9 A Reliability Solution Provider for IC and Module

Life Test PCB Analysis

Environmental Test SMT Analysis

Mechanical Test Reverse Engineering

ESD Counterfeit Parts Identification
Cross Section Analysis Surface Analysis

TEM Lamella Preparation Compositional Analysis

Circuit Modification Organic Analysis

TEM Analysis Inorganic Analysis

E|:_"*-E| https://qrtkr.com

epa=E4  P: 031. 8094. 8211
O F: 031. 8094. 8239

Reliability
Technology

Reliability Test
Failure Analysis
Material Analysis
FIB / TEM Analysis

Test System :
Al /[ RF - AiP /[ SEE / SSD
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* Service ltems

Reliability Test & Failure Analysis oo

Strategic Test Service - oo

* BLRT * RFBL * SMT +SSD
e SEU * TPA * Battery » Power Device
*LED *TLP

Automotive Electronics Qualification -~

* AEC Q-Series
-~ AEC Q-100/Q-101/Q-102/Q-103/Q-104/Q-200

« ES Series
-~ ES 90000-01/02/03/04/05, ES95400-10, ES95910-93

aAljowolny

National Support Project oo

Reliability Vouchers Work
Research Based Support Project

Consulting  ----------mmmm

1SO26262 Consulting

Location & Contact
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ESD/
EOS/
IC-EMI/
TLP

12/XM2 SE+HAE (HTOL/LTOL)
A

(HTGB/HTRB)

IS E a2 A
(Write/Read/Endurance/Retention memory test)
+EUHYSZER (MSL)

StAAEEX 2| (Preconditioning)

12/Me MEAE (HTS/LTS)

D204 HEAE/MLAITIAIE (THS/THB)
k=2

2050 AAE (PCT, AC)

=4 AIE (Charging/Discharging Test)
LED 2 £3 (Luminous flux)

ZISAIE (Vibration)

S3etEAIY (CERT)

EIHESEHAE (HALT)

EZAME (M)

stAlE (Drop)

B Yot/ RE/BSAH/TS
(Board Level Drop/Bending/TC/VIB)

QIZFHEt (Tensile/Shear)
22l (Torque/Twist/Bending)

&0 H3Y/UeEd g7

} (SD/RSH)

ESD A& (HBM/MM/CDM)

XY (Latch-up)

AXHAIAE 2| ESD A" (Gun ESD)
MI|H gtz AER|AAE (EOS)

BHE M| HXE7 | Mg A AR (IC-EMI)

ra

HEE WY

il
Am

dEBAE

TLP (Transmission Line Pulse)
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.58 77

-IEC, IS0 59| 23X BE

- JEDEC, AEC, MIL-STD 89 MI& =
- ES, GM 52| XtEkt OEM 27 AL
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FIB/TEM

e X8 77 =4

- IEC, 1SO 52| =X EZ

- JEDEC, AEC, MIL-STD §9 MI& =

- ES, GM 59| XFS Xt OEM QAR

22| (Solder Joint) &M

AE 1|¢ e

Lhe 2

e Mg

=M
- Die, Wire Bonding S Mz
- PKG, Body, Lead, Solder Ball &
- PCB, Module &

HHE R RE AIAE 2AHZ IR

o
Cherst 2715 AEZ|A0| Tt SBHY 2 T

ol

58 34

- IEC, ISO 89| =X #&

- JS, JEDEC, AEC, MIL-STD 2| XI& E=
- ES, GM 52| Xt&%t OEM 27 AL
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¥
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TEM Analysis

NS
2D X-ray
3D-CT X-ray
X ZSTHEA (SAT/SAM)
HMI7|HEHEM (Curve Tracing)
Decapsulation

Grinding/Polishing

HREX| LS

Chip Delayering

lon Milling

FAHXIEOIE (SEM)

ol x| 242 7| (EDS)
EMMI (PHEMOS/THEMOS)
OBIRCH

Dye&Pry

Q|24 (Optical Scope)
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Cross Section Analysis
TEM Lamella Preparation

Circuit Modification

XPS (X-ray Photoelectron Spectroscopy)
TOF-SIMS/D-SIMS

AES (Auger Electron Spectroscopy)

AFM (Atomic Force Microscopy)
FAPERIHO|

i}

7 (FE-SEM)
0|24 (Dual FIB)
SEEAH0IE (TEM)
HXtol| L x| &AM 22 7| (EELS)

XRD (X-ray Diffraction)

EBSD/ASTAR
QEASIEaLXOL M2 M| (ICP-MS)
SEASIEIXOL 2L M| (ICP-OES)

JtA3Z0tE T (GC-MS)

oM 27| (FT-IR)

15026262 Consulting
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Company

Reliability Test

S HMXPH|EO| Alg|Aol2

HXX B2l Al=Z[/d0[Z?
M E o] AL RIEHO| CIISIRI D, BEHOl AL SETe! Hofix| EEE T
SlE PIXER REAIK, HAHE| NS 1 ojL Hrt AlRe| g W
QIELICH AZ|A0[2t 25 LA A7, Hxte] 714 470] S WIS YRS, oj K
ATHOIA SASHS Needs R} AlEHs] SRSt @491 57| ShLiC,

HAHIFel M2 d2
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AEY AN LERE BES O{EAH ZASID
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2oz M S2UE AIHBNE HSst0] Y OEMOIIA| ofEE =+ A= 5 LEL

=X HE
S [=ks]

o>
H

J1AS 52

Al
—

H

A

St
=

-

: shock, vibration, collision,

HE

m,

7|
|
ke |

2l2| g Ho|E =

=)
28HI= 22X R, ME0| EMst AERAE 0t ot & HANMOR XFoH=X| lsts P2 Z 0|RHEL|
AHEL A2 D20 AgstH A20|A Yl ESHMECH S O WEAH LHELC
ClE ST, 55°COIA 800AIZF S2EF ff LIEFLF= E2F51410], 125°COJA] A/E/SFH 10A/ZF DHO]| 2hA ShL|CY,

EE‘”ﬁ% %II:O:‘ AH:HI-IO = o

LICh BHEA|, ROIE, AHHE HAHES0| 2F o2 YAlo=z

o Zo] Ext & (1R, g, MI|H AE A §)of =E AlAH HMEO| Lta=H A
= =] F o

=
EAUS W SO LU= o FY 4 ASLICHL HRE22 MZAS2 KA d2Y 7
o
=

PFEEPETEY

[= =

__________________________

__________________________

__________________________

:a combination of both kinds of
factors

________________________

acceleration, loud noise, strong
blasts of wind
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=

