " E3 E3 EFAIAL E3 =¥ HYUE 1 40.1%
T /NFEC-2012-03-158359 S| AE[2IAI2 0.1 %
Z|ZIN10.1%
Z|cH3 =223 £ 400 bar
AL 2 1 -20~50 °C
s omt K EF TH| LA =X 7ts R 89l 2~600 L/min
2 b
=HAIY e /NFEC-2007-12-051152 QEUENAY =M Okt +29%, +1%
3 MY Pulse M4
=3 ML :DC24V
ERA e, BB
=5 i 37] 1 (12.7~7,600)m
HIREA ZH b2 FH 1 76 mm TR ks
omr | om | HESHSTEIW | INS SN, DS R, | o 5 ksHim Y34, Baag
o e T NFEC201203158385 | 19t RH R & HYUE : 1% typical or £0.002in (£0.05 mm)
TenE & £0.1% to 0.3% of reading
=T R4 Hel 1 (-46.0~46.00m/s
=8 il SH L 7T6mm7EX|

HM-2E 7|2 M2M Tt x| Cla ez @



Ehapter 7|28 MM AXE2

(2) =18 It

NS |

| (2EE)

HoL EH|ot HES}

A
AXAH/H TS/ CNC Hlo{7]2] MAt2EtAS AL | ¥&Z:-50°C ~ 150°C
AT | ST HIEH| | o 2AET Z70| FOjF Aol | o T TS A/CH 1,500 Kg O[At
/NFEC-2023-01-284424 M TS G SHAED E5H A Y &% © -50°C ~ 150°C / 20% ~
o L3l 98%
AT ATHA|SEH|(A E&2C X
LM 7ol sens AHiE ojgsiol Algst | o ToMHBHIME 28 A5 Ko
AolE - (B2 HAE 11,500 rpm))
+ 204 AR 2 ZZ0IM| LM 70| 2| =
MRl s | s A% AHAERH|(ME BE A5 O
=Te R0} (HZBIHSE 12,000 rpm))
HHEA| ZHH|Z 1%12(10-9mbar) .
E 23X E‘E . X
Aoj2 Em[ﬂm TIX| S| S8 B EAET faas’gger s;ze 1D(2,000 mm)
Nl sy | E MBTIECL oot sy L '.";; .
EER OO I oume- S m
G)AHAH=
BEHD FrE]

IEC 60068-2-27 Environmental testing - Part 2-27: Tests - Test Ea and guidance: Shock

IEC 60068-2-6 Environmental testing - Part 2-6: Tests - Test Fc: Vibration (sinusoidal)

IEC 60721-2-1 Cla55|f|.cat|.on of environmental condltlon§ - Part 2-1: Environmental conditions
appearing in nature-Temperature and humidity

IEC 60721-3-3 Classification of environmental conditions - Part 3-3: Classification of groups of environmental
parameters and their severities - Stationary use at weatherprotected locations

IEC 61000-4-2 Electromagnetlc comPatl'blllty (EMC) - I.Dart 4-2: Testing and measurement
techniques - Electrostatic discharge immunity test

IEC 61000-4-3 Electromagnetic compatibility (EMC) - Part 4-3 ! Testing and measurement

techniques - Radiated, radio-frequency, electromagnetic field immunity test

Electromagnetic compatibility (EMC) - Part 4-11: Testing and measurement
techniques - Voltage dips, short interruptions and voltage variations immunity
tests for equipment with input current up to 16 A per phase

IEC 61000-4-11

KS C 0704 Mol 71712 B A2l B Mot ol LiHYy

MIL-STD-810F: 2000 Environmental engineering considerations and laboratory tests

MIL-STD-810G: 2008

Environmental engineering considerations and laboratory tests

@ HM-BE 7|28 ME[H B X ez



2003t LK} 81 BHEAZ0RS| AT7HE 3 K RARIE FHEL2ZM Lk 7| &2 Z7tE
S Moot 2 MA-T| 7|6 FHo 2 MEE L QIEEL 7|22 2 3,450m22 HE
221E1 2000iCHe| HH|(X2} ~ 8%)5 E Rt AetHo] AIiES K|

27 ZH|0|X| : https.//www.kanc.re.kr
HI|E AQA| HED T
&l raA 88T = 109 g?qu MH|A ZH0|X]| : https://css.kanc.re.kr

-NEHEMAM 2|4 AT (031-546-6327, youngsu.choi@kanc.re.kr)
- JMAMM(S4) ST (AT E, B 9AS (031-546-6214, kyungho.park@kanc.re.kr))

SN}
7

= BEIC | e IEEEE
Lie QIR 57 R -
. [E]
KS D 2716:2008 SERHIOI(L0 nm ~ 2 pm) 2021
. EEESIEES R
oS : Ié
ah K5 D 8>44:2016 S 24EIRFRI0| 20/ Of8t 9110 nm ~ 2 um) 2021
EERERLEV TR
: W
K5 D150 922011398 AR EXH0[2 241(190 nm ~ 100 ym) 20
KS C IEC tsnt s
2 A3 20244
60068-2-14 a3 Al
Nz
KS C IEC
g2 Al 2024
60068-2-78 = A
ZtAHIN Sample chamber : 80 mm hot chuck
(%) HEE S MM M5VC (MS Tech) | £AMM 5T} Sample image £8 7ts
459t 1 gas port, 3 positioner

HA-BE 7|2 M2 B X2 ez @



Ehapter J|EE AN AR E S, MElY ot PHlet BES

(2) =18 It

23 | BEZIC | e IEEEE
KS C IEC
HAEH AY 20244
60068-2-14 2= A
MEY
KS C IEC
stests Ay 2024\
60068-2-78 & Al

2 | Thermal shock
Al (TSE-11A)

Hot chamber temperature range : 60 °C ~175
°C

Temperature heat-up rate : Within 30 min
from ambient temp. 200 °C

Cold chamber temperature range : -65 °C ~ 0 °C B, |-
Temperature cold-down rate : Within 90 min TR XL S
from ambient temp. -80 °C

Temperature constancy : Within £ 2 °C
Temperature recovery time when moving
chamber : Within 10 min

b AXH, AXE
2E SO 2gH
of CHSt M-It

oz Temperature &
Al Humidity Tester
- (PH-1KT)

Temperature Range : 10 °C ~ 100 °C

Temperature Control Accuracy : £ 2 °C
Temperature heat-up rate : Reach 100 °C in HEEA|, ®7[-
30 min at room temp. RPN AN S
Humidity Range : 60% R.H. ~ 98% R.H.
Humidity Control Accuracy : & 3% R.H.

) A H=

EZEHD

1SO 26142:2010(E)

BEY

Hydrogen detection apparatus - Stationary applications
= 1SO TC 197 (=27|E)0ll M JHL &
= KSEES: A88L2t0|AA (ISO/TC197 COSD 7| 2)ol|lA KSEESHE ZIF0|H TA|gt

=
Lh2 AR (23 = 241 E7H0)|E)

J3089 Characterization of On-Board Vehicular Hydrogen Sensors
KS C 6590 2007 7tHE7HAZR| 7|2 dSAle U
KS C 2150 Dxoielold FTM LA RHE B RHEM 2T WY

@ MA-BE 7|2 M2l Ty
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BEHD

KS C IEC 60747-7

7128 WM AXH2E

m

M, ME|Y HIL At RS chaptea

HO| 22| EMX|AE(YR)

KS C IEC 60747-8

A 23t ERX| AR (YR)

JEP159-A

Procedure for the Evaluation of Low-k/Metal Inter/Intra-Level Dielectric
Integrity

KS D 2716:2008

KS D 8544:2016

KS D ISO 9220:1998

KS C IEC 60068-2-14 353 Al
KS C IEC 60068-2-78 shRatE AY

W28 ek Held Bt xie s @)



chapter 7[2E M &X-25 54, M2 Bt FH|2t #F3}

|

o
4
P
[2
=~
>
z
oot
[0

ozt K

SHo|x|

T RYUS| IZTHYARIBI|IHOR M7|EHURTIH| wat HEE J|[ES S| ‘e
A Mot ‘R01o| 4| M eAY0|2k= DIMS HIZOR HMiFe| He-otd U A= Sofl Ciet
ANggotr sl S2IS XY, 245 gH|o| QPHTIEt 8l 7|&d2, A% 7|7[of 2t wHAHA 8 5F
71& XY, 3 8ol sielelE 2= XY (MY, th) S F2 Aol +8S S8l ME7|Yel 71e+

0t ZWAHS £0|= NS SHE otn ACH, MTF AlgelS7|2tntel nF, dHS Sdf 2|
Mol 7|53t Hets Zetstn AS
A7\ & QHARA] AEL SQEE 723, https://customer.ktl.re.kr/web/

contents/K102080200.do

- https://customer.ktl.re.kr/web/main/index.do (2 Z4H &)
- IHAER D HEE FRAHTR, thkwon@ktl.re.kr

ANggs | MMER | EH(EEY) | 25 At
Keysight H55s / 3G o= =4 3GPP Rell 15~16
eysi s eleasel5~
56 IoT 56 &7 e 59| GCF/ NSA/SA Dol
Hogmt | 10T Mo oS PTCRB1 RF X2} uarmode
Anritsu MET873NR Alstolx TDD/FDD Dual-mode
Frequency range 9kHz~44 GHz
Resolution : 0.01 Hz (analyzer mode)
Aging per year : £1x
aMaz BMEN HRAHY EBY oMDE MoEH Number of trace points (receiver
loT HIA| ZHAAH” S scan) © up to 4,000,000
Sweep time range : 1 ps to 16,000 s
SSB Phase Noise : <150 dBc (1 Hz) at
10 MHz
=8 FH4-HQ| 1 Hz ~ 44 GHz
oy Mg AHERIS 7| 4 EpR— Eells HEZ(RBW) : 1 Hz ~ 10 MHz
loT MM Low noise amplifier : 30 dB
FFT 7|8t EIY =0jQl AZHOR X4 £H

@ HAM-DE 7|2t MM T2 ClEe)



2AHEE Y, MRl Yot F(et BEt chaptea

ARRE | MNER | zH|(2El) 25 | At
Hx|E HA|HA Magnetic Field A I A=Y | o EEHR I nT~mT
Zh= mot T Measurement System MM 24 ZFI o DC ~ 100 kHz
Spectrum Analyzer
2o = 1S P avz MM &S L=(Noise | © Noise Level: pT/y/ Hz £l
g EQAY | HX7|HAM + Low Noise . .
o Density) 58 CHSZ: 1 Hz ~ 10 kHz
Preamplifier
Fhb MM Signal Generator + SH X7 |1F 2ltof b= Hel1 1 Hz ~ 100 kHz
SEHIt U Helmholtz Coil M Fot S EIL o QIM/TIE EM 24
o ojzy TEMPErAE | o sl 52| - AEEHSL-40°C ~ 150°C
. HAZ |4 Chamber + Data .
Al L Drift Gt =3 oPH Y + %FS
Acquisition System

M range : 16, 80, 400, 2000V
Clo|RE, 8L . CI0|RE, M3 Peak (Pulse):10(20), 2(4), HEE A,
Curve Tracer =
EAMK|AH /3708 (Tektronix) E#MX|AE EY 0.4(0.8), 0.05(0.1) A 7] %t
Ed=H =3 X x| A (Z/H) : 0.26(800), 6.4(20k), ESNES]
160(500k), 20k(12.5M) Q
&L ' Capacitor
RF Impedance/ | 2| Capacitance, ZIb4= Q| L IMHz~3GHz wrz A
RF Impedance/ | Material Analyzer | ESR,D(Q) & Am|EA mi2q0lE : L, C, ESR, D(Q), Z 7‘1I_7|-7‘*7,<f
Material Analyzer JE4991A A, Inductore) S mi2{0jE : (BA)QFE, (BA)E "Aﬂ"E
(AGILENT) Inductance, ESR g e
QD) =¥
Network
ewor . ZJF0}ba 1300 kHz ~ 6GHz 2 A,
Analyzer ST RFMIA AXE i
Network Analyzer JE835TA sjzo| E4 =5 £[C 421 22 010 dBm H7|-Mx}
=l =o |Jo
D icR :143dB EONES
(AGILENT) ynamic Range b
8L dEIAE
0|85t £Z0|Lt
He Leak Test - HE A,
€ oA ISl gy o =X L= 12X 10-11 atm.cc/sec :
He Leak Tester /979 - 70D il R MI|- Rt
LHOIIM F&E= BHSZE 1055 =
(VARIAN > A% S
0j& &0t &
B AEHE TS
lon Migration .. .
Evaluation 8 lion H|ofxH'd 1 50 A 0|4 urE |
lon Migration Svstern migrationol| 2|3 Fet#e|: DC (1~ 100) V, 0.1E4 I1I_7|-7<17’c}
Evaluation System Amlosocs | PCBESCITE | o S5uslIDC(1~100)V, 016t e
(ESPEC) Mg S 25 HOIKE 5391 120kQ Of5t~10TQ 014 e

HADE 712HE A2 B

REELELY37)



Ehapter 7|2

nE
=

oed
O_l'__

Of (Optional)

