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VEAF A REIRK (ELFR)
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(Write/Read/Endurance/Retention memory test)

KPFEFRDHE (MSL)

FEH TR (Preconditioning)
BRMERCEE SN (HTS/LTS)
REBEE(RSE)FHNIR (THS/THB)
RERERREAEIRE (TC/TS)
EBEEFRE (PTC)
BIEREEERN /7R (HAST)
ISR E M4 TE R B MK (UHAST)
BEZRERLRK (PCT, AC)

FFS KR IR Y (Charging/Discharging Test)
LEDYEEEZME (Luminous flux)
RENIRLE (Vibration)

S &5 (CERT)

BIERE S (HALT)

MR E IR (MS)

BZ1458 (Drop)

RERESE/ B i/ Foh i AR ED
(Board Level Drop/Bending/TC/VIB)

3k 84 (Tensile/Shear)

% /Zh (Torque/Twist/Bending)

IREER /ML (SD/RSH)

ESDizxL& (HBM/MM/CDM)
HIB38RL (Latch-up)

BRI/ RFERESDIRIE (Gun ESD)
B F7id38 (EOS)
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S ER I BB SRR G0

TLP (Transmission Line Pulse)
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Real Time X-ray

3DCT

BRI DT (SAT/SAM)
BEBEDHT (Curve Tracing)
Ft& (Decapsulation)
FREE/#05¢ (Grinding/Polishing)
A EE (Chip Delayering)
BF%54 (lon Milling)
3B (SEM)

BEIE(Y (EDS)

EMMI (PHEMOS/THEMOS)
OBIRCH

FEidE Dye & Pry
AMoHr (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 FREEMIIIE (EELS)

XRD (X-ray Diffraction)
EBSD/ASTAR

BRBEEE TERIEMY (ICP-MS)
BRBEEE THRRS IR (ICP-OES)
XEHETRFLHIEY (XRF)
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SHEGIE-FIEBKANY (GC-MS)
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Automotive Electronics Qualification
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L AFERFERERNIAE

SZE T RER D RIIAECHTE RIS FOEMIT S B R NI ISR 8T

ERRRFRKRVABFRENRDESE—ENESFRNHAREZ LT HINRIFE (FIaixd, K, RERBERK) 89
M, XML BHVNBHATH, BFEBFFHFESERTEANERRE. 9, ATFEEIIRFNHRESRITEM
Wi, A EE #E AR EN SRR ENNHAERHITEERM, R/REFRENNIHILIT RSS2 25 MRS,
LURIEESKERHE BRI, FARIEOEMAT AR (= Mo

| IRHEZE B F o 2R, RRMABNERFITIFRAR/AMRILE |

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

AEC-Q100ZE& AR (IC) AR SEMITMAARE, HENRERNEEEEE X 7O ER, XBEATIT

B EEERISESTSENRE, BT XN EZRENFIURILH I TGS

KL S ETEE )=

Q 1 0 0 Grade Level Ambient Operating Temp. Range

ERPEHE i3

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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E
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Defect Screening
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Functional/Parametric
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Automotive Electronics Qualification

OR

AEC
Q101

AEC-QI012ATFIMbEmE—ToH (FIUIFET, ZiRE, IGBTHMRIAE) AN I8 HrItTE, AEC-QL01
ZH—EMRXIMB AR, ZIERE T HHEE S A AENIIRS SRS IFIEMIET A M,

Temp. Range Discrete Semiconductor Type

-40°C to +125°C

Discrete semiconductors except for LEDs

QUALIFICATION TEST DEFINITIONS

| Qualification Test Definitions for Discrete Semiconductors |

Accept
Stress Abrv bata Note VSample Gl on # Referenge' Additional Requirements
type Size per lot lots ) (current revision)
failed
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 0 supplier's
Electrical R reference at room temperature.
o appropriate part standard
S Test A -
= specification. specification
°
£ Pre- JESD22 Performed on surface mount parts (SMDs) prior to Test
8 2 conditionin PC 1 GS qualification parts 0 A113 #7,8,9,&10 only. TEST before and after PC.
2 & 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.
. Individual Test all parameters according to user specification
Parametric 3 .
4 e PV 1 N 25 0 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 0 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 DlelecFrlc DI 3 DM 5 1 0 AEC-Q1‘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 0 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.