=H=A (Failure Analysis)

o R L E

S HECHZ EE ApplicationdllAf Y 4+ Sl BHIS motet Slotue wosr ey gy [ B AN

S 7120] HRRLICH RYE FABMME BRI Qs HAle] BN U], TF B4 T2AA

E 12T 24 XA U 7|22 BR3 FA AXILIOIE S8 BHER IC, S5 4K, 45 4% U PCBO

= 0|2 7|7X| Cheist XX} REO| i3t B2EA MHIAE N&SIA MBSt D UBLIC

I}z

Olai3t BHEA MHAS S3f M7 Y 22N 1 SHE Lol 1F Aol B 24 Ml
Tjofsin 22 H7LIES 7SIH, FHE 22 20l(Root Cause) Bole S¢ MZ 2H1} S
FieldolA 2 4 9= 222 0/olo) $X £ X2 HXSY 4 Al Crofst HeE
Feedbacksto] 4 Q= ZR3 IEL| 2 312 YaLICt,

ANB
HA2| MH[A
Sample

Preparation
Analysis

IC Gate Layer®| Poly

Wire Open(X-ray) St A uF2]|(SAM) Filament

Laser Via Crack EMMI Hot Spot

FIB Analysis)

LE| FABAOM = BHEA, HAREF W HXA =0 0|2 7[7HX| CHFet ZO0kol|M AHZE|0{X|=
oM, E3] gteA| IC HH 24, TEM Lamella 22|10 gt=X| IC 2|2 $H0f| EFdot ZH| 9

=

Circuit Modification Cross Section Analysis TEM Lamella Preparation

10

Material Analysis

CtFst MX} ApplicationOllA] AFEE[D Q= HMXAHZo| CHet ™

40

Specialized High Quality
Analysis Reporting

Solution based
Project

A . o
12 24 5 HE i 2pEolld 2ot Ao cish AtEstEl Mz 2M ME|AS M35t U

OR

o
* QRT E3224 (Specialized Analysis)
TEM, EBSD, ASTAR, FT-IR, XPS, XRF, SIMS,
Imaging IR, micro XRD, nano SIMS, micro XRF
* Global Network Service
Radiation Test
SEU Analysis
o
e NZHghEY BM MH[A
° 22X SHES ot TRHE T
o EXHE|E 25t H2E A Recipe Setup AMH[A
o

Tech-mappingS

9|

E
S

24 Engineer

o ot 2 MH[A

Z1t Data 311442 Technical Consulting

e 2 Summary A&

Surface and Surface Chemical Analysis

Nano Structure Analysis

Inorganic Analysis

D-SIMS, TOF-SIMS, XPS, AES, AFM, FT-IR

» Surface Contamination
* Depth Profiling

» Surface Morphology

* Surface Elements

* Chemical State of Surface Elements

TEM, EELS, EBSD, ASTAR, XRD
« Crystal Structure, Defect, Size

* Orientation

ICP-MS, ICP-OES, XRF, IC

* ppm, ppt Analysis

Organic Analysis

Global Network Service

GC-MS, LC-MS, HPLC, FT-IR

« Organic materical analysis

* Radiation Test

* SEU Analysis

Nano Cellulose(SEM)

FinFET SHHTZ(TEM)

Cu Foil E™ Grain(EBSD)
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Stategy

Strategic Test Service

'Board Level Reliability Test (BLRT)

O ELC2|& M=|d "Wotzh

TaE+4

DE MXMHES IC 223 PCBZIO| 23 2ETEE (Solder Joint)E 71X 1 UELICH SHTRE
£
=

oS
tefet
A
T = =) - 9o, &7,

21 SE
A 2E A0|Z, BE, 57, 1218, 7Y A
Apst7iLt ALBXE B0 M2l HEINS oIEE 4 LT

C
=13
=
PN
o

B4 40 on

=13
=
(=1
=

O QRTS| HE2& A=|d It MH|A

2 A0|Z NY 2R NY
(Temperature Cycling Test) (Cyclic Bending Test)

HES0l Rn2/M2 He &S PCBe| 2 H eld2 SEO0[Lt
AE £ A=K FIoHEuct MEX 2HE0M e 4= ASLICH

U S21xt0[of 9|3t CrackolLt SOl UBHOR slE ASAAL

Delamination &ZF0| LtEFFLICE.

B0l =EEHAM Cracko] &5, HI|X H£0| BOXHAM aZet 1
el & Chet etgollMel

IS A
(Vibration Test)
PCB7t BI=EX o= Ha|= S12H0j|A
Ij7|X|o| A2t HEel, PCB E40]| k2t
Solder Joint2| O|E#HAS TIEtLICE

599

52 12l 123

(Mechanical Shock Test)

Fri=o| Lot = Hietoll $24sts S0
SOIE LIS 7|0l /0714 =7} Hets|piA
H|S2l, e E0| WAL,

SNEAE
(Temperature Humidity Storage Test)

Solder Jointel £ AEMH2
IMC E40f izt Z™EE|=0
A|ZHO| K|LPHM IMCP} MESH= A S

o o o=
N2 OEAEAM 7Hs Hote = AELIC

orY

' RFBL (RF Biased Life) Test

O nFof Bt | =FHIt Ale0]2t?
X

5G A2 HHEN= LEbEel HHERQF CIEA| 56 M= E XME|ots 2|27t F2 2X5tD 0| 7t& AXE =FEsH| 28l 56
M7t X o= QUILE|0f0F SHH, |17t Al +=FE 77t M2 A= X| g40F 7HM0] 27 =1 U= YL,

oloi| = —’.-E— U =L BEOM A[CH 7h5 QXIS Qtots SEF B E7tof tist LHES CHR7| ARt D or2fet 22 Hot

Guidelines for GaAs MMIC and FET

JEP118 . .
Life Testing
JESD226 RF BIASED LIFE TEST METHOD
JEP122 Failure Mthanlsms and Models for
Semiconductor Devices
Reliability Qualification of Power
JESD237
Amplifier Modules
AEC-Q100 Failur-e. Me_chanism Based Stre.ss Tfest
Qualification For Integrated Circuits
MIL-STD-883 Test Methods for Microcircuits
MIL-STD-750 Test Methods for Semiconductor

Devices .
| RF Analysis System |

O QRT9| Socket Solution A{H|A

7|Z SMT 282 E3F RF HTOLS H|2 =719 et LA o CHSH 2|7t o] gtAistA ElL|Ct RF Socket Solution2 RF
Socket2 MZEHol 2t TZHALS| HIES %At 4 USLICEH RF Socket Solution Al ZEQFS &HS A & £ U=X|et
POGO Pin1t Socket BoardZto] I|HA O{E 0] SR A| ElLICE

FYUE[ M= vt xof M2 HsljA T} ChAziel RF 3| 2Z2Y ELHE Insertion Loss, Return Loss X|&3tE X|46t0d DUTZ}
FI71H0Ql StressE EHX| =2 X|BHL|CL.

| Socket Insertion & Return Loss |

—. insertion Loss

13
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Strategic Test Service OR

