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International Laboratory Accreditation Cooperation
19960 MZIE SHAHAIYAQIHEHMZA ILAC MRA 2Y

A7

IAAC APAC ARAC AFRAC

European Accreditation

Inter American
Accreditation Cooperation

Asia Pacific
Accreditation Cooperation
Incorporated

Arab Accreditation
Cooperation

African Accreditation
Cooperation

X[97|7

Korea Laboratory Accreditation Scheme
199210fl Y. ZH|S A7 |2 200010 A& E0F ILAC MRA EH A2 &hofl wtat

=H|7|Z(1SO/IEC 17025)0 HE Al &3

[ xi7ig 27| Btet % Q. HEAol MElig ANEoR ol

EpIE

[ One Standard, One Test, Accepted Everywhere : £&0]| £HIE|= SSEA|IE HijN|, =X} 2tA st

EELE ==Y =X
Procedure for Measuring N-Channel Global Standards for BHE R
JHEZESO) | MOSFET Hot-Carrier-Induced the Microelectronics A;} ol x|
Degradation Under DC Stress Industry (JEDEC) - =
Procedure for Measuring Global Standards for BHEA
eI (N0)) P-Channel MOSFET Negative Bias the Microelectronics A;l' ol |
Temperature Instabilities Industry (JEDEC) - =
Procedure for Characterizing Time- Global Standards for B
e I (N0)) Dependent Dielectric Breakdown of the Microelectronics A;} ol &l
Ultra-Thin Gate Dielectrics Industry (JEDEC) - =
Evaluation method of bolometer film for infrared ~ Asiz
ZLHEZ(TTA) sensor: Part 1. (')—F:'_‘USE(%TA‘;'; =83l MM
Temperature Coefficient of Resistance
. Evaluation method of bolometer film for infrared SHMHEMT &35
FHEE(TTA) sensor: Part 2. 1/f noise (TTA) HIA
Procedure for Measuring Global Standards for BHE A
= H|EZ(1S0) P-Channel MOSFET Hot-Carrier- the Microelectronics AI)_E} ol |
Induced Degradation Under DC Stress Industry (JEDEC) - =
A Procedure for the Evaluation of Global Standards for BHE A
JHEZ(SO) | Low-k/Metal Inter/Intra-Level the Microelectronics A;} ol x|
Dielectric Integrity Industry (JEDEC) - =
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
NETIYY 3051 Safe Operating Area Military Standard, 2R
(MIL—?TCIS) (Continuous DC) Department of Defense At E
3401.1 Breakdown Voltage, Gate-to-Source (US.A) & MM
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
eI Part 4: Test Methods 4 000 Through 4999 Military Standard, 2R
(MIL—ETB) 4011.4 Forward Voltage(3.2 Pulse method H|2]) Department of Defense ENR=IS]
4016.4 Reverse Current Leakage (USA) & MM

