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BRMERITEHFMIXR (HTOL/LTOL)
=38R/ R 1RiR% (HTGB/HTRB)
FEZKIERFIRE

(Write/Read/Endurance/Retention memory test)

KPFEFR DY (MSL)

FEH TR (Preconditioning)
BRMEREEESNIR (HTS/LTS)
REBEE(RSE)FHNNR (THS/THB)
RERERREAEIRE (TC/TS)
EBEEFRR (PTC)
BIEREEERN /7R (HAST)
DOERT R M T AR M (UHAST)
BmEZEERLR (PCT, AC)

R TSR R IR Y (Charging/Discharging Test)
LEDYEEZME (Luminous flux)
RENIRLE (Vibration)

SAIEE (CERT)

BIERE SN (HALT)

MU E IR (MS)

&4 (Drop)

WREREK TS/ Bl /Hoh AR ED
(Board Level Drop/Bending/TC/VIB)

3k 84 (Tensile/Shear)

% /Z#h (Torque/Twist/Bending)

IRESER /ML (SD/RSH)

ESDizx& (HBM/MM/CDM)
S8 (Latch-up)

BRI/ RFERESDIREE (Gun ESD)
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TLP (Transmission Line Pulse)
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Real Time X-ray

3DCT

BA R DT (SAT/SAM)
B 1AE M (Curve Tracing)
Ft& (Decapsulation)
FREE/#05¢ (Grinding/Polishing)
™A AR (Chip Delayering)
BF%54 (lon Milling)
3B (SEM)

BEIE(Y (EDS)

EMMI (PHEMOS/THEMOS)
OBIRCH

ZFEidE Dye & Pry
AIMoHr (Optical Scope)
1HE iR

X-ray Photoelectron Spectroscopy (XPS)

Secondary-lon Mass Spectrometry
(TOF-SIMS/D-SIMS)

Auger Electron Spectroscopy (AES)
Atomic Force Microscopy (AFM)
3% (FE-SEM)

WERREHE TR (Dual FIB)
ESTERER (TEM)

B FREEMAIIE (EELS)

XRD (X-ray Diffraction)
EBSD/ASTAR

BRBEEE TAERIEMY (ICP-MS)
BRBEEE THRRS IR (ICP-OES)
XEHETRFLHIEY (XRF)
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Automotive Electronics Qualification
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GMW3172 ‘Reliability for Electronic Components’

ES90000-01 ‘Inspect of Solder Joint’

ES90000-04 ‘Reliability for Pb-free Soldering’

Automotive

ES90000-02 ‘Delamination inspection for Mounted Part’
AEC-Q100 ‘Qualification for IC’

AEC-Q101 ‘Qualification for Discrete Semiconductor’

AEC-Q102 ‘Qualification for Discrete Optoelectronic
Semiconductors’

AEC-Q103 ‘Qualification for Sensors’
AEC-Q104 ‘Qualification for MCM’
AEC-Q200 ‘Qualification for Passive Components’

ES90000-03 ‘Reliability Test for bare PCB’

ES90000-05 ‘Highly Accelerated Life Test’

ES95400-10 ‘Environmental Tests for Electronic Equipment’
ES95910-93 ‘Environmental Tests for Air Bag System’

Automotive Level
Mechanical Durability

Sub-system level
Qualification

Component Level
Qualification

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

AEC-Q100ZE AR (IC) MR SEMITMARE, HENRERNEEEEE X T OMER, XE2EATIT

AEC

B EEERISEFTSENRE, BTN EZRENFI UKL BAGES 2R A SN,

Q 1 0 0 Grade Level 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

| Qualification Test Flow for Integrated Circuits |
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Automotive Electronics Qualification
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AEC
Q101