1:SSD Reliability Test

2 SMT (Surface Mount Technology)

O SMT =[d H®oztk? O SSD RDTEt? SSD RDTS| EeXH?
CHEE9| Bt A| Chipd| CHet M2l H +HIIIo| A MI|M M M2 2o Socketzt Test BoardE AH2sH0] W77t O|R{X| 11 2|2 OjCjof & 22tRE NME 7|52 2 AMEE|= HDD YU SSDO| £27t ZEHMOZ BJtE|= £ AM|0|0{ SSDQ| thot7t Mk} wtof
UXIZH WLCSP(Wafer Level Chip Scale Package)2t 22 Package?l 22 EMCet 22 2F E57|50| ¢l7| ME20]| SocketS K= ZM0f wep 2R S 23180} 5= Alg 7420 RDTZF Q3 Agtof| £0f Ql&LICtH

AHEE & gle Z R Test Boarddl| 2F SMTE ME¢t0] M7| M MSHMYZM HES +AHFLICE
. Reliability Demonstration Test(RDT)E AM2|A F AIHOZ M HE2| 9| =3t ReliabilityS SF8H=X| &Qlgt 4= Q= Agin
O QRT| SMT Service o Eemons T e Y T nene
Test YLICE s A[EES Sl Device MEYH|= Device2| 0|4 £+=Hat 852 =olet & AUSL|CH
QRTEE WLCSPS 2t Z0| SMT7t 23t Chakst 79| Package®t OtL|2t BLRT(Board Level Reliability Test)et 22
HE 2HoM AN HIIL 7tsE & Q=S Test Board HMEzt SMT(Solder Mount technology) ServiceE &7 X33t
AELICL QRTOIA = SMT - Underfill - Reliability test - Failure analysisE St in-houseO| A ZI¥l 753810, TAT th=

2ol 2T Z3 WMo 2 FFES 2D YBLIC

O Total Solution service

<

ClOJEf 7| HEE X2[ot= =F0f SSD2| THO| LUEARA AHE=
&S ZASHY HI0[E M HFES HBSH| el AlY TH

SPOR(Sudden Power Off Recovery)

G =
]D ﬁ - e el X 20l M 500AIZH O] 4 A2l 2B AR =1
& - T20/M 500412t 04 A2 AF AlH TY
v Solder Paste Component Automated Optical i
E Loading Solder Printing Inspection Mounting Placer Inspection Unloading 40°C0{|k| 3EE-F|7_|- SSDO| EHO| |:|»'5|' [[|-|7}|-X| A|%I EI%{
)
PR Min Size 50X50 mm 50X50 mm 50X50 mm 50X40 mm 50X50 mm 50 mm =] 87 Ay idi DeviceOl| StressE F= 2ot M0 AlE Tl
— O (=]
Max Size | 250X330 mm = 520X420 mm  480X350 mm 460400 mm 510460 mm 460 mm (Environment) 2E XUE FI|HOE #H3H(-40°C to +85°C)st0] Al TIZ
= L o e i} - l2 el
c ; Min Size N/A 0.3 Pitch 10X10pum 0402 mm / 0.4 pitch 7.7 pm N/A
omponen . N . .
p Max Size N/A N/A 55 mm N/A 2251 A|8(Mechanical) Mechanical Shock, Vibration, Bending, Torsion, Module Push,
Magnetic Field, E-Field
M= £ ES st il Thi itch2 % o Wi
QRT?iI 'I._. Soldfar ‘volum.e. self aisessmente = }31 ot Stencil Thickness, Ball pitchE HM873}04, Solder2| High =014 (Certification) RoHS, EMC, Safety
quality- High printing abilityE ?Isi X|&&H o2 HgfL|Ct.
- ; : Radiation Test RadiationS 0| €%t SSD Memory MZ2| Soft Error B7t A& Zgl
Option 1 Option 2 Option 3
Solder paste printing Study 0.06T
(Metal Mask T control) 01T 0.08T (Self evaluation
(for Ball pitch 0.4 1) (for Ball pitch 0.35) O SSD QlE{hjo|A

to improve printing ability)

0.08T

BEE BB
Loading
[ =] [ sooer ]

After Reflow

2.5” SATA, U.2 M.2 SATA VBVBCVVMSATA

ISO 9001 SMT 21& 2IHE ARSIROH, Internal Audit2 Soll Xtd| MitEe| & BF 3 ™22 E 28t Quality Management
Systeme 2tMSIRASLICE

O QRTZ| SSD Service

28 HEge R _
- : FYE|(F)E JEDEC #H0| 230{ Client % Enterprisedf SSD ®Z2| Al2[4 WIS 93t £|Xo| RDT A& 523t Device?
1. Control Plan 2. Raw Material Control oA 2Tt M52 T 4 = Early Of Life(EOL) A8l 53 02|10 2%, & 59| 2H2XQl Stress A0 A Device A2 H S
3. Machine Control 4. Product Control IItSsH= Environmental Stress Screen(ESS) Al 5232 Zt31 AUALICt A2 Radiationof| 2|3l &HA4E|= SSD AT E 0f|2]
5. Environment Control 6. 5S(Line, MC, Tool) AZE ZH| JHehar SSD AZE o E Tote & = MH|AE X126t JYSL|Ct
QMS
(Quality Management System) 7. Traceability Including Log System 8. Document Control
al oIE{m|0 AL stAXZO X8t a2 L =xteot ofLz2) & 4 9l [}
9. Management of Customer Specific 10. Non-conforming Product Management GEN3 3! GEN4 QIE{H0| %, 2/55 23 | =%, |12 SSD 715 & t-I2t Power CycleS E7Hd = b2l
Requirements THIE 25t Yo, FLEINAM HZ3SH= RDT, EOL, ESS, AZE 0f2] TWrtet Z2 AMZ[M MH|AMOL OfL|2t FIMH o2
TI7HO| LBt AEYAZ St 78 OhE MH|AS H|Zets HS X|Sshn QAL|D
11. 8D Report and Process Change Notice Process 10| Hots AEHAS P 1124 85 MH|AS MFots S XAt ASLICH
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Stategy

Strategic Test Service

1k Soft Error & Accelerated Radiation test
CHEN|, MARE ATE o2 IOt Y 2

OHITH|, MAIRZ ADEQ|2 MWyt LA

S| AZEof|2{2h EHe A LHO| o} XL, RFoF X| Mol EXStE SGXt, LERL, AOL X-rayet 22 YARMO| BH=AHE SatotH
=]

22! Totol| 23l H22| & = 9|20 HEE TAK R HotA|F = AL YLIT,.