4021.2 Breakdown Voltage (Diodes)
4076.1 Saturation Current
4141.1 Burn out By Repetitive Pulsing
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Department of Defense Department of Defense Test Method Standard
Test Method Standard ENVIRONMENTAL ENGINEERING
Electronic and Electrical Component Parts CONSIDERATIONS AND LABORATORY TESTS Military Standard =]
Class 100 1 EET PART TWO - LABORATORY TEST METHODS Departmeym o Defense Axt T E
Environment Test = i - =
103B Humidity (steady state) il 281277 HLEVC Emggg;ﬂi (US.A) & M
106G Moisture resistance 503.7 Temperature Shock
107G Thermal shock 507.6 Humidity
108A Life (At Elevated Ambient Temperature)
Class 200 Physical-Characteristics Test i dard HiEa Department of Defense Test Method Standard
OlzEEA brati Military Standard, 2| ENVIRONMENTAL ENGINEERING
[N 201A Vibration AX}Ql x|
(MIL-STD) 204D Vibration, High Frequency Department of Defense = tﬂﬁ S CONSIDERATIONS AND LABORATORY TESTS Military Standard .
Class 300: Electrical-Characteristics Tests (USA) & M ol=¢4d PART TWO - LABORATORY TEST METHODS Department of Defense i;'- 9l x|
301 Dielectric Withstanding voltage (MIL-5TD) 501.5 High Temperature (USA) & MIA
302 Insulation resistance 502.5 Low Temperature e
303A DC resistance 503.5 Temperature Shock
304 Resistance temperature characteristic 507.5 Humidity
305A Capacitance — = = = = = = .
HEZ F4 A - -1 A - A3 A LS AlS St2EEY
306 ol factor FUEFKS) | B ME - T2 A - AR A LR A 2EZHS
307 Contact Resistance _ _ International
309 Voltage coefficient of resistance ZHEZ(EC) Epwronmental testing - Part 2-1: Tests - Test Electrotechnical
determination procedure A: Cold Commission (IEC)
L i . HHEX
SLHEE(TTA) FEEME NE7|o| F7|H M HAo o6t S EESMY =TS TLHEZE(KS) SHE AR - M2-28: AR - Al B: LHEM Al S EEHS At u_lﬂa-cu
qiE X{5tZfo| 5|2k I} ditd (TTA) HEEF| | _‘_& A-||A-|H
= _ . . Internationa =
AXFQE = - -2: - .
; L &tqﬁ-fé 2HEZ(EC) Ep\g;orll—]n;aetntal testing - Part 2-2: Tests - Test Electrotechnical
FUEE(TTA)  BH=R| AXfe] 1/f TE2E7H Y ﬂigiﬁgﬁl)j = . = commisson (0
_ 312 A3 - H| 2-308: AJ& - A& Db} X|Z!: I
L jizl'_:_ i [=1 e = [=1 [ O._I‘ ji—i—o:l
Global Standards for HFE R =HEZKS) L& AFO[2(12+12-h AtO]2) =HEYS]
= Steady-State Temperature-Humidity he Microel . A'ﬂ ol |
2| EZ(1SO) Bizs Life Test t |ed icroe (jéltjrggms _._& MT-; & Environmental testing - Part 2-30: Tests - International
ndustry ( ) A I EZ(IEC) Test Db: Damp heat, cyclic(12h+12h Electrotechnical
Global Standards for cycle) Commission (IEC)
AR ZEZ(1S0) High Temperature Storage Life the Microelectronics S A5 = - e