AEC-QI01Z2AFIMEmE—ToH (FIUIFET, ke, IGBTMRIAE) AN I8 HrIITE, AEC-QL01

EH—ENRm B AR, ZMEATIHERE B AR IR FESE B ENIEHA %,

Temp. Range Discrete Semiconductor Type

-40°C to +125°C

Discrete semiconductors except for LEDs

QUALIFICATION TEST DEFINITIONS

| Qualification Test Definitions for Discrete Semiconductors |

AEC

Q102

AEC-QI02R B FIHMEIAZEIERIRE (IR TRE, SR IREFBUCAN) B9 (BEBOCRAN) BT

Ho BALEERTXEWATE ASMMNBERR R EITE A ST,

Temp. Range Discrete Semiconductor Type

-40°C to the maximum operating temperature

Discrete optoelectronic semiconductors

Stress Abrv bata Note VSample Gl Referenge' Additional Requirements
type Size per lot lots (current revision)
All qualification User
Pre- and arts tested per the specification or
Post-Stress parts P P S Test is performed as specified in the applicable stress
1 . TEST 1 NG requirements of the supplier's
Electrical R reference at room temperature.
appropriate part standard
Test A P
specification. specification
Pre- JESD22 Performed on surface mount parts (SMDs) prior to Test
2 conditionin PC 1 GS qualification parts A113 #7,8,9, & 10 only. TEST before and after PC.
& 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 B-101 Inspect part construction, marking and workmanship.
. Individual Test all parameters according to user specification
Parametric 3 .
4 e PV 1 N 25 AEC user over the part temperature range to insure
Verification Note A U L .
specification specification compliance.
1000 hours at the maximum DC Reverse Voltage rated
junction temperature specified in the user/supplier
High PN specification.
5 Temperature | HTRB 1 S\)“E)Ii 7 Nofe B MMlIOLBETNII)etYIfc())dlA The ambient temperature Ta is to be adjusted to
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 Dielectric DI 3 DM 5 1 AEC-Q101-004 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 AEC-Q101-006 For smart power parts only.
o Note B
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.

| Qualification Test Definition for Discrete Opotoelectronic Semiconductors |

QUALIFICATION TEST DEFINITIONS

<FET>

DIODE

Q

Electron

No current flows

across this junction

Battery

< Diode >

Sample Size  Number Accept Test Method - .
# Stress ABV  Note / lot Sileis | Gierh | (e e, Additional Requirements
Pzgs—_si:eis All qualification User
- parts tested per the specification . PR .
1 Electrical TEST N,G requirements of the 0 or supplier's Test is performed as specified in the applicable stress reference.
Test and - See also Section 2. 3. 7.
Photometric appropriate part sta'nfiarq
Tost 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  atleast before Test #6, 0 JESD22-A113 Temperature must be reported when preconditioning and/or MSL
g #7, & #8 is performed. Any replacement of parts must be reported.
Test before and after PC.
All qualification parts
3 E\)ﬁs{]g?l EV N, G | submitted for testing 0 JESJDEZ[;I-EIglOl Inspect part construction, marking and workmanship.
except DPA and PD
4 Parametric PV N 5 3 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
Hich corresponding drive current according to derating curve to
Tempegrature D.G 3 JEDEC achieve max Tj defined in the part specification. Test 5a is
5a Operating Life HTOL1 X, Y 26 Note B 0 JESD22-A108 ec:uwalent tod5b |f'no derati)ng. Fo:j u;e within specl!aLgalppllcatlon,
HTOL a on_ger_test. urat|on may be neede to ensure reliabi |t.yiover
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
Hich corresponding T solder according to derating curve to achieve
Tem egrature D.G 3 JEDEC max Tj defined in the part specification. Test 5b is equivaient to
5b ) ergtin Life HTOL2 26 Note B 0 JESD22-A108 5a if no derating. For use within special application; a longer test
P HTOE ? duration may be needed to ensure reliability over application
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 (Cpic> 1.67).
. MIL-STD-750-2 Pre- & Post-process change comparison to evaluate process
21 Die Shear bs b, G 5 3 0 Method 2017 change robustness. Data may be prvided within PPAP (C,, >1.67).
. Only for parts with Sn-based lead finishes.
28 \g:—l(l\snlft?]r WG G rssg‘t;?; ;fgtaiss fﬁ:t;isé AEC-Q005 Test to be done on a family basis (plating metallization,
lead configuration).
&5 - ": =, A .)
<LED > < Laser Diode > < Photodiode >

11
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Automotive Electronics Qualification
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AEC-Q103E3EXMEMS= @By aI et 50, SE5@ICNIEAALL, 107 1A 3R A RIS MRy BTS2t iT
EIE, FUFRSHIE T Microphone. MEMSE FB#l#&,

HATRARDNEHRBIMED, FRIEEZERENEREEMRE, EMETRB L —MRVICERS
s BRitbz 5, BONEIRE R EEERMADASHZ 2 ThAe s Bah B8R ThaeH, Hit, FETRIEHIRE. €
BILUSEHI N AR AR RVIR (RIS R, FHRIBREBRIME FAREFRENRR, FIYRES (e, A&
%), (LR, BE, BEMES, NMEEREFmEANERN—E D FHEIFEERErRETaRT
AR

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

Automotive

Acetone

Wheel Cleaner -

- Corrosive
! 4 - o p
Atmosphere !

