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Ehapter JIEE AN AR E S, MElY o PH(et BES

01 ENED BTN

00| 2007 TOIFRALTIZ U POHA I SAT A SFEH AOIHAH LTSS
RN R&D MY, &H| 59| olmats Astof Ol2) A4kl H20f Jlofst, 7]
JEE m3mol AR HOR fRiIHIE AN 71240] NS TRl 7S Rigiy|2

[ 28 F0/A| L4EF HED|¥1Z2 17 @ https.//www.geri.re.kr

5 2 L

@ FOTAEE7 |28 MMATINE AR Z AR

LER

@D ML
ReHE | EHoH| SIRE ) SHEOHAANDE, ATH/BE/IF|X|, EHAFA) 246 o 87|27
EfEEA S H|- A AT HIE] (whlee@geri.re.kr)

X[LHE TEREN, EMETL MY Hot AE 3 S A (KOLAS) S A X|2
HEYEM ANHEMLIMME (hspark@geri.re.kr, https://alliance.geri.re.kr/)

() E8 8t

NS | MM ER | Zu|(2YY) | 25 | At
Temp. range :-70°C 170°C
SE2EHY Humidity : 10% ~ 95%
ARSF-0800-15 =
(C600-70) se Temp. gradient(-40 ~ 150) : 15 K/min (Heating),
25 M 15 K/min(Cooling)
el eac Dimensions : (W1000 X D800 X H980) mm
Temp. range  -50°C 150°C
Humidity : 10% ~ 95%
C-70/350 25 . . .
/ H-l Temp. gradient : 2.0K/min(Heating)
2.0K/min(Cooling)

@) 2025 4x-25 7jr Mzl m xR ClER)
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A

M

0> pg oE

(-70 ~ 180) °C

(10~ 95) % R.H.

/& OFFS}: +03°COILH / +25%RH. OJLf

T HRIE [ (45~ 155) °C 712te] 2= M5 Yl 8tz
4312 15 °C/min (linear)

A2 BHREE S0 ¥ 2 ZHI|s

ZHH| LIS =371 2 1000 x 980 x 800 (W x Hx Dmm)

EHH| LIS 85 1 750 liter

4o Ho

H1
e oo

rio o> rio

rto
rE
|.

ARSF-0800-15

=]
1
rfo
>
|.|-|
0z
T

rE
4o
rfo
>
H-|

= -70 ~ 180) °C

10~ 95) % R.H

OFI3}: £0.3°C OJLH / 2.5 %R H. O|LH
}2 : (-45 ~ 155) °C 717te| 2= M5 9l 6t
F 10 °C/min

= 37| :1100 x 1000 x 1000 (W x Hx Dmm)

H0 -Ho

o
o

H
0E D0

ARS-1100-10 -

o oN rlo rto oy ro
H']
[~
o>
for A

3
T ot

]

(2)

Agld "ot

| (D)

oo M EMIS £ EMI TEST System - CISPR 14-1 22 YR, RS
B EAEAAE] Xt &l S EMS TE?T System - IEC 61000-4-3 6 HEEMT|7|,
LY =3 Debugging System - CISPR 14-1 22 I M7|717| &
Gugean | VILNOEA | Tenp ongei oo -
eews  riggessm | CoOTTAS | CHumidlyl0%-9%6 R TR,
A H{(ARSF-0800-15 ﬁl%’i*lgﬁ “._F%ffﬁ LK Te.mp. grz?d|ent(-40 ~ .150) : 1? K/ EA HTE,
(C600-70) o cyst min(Heating), 15 K/min(Cooling) WAL HE £
Ms ot Dimensions : (W1000< D800 X H980) mm
1. Low temp. range : -70°C 0°C
22 2F8HH | 2. High temp. range : 60°C 200°C B R,
wxz | x| Ho}st0] tl@%oﬂ 3. Dimesions : W630X D690 X H460mm M| HAIHE,
A3 (TSA-1100H-W) G=HBAS | 4. Temperature change of 10kg Ics in : <10 XSk HHE,
- Folstol LA | mins YA HIE 52 2K,
=t 5. Target Power : Vp to 10W SEEYXNZE
6. Noise Value : 65dB

2025 HIA-2= 7|2 A2

txie iz ()



Ehapter 7|28 MM AXFEE £, ME1Y BotE(et BES

Sine/Random 7F&12 1 5,100 kgf
Shock 7t%12 £ 10,200 kgf
FIps Q| 13 Hz ~ 2,600 Hz
%[ #19] : 80 mm(Peak to Peak)
E|ch A 7ts 27 500 kg
CRIZIZE Y 25F, | o AF H0[E(4E]/42H) ALO|= 800 mm x 800 mm R,
A SUSATISAIEY| TS SHE SA 7 © AE E|O[E SIHE 1 100 mm x 100mm HALZE 7| HXAE,
—erE (G-0250LSHP) 0| 7hs 3t Xs 71EE m2 33 : Sine, Random, Shock, RSkt HEE,
SoetETIE Al Sine on Random, Random on Random BERUMANES
25 #He|:-70°C~150°C
&E H2?:30% R.H. ~95 % R.H.
HMH LS 37] 11,100 mm(W) x 1,100 mm(D)
x 1,000 mm(H)
LLEHSHR 1 (-50 °C~ 150 °C : 7 °C/min)
YA (IPXS3) [ IPX1~9
YXINE (IPSB):IP5~6 7| HRF S S,
HEHERL | BEEERIAEY| 25 9L HX|of M4 1 KS CIEC 60529 (Qlgte] Un| @55 | C|AE2|0], 7|A,
AE (SWT1000/JD3300) | CHSHLHMS Tt = TR IPAE) 22 X}sAL
ZH|LiE 37] 14,000 x 2,400 X 2,800 (W x Hx D) mm Sl At
FH|LYE 8 26,800 liter. (32141 type)
Q) A HE
BEZEHS | HZY
ASTM D4935-18 YH M2 ol MAm X FUHE FHEY| it BE HIAEH
CISPR 15:2018 7| 2 o QAR ZH[e| M gel EM £4 oA 2 it
CISPR 25:2021 K, HE QLA 7|2t - RM diel EM - 2EE S0 ESE 9I5h ot 9 5wl
CISPR 32:2015 HE|O|C|o] FH|Q| MXP7| gty - W& @FAbs
CISPR 35:2016 SHE|O|C|0] ZHH|Q| MX7| =2tA - LA @ FLAFSt

HAP| S84 HAE 3 SH1% - AT HI0) 16A0] 2] HES AFSSH= FHIof cist Het
Yot 27 BH U MBS LY BlAE

IEC 61000-4-11:2020

Eny

o

IEC61000-4-2:2008 HX| Hetd (HIAE R EFI|E - H| YU WE HIAE

IEC 61000-4-3:2020 TR Hehd (HIAE S ZFT|E - WAL R Fop, WA |F LY EHIAE

IEC 61000-4-4:2012 HAP7| sty CHIAE 8l Z7|& - HI|H W2 T /HAE LHY HIAE

IEC 61000-4-5:2014 MR e D EHAE 9 E™T|E - MR WM HAE

IEC 61000-4-6:2013 TR Hehd CHAE 3 EHI|E - RU FOiF0| Qs G=E T Wl tet Lo | el
ISO 10605:2008 T2 AP LHOR oIt MI| wetof Ciet B AERY

o

@ 2025 125 712K Hzly ot g ClER)



BEZEHD

ISO 11452-2:2019

7|2E MM 2XHEE £, MR Yot FH(et BEst chaptea

=2 AR WAL TRE| off K| 2 eloh HT| wek
M= 2ol dE Am| AS 2

ISO 11452-4:2020

=2 AR-eri YA TRE| off LR 2 eloh HT| wek
£0§7| g

ISO 11452-8:2015

=2 AR-er WAL TREI| ORI 2 elgh HT| wetof] thet R4 HIAE WH-85 1KY
Fofl ciet Ly

ISO 16750-2:2012

T2 A-HT| S WA || #HE = 8l E|IAEQR I HT| #5t

ISO 7637-2:2011

ISO 7637-3:2016

KS C 0304:2014

KS C 9610-4-11:2020

KS C 9610-4-2:2017

KS C 9610-4-3:2017

AR RF EHAP 1T LHEAE

KS C 9610-4-4:2020

T71H #E rHY/HAE LAY

P}

KS C 9610-4-5:2020

MX| Lhg Al

KS C 9610-4-6:2020

H=4 RFHAPZ|E HEAE

MIL-STD-461E:1999

S QlEfm0|A HE : 19l AIAE 8 Fulo] HAL| 7HY S4 Hojol Het R PARE-S 3 of
o[t &7t Ol FA| HH(EME)IM SHEE o RIFE 447 518 24 LollAel

MIL-STD-461F:2007

YR QEHo|A EF [ 5H| A2 S ZH[o| TXI| ZHY E4 Fofol| CHet @7 ARY-HALY| 2t
H(EMI) Y= FOIE 2/t QIE{M|0|A B BHA 2T QFARY

MIL-STD-461G:2015

TYUR QAIEH0|A BFE [She| AL B HH|Q| HA7| 2Hd 4 FOfof Tt 27AR- FXL7| 2t
H(EMI) HIOIE 2I3t QlE{mo|A 3! 2 AT AR

REGULATORYGUIDE1.180:2003

T RIXtZ oFH 2 A% 5L R|0f AARIS| TALY| B 2M ot ZHY WIL 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 Hr 8 2OREE A2 |- 54 Y WS HAE
KS R 9144:2021 HE X2 EEQ TS Al

MIL-STD-810F:2003

MIL-STD-810G:2008

o = = S X 2o=2
Y AFFA-MY(DE), 12, M2, BEZ, Mol 23t @, UL ER, &, FHO|, R, 2
2H VB IR, TS, A8, B, MY T, RE NS, 2Y/EE IR, HE

2025 A2 7|21 Mzl 17 xe! clzse) (B)



chapter 7|28 MM AXH2E 4, M2|M LIt AH|Q BES}

a=A

B7|& 22 CHIHATHS| KAIST B4 7| 2O 2 2004 HEIE 0|F 2014 IR O3tV |2 HEE
g S0 EAZ. MAIK +F2f 821K| & 1220K] EH=A| HAEHEES 530 23
O, Lic7|& A7 (o] 3528 X|YS St LA/ /BPAS X2t AS.

. - https://www.nnfc.re.kr/
AN A CHSEZ 291 L= B3| =) @ .
2 #OT O k=3271E 7, ksensor/home/main.do
@ 042-366-1695 (K-Sensor AFRISIX| I MIE])
et
=
(1) E8 &It
| | 2YH(RIEA) | 82 | At
MIMAX
I:Pj = E: Keithley 4200SCS/4225PMU module
MMEA T} A AlAE MS Tech Miiﬂ Turbo pump(400l/min)/Rotary pump
SmesrTe e o)\lvoEﬂ Heater.thermometer port for chuck heating
(57_.*_~=8") N2 port for N2 condition
Vibration measurements of a surface
Non-contact type
Using | b d Doppler effect
7R 5 A A Polytech | AHBS || oge ange  200mto 101
i - ESS] T -
leeardagaianeis) (MSA-500) -° Vibration frequency range : 1Hz to 20MHz
Maximum vibration peak velocity : £10m/s
Field of view : 0.9mm * 0.67mm
C Ed gtol=3a AEE -
p.q.E t .l_'FE_ VHX100 TEEN HH : 100tH, 150kH, 2008H, 300tH, 400kH, 500K
(Digital Microscope) (Keyence)
Inspection mode (A-scan, B-scan, C-scan,
Slloj a4 31t GENG i) Q-BAM, 3D)
X2} ZHA} A|AE] (Sonoscan) 2 PolyGate available (Max. 100 ea, 1 ns ~ 10 us)
(WL 3D SAM) = Stype Transducers (15/50/100//150/230 MHz)
Capable of JEDEC trays or a 300 mm wafer

@ 2025 4x-25 72r Nzl B xR Ol ER)



712 WM X2 E B, MRl ot Plet BESt chaptea

| | RHH(RIEA) | Ates
drarsl 2 Chamber system
Getter TILA|AE UHV GTS gejc‘teor Ultimate Vacuum 1E-7 torr
(Getter test & Evaluation) (NEXRON) M mo} 8“ wafer loading
°eC Chamber connected by Orifice ring
Vision inspection package of lamination
Vision inspection package of dispensing
AE|(H0]2) /Ii(ljs.pe:)s(lYnamoduli W|t2 Auto-tracking
MM AEIE B AlAY LMRR | Alplexjs MOUSTECTomETer: fed

(Lateral Flow Assay Sensor
Evaluation System)

(Quantum Design)

=Y,

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

fllofmz| % s 3xHA Xradia 620 versa B}z Scintillated detectors with microscope objective
Al Azf|o] FH0|Z(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)
SN EY A ZR 4B IA KR
£ 7tA 5% 814 120 ppb
SISH(7HA) LA T} AJAE] ﬁEf._Po” X011 10 ~ 78 %RH
. 2E8F Hoj 10~ 70°C
(Sensing Performance PSS-CM202201 HES| IhA B|M =THIS > 10011
e st or P B b= el osua - soo o
U JAMM £ ZA| 104 2 0|5 7tAMM BH
EX| 3ch
Pt wire bonding HlA TH7 | & %] ER
1k InGaAs 7Ha2} (LN2 42} Efel)
Thermo Dynamic 7HH|2}
20| X AZH A AR
SHAXHEZH| iPHEMOS-MPX AXEY =H #HO| 7ks3t 12inch manual probe system
(ARIEEA) (stotob) X2 Microscope stage with motorized X_Y_Z stage

EURSETE S NPRIE|
IR OBIRCH 7|5 X|&
Nano Lens-WR (SIL Lens) &kt

2025 A28 7|21 Mzl w7 Rl clase) (@)



Ehapter JIEE AN AR E S, MElY o PH(et BES

(2) M=l1"

| |

ZEAOIZAIRY|
(Temperature Cycle Tester)

GO (5| A ‘

TSA-T3EH-W
(ESPEC)

22012
Mz Hot

At

o

| 1 +60 ~ +200 °C
|:-70~0°C

1152 oL (Ae0flA +200 °C)
50 0| (AR0i|A -77 °C)

o o
> |m m
kel e

b

rorio ro X ki
H H o oo o
>~

Y r.‘i r.‘i o1 ol

Jlr ok ox
b= oy ol > |>

¥l

'_

12 L= +150°C, 158

N L& -65°C, 158

A= : 5kg, BH=H| TH7|X|

HERE TE AZH 52 0|

xH[-_H 22F: IH:|| H 70L

2R A (Defrost-free) &2 : £|CH1,000A10|12

X714 25T AE A AT

=]

(Highly Accelerated Stress Tester)

EHS-222MD
(ESPEC)

or A

rfo
&
- H

ER3 R T3 QC HET AERE X9
27X 3R HIAE #7191 I HAST(PCT), & Al
S|AF{ HIIE Qo EH|AE 2HF X|&

0|2 oto|Jzf|o| M Bt 2t X

T2 HAE S Q|1 +105~ 142.9°C

S HAE S Q|1 75~ 100 %rh

22 Bl AE SZH Q10,020 ~ 1.196 MPa(G)
7|9 A& AJZH: 602 O|LH (0 — 0.196 MPa)

2r & Mkt £0.3°C/2.5%rh

M 22k 512|E, 24

Air HAST 7|5 X2

IRMEART|
(High Temperature Storage Tester)

PH-302
(ESPEC)

o
L
>
ri
of
=

Btrorio Rk
S H HoTo

ot
ol
A
o
N
o
P
(0]

IH7|X| AE HIFA|AE
(Reflow)

TRN Ill-a102s
(TSM)

Moisture
Senstivity

Level(MSL)
ot

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/cr

N2Consumption : around 15~ 20 m /h
Maximum Operating Temperature : 350 °C

SeEAEY|

(Temperature Humidity Tester)

2&E
Mg "ot

| :-40% ~ 150

| 130 ~95% rh

JIE/HE A 1295 /8 1.7E/2
AH[QIYE AEl FIEZ|X| 8|

QE'.F 164 E|E-|

E{X| oj'd ClAZ2)0] X HIAE 2ot ME 7|5

e e
&5 9

@ 2025 125 712K Hzly oL g ClER)
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BEZEHD

JESD22-A118B.01:2021

7|2E MM 2XHEE £, MR Yot FH(et BEst chaptea

HEY

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

KS C IEC 60068-2-78

KS C IEC 60068-2-30:2005

KS C IEC 60068-2-38:2008

2025 HAL2E 72r Mzl Bt 32 ClEel ()



Ehapter 7| 2HE MM 2X-2E £, ME|1Y Yot ZH|et #Eo}

@ 2= A 12 0sn

DGISTS 40H 27|l & SHLIZA DGISTE 20043 2MATI|HOZ S, 0] 201110

oh | CHSHR AEEAb IFHE HAE DGIST AHMICH BEEN| SBHIRAL 621K Y0jH 2H CMOS
A Axt Mo Ca| AfH|A RZ0| 7453t L WS HQ3tD QIOH MEMS AX} U BHEX|/AIA] AXfol
G Nz IIIE oIt M TS Est0] SITHOl 6T SEWEt OfL|2t S/ H A/ AUAS

HIxo=z XYt US.