ouTPUT
INPUT

e

<FET>

DIODE
P-TYPE N-TYPE
Hole Electron
No current flows

across this junction

Battery

< Diode >

AEC
Q102

AEC-Q102ZR B FIHMEIAZEIERIRE (IR TRE, SR IREFBUCAN) B9 (BBOCRAN) BT
ZALEER T X ERATE REMANSBERR R EITE A ST,

N
Ao

Temp. Range Discrete Semiconductor Type

-40°C to the maximum operating temperature

Discrete optoelectronic semiconductors

QUALIFICATION TEST DEFINITIONS

| Qualification Test Definition for Discrete Opotoelectronic Semiconductors |

Sample Size  Number  Accept Test Method - .
# Stress ABV  Note / lot Ghiis | Giterh | (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 - dard See also Section 2. 3. 7.
Photometric ap"“’PF'ate. part sta'nv arc
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 25 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 rssg‘t;?; ;fgtaiss fﬁ:t;isé AEC-Q005 Test to be done on a family basis (plating metallization,
lead configuration).
74: - _<f- S 7
_ p
=
<LED > < Laser Diode > < Photodiode >

10

11
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Automotive Electronics Qualification
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AEC-Q103E3EXMEMS= @By aI e it 50, SE@ICNEAALL, 07 1 NS 8R4 A RIS M Ry BT e it
EIE, FUFRESHIE T Microphone. MEMSE FB#l#&,

HTRARSDNEHRBIMED, FRIEEZERENEEEEMRE, EMERBIEL—RNICERS
s BRitbz 5, OB E R EEERMADASHZ 2 ThAe s B e 8% ThaeH, Hit, FETRIEHRE. €
BILUSEHI N AR AR RVIR (RIS R, FHRIBREBRIE FAREFRENRR, FIYRES (e, A&
F), (LFIR, BE, BEMES, NMEEREFREAERN—E D FHEIEERErRETaRT
ZERER

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 SRR Shock

Functional Loads

'
5
'
'
3
1

Cleaning Solvent  [¢-

< Microphone >

Mg

Pressure TC

: Chgmlcal ~-¥ Constant Load
| Resistance
! e s v
“| Condensation |
Humidity with ; pust
Sulphur | | IESEIEE T BOhecey - T ‘
,,,,,,,,,,,,,, v | |
: i Shock :
3 - ; : |
1 Preconditioning
HAST & THB 7| Shock (sti-Reflowsimulaion) | | YCed 1
,,,,,,,,, ; o RN : y
| E o | Constant
UHAST ‘ - S N
IS prrera |
v : ;

Biased Pulsed 3

>

<TPMS > < MEMS Mirror >

AEC
Q104

AEC-Q104@MCP. SiP#Stack ChipEEZFMNZ SH MmN IR £, BERiH, AEC-QL0481F
AEC-Q100. AEC-Q101F0AEC-Q2003(&EiFA, UK BT EFHRN~RAIPCBENRAIES (Solder Joint)
IIFAYBLRIAEG TR

Qualification Test Method Options for the MCM

O Case#l. HNRIMBAEC-Qual.iFHLER,

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

O Case#2. IR ZXEMWBAEC-Qual. i FHER,

> AT AEC-Q104" KRB IR

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

Environmental Mechanical ChaE;i:;:IiZtics
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) (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 (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
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Automotive Electronics Qualification

AEC-Q2002 A F TR T (MBE, BRMEBHE)NinE, TRAETSMHRAMEHENEET

A E C B, HEaTRTHHE (GINPIRMAS L) At
Q 2 0 0 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

[
.‘E Stress No. Note Sample Size per lot Number of lots  Accept on Number failed
g 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

< Inductor > < Capacitor > < Resistor >

14

Strategic Test Service oRY

Board Level Reliability Test (BLRT)

O f+ A RBRHKFISEIE TG ?
FiB B Fr=mEICTTHFPCBZ BB AERIES (Solder Joint), HPCBAFmBEBILIEWNIRA, #Rkih, BA, EREEFEHH
RPN, BRRH, #mBSERNT, SETE0SE M/REILIHHES R RESHIMRE TED, fIINRER,
YREh, i, BENEEUREHINE (XLENX AR SEFR), URFRMEARIRRIB D HFUN AP R TR S,