Vibration

Interactions of

Mechanical

Chemical

Salt Immersion Environmental and SRRl Shock

Functional Loads

'
N
1
'
3
1

Cleaning Solvent ¢~

< Microphone >

ML

Pressure TC

' Chgmlcal ~-» Constant Load
| Resistance
: e S Aty 3
“| Condensation |
Humidity with ‘ pust
Sulphur | | SRRV T Behecey - e ‘
,,,,,,,,,,,,,, v | |
: i Shock :
3 o : : |
1 Preconditioning
HAST & THB . Shock (st#Reflowsimuiaion)| | <Yled ;
,,,,,,,,, ; o RN : y
| E o | Constant
kst i L | Constn
IS prrera |
v ! ‘

Biased Pulsed 3

>

<TPMS > < MEMS Mirror >

AEC
Q104

AEC-Q104@MCP. SiP#Stack ChipEEZFMNZ EH = mENTFEIRE. BERiE, AEC-QL0481F
AEC-Q100. AEC-Q101F0AEC-Q2003(EiFA, MUK BT EF RN~ RAIPCBENRAIES (Solder Joint)
IIFAYBLRIAEG TR

Qualification Test Method Options for the MCM

O Case#l. HIRIMBAEC-Qual.iFHLER,

> {XHHIHIT Test Group H”
-BR, FERIBHEXVATE LR AIE (e.g. CAVITY package items, etc.)

O Case#2. IR FHIMBAEC-Qual.iFHLER,

> AT AEC-Q104 B IR

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

Environmental Mechanical ChaE;i:;:Iifstics
Low Temp || High Temp Power Temp High Temp || High Temp Mechanical || Constant || Mechanical MCM Pb ESD
Storage Storage Temp Cylce Operating High Shock  |[Acceleration||  Shock Drop Test || Free (HBM/CDM)
(LTSL) (HTSL) Cycle (TC) Life Humidity (MS) (A 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 (Sp) (XRAY) (LU)
Cycling (TS) Test Rate (DS) Shear Shear
(HAST or (BLR) (ELFR) (SBS) (WBP/WBS)
THB)
! !
Temperature| Visual Gross/Fine|| Internal Lead Acoustic Lid
Steps Inspection Leak Water Integrity || Microscopy || Torque
(STEP) for (GFL) Vapor (L) (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.

ELECTRICAL
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)

12

13

9Aljowolny




Automotive

Automotive Electronics Qualification
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AEC-Q2002 A FiHMETRIcH (MBS, BREMERE)MiT L, TRIETEM=RAEHENRET
E, HESTRTHFE (GR35 &) 80,

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

Stress No. Note Sample Size per lot Number of lots  Accept on Number failed

Pre- and Post-Stress Electrical Test 1 G All qualification parts submitted for testing 0
High Temperature Exposure 3 DG 77 Note B 1

Temperature Cycling 4 DG 77 Note B 1 0

Destructive Physical Analysis 5 DG 10 Note B 1 0

Shear Strength 31 DG 30 1 0

Short Circuit Fault Current Durability 32 DG 30 1 0

Fault Current Durability 33 DG 30 1 0

End-of-Life Mode Verification 34 DG 30 1 0

Jump Start Endurance 35 DG 30 1 0

Load Dump Endurance 36 DG 30 1 0

< Resistor >

< Inductor > < Capacitor >

Strategic Test Service

Board Level Reliability Test (BLRT)

O f+ A BRI SEIE 1T 2
FiB B Fr=mEICTTHRIPCBZ BB AEMIES (Solder Joint), HPCBAFmBBRILIEWNIRA, iRih, BA, ERESFEMH
WRPH, BRRH, #mBSERET, SETmESE. M/REILDIHHES IR RESHIR TED, fIINRER,
IREh, i, BENEENREHNE (XLENX AR SEFR), URFRMEARIRRIE S HFUN A - R TR R S,

O QRTEYIRK AT SEIE 1T AR SS
#REDIRIE

(Vibration Test)
RIESENS S FUAPCBRE,
(& Solder JointTEPCBR EHRhZR
THREIR,

Zehitis
(Cyclic Bending Test)
PCBZ IR AIRE &R 4 7E L = ok i/ IR,
THEREFENEN, XES
Solder Joint Crack=4ERHNEERHA,

AEEF IR
(Temperature Cycling Test)
THE~= mEBREAR
REZBTEE/ER,
MEBR7Z5 A Cracksy
DelaminationRE.