LR399 292 E S HA S 333 https.//dhub.dgist.ac.kr/
(RS |&9 Tkl (DGIST XPAICH =R 8801 14)
q@ﬂ 053-785-8502, 8501 (DGIST AHMICH EHEA| S8t L)
=
(1) E38J1
Nl g2 [MNESR| = (29w | 8= | A
) HIZH| Z”oZ UF2000 : 120 to 200 mm wafers, &2 ~ 150 =
Wafer probing WO
) Wafer 22| MEMS Source meter
ot Machine (UF2000) o2t MM AX
S o HA A%t - Voltage range: 20 mV ~ 200 V
/SourceMeter A ———
. 220l CHet M1 | . Current range: 10 nA~ 1.0 A
(Keithley 2450) Jpe Py i
MEMS AIA AXo]| So M& =S - Basic accuracy: 0.012%
et 715
S48t Wafer orobi sher| 3¥o= UF2000 : 120 to 200 mm wafers, 42 ~ 150 &
aler probing |y afer 2fiio| MEMS LCR meter
N Machine (UF2000) | o cr o)
sk EEL EON - Frequency range: 20 Hz ~ 300 KHz
/LCR Meter SEzboll ISt 1% .
22$0f| Cifst T | % - Test signal voltage range: 0 Vram ~2.0 Vrms,
(KEYSIGHT E4980BL)| '\ 1o s )
PN SRS - Test signal current range: 0 Aram ~20 mArms
TR HME Magnetic field range : 9T
Quantum Design/ | 1AP7|E &AM Temperature Range : < 1.8 to 400 K
DynaCool-9 DC/RF H7|H DC resistivity and Heat capacity
Xp7| MIAof Chst — E4E Yt RF measurement < 17 GHz
e I Y
Eqmy - i 2 : .
t H;gthreS?utgncy ﬂ:’.l‘-;f Dsﬁ:l 5\;}, Main system : Manual Probe Station
robe Station =RV
Cascade Microtech /  AlARIS| F7|H 110GHz GSG RF probe
EPS150MMW EMZHol g ISS, 220GHz, GSG 75 ~ 150 um

@ 2025 9525 712 H2l8 ot xiE ClzEa)
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(2) ME1E 8t
AR | MM BE | ZH|(2EH) | 85 | Atk
2L MM 3
e s ax | Melerprobing | youonon UF2000 : 120 to 200 mm wafers, 42 ~ 150 =
Machine ol i o Jor Source meter
2 #o| MEMS 2%/
(UF2000) MM AR ZEZHO|| CHBE A | Voltage range: 20 mV ~ 200 V
A Ml g /SourceMeter IH EM XIS =8 - Currentrange: 10nA~1.0A
2 BEECAX L (Keithley 2450) Toerene . Basi : 9
= HHER| AT} Yy Basic accuracy: 0.012%
ST —— Magnetic field range : 9T
| Quantum 7| Mol 2 ZatAlE .
a1 Rp7| dIM %L Desian) X171 M| DO/RE A Temperature Range : < 1.8 to 400 K
HHE R AX} 0 neaSC %01—9 Al DC resistivity and Heat capacity
y RF measurement <17 GHz
Xb7| MiMel xE7 [Rfet & ; . i
Xoe | x| s | High Frequency PIkel L|L| 22 Main system : Manual Probe Station
- uhT A AR} Probe Station/ X17] MK2| DC/RF Al 110GHz GSG RF probe
EPS150MMW A ISS, 220GHz, GSG 75 ~ 150 um

KS C IEC 60068-2-38:2008

rl0

IEC 61000-4-4:2012 FX}7| SBA HAE O ZX7|2-FI|H B2 DT/ MAE LIN HAE
IEC 61000-4-3:2020 HAP7| MO EHAE 9 ZR7|S-Ab, DM EIR FMXFI|E LA BAE

KS C 9610-4-6:2020

M= RF TR [E LG A

2025 HIAM-2= 7|2
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Ehapter 7| 2HE MM 2X-2E £, ME|1Y Yot ZH|et #Eo}

04 RELERIE

MEEA=TTE L 3 ITHIERH], 00| I2A AR |E S £0|417|% 20ke| RaDO| HZ
L EoEu Hrhiielo] A vte 2XOR ot MSSHA} X|/7} X|s10f 2004, 12. 170]
Ty NSl 53 5450] MEMS AXH S RHEH| THF|X] 2 9 A2l L FHIS 2Rt s,
3t ADLE HESHAMES 23T 9IS,

https.//www.seoultp.or.kr/
MEMSSHA o7 BER 3, HEHALTE | L)
= 4 = %, home/homelndex.do

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

e
L
2t

=
(1) E8HI}
NS | MM SR | mH(zew) | g | Ates
7] MM | Hall Effect Measurement WrE | A1
f=anls o | System ;*7I7“ OT g -
AX /HMS-3000 soe e

Mok

(2) U= It

| (ZHH) L ‘ 2850} (Optional)
Thermal Shocking Test
2EAIE Chamber/&C| 2 A& DS- FEHAY - 7| MRp At
43L-153
. . o|=2 d| iiglo
oto| =2 oIt Micro Tensile Tester/ LS % gt i 7| FTH A}
(F)AH|0|ASRMSMT-H50 EHMAI~ £F
. . A= MSHd gl
4 RS Al High Speed Bonding Tester/ S0H= Hed gl ) BHE | T ||
DAGE 4000HS oy 2 HWot
H H O|X} otzd 3| XC}
BHE A8 Micro Electronics Tester/ oIS, B, 3, = ) 7| ®KFAXE
Instron 5848 Mo|Z2 A =2F AH

@) 2025 HA-25 7l2H Mzl B} xR ClER)



7|2E MM 2XHEE £, MR Yot FH(et BEst chaptea

Ho|M #H0|F Izt | Infrared Camera/FLIR T250 erxy - St IHZ | X]

Scanning Acoustic

ASTIHAEH . za=y - WK T |X
e Tomography/HITACHI fineSAT = |71
QIZH(Stretching) ¥ Z¢!
. R Tt 28 A - Lpte utat
(Bending) Al P =2 A }
Q) AH HE
BEZEHD ‘ g

Semiconductor devices - Flexible and stretchable semiconductor devices - Part

IEC 62951-1
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

Wearable Electronic Devies and Technologies, Part 401-1: Devices and systems:

IEC 63203-401-1
functional elements - Evaluation method of the stretchable resistive strain sensor

2025 HALRE 72k Mzl B} xR ClE2| @F)



chapter 7|28 MM AXH2E 4, M2|M LIt AH|Q BES}

SHILMSE HEd7| SR SSAYE 7|MO2 Yk SRS, 2M, AIAH R0k 7|
NEstet ZAV|UIY 2ot SO HUEUS. EAHRH MMSHE, GIHA] ICT AlA
2 7t 5
-1 O

SIS flet T HSAYUS Al S XL UAZ

SHEL HFA| M7 @&F ALK 2 40, @ https://www.cbtp.
EEL EINS] Pt Or-kr/

Ly

AR 71 S 22, AR 2UE, SHE4, KOLASIE, MEld 3 24 7|eX-

MEIAE 7|&X|2

EEEA pkhc@cbtp.or.kr

@ azzE

S| 17| HHIZE S AFTIEXY, 2R TSR, 271 N8I SR, M

Sl b=
MEHE L ey

og
on
4
x

chlee@cbtp.or.kr

TFEHHL| 17,800 ~ 350cm-1
oSS 1 0.07cm-1
S/N ration : 50,000 : 1
Detector : Dual MCT Detect

€2) 2025 HA-2E 7|2H Mzl B} xR ClER)



UM 2XH2E §Y, dl2[d Hot ZH|o EEs} chaptea

Auto-Decap 47|

Laser Source : DPSS
Laser : ND YV04

S44t (M1-2000) Laser wavelength : 1064nm IR Laser ARY, HE
Cooling Type : TEC/Air Cooling
Pulse Peak Power : 25kW
SetanyEa LCD C|AER|0] SEHE HA|
sae1LANlo= = =
ISP Hcioint)| sors 300 ~ 20,000 & 2|H rpm Axf 2=
B o = NH Wstoz £ H/27 HUE o
EM-TXP
( ) Xts¢0t 7|5 3 Count Down 7|5
H{Iha| £ S Tsi0| System accuracy& repeatability
ELES— 1D R S
. ) System resolution : 0.5 um
EMHIL | (ScanningAcoustic =R - MM, AT, HE
b Tom'o gra h” ) ' = Digitizer, A/D board : 3GHz | &M, &
grapny Max. Frequency range : 300MHz
High power SMU : £2V ~ £200V
=yt nj2talg 2447 oy Medium power SMU : £0.5V ~ =100V MM,
B (Parameter analyzer) - High voltage SMU : £200V ~ £3,000V BtCH|SRRE
Multi Frequency CMU : Cp-G, Cp-DS
EFA ISR X-ray tube voltage, Current
ceses e Maghification : Up to 5,000x
£4 8%t (Computer MM, AR, BZ
Tomography) Multi focus : 3Mode
graphy. Measurement function : Resize, vertical
Resolution : 7Tnm@30kV
O[T AHARIO| Magnification : 600x ~ 500kx
EMmyp TR Probe current : 1pA ~ 50nA MM, M, 25
(Focused on Beam) Detects : In-column
Gas injection system
= w7} HerAlgz| SRS Al Cartridge : Shear, Pull, Push pull, Bump pull MIA,

(PKG Multi Tester)

EIAEO]| Mot BAE AIFE FHER|X]

W2 HEER

3K £

ZHHL| 1 800mm X 800mm X 300mm
& : 1x ~ 50x

EMm , ME HM
E& HIt  (PanelNon cc.mtact HE 2 oA S HE RSB
3D Measuring HEA 349 AF It
Maching)

o BHE AR

(Panel Computed

Focal Spot size : 1.0um
Table Size : 711mm X 762mm(W, D)

EN L . -
f Tomograpy Tilt: 720 HtEX| SRS
Inspection Machine) Axis:X,Y,Z,T,R
I3[ LR £57| Measurement method : Dynamic, Static
2/Mo Jo . .
Time Resolution : lus A
EM I} | (Package Thermal FEM BN A 2
Bt { . W = Temperature Resolution : 0.01°C HIEH| 8 EE
Resistacne Test)

Temperature Range : Max 150°C

2025 HIA-2= 7|2 A2
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Ehapter 7|2 MM AXHRE EN M2

(2) =18 It

| (2

F&H[oF &S

Hegyd Inside Dimension : 1,000 x 1,000 x 800mm
THB/S 25 Ay L EPNRERS Temp. Range : -70 ~ 180 °C MA, TH7 | K|
(PSL-4J) Humidity Range : 20 ~ 98 %RH
s Inside Dimension 1.650 X 670 x 460mm
o | @aAmy | mpimuzy | oW Temp-Range:-70~0°C A, T3]
(TSA-203ES-W) ngh Temp. Ra.nge 160 ~200°C
Switcing Type : Damper
Hegjd Inside Dimension : $548 x 550mm
HAST | 121&0 Ald7| i PAPNRIEERY Wet Saturated Control : 105 ~ 151 °C M, IH7 | X|
(EHS-431M) Pressure Range : 0.02 ~ 0.392 MPa
32 Driver/Regulator Capacity
2o 02/ 16 Pattern Zones (16 slot)
HTOL | &2ds 3 Al {7 | K|~ 4 Temp. Zone MM, TH7 | X
(FXHT250) AC/DC Power Distribution
Adapter Board : Standard MCC 256 1/0
JERIAS; : :
el i 026 e
Vibration | E5 A% 7| A=Az ol - o HIM, 17| K|
(6.0230NHP) ZIH4 893~ 3,000 Hz
LHELALO| = 2 800 x 800 x 800
Rapid-relay-based operations up to 2304
72X channels A
ESD AlEH| I A Latch-Up stimulus and device biasing H}Ex-”O?;H:”I
. = TETE
(MK. 4TE) Event trigger output
Multiple self-test diagnostic routines
Stest Temperature / Humidity range : -40~150°C /
THB/S | (Temperature and SEAIY 20~98% R-H. . . Llc)i’},:,n
Humidity Chamber) Temperature / Humidity fluctuation : = HEHEYEE
0.3°C/ £2.5% R.H.
High temperature range : 60~200°C
T/C GEA [ A Low temperature range : -70~0‘TC ﬂ}ﬂi
(TSA-T3EA-W) Temperature heat up time : Ambient XSS EE
temperature ~ 200°Cwithin 15min
Temperature range : -40~180°C
e 02 Mt SN Temperature fluctuation : 0.3°C ﬁl)ﬂi
(PG-2J) Temperature rate of change : Heat up 3°C/ BtCX|SRRE
min, Pull down 2°C/min
Ev Temperature control range : 105~142.9°C e
HAST AEIA AT SEA Humidity control range : 75~100% R.H. HrEXﬂZé“:' =
(EHS-220MD) Pressure range - 0.020~0.196 MPa(Gauge) meesTs
DAFIASETS Main sensor board.
HTOL | SE4m Azl 4sAd Program power unit 4,

Main GUI(windows) software
Main system control board

@D 2025 Hx-25 712 2
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E|Th e 7pEE 3200kgf peak
A|C) AT} JpxlE
Vibration | FISAIE7| IR ERER TEES

(DC-3200-36) 6 48 1 o0g
Ao 518 £ 500kg
2H MAHM ZEIFI D < 5Hz
Max. AC/DC Voltage : 1000VDC/750VAC

U20EH0[0A Max. DC/AC Current : 20A
THB SHAEZH]| SHAIY Temperature : -50°C ~ 172°C

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

Current setting resolution : 10mV

) A H=

FHs EZY

AEC-Q100-002-Rev-E:2013

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-A1131:2020

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

2025 M- 25 7|21 Azl 17} X2l clzse) @)



Ehapter JIEE AN AR E S, MElY o PH(et BES

© 2001 TR =SR2 UATISHURTIY of ofpt FY|ER0F R |EE 7L
2, 3 S2 LED-LASER-SENSOR'LENS S 2| NS AT5I1, Of|LfX|- 2t -~ AH|0f- X}
SEFAX-ICTER-CIAZ20|-= 0K SIS CISHA &E317| flet A7HE 8l 4
A7 tiet 7|=XIU S Sall e AFR 7|sS UEdts 7| 2.

o 53|, MY 7I1YS0| e HEe 45 U SE YIE 2ot = M3 Al w2
(KOLAS), X} EO}oi| CHEH KC AIR7| 20| 0, £ 2 MAS MRS 2EE] Display X H7|H

AFA
=
KHEOFO]| CHBE AMZ|A AA|7| 2O 2 K| (24.06)=|0] 7| K|S HQ|E 3|1 Q.