O QRTHIHRZR AI SE 14 1E{h AR S3
BEERRE it ie et e

(Temperature Cycling Test) (Cyclic Bending Test) (Vibration Test)
EF= e TREAR PCBEMIIROIGEAETE L F I AMNETR,  BIEHENES FUHPCBEE,
RERETER/MER. THEHEREREFENEN, X2 JF{&Solder JointTEPCB R ERENZM
MEBLZ /175 |#2A9Cracksk Solder Joint CrackF= &£ EE R A, THRENSR.
Delamination® R

599

IR REREE(RE)Fmli

(Mechanical Shock Test)

FHESE E I EAIER,
WEEFHABERE R T S ANEE,
SEHMR . EH,

(Temperature Humidity Storage Test)

Solder JointB EE OIS EUR FIMCRYAHE,
AR I O] 7E = R i e 0,
TEERES B B AHERS, IMCIE AT 5,

15



Strategic Test Service

 Power Device Reliability Test & Analysis

O ftaBINRBA AT FEIEITE ?
ThEEgs (Power Device) EFREFNANRAA KRS TIFEEENARSS, BTFHL~SUREANBIE. BX
REBFTTAHEI IR TRETAGE. BREE (SI) 5, P @ITMER SIS, FIRISICRIGaN, 3 B IEFEREAER LA}

BRI SEME I
| XIS EBERECE - (/) HTGB, (%) HTRB |
High Temperature High Temperature
D D
o—

s IE RY=R N

0o
nOo

O QRTHITHR B ITEN 2 AR SS
RRBRMAHNESHREM— ZRE. BHENRAES, URBHTHME—SI. SICHIGaNE> KK F BT
B, o, BETWERREYR, HRESHRIEE,
BT3B HER, BRChamberfIBIIRIRIAR, M T M EHEMARBHHTEFHED RN EMILHRL.

M5, hERBHNITREMNMREREL, ATFARAMNEESHESEERTENTEMMENRIFMATIE S,

MRERBASSMTRONERMND T TRMMSEFIN OIS, FREIEERRERE, W ARMEHField R
HEENDEES.

 LED Reliability Test
O + 4 LEDRAI SEM ¥ ?

orY

LEDRISetEiX 30 T EARIEAECHJEDECIH I 1T R#HTT, TEZ BRRIRMF, EEMEEURE T REBEIFMEMI AR
MBI, AT IHENAFEHN~RIEE, FETEN RS, ONE5EE (luminous flux) SRBARFE (lumen

maintenance), Z#YtIRAVMERE,

O QRTHIYLEDRRSS
KRB — A ERI LIRS, AR SHLED SHBIEME QM HRE.
IR I0IGHE, B FIRELED A SE M LR K B RS,

QualificationiA IR H—IEXAIIRE T H R ME FE K,

Save Data

C 822k

YRERER)

IFlg=ag)
WREZHNR)

IR(EEATL)

1 000mAmd

1000, 000
20,000
0.000
0,000

0022
0020
0018
0016
0014
0012
0010
0.008
0.006
0.004
0.002

VCSEL Module Application : Face Detection

320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820
@ Chamnel ¢ Repeat |1 ~| Charnel

VF

o

IF Photo radint Signal_Level | X 7 CRI ccr PeakWave | dominantw

Trigger Tine ! 0 1 EE 10000131 5507629| 17082 11836.0000 03256 03417 637481 5806.1449 4397717 506.8788
W 2| 73274 10000020 567.8470 16987 113820000 03296 03499  63.5002 56231650 4404507 5414950
1981 (=) 1980(wv) | 1976(u'v") m: 73661 1000.0013| 567.1928) 16995 11376.0000  0.3291 03489 B3.7073 56463074 440.7198 338.2046
O 4| 73064 10000007 5622165 17076 11600.0000 03263 03436  63.4068 57717881 4307610 5127404
Os
O s
m
O s
[1¥o
O 1o
i
012
(mRE]
O+
LJ7is
O 16
17|
O 18] |
O19 |

08
2019-05-27 17:1

|
61 |[E]2019-05-27 17:14:68 [[1]2019-06-27 17:16:51 |[I]2019-05-27 17:17:16 |[£]2019-06-27 17:17:61 @ZDTQ-DE-Z? 17:18:43

FMNETHIHGE

tbst, FATRE B FEFHIWM SRR
R, AT BEGME (USCAR-33. AEC-Q102) E3RH Full

17
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Strategic Test Service

~ SSD Reliability Test
O +42&SSD RDT ?