HAEES st AT Ef2{9] 2E =50 Q0| RoIXtsAt, E2tU7 U EE 5 K
HEE A 7|50tH), ITU-K.130(BAIRH| ATE0 2 I Q)2 HIZS 7|5ot™ 22X &
o|R stk UELICH

(1) High-energy neutron (2) Neutron collides

Strike a semiconductor with a Siatom
) High-energy
High-energy Neutron *..-
Neu}ron NeuAtron
> 0
\ Alpha
. Particle
High Energy ®.__ (charged)

T e

Charged
Particle

P Substrate | SEE Analysis System |

(3) Changed particles can cause
operational problems

O World-Class Radiation effects capabilities. QRT’s “All-in-One Service”

THEIFE ChAzZtel Hot Zeat S E XA S 7|He 2 A, MARE F0i| et AT Eof2] Wit S £FHS MSELIC

tAICH A 20l M= 1S026262(Xt
=

2 Wotol QIZHIL U YU

Radiation Test d@g @
e Thermal Neutron & Neutron
* Protons 7)) 9 W7} 7l AR AS || FNEZAS W
* Heavy lons HE o ol chet W 7| chAlel HAuA zZol
AP AlZ2|0] M3t AR ZAH HE 8 SEARM TH57
* Alpha Particles sxE 2y S #s ymelzs o I M B NEAE S
° Gamma ATEO]2 Bt £ =3t 9l Tolsh= WItEHE 8 &S IHfsty| 2ol =M EE oA
TS HE WM Hots AE A ISt A XMt HB3s F5ot0 215 H
EEBLC HlZefLct, HlZgfLct, SABLICH
SEU Analysis
-EE YU AL IEL BN CHA X E: ol 22| BHEA|, - =L 7H571(P, N, HI) -15026262, JEDEC &
* Alpha Particle Counting _xmetmop R ot Ay || ALY EHEA, S &R/ 28 4ot AEC MRAUE, IHHE BF
o AL SHE S -HE #o|H B} £ - MIL-STD-883,750 £
e Total lonizing Does Effect = xjrlei a s/r== ) S
DE MIEE Aguz
o Soft Error Rate _7% 232|E: SEU, NASA ESA S ©x84a
- y oS TTOoo
e Single Event Latch-up z:FLIJ’SS:;’RSEL’ SEB, 25
o SEF| Test & Analysis - OEM In-house Standards

16

_:TPA (Two Photon Absorption) Pulsed Laser SEU Analysis

O TPA 2[0]A A|AR & 20}

o
A‘lE

TPA 20X SEE(Single Event Effect)E Mt 0| RLst= A XIS Sl 4 0| HHZHS| ATENZ EH
ntetst=d| i 8¢t A|AR ULICE FLEOAM= TPA A|ARS O|85610] HED FUHORE HITH| ATEN HMES 2MY

Hif =
2 UEL|CH AT Eof|2{%0t OtL|2} Battery2| MaiZE, Bio & Cosmetic 22 2| Eat 240| 7HsELICE

| FLE| TPA A|AE

PA Laser

—_

| TPA B[OIX 24 FH |

Spatial Information 2 mItolM L7|EIE ARt LHRO| MEkst 17 FA(XYZ, 3%) HEQ YA EE JHs

High Energy Screening SEE "It sll2| 02 & AlAe| Z|ch ol X|7IX] 2EAH HE 7ts

In-Lab System Ho| o2 W AlE F2Y | LABOIM 2HIE 24 7t

Temporal Information TPARt SEE ZBE ZH| 571315 Ssll SEEZET0| £4, LM A BN 7ts

O TPA O X A|ARN EE Atz

7k o "ot

TPA 2[0]X] AJAE

Cross section

Laser Cross section

. .
............ Weibull s, Weibull

LET(Linear Energy Transfer) Laser Energy

- ADE0 LHMEAS

Upscreen, SEBO X3

ALEHE(SER) OIS 2% 97l matolel =5 SEU 2121 A7ix/
« AXHHE 2IZrA S (Q]K], 20, ol X]) 24 « OF 20 SEE IR E(SEL/SET 5) 24
M7 B SEE Clnt 244 A5 AR @I s gl ol Hate A
FAFEHEA| ZH Hed Hlm "It - DRQJEHEA| QP EXHHA(SOA) 24
SEL #|of2|2 &M % A32|d o AXLHE BIZFE S 3D HSt
C/X| 3|2 SEE D &P E(SBU/MBU, SEFI ) E& « 0fA x| 217k nER(Fault Injection) HE

17




Strategic Test Service OR

{: Battery Analysis LrPower Device Reliability Test & Analysis

ADEE, ADESIX|, FA BHulf S| Cifet 2AHHAL 7|7|17F 25EHA 2k TX| HiE2[E F2 WHAUSE AHESt= H|IFO0| O XMa AX} Alz|M ™oL2E?
=53] S7t5t AEUCL 2|E Ol2 BiE 2= 24t FX| 7t20 =2 UK 2Rt Fojt &E Y S| FH2= 7Hy Bl

F2] AXt(Power Device) 012 Mot AlAslo] 7| oyl S&}

K=
=
ArgBtD UBLICH N - . .
F8ota RS Xtakoll AFR3tE T M2, 1 & M2 AXto| et AlEA ZI0| ®E o Zete 1 YLt

O Battery 2% EM £XM

Sitk OfL|2} SiCet GaN &2 CHYet ATHE ALESH0] H|Z0| BHSO{X| 1 UM, 02Tk AXHol| CHEE M2|M A HE0| st
AYIHEEES HIRSIH SIHEE, MollE X 222 S 2|02 K| X XFMC TX| Axfel E4 24 MH|AE MSELICH 0|20{X| 2 Q!&L|CE.
QRTS| 2XHHX| A% EM BM 2242 2M S| wa2f X Ho| FH| U MEIE 850 2EY +Z9| HiHZ| AXf 24
MH|AE MZLIC FAte] Ciet MA xiz 24 oteet Zu 21 &9 A 24 HEQIE 85K, HiEE| 7= | S&AIE 8|2 74 - (2 HTGB, () HTRB |
DNEBHeE XEMICH HHE{2| JHY S S5 LICH
O QRTS| Battery A7 EMEM MH|A 2= High Temperature High Temperature
D D
o UBET e FTIR e [CP-OES « Nano SIMS o SEM-EDS/FIB O—
> e TEM-EDS/EELS o TGA-MS e ToF-SIMS * XRD * XPS
)
(/]
= e BET e FTIR o |[CP-OES e Nano SIMS e SEM-EDS/FIB
s e TEM-EDS/EELS e TGA/DSC e ToF-SIMS e XRD o XPS e Raman — —
G |k G | VvV
o AFM o FTIR ¢ SEM-EDS o XRD — —
e Tensile Strength e TEM-EDS/EELS » TGA/DSC ¢ 3D-CT X-ray
o GC-MS o LC-MS/MS o |CP-OES ¢ XPS NMR
) O
FIB / SEM Cs TEM with EDS g ‘g