LU

SFHAA E7 HEHIKZ 1082 9 @ https://www.kopti.re.kr
Z[o]x|

AT AHRISHE (DX YA | 062-605-9285)

€~

Yot MM, LED £, ZEN A%, Display X 245 MM HZ0| gt S4-M2Y B} K2l
(KOLAS) B M MHFS HAIS HIZ3H 213 7| 2RIl Afg)

BN AgloIzME dklim8229@kopti.kr, https://tncc.kopti.re.kr

st gl 7IHRZ 0 e KC XIFAIR7 |22 MR 7|22 Wls= SEaet MAme| &
X EUE S YL Hotst, JHE ®IZ2| Debugging XIHSS +A5HH, SR 7@t Mg Txt
S

ot Al S2 X5t A2,

CIEPE A A&z HE cjk1790@kopti.kr, https://tncc.kopti.re.kr

€0 2025 HA-2E 7|2H Mzl B} X2 ClER)
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MM AXFRE EM A2

= O =

| A =7} & |QF HE=S} chaptea

s} | mHl(=gy) | 25 Aret
HEO2{g £H7| | MZE L HIENZE
" H|E ofl2ig #2]: 0.1 Gbps ~ 32 Gbps
(MP1800A) e I 0l2tS ¥ P P
AA|Ztz Ol
;I;;l;o 2 BEH AL 2HUT UHIENRIS | o IFE H9l1260nm ~ 1640 nm
e = (Photodiode) | (81600B,81640B) = AIS =21~ 4dBm
IR AN | AMUE L HE0RE
i 2% 1-110 dBm ~ 0 dBm
(81634B) =Y AIY c
X212 MY
2CETATAlY 2% :(-50~ 180) °C
(TCC-151W) ! ( )
8EA|6§' MO |
o ] A Of= &
mpag, | SowA HSHEARI boE 28 Al Q1§24 50 kN
RS (Optical fiber sensor) (AG-X(50KN)
R=EA|S
HEAI s EHAY ZI= 120 Hz~2 000 Hz, 20 G
(V790-185T)
Blackbody source and controller
Ho|M 7|2t -251:(50~1250)°C
IRAIM 2 7oz o
Ho|M IRAIA 3! R4 5. 7t Ho|M slnfatel Emissivity : 0.98 (#=50 mm)
N n s PYEN-
MM ZHE Ho|M 7|2t = B

(IR-CAL)

LEET EHAE Y
2F FYUC HAE

- 252 (-5~150)°C
Emissivity : 0.98 (A=180 180 mm)
NETD : <0.02°C at +30°

(2) 21214 T}
|

MMz o RE,

LAy ne M 12 9% {24 SM7P|, ZIP|
25 1 (-50 ~ 140) ° ) :
AE | (SE300-6) EE £50~140)°C TeyEK 3 88717,
BEA|7| U BRAHE
HolNE U 22
a2 e an ’
25/EE quuj = o124 i3] 2 :1(-50 ~ 130) °C, RN EH717], 27717,
NEN - ce & 1 (45~ 95) % R.H. FHEK| 9 287|7,
PR s 7007-15) Mz A 5% )% %8817

okl

SH77| & HHEMF

2025 HALRE 72K Mzl B} X2 ClE2| €F)



Ehapter 7| 2HE MM 2X-2E £, ME|1Y Yot ZH|et #Eo}

Ngfgt= | om|(eEw) | 8= At S8E0}
oo A MR Y 2E,
egr | eaEmM emmmoy | °EEI(50~130)°C, 924 SA7P7|, ZBIP,
Al (c4-180) e II*TI; &5 1(45~95) % RH. ZEYK U 88717,
e LEMI|7| Y HANE
HI|HE Y BE
DEHAXIAE| o2, x| _ oo = 3 w2,
DR i 3so- L D2} : (150 ~ 850) um, RI2H BN, ZH|7],
Al 4000 Nz :I‘* ©IX] 1 150 pm 0|2 ZYYK % 88717,
0 HHeAE HELI]7| U HRAKE
oIz 2 E,
g2z EEZ gz g 25 1 (50~ 150)°C, 10's REU U217, ZH17],
A (ATSS-130-66) A2 Al - ’ TR L 387|7,
LEMI|7| Y HANE
oMz L BE,
TSAHY TS Mz|A QoM EMY|7|, 8|
TS A 21 s = ZIS 120 Hz ~ 2000 Hz, 20 G o b1, 22717,
(V790-185T) Al ZHEK Y 88717,
ZEN7|7| L 2HEMZE
HolME % HE,
XA XA dq o E =:]
§7__’ Ala._l 3—|A|=7| S tIElA §74 SOOG 1ms 'I'I"‘?'lAJ c>|A_I7|7|,;c 7|7|;
o (M60) A B ’ ZUEK 3 287|7,
FSN717| A 2HEMZ
EMI. EMS -
CS : 150 kHz ~ 230 MHz,
RS : 80 MHz ~ 6 GHz,
SN DP : 30 MHz ~ 1 GHz, rlE o
MR A|SEHH : . L x TS
;wu e EMI, EMS, EMC CE - 9 kHz ~ 30 MHz REMEN|7|, ZH7|7),
HEe (ESWA% | gt apg | EMC Tyl 9 28717
Mg IMU-MGE, V-Dip : 0 % ~ 100 %, Aol Mml,’:
Emc 32) M/F : Max 30 A/m (50/60 Hz), cenrEEETE
Surge : Max £6 kv,
EFT : Max 6 kv,
ESD : Max +16 kv
LTI oMz o 2E,
Yrig (DOW-529) Yrlg 8711 IP1X ~ IP6X FRUSUIPI, =717,
NE SENEH] REEI! 4 CIPXL ~ IPXS N L 8871,
(DTS) BEN|| L BEHR|E

D) 2025 4x-25 71z 2
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EFEHD

Telcordia GR-468-Core

712 WM X2 E B, MRl ot Plet BESt chaptea

HEY

Generic reliability assurance requirements for optoelectronic devices used in
telecommunications equipments

KS C IEC 60068-2-2

2 Al ®2-28 D UHEY Al

pul

KS C IEC 60068-2-30

2E A" H2-30% 1 F7|H L&

KS C IEC 60068-2-38

|'|0

A AE H2-385 1 28 2E/EE

KS C IEC 60068-2-67

28 AN H2-67R L&, FY JEl, 7t5 Al

KS C IEC 60068-2-78

2 Al H2-78% L ot HEHSl iEE Al

pul

MIL-STD-810H Environmental Engineering Considerations and Laboratory Tests 510.7 SAND AND DUST
KS C IEC 61757-2-2 2R UM IH228 2 £Y- EEY 4y
KS CIEC 61757-1-1 HAR UM TH1-1E  HAEE T - ZH R BallT ZR} 7|Hke] HES MM

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

IEC 6175732 Distributed sensing

KS C 9610-4-2 HXIIFEEE (EMC) - M4-28 1 Al 3 £87|2 - BHE7|UHEHM Al

KS C 9610-4-3 HRHIFABHE(EMC) - M4-35 D A" 3 5/7|S - LA RF JXP7|ZUY Al

KS C 9610-4-4 MR EHE(EMC) - MI4-45 DA W £ 7|& - M7 M 2 A, HAE LM Al
KS C 9610-4-5 MAHE S (EMC) - MI4-58 @ Algd & EX7|& - MX| LHA A[H

KS C 9610-4-6 Mt EetE (EMC) - Hi4-652 D A A ZH7|& - My RF X7 ZLHY Al

KS C 9610-4-8 HRIIHEE M (EMC) - M4-85 : AlE U EX7|& - HAFDSXE7|ZLHA Al

KS C 9610-4-11

TXTHBH(EMC) - M4-115 : Al U 7|2 - Hef Lt 22t B, MY HE

TXHIE s 3 LHA A | o ZEUE - K2-12 | MM el 3 LA SRl - My gy

KS C 9816-2-1 =5

KS C 9816-2-2 FIRFTF o 5 Ui SASHI S - H-2% | ERHIL e X L SR - wepEa 25
FIRHTF S B LY S I S - 235 FRHIL o) U Ll SR - ALY o

KS C 9816-2-3 =3y

KS C 9816-2-4 SR} ol X LA SRRSO 2R - 245 | EHIL Wl 2 L SR - L 27

oo

KS C IEC 60529

Qste| UM Hs53 FE(IPTE)

2025 A2 7|21 Azl 17} Re! clzse) @)



Ehapter 7| 2HE MM 2X-2E £, ME|1Y Yot ZH|et #Eo}

et A2

o BHTIIAATUL o Ay HMETH|IMYG 24 Ha2fel IN Ao 2830 F7tHAA
(N-Lab)zt 271H LA (N-Facility), 2724 (N-Team)E XIF, 231U FEH Jotg
s ASH, MZHH| AT 5 AME|s N0 FHM Aty 79| eFa Ziet S 7|
= KEE It 35t A3,

o 7|2 FRI|S2 7|AIZ0re| HTIHY, Hufhi, M| HHI SS Sl =7+ S A
Hofl 71045t7] floiM DjhRHI|E & MY HE, 7IAR-2E SUAY & H=Y

o

b
71718 Mg B8t S4-347(9 7|2 KIH W S0 ==t /US.

0% nE

o oMYt 2SI QY Sl M2l 2 J|A| AIA” JHLS 2ol thid St 7| A A~ 4

Aot AX|L0fE MY Q4T|E, St AAH 7lE S A5t AL, OIS CHefet Zofof| &
EtA|7|7] ffal ot AZ. FR AFEOFZE M| HYIE ALY TR S M2 QHI 7=
TN, FHEBAR/DHEM/ ALY MEY oET|8, 45, et d, oY, 28Tt TS,
M2 AXILIofZ CIXIEst CPST|HE SE/AHESt 7|5 JHE & MM MF +FF7| ol
CHEH M2l S 7|SXI /S s8otn AUS.

https://www.kimm.

CHE A M7 IIHEE 156
=mo[x| re.kr/

-BHR7|AHTY (OITHE ALY, jjlee@kimm.re.kr)
- MRZEA} UHE L] HhAL (dcbaek@kimm.re.kr, KIMM AlZ| 4Lt Al)

Laser Scanning Vibrometer I ¥ - DC ~ 25MHz
ore a0 TS gl ol AS 25 0.01um/s ~ 30m/s
- 3 Ok £F &= (Angular resolution): <0.001°
(POLYTEC GMBH) = . ) )
o MZ ALO|= : a few mm? up to several m
Helot
s A2 TS 5H, BNC 2 LEMO ICP 2121/ 2412 £2i(S A 5t5)
=1 AlE
R 288 | 25 25 U CHEO| S| o 202 YA 316V
s TS BT AAH 28, U5 EH FIb4- 89| X7 51.2 kHz
/NFEC-2012-06-164462 UH/EY 2 F, G|O|E] (%t : 224 bit Of &
ZEED 2E UMY U AmHA 11 MQ o4

@) 2025 Hx-25 7j2r Mzl B} xR Ll ER)
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NS | MM ER | Zu|(2gy) | 25 | At
LEET olm|EIA 547 I} el 1 40Hz ~ 110MHz
s Qmea NS A =3 EIAE A% 2| el :5mV ~ 1Vims
=X AlEl INFEC-2012:03-164537 DC HF 9] OV ~+/-40V = OmA ~+/-100mA
eg o st4t Fiofet oc 2x
=M A - /NFEC-2015-10-205263
H|'2} UFPA, 2 28l © 0.08°C(60Hz)
pec ElpSES Z|CH 0.03°C, Sat4f o|0fX| T4 1 320 x 240
. Ilﬂ 2z EHRE X7 EHRE 51 ZHREHY 1 -40°C ~ 500°C
/NFEC-2008-05-070979 LHZ 2, LiFI= 130G, 3G (G : ZHIIEE)
AR 2 :-15°C ~ 50°C
Accuracy - £0.1%F.S
E3 E3 L SN EN mpey Nonrepeatability : £0.05 % F.S, Output
EF A /NFEC-2007-12-051121 1.5mv/vV
S| AH2|AIA : 0.1 %, ZIEIA 1 0.1%
A|CHE 3 : 10 kNm, 45 kNm
= tlofdz(A A/t = 13,000 r/min
sy | EI ZZAAY LERTS HUZ 1 +0.1%
Tens NFEC-2012-03-158359 S|AHIAIA0.1%
XM 0.1%
#|cH2 223 © 400 bar
AR 2% 1 -20~50 °C
S oat f 5 | ST EH AN, £ 7ts | H2l 1 2~600 L/min
=5 A e NFEC-2007-12-051152 RUEMAY = Q% £2%, +1%
Z2] M pulse Al
L3 HY:DC24V
EHEM &, YR
=3 v 37| (12.7~7,600)m
HIMEAl = it = 176 mm THX| 7Hs
'f‘,:? om | HEZHQBAI | IXS QM DS RN, | o ST IS HIB Y 34, SaAg
5; i|64 e /NFEC-2012-03-158385 M R 54 MU +1% typical or £0.002 in (£0.05 mm)
B Mo £0.1% to 0.3% of reading
=Y R4 9l (-46.0~46.00m/s
=4 Hi2t S 76mm7tR|

2025 A2 7|21 Azl 17} X2l clz=2) €F)



Ehapter 7|2 MM AXL2E EY,

(2) =18 It

M| HWot FH|2t #E}

2RI Y MERR A4S
EEA/hE TS/ CNC H|o{7]e] MAr8SAS HA | EBEZ1-50°C ~ 150°C
== Y 25 GoHE| | ot &% XR710] F0{T1 Ao CHa ZIs  Z|ch 1,500 Kg 0|4
NFEC-2023-01-284424 | M FI5 3! SZHAGD E5A Al | o Oy 28 1 -50°C ~ 150°C / 20% ~
R 98%
Al ATA[SEH| (AR DE| A X
LM7tole Seus HHIE olSstol AIgE | o ¢ N Bl 25 S A0
Ato|2 . (M3 T4 E 1,500 rpm))
. S AR Z ZHOIMO| LM 7t0|= £FA| N
N7 iy E SN T (MR 2E 4E Y
INFEC-2023-01-284426 | E43 A -
Hof (HA3|H4E 12,000 rpm))
HHE K| ZHH|Z TF1Z2(10-9mbar)
E{E Xt o et
Afol2 E;;ﬂm TR =] Slo R ERED ‘L:aas'gger e 1D(2,000 mm)
Al Tesle = A8, ofof CHet %] >romm
INFEC-2023-01-284447 S8 ~site 2| Volume 3.8 m
Q) AH HE
BEHD oz
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 comp.)atliblllty (E.MC) - 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

IEC 61000-4-11

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

KS C 0704

Hol 71719 HH M| = M o LEY

MIL-STD-810F: 2000

Environmental engineering considerations and laboratory tests

MIL-STD-810G: 2008

Environmental engineering considerations and laboratory tests

o

€D) 2025 Hx-25 7lzd 2l
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7|2E MM 2XHEE £, MR Yot FH(et BEst chaptea

2003t LieaX} 81 BHeA20ke] AN B XI|ARIE TR 2ZM Lk 7| &2 Z7tE 8
S M5t 2t MR 7|0 SHo 2 HEE T olTat 7| 2O = 3,450m22] HE
22182 20009Ch2| FH|(Z2} ~ 8%)5 ERsI1 AFoto] A7 S XY

271 EH[O|X| : https.//www.kanc.re.kr

2 957 e ©
| 887 Zu= 109 MH|A ZHO|X| : https://css.kanc.re.kr

=2

A

P

- NSEMAM 2| "4 ME(031-546-6327, youngsu.choi@kanc.re.kr)
- JPAMIM (S2) METIH(HTE, B 2 AT (031-546-6214, kyungho.park@kanc.re.kr))

=
(1) E& 8t
2z | BEIC | L | o=zEs
Lz @IR} 5i7 Z -
: £
KS D 2716:2008 SERI0I(10 nm ~ 2 ) 20214
. FAT-LS S 5 -
ez ko1 : E
i 15 D 85442016 SBpRHE0|Z0) /3t (10 nm ~ 2 um) 2021
FAL-TS S 5 -
i g
KS D150 9220:1998 ZEAHFFS0|Z 4#(190 nm ~ 100 pm) 2021
KS C IEC
BEA A 20244
60068-2-14 S
RS
KS C IEC
sgeus Ay 20244
60068-2-78 A
N | MMER | ZH|(REY) | 25 | At
ESAI Sample chamber : 80 mm hot chuck
(2=2) BHEA|E Ml M5VC (MS Tech) | #=AMAM 45Tt Sample image 8 7ts
HsHIt 1 gas port, 3 positioner

2025 HALRE 712k Mzl B} xR ClEe| €F)



Ehapter 7|2t MM AXEE B, ME|d HY

(2) =18 It

= =]

=TT

WELS

F&H[oF &S

| EEIC | TE) ol 3|=
KS C IEC e 115
2 A8 20244
60068-2-14 23 A
KS C IEC
28 Azl i
60068-2-78 g2dgs Al 2024