- _ AlE - H2-38E: A& - A|H =IgN] el oem =
Industry (JEDEC) t&f m“—| SUHEZ(KS) Eg/ﬁl = Aﬂf;flg [8 - AlR Z/AD: Ee SHEEEHS
_JI\_X e Jé — [=] = =
— . Global_ Standards for & 4lA Environmental Testing - Part 2-38: Tests - International
IR EZ(1SO) Low Temperature Storage Life the Microelectronics _
Industry (JEDEC) ZHEZ(EC) Test Z/AD: Composite temperature/humidity Electrotechnical
y cyclic test Commission (IEC)
Global Standards for e . = = B x|
b 4 A|8 - MI2-78E: Al31 -Al3d Cab: OFA ul
A EZ(SO) Temperature Cycling the Microelectronics A;ﬁ ,“ﬂ ZLHEZ(KS) %Eﬁ (j| ﬁAﬂligT' AlRd-Al Cab: 28 SHEHZTEG AXbal 7
Industry (JEDEC) e cT = E & A
Global Standards for . i ing - 78: - International
2R EZE(S0) Tom i 40 L e | ‘ HEC | IHEZ(IEQ) Enwronmental testing - Part 2-78: Tests Electrotechnical
ol perature, Bias, an perating Lite the Microelectronics AXF D A Test Cab: Damp heat, steady state Commission (IEC)
Industry (JEDEC) =
Department of Defense Test Method Standard ZULYEZ(KS) chi *'3-:-_% B[R - P Efef S AT T3
ENVIRONMENTAL ENGINEERING A, 222 7HE5AIH0l| XHE
x CONSIDERATIONS AND LABORATORY TESTS Military Standard, S| Environmental testing Part 2: Tests — Test Cy: International
0| =2ehM PART TWO - LABORATORY TEST METHODS f Def ATl Ol & HEZ(EC) D h d | d | hnical
(MIL-STD) 501.4 High Temperature Department of Defense AXFEE =N EF a_mp_ e;t, steady state, accelerated test ectrptep nica
' (US.A) & MM primarily intended for components Commission (IEC)
502.4 Low Temperature
S vty - KOLAS AIBHAIEIME MSOIBR(LAC-MRAI 71ist 1037) 27}2] M%7 |23} OFAOHENTSF Al3i7 |2t oI Bt Asolxsy
4 Humidity (APLAC-MRA)O| 7115t 2471122 397 A[&17|Btol|A] ratsh A|siA T Aot S5 B2 ZHALICY.
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- - < = 2= = v O] AJ=90 ==
L 5 2o A|FEAAAE AZT T A A A A=A 7]sso] v A 2 AlA] =ol<= sOAEEAI[ Shae,
S MM ATFAT 5 B2 AIHETAMH| 28 AlFTY : I EYNYEAI|Y Sk Al A4 AlE|A 7]so] whkeA] 2 e o o TP STy
2o} NEst= 2of NEgs
XZFute 0| = AR ESIHI AIY Gate Oxide?| 22X EYRMS B Y 0SS
€ g 3 AR EXE = H2EEM
Az AE|A0| 2 XZFIHo0|= H7t MOSFET QAIFef Al HH EFEM ENNERS R =
HolHIF 4 2 HROISE AlE] Silicide E22 AR} A% 3ol BTy BN it
CHTETT o ™ =
= 5 2 2| AXES 5t 2arg
HIAEHA =5 BA TCCAIE AZF Lo sa oy Junction Leakage 224 ol 2 2] Xt Stressof| |f> fo A
Q-Factor B8 24 TCR AlE 24 MH|A . FHAE] RN 22| A%} Noisedf 23t S2HeA
- o™= =
e . . 5t Sars 2|AXt CHfsh #A S5 §Iolmtof
Impedance £% 241 Disturb E4 AIg 24 Mg SN Dﬂi Lﬂ); LZ:uMﬁ = fof
. - OlTIE| ZatA 5 2pes
Hot Carrier A|& £ Endurance £4 Al 24 2= Ct = -
M A|E HAM EM Al BA] 7|EF SEEM MH|A
TDDB Al2|A A3l 24 Retention E4 Al 24 S0l Tl =22 20| A ALD Films. Soutter Films £ 8441