Rock Salt *

AT HF / I B 2N 14 Mappingm} 2t & 241

| ASTAR/EBSD |

O QRTS| &2 AKt B7h U 24 Ab|A
FAYLE|EE Cierst H2f Axtel Cho|

7| 8l 22[A1eof ciet SRS Zeat of2] Al YHIE 2Rt AL

)

L, ERMXIAE 8 AtO|2[AE S3t MH AKX =L S, SiC X GaNe| MEZ2| &tE, +F,

/

y"/J \.1....“ T T

B ghh e |

% 20fl= 1Z2{9| Power Supply, 12 Chamber % High Powerg Al&l EEE 1%5t0] High Power& T2 AXtof CHst
Crot 8 AldS & £ Ul InfraE FESHASLICE
M AKXl 3H X Y MZTt CHASHR|HA EZ2A0] Chsl B2 oot 24 Fu|7t HRsHA| = AELIC

E e FYUEI@E Crdet 24 ZES 717 24 diX|L|ofet FAo] 2M ZH|IE HRstn ol 3| MM Al 28 £ SZXH 3

F7| atet A H|ot2| 3D-CT &4

EELS
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Strategic Test Service ORT

1 LED & Optical Semiconductor Reliability Test “rTransmission Line Pulse (TLP) Test
OLED & ZSHet=A| 12|y otz O TLPZI?

LED %! ZSHt | Al2|M 7t= =2 AECL} JEDEC Test Plan0i| et XIHsIH £2 NS&tn LESE0] Cfgt @8 U 25 TLPZH ESD O[HIES} RALSt PulseE MEMZE Sall 217tst0] ESD immunity 858 A HY-H7 &4 |42= Got
ALO|20fl oIt 9%, LR £40] £ ot cHYLICh Al T/= HME YSTIHE 2o F2 H71H §4 57 5l ZAEM St 71 ELch
458 £Hst7| tiZ0l Z£0[Lt lumen maintenance ZF617| 28 Al T/= Test siteS 0|S3t7| = BfLCH.

co=2 T

O QRT2| TLP Service

O QRTS| LED %! &stite=x| ™It Service AT utEro] EX 2st 2EMOZ TLP WYt ABE QPots A7 Z7KstT QSLICH FAE|ES 023 17 ECO| izt
FLE|IFE XIE 1m Aol MEA(Integrating Sphere)E 2R3t QU0f CHFSH LED HIZ X ZHMZ0f| st 2= £X TIH0| ZH| A9 @FAFSHANSI/ESD STM5.5.1) o] %= TLPL 7L MH|AE |3 EHL|Ct,
JtseLICt ot BEF A|AH ®ototL|zt, LED Al21M HWItE 9Ist Chdet 7|1A41M 7|23 2ol thet Al AH|E 2R3t
AULLICE oof mat 2X| 72 (USCAR-33, AEC-Q102)0] £78+= Full QualificationAl&S One-Stop MH|AZ ZIH &t & QRTE 7|Z ESDAIEZX|(MK2/MK4)Z Package Level®| Pass/Fail2| 21 T7}t #at otL|2t, TLPE 0|83t Package Level
QI&LICL CE0{ VCSEL ZETt 20| LEO| Alst A= ME Hjo|A W HEE gl 24012 Q|3 HMEIS ESHA| £|E o uiHS 1t Wafer LevelOilM ESD 2= AXtQ| ESD Q17 etut 22 ZA0||I-V EHE =ele = JASLICH
H3sH E2|n JASH MF, Mt U 20| H31E MA|ZHOZ 20l 3l 7|SsliA o|H YMA| ZAHOZ thSS ot USLICH

o|2{3t I'VEME 0|23l0] ESD E53|29| M58 IItstD ESDES S
| II:

8 2 g7 ZEWS Tof SELCL TLPEECR ESD
HS AXIO| Key ParametersE £&8 4 Q1OM, ESD (HBM 5) 74 | Q

=
et correlation® 4= JAELICE

ICS| ESDE &2 MES| t2ldE Hitst= iR 5%t 7|22z HE YU E z5h= 62 0|%F & SIHLIYLICE TLP= 0l2{%
ESD & M2[H ENE HLTHAOAM =tel, AHES’— HE2 AME "7t Al, X AT ESD 25227 H2s| ESD Design
window WOI[M S&5H=X| et o~ = DataE MBELICE O|218t DataE Sl ESD & M2[M O|FE AtHol| ofge £
ol&L|C}H
M- .

Stategy

| TLP ™ 4 E | | TLP Test Probing |
. s
Oscilloscope _

I=

Transmission Line Pulse
VCSEL 2= O{Z2(7|0|M : QFHOIA| |

L

[ . | Probe Station
Low et L8 Rl b . I!
5] \ /
L] pa|
L] % e
s . : Ll ] Wafer Package Chip
#ySE) —
it A T E TR T LR R LR LR
4 -
L LA ELH o gy il T ]

EgEnET

]

| TLP & 0|23t 7' C|HIo|A ESD E4 &l | | ESD 2% 3|2 47|2| Design Window |
Diode NMOS Current ESD design
window
A A
I|«<— It2
Snapback
VIIBD > <
0 Vv argin
Breakdown )

------- 0 Vsb Vi Vsp  Vu Voltage
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Automotive Electronics Qualification

OR

- ArEArE

> XS R Z S

22

XHHE Z=0|Lt A|AH R
Algol @ EL|CE. &

ChfstA| Z =010}
HARE I ENR] BT M|

T{TLHII ITX|O|=
MXMEE S20135

AEC 72 2! ZHE OEMTFZOIIA

4 Ao 5o FNSS B M8l Hits
ot 02 FK| AlBS HA02 HMSHE Sequ
SILICH. FYLE) TABIAIE OEM 72

1 AE H2gCt

NRSE S Holy @75 A2

fetZ A goILt HXILL &

+, 2 AR &
ence Test € 27617| fZ20f| £ AFHo
| 2 RFAED HEN M2 A=AHS M

R735H= Sequence Test o ¥

ES90000-01 ‘Inspect of Solder Joint’

AEC-Q103
AEC-Q104
AEC-Q200

‘Qualification for IC’

Semiconductors’

‘Qualification for Sensors’

‘Qualification for MCM’

ES90000-02 ‘Delamination inspection for Mounted Part’
AEC-Q100
AEC-Q101
AEC-Q102

‘Qualification for Discrete Semiconductor’

‘Qualification for Discrete Optoelectronic

‘Qualification for Passive Components’

ES90000-03 ‘Reliability Test for bare PCB’

Component Level
Qualification

ES90000-04 ‘Reliability for Pb-free Soldering’

ES90000-05 ‘Highly Accelerated Life Test’

ES95400-10 ‘Environmental Tests for Electronic Equipment’