Standard 19" cabinet
Control panel & sub rack
Industrial PC

A,
ol
Burn-In System Burn-In System | & ! pHAH Power part (300V ij type) 6 set ™7|-Hx}
Power part (600V 0|3t type) 2 set ARHE
Power part (1000V/1A) 1 set e
Power part (1500V/1A) 1set
2542 ~260°C
Rapid 25 1-70°C ~+180 °C ( £0.3°C)
Ropid Temperaturef|  Tem efature / 8r 37 2c &E 1 10%RH. ~ 98 %RH. (£2.5%RH.) HHE R,
. dit‘; o e w3t 9 Rl S #gh(H) : 15 K/min | SRt
Chambeﬁ 285 A LASL2 : 100(W) x 2000(D) x 90(H) cm AR S
T2l 1220V AC 30 50/60Hz
Mini
Temperature/ | 8% : L2, LHG, 25491 -60°C ~ 150 °C Wb
Mini Temperature/ perat ° SEH9] 30 %R.H. ~ 95 %R.H. ==
. Humidity U 28418228, o - HI|HRE
Humidity test Chamber SN L8 1 40(W) x 40(D) x 40(H) cm AT E
ISH661 (ESPEC) | ° 2|72 1 220V AC 10 50/60Hz e
T t
e:upnizi”m/ S :70°C ~ +180°C ( £0.3°C) e
Temperature/ Chambz SIS g o &S 1 20%RH. ~ 98 %RH. (£2.5%R.H.) I1I_7|-I17,(}
Humidity Test JPSL2KTH 28#8228 5= 8« LIE 1 60(W) x 60(D) x 85(H) cm “AI;E
(ESPEQ) AN F2l 1 220V AC 3¢ 50/60Hz e
Temperature/ T 1-40°C ~+80°C ( £0.3°C)
Humidi . &E 110 %R.H. ~ 95 %R.H. (£2.5 HHEA),
Temperature/ umidity L LS LHE 8 : ° ’ ( - ,H"
Humidity Test Chamber " opsgmgars R SRR
- - o L2858 X X am NS
[EBE2EAOPZT22 s H 82 : 1900(W) x 1900(D) x 1900(H) ZSNES
(ESPEC) = F2l 1 220V AC 3¢ 50/60Hz
oven 2E 42 ~200°C BhEA),
e stHAIS I LHE2H : 60(W) X 60(D) X 60(H) cm 7| Hx}
PH-201 (ESPEC) = 8% : L&A
/ ( ) 2 ez 1220V AC 1 50/60Hz AXLE
Rated Force
As/g Ay | esystem/ | BEIES,EH, g e 160 ki i
celmETE EDS8000WLS4- | 2&- 5 2eiAd X A is
445((=)e2) Frequency : 5 ~ 2,400 Hz EriLd A3

2EHQ| -50 ~ 150°C

2EHE 1 5°C/min

@ MAM-2E 7|2
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2AHEE Y, MRl Yot F(et BEt chaptea

AT

Shock Test
System/ SY10-
200((F) =l =)

Acceleration : 100 ~ 6000 mf§
Pulse duration : 40 ~ 2 ms
Max payload : 200 kg

Table size : 600 x 600 mm

Altitude 29| -70~100°C
. - M 25/ME F
aE | Chamber/TAH- | Z:X7|2f LA 2E#EE 12 °C/min. Holet Alztol
al A .
500(WEISS ANg(n1oE) 1T A2 CH7]2 ~ 150,000 ft. Chst L Stol
TECHNIK) A®E 2T 8+5 190 kg
cing and s 26 #9]1-20~ 150°C MM R4/
. Freezing Rain gLy a4 ~ . = 24| 3
Z 22 AT " S 42120~ 98 %R.H. Arg & 28 2Hoj|
Test Chamber/ | Li& Al eTuBlE | 1°C/min CHsH LA B0l
()0 20| X]) s STeTe
2EH|1-70~180°C
& 9 Ald KZ/R2E/ME
o 25 iR = SEH2 130 ~95% 1‘1‘/ /tfl
U2 Safety Chamber/ SHA[E 9 A3 873 1800(W) x 800(D) x 800(H) mm | & aat&o] st
HEZ A WTH-512-3K(2IE]13) ;lij =T Temp.heatingchangerate : 3 K/min. | XAk L 2ol
. Temp.coolingchangerate : 3 K/min. (B ES I|5)
ARZ H|oh H5 150 kg
YrEREE
- 2EH9| 1 ~50°C
-HAHDOZF ()5~ 3
. . . ) ::.-:._A—ro 0.5~2.5m¢/80cri/h A KRS
N Cyclic Corrosion | 8k :E+EFAE, g2gsne AFRE i
Ao|2 A&7 Test Chamber/ = BT ALO|Z2 - 2221 (10~60) °C _—
=T CC1000iP(Ascott) = Al - EEH2| 1 (10 ~ 95) %RH LH; stol
LB IS °T
-2cHe| 1 (-20 ~ 70) °C
-&EH?| 1~ 30 %RH
W S . B WS A ANEH4 1 1EC 60529, ISO 20653 & &
. AETSPINE g 274 M 2
L4 AR Tester/IPX i L
Lok(mypy) | VEBCIMEEME M8 IHs AIRIIPX1-8, IPX 4K, 6K, H5 gl
i Zlofe 2ol 9K
8 I H|OBE O] .
A=A _) -
Dust Tester/ X|, Hizhol| el o 25 1000(W) x,l 000(D) x 1,000(H) MM ]
HXIAIE| JFMD-004(%) | Xlot 22 S Ciet c ’ ’ LLHM stol
JFM) o BIx| LA m °T
51 X ZALLA IR W RR RE IS
SAF 3L ojof| st
HX| 43 s EfY
BE MNAH A

HM-BE 7|2

MM -t R|Q Cl2Ee] @



Ehapter 7|

z

nE
=

o, Y HWoL ZH|t EES

o) 715 100 G
HeH 515 © 150 kg

i BT g5/2F M . .
Centrifuge | 8= BS/PFH |0 c mae: 2016 T4 sl
HAotEE Acceleration HE0F Y EQ|
& s AC M= 2E 75 Al 2H gysud
AlE7| Tester/GAT- 7H5 =0 CHEt . .
ey | s g - MEIRE] 10 ~ 1,750 RPM 0|4} L4 ol
v ceEaE - HQIAFZE : 0 ~ 240 RPM O] &
Signal : 120 ch
MH22F: 600 L
82T [ |EC-60068-
. 2 1 (10 ~ 90) °C
Gas Corrosion 2-42, IEC-60068- SE#9] (10 ~ 98) %RH
AT (10~ b
TestChamber/ | 2-43, IEC60068- 7;\ ol e HE B9
TARAAIST| AirEvent Gas 260 2%, 5 Y . 7}: _,'_lt' °m TIAEAl
60270MWElss | gedtasre O TR Ly el
TECHNIK) | Z4sto] 2gal e
Al mot - H2S 7tA © 25 ppm % 200 ppm
= - 502 7HA 1 25 ppm % 300 ppm
Dew .
Condensation HEZ 22U (50 ~220)°C
Test Chamber/ B I IEANY, Nz 29 (-80 ~ 70) °C
e D:V;“ T 2aAoiZAE, | - D2 IIEAE 14 °C/min REE
NP cond ) HZAIE D2 F0l|A Hex Wzt&T 16.3 °C/mim etAof| chgt
on f”iat”“ SEHOI ST | o NEDATIS Al L ot
e 2|7 - 2% 9l (25~ 45) °C
Chamber(WEISS & 119] (50 ~ 98) %R H
-= o] . ~ oOR.M.
TECHNIK) =T
1 SAE CCD FHHIEE : 12M
3D Mee.asurement 2 ABE 34 (igzxj(n?:oogfiels s M 3KF A
el HAA] Equipment/ 1)t 51 proy 58 g A4 dum ol U uyE 2n
ATOS CS AN AZE: 1 O|LH/3
EX s &d s &5
12M(OMAGOM) MM 23 : 5kg OILY
Ar222l I Blue LED Z¥
Measuring principle : Horizontal
. gegmapyy, | lomperature range: ~1600°C MM HE 9 A
A 57| Dilatometer/L75 WS ofsH Resolution : 1.0nm A, WS,
Horizontal(Linseis) =5 Measuring range : & 2500um otohEl =

Heating rate : 0 ~ 100°C/min
Resolution : 0.1°C/min

@ MM-2E 7|2

=21
=
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2AHEE Y, MRl Yot F(et BEt chaptea

ARt IS

Network Analyzer
/ES080BNA
(Keysight)

-

i

2 12o0r4 ports
1140dB
4153 GHz

x
S

oH
2 M= 110 dBm

01 ZOIE 1 AQEA M XD &£E 2 ms
0{Z2|#|0]M : Signal Integrity,
Balance Measurements

fnd

x
=3
=]
=
L

H do m

M Bt o

N

BHEA,
7| HAF AR E

. 23m(L) X 17m(W) X 9m(H) BhT A,
FXHI}HEA CHSS AL MM HALEA =5
e e e oM © | ©SE,NSA, Svswr, FU, ALSE 7|& 5% WIIHx HE S
L N Modular PAN Type, Galvanized Steel A,
TAXHIHENSH Al EMIEEE EMI A
e Al == | SE, NSA, Svswr, FU, ALSE 7|Z 55 | ®IIHRAIZES
- N Modular PAN Type, Galvanized Steel HEEA],
FRHIHLAA A|S EMS 2EE EMS AIH
ke A === | SE, NSA, Svswr, FU, ALSE 7| 5% | HI|HRHIES
Frequency range : 10 kHz ~ 18 GHz
RF Power amplifier sheA
FIRHILF HEALY AL FIRHIF HEARLY AL : . =
SEAPLEA Al MRt Y H EIKE“ f’tﬂ fLH Frequency Range 80 MHz to 1.0 GHz ARfcholel
(EMS) NIEAIAR | (RS) £H Output power : 600 W WAE M £
Power amplifier with 100 W
Reference frequency : 10 MHz
Frequency range 9kHz~44 GHz, LISNS
Resolution : 0.01 Hz (analyzer
mode)
Aging per year : = 1x
s Al HEARA ZFSH(EMI) | FIXHIF SEARELSY Number of trace points (receiver scan) HEE A,
cTe E=SNENC] (EMI) =H : up to 4,000,000 I WA HE S

Sweep time range : 1 ps to 16,000 s
SSB Phase Noise : <-150 dBc (1 Hz)
at 10 MHz offset / 500 MHz center
frequency

HELHY Al

R M=
(CS) AR

HEUY 55

Frequency range 150kHz~250MHz
AM 80%, 1kHz

XS AE X9 TS SW I S-A|AE
LA

BHEA,
HIERAE S

HADE 712HE A2 B

xig clER) (@)



|, S717| £FT, M), | ESD 30KV OI(EC 61000-4-)

HIHMERENY, | HRLUSAY | D 2 b Al Burst : 5.5KV O AH(IEC 61000-4-4) HHEH),
ALY, 2EA, NES ;; o Surge : 6 KV OIAH(EC 610004-5/EC | X7|HAHZ S
TR L e 61000-9)

S st E217 4-Quadrant Amplifi PAS HHEA|
stou = i
=z s mummeysy | uadentAmellerpe Aottt
A8 AR e FSINES=! 20000 57| A HE S
SIGNAL&

SIGNAL& SPECTRUM Zot4 89l 2 Hz ~ 85 GHz whe
SPECTRUM Q|4 10| = 1 <-136 dBo (1Hz) N
ANALYZER ANALYZER o] 24 CHHZ : 8312 MHz WIS S

(FSW85, R&S) s
LHE ZE 42 or 4 ports
Network 4P of= ol
Analyzer HIEHo MSEN e Signal Integrity,
Network Analyzer y o = a © |CH b 1 53 GHz & Bty
/E5080B- 253 s24 M2 10 dBm Balance
. == |_ﬂ
NA(Keysight) 201 BOIE, 1 AS|Z! T 1 45 12 ms Measurements
) 2 H=
s | BZEY
CISPR 15:2018 7| =E U FAIS |9l RM 2o S FH ohA A 2y
CISPR 25:2021 A1, HIE G LRI 7|2t - 2 o) 54 - 2HE 47| HSE 93t 31 U HH W

CISPR 3212015

CISPR 35:2016

X STIAM AE IEX EFZ:_ O| | 1 EE h St &
IEC61000-4-2:2008 AP Metd CHAE W EHI|S-HM| G™ M HAE
IEC 61000-4-3:2020 AP Mot T HAE W EHI[S-WAL 2 FO, X7 WM HAE
IEC 61000-4-4:2012 HXb7| s2te CEHAE 8l ZEI|&-H7|H WE It /HAE WM HAE
IEC 61000-4-5:2014 HXP7| MM CHAE 9 Z-I|&-MX| LHY HAE
IEC 61000-4-6:2013 M| MM TEHIAE Y EXT|&-2 M FoH-Eof ofs FEE H T deol it LA« HalE

1SO 10605:2008

I1SO 11452-2:2019 =A%2 20|l

T2 KPR A HAP| | X| 2 Qlet T2
&l A 2

CIEZ X

El
r
=2
fim)
rot
-4
0x
o
B>
m

I1SO 11452-4:2020 SHIA Of7| e

T2 KPR WA TR | ORI 2 Qlek HI| wEtol ot e H

Az 7t Rl Clse)

@ MAM-2E 7|2
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ISO 11452-8:2015

7|2E MM X2 E Y, MElY Yot F(et BEst chaptea

T2 Xp-Eoie] SAF HALT| oI 2 I3 TI| wetof st R4 HIAE YH-8F DA
7|Eoi| chgt Ly

ISO 16750-2:2012

E2 XP-EY| 8 HA gH|of 2 =AU Bl H|AE-28 [ HT| B

ISO 7637-2:2011

T2 ARY-HE 9 APOE I8t Hy| 2% I 23 BN 2 HY| BE M

ISO 7637-3:2016

EEZAE-E S ATOR Qlot T wek-38 L 384 0]eo 2elg S 8FY YU |/
=4 2ol ot TI|H ot T

KS C 0304:2014

KS C 9610-4-11:2020

KS C 9610-4-2:2017

KS C 9610-4-3:2017

LAY RF TR | LG A

KS C 9610-4-4:2020

FII% B2 BT HA/MAE LAY

KS C 9610-4-5:2020

ME UEAIH

KS C 9610-4-6:2020

MY RF HAZ|1E A

MIL-STD-461E:1999

Fur OlE{H0|A B 1 oh9| AIAS U FH[S HALI| 2 S4 HIO{of et QA5
& ohel AIAROILY FHI7} Ol = 8 HA| HH(EME)OIM RS of XIHE 47 618 2%t
Lhollxtel BHS 25

MIL-STD-461F:2007

YR IEHO|A BE | 5t9 AIAH 8 FH|o| HAY| ZHY S4 Fo{of Cish 2 AR-
TX7| ZHY(EMI) & H|OIE 2ITt QIEiH 0| A S B AT @7 AN

MIL-STD-461G:2015

U QIEIO|A EZ © 5t9] AIAR U B0 HALY| ZHY S4 Hojof thet TARg- H
AE7| ZH(EMI) HIOIS 9I8t QIE{TO|A % B2 25 QPARY

KS C IEC 60068-2-14:2009

KS C IEC 60068-2-1:2007

KS C IEC 60068-2-2:2007

KS C IEC 60068-2-30:2005

KS C IEC 60068-2-38:2008

SAANE-ETAIY, LHEAIO|Z(12h+12h AtO|2
AN

BN RE/EE MOIZ A

KS C IEC 61373:2010

KS R 9144:2021

MIL-STD-810F:2003

MIL-STD-810G:2008

= HEAH-MA(RE), D2, M2, 5, RM0l Aot 2, AL 22, &, 3H0|, &
2, Zel L HX|, S Y], B, HRE, TS, AT, 2, A O], BE UE, 2Y/5E
P

HM-2E 7|2 M2M Tt x| Cla ez @



HIL EH|ot HES}

oA 2t K

2z MM
s Sy
AlgEH|

SHEALSAIA T A AL LA

SO, H77H

&7 [EXIH, AlRIE,

oo,

SHEHE HoA| SHT SHE SH=Z
303 e=AtSAIA A

Temperature Test
Chamber(Z-Plus)