. = 5 otm 5l xEH7F HslEE 2R EM = IHE 2 |0 1ims, sputter S 83
Aol % NBTI 221 AR 24 Hera 20l ofet Ml Hale 582 Test Wafer = A5 =S oA i 2Ho| Qs Txo z
= _ - ~arat = CIQFsH A& M2 QI3 RZ 90| K&t 10| R5H= Z9| Patterned Wafer H|Z
Al 24 PBTI A2 A 24 te| Axte| sk MR-Tet £4 HE MH|A
5 M22 e, 37, ZH|o| 45 HIH8 WaferklZ
GOl 412/ A3 24 ute| AXtol ket =M ME EY il _ —
5pt Fot A|3 ALD 2H ME xHah S CIAst S29| RHA| B2 7ts
MTTF Al3] = HY AR -
¥ & RF/DC AI{E] B2t 7t Ti, TiN, Ni S 20 7}X| O|Ate| M|Et S& 7Hs
HHER| AJE SOA &4 2 7 Gate Charge SR AIE Sputter 373
TR Al = p =
. - 25t Axl 2 Test Wafer &! Co-sputtering 7t
24 EM/SM AR 24 Back-gateZ 0|83+ AX} £ ot ——— o, A8t 3] =5
] )qE AlEd Pulsed |-V £& EM _é_xo A-IHI— T'_'OI: A._I'Q}‘—!' ;'578 SiO2 M‘9_|' Eﬂ Dry/Wet/RTO Oxidation &
E (O & RVES N1
e : Sil R Furnace/RTP | AIHEl ARjLI sot S I2ojiel SHuist 2y | gy Al
EE(I)_| NTE2 A|SH TTF AlE ) : . - —
=eE Ve W{ & - - Annealing 2|11 1000=7HX| RTP/RTO B 7Hs D& 7|HE 0183101 th7 | ol Exi2| Rl
AHFSE X{OF A5 = _
seE fEaE Harpeee =2 D2IUNE Dy 02 22 B D2 19 xel HE 54 24
OIX2 A Al Ct=s SIF HiE AMZ|A A" ————
AR e AR oj? S; _40 g Al Photo-lithography | Positive PR/Negative PR 7ts Shadow MASKE 0|88t THE
= = 15
12 MY Al 254 M X Lift-Off 3% TIg
nEHE NS ST A1 7% Al SHEE AIE
S R ikl B 0B AA8 e DI Al F5HR, R Al
X2 5% A" LU ERE SR HE=H Al oc HIT A
T2 05 A" He|EH Al Mat FUE Al
i & = AlZ2|M & — - — - —
T Flexble oo 1E cos e e HRIRI0IE SEAI S50 112 M3 HElE AR
- exible Back-gateZ 0|35t AX} £A] Hall Effect 4 ohr EXN =) = olm|HA B AIH
Display A%t & HeIIRH0lE SHAIR 20 2 YLEHA Hst Al
EHolsE S Fa uE0lE F2 Efole) & B SFAIE S50 112 &/o04e 54 Al
X‘I—jf—ﬂl' EI:O|£ X|ZFute 0| =(1/f Noise) SHET} SESHEJESESI oY MBI H|(CHO|QC) AX} =1 M =Z7| 2| MBS E(PAF) AE
NEEES RTS(Random Telegraph Signal) Noise SEE7} =xjuio] Al OJHSA CIBo[~ 715 A3l
J_—|-_U.|' EA" LESAXF DFIHRF) FAo| Ml X HHER| AR nFu EN = U 2Y PMS Cf|0JE|(2Y, AMHE R AZ Has2)EN | HEMT AXO| A Al
W MOSFET 24 D3 HHRF) E0fMel 58 FOV(Field Of View) %7 AJ% MEMS 5/Ef SXt25 Al
o= A%t S HE EM e Retention £4 H7H2A SIS MM X HLE &% 2515 T A[Y SMEA H2IEH Al
HZ2| AKX} DRAM AX} 2 HIE EM HIIEM Threshold VoltageQ| Endurance 4 G724 AT AE Dielectric Constant A|&
EMIIIEM Flash Memory AX} 2! §|Z EA HItEA Program & Erase cycledi| (2 AXt EMEAM oigat A3 Dissipation Factor AJ3]
- HICR| @l X 7| %
Embedded Memory A%t % HE S4 &7}z -iE}*lﬁiﬂﬁf* A A3 S M= Data Rate Al
_ == ©
SOI/SOS AXt2] Self-heating A% 7} Heterojunction 2X}2| Self-heating 2A4{Z7} I A2 - LESH AIE SMED} Depth ZH