ES95910-93 ‘Environmental Tests for Air Bag System’

Sub-system level
Qualification

JEDEC AEC Q-100, 101, 102,103,104,200 OEM in-ho

Automotive Level

Mechanical Durability

o%t me o

AEC

Y
oot
oY
[
=
i

AEC-Ql002
UELICEH 2A, M= FEEL otL|2} FRET HAHLISS Targete =2

AN Z(IC)2 M2 LIt FHOZAM, AL 7t53t 2 HREE 47tX|
ot MEY Aoz FHE0f

WMEEE Q7= XHSAHE Bt A| B0l Xetdt 7 A LCH

Q 1 O O Ambient Operating Temp. Range

Grade 0
Grade 1
Grade2
Grade 3

-40°C to +150°C
-40°C to +125°C
-40°C to +105°C
-40°C to +85°C

Sg2 7dsta

m7|x 3H =

=K1

| Qualification Test Flow for Integrated Circuits |

iy
i

A AE

Test Group F
PAT

SBA

Test Group A Test Group B Test Group E Test Group G

Test Test
@Room @Room
Test Test | |
@Hot @Hot
| ,,
THB AC
HAST UHST
v l
Test
@Room | Test Test
&Hot @Hot || @Room

Test Group C

B

B

SBS

[%2]
|w)

(%]

o

HiH

o]
]

Die Design

Wafer Fabrication FAB 2

NEENE

Test Group D

e

Package Assembly TDDB

HCI

External Visual NBTI

SM

Defect Screening
(e.g., Burn-in)

Functional/Parametric
Electrical Verification Test

A A T N

Test @ Test Test ﬂ SER| ||| GFL
Room, @Room, @Room,
Hot, &Hot &Hot
&Cold ‘
i ¥ ¥ Test @ Room,
i v i Hot, & Cold

‘HTOL‘ ‘ ELFR ‘ ‘ EDR ‘

!

2

Test @
Room,
Hot,
&Cold

Test
@Room,
&Hot Test @
Room
& Hot
+E AY M1 EM AH

PEPT

N Ed MY

Test Group E
| Fo |
[cone]

Lol

Test
@ Room

T

g

Test @
Room

JIAHE E4 A
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Automotive

Automotive Electronics Qualification

AEC
Q101

AEC-Q1012 FET, Diode, IGBT & Transistor@t Zt0| st 7o AXtZ M= U= A XH(Discrete
Components) 7+ FZAYLICE YFHo| Mot Motz I AXte| EMt Z2|FQl

U AIHSZE T ASLICH

Temp. Range Discrete Semiconductor Type

-40°C to +125°C

Discrete semiconductors except for LEDs

rag Bt 4+

QUALIFICATION TEST DEFINITIONS

| Qualification Test Definitions for Discrete Semiconductors |

Accept
Stress Abrv bata Note .Sample Number on # Referenc.e. Additional Requirements
type Size per lot of lots . (current revision)
failed
All qualification User
Pre- and arts tested per the specification or
Post-Stress P R P P . Test is performed as specified in the applicable stress
1 A TEST 1 NG requirements of the 0 supplier's
Electrical - reference at room temperature.
Test appropriate part standard
specification. specification
Pre- SMD JESD22 Performed on surface mount parts (SMDs) prior to Test
2 conditionin PC 1 GS qualification parts 0 A-113 #7,8,9,&10 only. TEST before and after PC.
g before Test # 7, 8, 9 & 10. Any replacement of parts must be reported.
External All qualification parts JESD22 . . .
3 Visual EV 1 NG submitted for testing 0 B-101 Inspect part construction, marking and workmanship.
Parametric 3 Individual Test all parameters according to user specification
4 e PV 1 N 25 0 AEC user over the part temperature range to insure specification
Verification Note A I .
specification compliance.
1000 hours at the maximum DC Reverse Voltage rated
junction temperature specified in the user/supplier
High specification.
DGK MIL-STD-750-1 ; ) )
5 Temperature  HTRB 1 cbe 7 3 0 S 50 The ambient temperature Ta is to be adjusted to
. UVPX Note B M1038 Method A
Reverse Bias compensate for current leakage. TEST before and after
HTRB as a minimum. (See note X HTRB.)
To be implemented on, or before, April 1, 2014.
Pre- & Post-process change comparison to evaluate
27 D|elect'r|c DI 3 DM 5 1 0 AEC-Q%01-004 process change robustness.
Integrity Section 3 All parts must exceed gate breakdown voltage
minimun (Power MOS & IGBT only).
Short Circuit 3
28 Reliability SCR 3 DP 10 Note B 0 AEC-Q101-006 For smart power parts only.
Characterization
For all related solderability, solder heat resistance and
29 Lead Free LF 3 - - - AEC-Q005 whisker requirements.

To be implemented on, or before, April 1, 2014.

INPUT

OUTPUT

<FET>

DIODE

Electron

Battery

< Diode >

Q 1 0 2 Temp. Range Discrete Semiconductor Type

AEC-Q102¢2 light emitting diodes, photodiodes & laser components S AtZg st

s
(Discrete optoelectronic Components) B7t& FZULICH Kj2e| ZE LIE 3l 20| AL E[0fX|

AXtel M2 Wotol| Metet 74 LICt

-40°C to the maximum operating temperature

Discrete optoelectronic semiconductors

| Qualification Test Definition for Discrete Opotoelectronic Semiconductors |

QUALIFICATION TEST DEFINITIONS

>
[=
-+
]
3
)
=
<
(0]