©

EH0|X]|

SistE 2l

55t YALO|E, https://kts.katech.re.kr/

-Hg 77

ISO 16750-2,
GMW31725

- GMW STANDARD

SRAISAATAS FUY KISAIRAC| KR! Shiot HoI S 9Jo) ot N7t 818 20t ATy
P ENLATIEEDS

, AERIS S TS XS .

https://www.katech.re.kr/

MH 2T 1 -45°C to 190°C (-50°F to 375°F)
XMH 37| LHE : 97cm x 97cm x 97cm 2 ©
106cm x 159¢m x 20cm

CSZ EZT-570i Touch Screen Controller
with EZ-Tilt Ethernet monitoring & control
Slide-Out, Adjustable product shelf

Two, 4" circular ports

O[] MM
S-S
EM
o

AlEEH|

XHEE |o|EHA

Radar Sensor for
C2C AEB
(Delphi ESR)

MM =
-3Eass
FCWS/LDWS XM=
AN, [EE11]

HYESTA 45

Horizontal Field of View

Mid-Range (60m) : £ 45 deg
Long-Range (174m) : £ 10 deg

Update rate : 50 milliseconds

Range rate : -100 to +25 m/s

Integrated 3-Axes Accelerometer
Adaptive Cruise Control with Stop & Go
Forward Collision Warning

@ MA-BE 7| M2l HY

PRI D ES



(2) =18 It

7|2E MM X2 E Y, MElY Yot F(et BEst chaptea

SER{ES| 1 -70°C~190°C
Heating rate : 5°C/min (performance

. Sk J— ?/%E 2207| shou.ld be in.linearit.y up to 160°C) XAt Fpot
gy sl daly (SSE-T6TH-WYS) sloflMel BEo| Cooling rate : 5°C/min (performance |, A 22 Hop
(R, ¥@x4 75) ISAY 2 should be in linearity up to -40°C) see s

SEH 0| D 10%RH~95%RH
Humidity Range : 10~98%RH (38°C~ 88°C)

RS FAE7|ot
(EMI/EMS EMC)

EMCTESTE 7|7| | IFsdof CHst HeM * Output impedance : 50ohm

Pulse width : 50ns, 100ns, 200nsm
250ns, 400ns,andany combination
thereof, maximum width 1us or
10ns(the shortest connection)£10%

QA QI HHAE * Pulse voltage : 0.02~2.00Kv

AEES gt External : 10ms TTL/Open collector
negative logic

* Variable : 10ms=10%-~100ms 80%/-0%

*Line ! 50Hz or 60Hz, Injection

phase angle : 0°~359°

BEHD BEY
Vehicles, boats and internal combustion engines - Radio disturbance characteristics
CISPR 12 L . .
- Limits and methods of measurement for the protection of off-board receivers
Vehicles, boats and internal combustion engines - Radio disturbance characteristics
CISPR 25 . . .
- Limits and methods of measurement for the protection of on-board receivers
SAE J551-5 Performance Levels and Methods of Measurement of Magnetic and Electric
Field Strength from Electric Vehicles, 150 kHz to 30 MHz
IEC 61967 Integrated circuits - Measurement of electromagnetic emissions
Road vehicles - Vehicle test methods for electrical disturbances from narrowband
1SO 11451-2 . . . . .
radiated electromagnetic energy - Part 2 : Off-vehicle radiation sources
SAE J551-11 Vehicle Electromagnetic Immunity - Off-Vehicle Source
Electromagnetic Immunity - Off-Vehicle Source (Reverberation Chamber
SAE J551-16 . . -
Method) - Part 16 - Immunity to Radiated Electromagnetic Fields
SAE J551-17 Vehicle Electromagnetic Immunity - Power Line Magnetic Fields
SO 11451-3 Road vehicles - Vehicle test methods for electrical disturbances from narrowband

radiated electromagnetic energy - Part 3 : On-board transmitter simulation

HM-2E 7|2 M2M Tt x| Cla ez @



Jm

4, A2 HWoL ZH|t HES

Ehapter 7|28 WM X2 E

EEHS | Bxd

Road vehicles - Vehicle test methods for electrical disturbances from narrowband

I1SO 11451-4 . . -

radiated electromagnetic energy - Part 4: Harness excitation methods
SO 10606 Steel for the reinforcement of concrete - Determination of percentage total

elongation at maximum force

SAE J551-15 Vehicle Electromagnetic Immunity - Electrostatic Discharge (ESD)

IEC 61000-4-2 Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement
techniques - Electrostatic discharge immunity test

SO 11452-8 Road vehicles - Component test methods for electrical disturbances from
narrowband radiated electromagnetic energy - Part 8: Immunity to magnetic fields

SO 11452-3 oad vehicles - Component test methods for electrical disturbances from narrowband
radiated electromagnetic energy - Part 3: Transverse electromagnetic (TEM) cell

SO 11452-4 Road vehicles - Component test methods for electrical disturbances from
narrowband radiated electromagnetic energy - Part 4: Harness excitation methods

SO 11452-5 Road vehicles - Component test methods for electrical disturbances from

narrowband radiated electromagnetic energy - Part 5: Stripline

Road vehicles - Component test methods for electrical disturbances from
ISO 11452-7 narrowband radiated electromagnetic energy - Part 7: Direct radio frequency
(RF) power injection

Road vehicles - Component test methods for electrical disturbances from

ISO 11452-11 . . .
narrowband radiated electromagnetic energy - Part 11: Reverberation chamber
Road vehicles - Electrical disturbances from conduction and coupling - Part 2:
Electrical transient conduction along supply lines onlyRoad vehicles - Electrical
ISO 7637-2,3 . . . . . .
disturbances from conduction and coupling - Part 3: Electrical transient
transmission by capacitive and inductive coupling via lines other than supply lines
1SO 10605 Road vehicles - Test methods for electrical disturbances from electrostatic discharge
KS C 3311 LOW-VOLTAGE CABLES FOR AUTOMOBILE(XISAHE X T M)
1SO 19642 Series Road vehicles - Automotive cables

Road vehicles - 60 V and 600 V single-core cables - Dimensions, test methods

ISO 6277 Series .
and requirements

ROAD VEHICLES - 60 V AND 600 V SINGLE CORE (ISO/METRIC) CABLES &#8211;

SAE USCAR 23-1 DIMENSIONS, TEST METHODS AND REQUIREMENTS

JASO D618 Automotive parts - Test methods for unscreened low-voltage cables
ES91110 HEi Y 2 (HKMC)
KS R 1034 XSkt 2E TS Al 4

AAM-EE 7| 2E H2lY ot X DR ES



J|2E WM X2 E EY, MRl Yot PHlet BES chaptea

o8I =312

]
-’

i ir

CIXIE cHEetat A AlQ] AlcHof| St= Aol 27| R&DHEE 8l 7| EH &, 32|11 7|

= =1 T H)
0| R Stz AP} 7|H2to| o= ek QS CHefot ARl i J|&2 7|20, &
A, M&A S Atistet HAINAH 7|¥E X|oh= e U X[H2| MAT|EH 919t 511 Z 1t X|H 7| ol

et Xlpio] YRE HAFoR A7, wot 22 T ZY Xietsto] Altiol olFel A8 7

M3t X|F2FE XALZ 4= QU= TAHTZOF HY7 |28 JHEot, 22 LetHno| RAD HH
HEHIE ShstH, 0|F =L 7|l S ZEtet AAIE = A=E X,

27|E ALEA| BEH ALtRI2 25 @ https://www.keti.re.kr/main/main.
=H[o[x| php

- JtAMM S48 "It EH
EFEIR}  ADLEMIM I LMIE BEEA] 031-789-7278, jspark@keti.re.kr
- AIZ|A m7} X

EICIXt: AME[HAHTME, https://www.keti.re.kr/reliability/main/main.php

II
37[
M TH|(22E) 8 ALQE
JAEo 24 =5 Ab24100 °
FHAMM AT |-r ot 25T SECYra 100 °C
=5 m| H3lof| 2 HIS T &X 1 20%~85%
nee =5 MZ ALO|= : a few mm? up to several m?
B |4
VESI
JAELQ AL
FtA M2 H: rouir} H'ZE AXOE :-40-85°C
2] 3 So==x - 40~ N
Py -
| o
LSt THAM AR ItAsE WE
atMer | Fnseol AH2E 40-85°C
THAMIA ZE X IH | gEE B

HM-2E 7|2 M2 M Tt x| ClEa @



Ehapter 7|2 MM AXLRE EM, MEY

(2) =18 It

02
N
0

et HESt

stesta 7| Excal 2221H sesky B A| (RA9|2, HXF B2, MR 2K
LhetA (Climats(ZZtA)), HEAMASAHAHT| | LHEHE | (80~500°C, 30~98%) 7| HRHE (HAFHE, ®AL217])
AlE TSL/2/70/3/X (WEISS North Al [Rrds/EEH Sk HEE (RASAL £ E, AHSk THE)
America(0|=)) (80~200°C)/PCT 5) LA HE (ZHE, TAFEH])
LI5IA|E 7| AD125A(LAB(DI=)),
NI - O IAS | TS6~ ,
S| SA/2171 SA/30-5452(UD =), |74 SEA0H1% | oy rin RHSH 2 Rt 24E)
L, | 3BTISAIET|IPAL20H/ M2 | m/s2)/EZ (980/s2)/
ME|HAIH . N N BEA R (Z4-E, ZAHEH])
I537M(ETS solution(Z32)), Al L5} (1.8 m))
LtotAl A7 SD-16((LABOI=))
JIAEAL | 502, NO2, H2S, S| (MXe|2, FX 2E, TR AR
JIABIAl | JRAEAL A[S7| VCCO0609 Al® | 10ppb~25ppm, HI|FXIRIE (FRAIE, HEE717))
Al (VOTSCH(EY)) (S02,H2S, -5~90°C,10~98% | A HEE (RISAH 2E, (5Kt TAHE)
NO2) | RH. BEA R (B4E, ZAHEH])
Sal/exy S2HX|AIE 7| VCCO0609 DX S| (MHe| =, FX 2E, TRt AKX
wany | VOTSCH(SS), AE | (30~98) % RH 7RI (RA} AE, B 7))
‘(Tgl ;)' 4=A57|(YM-RTC 2000 (IEC,MIL),  IP(5X~6X), IP(X7-X8) = A& HEE (tEkt £E, 5kt 724E)
- (QLo|ALE|M| (8t2)) e HA HIE (24E, 2AFEH|)
S| (EMe|=2, MRt £E, MAt AX})
FIMELE | XIEELBAIET|(HALT) £71448 | (-100~200)°C, HI|HRE (XL HIZ, HXE717)
A& (HALT) | Typhoon 3.0 (Qualmark(o|=)) A" | Max.100g rms IS HYE (RHSAH2E, [HEk 14E)
B HIE (Z4E, AL EH])
(105~140)°C, S| (X2, HX 2E, HAt AR
DRt | DRIIIAIET| TPC-242ZM 27K | (75~100) % RH, 7| HKHIE (HAFHE, ®KL2|7])
Al (Tabai ESPEC(Z£)) Al | (0.0196~0.196) Skt HEE (RMSAt EE, ISt 2YE)
MPagG BRRIE (28, 2A )
B (EX |2, TAL SE, TR AX})
A5 %-’.‘——E——‘:.i)\l?:ﬁl Salt Spray Tester St Salt spray : 35 °C, 7| HRHE (HAEHE, ©xL217])
(RAEHER) 5% Skt HEE (RMSAt B E, (St 2HE)
HEAHIE (B4E, 2AHEH])
S| (EM |2, MAt £E, MAt AX})
M| HMRHIE (RAFRIE, HAL 7|7
ZEAEY| | ZRAE| T/120M2 WEISS(EY) | Z2AIY PEIIRIE (EX M, T 717

A HYE (HSht £E, ASkt 24E)
HE (Z4F, A 2]

El

@ HM-BE 7|28 ME[H B X ez
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M, ME|Y HIL Rt RS chaptea

280} (Optional)

IEC 7ol | IEC61000-4-4(Max. | B=A| (RX3|2, M 2E M AXH)
LB MK LA Z-A|AE ECAT wHE Surge, | 8 kV), IEC61000- HI|HRE (XL HIZ, HXL717)
system(Key-Tek(D|2)) EFT, Dipsand = 4-5(Max.10 kv), TS HEE (S HE, Sk 14E)
Interrupt A& | IEC61000-4-11 B HIE (ZE, TAHEH])
2z dEA
717 Al817] ESS- =O|X g | |EC61000-4-2, SAE
2000A/6008(Noise Ken(22)), Jiiicéf;?’ j’;g; lDzololl/_;llJI’L S| (T2, At 2 E, HAf AXY)
., | ESDA7HLA 4EM200U(NECY " ’ 7| MRHIE (HAEHE, ®xL217])
ESDARE | M2 HHI| A, | STD8S3, it (e 1 g
=), ESD ZZmo},  JESD22-A114 XISt HHE (et vE, Hek 742
CDM AI&7| Orion3 HB"HE’ JESD22—A115,(M LM HE (ZE, TAHEH])
(ThermoKeyTek(O|=2) e &
HEIIAIY | 30kv)
Wt A=

) 2 H=

EFEHS | XY

IEC 61000-4-4

EMS Al : (Electromagnetic compatibility (EMC) - Part 4-4 : Testing and measurement
techniques - Electrical fast transient/burst immunity test),

IEC 61000-4-5

EMS Al : (Electromagnetic compatibility (EMC): Part 4-5 : Testing and measurement
techniques - Surge immunity test)

IEC 61000-4-11

EMS A& : (Electromagnetic compatibility (EMC): Part 4-11 : Testing and
measurement techniques - Voltage dips, short interruptions and voltage variations
immunity tests for equipment with input current up to 16 A per phase)

IEC 61000-4-2

ESD AIE : IEC 61000-4-2 (Electromagnetic compatibility (EMC) - Part 4-2 : Testing
and measurement techniques - Electrostatic discharge immunity test), SAE STD
J1211(Handbook for Robustness Validation of Automotive Electrical/Electronic
Modules)/J1113(Electromagnetic Compatibility Measurement Procedures and Limits
for Components of Vehicles, Boats (up to 15 m), and Machines (Except Aircraft) (16.6
Hz to 18 GHz) J), JASO D001-94 (Environmental Testing Methods For Automotive
Electronic Equipment)

IEC 62047-56 (CDV tHA))

MEMS HtEH| 244312 JAMA LSl EM IJ} AIE: Semiconductor devices - Micro-
electromechanical devices - Part 56. Test method for characteristics of MEMS metal
oxide semiconductor (MOS) type gas sensor

HM-2E 7|2 M2M Tt x| Cla ez @



FUXSHUAT S CHIoE MM AXH/EE9 o% 2 AME[d HIL XS QS A EH IS SE
ME EREH| 3 AI”AIM SO AZatE QOE X stn Qo ICT S427I0] 7]
=70 PY0I| M Z|HS rE OHZ7|=0i| CHAHM = ’H+7FE 8ot MY, HEN ISR =E WS

£ QUEE MH|ASHD QUELICE EESH ZAT|H0| ZSAHV|YOZE £okst= o Qs Crekst T2
JE:'.*% f718o2 o‘471| EHE8Y £ AT S RADEE ALRIR0l| 0|2 MFI| ZEMAE ST
‘ETRI7I%M°*2}§%ﬁ%(TechBu) 2 295t oM, 0|8 Sl SA7|YH0| MHELIELZA

SAET ]S 282 ZokE 012 4 YIS XAekn AUALIC,

0 rot

https://techbiz.etri.