Reliability Demonstration Test (RDT) @—HAISEMIERRY, RA TR~ RES S MR SEMHAE LIS, BT

A91sL 30, DevicedliE ™ v] LU E DeviceFUTMERZ ap 14 AE,

O SSDIAMEIRIET B

EREBHIET A TR, EBSSDIRARTEAIER, UMITIRIE

SPOR (Sudden Power Off Recovery) S T S AT
Y1zl 5w

KR A SE14IERRIREE (Cold RDT) BTIEE B 500/ BT SE M IERR X 38

=iRR FEEIERARE (Hot RDT) =R N#HTT500/ N _ERY AT SE MR {30

TE40°CHITINAMSSDE I, EEHFHFER High Temperature
Data Retention(EOL-End of Life)

HiERE LR

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

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

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

3T :
Wt (Mechanical) Magnetic Field, E-Field

JEB (Certification) RoHS, EMC, Safety

O SSD#O#I&

2.5 SATA M.2 SATA VBVBCVVMSATA

O QRTHYSSDARSS

MREFRARENRDTINIVEES, BT A A NIHEI A SSDAENES], WA~ MmEY A 54, H BRI U R P MAZFRE
IR EST. LAY, BT E/RSSDMERERIMB/sec. IOPSHISMARTE S, BJIATERDTHAIE] LAY s #27= fR k7S,

FRFEBGen3MGen4HORBHNIGE, IUAESIFERY (BIULEE/[ZEURIIEEETT) BATHANE,

18

orY

"~ RF Biased Life Test

O 5104 SAEF 4 iTLIRIE (RF Biased Life Test)
MESGNEERNNBEMZNY K, RFFGENATSEHETEENEE, FIRESMNIE S EET IR —FIFERIERISPR
BRAZLE, TR SRR R BHIES, ZESETEEMESEREGNERER, RFLSEUMRNARIET, LB
GBS M IIENRE N ST, LU HERE,

Mode or Functional Bias

RF Input(s)

@)

Pulse

L VAVAVATAVAVAVAY

Continuous Wave

® VAN

Modulated

RF Output(s)

High-
Temperature
Chamber

DC Bias Power Supply

O Time Zero Service
RFBLAI 14T Time Zero Service, RHRIR@EIL B AINRINE M AL TIFEAREMEMINE T HFHITREMERL, UZRAR
ERZERE T A8, BITATEIREE, TURMIRHRFNEEIE, LA TEMG SATIEERE. BT EAREN, ErTUEE
M2 X FERFFFESE, UG~ R @ N

|—| |—| |— RF Input

* Switching/Pluse

—>
EEEE—
V! . >
¢ Continuous Wave > 0h 504h 1008h
A A A
1 1 1
1 1 1
1 1 1
WNWNV _— 1st Funtion Test 2nd Funtion Test 3 Funtion Test
* Modulated

19



Strategic Test Service QR

 Battery Reliability Test & Analysis  SMT (Surface Mount Technology)