Hot chamber temperature range : 60 °C ~175
°C
Temperature heat-up rate : Within 30 min
Lite AXY, A%, from ambient temp. 200 °C .
@54 | Thermal shock o5 co| o5 3 Cold chamber temperature range : -65°C ~ 0 °C S|, M7
Al (TSE-11A) =S 15 =5 o Temperature cold-down rate : Within 90 min | FX} A%t 5
off Chgt st .
from ambient temp. -80 °C
Temperature constancy : Within &2 °C
Temperature recovery time when moving
chamber : Within 10 min
Temperature Range : 10 °C ~ 100 °C
Temperature Control Accuracy : £ 2°C
~ Temperature & Lie AXH, AXF P . y o
oz - [ Temperature heat-up rate : Reach 100 °C in B, H7)-
- Humidity Tester | Z& 59| g2d& . =
Al . 30 min at room temp. FPESNES
(PH-1KT) Alggot - .
Humidity Range : 60% R.H. ~ 98% R.H.
Humidity Control Accuracy : £ 3% R.H.
Q) 2 HE
EZHS | EEY
Hydrogen detection apparatus - Stationary applications
= A_).\_j A M7 HP%!
1SO 26142:2010(E) IS0 TC 197 (2718)04 4 o
= KSEEISH: A 881HE10[AA (ISO/TC197 COSD 7|2H0iA KSEESIS ZIZ0[H 1A|Rt
Eh2 AEHQ! (231 AL = 241 74 0i|F)
J3089 Characterization of On-Board Vehicular Hydrogen Sensors
KS C 6590 2007 7t MIA X719 HaAlE L
KS C 2150 DOl FTAH R Bl RHEA 5T WY

€D 2025 14 25 7|24 iy

Yot X T EE|



BEZEHD

KS C IEC 60747-7

HiO|Z2] EMX| AR (L)

KS C IEC 60747-8

A ok EMX|AE|(YR)

JEP159-A

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

KS D 2716:2008

Lheint 517 SEuY -

SHE0IY

—

10 nm ~ 2 pm)

KS D 8544:2016

=
ERFRFAD|Z o]l 2Tt 4 (10 nm ~ 2 pm)

KS D ISO 9220:1998

KS C IEC 60068-2-14

KS C IEC 60068-2-78

2025 HALRE 712k Mzl B} xR ClEel @)



Ehapter JIEE AN AR E S, MElY o PH(et BES

ERIBT|OZ MAT|SHMETIHo| [t HEE J|EtS 37|12 ‘A
A gPolk= 0|8 HIEO 2 HIEQ| Ms-otd I MeY Sof ht
#, 25 2[o| ePHTIC Sl 7=z, AIF7(7|of 2ot wHHA L £
2IZ =S XIY(AY, thl) S F2 Aol 282 Self MZ7|Yel 7l&+
S SHE ol oM, MT= AlgelE7 2ol uF, HHS Sl =5

] A7\ QA ME 1 Bl{Ot2 723, @ https://customer.ktl.re.kr/web/
= A StRMRAT|SAHAH HI |2 ZH[0[X| contents/K102080200.do

@ - https://customer.ktl.re.kr/web/main/index.do (2 Z4H )
S - DAY e FAHTY, thkwon@ktl.re.kr

Keysight H55s / Ty 3GPP Releasel5~16
eysi s eleasel5~
56 loT 56 4% yo'8 59| GCF/
Al H56s . NSA/SA Dual-mode
pram ot IoT AlA . PTCRB1 RF Z{gH4
Anritsu MET873NR Aslols TDD/FDD Dual-mode
Frequency range 9kHz~44 GHz
Resolution : 0.01 Hz (analyzer mode)
Aging per year : £1x
ayzz FMEM HEARA ZFof SMDE NoEH Number of trace points (receiver
loT HIA ZHANA”F 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
£ Ik ¥l 1 1 Hz ~ 44 GHz
EMEAM Edlis CHEZ(RBW) - 1 Hz ~ 10 MHz
Teee oT 4lAf o FHds Low noise amplifier : 30 dB
FFT 7|gt Et) 0ol AZHO2 £ X

o

@) 2025 HA-2E 7i2r Mzl B} X2 ClER)



7128 HM AXtEE 5, MY HotEH| et BES chaptea

Nggte | MM3R | mu|(eew) | 8 | At
MR7 & XA Magnetic Field A1 EA L | o EFEInT~mT
2= Mot T Measurement System MM 2N ZIi i DC ~ 100 kHz
Spectrum Analyzer . .
L P . vz MM ZE U= (Noise Noise Level: pT/y Hz £+l
e EQ A XM +Low Noise .
. Density) 58 CHEZ: 1 Hz ~ 10 kHz
Preamplifier
BRI HA7 M Signal Generator + S X7 1Tt Z I 91 1 Hz ~ 100 kHz
SE "It T Helmholtz Coil M2 Fots SEEIL o JM/TIE EM BN
25 ojzy Temperatute o wrsto) i 2 | o ARSI -40°C ~ 150°C
. TR dAM Chamber + Data
Al L Drift Bt £ oPHY + %FS
Acquisition System

M2 range : 16, 80, 400, 2000V
M2 Peak (Pulse):10(20), 2(4),

Cio|RE, Curve Tracer 8 ([0|QE, A,
ET|AH /3755 Tekony) | SRNIAE 54 0.4(0.8), 0.05(0.1) A 7|5}
EM =X =H X3t | (X|CH) © 0.26(800), 6.4(20k), ESNES
160(500k), 20k(12.5M) Q
8L . Capacitor
RF Impedance/ | 2| Capacitance, FI}4 89| L IMHz~3GHz -
RF Impedance/ | Material Analyzer | ESR,D(Q) & Am|EA mi2q0|E L, C, ESR, D(Q), Z I*I;I-I*;Kf
Material Analyzer JE4991A A, Inductor?] S 2{0lE : (BA)RHE, (BA)E "Aﬂ"E
(AGILENT) Inductance, ESR = e
. QD) &%
Networ
e . EHELA 300 KHz ~ 6GHz HHEA,
Analyzer ST I RFMIM AR, )
Network Analyzer JE835TA szo| £ A AT 2 28 110 dBm 7| ®A
=SS 53 .
D R . 143dB MS
(AGILENT) ynamic Range b
8L I dEIIAE
o|gsto] 2Z0|Lt
He Leak Tester HEE A,
| =2 24| Z= 12X 10-11 atm.cc/sec |
He Leak Tester /979 - 70D C roac : H7|-Hxt
(VARIAN LHollM &= IS4 105 Ax
0| SEO|LL S e
gt MEfS mhete
lon Migration P = - A OIAF
Evaluation 25 lion X'Ho'le =50 XH = Ol =] HFEX‘“
lon Migration Sustern migration0i| 2|t FerHe| : DC (1~ 100) V, 0.1+ 7‘;_7|~7‘1;(}
Evaluation System | AM|¥050-S-5 PCB EEo| M ZFE(1DC(1~100)V, 0.5k l_»\xrl_z
X3 EN £ ol g ZHE| 120k O[3t~ 10TQ 014 e
(ESPEC) ] S 53 X pSE [8F~ |

2025 HIAM-2= 7|2

Mzl w7t xel clzse| €F)



E MM X2 E

EM MM T}

=05 -

o ©

et HESt

250} (Optional)

Standard 19" cabinet
Control panel & sub rack
Industrial PC

S|
. Power part (300V O[5} type) 6 set ’
- Burn-l 8L WA N FSPAESIN
Burn-In System urn-In System SEA| Power part (600V O[3t type) 2 set Mlqu
Power part (1000V/1A) 1 set e
Power part (1500V/1A) 1set
25 AR ~260°C
Ranid 2 :-70°C ~+180 °C ( £0.3°C)
T wre/ T P ture/ 8L 2%t e &5 1 10%RH. ~ 98 %RH. (£2.5%RH.) BHEA),
aﬂumfgge;;‘:m e:up;:;fre w3} 9 RS SEHsH(E ) : 15 K/min 7| Hx}
Chambe{ 28T AlY LI : 100(W) x 1000(D) x 90(H) cm ARS
F@l 1220V AC 39 50/60Hz
Mini
2549|160 °C ~ 150 °C
T t 2 L LHE 2 A,
Mini Temperature/ e:upniz;re/ ° 2&:8228EE AZH9] 30 %R H. ~ 95 %R H. T‘|7|-I‘:|I|-
Humidity test chombe | BN L8 : 40(W) x 40(D) x 40(H) cm axis
/sHeel ESPEC) | == 2H|F2{ 1 220V AC 10> 50/60Hz e
T
e:upn‘i::ti“re/ 2 -70°C ~ +180°C ( £0.3°C) e
Temperature/ Chambz ST LigH LHE & 120 %RH. ~ 98 %R.H. (£2.5 %R.H.) xryw;q
Humidity Test /PSL-2KTH 288228z e o LHFEH 160(W) x 60(D) x 85(H) cm :XFE
(ESPEC) AN Fel 1 220V AC 3¢ 50/60Hz e
Temperature/ 21 1-40°C ~ +80°C ( +0.3°C)
Hupmidity &5 110 %R.H. ~ 95 %R.H. (£2.5 -
Temperature/ Chamber 8= g L %R.H.) 7‘1|_7|"‘17,<f
idi = gLl e8! -
Humidity Test | 0 oprroy | SUHBLEEEE s 1900(W) x 1900(D) x 1900(H) Axte
(ESPEC) ZAE cm
F2l 1 220V AC 3¢ 50/60Hz
oven 25 A2 ~200°C HHEA),
e sAAH F— LIS : 60(W) X 60(D) X 60(H) cm M| Hx
PH-201 (ESPEC) | & : L sH2AE
/PH-201 (ESPEC) e e T2l 1220V AC 10 50/60Hz AXE
Rated Force
- Test System/ 8L ME, 57, o 285715,
XE/=8 AR =7 - Shock Wave : 160 kN
EDS8000WLS4- | 2&-Ts SEAY ‘5.9 SAYURETS
445((=)=E3) Frequency : 5 ~ 2,400 Hz st Al

2Ll I-50 ~ 150°C
LEH3LE 1 5°C/min

€D 2025 w25 712K Hzly Wt g ClER)



MAXRE EN MM ZJ} RH|QF BFES} chaptea

Acceleration : 100 ~ 6000 mf

‘%%—.‘E’OF (Optional)

Shock Test .
S8 System/ SYI0- | 2 SHAlY Pulse duratlo.n 240 ~2ms Al X1Z§!/—‘.%%§
200(Z)=E2) Max payload : 200 kg SHANY
Table size : 600 x 600 mm
Altitude SEH| 170~ 100°C AN SENRE
DA Chamber/TAH- | 8% X7/ LY 2EHeg 1 2°C/min. LXPIL"T*F%I
S00(WEISS | Al¥(11%E) D ALZHS] o712 ~ 150,000 ft. Cist L 2o
TECHNIK) ANEE 2|0 315 :90 kg soeTs
Icing and o - . O
. Freezing Rain g Y o 25 8120~ 150°C s/
24 22 Al Test Chamber/ | LA A& & H2l 120 ~ 98 %R.H. At 3 2 2ol
° REHIE 1 1°C/min. Tt L 2ol

((z=)m0]20]2lIx])

2xHe|:-70~180°C
. 25 uEE = SEHP130~95% A SN
gy SefetyChamber/ | o0 o) gy | @ 8% 1800(W) x800(D) x800(H) mm - 5 B0t
HHE MH WTH-512-3K(84El|3) ;|sc: =xTe Temp.heatingchangerate : 3 K/min. | S Alef LA 20l
. Temp.coolingchangerate : 3 K/min. (ELEs|s)
AR Z Z|cH 8+5 150 kg
FrEREE
- 2EHe1~50°C
_gALHOZE ~ 2
' . . . ::,—:—.-_—-.-% 2 0.5~2.5me/80cri/h MM XE/S A
o Cyclic Corrosion | 8k H+ERAY, L=
Eiiay Mg 4o
ARO[ A&7 Test Chamber/ | H$EZ2 Al0|2 - 29[ (10~ 60) °C SN
=T CC1000iP(Ascott) | AlEl - S| (10~ 95) %RH o a0
aELE = HgEe
- 2991 (-20 ~ 70) °C
-S| ~30%RH
. e o= PN [ A4 [1EC 60529, ISO 20653 & &
Water Spraying |, N N
LA A5 Tester/IPX LIt =72 AA] tf
TS Alg es e): AJBIE ofst ol Aty M8 Jts A& [ IPX 1~8, IPX 4K, 6K, ds =l
FOKEURM) | e sl 9K
2 H|OFE 0|4 N
o] xrlotjmlﬂ | AR IEC 60068-2-68 La/LblLc,
— ) TTOoOo =
IEC 60529 IP5X, IP6X
X|, Hpghof el o ’
N Dust Tester/ |, sl 2 £%1,000(W) x 1,000(D) x 1,000(H) HA |
X AlE 7 JFMD-004(® | X|ot Za{ S Che LI stol
JFM) stoixjusy T b S

S2A L ofof| Cet

I
SE, A2H 2B

X ZAHEA IR YU ER 2R T}

N E R

or

2025 MIM-2F 7|2HE d2| Y Ho

trig cleel @)



Ehapter 7|2 MM X2 E

EM MM T}

=05 -

o ©

et HESt

oed

X 7F&E 1100 G
#0} 515 1 150 kg

o'l'_'

OF (Optional)

i ST I HT/PF M . o
I Centrifuge | 8% IB/FFL | s c mse: +016 JtaE BN
UMTIEE Acceleration HEOF LM EQ
A Tester/GAT- Shasof cht AC ME ZE| 715 A[AH HASE Y
- 150(GU) LH;+ AN Bo0] - MEEE 10~ 1,750 RPM 0|4 L4 2ol
i seesTE - HIQIAFIE : 0 ~ 240 RPM O|A¢
Signal : 120 ch
MHEZ 1600 L
=2 . | _
. S+ [EC60068 2821 (10 ~90) °C
Gas Corrosion 2-42, |[EC-60068- A58 (10 ~ 98) %RH
Test Chamber/ | 243, IEC-60068 050 o o ’ B =2l
THARANE| ArEventGas | 260 2%, =Y 0 Tlt' ° TtARA
600/270(WEISS | ReH7tA BES e Ly ol
TECHNIK) | masiojsmergs) | No2 b= 25ppm
A T} - H2S 7tA 1 25 ppm % 200 ppm
© - 502 7HA 1 25 ppm L 300 ppm
Dew ol * o
Condensation HEX SEHS (50 ~220)°C
Test Chamber/ 8L I EEANY, NMex 2x#e|:(-80~70)°C
De 24T AO|2 AY, DX AL 1 14 °C/min MM 22
H2 Al Condonantion | BRANBISTON | o HEX YHSE 163 °C/mim shzol chst
- ' EEHO 53 | o neTBI|S A LH ot
es
Chamber(WEISS FEAAET| -2 9] (25~ 45)°C
TECHNIK) - &= HQ 1 (50 ~ 98) %R.H.