34129) i EHA R4+ 7HE=E 218 TR
( o | #877t T re.kr/testEtri/list.do

1 cimolmarsaial (042-860-6969 / jungjs@etri.re.kr)
o A

@ XHMICH ITSE MRS

2 HIEIAIY, ZEMHSAY, FHRFEMAIY, CHHZHAIY, ME|HAY, M= HUEAE, otE|LE
° EMANY, 2R HAEHE S
EHEEEA Hpolmarsi Al (escort@etri.re.kr)

ALE ETRI 7| SSEEHIE 2R%H| Y AldAIE S Hreizat X (|-, 2o 2712)

on
ol
4
>
e
-4
ro

H
i)
o

nJ

Al (escort@etri.re.kr)

@) HDTHIZSTEMIE|(H S MEH])
N

g ETRIGTEM EQEH| U A[HAIM So| Apolmal X|2 (|2 A 2| 27HE)
EIEEA AR T A (escort@etri.re.kr) / HPAnt X 3Ho|= X[ M5

@ OIL-EHITSBHE(OHR IS XIRN)

X[ALHE OHZ7|&0]| et 27} 7|&X|Y (o= AT /7| SEHHIE KHS)

EHEHELA Apolmats A (kjs7205@etri.re.kr)

@ HM-BE 7|2 ME[H B X ez



7|2E MM X2 E Y, MElY Yot F(et BEst chaptea

() E8 8t

NEE2 | M ER | mH|(2EE) | 8% | Aret
AFM[ATH
A Laser Scanning B IS HY | 11:;'0 )
FIt Vibrometer 7 =ma - I 2| I DC ~ 25MHz
SEAY | M JPSV-500 (POLYTEC - -ZS £E10.01um/s ~ 30m/s
(71A=) GMBH) e - 3iAHE (Angular resolution) : <0.001°
- MZ ALO|= : a few mm? up to several m?
AFM|A
7Hl A7) geomoie SR
BuT Ors e 2 olgeran gy | Lo EIRl 10Ha0k
wp I haker 4300 (BNK) Fop4 55 EH S Smm
< /S 4508 (BNK) Tree - &3 8 ! peak sine forces 60N
T HSEAIM R4 9] 0.2Hz~8kHz
ofat nizte Pulse stress -85 AN AN A
Hn;;; 24lM | measurementsystem | QIZE HWIREH| | - 2017t Ee] 1 0.01~10N(KYL)/ 1~30N(DY)
e /- (Teraleader) (Met/neh) - 2QI7L SHAE  ImN/ 10mN
LS
Fot oImEiA 2A47] 8 omEA - b4 #HQ| 1 20Hz~10MHz
SEAR | MM D oa - A 27 #2911 25mQ to 40MQ
E4990A (K h 24 .
(=171%) [E4950A (Keysight) DC bias ] : 0~=40V, 0~ 100mA
- Mg L +0.08%
Multiferroic Il AN AT
Ferroelectric test P TTIE QI HeY He| : ~10kV
S|AHZIAA | MM | system (Precision : MI.EF_';'_;IJ_I_ = | 3| AH2AIA =4 H9] 10.033Hz~270kHz
WA (2FW) | 10KV HVISSC g/ g|*ﬂ|ﬂ_||;|* any | HATAZI05us
- (Radiant - TTC | A EAE s
Technologies) - Z|CH G|O]&] JH<=  320007H@2MHz
AFM|A
Piezoelectric meter (B ATEATHS SHIZH
ATYE | LHUM JPKD3-4000 oFHALA(d31) -Measurement range : 1~4000 pC/N
WY @) e i — -Dynamic force : 0.25N, 110Hz with
- calibration standard
HFO| MIA i ALK ATH
F o|P E‘I Hro| @M Semiconductor 2% uicH o} .1|
He-ME (HHEAE) Parameter Analyzer HlE S417| -1V S1(1fA~1 A), V(1 V~200 V)
E¥mrt | T (4155B) = -RF S|
LS
HEO| 1M Hro| A PC1, photon counting | - 8= &% A% CHAH A 22 HE EFAILE
2 UX| (641+7F7It_|64) spectro fluorometer 2ydd £ (IR HEE 1+ 0.2 nm
st TTTT (is9) By ~TFE R4 1+ 0.25 nm
-ThEE A7 9] 1 240~900 nm
Hio| 41 A SHAH
o 7I*_x| Hto|24IM | Optical Spectrum -8 1Es & | -Measurement range : 600~1700 nm
= 5 | (EZAXY) Analyzer (Agilent) AHER 24| - Reproducibility : + 0.002 nm
—ee - Accurracy : + 0.01 nm @1480 nm ~ 1570 nm

HM-2E 7|2 MM BIL X2 ez @



(2) Mzl HIt
Aggs | mH|(2EE) | 8% | Aret 8820}(0ptional)
AN AT
oy | T SEidgEcudduE Y HBEILN
NI RN (G;ZISC—S 0| 7453t QLIHA HIAE HA - X|CH &= : 2540 mm/min
- &2 2% :0.001 mm/min
- X|cf A& B2 738mm x 100mm
AN AT
o)A THE D SEM 2L H0|Q MIME Li: IHE 5! | - Critical Dimension 58
= ZE2 & ALO|= &M 3L XS | - Fine Pattern inspection SHANT
MOIZ AL | (Holon (ESPA) o e MOIZ B S 4 (@L0 KeV)p o
o oo B
- Magnification : x 800~240000
Q)= HE=
BEHS ‘ frE
ORESAY A MEY, S5, UYE Hotof chet §4 ZHUHN E4F, £
TTAK.KO-10.1145
HAHE Zetste I BF0| SE/MEE (U TTA HHIEE)

KS C 6563
IEC 62951

St A AZMM AXte| ZHUH| heiAls 2LH KS C 656322 EXEH|H0| £[0f QloLt,

S YN BRI st JMBES IECTC 479) 519 2P18S FUoR
E3|, IEC 629512 TC4729| YZUIE(WG6)0| TIddt= ZHEZOZ N, R
HET K| ClHto| Ao WotarH ol CHal BEEStE J%* ¢

IEC 62951-1:2017
(Edition 1.0, ‘17.04.10)

Semiconductor devices - Flexible and stretchable semiconductor devices - Part 1 :
Bending test method for conductive thin films on flexible substrates

IEC 62951-4:2019
(Edition 1.0, ‘19.02.27)

Semiconductor devices - Flexible and stretchable semiconductor devices - Part 4
. Fatigue evaluation for flexible conductive thin film on the substrate for flexible
semiconductor devices

BHo|m HE A

CEN(RBEZS|3]) TC251, IEC (2RI EZZ|Q]), ITU(RHTZ|SAHEY, HLT(RITA
% 9| 2HPHEZE), IEEE(D| 27| HX}8]), e-HSCG(e-HARZEZHI|P), 1SO

A BF3 7|7 S0

LicHO|27|&8 S8t MEQ BESE HEYsta 3. &2 ILME “HHO|2 Lix

TS23367, ISO/TC229/WG5 | MMAZEME 7|&270| SHEZECR HEEAUS. HELSYIII|ZE (BELSHIE, Detec-
tion Signal Ratio)E ME2| Fet 20| Sl

@ MAM-2E 7|2

Az 7t Rl Clse)



7|

e

MM 2AHEE

m

A, M2 B |t #ESt chaptea

2

SIHEEI |20 23t 2VIE™E %EHJDIJEPQ?:H Z7IEEN | = U 0|t HEE o171
NS Sstn, T HtE shisto 2 27+ AUt 2tsty|s WM gl 2010 Ao & gt
off olHiX[etE I SHO= . (¢t=2 %EP*@'? 2 F# F1x)e/Ltats HE HMoT M127x

H2go| 27t EEME 22 YRSt QOH, 0] A Zao| A|JE 2[ste] “SIIEET |2

H70] AIME D UAS. o] HoflM= St=2HED }34 TA(EEN)E Re|Lt2te] SVIEFEE HE

7|20 2 Haglst,

I'_°._|' uo}

rot F||]

EHI“'C-,*—.AI QM IMEZE 267 @ https.//www.kriss.re.kr/ (7|2t E S 0|])
(RPHHS 1 34113) T« https://eshop.kriss.re.kr/index.dofEaAsIA B4 Holx)

EHEFMHIADE 2 ClAER|of Iate|X| 42 MA| AH|A EZ0] 243t 22| of2f] MK Z 29
- ™ Al™-CRM-ZE A A} : 042-868-5555, cal@kriss.re.kr

- MUZEM WL 042-868-5531 - 7|=0|H™ . 042-868-5414, 042-868-5416

- 7|&X| £ . 042-868-5112 - ZH| 2528 | 042-868-5260

e EELET 8 | Apet
=3YS8E vl REHIAI= UM LS 58, 2L Bt THEHH| 1250 nm ~ 1700 nm
BEEAREA nFAAH REAIAI= ZEEAA AEE Ul EEHL] 1 250 nm ~ 2500 nm

EIFSESNE=Y) (=S pj]

(Non-contact type thickness | Xt &I %t EESAA LS ¥ THEHL] £ 350 nm ~ 1600 nm
measurement system)
AN MEN HIEA A REM| R = MEM "It SMEY > 107
XM SAA mEAAH NS IP[ES) XM SAA Z8E ud &k 254 nm, 365 nm, 404 nm
SAMREA B™A|AH KEA| | = A2 nH IHE 2 0.65 pm, 1.6 pm,, 3.9 pm,, 8~12 pm,
MEZHEA|
N REM| %= ML UASE X =3 <5 kW/nd

(linear measuring system)

2HOIX ZAEZA| WHAIAH RER|H O|N EHA HSE vy TR 404 nm, 650 nm, 780 nm (~ mi), 1060 nm (~ W)

HA-BE 7|2 M2 B X2 ez @



Ehapter J|EE AN AR E S, MElY ot PHlet BES

=2 MHIA 2=
ZHA - 28
ZZ==7 (Iluminance meters)
2= (photometry)

22| =7 (luminance meters)

2|0|N Z217|(laser power meters)

23AS: BE AZE7|(spectral responsivity standard detectors)

2hel gl 7= E At (radiometers)

(light sources and detectors) K| M EALEEAH|(VV irradiance meters)

ZEAZT A (spectral irradiance meters)

HI

222 A3 = A|(spectral radiance meters)

E A2 (radiation thermometry)

ilis

A2 EA|(radiation thermometers)
ZHMIN - A"

(=2
23 9 A=
(light sources and detectors)

O

LS (responsivity), @ = (uniformity), M8 M (linearity) S

A2 Z2A2Z A (radition thermometers)

Iradiation thermometry) M4 (heat fluxmeters)

N
=
Ha
&
1]
L

PSESNR=Y) (=¥~ ) -
HEA =] . | M|z 9o|T S SEMI F’Y4l 9912'
(Contact type thickness K| 7H ot 2| dhgk 28ls5 110 nm
measurement system) 2| gk ZFHHL| 125 mm
SEMI PV41-0912
S A E A DR AAE IFP-801L fllojm S| EX™HL] I XIS 200 mm E& 300 mm
(Fiberpro, Inc.) Al -ot M :0.05mm-2mm
£d 3 Eeis i 1mm
AE AH0|X], A2[mAAH, 2 201X ZHgA| B
GMEH WHAIAH REA| FH A H, BEXS, —E— 315 1 0.001 pm
2[L|o] Alo|X| WH £3 H2| 12000 mm

@ HM-BE 7|2 Mzl moL X2 ClEe|



B[ | BYB(RIZEA) |
HEA At gy £H7
HEA Ak} 57| UA3P

(Contact-type three

Panasonni
dimensional profilometer) (Panasonnic)

7|2E MM X2 E Y, MElY Yot F(et BEst chaptea

8& | At

1SO 16610-21 : 2011, I1SO 3274:1996, ISO
4287:1997, 1SO 4288:1996, ISO 5436-1:2000
ZHH2| 1200 mm x 200 mm x 45 mm