Sample Size  Number = Accept Test Method . .
# Stress ABV  Note /lot Sl | Gt | (e s Additional Requirements
PE::S??SSS All qualification User
. parts tested per the specification . e .
Electrical TEST N.G . £ th 0 lier' Test is performed as specified in the applicable stress reference.
Test and ’ requirements of the or suppliers See also Section 2. 3. 7.
Photometric appropriate part standard
Test specification. specification
Performed on surface mount parts (SMDs) at least prior to Test #6,
Pre- SMD qualification parts JEDEC #7 & #8. Where applicable, preconditioning level and Peak Reflow
2 conditionin PC G,S | at least before Test #6, 0 JESD22-A113 Temperature must be reported when preconditioning and/or MSL
8 #7, & #8 is performed. Any replacement of parts must be reported.
Test before and after PC.
All qualification parts
3 E\);E:g?l EV N, G | submitted for testing 0 JESJDEZDZFélOl Inspect part construction, marking and workmanship.
except DPA and PD
4 Parametric PV N 25 3 0 Individual AEC Test all parpmeters according to user spceification over the part
Verification Note A user specification = temperature range to insure specification compliance.
Only for LED and Laser Component.
Duration 1000h at maximum specified T solder. Choose
High corresponding drive current according to derating curve to
Tem egrature D.G 3 JEDEC achieve max Tj defined in the part specification. Test 5a is
5a pe .. HTOL1 T’ 26 0 B equivalent to 5b if no derating. For use within special application;
Operating Life X, Y Note B JESD22-A108 0 d ) b ded liabili
HTOL a on~ger~test. uratlon may be neede to ensure rs iabi |ty.over
application lifetime. For details. see Appendix 7a "Reliability
Validation for LEDs".
TEST before and after HTOL1.
Only for LED and Laser Component
Duration 1000 h at maximum specified drive current. Choose
High corresponding T solder according to derating curve to achieve
Tempegrature D.G 3 JEDEC max Tj defined in the part specification. Test 5b is equivaient to
5b Operating Life HTOL2 X, Y 26 Note B 0 JESD22-A108 za if no deratlrgg. Fordusde within speal:_:\l;pl).pllcatlon, a ll_ong_er test
HTOL _ura}tlon may be neede to ensure relia |_|ty.qver app |§at|on
lifetime. For details, see Appendix 7a "Reliability Validation for
LEDs".
TEST before and after HTOL2.
Wire Bond D.G 10 bonds Pre- & Post-process change comparison to evaluate process
26 Shear WBS V\; E’ from min of 3 0 AEC Q101-003 change robustness. Data may be provided within PPAP
’ 5 parts (Coi> 1.67).
. MIL-STD-750-2 Pre- & Post-process change comparison to evaluate process
2 Die Shear bs DG 5 3 0 Method 2017 change robustness. Data may be prvided within PPAP (C,, >1.67).
. Only for parts with Sn-based lead finishes.
Whisker see test see test | see test N : ; .
28 Growth WG G method method method AEC-Q005 Test to be_ done_ on a family basis (plating metallization,
lead configuration).
Y = . l}
*
<LED > < Laser Diode > < Photodiode >

25
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AEC

Q103

AEC-Q1032 Sensor MZ0f cHst ME[M A[EHoZ THE0] Q&L Lt |C Alga HRYS of, o8
AUHE ZXt= xo| ME[Y HIME=F0| F7HEl YEYO|H, Microphone, MEMS & #Z0| stHZ 2
MHE = R}ELICE

FFE MME +HStE HYYE Jejof w2t YHR X7t 7|1AH =& Fotd =EE(0f Ao, Lt
ICOll HISH LS F e o UFLICH EFF MYE ME= ADASL K25 7|50 J&s F= 7|50
e[ Fet SHEE7t QFELICH AEX 2HF0l|M SE deE AlS2 085t ZhZfof AlLt2| L0 w2t
S2HQ AEYA(TS, 54 5), o8 H20| EXsts B, 25, &, €M L2 Sl AEY A
X8 QA5 DO WMKIZO0| X8 BREQE MYHHX| R E HEY £ USLICH

Grade Ambient Operating Temperature Range
0A -40°C to +165°C 0A and 0B are needed if ambient operating temperature
0B -40°C to +175°C range exceeds AEC-Q100 grade zero requirements

| Qualification Test Flow for MEMS(Micro Electro-Mechanical System) Pressure Sensor Devices |

Diesel Fuel

Gasoline

Wheel Cleaner

Acetone

corrosive Vibration
Atmosphere
e Interactions of Mechanical
. emica echanica
Salt Immersion Environmentaland |- Shock

Functional Loads

Chemical

. Constant Load
Resistance

Cleaning Solvent

\

< Microphone >

LG

Condensation

Humidity with pusT

Sulphur Temperature - e ‘
Pressure | ! :
,,,,,,,,,,,,,,,,,,,,,, y ; | :

3 i Shock :
| P : L
1 Preconditioning
HAST & THB - " Shock (sLReflowsimulation)| | CYC!ed ;
,,,,,,,,,, ISR S ; i R : v

B : !

v L v

Pressure TC

Biased Pulsed

<TPMS > < MEMS Mirror >

ot FAYLICL £3] AEC-Q104= AEC-Q10
oMo A BEl=

AEC
Q104

AEC-Q104& MCP, SiP %! Stack Chip=zt Z2 &% CtE & HE
0,
°

Qualification Test Method Options for the MCM

O Case #1. 7|= AEC-Qual. W7} Z1}7t U2 AL,
> ‘Test Group H’? It 4
- B I§7|X| ZR0) 02 AR M2 &ol WY (e.g. CAVITY If7|X| &2 5)
O Case #2. 7|&E AEC-Qual. "7t Z1}7} 2l A2,

>AEC-Q104°9| RE =2 43l

| Qualification Test Flow for Multi-Chip Modules (MCM) |

2l Multi-Chip Module HZ0of| cist
EC-Q101, AEC-Q200 H7t=2t otL|2t Hand Held ®Z
PCB 2E29| Solder Joint 252 2|9t BLR Al 5 EE6t JA&LICE

1A
4 A
Low Temp || High Temp Power Temp High Temp || High Temp | ||| Mechanical || Constant || Mechanical MCM Pb ESD
Storage Storage Temp Cycle Operating High Shock || Acceleration||  Shock Drop Test || Free (HBM/CDM)
(LTSL) (HTSL) Cycle (TC) Life Humidity (MS) ca Cavity (MCM (LF)
(PTC) (HTOL) (UHAST or Drop Test DROP)
ACorTH) (DROP)
|
Variable Physical Electromagnetic
Frequency || Dimensions Compatability
Vibration (PD) (EMC)
(VFV)
Startup HighTemp || Thermal ||Board Level|| Early Life Die Solder Wire Bond || Solderability || X-Ray Latch-Up
(STEP) Humidity Shock Reliability Failure Shear Ball Pulland (SD) (XRAY) (LU)
Cycling (TS) Test Rate (DS) Shear Shear
(HAST or (BLR) (ELFR) (SBS) || (WBP/WBS)
THB)
! l
Temperature Visual Gross/Fine|| Internal Lead Acoustic Lid
Steps Inspection Leak Water Integrity || Microscopy || Torque
(STEP) for (GFL) Vapor (LI (AM) (LT)
Migration (IWV)
(VISM)
* Note: Pre-conditioning(PC) to simulate customer manufacturing and rework processes is
required for the package accelerated environmental stress tests (test group A). See Tables 1&2 for applicability of each test.
Pre and Post | [Characterization| | Short Circuit Fault Grading Electrical Part Statistical Soft Error NVM
Stress (CHAR) Characterization (FG) Distributions Average Bin Limits Rate Endurance,
Functional (SC) (ED) Testing Statistical (SER) Data Retention,
Tests (PAT) Yield Limits and
(TEST) Analysis Operational Life
(SBA) (EDR)
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AEC-Q2002 Capacitor, Inductor, Resistoret Z2 $EAXt WIS et FAYLICL 2 M ZEof w2t 1k *IE|A-| ) | H} §|‘.9.X|Q-_IA|-?=I'| / 0] __I_l_j | H} §|'_9_%E-I AAl-%"
AEC QIEE HA 2EHQIE ofg o 20| FAST YOH Flammability, Lead Integrity®t 262 +SAX ST ot i =mofe = - =0 —
S42 D23t ABSE TYE0] YLt
QZ 00 Grade Temp. Range Discrete Semiconductor Type
0 -50°C to +150°C Flat chip ceramic Resistors, X8R ceramic capcaitors