3D Measurement
Equipment/
ATOS CS
12M(OMAGOM)

0%
HH
w
>+
o

HI o2 ol
M 0x HT
Aoy
o g
% ogk

0z M

0 si&t= CCD 7|2t : 12M
(4112 x 3008)Pixels

E£F HUZ DA 4um O[3t
AT A[ZH: 1% O|Li/Z]
MM £ : 5kg O|LH
A& ! Blue LED ¥

Dilatometer/L75
Horizontal(Linseis)

Measuring principle : Horizontal
Temperature range : ~1600°C
Resolution : 1.0nm
Measuring range : & 2500um
Heating rate : 0 ~ 100°C/min
Resolution : 0.1°C/min

@) 2025 1425 7|2rd

Me|d gIt AR T Ee|



UM 222 E EY, M2 ot glet BEst chaptea

LHEH ZLE 212 or 4 ports
S5 H9l1140dB

S8£0} (Optional)

Network Analyzer Z|CH I~ 153 GHz -
i Ms Sy /ES080BNA UBEY £Y £ 12 :10dBm x+7|~;+xr axt s
(Keysight) 201 ZQIE 1 AQEAMATAE 2ms |~ °
Z2|7|0]M : Signal Integrity,
Balance Measurements
A oA adwagsasy | omo<d7mWxomy g

SE, NSA, Svswr, FU, ALSE 7|&= &=

HIHAHE S

Modular PAN Type, Galvanized Steel

SR,

MR bR Al gEg Al
e A EMIE EMIA SENSA, Sswr, FU ALSEIZ 8% H1HRHAIZ S
i HEE X
HRHIHLYA A3 EMS 2lc =2 EMS A[! Modular PAN Type, Galvanized Steel A,
SE, NSA, Svswr, FU, ALSE 7|1Z & M7 HRLHE S
Frequency range : 10 kHz ~ 18 GHz
RF Power amplifier sheH|
SEAPLIAL A HRHIE REALNY | FXHI ALY Frequency Range : 80 MHz to 1.0 GHz Axlrt tolMe)
SUUETE L Ems) MM (RS)BH Output power : 600 W s

Power amplifier with 100 W
Reference frequency : 10 MHz

AN 27

TR} AR
(EmN) =8

Frequency range 9kHz~44 GHz, LISNS
Resolution : 0.01 Hz (analyzer
mode)

Aging per year : £1x

Number of trace points (receiver 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 offset / 500 MHz center
frequency

B,
WIHAHE S

ML Al

M ML
(CS) A AE

HEUY £

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

RIS Al X2 7K B SW Y SHAIAE
U

A,
W HX HE S

2025 HIAM-2= 7|2
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Ehapter 7|28 WM AXHRE S, MEIE "ot FH(eF BES

IEC 61000-4-11:2020

Al
XE7 : 0|AH -4-
HE7, i el BT AR ESD §0kv | AH(EC 61000-4-2)
WHMENESY, | HRDUHSNYE o xma iy Burst - 5.5kV OI&(IEC 61000-4-4) A,
MEILHA, A JNES=] ;; N © Surge : 6 kV O|A(IEC 61000-4-5/IEC HI|HRHIE S
Helzmp LA e 61000-9)
o=, stny, Za|7 4-Quadrant Amplifier type PAS " K|
o = -
- TS dammayay  CTQuadentAmpliiertype Aol
Al AJAE EYAAH 20000 7| MR HIE S
SIGNAL&

SIGNAL& SPECTRUM ZI}4 9] 12 Hz ~ 85 GHz ahex
SPECTRUM ANALYZER 214 0| = 1 <136 dBo (1H2) I17|-;1xr XE S
ANALYZER A|cf 24 CHZ : 8312 MHz orenaE

(FSW85, R&S) I f
LHE TE £ 12 or 4 ports
Network EH: il _'_140 dB P o1Z2/A(0|M :
Analyzer R[] ASEM i Signal Integrity,
Network Analyzer s . . © 2|h Ff I"r 53 GHz & gy
/E5080B- 25% S22 10 dBm Balance
. =3 |_
NA(Keysight) 201 FOIE, 1 AR T} T A% 2 ms Measurements
3) A HE
FHS P
CISPR 15:2018 7| = 8 SAF ZH|o M gis EM £H oA 9 2
CISPR 25:2021 gk HE QUL 7|2 - R e EN - REE 07| BSE 3 oA I 4 g
CISPR 32:2015 HE[DO|C[0] &l MAY| SetM-dhE QA
CISPR 35:2016 HE|O|C[0] FH|o| MALY| SeHM-LIY QAR
HI|=- A £ 16AQ| = MFRE AE5H= (o] Chet ™

IEC61000-4-2:2008

MR M A U SHIIE-HHI| WA LY HAE

IEC 61000-4-3:2020

R ot WAIE LY BHIAE

IEC 61000-4-4:2012

HR7| zetd DE|IAE 9 EFI|E-HI|H WHE BHE/HAE M HAE

IEC 61000-4-5:2014

HA| Mot DHIAE 8 EHIIE-MA Y HAE

IEC 61000-4-6:2013

FAD| B HAE U SH7IS-2H SOl ol REE FHE Walol chet L : Bl

I1SO 10605:2008

T2 Kta-En| WHoR oIst | mato| st el Ay

1SO 11452-2:2019

T2 AU A HRE| o X| 2 Qlet Y| Wt ot e HIAE gY-25 !
ESTE 20| At A2 EX

I1SO 11452-4:2020

T2 AU A HRE| o X| 2 Qlet Y| WiEto Tt e HAERY-45
S| A 7] 2

@) 2025 4425 7|2
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BEZEHD

ISO 11452-8:2015

712 WM X2 E B, MRl ot Plet BESt chaptea

&

f
HA

T2 K- LA TR oL X2 I8 7| wEtof et R4 BIAE WE-88 1 X}
7| st L

ISO 16750-2:2012

=2 A-TY| 8 TR FH e

rigt
o

ZU U HAE-2R I HI| Bt

ISO 7637-2:2011

T2 AY-ME Y Yoz

re
rot
rz
N
El
ru
N}
I
oK
ul
_'|'LI_
-0

ISO 7637-3:2016

£E AIY-NE Y Aoz
=4 Zgol| Qg ®I|1H ot ™

ro
rot
2
N
El
r
w
I
oK
il
g

Of>

KS C 0304:2014

YHMZ | HALL A2 at ZYUH

KS C 9610-4-11:2020

MOFZFS| 9l AA| R LHAAE

—

0;

KS C 9610-4-2:2017

KS C 9610-4-3:2017

LAY RF TR |E g A

KS C 9610-4-4:2020

71X e e HA/MAE LA

KS C 9610-4-5:2020

MZ| LG AIE

KS C 9610-4-6:2020

MY RF TR IE gAY

MIL-STD-461E:1999

S QIE{ml0|A HZ 1 oke] AIAH 3 FH|o| FA| ZHY 54 Hofol et PARE-S
3 819 AIARIOILE FH|7} o=l FA| BA(EME)IN TS5 o) XIFE A2 518 2t
Lol Mol &S 25

MIL-STD-461F:2007

U QIE{HO|A EE 1 59| AIAH U Fulo| HAP| ZHd S Hlofol st R AR
7| ZH(EMI) B3 HIOIS 2I3H QIEIH0|A & BR 2Z QAR

MIL-STD-461G:2015

o Hofol Tt QAR

YR QIEHO|A BF 1 5H2| AIAH 8 7c‘JHIQI HA| 2t
X7 ZH(EMI) MOIE 2Iet QIE{H[0|A 5

KS C IEC 60068-2-14:2009

riot
oX
>
oot
ro
H1
re
_k')_}

KS C IEC 60068-2-1:2007

KS C IEC 60068-2-2:2007

KS C IEC 60068-2-30:2005 | EHAIY-EZAIE, LiEAI0|Z(12h+12h ALO|2
KS C IEC 60068-2-38:2008 = TAAIY-BN 2L /EE AIO|2 AlY

KS C IEC 61373:2010

KS R 9144:2021

MIL-STD-810F:2003

MIL-STD-810G:2008

Y SFAA-ML (D), D2, M2, S5, S0 Pt 2F, LA B2, &=, SHO|, &
2, 22 9 HX|, T o], A, 71, T, 48, B4, Mg O, HE UE, 2Y/SE
P

2025 A2 7|21 Azl 17t Rl clzse) (8)



Ehapter 7|2 MM AXEE S, ME|H HIt

et HESt

10 EENEIEE

()]

>
ot
0%
Jo

SRRSHIGTLIS T KSHRA| TP St HASAS FIo) Mot oKV} 818 2ot
1

SIRCH, HINE, 7[EXIH, Al

Y Mt SHT SHEH SH =2

303 e=AtSAIATE

SHERISAIETE AZEHA S A

n
0z
OB
=

So|=
O o)

=T\

[=R=Ran N —|

©

ZH0|X]|

HIIH 45 GItAl
o

7|, 02Xt 1=ty

, 2RSS TS XS .

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

tO|E, https://kts.katech.re.kr/

At

HMH T -45°C to 190°C (-50°F to 375°F)
M| LHE 1 97cm x 97cm x 97cm 2§ :

o5 Mg 2L 58 "Wt its 106cm x 159¢cm x 20cm
== B sE=R=b - H
TEAEM  Ae TN Temperature Test | - H& 4. CS'Z EZT 5?0| Touch Screen (.Zont.roller
Al Chamber(Z-Plus) | 1SO 16750-2, with EZ-Tilt Ethernet monitoring &
=c GMW31725 control
- GMW STANDARD Slide-Out, Adjustable product shelf
Two, 4" circular ports
e e 9 =X )
X = =A Horizontal Field of View
QIX|E 2lt 2flo|H . .
A =5 Mid-Range (60m) : & 45 deg
30| 4Lk T Long-R 174m): £ 1
OIE M Radar Sensor for | -ZEWESR ons ange.( m.) . 0 deg
NSAE e = Update rate : 50 milliseconds
| AEEE0IEHEAM C2C AEB FCWS/LDWS & .
=4 (Delphi ESR) 2 [HE11] Range rate : -100 to +25 m/s
Azt P e Integrated 3-Axes Accelerometer

HUEEYK g

Adaptive Cruise Control with Stop & Go
Forward Collision Warning

@ 2025 11425 7|24 112
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EER

u

M ARHDE E4, M2|H mot Zulet BES) chaptea

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

‘%%—.‘ir'olt (Optional)

N o :
ﬂ;}iﬁiw SEEsTISHY fgﬁiliﬂﬂl thl’ld bet'n l'snij”ty v tffleo O xstg mx
2 =g S o 2EQ ooling rate : 5°C/min (performance

° (SSE-T6TH-WVS) e & P Mk 22 Hof

ISANE 8

should be in linearity up to -40°C)

SIHI0{HL| © 10%RH~95%RH
Humidity Range : 10~98%RH (38°C~ 88°C)

Pulse width : 50ns, 100ns, 200nsm
250ns, 400ns,andany combination
thereof, maximum width 1us or
10ns(the shortest connection)+10%
* Pulse voltage : 0.02~2.00Kv
Ttedof| et HEM * Output impedance : 50ohm
AEg et External : 10ms TTL/Open collector
negative logic
* Variable : 10ms=10%-~100ms 80%/-0%
*Line : 50Hz or 60Hz, Injection
phase angle : 0°~359°

olm A Ol HAE
KHSAHS FXL7 | AUA QIHAE

(EMI/EMS EMC)

ASHE FRp I
1A 8 ot

SO

EMC TESTE 7|7|

) A H=

EEHD ‘ =g
Vehicles, boats and internal combustion engines - Radio disturbance characteristics
CISPR 12 . . .
- 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
SO 11451-2 Road vehicles - Vehicle test methods for electrical disturbances from narrowband
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

2025 M- 25 7|21 Azl 17t Rl clzse) (@)



Ehapter JIEE AN AR E S, MElY o PH(et BES

EFEHD g
SO 11451-4 Road vehicles - Vehicle test methods for electrical disturbances from narrowband
radiated electromagnetic energy - Part 4: Harness excitation methods
1SO 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 114525 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
I1SO 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
I1SO 10605 Road vehicles - Test methods for electrical disturbances from electrostatic discharge
KS C 3311 LOW-VOLTAGE CABLES FOR AUTOMOBILE(XFSAHE X F M)

ISO 19642 Series

Road vehicles - Automotive cables

ISO 6277 Series

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

SAE USCAR 23-1

ROAD VEHICLES - 60 V AND 600 V SINGLE CORE (ISO/METRIC) CABLES &#8211;
DIMENSIONS, TEST METHODS AND REQUIREMENTS

JASO D618 Automotive parts - Test methods for unscreened low-voltage cables
ES91110 XSkt MM S&E (HKMC)
KS R 1034 skt 2E s Al 4y

@ 2025 4425 712 2
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7|8E M AX-EE EM, ME[M T EH|QF Bt Chaptea

SIAXIX||& 0112

CIX[2 cHEetat g AlQ] Alchof| St= Aol 7| R&DHEF 8l 7|2 EH +&, 32|11 7|
0| R ot= AL} 7|Y7te| Y Yeks TS, Cidet AT 0| W 7|52 7ls0lH, &
A, MEA S Alistet AAAA 7|¥E XIsts e S X|Hef MT|=H viet o 2t X 7| o

CHet X[lol YR MIHo= 7. ot 22 A ZW1 X|F2'Hoto| AlcHol| QIFel &2 A

M5t X F2FE XALUZ 5= U= TAHTZO0F HAMT|ES JHLot D, = LotHno| RAD HH
HE/AIE &TlotH, 0|Z =L 7|Ye 2 2Estet AAIE = A=E XY

7|5 MutA] 2o AL2IZ 25 @ https://www.keti.re.kr/main/main.

=Hjo|X| php

TtAMM B It EH|
EFEER}  ADPEMIM L MIE BEEA] 031-789-7278, jspark@keti.re.kr
- M2|A T} R
EFEIRL ME|HAHTPME, https://www.keti.re.kr/reliability/main/main.php

() S8 8t

NI M BF TH|(22E) g ArQE
Sadax | SSESESE | CJEEE: IE-1007C
et ,mjl WSl M2 HISE | o & 1200%~85%
o £y MZ AtO|= : a few mm? up to several m?
=SB
TRANIA
At IAEEQ AL
JIAHIS AN
vy AN wsoigevige | o amew 4085
E4at DEFH |
RERSEY, -e
e HhaMMe | FtasEmE sxo a0
TRAHIA DS AWM | H2E AH S

2025 HAL2E 712H Mzl B} 32 ClEel ()



Ehapter 7|28 MM AXHEE £, ME1E Bt

et HESt

280} (Optional)

22847 Excal 2221H ey e NSO RV R VESY)
L=t (Climats(ZZA)), HEAMISAHARAT| | LHEHE | (80~500°C, 30~98%) HI|HRIHE (HXE HE, FXL217])
AlE TSL/2/70/3/X (WEISS North Al /R /EEE A HYE (RHSAHEE, Sk 14E)
America(d|=)) (80~200°C)/PCTS) | WMKZ (Z+F, ZA BH)
SH5HAIE7| AD125A(LAB(DIS)),
FSEIN =P - i JAR | FE(5~ :
S [&17] SA/30-5452(UD(0I=)), I EWOHLL6 | oy s st mz gt 24E)
. 5 | 3ETSAEIIPAL20H/ Y m/s2)/E3 (980/s2)/
ME[MHA . N LA HE (Z4E, 2]
I537M(ETS solution(Z2)), AE | Cst(1.8m))
I5tAl £ZA 87| SD-16((LABDIZ))
FRARAL | 502, NO2, H2S, BhEH| (R3] 2, MAHEE A AX)
TtARAL | ZEABA AIFT| VCCO0609 Ag | 10ppb~25ppm, M| HRHIZ (HAEHEZ, T 217])
A (VOTSCH(=Y)) (S02,H2S,| 5~90°C,10~98% | XiSi MAE (RIS BE, XHSA THE)
NO2) | RH. LA HE (Z4E, TAHEH])
Sal/eix)/ SHX|AIR 7| VCC00609 X Bt A (Hxe| 2, M 28, B 4K
HM:W (VOTSCH(=2), AE | (30~98) % RH M| HRHIE (Xt HE, Tt 717))
‘(TPTM;)' 4Al7|(YM-RTC 2000 (IEC,MIL),  IP(5X~6X), IP(XT-X8) | Sk HEE (t5kt £E, 5kt 24E)
- (oI AAEIM|(BH=)) EEN LA HE (Z4E, 2]
S| (RHS| 2, At 22, HAHAXY
X4 E | RIASTAIET|(HALT) X754 | (-100~200)°C, 7| HRHE (mel%, L 7|7))
Al (HALT) | Typhoon 3.0 (Qualmark(D|=)) Alg | Max. 100g rms XSt HAE (FSA HE RSk TAE)
LA HE (ZE, TAHEH])
(105~140)°C, K| (M2, At B E, HAHAXY)
27t | DRIIAIET| TPC-242ZM D27t | (75~100) % R.H, 7| MR (MK} FIE, 7K} 7]7))
AE (Tabai ESPEC(Y ) AlE | (0.0196~0.196) Sk HEE (St 25, Skt 14E)
MPagG LA HE (ZE, TAHEH])
S| (T2, HXt 2E, A AKX
A1 HrE2AI™7| Salt Spray Tester S A[3 Salt spray : 35 °C, HI|HRE (XL HIEZ, HXE7)7)
e (RAEH(SH=)) ST 59 NSk HEE (St 23, Skt 14E)
LA HE (Z4E, 2AHEH|)
ghe | (T3 2, MRt 2F, MRt AX)
. . . H7| HRHIE (FRREZ, FXE 717
HEAYI| | ZRAEI| T/120V2 (WEISS(SY)) | ZE2AIY ! I (@R A2 )

MSH HHE (NS 2B, HSH 724T)
2E, 24 3

@) 2025 1425 7|2rd
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7|EHE MM AXFDE EM AZ|A T A9 BES} chaptea

S8E£0} (Optional)

IEC 720l | IEC61000-4-4(Max. | BHeH| (HE3|2, Mx} £E Hxt AX})
TR FXb} LHA ZRA| AR ECAT IH2 Surge, | 8 kV), IEC61000- H7|HRRIE (RAL R ﬁxr7|7|)
system(Key-Tek(0|2)) EFT, Dipsand| 4-5(Max.10 kV), NSA HLE (Skt £E, RSkt 24E)
Interrupt AI& | IEC61000-4-11 SA RIS (Z24E, 2 WHI)
A5 Yx
HF| Al817] ESS- £O|x &4, | IEC61000-4-2, SAE
2000A/6008(Noise Ken(2L), ey j‘;gcjl;ololl/;lﬁw SHEA (RS2, FIR} SE, H AT
- ESDA7HL 4EM200U(NEC nE oI, | STDag ' M7 MXHHIE (KA} HIE, JK}717))
=), cop H=miot | JESDI2ALLA TSH HYE (NSH 2Z, ASH 74E)
CDM AI&7| Orion3 HrE;iI oz JESDZZ-AllS)(M YURF (@3, AL )
(ThermoKeyTek(D|=)) e a
HHI|AE | 30kV)
WU A

) A H=

BEHD gz
EMS Al : (Electromagnetic compatibility (EMC) - Part 4-4 : Testing and measurement
IEC 61000-4-4
techniques - Electrical fast transient/burst immunity test),
N ==
(56 Gl s EMS AlE : (Electromagnetic compatibility (EMC): Part 4-5 : Testing and measurement

techniques - Surge immunity test)

IEC 61000-4-11

EMS Al : (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 AlE : 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 £HA))

MEMS HteH| SE5M43HE TtAMAMCl E4 HIt A[™: Semiconductor devices - Micro-
electromechanical devices - Part 56. Test method for characteristics of MEMS metal
oxide semiconductor (MOS) type gas sensor

2025 A28 7|21 Azl 17t Rl clzse) (&)



chapter 7|28 dM AX1-HE S4, M21H BIF ZH|2t #ESt

SHRTRLS A T2 CHt MM AXH/2E| M5 U MEIY HIL XU I 27 xS S

B A2 S9 °"-_r‘°|’IEfE FRYOR X5t Ao, ICT Z47|0] 7|
St 27|20l TS M = TE7HE 288 42N, HEH J|eX=E e
ISLICH 3 S47|90| SATIYRE kofst= o HRvh st B2
HE = ATF RADFE ASt]| 0|2= HFT| ZZHAE SEfet
ETRI7I§M°*2PI %( TechBiz)'g 2Fst ACH, 0|5 Sl Z47|0| YETEHZEN
MG 7|23 JoE 0|2 £ URE X5t JAFLIC.