EHX} 8 R
FAIH 2%

ISO 10360-1, ISO 10360-2, ISO 10360-3,

HIHSA 3kt ZtEZF7| NEXIV 2KH THES S A KS B 0425, KS B 5542
(Non-contact 3D coordinate | VMR-H3030 (MZ, 2K, 27| 5) ZH H2| 1300 mm x 300 mm x 150 mm
measuring machine) (Nikon) Al "ot 23ll5:0.01 un
HUT 1 0.9 +L/300 pm(X,Y), 0.9 + L/150 pm(Z)
ZX H2| 1100 mm x 100 mm x 100 mm
ZxH &0|A 538 8T
Conantie 8 ) LE(’(;TIOLS“O)OO ESEMAE T | o 2o :08nm
onfocal microscope ympus MO : ZHZt + 2%(XY), 02+ L/100 un(2)
7He| £37|
50 m tape bench REH| R = Z™72[:0mto50 m

(distance meter) 1 &

2 MHIA 8=

s At (Form)

10. YA EEA|H (Form standard specimens)

(Form standard specimens)

11. 7= B&/ZH=AIH (Roundness
standard/roundness magnification
standard specimens)

S8 M (Complex geometry)

04. H|HZA] 2E £37| (Non-contact
coordinate measuring machines)

Melx|2 (Linear dimension)
08. 72| £H7| : M7|A/z0| /xS0t £H
7| (Distance meters : electrooptic/laser/
ultrasonic)

UelE BE/ATAH
(Roundness standard/roundness magnificationstandard
specimens)

HIESA ST 55|

(Non-contact coordinate measuring machines)

He| £HI| ™74 /=0|x/x 3T X
(Distance meters; electrooptic/laser/ultrasonic)

57| (Me)

e e R R L e K55
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Ehapter 72

© T XHIt

HoL EH|ot HES}

HI 2 A&
ZHH|[H ‘ DHH(HZEA ‘ ElE ArQF
A HH7| Agilent |5 S A AR |IEC 61000-4-3, IEEE Std 1309
(Signal generator) E8257D Mzl 250 kHz ~ 50 GHz
gnal g
A HH7| HP 83640A |5 e A A |IEC 61000-4-3, IEEE Std 1309
(Signal generator) Mz 10 MHz ~ 40 GHz
2okA =2 Rzt HI1=e| H|7| IEC 61000-4-3, IEEE Std 1309
(Anechoic chamber) ™ =X MM D 1~ 40 GHz, 50 ~100 GHz
ZhekAl =2 Rzt HI1= MI7| IEC 61000-4-3, IEEE Std 1309
(Reverberation chamber) ™ =™ MM EM ™It 1-18 GHz
K CH<l(18~26.5 GH
H I-(Iafx§75|G e ETM HPA HI|& LA A IEC 61000-4-3, IEEE Std 1309
=o=
40K MS@ E= 18 GHz - 26.5 GH
(K-band Power Amplifier) 0 ° 8 GHz - 26.5 GHz
Ka CH<d(26.5~40 GH
° HH(ESE,? e ETM HPA HIE Al A IEC 61000-4-3, IEEE Std 1309
oo 40K @l 5% 26.5 GHz - 40 GH
(Ka-band Power Amplifier) Oka = 6-5 GHz - 40 GHz
H71&e Hi7| 5 MM xe2 H71&el M7 IEC 61000-4-3, IEEE Std 1309
I AAE i =M MM 150 MHz, 300 MHz, 1 GHz

E2 MHIA 2=

Xt} (Electromagentic Wave)

01. MI|Ee M7| £ Z2E

(Electric-field strength measurement

probe)

Zc z=2H (Field Probe)

02. AMft|o] OJE
(Survey Meter)

A0 O|E] (Survey Meter)

@ HAM-DE 7|2t MM T2 ClEe)



O] 2E MW AJAH
(Microphone primary
calibration system)

B&K Type 9699
(Bruel & Kjaer)

7|2E MM X2 E Y, MElY Yot F(et BEst chaptea

IEC 61094-2, LS1P, LS2P
Frequency range: 2 Hz to 25 kHz

Ol0|22E H| W™ A|AE
(Microphone comparison
calibration system)

B&K Type 9721
(Bruel & Kjaer)

IEC 61094-5, WS1P, WS2P
Frequency range: 20 Hz to 20 kHz

ISO 3745

(Bruel & Kjaer)

AAEI EMTYTL

= oo

. =2 HZ N Cutoff frequency: 80 Hz
Anechoic chamber v A2 nH :
( I ) |2 Background noise: < 8 dBA
‘XJ'BJAEI =] x-"XI— o] Ol A |A-| EMEX lso 3741
(Reverberation chamber) e sExEATene Frequency range: 100 Hz - 10 kHz
JHSEA Hof 0¥ AAH
. 1SO 16063-11
(Primary acceleometer REA| 7He FEMM Z2E Moo )
calibration system) Frequency range: 0.5 Hz - 5 kHz
EXFOE HOf W™ AAH 1SO 16063-11
(Primary calibration system KEA| 71 KA 2 Hojn g Frequency range: 0.01 Hz - 40 Hz
for low frequency vibration)
SHIEE 1SO 16063-13
REH| 7 ZHMMZE oA -
Hojw A A|AH kA < 2= 2 Acceleration range: < 5,000 m/s2
B FMAI= )
s MY BEESMMAEmy o 0TS
HCHwH A[AH] Frequency range: 5 Hz - 5000 Hz
P/ES .
&S A XhA THer REMA ZHE B DD 1SO 16063-21 .
Hl @ w7 AIAR Frequency range: 10 Hz - 5 kHz
SHIIEZA 1SO 16063-22
RER| 7HeE EHMMZE Hl Dy .
H| W H A|AH el < 1 It Acceleration range: < 5,000 m/s?
A3 HE .
e AHNE | xgmwsy samyp | Lcolel
W A AR Frequency range: 1 MHz - 20 MHz
X3 SIO|EEE XHH| FHer Z2TSIo|EEE IEC 62127-2
w3 A[AH = E497t Frequency range: 1 MHz - 20 MHz
e B&K Type 4153 7= Yot IEC 60318-1

Frequency range: 125 Hz - 8 kHz

IIARHES

B&K Type 4930
(Bruel & Kjaer)

IEC 60318-6
Frequency range: 250 Hz - 6 kHz

HM-2E 7|2 M2M Tt x| Cla ez @



Ehapter 7|

2 MHIA 8=
£3F (Sound in air)

01. H2#| (Audiometers)

HoL EH|ot HES}

2r|20|E (Audiometer)

=T

Sk WA 7| (Sound calibrators)

ot
=]

ajo

&L

nE

WH7|(Sound level calibrators)

Ct7| o WA 7|(Multi-function sound calibrators)

olr
ajo

=]

|AE Z(Piston phones)

. 29| F|(Ear simulators)

29| 3|(Ear simulators)

. O10| 22 E (Microphones)

S 00|32 E - 7+ WM (Pressure microphones - Reciprocity
calibration)

. 0}0| 22 E (Microphones)

S 00|32 E - H| W W (Pressure microphones - Comparison
calibration)

05. (Reference sound sources)

(Reference sound sources)

7|E g

06. 227 (Sound level meters)

01. &3 50| =2 Z (Ultrasonic
hydrophones)

227(Sound level meters)

6.
£=23%F (Sound in water)

A 20 oto|EZE - H| W (Ultrasonic hydrophones - Comparison
calibration)

bt

02. 221} HEH7| (Ultrasound transducers)

%= (Vibration)

01. 25 @AE7| (Vibration calibrators)

A3 #He7|- gALE X 2o 23t Z23Emte] ¥ (Ultrasound
transducers - Calibration of US power by RFB method)

XIs WA 7| (Vibration calibrators)

H3t7| (Vibration transducers)

JHS A - B a ™, H3HIIE (Accelerometers - Absolute calibration,
sinusoidal excitation)

ZtSEA - R, IR (Accelerometers - Comparison
calibration, sinusoidal excitation)

IS EA - BtinH, £ (Accelerometers - Absolute calibration,
shock excitation)

7t - H M, ZHIE (Accelerometers - Comparison
calibration, shock excitation)

03. 215 87| A1 2505] (Vibrati ing instruments)
o - NS = ibration measuring instrumen
(Vibration measuring instruments) c e &
05. 2|H s Het o = S
fe s ! 3|H 15 #t7|(Angular vibration transducers)

(Angular vibration transducers)

@ HM-BE 7|2 MEld B X2 ez



7|2E MM X2 E Y, MElY Yot F(et BEst chaptea

—
(ORI
ai| THI 3! A&
e EERET] 8 | At
10-9 Torr
Out gassing &8 ZH| WA 9] out gassing &8 A2 ~300°C
1amu ~ 300 amu?| ZH=27|H|2A
10-6 Torr
i EpSIPN Ix O . =75 gg
Out gassing 8 &H| VOT 2E9| out gassing &X 1 amu ~ 100 amu®| F27|H|2A
BB A HE Its
1~10-6 Torr
Out gassing X ZH| Inficon 2 E9| out gassing £H 1amu ~ 100 amu2| ZH=27|H|2A
MZlSetZoll Mo ZHRI|HEZH
AZo BH 10-3 Torr
Zapxof A2| =ty
R GEST Zat=0t 2| 10X 10X 10 (cm) Al237|
. " TlZetEst0l| M2 10-6 Torr
TZeHd Wote oy 2 N -
S FE A E4mrt 100X 100X 100(cm) AI237|
- 2& Hetol M2 A2 ~100°C
4 m 7} *H =2 HXH = =]
. = 10-4 mbar |/s ~ 10-11 mbar l/s
F4 "ot Pfeiffer N=o &4 "ot 82 Aao| Mg W}

=2 MHIA 2=

2% (Sound in air)

olo

n
U
X

27| (Capacitance diaphragm gauges)

ol
o
09k
™
0K

Al - H| 1 W (Capacitance diaphragm gauges)

i}
0x
A

32| (Spinning rotor gauges)

o

|2 T3 A (lonization gauges)

04. Y TZA| : m2p|, SHCH, AHEE S

(Thermal conductivity gauges : pirani,

thermocouple, convectron, etc.)

EHCY TSA| ek, @), HHEE S

(Thermal conductivity gauges; pirani, thermocouple, convectron,
etc.)

05. EZ2|a gl &I AHET|
(Standard leaks, Helium leak dectors)

Z 2|3 (Standard leaks)

#=2|3 H4ZE7| (Helium leak dectors)

06. Z [QIX| A[O|X| (Full Range Gauge)

0L ZSAEZIANE

Z 221X A|o|X|(Full Range Gauge)

=
=
HSAZI|ME
x

TSASI|IA

MARE 7|2 MEM T} X2 ClaEe @



Ehapter J|EE AN AR E S, MElY ot PHlet BES

CIE 202:2011

HZEH

Spectral Responsivity Measurement of Detectors, Radiometers and Photometers

ISO/CIE 19476:2014(E)

Methods of Characterizing Illuminance Meters and Luminance Meters:
Performance, Characteristics and Specifications

©

}
201 9 Er21y
BEEHS

SEMI PV41-0912

p
est Method for In-Line, Noncontact Measurement of Thickness and Thickness
Variation of Silicon Wafers for PV Applications Using Capacitive Probes

I1SO 16610-21:2011

Geometrical product specifications (GPS) - Filtration Part 21: Linear profile filters:
Gaussian filters

ISO 3274:1996

Geometrical Product Specifications (GPS) - Surface texture: Profile method -
Nominal characteristics of contact (stylus) instruments

ISO 4287:1997

Geometrical Product Specifications (GPS) - Surface texture: Profile method -
Terms, definitions and surface texture parameters

ISO 4288:1996

Geometrical Product Specifications (GPS) - Surface texture: Profile method - Rules
and procedures for the assessment of surface texture

ISO 5436-1:2000

Geometrical Product Specifications (GPS) - Surface texture: Profile method;
Measurement standards - Part 1: Material measures

ISO 10360-1:2000

Geometrical Product Specifications (GPS) - Acceptance and reverification tests for
coordinate measuring machines (CMM)

ISO 10360-2:2009

Geometrical product specifications (GPS) - Acceptance and reverification tests for
coordinate measuring machines (CMM)

ISO 10360-3:2000

Geometrical Product Specifications (GPS) - Acceptance and reverification tests for coordinate
measuring machines (CMM) - Part 3: CMMs with the axis of a rotary table as the fourth axis

ISO 17123-4:2012

Optics and optical instruments - Field procedures for testing geodetic and surveying
instruments - Part 4 Electro-optical distance meters (EDM measurements to reflectors)

© T XHIt

BEHD

IEC 61000-4-3:2020

B

Electromagnetic compatibility (EMC) Testing and measurement techniques -
Radiated, radio-frequency, electromagnetic field immunity test

|IEEE Standard 1309

IEEE Standard for Calibration of Electromagnetic Field Sensors and Probes
(Excluding Antennas) from 9 kHz to 40 GHz

@ MA-BE 7|2 M2l Ty
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l0

=
S
HEEHS

IEC 61094-1:2000

7|2E MM X2 E Y, MElY Yot F(et BEst chapteE

EEY

Measurement microphones - Part 1 : Specifications for laboratory standard microphones

IEC 61094-2:2009

Electroacoustics - Measurement microphones - Part 2 : Primary method for pressure
calibration of laboratory standard microphones by the reciprocity technique

IEC 61094-3:2016

Electroacoustics - Measurement microphones - Part 3 . Primary method for free-
field calibration of laboratory standard microphones by the reciprocity technique

IEC 61094-4:1995

Measurement microphones - Part 4 : Specifications for working standard microphones

IEC 61094-5:2016

Electroacoustics - Measurement microphones - Part 5 : Methods for pressure
calibration of working standard microphones by comparison

IEC 61094-8:2012

Measurement microphones - Part 8 : Methods for determining the free-field
sensitivity of working standard microphones by comparison

1SO 16063-11:1999

Methods for the calibration of vibration and shock transducers - Part 11 : Primary
vibration calibration by laser interferometry

1SO 16063-13:2001

Methods for the calibration of vibration and shock transducers - Part 13 : Primary
shock calibration using laser interferometry

1SO 16063-15:2006

Methods for the calibration of vibration and shock transducers - Part 15 : Primary
angular vibration calibration by laser interferometry

1SO 16063-21:2003

Methods for the calibration of vibration and shock transducers - Part 21 : Vibration
calibration by comparison to a reference transducer

1SO 16063-22:2005

Methods for the calibration of vibration and shock transducers - Part 22 . Shock
calibration by comparison to a reference transducer

IEC 60318-1:2009

Electroacoustics - Simulators of human head and ear - Part 1 : Ear simulator for
the measurement of supra-aural and circumaural earphones