Capacitor Networks, Resistors, Inductors, Transformers,
1 -40°C to +125°C Thermistors, Resonators, Crystals and Varistors, all other ceramic
and tantalum capacitors

2 -40°C to +105°C Aluminum Electrolytic capacitors

3 -40°C to +85°C Film capacitors, Ferrites, R/R-C Networks and Trimmer capacitors

| Qualification Test Definitions for Passive Components |

Qualification Sample Size Requirements

ME[HI[Ht 22X A ATt SEE ALY
Stress No. Note Sample Size per lot Number of lots  Accept on Number failed AE LRI R S MAT|ETIS A (KAIT)0lA SAHIK 7| Q2oL St ASTAR S| 0f| A FEISHE XA
Pre- and Post-Stress Electrical Test 1 G All qualification parts submitted for testing 0 Z2I5H= KAAY CietA17| 2 SO| HRdt HEH|E 285t TH|ME
B a=e AmE] SEE sl 7| CiA s =5 ZA7|N 2 AR kA I
High Temperature Exposure 3 DG 77 Note B 1 0 2H W =S 2[5l 7| o= A, Qliutel Hal Stk FAT|YUe| 7|ed W e 8l
E{Q| 7| 7= Qlmat 2h2sto] LY et Bl AT K| - A7 st
Temperature Cycling 4 DG 77 Note B 1 0
. . . 2 X~ 62X M YW X|) Its 0 33 = ~ 12.317X| A8 3 X[ 7Hs
Destructive Physical Analysis 5 DG 10 Note B 1 0 A = A f A It
I B2, 54 20 2E7IY US4 71
Shear Strength 31 DG 30 1 0 Lt
FLE|M HZ Itset OFE[OI M HIZ FHost 7|4 AH|A B K| X|2l2
Short Circuit Fault Current Durability 32 DG 30 1 0 S AEEMII}L MR ML DEEAM/0IEA TELEIM HMS 7hsth 7SAMH|2 S 2| X2
o s N 2N} N Hmot, naEs/doleN 5§
Fault Current Durability 33 DG 30 1 0 20 WX, 7lEE A X S
v
2 End-of-Life Mode Verification 34 DG 30 1 0 ofid 2k 200 ~ 2302 & 72 ojid ok 1009 & 72
)
o
£ Jump Start Endurance 35 DG 30 1 0 ZA:13.2%, SH: 25% (312) 30 ~ 40% (82)
)
5 Load Dump Endurance 36 DG 30 1 0
<
- 29 ¢ 5ot 8l ~ 7Bt |
£|CH 10 2HR OfLh Z|CH 5042t O|Lh
| 18] o 23 |
A
| http://www. A 2| HH-2K.org https:// rss.auri.go.kr

s AT HAE 4 U

=
* X|ECHY: [BA71Y 712, 547/, AR E7 4] Helol IE 7Y

O Ol 7 Mol

T.031.8094.8251
E. minkue.ahn@qrtkr.com

¢ RPAISE AFSHS ERERIOI 2t HFRHLICE,

< Inductor > < Capacitor > < Resistor >
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1S026262 Consulting

HAIStE =X JHE BELZM,
| X2 = 7lz0| &

2

Soll 2| astE1 5HE

ofOlgLItt. B{7[M ALl 2 Xtofl Al ojXl= el

-0

K]

Location & Contact Point

oI3HR| 22 AA OFS

e oy

HI| MR A

A& (o= © o]/ w/HF, £, 0|7), Sales Agent(Y&)
50 O~ USA-SAN JOSE
JAPAN-TOKYO |
China Wuxi Lab
O|XMEA = A1 &H
=M FAEE FEHNRERNEAERAHE
Z7| O|HA| BEg ASOHE 2091 T4 SHED HFA YT OMZE 215 K5 and K6, Comprehensive Bonded Zone,
(17336) (28429) Wuxi New Area of Jiangsu Province, China
Tel.  031-8094-8211 Tel.  043-280-3504 Tel.  +86-510-8115-9285

o 2M Lab / Vison Campus

QRT USA Office

O 7|2 HLE MH|A
1502626201 2 7|55 oHd @P+Z0| =

HEH XHE MBS

BHE /A AR I Z AL

HOF St= T2 M A

r

71 A EETF

Action Plan

Implementation

el 7)ok

2 Algle +3

oS Htegez

Gap Analysis

of¢ll/ Ext us

LI X|HE S T2 A XXz} H 5 27

Functional Safety Goals and Requirements

HZE 435 L EISY 2ol

Management and Procsee Optimization Product Verification and Validation

o SHEQ| /AT E0] OHH OF7|2H

* HLEof (DIA) 7H0] = FIA] HZo AEES/H

Rt F2 ‘ 3003 N. First St. Suite 203
- HZ 0= 25642 50(16229) San Jose, CA95134
Tel.  031-546-7543 Tel. +1-650-334-5842
X CIC} |- oiz}h -I
| Q@ TR} olatk
TR et H2HA =
52| HE: +82-31-8094-8211 youngnoh.kim@qrtkr.com
BHEH AR EA ' Sl 031-8094-8229 seungjin.park@qrtkr.com
2
o|zl%= 031-8094-8214 jinsu.lee@qrtkr.com
HEE 031-8094-8222 youngryul.shim@qrtkr.com
RSAt HEEE A2
O| ZEH 031-8094-8216 kyoungtae.lee@qrtkr.com
ZI= / Mechanical A8 Azt 031-8094-8228 sukhwan.jung@qrtkr.com
= 24 NS 031-546-7547 hojoon.suh@qrtkr.com
Mz 24 0|53 031-546-7550 songhee.lee@qrtkr.com
FIB 24 o|+g 031-546-7546 soojeong.lee@qrtkr.com
ESD /EOS/ EMI raR=ps| 031-546-7549 dongsung kim@qrtkr.com
Radiation Test Hi=E< 031-8094-7058 dongwoo.bae@qrtkr.com
A2 M HRK XA otalg 031-8094-8251 minkue.ahn@qrtkr.com
= e ket olz+ 86-185-7664-6240 h | k
=) + - - a . .
(Wuxi Lab) onggu.lee@qrtkr.com
Ol= =X/ 2 Al 24 H S Ki 1-650-334-5842 h ki k
+ - - -
(QRT USA) ong Seop, Kim ongseop.kim@qrtkr.com