[&d LRI A| @M=L 7hE https://techbiz.etri.
2 L e M re-kr/testEtri/list.do

@ HpolmalEHad Al (042-860-6969 / jungjs@etri.re.kr)
o 2 %

@ XHMICH ITSE MRS

xleue HEJIAY, ELUTSAY, FHRFEMLAIY, CiIEZA Y, ME|HAIY, HEMYEAIH, CHEILL
° ™A, 2R HAEHE S
EfEtEA HApolmasi Al (escort@etri.re.kr)

@ STTHITSSSME(MEIZHI)
N

HLE ETRI G7ZH|SSEEME ERTH| % AlPAIE 5o d7elZat XY (|-F4, o] 271E)

on
ol
4
R
e
-4
ro
IH
)
ook
J.".‘i

Al (escort@etri.re.kr)

@) HDTHIZSTE M| MEH])
X

#HUHE ETRI G72AM EREH| 3 AIFAIE S2 dqelmal XY (|-F4, 2|oi 271)

EIEE A HApolmasd Al (escort@etri.re.kr) / P70 AXN 0|5 X[l THs

@ OIL-EIAZEHE(OH=IEXI)

£~

X HLhE OHZ7|&0fl tht ME7t 7|& K| (o= A7 RI/7|Y SEH| KIS)

BN ApolmatHE M (kjis7205@etri.re.kr)

@) 2025 Hx-25 72r Mzl B} xR ClER)



M X2 E

EN M2|M Tt EH|ot XS chaptea

AT

Laser Scannin -8 IS He Y
ke i Srl =ne A% zm el pe - 25Kz
seNd | emaM | VO e o=m IS £ 10.01um/s ~ 30m/s
(71A=) GMBH) -e -3 AFE (Angular resolution) : <0.001°
-MZ ALO|= : a few mm? up to several m?
1 Al g5 Jh) S
7 17 -85 JE|E
BEFTS | o CHSEHA E) olge g | Lol 100k
o} FHAM T Shaker 4809 (BNK) =k 55 &6l -8mm
/7S EHIA 4508 (BNK) - &3 & . peak sine forces 60N
T -FHSE MM FIk #9] 10.2Hz~8kHZ
ozt njzte Pulse stress -2 UM AN AT
s | TN measuementsytem | BT EbESl | -giioblEs 000N 1-30N(RE)
o /- (Teraleader) (He/ne) - QOIT} SALE © ImN/ 10mN
AMIAT
o—’F-JFIfTJ _y OII|EA 27| 25 lmEA ""C'IE:-’I: té-*-:r! :+ZS4HZ|~1OMHZ
STAY | Mk o o - -AWEA £ #He|125mQ to 40MQ
E4990A (Keysight =4 .
(x471%) / (Keysight) - DC bias 9] : 0~+40V, 0~+100mA
- ™2 1 +0.08%
Multiferroic Il AM| AT
) Ferroelectric.te.st eTuorEiy U7t et -9l ~10kv
S|AEZIAIA | MM | system (Precision = Hztalo] - S| AH|2A|A FIb4 | 1 0.033Hz~270kHz
B eHE) | 10kV HVI-SC Z3)/ ;AE";'A'A xy | HRE2Z05us
- (Radiant - - E|C| ™A X )
Technologies) - £|cH H|o[Ef JH=x : 320007H@2MHz
2 ok Afio AR
i i -2 I YEAKHS
LTYS RERIN 7;?;;}2&? meter ol M'i ( d3l)H | - Measurement range : 1~4000 pC/N
WY () . i -Dynamic force : 0.25N, 110Hz with
(Berlincourt) e -
calibration standard
Hjo|2Al i AN AT
fo]|241M 0| A Semiconductor -8 uicH| It A .1I_—.
H-HF (o) | arameter Analyzer Iy -V 11 (L A~1 A), V(L V~200 V)
sumrt | NS e == R
ANAT
HHO| 24X 0| A PC1, photon counting | - % : &X} A% SR A BT ST ERA|AE
oy 24X (641+7F;t_|64) spectro fluorometer 2gd = -IHE MetE D+ 0.2 nm
Eqmot | TTTTT (iss) K| I KA T+ 0.25 nm
-IHEH £ 9] 1 240~900 nm
AMAT
HIO| 2MIA ' o S eAL .
s31 21 HFO|MIA | Optical Spectrum 2 188 & | -Measurement range : 600~1700 nm
= o o " (2ZUXIE) | Analyzer (Agilent) AHER BM7| - Reproducibility : + 0.002 nm
=o o

-Accurracy : +- 0.01 nm @1480 nm ~ 1570 nm

2025 HIA-BE 7l2rd Hzld B X2 ClE2| ()



Ehapter 7|28 WM AXHRE S, MEIE "ot FH(eF BES

| 38=0}{0ptional)
B
o1z /ahey NSO | gelomEswH MR AR S8 I
ALO|2 AlB17 e
ALO|2 AlH +(6!8ESC|1) l 0| 7ts6t QLIHA BIAR KA - X|CH &£ 2540 mm/min
- |A £ 10,001 mm/min
- X|cf Ale 22 738mm x 100mm
AN AT
2 [ H0|Q MAME Lt THEI 8l | - Critical Dimension X
0| A| THEd CD SEM |2 4M =

ALO|= ZAL (Holon (ESPA))

TxE IHE AMO|= YN Sl TS | - Fine Pattern inspection SHA T
HNAHS 4nm (@1.0 KeV)
- Magnification : x 800~240000

Q) 2 H=

EEHS |

TTAK.KO-10.1145

LIRS eRiiA ARy, R, AT Bt et S AYYHT 3BEY, 5
UAHE mpots I BF0| SE/RHE (Ih TTA HHEZ)

KS C 6563
IEC 62951

HEE A MM AXEel EXHUMHO| o AE =W KS C 656322 EEMHO| &[0 IOLt,
ozt LE Mo WMo Chst M EE2 IEC TC 479] 6t YZIES SHo=R
ﬁ@%%-ELIKGBMF1CMWv@JEMMQN Adshs IHEZOZM, RAS
7| mtof] EAEl BHEX| ClHto| A Q| WIHEHH| CHol| BEESIE T S

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

w7io|z M B
2| mEs 7|7

CEN(SREZIIS]) TC251, IEC (RHH7|EESIS)), ITU(RHF?|SAH), HLT(HI7
% o|2YLEF), [EEE(D|ZH7IHAS2]), e-HSCO(e- WAREEFTIT), IS0 5 U

TS23367, ISO/TC229/WG5

Lt HO|R7|E2 S8% MEQ BESE HEot AZ. 2|2 LM E “HIO[L Lix
HMMAELS 71870l S HBZELR X1I’“EI91% AEHSHYI|E (A& =H|E, Detec-
tion Signal Ratio)E ME7| X2t 240] Al

@ 2025 425 7|2k Hzly ot g ClER)



7|8E M AX-EE EM, ME[M T EH|QF Bt Chaptea

S7IEEI|2Ho)| o3t SVIEHBEENEI|AOEN 27HEEM S| &l U 0|9t s AL
WS sAdtD, O YOtE eSO 2 M 37t FRIET D 2tey|s 2 Sl Z2Uo| o] & g
of olHiX|gte 1 SO o, (et EEISIHE Y F M1X)2|LiEks oY MoF M127X
H2gtoll 27t BERIEO| oHE S R3St A2H, 0] Y Zofo| AIMS 2[5t0 “I7HEE7 |2
270 AIME| 1 US. 0 Ho M AZEENSHAPR(BEAH)S SE|LEt| 7IEHEE HE
7= FEstel.

CHEM Al RMT 71E 2 267 @ https://www.kriss.re.kr/(7| #cHEZH0| X))
(PEHS 1 34113) | https://eshop.kriss.re kr/index.dof&E A+ Holx)

ZHEFEMHADE 2 CIE2|0f et K] 262 TIA| AH|A FZ01| 25 22| T of2l FeK = 29

- IM-Al™-CRM-ZH A A} 1 042-868-5555, cal@kriss.re.kr
- MU= L 042-868-5531 - 7|=0|H™ : 042-868-5414, 042-868-5416
- 7|&X| = : 042-868-5112 - ZHH|2SEE | 042-868-5260

| EEELET] 25 | Atk
=EYSE HlwY| REH| A= UM ASE £, FYT Wb | o O 1250 nm ~ 1700 nm
EYSAZZA DHAAH NPSI I ESH M LS uH T2 1 250 nm ~ 2500 nm
HI™EA SH 587
(Non-contact type thickness |  XFA{|&|Zt EEEAA LS uH THEHHL| D350 nm ~ 1600 nm
measurement system)
M M WA AR NPSI I ESH MEd "ot EXHEY > 107
KoM SAHA| WHA| AR NPSI I ES XelM A ZE3E wH o 254 nm, 365 nm, 404 nm
SAR2EA nEHA|AH INPSIVSIESy SA2EA nH THEH: 0.65 pm, 1.6 pm,, 3.9 pm,, 8~12 pm,
MEEHTA| ;
PSS ESy GMEA USE 5F =3 <5 ki/mi

(linear measuring system)

0| x| SAEZA RYAAE INFSINIES) 2o|X £A Z2= uH T4 404 nm, 650 nm, 780 nm (~ mi), 1060 nm (~ W)
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chapter 7|28 MM AX-2E 4, A

od

=
=

=2 MHIA

AN - D

L

2= (photometry)

|d It FH|oF BES}

ok

2 2 2|(Iluminance meters)

oR

t3| = A|(luminance meters)

=3
e LEEIE]

(light sources and detectors)

2{|0|X Z&{|(laser power meters)

HI

ALSE BEE HE7|(spectral responsivity standard detectors)

2 At (radiometers)

X2l M ZBAFEEA|(UV irradiance meters)

B2 ALZE T A (spectral irradiance meters)

B 2= A3 = A (spectral radiance meters)

SAH2LE (radiation thermometry)
UM - A

S AEY|

(light sources and detectors)

Ju

A2 = 7|(radiation thermometers)

Z-S & (responsivity), = (uniformity), M8 d(linearity) &

SARRE
(radiation thermometry)

AT (radition thermometers)

M2 (heat fluxmeters)

-
© Z0I & 21
SHI 2 A
ZHH|H DHH(HZA =5 AFQF
REAl S EXT :
HEA SH| =3 | 3|z sjojm S © SEMI PY41 99&2.
(Contact type thickness REA| 7 A} o X ek 2ols 110 nm
measurement system) - © 2| HigF ZF#MO| 25 mm
© SEMI PV41-0912
- AXH C K= =
SEE AR DHAA . IFP-801L %’rJIOPH = L s ?.-?-I : X|2 200 mm = 300 mm
(Fiberpro, Inc.) Al ™ot © =M :0.05mm-2mm

CEF I ENS 1 mm

EMEA WAL KAl JHE

28 AOfX], A2| K|,

© 3% 2|o] x| ZHIA By
© 2315 1 0.001 pm
© Z£F 8212000 mm

YA HE BERL,
2|L[0f A[o[X| uH

(@ 2025 A28 7l2r Mzl B} xR ClER)



7|2 MM AXFEE £, ME1Y WOt FH(eF #E9) chapter
| | BHH(RIEA | 85 | At
HZA| AbKHel BIAF £H| ©1S0 16610-21 : 2011, ISO 3274:1996, ISO
”?C;n:'adf i UA3P Ehit 3 AT 4287:1997, SO 4288:1996, 1SO 5436-
L P ) (Panasonnic) ZAH 0 1:2000
dimensional profilometer) o 9] 1200 mm x 200 mm x 45 mm
©1S0 10360-1, ISO 10360-2, ISO 10360-3,
HIEEA 3%t R EEF| NEXIV 2K THE A KS B 0425, KS B 5542
(Non-contact 3D coordinate | VMR-H3030 (MEZE, 29X, 37| 5) © &X #2300 mm x 300 mm x 150 mm
measuring machine) (Nikon) AlE "ot © 285 :0.01 pm
o FUZ 10.9+L/300 pm(X,Y), 0.9 + L/150 pm(Z)
et = © £H #He| 1100 mm x 100 mm x 100 mm
gy LOTOSI0 | gomy A et | o els08nm
(Confocal microscope) (Olympus) U EBZ + 296(KY), 02+ L/100 p(2)
Azl 77 = .
50 m tape bench KHA| &= (distance meter) 2% oE™H2I0mto50m
o

(Form standard specimens)

SN BEAH

(Form standard specimens)

11. Y= BF/Z=AIH (Roundness
standard/roundness magnification
standard specimens)

S35 4 (Complex geometry)

04. HIFZEA! 23 £H7| (Non-contact
coordinate measuring machines)

M#X|% (Linear dimension)
08. 72| ZX7| : M7|Al/z0| /xS0t £H
7| (Distance meters : electrooptic/laser/
ultrasonic)

e BF /AT AIH
(Roundness standard/roundness magnificationstandard
specimens)

HIZEA 51E 53|

(Non-contact coordinate measuring machines)

Hel £F7| ™|/ eo|X/xESM £H7|
(Distance meters; electrooptic/laser/ultrasonic)

£27| (Ad)
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Ehapter 7|2t MM AXHEE B4, AE|

© T XHIt

H "ot Hlet HESt

THI 2 A1
Bl EZEET] e Atk
A EMT| Agilent T |2 A A IEC 61000-4-3, IEEE Std 1309
ignal generator; M2l z~ z
(Signal ) E8257D M 250 kHz ~ 50 GH
Al 27| HP 83640A T[T L AAR IEC 61000-4-3, IEEE Std 1309
(Signal generator) =@ 10 MHz ~ 40 GHz
2 =2 Rzt HI[&2| M|7| IEC 61000-4-3, IEEE Std 1309
(Anechoic chamber) = EH MM 1y 1~ 40 GHz, 50 ~100 GHz
ZrerA =2 Rzt HI1Z M7| IEC 61000-4-3, IEEE Std 1309
(Reverberation chamber) e ZF MM EH "It 1-18GHz
K CH<i(18~26.5 GH
f x-(|E15£7| 2 ETM HPA 7| T LA |IEC 61000-4-3, IEEE Std 1309
Ce 40K N 5% 18 GHz - 26.5 GH
(K-band Power Amplifier) = z z
Ka CH(26.5~40 GH
’ Hx-l(a1££7| 2 ETM HPA 7| T LA |IEC 61000-4-3, IEEE Std 1309
C e 40K N 52 26.5 GHz - 40 GH
(Ka-band Power Amplifier) 2 = z z
HI|Ee M7| EE MM = 7t M7= M| IEC 61000-4-3, IEEE Std 1309
mbSPNES= = Z2™ MM 1Y 150 MHz, 300 MHz, 1 GHz