599

IR REREE(RE)Fmli

(Mechanical Shock Test)

FHESE E I ERIER,
WEEFHABEREE T S ANEE,
SEHEDR S,

(Temperature Humidity Storage Test)

Solder JointB EE O SEHEUR FIMCRYAFE,
AINA I O] 7E = R i e 0,
TEERES BT B AHERS, IMCIE AT SR,

o7

15



Strategic Test Service

" Power Device Reliability Test & Analysis

O ftABIhRBA AT ?
1hs531F (Power Device) REREMMANRAKPRESTERBEENARSS, ATAL~RURERNEHE, BY
REBTTHTIFRIMEIEEE TN IREE (Si) 51, PRI @RS MRS, FINSICAIGaN, 3 BRI

BYR] SN

| HILERRECE - (%) HTGB, () HTRB |

High Temperature

s |

—
—
—

2Je,

High Temperature

S|

D

—
—
—

no

O QRTHEYThRZZHITEF DT ARSS
RREMEHNSHIIRS— —RE. SHENRAES, URBHTHME—S
. EFo. BETWERREYR, HAESMREE,
BITES | #ERHER, BRChamberfIBIIRIRWAR, el T M EHEMARBHHTEFHED RN EMILHRIL.

S, hERBUNITREMNMREREL, AITFARAMNEESHESEERTE N TEMNMENRIFMATIE S,

MRERBASSMERONERMND T TRMM SN OINLE, FIREIEERRERE, W ARMEField R
HEEZNDEES.

« SiICHMIGaNF™~ M F RIS

' LED Reliability Test

O + A LEDAI S iT(d ?

orY

LEDRI et iX 30 T EARIEAECHJEDECIH I ITR#HTT, TEZ BRRIRMF, EEMEEURE T REBEIFMEMI AR
FMAEBHBITF. N7 IHENAFEHN~RIEE, FELTEN iRt R, JUNEXEE (luminous flux) SRBARFE (lumen

maintenance), Z#YCIRAVMERE,

O QRTHILEDRRSS

BURBEE—TERAIMHNRDEK, sJLUNEEFLED™ RFBRA~RIRE, Lo, HI1BE R TSR SRR
ERIRIIEHE, BT TGELEDAISEMURAEENERS. R, TMUKEBERME (USCAR-33. AEC-Q102) E3KHY Full
Qualificationid IR Ht—ihTLHIARS T2 H B I Ko

Low Watt ] 1000mAh aw
nERW -
HAEE 8
rEEEE t
WiEzaR) - 100,000 "
IF@Eas : 20.000 ¥
WEBAAR) © .00 "
IfaBaas 0.000 ¥
Trigaer Ties : o s

A
0006
Qo \
= e

120 M0 M0 MO 400 420 40 M0 40 500 520 540 550 380 600 620 G40 650 630 00 T O T TMO B0 AN

1Bl | ) | 1w |

vF ¥ Photn | et |SlnuLLl\ll|x |v JDI.I oo Fealittave | dominantw

L 10000131 5597629 1T0EE 118360000 03256 03417 €37281 S8061439 4307717 5068768
W 2| 73274 0000020 SETAMT0. 16067 113020000  DIZ0E 03499 EAS002 SG2IESH 4404507 5414950
L TH887| 10000013 sATI528 14995, 113780000 o.E29 02289 GL70TS SAAAI0TL L20T108  SER20:E
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Strategic Test Service

~ SSD Reliability Test
O +42&SSD RDT ?

Reliability Demonstration Test (RDT) @—#AISEI4IERRIAR, RATFRIE~REERE AR EENZ AL, BiTEN

#91sL 30, DevicedliE ™ v] LU E DeviceFUTMERZ ap 114 AE,

O SSDIAIEIXIE T B

EREHIES A TR, EBSSDIRARTEAIER, UMITIRIER

SPOR (Sudden Power Off Recovery) S T ST
Y1zl

{EBRISE14IERRIR S (Cold RDT) BHTER T 500/ BB AT SRR I 38

=R SEMIERRIRE (Hot RDT) 1E558 T #7500/ B3 LA _E B9 AT S2 14 BRI L6

TE40°CTF#1T3NARISSDE NI, EEHMFER High Temperature
Data Retention(EOL-End of Life)

HiERE LR

RISk Temperature & Humidity 1E45Device MM RVREFEESMG T i#TIHE

(Environment) Temperature Cycling TEHAN IR SR (-40°C to +85°C) it TiR e

Mechanical Shock, Vibration, Bending, Torsion, Module Push,

FRRIN :
WPERHERE (Mechanical) Magnetic Field, E-Field

JEB (Certification) RoHS, EMC, Safety

O SSD#OX&

2.5 SATA M.2 SATA VBVBCVVMSATA

O QRTHYSSDARSS

MREFRARENRDTINIVEES, BT A AN IHMIAI SSDRENES, W~ MmEy A 5E, H BRI UE R P IMAZFRE
BRI EST. LAY, BT B/RSSDMERERIMB/sec. IOPSHISMARTE S, BJIATERDTHAIE] LAY s #227= fR k7S,