IEC 60318-4:2010

Electroacoustics - Simulators of human head and ear - Part 4 : Occluded-ear simulator for
the measurement of earphones coupled to the ear by means of ear inserts

IEC 60318-6:2007

Electroacoustics - Simulators of human head and ear - Part 6 : Mechanical coupler
for the measurement on bone vibrators

IEC 60318-7:2022

Electroacoustics - Simulators of human head and ear - Part 7 : Head and torso
simulator for the measurement of sound sources close to the ear

IEC 61672-1:2013

Electroacoustics - Sound level meters - Part 1 : Specifications

IEC 61672-2:2013

Electroacoustics - Sound level meters - Part 2 . Pattern evaluation tests

IEC 61672-3:2013

Electroacoustics - Sound level meters - Part 3 : Periodic tests

IEC 60645-1:2017

Electroacoustics - Audiometric equipment - Part 1 : Equipment for pure-tone and speech audiometry

IEC 61161:2013

Ultrasonics - Power measurement - Radiation force balances and performance requirements

IEC 62127-2:2007

Ultrasonics - Hydrophones - Part 2: Calibration for ultrasonic fields up to 40 MHz

MAM-2E 7|2E A=Y ot X3 D EE



Ehapter 712t dIM A

IH2E S, MY Yot FH|F BES}

oXs
EEHD ‘ nzg
1SO 21360-1 Vacuum technolog'y - Standard.m.ethods for measuring vacuum-pump
performance - Part 1 : General description
1SO 213602 Vacuum technology - Standard methods for measuring vacuum-pump
performance - Part 2 ! Positive displacement vacuum pumps
1SO 21360-3 Vacuum technology - Standard methods for measuring vacuum pump
performance - Part 3 . Specific parameters for mechanical booster
1SO 21360-4 Vacuum technolog.y - Standard methods for measuring vacuum-pump
performance - Part 4 : Turbomolecular vacuum pumps
1SO 21360-5 Vacuum technology - Standard methods for measuring vacuum-pump
performance - Part 5 : Non-evaporable getter (NEG) vacuum pumps
1SO 21360-6 Vacuum technolog‘y - Stan.dard methods for measuring vacuum-pump
performance - Part 6 : Cryogenic vacuum pumps
ISO 3529-1 Vacuum technology - Vocabulary - Part 1 : General terms
ISO 3529-2 Vacuum technology - Vocabulary - Part 2 : Vacuum pumps and related terms
SO 3529-3 Vacuum technology - Vocabulary - Part 3 : Total and partial pressure vacuum
gauges
ISO 3567 Vacuum gauges - Calibration by direct comparison with a reference gauge
ISO 3669 Vacuum technology - Dimensions of knife-edge flanges
1SO/TS 6737:2023 Vacuum technology - Vacuum gauges - Characteristics for a stable ionisation vacuum

gauge

ISO 19685:2017

Vacuum technology - Vacuum gauges - Specifications, calibration and
measurement uncertainties for Pirani gauges

ISO 20146:2019

Vacuum technology - Vacuum gauges - Specifications, calibration and
measurement uncertainties for capacitance diaphragm gauges

ISO/TS 20177:2018

Vacuum technology - Vacuum gauges - Procedures to measure and report outgassing
rates

ISO 24477:2022

Vacuum technology - Vacuum gauges - Specifications, calibration and
measurement uncertainties for spinning rotor gauges

ISO 27893:2011

Vacuum technology - Vacuum gauges - Evaluation of the uncertainties of results
of calibrations by direct comparison with a reference gauge

ISO 27894:2009

Vacuum technology - Vacuum gauges - Specifications for hot cathode ionization
gauges

ISO 27895:2009

Vacuum technology - Valves - Leak test

@ HM-BE 7|28 ME[H B X ez
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Ehapter 7| A (FLE])

FYE|(F)(QRT)E Bt=A| & MAEES ER- MM "ot EFEM 8l HREMS S¥st=
KOLAS Q17| 2tL|C}. 19831 £ 0| 35 0| & X5 2 Az|M Yt EA LL6tRE ot
EIOR |C-2E-SSD-MM AXH-AHSAL MEEE-| ED/HSARHE 2| HH AKX S CHASH HIE
9| Component, Module, System Level W7tS X5t QELICH +H-2F-XS-5H-EHE
2{|'#-ESD/EOS/EMI A|& 2t FIB/TEM THHEM, T} AL, EH LI 72X o154 2AS o
At ME HLEE DE A0 FE ER Mol 2Rt Z 7|SAH|AE MSELIC £t
AEC-Q Al2|= AtSAL A ZEZQIE ) ISO 26262 7|59 ZAMEl 8l SEE/TPA'-RFBL-TLP S ™
NS SOl 1Mo MF A2 M gau M 74 1SS KISt JAELICE

2

(17336) Z7|= O|HA| et AECHE 2091 @ www.qrtkr.com

Zho[x|

031-8094-8211 QIE?

) M=1"

Category Item

Reliability
Test

Early Life Failure Rate (ELFR) - Memory

High/Low Temperature Operating Life(HTOL/LTOL) - Memory

Early Life Failure Rate (ELFR) - Logic

High/Low Temperature Operating Life (HTOL/LTOL) - Logic

Life Test Reliability Demonstration Test (HTOL) - SSD

High Temperature (Humidity) Gate/Reverse Bias (HTGB/HTRB)

Intermittent Operating Life Test (I0L)

Write/Read/Endurance/Retention Memory

RF Biased Life Test

Moisture Sensitivity Level (MSL)

Environmental

Test Preconditioning

High/Low Temperature Storage (HTS/LTS)

@ HAM-DE 7|2t MM T2 ClEe)



Reliability

Test

Physical
Test

Environmental
Test

Vibration /
Combined
Environment

Shock/Drop

Board Level

Tensile,
Shear,
Solder, etc.

SMT, etc.

7 |G (FLE)

Temperature Humidity Storage/Bias (THS/THB)
Temperature Cycle/Thermal Shock (TC/TS)
Power Temperature Cycle (PTC)

High Accelerated Stress Test (HAST) and Unbiased HAST (UuHAST)
Pressure Cooker Test (PCT)

Battery Charging/Discharging Test

LED Luminous Flux

Water Test

Gas Corrosion Test

Salt Spray Test

Chemical Resistance Test

LED Reliability Test

Immersion Cooling Test

Vibration

Combined Environmental Reliability Test (CERT)
Highly Accelerated Life Test (HALT)

Constant Acceleration Test (C/A)

Mechanical Shock (MS)

Drop

Board Level Drop/ Bending/ Temperature Cycle/ Vibration / THS
Tensile/Shear

Torque/Twist/Bending

Solderability/ Resistance to Solder Heat (SD/RSH)
Body Strength Test

Abrasion Test

Scratch Test

Solder Paste Inspection/Auto Visual Inspection/ X-ray MC/Reflow /
Selective Soldering MC

Warpage Measurement

Wire Bonder & Die Attacher

MAM-2E 7|2E A=Y ot X3 D EE



7% (FE)

(2) EM2IAE

Microscope Optical Microscope/ Digital Microscope
Non- X-ray AMFIS / AXIS2090
destructive
Analysis 3DCT GE / vltomelxs240
SAT Sonoscan / Gen6
Curve Tracing KEYSIGHT / B1500A
Electrical PHEMOS HAMAMATSU / PHEMOS-2000
Analysis EMMI
THEMOS HAMAMATSU / THEMOS-Mini
Detach/ Decapsulation/ ~
Samplg Delayering
Preparation TEM Sampling Helios NanoLab 460F1,XVision200DB
SEM/EDS S-4800/Jenesis
Structural FIB-SEM Helios NanoLab 460F1,XVision200DB
Analysis TEM Jel-2100F
EDS (Composition Analysis) = Oxford UltimMax100
Circuit Edit Circuit Edit - FIB V400ACE
Dye & Pry / Bonding Cratering -
Others
Passivation Integrity -
AES PHI700(Ulvac)
AFM/SCM NX-20(Park Systems)
ASTAR ASTAR(Nanomegas)
CP (lon Milling) IB-19520CCP(JEOL)
D-SIMS IMS7f(Cameca)
Surface EBSD E-Flash (Bruker)
Analysis
Nano-SIMS NanoSIMS 50L (Cameca)
TOF-SIMS Mé(lon Tof)
XPS(ESCA) PHI Quantera2(Ulvac)
XRD SmartLab(Rigaku)
XRR SmartLab(Rigaku)
BET TriStar(micromeritics)
et Hall Effect Measurement PPMS-Dynacool(Dynacool)
Property Nano-indentation TI750L Ubi(Hysitron)
Analysis

AM-2F 7|

Non-contact Sheet Resistance

Particle Size Distribution

o MY "ot XY DA EL

EddyCus TF map 2525SR(Suragus)

ZETASIZER(Malvern)



Category

Porosimetry

7| (FLE]) chaptea

Model

TriStar (micromeritics)

Powder Density

TD1020(ToronPharma)

Raman Spectroscopy

LabRAM (Horiba)

Physical TGA/DTA TG 8121(Rigaku)
Property
Analysis DMA Q800(TA Inst)
DSC Q20(TA Inst)
UV/VIS/NIR Cary5000(Agilent)
XRF ZSX Primus(Rigaku)
EA Flash 2000(Thermo)
FT-IR Nicolet iS10(Thermo)
GC-MS Clarus600(Perkin Elmer)
Sl GD-MS Element GD(Thermo)
Analysis Ic Dionex ICS-2100(Thermo)
HPLC 4000Qtrap(AB Sciex)
ICP-MS Element2(Thermo)
ICP-0ES iCPA-7000(Thermo)
NMR Avance 600(Bruker)

HA2E 7lee Mg Bt R el ()



SHRMIAATLA(F)= A B MA KOLAS 2RIZ 1Al 7| 2HKT-614) LTt

IR lo|mHaiH MY HAEE ZIdstn JoH, MMESHA 0hL 23t 1/f Noise
LItoll M MA Z2| MEHS xttetn QUELICE of-5-4 8l chstat EHH, O2|11 2747|120 0]
EI|7HX| it DA MIMES £F =2 AldEMsta, 12Ho| pESoel TEHC MMME
HBstn YQELICE S2HMATA(F) ERAGAAHS ZHEZFS ZEst0 USLICH
SEHL o 9 ME[MYIL MM EMLLTLL S2K §4 HILL SFEM, Test Wafer H|ZF U
SHEMH|A, MM LD EHOJA| CHA MIMO] 852 E0FE AR U MM 2otE 3
st QUoH, 245t HE LHD JUSLICH SHEZQ! JEDEC #2t0| ofL|2t Zatof|A St
MIL-STD7HX| tES10, 7| S S 7|2l YIXIE 2nd| siLiztn UM, 301 O] & HEE Al
&M Know-howE HIEHOE ADLESE 8- HEA- {71 ZR8HX|= Sensors Inside AH2|E 2|

il LIt S L.

CHHE Al R4 etz 291,

KASIT LH= Z317|22 6, 8% http://www.ksensor.co.kr

T. 042-936-5361 Ml ot 3 A
vwl SFRMASIA
F. 042-863-5361 ESL ,zo-nig;rso;lm'arc'{ e

(5 MHIAE0}E
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Procedure for Measuring N-Channel Global Standards for

HEE X
2R EZ(SO)  MOSFET Hot-Carrier-Induced the Microelectronics Axt u|1|7<|
Degradation Under DC Stress Industry (JEDEC) AR

Procedure for Measuring Global Standards for ure
ZH|EZE(ISO) = P-Channel MOSFET Negative Bias the Microelectronics *;f al %1
Temperature Instabilities Industry (JEDEC) e

Procedure for Characterizing Global Standards for sre
ZH|EZE(ISO) = Time-Dependent Dielectric Breakdown of the Microelectronics *;f al %l
Ultra-Thin Gate Dielectrics Industry (JEDEC) e

AAM-E2= 7| 2E MY ot X3 R EL



SLHEE(TTA)

2R EZE(1SO)

=HEZ(1S0)

WETI
(MIL-STD)

WTEFIP
(MIL-STD)

Evaluation method of bolometer film for
infrared

sensor : Part 1.

Temperature Coefficient of Resistance

Procedure for Measuring
P-Channel MOSFET Hot-Carrier-
Induced Degradation Under DC Stress

A Procedure for the Evaluation of
Low-k/Metal Inter/Intra-Level
Dielectric Integrity

Department of Defense Test Method Standard
Transistor Electrical Test Methods for
Semiconductor Devices

Part 3: Test Methods 3000 Through 3999
3001.1 Breakdown Voltage, Collector to Base
3005.1 Burnout by Pulsing

3011.2 Breakdown Voltage, Collector to Emitter

3026.1 Breakdown Voltage, Emitter to Base
3051 Safe Operating Area(Continuous DC)
3401.1 Breakdown Voltage, Gate-to-Source
3403.1 Gate-to-Source Voltage or Current
3404 MOSFET Threshold Voltage

3405.1 Drain-to-Source On-State Voltage
3407.1 Breakdown Voltage, Drain-to-Source
3411.1 Gate Reverse Current

3413.1 Drain Current

3415.1 Drain Reverse Current

3421.1 Static Drain-to-Source On-State
Resistance

Department of Defense Test Method Standard
Diode Electrical

Test Methods for Semiconductor Devices

Part 4: Test Methods 4 000 Through 4999

4011.4 Forward Voltage(3.2 Pulse method H|2|)

4016.4 Reverse Current Leakage
4021.2 Breakdown Voltage (Diodes)
4076.1 Saturation Current

4141.1 Burn out By Repetitive Pulsing
Department of Defense

Test Method Standard

Electronic and Electrical Component Parts
Class 100

Environment Test

103B Humidity (steady state)

106G Moisture resistance

Global Standards for
the Microelectronics
Industry (JEDEC)

Global Standards for
the Microelectronics
Industry (JEDEC)

Military Standard,
Department of Defense
(U.S.A)

Military Standard,
Department of Defense
(U.SAA)

HAM-BE 7|2E d2l Y g
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107G Thermal shock

108A Life (At Elevated Ambient Temperature)
Class 200 Physical-Characteristics Test