E2 MHIA 2=

X} (Electromagentic Wave)

0L M7|Fe M7| £ =28

(Electric-field strength measurement

probe)

Zic =24 (Field Probe)

02. AH|0] D|E]
(Survey Meter)

AHi[o] OJE] (Survey Meter)

@ 2025 11425 7|2 4z
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O S U s
L] ZFHI 20 A AL

x|

OO Z2E MW AJAH
(Microphone primary

EZEET]

B&K Type 9699

712 WM X2 E B, MRl ot Plet BESt chaptea

g

Ofo|ARE 2%

| Atet

IEC 61094-2, LS1P, LS2P

S (Bruel & Kjaer) Hijlnd Frequency range: 2 Hz to 25 kHz
IIIH?|3§§ Hlaad® Al.i% B&K Type 9721 00|32 2E 2 IEC 61094-5, WS1P, WS2P
(Microphone comparison P

oo ruel & Kjaer jmm requency range: zto z
callrt)Jrann systpem) (Bruel & Kjaer) Hlaa® F ge: 20 Hz to 20 ki
wed =2 & S8 AN 5458 I(Zsuczc;?)f:‘f}rsequency' 80 Hz
Anechoic chamber, = 22A ud i
( ) = Background noise: < 8 dBA
SFAl
ads zedE | sawMMsssy 0¥
(Reverberation chamber) Frequency range: 100 Hz - 10 kHz
|'-'-E7=|| JHEH m A|AE1I
1SO 16063-11
(Primary acceleometer KEM| 7 TSHAM Ze Hoju .
calibration system) Frequency range: 0.5 Hz - 5 kHz
EXFOES HOf 1 AAEH 1SO 16063-11
(Primary calibration system KEA| 71 X|ZIA 2 Mo ™ Frequency range: 0.01 Hz - 40 Hz
for low frequency vibration)
SHAINEE 1SO 16063-13
KEH| 7t ZHMMZE Hjn A -
A AJAH] PHIHE SHUNEE rha S Acceleration range: < 5,000 m/s?
LIRS RIS 1SO 16063-15
KHA| 7HEE 35 EH%UA pAdepsisimbs]
MO Al AR il HE ! lasEag Frequency range: 5 Hz - 5000 Hz
Jta .
i A ASMN Y damy | 00160632
H| R A|AE Frequency range: 10 Hz - 5 kHz
SHIEEA 1SO 16063-22
XFA| 7t EANMNZE HDDH :
H|m w7 A|AH il 2HE e 2= Hlalad Acceleration range: < 5,000 m/s2
A3} HE
el XM | Agme| swmsp  LCoMSl
WA AJAE Frequency range: 1 MHz - 20 MHz
2T Sl0|=RE - mfsto|=2E IEC 62127-2
mESAES = EMEIt Frequency range: 1 MHz - 20 MHz
Qo) B&K Type 4153 7| HHyot IEC 60318-1
B (Bruel & Kjaer) AAE ELHIL Frequency range: 125 Hz - 8 kHz
A= B&K Type 4930 =k Y5yt IEC 60318-6
(Bruel & Kjaer) AAE ELHIL Frequency range: 250 Hz - 6 kHz
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chapter 7|2t

E2 MHIA 3=
£k (Sound in air)

01. H247| (Audiometers)

MM axt2E 4, 2" Bt

et HESt

2r|20|E (Audiometer)

ot
=

ajo
o
LE

2E7|(Sound level calibrators)

. 28k 1H7| (Sound calibrators)

ol

or
0jo

©F WA 7|(Multi-function sound calibrators)

I|AE Z(Piston phones)

. 29| F|(Ear simulators)

29| 3(Ear simulators)

. OL0]| 32 E (Microphones)

SYY 003 EE - It
calibration)

X (Pressure microphones - Reciprocity

. Ot0| 22 E (Microphones)

2015 0J0|I2E - H@:
calibration)

X (Pressure microphones - Comparison

05. (Reference sound sources)

7|&= 22l(Reference sound sources)

06. 227 (Sound level meters)
t (Sound in water)

01. X2} 3l0| E2E (Ultrasonic
hydrophones)

227|(Sound level meters)

X2} 10| EEE - H|WW
calibration)

X (Ultrasonic hydrophones - Comparison

02. =21} #3| (Ultrasound transducers)

£ (Vibration)

|
[y

01. 1= 7| (Vibration calibrators)

xS0 #HED|- g Mol o3t £33 mte] wH (Ultrasound
transducers - Calibration of US power by RFB method)

ZIs wH7| (Vibration calibrators)

JHEEA - Hoia, I (Accelerometers - Absolute calibration,
sinusoidal excitation)

7S - ™, HEHIEE (Accelerometers - Comparison
calibration, sinusoidal excitation)

02. Z1= #H2| (Vibration transducers)
7t A - Bt ud, SH7HE (Accelerometers - Absolute calibration,
shock excitation)
7HSEA - Hln ™, ZZHIHE (Accelerometers - Comparison
calibration, shock excitation)

03. 235 £87|

(Vibration measuring instruments)

F15 £37| (Vibration measuring instruments)

05. 2™ ZIF Hety|

(Angular vibration transducers)

3|H 75 2| (Angular vibration transducers)

(@) 2025 Hx-25 7i2re Mzl B} xR ClER)



7|2t Ml

MM AXFEE EM, M2 Tt EH|F BESH chaptea

Bl EZEET] sl Atk
10-9 Torr
Out gassing &8 ZHH| AT 2E9| out gassing £X A2 ~300°C
1 amu ~ 300 amu®| 27| K&
10-6 Torr
i =x I}H' [=E=e) . = Aol‘sn_a
Out gassing && & VOT B2E9| out gassing &H 1 amu ~ 100 amu®| ZHE7|x|52A
HEE A HA IS
1~10-6 Torr
Out gassing &8 ZH| Inficon 2E9| out gassing 58 1 amu ~ 100 amu2| ZHEI KA
MZIZEZol M2l ZHET [ HIZA]
AZo| FH 10-3 Torr
Zatxnf k2| &
BEE0F Az GEST Zat=0t 2| 10X 10X 10 (cm) Al237|
. Flzsrzsto|Me 10-6 Torr
ZIZeE Wotg iy M F2 Mz Ry
i ol ke FEA EMmIt 100X 100X 100(cm) A|237]
s o 25k Hato| m2 A2 ~100°C
se s A FEAR L Nze sywl &5 28 ts
= . = 10-4 mbar |/s ~ 10-11 mbar l/s
54 "ot Pfeiffer N=o| =4 It HE Aro LM I}

2 MHIA 3=

2% (Sound in air)

01. 22k zlz| 8% I3 (Capacitance diaphragm gauges)
(Capacitance diaphragm gauges) 824 ZZA - | wH(Capacitance diaphragm gauges)

02. MM FI24|(Spinning rotor gauges) XM FIZA (Spinning rotor gauges)

03. 0|2 ZIZ34| (lonization gauges) 0|2 T34 (lonization gauges)

04. BHEH TIZA|  T2fL|, B, HHEE S
(Thermal conductivity gauges : pirani,

thermocouple, convectron, etc.)

GHEY TS D2t @], AHER §
(Thermal conductivity gauges; pirani, thermocouple, convectron,

etc.)

05. Ex2|3 8l AF2(3HEY|
(Standard leaks, Helium leak dectors)

Z 2|3 (Standard leaks)

@Z2|3 HZE7| (Helium leak dectors)

06. Z 2l|21X] AI0|X| (Full Range Gauge)

E |QIX| A|o|X|(Full Range Gauge)

HSASFIINE

(RO I

01.

SAHZKI|IMNE

HSAZEIIMNE
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Ehapter 7|2 MM AXL2E EY,

CIE 202:2011

M| HWot FH|2t #E}

HEY

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

a2t

O

©

201 3¢
EEHS |

SEMI PV41-0912

g
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

BEH

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

@) 2025 Hx-25 72r Nzl B xR Ol ER)



StO

i0

=
S
HEEHS

IEC 61094-1:2000

7|2E MM 2XHEE £, MR Yot FH(et BEst chaptea

BEY

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

I1SO 16063-11:1999

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

I1SO 16063-13:2001

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

I1SO 16063-15:2006

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

I1SO 16063-21:2003

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

I1SO 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

2025 A2 7|21 Azl 17t Rl clzse) (§)



Ehapter JIEE AN AR E S, MElY o PH(et BES

(ORI
BEHD BEY
1SO 21360-1 Vacuum technolog'y - Standard' m.ethods for measuring vacuum-pump
performance - Part 1 : General description
1SO 21360-2 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

@ 2025 1025 71z 2
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Ehapter 7| (FLE)

QRT (KOLAS 21=712n

Ol

@ www.qrtkr.com

EH0|X]|

(1) M=18
Category ‘ Item
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)

Preconditioning

High/Low Temperature Storage (HTS/LTS)

Reliability

Tast Temperature Humidity Storage/Bias (THS/THB)

Temperature Cycle/Thermal Shock (TC/TS)

Power Temperature Cycle (PTC)
High Accelerated Stress Test [HAST) and Unbiased HAST (uHAST)

Environmental Pressure Cooker Test (PCT)

Test Battery Charging/Discharging Test

LED Luminous Flux

Water Test

Gas Corrosion Test

Salt Spray Test

Chemical Resistance Test

LED Reliability Test

Immersion Cooling Test

@ 2025 4425 712 H2l8 W7t X2 ClEa)



Category

Physical
Test

Vibration /
Combined
Environment

7|Y(FLEN) chapter

Item

Vibration

Combined Environmental Reliability Test (CERT)

Highly Accelerated Life Test (HALT)

Constant Acceleration Test (C/A)

Shock/Drop

Mechanical Shock (MS])

Board Level

Drop

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

Tensile/Shear

Torque/Twist/Bending

Tensile, Solderability/ Resistance to Solder Heat (SD/RSH)
Shear,
Solder, etc. Body Strength Test

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

SMT, etc.

Warpage Measurement

Wire Bonder & Die Attacher

(2) EM2IAE

Category ‘ Model
Microscope Optical Microscope/ Digital Microscope
Non- X-ray AMFIS / AXIS2090
destructive
Analysis 3DCT GE / vltomelxs240
SAT Sonoscan / Gené
Curve Tracing KEYSIGHT / B1500A
Electrical
ecirica PHEMOS HAMAMATSU / PHEMOS-2000
Analysis EMMI
THEMOS HAMAMATSU / THEMOS-Mini
Detach/ Decapsulation/
Sample Delayering

Preparation

TEM Sampling

Helios NanolLab 460F1,XVision200DB

2025 4K 25 712k Mely Bt gl cliee) (@)



Category Model
SEM/EDS S-4800/Jenesis
. FIB-SEM Helios NanoLab 460F 1,XVision200DB
bl 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(Camecal
Surface
) EBSD E-Flash (Bruker)
Analysis
Nano-SIMS NanoSIMS 50L(Camecal)
TOF-SIMS Mé(lon Tof)
XPS(ESCA) PHI Quantera2(Ulvac)
XRD SmartLab(Rigaku)
XRR SmartLab(Rigaku)
BET TriStar(micromeritics)
) Hall Effect Measurement PPMS-Dynacool(Dynacool)
Physical
Property Nano-indentation TI1750L Ubi(Hysitron)
Analysis .
Non-contact Sheet Resistance EddyCus TF map 2525SR(Suragus)
Particle Size Distribution ZETASIZER(Malvern)
Porosimetry 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)

@) 2025 A28 72r Mzl B xR ClER)



7|Y(FLEN) chapter

Category Model
EA Flash 2000(Thermo)
FT-IR Nicolet iS10(Thermo)
GC-MS Clarus600(Perkin Elmer)
Shamficzl GD-MS Element GD(Thermo)
Analysis Ic Dionex 1CS-2100(Thermo)
HPLC 4000Qtrap(AB Sciex)
ICP-MS Element2(Thermo)
ICP-0ES iCPA-7000(Thermo)
NMR Avance 600(Bruker)
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Ehapter 7| (B2 HAM L)

S

=
T

©

o 2

SHEMIMATLA(F)E =R 5 M KOLAS 283 QIAE 7| 2HKT-614) LTt

IRl glojmai MM HAEE Tgstn o, MMASHA 01 23t 1/f Noise
HIoIM MIA FEe| S Xtot JELICH of-5-4 8! cista AN, 12|10 Z7t7| 2o 0]
EI|7X| CrEet DA MIMES +Z =2 AP 2ASH, 20| BrEgotel TEAS MMME
HE3stn YELICH S2HMHTA(F)S| ERAGAARS IR EZS SFotn AUBLICH
SELIL &F 3 MR MHYTL M| N EMLTL S2|X S WL EFEM, Test Wafer H|ZF 3
SEMH|A, MM L] EOA| CHA MM 458 E0FE A2 U MM 2ofE %
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Procedure for Measuring Global Standards for ShE
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SLHEZE(TTA)

ZH|EZE(1SO)

=R EZ(1S0)

ETT
(MIL-STD)

0|2
(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 X|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

(USA)

Military Standard,

Department of Defense

(US.A)
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oj=44
(MIL-STD)

ZUHEZ(TTA)

SLHEZE(TTA)

2HEZ(1S0)

2HEZ(1S0)

2HEZ(1S0)

=HEZ(ISO)

=M EZ(ISO)

IEFT
(MIL-STD)

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
301 Dielectric Withstanding voltage

302 Insulation resistance

303A DC resistance

304 Resistance temperature characteristic
305A Capacitance

306 Quality factor

307 Contact Resistance

309 Voltage coefficient of resistance
determination procedure

MRS x| 27|15 Fet BA ofgt
oty

PGS

Ral
0!

Steady-State Temperature-Humidity
Bias Life Test

High Temperature Storage Life

Low Temperature Storage Life

Temperature Cycling

Temperature, Bias, and Operating Life

Department of Defense Test Method Standard

ENVIRONMENTAL ENGINEERING

CONSIDERATIONS AND LABORATORY TESTS

PART TWO - LABORATORY TEST METHODS
501.4 High Temperature

502.4 Low Temperature

503.4 Temperature Shock

507.4 Humidity

@) 2025 125 7|2rd Hzly Tt R ClER)

Military Standard,
Department of Defense
(U.SAA)

Global Standards for
the Microelectronics
Industry (JEDEC)

Global Standards for
the Microelectronics
Industry (JEDEC)

Global Standards for
the Microelectronics
Industry (JEDEC)

Global Standards for
the Microelectronics
Industry (JEDEC)

Global Standards for
the Microelectronics
Industry (JEDEC)

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

B A
2Kt SLE & MM

BHE |
2%t SLE & MM

]
AR 2 2 & HIA



0=
(MIL-STD)

0l
(MIL-STD)

SLHEZE(KS)

2| EZE(EC)

L EZ(KS)

2R EZ(IEC)

UHEZ(KS)

2R EZ(IEC)

2ULHEZ(KS)

2HEZ(IEC)

SLHEZ(KS)

IHEZE(IEC)

ILHEZE(KS)

2 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

S A - M2-15 A - A" ALY Al

Environmental testing—Part 2-1 : Tests—Test
A: Cold

SE A - HM2-28 DA - Al B LHEY Al

Environmental testing - Part 2-2 : Tests - Test
B : Dry heat

£ Al - H| 2-305 1 Al - Al Dbt X|H
LH& ALOIZ(12+12-h AtO| )

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

SE AIE - H[2-385 Al - Al Z/AD: &
2E/EE AMOI2 A

Environmental Testing - Part 2-38: Tests - Test

Z/AD: Composite temperature/humidity cyclic

test

=E Al - M2-785 1 Al -Al Cab : FF HEHQ|

Lisd AE

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

B Al W (T 1A - b Aol L&Y A,
SOl MM Mg

Environmental testing Part 2 : Tests - Test Cy
- Damp heat, steady state, accelerated test
primarily intended for components

Military Standard,
Department of Defense
(U.SA)

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

rot

SEEH

International Electrotechnical
Commission (IEC)

rot

ZHEHI

International Electrotechnical
Commission (IEC)

rot

2EFH

International Electrotechnical
Commission (IEC)

rot

ZHEEHI

International Electrotechnical
Commission (IEC)

rot

2EFH

International Electrotechnical
Commission (IEC)