FRFEBGen3MGen4HORBHNIGE, IUAESIFERY (BULEE/[ZEURIIEEETT) BATHANER,

18

orY

"~ RF Biased Life Test

O 5104 SAHF 4 ITELIRIE (RF Biased Life Test)
MEESGNEERNNBEMZNY K, RFEFGENAUSEHETEENEE, FIRESMNIE S EET IR —FIFERIERISPR
BRAZLE, RSP ANURRHIES, ZEEETEEMESAEGNERER, RFLSEUMRNARIET, U
GBS M IIENRE N ST, LU HERE,

Mode or Functional Bias

RF Input(s)

@)

Pulse

I VAVAVATAVAVAVAY

Continuous Wave

o YNNI

Modulated

RF Output(s)

High-
Temperature
Chamber

DC Bias Power Supply

O Time Zero Service
RFBLAI 14T Time Zero Service, BHRIR@EIL B AINRINEM AL TIFEARRMEMINE T HFHITREMERYK, UZRAR
FEHIGERE T AT 8], BITATEIREEH, RMIBERFPNEEIE, LUH TEMESEINEENRT, BT ENIRIRSN, B UER
M2 XK FERFEFESE, UG~ R @8 M

|—| |—| |— RF Input

* Switching/Pluse

V!

® >
« Continuous Wave Oh 504h 1008h
A A A
1 1 1
1 1 1
1 1 1
WWNW _— 1st Funtion Test 2nd Funtion Test 3 Funtion Test

* Modulated

19
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Strategic Test Service

 Battery Reliability Test & Analysis

O 2 B M AT Se T ?
BESETFI. DHEFR. BTEESHERTFRNER, B REEN B EROTHHEEEEAREN,

HHEFEUERRERES. LFREESFERMAMANERRERZHN _RE, B2, ATREFAINEER AR
BERMRIPBERET MG, K5I RARBBIFESRASHENTELZESFHY, RItEEI ISP EIIEREHRERIE, X
RO EEHR LR,

UBET FTIR ICP-OES Nano SIMS SEM-EDS/FIB
e TEM-EDS/EELS * TGA-MS e ToF-SIMS * XRD o XPS
e BET e FTIR ¢ ICP-OES e Nano SIMS * SEM-EDS/FIB
e TEM-EDS/EELS * TGA/DSC e ToF-SIMS * XRD * XPS e Raman
e GC-MS e LC-MS/MS ¢ ICP-OES ¢ XPS NMR
o AFM ¢ FTIR * SEM-EDS ¢ XRD
e Tensile Strength e TEM-EDS/EELS » TGA/DSC * 3D-CT X-ray

h LY

FIB / SEM Cs TEM with EDS

Suface and Cross Sectional Morphology Elemental Mapping and Lattice Structure

ASTAR / EBSD XPS

2| Lis LeCo3 | Nizp Ni(Jo).

20 LiNbD; ,, NizOs

@ = El am am  8E 60

Chemical Structure on Surface

3D—CT

Raman shift fem ')

Chemical Information on Particles

EELS

Light Element Composition & Elemental Mapping Crystal Structure of Electrode Materials

O QRTHYER AT SEME (AR DA ARSS
RUREIE ISR = S E B U RIFE B F R &P EAN SIS e E, H ARG EEE A
BARBIDH T2,

 SMT (Surface Mount Technology)

O A EBSMTRIEM S ?
HFEMNFSESH FmTEIRLR, BESEASocket # Test Board #{TBRRERE, B FENSRLSH MIELE
(WLCSP) B97=da, R F&BINEBRIFIIAE (MIEMC), TEEASOCKETZEBS(ES, NIEASMT/EES Test Board LUEHEE

=MESo

O QRTHISMTHRSS
BURSFIREMHREIEFSMTARS, MEEWLCSPESMTHE MR RIEEE, MUKBLRTZEBoard Level E##1TR] 51411,
N T IREEFHISMTRE, $11TSolder PastefATRZRIGEFEAX-RaydIVoidteZE. Auto Visual InspectionZs, BATIRMESF
FrB9Soldering Service, flalSelective Soldering,

-

Auto Visual Inspection X-Ray M/C

-

e

a2

Solder Paste Inspection

(s
| s "H

Reflow System Selective Soldering M/C

Prad 0 76 (1) [T108]
Boded I; 2{#7)

Auto Visual Inspection X-Ray M/C

I masmssssssss " S
= !