201A Vibration

204D Vibration, High Frequency

Class 300: Electrical-Characteristics Tests

TS 301 Dielectric Withstanding voltage Military Standard, S|
(MIL-STD) 302 Insulati(?n resistance Department of Defense AT A g HA
303A DC resistance (USA)
304 Resistance temperature characteristic
305A Capacitance
306 Quiality factor
307 Contact Resistance
309 Voltage coefficient of resistance
determination procedure
~ HEEMNE MNE7(9| 7| M HA0] oo ShEEE SIS
SHEETTA) ol were ot we (TTA) B
AXFSE &AM
SLHEZR(TTA)  HhoA| AXte| 1/f ZHSHI b SHEHEEMNT|SHS(TTA)
Global Standards for
Steady-State T ture-Humidit ) . Bt X
ZHEZ(1SO) Bi:: in/fe 'I?eset emperatureznumidity the Microelectronics AXp O A :gluﬂlkl
Industry (JEDEC) T EEEE
Global Standards for
=M EZE(ISO) | High Temperature Storage Life the Microelectronics
Industry (JEDEC) A
AKX} Gl %l +i|A
Global Standards for SRS
ZHEZE(ISO)  Low Temperature Storage Life the Microelectronics
Industry (JEDEC)
Global Standards for urE
IZHEZ(ISO)  Temperature Cycling the Microelectronics *;f ol |
Industry (JEDEC) s
Global Standards for ur
=M EZE(ISO)  Temperature, Bias, and Operating Life the Microelectronics *;f al %l
Industry (JEDEC) s
Department of Defense Test Method Standard
ENVIRONMENTAL ENGINEERING
CONSIDERATIONS AND LABORATORY TESTS Military Standard
oj =g PART TWO - LABORATORY TEST METHODS y i HEEA|

Department of Defense

AXFG Al & MIA
(U.S.A) R

(MIL-STD) 501.4 High Temperature
502.4 Low Temperature
503.4 Temperature Shock

507.4 Humidity

AAM-EE 7| 2E H2lY ot X DR ES



0|24
(MIL-STD)

o=y
(MIL-STD)

SUHEE(KS)

2R EZ(IEC)

SWHEZE(KS)

2R EZ(IEC)

ILHEZFE(KS)

I HEZE(IEC)

SUHEZE(KS)

I HEZE(IEC)

FUHEZ(KS)

2R EZ(IEC)

FUHEZ(KS)

IR EZ(IEC)

Department of Defense Test Method Standard
ENVIRONMENTAL ENGINEERING
CONSIDERATIONS AND LABORATORY TESTS
PART TWO - LABORATORY TEST METHODS
501.7 High Temperature

502.7 Low Temperature

503.7 Temperature Shock

507.6 Humidity

Department of Defense Test Method Standard
ENVIRONMENTAL ENGINEERING
CONSIDERATIONS AND LABORATORY TESTS
PART TWO - LABORATORY TEST METHODS
501.5 High Temperature

502.5 Low Temperature

503.5 Temperature Shock

507.5 Humidity

B A - M2-18 DA - AR AU AT
Environmental testing—Part 2-1 : Tests—Test
A: Cold

B Al -H228 A" - AR B UEY A
Environmental testing - Part 2-2 : Tests - Test
B : Dry heat

2 Al - ®| 2-308  AIE - A& Dbt X|A :
Li& AFOIZ(12+12-h AlO|2)

Environmental testing - Part 2-30 : Tests - Test
Db: Damp heat, cyclic (12 h + 12 h cycle)

B Al - ®I2-38%: A" - A" Z/AD: Y
LSE/EE AOI2 AY

Environmental Testing - Part 2-38: Tests - Test
Z/AD: Composite temperature/humidity cyclic
test

SE A - ®2-785 L Al® -AlH Cab
&M Al

oF HEte|

Environmental testing - Part 2-78: Tests - Test
Cab: Damp heat, steady state

& Al (M| 1RL) - erg el Lisd A,
SE9 JtEAledo B8
Environmental testing Part 2 : Tests - Test Cy

- Damp heat, steady state, accelerated test
primarily intended for components

Military Standard,
Department of Defense
(USA)

Military Standard,
Department of Defense
(U.S.A)

ro

SEEHD

International Electrotechnical
Commission (IEC)

reot

FEEY

International Electrotechnical
Commission (IEC)

rot

2EEY

International Electrotechnical
Commission (IEC)

rot

SEZHD

International Electrotechnical
Commission (IEC)

rot

ZEEHI

International Electrotechnical
Commission (IEC)

rot

ZHEZHI

International Electrotechnical
Commission (IEC)

HAM-BE 7|2E d2l Y g
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AXt9| Self-heating

"ot 2N

XFIHeo|= Al

ME|Y AER| AV M2 X{FIH-0|Z HIt
HMY-HF EM 2N

FIA|EA &
Q-Factor =

Impedance

0z
HI
%

Iy o
A
AL

Hot Carrier

NBTI &12|4d Al
PBTI 24 AlE 24
GOl Mz|8 Ag 24
MTTF Al
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Bending Al

Back-gateZ 0|88t A% 24
HIO|ZE S T8 ME0|E =

X ZFIte 0| =(1/f Noise) EXHT}
RTS(Random Telegraph Signal) Noise Z&T7}
SEAXF DFOHRF) Fol|AM2] &

MOSFET AX} IFIHRF) Yol A2 £X

oi22] &%t % HE S8 HIHEA
DRAM 2%} 8L HIE 54 BI7H2Y

Flash Memory Xt % HIE E4 HIt2N
Embedded Memory At 5! HIZ EX TIHEN
SOISOS AXt9| Self-heating ML}

MOSFET/Power AXt2| Self-heating £A1Z7}
High Current £X}2] Self-heating 24447}
High Voltage £%}2| Self-heatin

Qa
A
s
oH 0
N

AAM-EE 7| 2E H2lY ot X DR ES

ZSPHE Al

MOSFET AHQ A1
HAo|SE Al

TCC A

TCR AIH

Disturb E4 Al& 24
Endurance £ A& 4
Retention £4 A& 24
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0z

HI
1z

149 AfO| 2 HE
49| AT} A} ek

g et Al
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o
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0X 0x

Gate Charge Z™AY
Back-gateZ 0|23t 4% &4
Pulsed IV &X 24

TTF A ™

Warpage 8

CHS SIF #E A2l Al
GEAH AH

HAST A&

2 A0S MY AR

&k A0|2 HE[d AE

GO & dlz[d Al

Hall Effect %

HMFo-0|= s

BHH| AXfo| UM EM £ 3 24

Retention 4 BN

Threshold Voltage®| Endurance £4 7124

Program & Erase cycledi| 2 AX 4824

Heterojunction 2Xt2| Self-heating =4{E7}
o

T=HE/Carrier Mobility/Speed 24 EMT7}

M
ARHIZLE SRS E4 Modeling £7t5 Bt



Do ooy | DROMI TR N SHRM00E) Kol Cerst X7|H S42y
Clofst M7I% 20| M2 AX % MAS SH#St 2 20 A0 112 AX 3 MAfQ] S48 24
Sg=24 DR0|Me| MFIN=0|X S4EA R 20] 42| KFTHr0| X Sa4]

4

0x
o
N

Amorphous TFT, LTPS TFT AXI2| M2[MHIt | Display AXte| PBTI 212
Display £Xt2]

A OLED AX}, ZnO AXte| AZ[4 "I} Display 2Xt2| Mobile lon 2| 8Tt
— oo

Display 2%t2| Hot Carrier 22|47t | Display AXt2| 2= 0f ME E4 HoHHI}

Nano-second 0[5} 114 4l #Hat #4  Pulse 24 3l EM 2N

n& Nz 24M
Eto|d 2! WM XA QAUBATE XN E7ts FY X 24
Axo biMol A28 Ald™It - EM(Electro Migration) E4 -7t SM(Stress Migration) 54 =7t

M MqH|A HHEH| AXLQ| AlZ|M B2FRA Dielectric E4 24

Gate Oxide?| &M =R f

AH SZES A%t ST E SUEN

Silicide S2=24 AXFHZF SHO| ST EFRENY
=2 24 Junction Leakage 22N o2 2| AX} Stressol| 23t SZEM

AR 2224 Mz 2| AXt Noised|l 2/¢t 222

et 2YES HIZ2|AX CHefol M S5t floimtet

QIElE| EZEM Crtet MM S22

7|Et E2EM MH|A

ZX0/H e E ¢lojm x| = ALD Films, Sputter Films S &4
e oo PR A8 SR FEAOMAE | 0] 970k 759 atemed Ver 13

e
=)

M=Z2 M2, 373, BHlo| 45 B+ Waferd

ALD 3% U5 Zuta X Cietst ZF9| M 52 Its
RF/DC AIHE| 5 Jts Ti, TIN. Ni § 20 7IX| O|Afe| Bt B4t 7Hs
Sputter &3 - ._
Test Wafer & Co-sputtering 7ts
S MH|A 20k Abstat 2 Si0; At3tat 34 Dry/Wet/RTO Oxidation 2%
Furnace/RTP HZEl AXILEEIGES DR20|MO S48 24 HOPHM AlY
Annealing %1 1000=7tX| RTP/RTO 3H 7t5 TAE J[KIZ 0|23104 CH7 |tofl A SK2| st
NRAANY D2, Hy 12 119 EX{2| 2 0t g e EY 24
Photo-lithography ~Positive PR/Negative PR 7+5 Shadow MASKZ olgs_r IjEd A
58 Lift-Off 3 1%
SHES A SHEE AY
QA Al 549, Kt AIY
MEEHE A 2 Moz Al
Ha|EH A" ME U= AY
HHEH| 9 7| A} CHeist Al HMEIE0|E ZX A3 50| W2 K& Hate Al
HE A" MH[A M MH[A = = = 2 Xg HtE Al
Hemata|e SHAE 220f M2 AW|EHA Het Al
Eto|Y 2 WM ZHAI 20| ME &/Aws EM A
HHEEH| (CHO|RE) A% £ M FE7| A MHLIIHS(PAE) Al

ofn
A
0¥
o
>
o
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| MI=A| Cfto| 2 7

IS Al
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PMSHIO[E](Zg, ANHE R AZ 2olsH)EY  HEMT LKt M5 Ald

FOV(Field Of View) Z3 AIY MEMS 3|E| SZ2& Al
SISHM 2 ML ZY ST HIHAE | RMEMAZIZE AH
GHHET AIY Dielectric Constant A&
IQE8T MY Dissipation Factor A&
Hed A 2 MEA Data Rate Ald
AEHA AIE FMED Depth £
S| AHZ|A|A BHEA|H Frame Rate A&
FHZS(DY) AXEE AIY SHANE
Bélls, dAR ATTH AY 2MEE ZHAY

HhEA| 8 M 7| H Xt CHESE A|S Cellvr &8 X HUT Z™HAIH

HIZ Al Al A 24 MH|A oHEY =3 Al Sd U ZHAY
HEEN(NE) A APP, EH|E=7L 221 A
USTHE AIY Bump Film EMAIE
Lot 2 EH Al COF Film EMAIE
SERYY| Bélis A E MY HYH S RAY
HU: 4sd3 MY HUT(HAV, HBV, HCV) THUHE Al
BHof EHQIMX| TALEH|Of Ci3t MASE AE LRI, 2EHEF 9 ZFHAY
A AH M A AH ZHAIH
Breakdown Voltage A& HYUFI i ABAH
olAlg AlH Microstrip Isolator A&
EHAREM A
E2 JtAMM A VOCs 7tAMIAM B A
She7tA EHXIAE VOCs 7t A5AlE
ULMDIERA FHAMIA Al SAEM AIH(RE, & H3l)
23t TIAMM Al AH|IHH A
SL|OF ZFAMHIM Al BESEE/HHSAIZEAIE
QE JIAMAM A =L NY
Ef 7tA MEdM A" LR A
O|&tSHE A ZHAMIM AR LAY

K A Al THAMIA
=== = = AFSFEFA TEAK =] 204 A
S AH|A AS 2 O| &tSERA ZHA MM AR sHAH

OIEH ZEA MM Al S5 25 SHAY
OIS ZEAMIM Al E=)

oA =3t JLAMM Al o 2K MMO| kA & Al
TN FAMM SHAIR SETEEW

WHERIA] JRAMIN AT LA

HHTEHA JLAHM A AHIH AT

THAZYA THASE SHAY SE4C A

F|8ktA] FHAMIA Al2] VP

AAM-EE 7| 2E H2lY ot X DR ES



SHEEEH HRISE AlY S5 AlY
7t2AdIA MEMS 7tAMIA Al =M MM AMs Tt
Al 24 e TeEnEe e

Ol ZhAHIN BESAIE

IR ZtH2t 58 MNZEOH-O0| X =X
Held AQXE XX NEPSONE]

-1 =1 = o — o [=]

AM A

x5
AE(GISE) 217t AE NSRS Bt
ZZ W Tet otz Al uhe g o}
SSEEH gy ey £ST}HIN B2 oy 5
HA A
olZtC ™o CWDM DEMUX X™72| ZH Al™
S8 A X Gain Al
XIZ Q1A MM AIE  XIR QIAFIE Al 279 K|BOIAFIE AlB]
Shigella spp 302 OJLi 4=l EQHM ES & AW
Shigella spp 100 copies/rixn @420l MRS MM Ms Al
Jfﬁ% H2E 28 HEE Al NZS2 QFR E8 HEH| M5 Al
HoJ2IA HIA H5AI DNA SEH| 45 AlE
MANSAXDE MM EX A2/ AE OECT ZAZ AT A5 Al
o] DJMIZR] K28 AlE MEMS DAIZX] M1A] A&
MM AR IR EXMM AE OJMHX] 58 HUZ AY
HE AN A oc/aE X|&t 25 EREHA| Al SATMMe s A3
S AH|A 2E/E == SocA A = <s
HA AE BIAISIR| M2 Al
olalx| OJIXIMA S5 AI N AE]
A AE HBEATA|| 2K MSAE S M A5 AE
3% XIXP7I MM AJE HA B ZBE|S
JEZ% X7 M Al AE X71M 28 HS HeE A
TAEIX|MM s Al Hall Sensor0i| CHfgt ME[ A& T2 E4 HIHAY
Nag IAE HUE Al 3% 017} Al
MM A o7} FIE EI4 M A3
e AEMMDE Mzl 17} x12e 27| H7| MsAlH
Al Al A2E 2&T MM AIY
) J1S7) MA HEE U NEN T AR BN B Al
iﬂﬁg IOT 71stol 7% AASIO| HO| 45 Al EHIHIA] 0% AlE)
oIx HUE A2
a2 £24MIAQ] MBS 2% 72| HUE A
M Al HE A AH HZEo| vt ME|M AY
ong OES 7A HIA AlE o3 M A2 A2l
M AE U2 =T HUE Al
oH pH BT 5 A2 PH X 9 ZHAH
AWM A Data Sampling ZH Al PH MM Drift 4 Al
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7| (&0t = 2R&D) chaptea