AXFO| Self-heating | MOSFET/Power £XA}2| Self-heating £A1%7 5T F/Carrier Mobility/Speed Zf4 2ME7t S|AE|2IA|A HHEA|S Frame Rate A|&]
Az o I 2A High Current AX}Q| Self-heating £A1Z I} AR} ARl EMXsHEE E4 Modeling 27t 7t HEHASHZY) UM S A3 SANH
BN MH[A High Voltage 4X}2| Self-heating 2A41Z7} 2, AR ADHE AE EMSE8 ZFAY
| I20|Mef Cifst M7 & EMEM(~200%) X2olrfef Chekst M5 EM4EA Cell v: X O|X| UL ZXA|S
g = —
?_PS f x-I-II_EmJ:LM S0 IS 24 S o] SEHet 24 2 A0 TS 2AF R MM SHdst 24 PN Al Y HUT ZHAIY
Clokst M7 |™M E = = = ’ - ° . -
R SEEA | copuel wicol S HEo|M2| HEFI0|x SHEA YRSH(E) A AP B[S 52 IS
rlo Amorphous TFT, LTPS TFT AX}Q| AlZ|Mm7t | Display AX| PBTI AlZ|AMEI} orZ U A|E] Bump Film EAAIE
DI)S\II);L;?}—' OLED AX}, ZnO AXFe| Al2|Mm 7} Display 2Xt2| Mobile lon 12|47} Zoty 2EEY A COF Film SEAH
°° Display AXt2| Hot Carrier A12| A7} Display AXt2| 0]l I}2 S4 wsiH 7} SESH7| 2alls AR E2H HHs S8AY
T AlS A Nano-second O[5t 1< A& #3524 Pulse 2 I E4 Y YU 453 A HYUEZ(HAV, HBV, HCV} Ef%"_’.:.*% AR
TEEEET oy ama smAd QUEADE £F B7bs ¥ 5% 24 S EHOTIX| TARGHIO] Chet TS MY | SRR, 2SR 2 SEAE
g - - 5 2 BN
HiMO| ME|M AT} | EM(Electro Migration) E41 T} SM(Stress Migration) E4 Z7} AT A UM A AR ZHAIY
= If Lol A=A
=2 2N HHER| AXFO| AME|A E2FEA Dielectric EA 244 Breakdown Voltage A& THAUZFI T ASAIH
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- T ¢ ’ == o] _/_\_]/’I];‘I_ 2019 SPlE0} ‘6]. }\-] }\«] Oﬂ /\94 _{\—U]_E ]- . A e R UiAIUi AJ|  onsiz7|o
ShrAlA A7 A ‘Carbon Net Zero 205000 53FaL U, Sjasmasing S Sk AllA A St G- AA- ST HES T 2EA01Q ey
H3l=2
2ot MEsts £o} MEES
- - —
; ; 5 MM =&t NEPSE=pION MM Bt E AR
HEE R 2 7| MK} CHefst A|E OIAME AR Microstrip Isolator A|& 7|127| MM Hate 9l ME|N TIHAIE MMM BHE AlE
HE AT A2 o M| . 5 SHH/EEA MM AR | 10T 7|8te] AS AlAEIQ| K] =AY UM LO0|= AlH
HE Al MH|A 24 MH|A B AXEM A o = ikl
) o D
S 200 JHAMM AE VOCs 724 BESAIE IR FEE M
= EZEMIA | AlZ|AMAIE ax 2| HUE AlE
B2t B VOCs 74N 54 Syaix| A A | Sl ek g 712l HYE Al
[ (] s [=] = =
UAISIERA ZFAMIM AR BHEQEM AIF(RE, 5 3} A5 AAE HE Bt M2 Al
_ = 3 LIS MA A2 AIA
2ot ZEAMNM Al AH|TEH A ota2 MM Al OIERS 7HA MM AIE LIRS MM AN Al
= HFS A HIS 7|. 5 21L-= = [==} oo e —L"—E JHE”E Al%
LLIOF ZEAHIM AR BHSE LT /BISAIZH A UAS =T HUT AH
5 3 = IE ZXIA|E EX Ho| ZHAIH
QE TIAMM Al RS MY oH A A3 pH HLE ZHAH pH &% H9| |
e s
Ef 7tA MEHM AIH ZX|He| AlE = = Data Sampling Z&AIH pH #lA Drift EAM A&
OfAFSHAIA ZEAMIM AlE ST A 2als ZRAIE EXlRL EXAIY
OltslEta: ZHAMM AR YA HE MM A SxT ZHAE IV
S| TEAAA A £x 28T SHAE alsH SEAE
AN [SE=PN - -
TIAMM Al 2N DS TFAMIA] AJE EE2UTE|S TIAMAM AlE TFT HA Al INEPSPN=! HEH| A"
[}
14| 23t TN Al OFF| ZHR HIA2| A S AH MM e