; A K . "

-
:
:
8
4
i

Solder Paste Inspection

20
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Strategic Test Service

22

Transmission Line Pulse (TLP) Test

O +A=ETLP?

ERLpoR (TLP), TLPIRANIKEIELU T R EFEF S HRESDIRIFSB AL, HBECIRERIUBRFRITHE
PirIhEE. BEBRFEAIMSESDE XBYAISEMIRRR, AR LE IR AT Settinl .

O QRTHYTLPARSS

&, ATIREFSAChipHNRE, EREHTLIPNELERMEWERES, HMRFREZFEXER, REAERHERS
EEFRHETLP WaveformZERa9MIE RS .

BTESDIRNE (A1HBMAICDM) HEEF MA@ 45, B2 TLPAI LURHE L MR,
BE, FREARIEPELEAESFARNERRRZ—E5ESDEXIAISEMERH, TLPRAIUKRFEAISESDIEXAIA] 5

MR, FEWERTT mBYREAT, TLPIRMHEEIEU T BRItV B RIPEB RS EIERFR. HBIERI AL 5ESDR
KHYRISEMEIR)EL,

| TLPMEERE | | TLP Test Probing |
B ( . |
Transmission Line Pulse Oscilloscope ] -

T 'l

I=

Probe Station

—

Wafer Package Chip

| Device Characteristics Check by TLP |

| ESD Circuit Design Window |

Diode NMOS Current ESD design

window

A A

«— I

—

VBD Snapback

<Y

argin

Vsb  Vu Vsp Vu Voltage

ox?

Soft Error & Radiation test

F 5B, BFHIREBIRTES oW

O L5k, BFTHREIBTGHNSH
FEREREIREFSAEANNM/RENF. EFETFHNMEN P FNEFEFEISBYS SN BRSNS FEE T
o B EIRSHI TR,

BF A ERERREBRNER, TARE. WTAENEANE TR LB EEIE E1E1S026262 (FH4SAEER
2). ITU-K.130 (BIEIREREIRITERM) ERRTIRER 2E ML, HTREAEITE;

(2) Neutron collides
with a Si atom

(1) High-energy neutron
Strike a semiconductor

High-energy N
High-energy Neutron ...\ Silicon
Neutron ) o Neutron
3 o !
K@) > o
g
Alpha
. Particle
High Energy 8. (charged)

N+

e v
ChargeN‘
Particle T

(3) Changed particles can cause
operational problems

P Substrate | SEE Analysis System |

O World-Class Radiation Effects Capabilities. QRT’s “All-in-One Service”
BURBEFZEMMTLZRMFENT WHIR, A+SE, BFoHRETERITESE SRR R,

Radiation Test @E

e Thermal Neutron & Neutron

S

® Protons

I SR/ RAT LR e EEC 3L EFRAAEIE TG

* Heavy lons SR QRAREINSLE || ZESHERNY AR | | MRRFRSNRNE | | B R LNES IR

 Alpha Particles BEIRNEMNERGIE | | RIHESSTHRERG | | SREMWE, TRUBT || SRUARE, 8FERT
RERPERAAARR | | BBITERIGIHR | | G @KE, REMe || ERERTINERE,

* Gamma SO 2 Z, RIEAEF, BRI,
S GE VA TEENRGEMEN | | - BEEREHESE. | | - ERBEEamEs - 15026262, JEDEC &

« Alpha Particle Counting R BT %éﬁfﬁ%@ifﬂﬁﬁﬁ%ﬁ%_/ (PN HI) iFd AECT k. 4T
REMBEFERFT || ~qugotimsnn - MIL-STD-883, 7502,

e Total lonizing Does Effect % EEEmY

® Soft Error Rate - i EA: SEU, MBU, - NASA ESASAZERR
SET, SEL, SEB,SEFI. -

e Single Event Latch-up SEGRZ o

© SEFI Test & Analysis

- OEM In-house Standards
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Reliability Test Ry

Ot AR R T REE S ? AR B T R ORI SR 2

EFNERBREL, BRFRESHEEL, NEBFRIIEIHEFNNTEZETERA
A, NS BFmB A SEERRERREMINEN LU R ERREER, 7]
SEMBAETRERANMMEIRIT. AREBNRAKFREMAMLRE, EhipLE
EHFREFHERANZ AR

BFmAY A SRR E XY

2y (B3

AISRETHENFTERRIERAN, B0~ mENSENENE, BIATRESESTITIE. SiEEF~m NRESE
THITIRARE, BB LLTEERRA TERMAIARIAR.