@O0IIZR&D

OtZZR&DE AHMICH BH= A, DI2HXtSAHE MHREE AX|LI0E AL A H2S HE 7 Ii'-*

[y [ oy —

=
ALICE I HIZAAR7IZHKOLAS)S 2 olFetor ME[d &2 Algat 2 M )\'IHI"E HSotH,

TH|, XtSKH £E S CrEdt Al 2ofof|l M ZEstn JYSLICE D&/E2 &M, XSkt HEE %
YL S/ 7MY, 24 MulA, 24 Tt MEH Al S 5 67 fXI°I 200N &S5
0 JASLICE 7|&H 26 S22t M2(d B0 FHE F11 JACH, AXf-2F 4t2t0] 7[0fstn
UA&LICH
M2A| 27 CIX|E 2 332 28 R2!0[H|=MIE .
LR @ http://apro.re.kr
@FOIZZR&D, MSAFE A (02-2108-1119)
(1) E& 8t
N g
FIB (JIB-4700F) Dual Beam
Ga ion Beam
FE-SEM (IT-500HR) Hi2 5MHH ~ 202+l
Normal SEM x 3 unit(~ x10k)
SEM (VEGA 1) kY, FE-SEM x 2 unit(~ x100k)
YHEN
High-resolution
Dlgital Microscope BF, DF, DIC, PO
i or2y (DSX510-ASD)
E497t 25

Digital Microscope
'gitar M P Mag. Range : x40~ x1200

(HS-300U)
2D, 3D
33/ Resolution : 1um
X-RAY (SMX6000
( ) RS Inspection Stroke : 460x410x100
mm

Probe frequency : 5~140MHz
= Effective Stroke : 350 x 350 x 80 (mm)
Max scanning speed : 1,000 mm/s

SAT (C-SAM)
(FineSAT-FS200i Il k)

HN-BE 7|2 Mzl moL X2 ClaEe| @
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BEY MY
B} AR}
HIIHSY MY
B} A%t
SEMESY MM Y
B} A%t

IIANEY
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7|E} "It

rz
x
Toa

HN-BE 7|2 Az

TG/DTA (DTG-60, 60H)

TMA (TMA-60) o=y

%

HI
!

DSC (DSC-60)

IR camera (T420)

Curve Tracer (CS3300) 7|
EM 2N
Power Tester
FT-IR (IRTracer-100) oo
ED-XRF (EDX-LE) AXHol| cHst
HEEN

EDS(X-ACT 10mm)

UTM (WDW-20)

IANEY

24
Bonding Tester (PTR-1102)
Diamond Cutter
HUHC|(TechCut5™) Lotz
lon Miling Machine
Dye&Pry test =STEN
HEABKRIEHY SX £H Y
(LKV 8.7.6) 22N
MN=EM
Network Analyzer (E5063A) =5
. Hetast
Voltage Drop Simulator =5
ESD HEI|IAY

4 Eot X9 LA ER

N2 Flow
Temp : Max. 1300°C

Temp :-150~1000°C

Temp : Max.600°C

Max. Peak Voltage 3000V
Max. Peak Current 1000A
Cursor resolution 1pA

Power cycling Test for Power Device
Wavenumber Range : 7800 cm-1~350 cm-1
Analysis Range : Al(13) ~U(92)
Analysis Range : Be(4) ~U(92)

Load capacity : Max. 50kN
Resolution : 0.025 um

Shear strength test : 10kg, 100kg
Tensile strength test : 5kg, 20kg

Wire size : 600 um

Triple lon-Beam

i3
4o

| : 700x800x600 mm
=(MPEE) : (1.8+L/350)/um
42 = (MPEP) : 1.8 um

oA

[H O Jt

Hu

0T ox
1=}

oA

Antenna manufacturing test

RF passive component test
Material measurements

PCB manufacturing test

100 kHz to 0.5/1.5/3/4.5/6.5/8.5/14/18 GHz

-20V to 80V

Max. 50A countinuous, 150A inrush
current up to 200ms

Frequency up to 250 kHz with 40Vp-p

Only CDM

Volt. Range : £0.20~30.0 kV
Charging resistance: 10 MQ
Capacitor: 150 pF
Discharge resistor : 330Q
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(ESPEC, ARS-1100)

OVEN

(JEIO TECH, OF-22PW)

EMO|Z EHH
(THERMOTRON,
SML-1500-25-25-2)

EEERS

(TSD-101-W)

HAST ZH|
(HIRAYAMA, PC-
422R8D)

Combined Vibration

Tester
(ENEX, VTH-1106
-5K-VH)

BSR Tester
(MB DYNAMICS,
SILVER)

Weather
Resistance

Ice Water
Shock Test

Cyclic Corrosion
Test Chambers

2&, 5&0
Chet dlzld Eot

=2 Mo|2
=14 "ot
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2zHe| 1 -77~180°C
S/ 1 10~98 %R.H.
M AFO|= T W1000xD1000xH1100

2EHe| 1 25~250°C
H{AFO| = T W550xD460xH600

1=

2EHe| 1 -75~185°C

R2E#HEHE 113°C/min

M AFO|= T W1300xD875xH1175
2EHQ| 1 -77~205(300)°C

M ALO|= T WT710xD345xH410

£l 118~150°C

EH2| 1 65~100% R.H.
7|22 1 0.019~0.208 MPa

M ALO|= T WT09xD950xH1674

o N ul) rro

3,4,5.5,8ton

Buzz, Squeak, Rattle, Noise
Temp : Troom

Background noise

<30dB, 0.2sone

Weather Resistance

Splash water(0~4)

Cyclic Corrosion
Salt spray, Dry, Temperature,
Humidity

HM-BE 7|2

M "ot

MM, HEEA],
XSS H7|HAE A&
L 2ES

MM, BEE A,
ASAHE M7 HA A&
L2ES

MM, HEER],
KSR H7| MR &
X 2ES

MIA, BEE A,
XSS 7| 1A A
HEES

SEH|, XHSKHE
|- HXE 2K}

2= S

>

SeH|, AHSKHE
|- HXE 2K}

2= S

)

SEH|, XHSKHE
|- HXE 2K}

2= S

>

S, XSAHE
|- HXE 2K

)

Il

2ES

SR, XSAHE
HI|- FX; 2%
2E

>

oln

MM, BHER,
RSAHE 7| FKt &
i BE S

X3 ez
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Gas Corrosion
TtARA A Tester
(WEISS, WK3340)

ALABEA A|H Water Tester
(JFM, JEMA00S)
AZAIE|
22 A" (ESPEC,
DCTH-100-A)
AT

(EN-SCT-1204_1K)

Sz A3 Dust Tester
(JFM, JFMD-004)
1ZOD Impact
Tester
£ Al
Drop Tester
Seal /
7|2H Al Leaking Tester

(JFM, JFMA008-5)

AM-2E 7| 2E

L (PN
eHgolM got

4>
Ar
=2
e
rot

o
-

B0 chet
L ot

Az 7t Rl Clse)

0.

¥
0x
or
=]
N

IEC 60068-2-60
ppb : H2S, NO2, SO2, CI2,
ppm : H2S, SOS

IPx1, 2, 3,4,5,6K,9K
R1,R2,S1,S2

IPx7, 8

| 1-10~100°C / 50~95%
| 1-30~100°C / 40~85%
H{AFO| = : W1490xD900xH1880

29| 1 -30~90°C
7t.:."H'l)\foljc W1600xD70xH800

IP5, 6, 5K, 6K

Dust setup

Arizona A2, JIS Class 8,
Talc, Potland cement

Angle Clamp : Fixed type

Angle of Hammer : 150°

Angle Resulotion : 0.1°
Pendulum(Capacity) : 11J

Max. height : 1.2m
Plate : Concrete and Steel

Pressure and Vacuum
Max. 4kg/cm2
Water tank size : W500xD400xH300

MIA, BEE A,

ASAHE H7|HA &

2ES

BEH|, XHSXHE
PP EESPN YA
2ES

SeH|, XASKHE
|- | 4K,
2= S

SeH|, ASKHE
|- | 2K,
25

0|I'I

BeH|, XHSXHE
7| Hxp A},

2=s

HH= A, XS
M7|- MRt AXL
nES

BEx, XSAHE
|- | &K,
2= S

BHEA, At SAHE
M| Mxp AX}

o
2=

0|I'I

SeH|, AtSKHE
|- JR 2K,

2=s
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(3) 2 HE (S 20D

KS C IEC 60068-2-1:2007

KS C IEC 60068-2-2:2007

KS C IEC 60068-2-6:2015

KS C IEC 60068-2-11:1981

KS C IEC 60068-2-14:2009

KS C IEC 60068-2-27:2008

KS C IEC 60068-2-30:2005

KS C IEC 60068-2-38:2021

KS C IEC 60068-2-42:2003

KS C IEC 60068-2-43:2003

KS C IEC 60068-2-53:2010

KS C IEC 60068-2-57:2013

KS C IEC60068-2-64:2019

KS C IEC 60068-2-66:1994

KS C IEC 60068-2-67:2019

KS C IEC 60068-2-78:2018

MIL-STD-202G:2002

MIL-STD-810G:2008

B Al -H2-18 Al - Al A LiBhd A

53 A8 Ad: 257t HEHoR
et Al
5.4 A1 Ae: RE7H RSO WBt0] Al 712t L) HHS QI7FSHOF SHe SEA AJBHO] of

o et Al

rE

StH £7| 2 oHgs

Jot
el
o

Of QI7FEl S 4 AlHoj| Chpt

SEANE-F225 A - A B:LHEE Al
[H=l]

53 AlgBd: 27t HEXo=Z
LHEH Al

54 AN Be: 27t HTHOZ HtH Al 7|2 LiLH HAS QA7IsH0F 3h= S 4t AIHoj| o

SHuigd Al

rE

StH 7| 2k oSt = HRO| QI7HE EE 4k AITHO]| CHSt

I

B A - H2-65: AlE - Al Fe: TS (i)

il

2 A -H2-11% : M8 - Al Ka: g2 2 A1

2 A -H2-14% Al - AEN: 2k Het
[H=1]

9. M@ Nc: 2E2| SH28ZH)

2 Al - H2-27%: Al - A Eaot X1 : 54 AlY

riok

3 A" —H| 2-30% : A|” — A& Dbt X|& : F71% W& (12h +12h 7))

B A -H2-385 Al - Al Z/AD : 2 R /EE AO|2 AY

i3

712 2 A EAF-H2-43 2 A - A E Kd: W W A0 Tt 2o Al

B Al -H2-538 Al - Al S A VIR (RE/ER) S SH(ES/EE) Y AlY
(Rlel] &=

S AE - M2-575 Al - A& Ff: Z1E - A2t 0|23t ARQIH|E Bty

riok

2 AY - R2-645 : A% - Al Fh: Zhel 274 515 Al 2 X/

tot

r

Al - ®i2-665 : 2P HEQ| Ligd Ald(E2R3 57

o)
2
i

riok

B A -H2-67% A - A Cy: FE RES YR 5t 5, B4 HE, 74 Al
2E A - H2-785 : Al - Al Cab: o &Efo] LigH Al
Test Method Standard for Electronic and Electrical Component Parts

Test Method standard for Environmental Engineering Considerations and Labora-
tory Tests PART TWO - LABORATORY TEST METHODS

MAM-2E 7|2E A=Y ot X3 D EE
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AEC-Q200-REVD:2010 Stress Test Qualification for Passive Components

KS C IEC 60571:2012 H: Mg - ML A8 Mx|7)|
KS C IEC 61373:2010 H-ME-HEXREEA-54 3 TS A
KS D 9502:2020  2F AHYHEY, OHEL L HARR AH)
KS R 1034:2006 NSk 2E TS Al gy
KS R 9144:2021 HE X 229 Is Algdy
KS R 9186:2021 H- Mo HORE-TS AE U
KS X IEC 60945:2002 Sk ol B M E4 7|7|ef A| AR - bt Atk - Al HH Q7= Al 2ot

Parts for railway signal - Vibration test methods Road vehicles - Environmental
ISO 16750-3:2023 conditions and testing for electrical and electronic equipment - Part 3 :
Mechanical loads

Road vehicles - Environmental conditions and testing for electrical and

ISO 16750-4:2023 . . o .
electronic equipment - Part 4 : Climatic loads

JIS Z 23712015 Methods of salt spray testing
JIS H 850211999 Methods of corrosion resistance test for metallic coatings
ASTM B 117-19 Standard Practice for Operating Salt Spray (Fog) Apparatus
ES 90000-04:2019 SAE FHECY MYE SH MM Al 72
ES 90000-04:2022 SAE FHECY MYE HH MM Al 72
ES 91500-00:2019 FHE]- it
ES 91500-00:2024 7E -t
ES 95400-10:2019 XHSAE MRP7|7| 2E Al
ES 95400-10:2022 XHSAE MxP7|7) 2 MEld A

General Specification for Electrical/Electronic Components - Environmental/Dura-

GMW 3172:2018 bility

VW 75174:2018 motor vehicle connectors, connectors, test specification

AAM-EE 7| 2E H2lY ot X DR ES
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[1] =7IEZ, eLl2tEZEQIZ, https://www.standard.go.kr

[2] $2ME|MQSME, http://www.koras-krc.or.kr

[3] SH=EEEEMI|IEYES(TTA), https://www.tta.or.kr

[4] AEC(Automotive Electronics Council), http://aecouncil.com/

[5] ANSI(American National Standards),https://ansi.org/american-national-standards

[6] ASTM International, https://webstore.ansi.org

[7] IEC(International Electrotechnical Commission), https://www.iec.ch

[8] 1SO(International Organization for Standardization), https://www.iso.org

[9] JEDEC(Joint Electron Device Engineering Council), https://www.jedec.org

[10] SAE International, https://www.sae.org

[11] United States Military Standard(MIL-STD), Department of Defense MANU-
AL, Executive Services Directorate.
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