Jhotd TtANA Al Hat e Al MM ZXIEA AH SxAT ZEA
BRI TR AR dxAE EENE Satere] ZHAlE
EH==YY UM AE LU A n M aa BN ZEA SE5% W
A A [<; _
AR AT ZEAE SH4E Alg FEUMAME s s EDLA Mt A
Blsiars T MM Al VI58 N8 e AA AR SEARI SEAI #EolEY AR
SRFEH SiRls M EoSHE A S0 A SxeE S 55 8244 HBUN 22 27 Al
MEMS ZtAMM AJE S4 MM ds "ot ) NEPEINS] AEA SHAIY
I=UN N [ss - _
Ol 2l TEAHIN BESAIR StHAM AR ASZE ZXAI 3212t SHAIE
R 710l =3 M E=01% 58 AAE ZEZHAE | HM 298 4555 Al AN T 525 Al
Helddi Al sy Eehl E3 UM AR S | DeSHET A A2EHE) AlE
Sk M A3 S NEIT S8 53 NDIR MM A[g] 72 58tz Al TN
x - = o -
o A};Lr/l* o E8US5) B E cedeiEs ot oI FHEE S S CES/SA B AT HHS A
= 5 T = M =2 -
o3 e os Mg pEaE RGPS U NS o g ey mes 45
ZlS 2 ore] MM AR | SyEM Y e ZSuHI4 371 HAE 58 o b 221 1o ot s
I % = = QA A A = =
=gt CWDM DEMUX Z&7z2| 53 Al HMRIM [ Ki|M MIA A|F Dlo| 22 =205 ] T 0/ AH
sETecn e 291 Th71%] el Lzl Al 24 ol4] BrE A Al
X2 OIA MM A[E] | X2 QAT HSAH DHE X20IAFIE AR SN MM AJE o ol o Al
i M3 OFM oF A A|H . -
ohigella spp 30% OlLf = EE EYEE l-% _ A 2ty SEHEM =3 428 UMMM Q| Elevation Angle/Azimuth Angle/
Shigella spp 100 copies/rn &2l dHeHM 85 Al T MM A Photo Detector0i| Cigt Responsivity A& FOV Al
HIO|Q MM |3 | HI2E 28 etz A8 ABER QER S5 IO M5 Al A A olntod MO HAH
= O
A MM ASAE DNA ZZXX| M= A1H T= _ - — _
PIOJEA HA SN . s 'f’ °M|_ - S5k/o2f MM A& | R290 25 AR a7hE0) 23 U A
e seTEs CHER AR o Ecs A gs e CT X-Ray CIEIE| AlE] | D2z A2l A3 EEE e
) OJMHX| HZte Al MEMS O[MIHX] MM AR — — S——
OIMEX] A Al = Az e NETEIENE o B 5 Al
T T 3R SHMA A OMHR 59 FEE Al T = Ei MM A _
- = = A YARE S5 412N AY
] Kot 2= SHEX| Al 2ETHMe 85 AlE - ° —— A £ S AT A
ZE/aE A Al BHER A} (Chrst @R Z0) IS X1 | CHO|QE, HTAIE S 254K 74 X2
e T A MR AR =
TS P 5 CHR|AXEIHEY XF2 | ol 2 R JHE Xp2 QIEiE, X&h S WAt
M arst | CIOIRIA S5 2N NE e
OIFIANAE o oo 2 s Apist A S Al A8 HrEA A 2t
S N DA K| ZSIEHK|S A X X SE L A2 MEMS AXHHU 7S M=
3% X[RE7 MM AR A T ZEER g = p— .
5 5 5t HE X5 5 =Y imE=] A gt X2 HIO|Q AXp/MIA 7HEE RH2 MEMS AXHMM MSEkAO|LE 88k XIE
KIXEZ| MM Al 7| HAM Hs Al X7 |WA Aet 4E HeEe AIY xf-.-_-/ﬂiq A TR RE2 | A H:| ija L;O e AR S sERY &
- B = — = A A L3 X} =
SREX|MA A AE Hall Sensord| CHat AI2|A1 A /3 E4 B7} A3 A& HIOIR AXHHM S80I +E8Y
5 &= | SAAIAHE 9 5|2 PHAXE 1F0t 5|2 M X2
L | HEEYE A 3% 97t Alg I
7HEE MM AR o7} FIE Ff 2 Al 23 T OMdEIAIA| Y 3|2 M7 xj2
— S THT Jo [=]
A : 2 ice Physics % A 555 21 K12 3§ WS
e A Als | CHEAARE N2l wt A28 37| 3971 45A18 e Device Physics 15 A O,L e
2 I o Inl = gl
MES UMM e o e i A BHER| 2 M A2 18 KOLAS oI #iai Rt % mS
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