BN, 255 CAIZR I FiE17800:\ 87 HIPFI T RIS, 1F125°C A {Tit52hd, 10/ TR E.

FRUIARFLTRSEN. EENERNNENITGE BRI E, XMXRRIAIERE (Accelerate Test)o FF1E. FHL.

=i/ R R TR A R I E A FIEE L
R PR = RAVTHRERE TS 12 2R AV HA R A (R 57 R IF I RERTABESR
. . _ e o 2 s e o MR RB|EEEXENFERE (FE. MR BRENT) TMEMRKE, aIGBERITAENAFP LRERSKNER
e e A g HIRRIIR. ASHSIEHIEHEELIRMTE, 00 T1000 Hlod BT TE” KA R EEARL,
S P EK%:‘:IE|/\—)L \ %0 ,:v; Di’ \[DTEEA Dj& o
| ETSEMEIRIE 33 |

B, FFMTUHR TNARBREEEE. AR, RoNZSMESENTHIFE, Lo e
SR BT 57 1 A TR RO 75 e ; Environmental Testing
BURFREEISEU LA EMERAREMER S ITER, HEER. EANANTHR. ' Mechanical environmental testing . Combined environmental testing ' Climate environmental testing .

Y G eh o 13 SN IR LS4 Yo 7 . , --------------------------------- F el S
%: &a%&ﬁ?’ TP NS AV AL HEER, MAREOEMNE : shock, vibration, collision, :a combination of both kinds of : gas, salt, rain, wind, pressure,
N -~ \/ acceleration, loud noise, strong factors humidity, temperature,

\ blasts of wind solar radiation
HREE

it

PR ABETLEY iRkt SN T ZRRAFANT RIS AU LT ERKIE. HE, FERSEHE, JUBINZESF
RRERNARSEREAEIGHIABF MBS,

AT LEBAERDIRER AR By, AILUANE. BRSS. AISEMZFAEATF, iIHEBL~RESEN (RILFH) F=m. XiF, 7
FEMHIERENFM BRI RTURR, a7 BFEEN (reliable) AISEMHIE, MMMEE—NEUHEE, ZMWEME
KA E,

INRKHEAHZE, BMET B, B RDEARBOREITEMBIHE,
BEEF AR L, B ARRINNERULHIR,

X, EBRFFmP, AR RARERIEARNNERRM T RESFN, HES T EENLEER
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Failure & FIB Analysis

CARRSH (Failure Analysis)

ANTHEF mbEPHNA LRI HIIRRE, FERFHDTTENZAR. QRTREER
BERFNDIMEE. MENRRSHProcess(ii2) MEWFENFATIZNN, BEBAFEB
WRENFSAIC, DITH. TRTHMPCBEESMBFEHIITRINIRS.

DIARSS

Failure Analysis

B XA ROMIRS, ATUARMEBSMYREREILE, BRRSERE, ZERARIG, @I
INEBBRIIRAREA (Root Cause), FBARRE T Z MM AR AIBERENFR R, SHbA LA R )5
TEE, RIBETER, BT EENGIFKEER.

FERIT I
2ERSS

Non-destructive
Analysis

e
A ERARSS

Sample
Preparation
Analysis

O BF i/ EHHFRITEN

= —

Poly Filament of

$2{4FIE (SAT) IC Gate Layer

Wire Open (X-ray) Laser Via Crack EMMI Hot Spot

SREE TR (FIB Analysis)

MREFREZSMFIBIRE, W T+RE. BEFEANEFMHEIMIEAN~RAEEENITER, TEEFSEICEE
2. TEM Lamellafl4F&ICEBEMES A EIRE RIiHHIREN F BRI TER,

Cross Section Analysis

Circuit Modification TEM Lamella Preparation

26

Material Analysis

& vip S oAy

B EMEFF=m (application) EBFMENE LD, MR RIRPFEENEMEHEHRE . RRSEIN. B

MR T DI FECBIMR DRSS

Specialized High Quality
Analysis Reporting

Solution based
Project

o

o RURBRFHR D (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

s EREHESARS
o NRRINBMHITEXINE
° NEERENMEIDHRecipe SetuphRS

o

o EARFEMAINAN DT TR
o i@idTech-mappingiREF Mt DRSS

o BIRRITTIRAZW

* DSLEIRS

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

£ St PEAR A L R E 4544 (F1B) Nano Cellulose(SEM)

FinFETHREIZHI(TEM)

Cu FollZREGrain(EBSD)