TEEHES

rot

International Electrotechnical
Commission (IEC)
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AXtO| Self-heating
LI 24

KZIHO| X Al
AZ|M AER| A0 M2 X0 = Tt
HY-HF7 EY 2N
FOHAEA X 2M
Q-Factor Zd &4
Impedance £H £4
Hot Carrier Al
TDDB AE[H AlH 24
NBTI A12|M AH &2
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Bending A&

Back-gateE 0|8¢t X 24
HX0|SE S FQ Of2t0|E =&

M FIH=0|=(1/f Noise) SHT 7t
RTS(Random Telegraph Signal) Noise Z8L7t
SSAXH DFIHRF) SN2 £H
MOSFET At IFIHRF) FH0AM0| £
ol=2| Xt U HE E4 HIHEA
DRAM &t Bl HIE &

Flash Memory Xt X HIE E4 Bt
Embedded Memory 2%} X K2 EN T2
SOISOS £%t9| Self-heating £A1L 7}
MOSFET/Power 2:X}°| Self-heating &AL 7t
High Current 2Xt2] Self-heating £ 7}
High Voltage AXte] Self-heating 2AIE 7

EEPEE

1%

1z

A2 Bt xl@l Clse)

Lot Al
MOSFET AT Aled
MRS E Al
TCC AIE
TCRAIE
Disturb E4 AlH
Endurance E4 A& 24

Retention E4 AIE &4

oot
>

HOPHAO| o3t M3 HolE SHEN
0je] AXf| e MR-HY EY
ol Axto| et =M HE S

x

Gate Charge ZHAIY
Back-gateZ 0|8t AX} £4

Pulsed IV &H &4

TTF A%
Warpage £8

CHE SIF #iE M2l Al
FEH MY
HAST Al
2 A2 UEE MY
S A2 MElY Al

GO S MEM AlH
Hall Effect ZH

MFO-0|= ds7i

in3

M
a3

HI

B A| 2K}

| nFo £ 58 9
Retention 4 H7tEA
Threshold Voltage®| Endurance £4 H7tsA
Program & Erase cycledl| [IHE A} E4EY
Heterojunction 2Xt2| Self-heating #4157}
TSHE/Carrier Mobility/Speed 24 ML}

AXHAEN ENRsHEEES Modeling £7ts L7t



Do meoy | DRUMOI LIS EIIH SNEM005) | MRolIMOl CHRR HMIIN Sy
CIQRSH RY|E  2E0f M2 AXF G MM XM 2N 20 ZHA0| IE ARG HAQ A 24
S824 D20|M2| RZEIH-O|X SN 20| M| KFIHe0| X EMEN

Amorphous TFT, LTPS TFT 12| M2[4Hst | Display 2Xt2| PBTI AM2|-4H 7}
Display 2Xte|
OLED £X}, ZnO AXto| M2l 47t Display 2Xt2| Mobile lon AM2[HZ7t

NEESEEY,
Display £Xt2| Hot Carrier A2 TI}  Display AAte| 20 (2 £ HotHt

a4 MBS 24 Nano-second 0|6t & Al H3L 24 Pulse 2 5l EM 24
Eto| 2! HM ZHAIH QAUZAIE XN E7ts Y FH 24
AZ o biMol M2[N AIEEIt  EM(Electro Migration) S4 Tt SM(Stress Migration) E4 T7t
2M MH[A HEEH| AXFO| AME|M SR M Dielectric £ 24
Gate Oxide2| &M EURMS Sl 2H 0IF Tt
AH E2EN EN RS- E
Silicide 2224 AR HE SHO AT EFEN
B2 EM Junction Leakage E2E2M o2 2| AXt Stressofl ofot 2 EA
AR S22 HI22| AX} NoiseOf 23t £2t2A
N EEE H| 22| AXt CHfot 2A S5t flolmot
QIHE EUEN Crefst MM SN
7|El EFEM MH[A
Z0/M| THE 2E <lo|m x|= ALD Films, Sputter Films S &4
Test Wafer o e - "
HEE A& Ciefot Al 2MS 2ot RE A0IH MZ  1240] @6h= 11E9 Patterned Wafer HIS
M22 THE, 28, TH|9| 45 BIHE WaferllS
ALD 3% IY5 Zuar Z& Crafst Z59| QMM S5 Its
RF/DC AIHE| Z&t 7t Ti, TIN. Ni § 20 7kX] O 42| & % 75
Sputter 24
Test Wafer 2! Co—sputtermg 7 %
38 MH|A 20f st 3 Si0, Attt 3 Dry/Wet/RTO Oxidation 3%
Furnace/RTP HIZHEl AXHLE t—'|"1| S IR20|MS EMot 2 FoHEM Al
Annealing %1 1000=7HX| RTP/RTO 3H 7ts 1 7|H|Z 0123104 H7 oA Bxz| Hel
T20AA D2, Ho 112 19 Ff2| 12 0t ENE| HT £ 2A
Photo-lithography ~Positive PR/Negative PR 7t5 Shadow MASKE 0|8%t IHEH &4
&8 Lift-Off & X%
FHMF A FHEE A
QEtHA A EHHL|, XA
MEE A 2L H2r AIY
I HEEE A Mot ZeUr Al
e U M e S0l 12 Ket wieE Al
HMYmato|H ZFAY 20 M2 AmEA Hat A
Eto|d 2 HM ZFAIH 2E0]| THE &/AUE S8 A
MU H|(CHO| R E) AXHEH Y SE7| & MYRIIZ2(PAE) ME
SHHL A OIMIRA ClHRolA 715 Al™
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MEMS 3|E| SZ2% Al
MEM AH2IEE A

Dielectric Constant A
Dissipation Factor Al
ZMEXM Data Rate AlIY
FMED Depth £
Frame Rate A&

SHAE
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HFE Al
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Bump Film E4AIH
Microstrip Isolator A&
VOCs 7tAMIA HES Al
VOCs 7tAMIAM HEAl

COF Film EMAIH
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SHIZER EXlsE AlY
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ADHY XY

NEIT EM =X
[o]

USOtEE) 7t Al
TIZ 5l ek o A
EMEM QI XEEN
QI ="It

S AX Gain Al

Xz QMFtE HsAld

Shigella spp 302 O|Li 2A=tol
Shigella spp 100 copies/rixn ¥Algtol
HISE 3 oz AlY

HIo|ZA MM HSAIH
MHMS LR RE
O|dHX] MZe Al

MM X A2 Al

2719 SBUM N
X[st 2 EFEK AY
DA 214 A3

o222 [=]
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7| (&0t ZR&D) Chaptea

FH0IEI=R&D

OtZZR&D= AHMICH A, O[2HAtSAHE HYRE AX
YLICE FRIZAAE7|ZHKOLAS)2 2
T, XSA BE S Chs M 2010l 2Est AFLICEL DF/ET
Yot S/ #AAY, 24 AH|A L g

U AFLICE 712X X oidnt =g A4S

I

HEl AlEM HE2 712
Igat 24 MH|AE HSSHH, B
FEM, NS HEE &

>
o

r

x

om

k1

ot dlzld =2

o
, =8 "ok, MEE N S & 671XI2 2ol &S

o SHS F1 ALH, 23-8F F43t0f 7|05t

UELICH.
MEA| 27 CIX| 2 332 28 R2/0[H|ZAMIE] @ http://apro.re.kr
lxl- 202~205§, 314§ EIHIOIXl ’ ’ ’
O ER&D, MEAHR A (02-2108-1119)
(1) E3 98It
2| BFY | N | 52
FIB (JIB-4700F) gg?L:e;erzm
FE-SEM (IT-500HR) = 5KHH ~ 20T
Normal SEM x 3 unit(~ x10k)
SEM (VEGA I InkY] FE-SEM x 2 unit(~ x100k)
YMEN
High-resolution
Digital Microscope BF, DF, DIC, PO
EMm DA
S == Digital Microscope Mag. Range : x40~ x1200
(HS-300U) &-Range:
2D, 3D
33/ Resolution : lum
X-RAY (SMX6000) Lt Inspection Stroke : 460x410x100
mm
Probe frequency : 5~140MHz
(Finjgrfﬁssz’?)gi)lll 0 BE Effective Stroke : 350 x 350 x 80 (mm)
Max scanning speed : 1,000 mm/s
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7|2 (02 R&D)

TG/DTA (DTG-60, 60H)

254 A 8L TMA (TMA-60)
oot 2Kt
DSC (DSC-60)
IR camera (T420)
HI|MEAN MM gl Curve Tracer (CS3300)
"ot E
Power Tester
FT-IR (IRTracer-100)
SStHEY MlAf 5L
wot | ax ED-XRF (EDX-LE)
EDS(X-ACT 10mm)
UTM (WDW-20)
IIAXMEH ora
Bonding Tester (PTR-1102)
Diamond Cutter
MlAf 5
A%} UM |(TechCut5™)
lon Miling Machine
Dye&Pry test
Ml 2
AR HEABKRAEE|
(LKV 8.7.6)
7| mot Network Analyzer (E5063A)
Ml 2
AX} Voltage Drop Simulator

ESD

(D) 2025 A28 7j2rd Hzld B xR ClER)

ng
Am
0x
AT
1

ATHo chet

IAHEY

H A
A

5

THT —Iﬁ
2
0%

1 v

HI

r=
APt tot
0x

oz Jm

It 12

I

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

nE
0

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

[H Ok it
HU ooz
0Z 0
ox ne
pa 11

Antenna manufacturing test

RF passive component test
Material measurements

PCB manufacturing test

100 kHz t0 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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Combined Vibration
HEIRIS Al Tester
(ENEX, VTH-1106
-5K-VH)
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SILVER)
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Resistance
Ice Water
L2 =AH A Y
I8 A Shock Test

Cyclic Corrosion
Test Chambers

(JEIO TECH, OF-22PW)
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EHe| 1-77~180°C
2| 110~98 %R.H.
HEHAFO| = 1 W1000xD1000xH1100

02 ul> rfo

25| 25~250°C
M AFO|= T W550xD460xH600

2 HQ| I -75~185°C
L3518 1 13°C/min
HEHALO|= : W1300xD875xH1175

2EHQ| 1 -77~205(300)°C
ME{ALO| = WT710xD345xH410

2l :118~150°C
2l 1 65~100% R.H.
21 :0.019~0.208 MPa

=
=
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MH{ALO| = WT709xD950xH1674

0N |1|> rio

3,4,5.5,8 ton

Buzz, Squeak, Rattle, Noise
Temp : Troom

Background noise

<30dB, 0.2sone

Weather Resistance

Splash water(0~4)

Cyclic Corrosion
Salt spray, Dry, Temperature,
Humidity

MIA, BHE A,

ASAHE 7| HA 2

L2ES

MIA, BHEE X,

X SAHE 7| A} A

XL EES

MIA, BHE A,

XSS 7| HA A

L EES
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XSAHE T | A &

L 2ES

SEX, XSAHE
|- HRE 2K
25

>
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|- HRE 2K
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S, XSAHE
|- HRE XL
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>
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2R, Xt SAHE
|- TRE K
2

>
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S H|, XK
|- HXE AL

2ES

MIA, BHE A,

XSS 7| HA A

EES
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Gas Corrosion
TIASEAL Al Tester
(WEISS, WK3340)

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

A, BHE],
RNENEE LN
LEES

Water Tester
(JFM, JFMAQ08)

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

B, XSAHE
|- HxE 4K,
2= S

IPx7,8

B A, AHESAHE
7| HRE LKL
=&

oln

BENEI oy oncmoyy | 2B -10-100°C/50~95% UK, RHEAHE
Z2 A (ESPEC, " iy oy | M2Ee11-30~100°C/ 40~85% R SPESNS
DCTH-100-A) e MH{ALO| X : W1490xDI00XH1880 2ES
= s 2R, XSS
Al AedEel 2591 -30~90°C

(EN-SCT-1204_1K)

M AFO|= T W1600xD70xH800

|- HxE &K,
HES

ol

o " IP5, 6, 5K, 6K HIEH|, RHEAIE
o
271 A3 Dust Tester HX|of CHEt Dust setup |- FxF AX,
(JFM, JFMD-004) LHA ™ot Arizona A2, JIS Class 8, os =
=5
Talc, Potland cement
. B Angle Clamp : Fixed type WHER), RIEXIE
1IZOD Impact EA0f cht Angle of Hammer : 150° H7| ®xf A%}
Tester LHd Aled Angle Resulotion : 0.1° os £ '
o =5
Pendulum(Capacity) : 11J
=4 A
SIS Max. height 1.2 R, HETE
| ot ax. height : 1.2m
Drop Tester © A AlSE . & ™| HRp AL
LM Al Plate : Concrete and Steel - =
H= 35
Seal / Pressure and Vacuum Bt X, XtSKHE
7|12 A Leaking Tester Lietd Al Max. 4kg/cm2 7| JRE AL

(JFM, JFMA008-5)

Water tank size : W500xD400xH300

2= S
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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
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B2 Al - H2-2% 1 Al - Al B : L
[Hl2]

53 A% Bd: 227 HrHo= ¢
o i Al

RN

St 27| 2= QHgst = M0

5.4 Al Be : 227} HAFOR st Al 7|7F LU HelS oI7fefof st Fe
CHSH LY Al

BH Al - H|2-65 : A8 - A& Fe: S (s

BH A - H2- 115 : A8 - Al Ka: B4 2242

S A - F2- 145 A8 - A N 2 et

LE

9. AlE Nc: 20| ZH(28xY)

B2 A8 - F2-275 : A8 - Al Eagt XA : 52 Al

$H2 A% — X1 2-305 : A% — AI% Dbt XIA : 71K L (12 h+ 12 h 7))

SH2 AIE - H2-385 1 AE - A1 Z/AD : 14 S5 /8E AfOIZ Al

SH AIE - F2-425 Al - Ke: B 9 RS0 ChB O|Aks1Et Al

71 8174 AJS EA - H2-43 21 A8 - Al Kd B X 4 R0] it g3t Al
Bha A - H2-535 : A8 - Al 9 KIE 7| (20 /AE) U SH(EIS/E) 28 Al
LEES

B2 A - F2-575 1 A& - Al% FF: IS - AJ7H 0[2{2} AfolH|E iy

$H2 A& - H2-645 1 A& - Al Fh: Birjol S 215 Al 2 KA

Bha A - H2-665 : O AlEH] LA A Al (223t 57| )

B2 Al - H2-672: A8 - Al Cy: 52 HES (HAOR 81 &, BAL MY, 714 Al

2 Al - H2-78% : Al - AlE Cab : 2 HEfQ| LiEH Al

Test Method Standard for Electronic and Electrical Component Parts

QI7tsHof st= ER Lt

A|THoj| ch

Test Method standard for Environmental Engineering Considerations and Labora-

tory Tests PART TWO - LABORATORY TEST METHODS

2025 HIAM-2= 7|2

Mzl wot xel clzse) Gf)
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AEC-Q200-REVD:2010 Stress Test Qualification for Passive Components
KS C IEC 60571:2012 H- Mg - HE xHE Hx|7|
KS C IEC 61373:2010 HrHE-HEX FA -5 A NS ME
KS D 9502:2020 G 2R AEUH(EY, O EL U IHARR AJR)
KS R 1034:2006 XSkt B2 XS Al
KS R 9144:2021 HE X2 2E0| TE Aty
KS R 9186:2021 HE Nz HOtEE - s Al W
KS X IEC 60945:2002 A gl 3 FM S 77| A|AR - YRR AFS - Al S Q5= AlY 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
electronic equipment - Part 4 : Climatic loads

JIS Z 2371:2015 Methods of salt spray testing
JIS H 8502:1999 Methods of corrosion resistance test for metallic coatings
ASTM B 117-19 Standard Practice for Operating Salt Spray (Fog) Apparatus
ES 90000-04:2019 SiHg FHEMHE HEE HF MY Al 74
ES 90000-04:2022 SiHg FHEME HEE HF MY Al 74
ES 91500-00:2019 HE-at
ES 91500-00:2024 HE-t
ES 95400-10:2019 XSk T 7] 2t E A
ES 95400-10:2022 XSAHE WR17| 2 M=l Al

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

GMW 3172:2018 bility

VW 75174:2018 motor vehicle connectors, connectors, test specification
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[1] =7IEZ, eLl2tEZEQIZ, https://www.standard.go.kr

[2] st=AMEZ|MISMIE, http://www.koras-krc.or.kr

[3] SB™HEEMI|IEYS(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] [EC(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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