National Support Project
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ARSI E /AR ENAEL

& o

AREAHEFELRE

BE B
FRDS | HRYERHE, STRIES T m Al SEEH T AR

BB HAiE]
SRR

BEABY~12831 AR RIEHREEIR
HEERPNRPE, MEEFRL

QRTERHAVERARRS. il &8
INE, BTG, IFREEITE. KESTRERD .
AN ARBYIZIR. RAFREEOZES

BFEFL180~19012867T

FEXER
N
SRR

= 2z
2

SiRDYE
BT AR

FJN 1 13.2%, FRUE © 250%(I14)

TFAE~212%T SEAST~-TT AT

B 5B ] SEIX(48) s£2x06A/7H)

i

http://www. 22| JHI2 H.org

b

P B A R E = I A AR IR (KAITHE TR SR T B
TR SR R R S0, mmdll, MM RIS

AL BB E

FUNR L A A EE = A D R TR IR E
MARFRAENEERENIMERE, B 5RET I
AGBETE, BeF/ NIV AT S DHERAARE

o

BEIAY~12A31ATRIBEHRGER
FHEERF/ N

QRTEIR MR AR IRS IR E IR A
HIAmTE. IREETHE. WESTRERS TS

FHL120~1501287T

30~40%(H <)

REZ5AAFHTT RETTHET

https:// rss.auri.go.kr

X BB RTRER R ETE

X EERWR I FE (FNRLERE) « (PREWE) o (MEEGERLE) RENROEIL

O ARABRAT

Ahn, Minkue %5

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

Location & Contact Point OR

REILE

Business Locations: Korea (Icheon, Gwanggyo, Cheongju), China and the USA, Sales Agent: Japan

13
KOREA €€ Ensuring Nationwide Service infrastructure by
the Establishment of Testing Laboratories
at the Country’s Leading Economic Hubs
(o) O USA-SAN JOSE
J
CHINA-WUXI ‘
O LAB O Joint Venture
FHRRERVEAREGRAT
Address 2091, Gyeongchungdae-ro, Address 215, Daesin-ro, Heungdeok-gu, Address K5 and Ké, Comprehensive Bonded
Bubal-eup, Icheon-si, Gyeonggi-do, Cheongju-si, Chungcheongbuk-do, Zone, Wuxi New Area of Jiangsu
Republic of Korea (17336) Republic of Korea (28429) Province, China
Tel. 031-8094-8211 Tel. 043-280-3504 Tel. +86-510-8115-9285
Address 109, Gwanggy-ro, Yeongtong-gu, Address 3003 N. First St. Suite 203
Suwon-si, Gyeonggi-do, San Jose, CA95134
Republic of Korea (16229)
Tel. 031-546-7543 Tel. +1-765-440-1767

1 Contact Information

Overseas

IC Test Data analysis
Domestic(Korea)

Automotive Electrical Components Test & Data Analysis

Vibration / Mechanical Test
Failure and Defect Analysis
Material Analysis
FIB Analysis
ESD/EQS/EMI
Radiation Test
Reliability Voucher Support Project = Domestic(Korea)

Semiconductor (China) / S
Electric Field Test & Data Analysis bl Clifi
Semiconductor (USA) /

Electric Field Test & Data Analysis San Jose, USA

Young Noh, Kim
Seung Jin, Park
Jin Su, Lee
Young Ryul, Shim
Kyoung Tae, Lee
Suk Hwan, Jung
Ho Joon, Suh
Song Hee, Lee
Soo Jeong, Lee
Dong Sung, Kim
Dong Woo, Bae
Minkue, Ahn

Hong Gu, Lee(Zs3#tH,)

Daesik, Yeom

+82-31-8094-8211
+82-31-8094-8229

youngnoh.kim@qrtkr.com
seungjin.park@qrtkr.com
+82-31-8094-8214 jinsu.lee@qrtkr.com
+82-31-8094-8222 youngryul.shim@qrtkr.com
+82-31-8094-8216 kyoungtae.lee@qrtkr.com
+82-31-8094-8228 sukhwan.jung@qrtkr.com
+82-31-546-7547

+82-31-546-7550

hojoon.suh@qrtkr.com
songhee.lee@qrtkr.com
+82-31-546-7546
+82-31-546-7549

soojeong.lee@qrtkr.com
dongsung kim@qrtkr.com
+82-31-8094-7058 dongwoo.bae@qrtkr.com

+82-31-8094-8251 minkue.ahn@qrtkr.com

+86-185-7664-6240 honggu.lee@qrtkr.com

+1-765-440-1767 ds.yeom@qrtusa.com
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