O BBt m] ST 4 2 O T4 BSMTRISEE 2R 2
FEEEREF. SeFR. BFEFSMNIBTF=RNE R, FRZREMEATER RN EETRREM, TWFEMPWESESH Fnifhaile, BEEEASocket I Test Board #iTHESER, B FENRER S IR
(WLCSP) B97=fm, BT RENIBFIPIIEE (RIEMC), TAERASOCKETEZRSES, NFERASMTEERE Test Board LUEREHE
HEETBNATRERES. LFREESERHEAMNMEABRARBEZHN B, B2, BTREFRIANEFRLER =
EBMRIFBERNS G, 25| RANKRKBIFESRASHENTELZ2 SN, AtZ@Ed TS THHERIERIEHRRERIE, X
BORE2EHRERNTREN, lo) QRTE"JSMTHE%
UBET FTIR |ICP-OES Nano SIMS SEM‘EDS/F'B *47‘]—\'55‘%55@"(%“'15”&%”1’5@SMTHE%, Lx@EWLCSP%SMTE’\J%*‘?%@E"JEL%, J’X&BLRT%Board Levelti&?iﬂil&i:F{Eo
» TEM-EDS/EELS o TGA-MS o TOF-SIMS « XRD * XPS AT IREEFHSMTRE, HiiTSolder PastefA TR ZEFIEAX-RaydIVoidiGZ. Auto Visual Inspectionss, F IR HRF
“BET . FTIR < ICP-OES + Nano SIMS + SEM-EDS/FIB PRE9Soldering Service, ffl#Selective Soldering,
e TEM-EDS/EELS e TGA/DSC e ToF-SIMS * XRD o XPS e Raman
e GC-MS e LC-MS/MS ¢ ICP-OES ¢ XPS NMR i
e AFM e FTIR o SEM-EDS * XRD | ]
e Tensile Strength e TEM-EDS/EELS » TGA/DSC * 3D-CT X-ray !

Cs TEM with EDS

FIB / SEM

-

Suface and Cross Sectional Morphology Elemental Mapping and Lattice Structure
ASTAR / EBSD XPS

2| Lis LeCo3 | Nizp Ni(QJo).

X-Ray M/C

20 LiNbD; ,, NizJs

e = El am am  8A) 60

Chemical Structure on Surface

3D—CT

|

.
.
] /
|
J N m‘-ﬁ
LA, ! bty 1200 1500 1800 2100 2400 2700 000

s e e e mm e w e Raman shift fem)

Intensity (a

Reflow System Selective Soldering M/C

Chemical Information on Particles Non-destructive 3D Analysis

EELS

&
[
o

@ %E: 55.0% (2245584.3um°)
- s 4
f e 335,02y o7 . £ E

2T netacde: i
=

t .

Light Element Composition & Elemental Mapping Crystal Structure of Electrode Materials § 5 B
O QRTHYE M A SEM (LTI AT ARSS 2 -
RYREIE AU B B R B T R & BN S TR i A e, 7 EE F RSB S— XRay MIC

BRSO T2,
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Strategic Test Service

22

Transmission Line Pulse (TLP) Test

O +A=ETLP?

fERmRoR (TLP), TLPIREIIXEIREIL T MR ETEF SE S FRESDRIPSEMAHEYE, HRETI IR T UBRFRITH®E
PirIhEE. BEBRFEAIMSESDE XBYAISEMIRR, AR LE I AT Settinl R,

O QRTHYTLPARSS

B, ATIREFSAChipHNRE, EREHTLPNELERNEWERES, RREREZFANEXER, RCAHEEIRMER
EEFRHETLP WaveformZERa9MIE RS .

BIFESDIRNE (A1HBMAICDM) HEEF MR @ X5, B2 TLPAI LURHE S IR,
BE, FREARIEPELEAESFARNERREZ—E5ESDAEXIAISEMER#M, TLPAIMUKRFEAISESDIEXAIA] 5

MR, FEWERT mBY RIS, TLPIRHEEIEU T ItV B RIPEB RS EIERFR. HBIERIUAERPIE5ESDR
KHYRISEE IR,

| TLPMEE2E | | TLP Test Probing |
Transmission Line Pulse [ Oscilloscope _ u L I

T |l

I=

Probe Station

—

Wafer Package Chip

| Device Characteristics Check by TLP |

| ESD Circuit Design Window |

Diode NMOS Current
A
LA A
I« 1It2
It2
Snapback
VBD
} > S~ Supply Ron/ V&2
0 v Voltage Imargin
Breakdown range
----- 0 Veb Vi Vsp Vi1 Voltage

ox?

Soft Error & Radiation test

F 5B, BFHIRBIRT LS oW

O L5k, BFTHREIDTGHUSY
FEEREIREFSAERNNMA/RENF. EFETFHNMENPFNEFEFEISBYS SN BRSNS FEETT
o B EIRSHI TR,

BF A ERERREBIRNER, TARE. WTAENEANE TR LB EEGIEE1E1S026262 (FH4 AR
2). ITU-K.130 (BIEIREREIRITERM) ERRTIRER 2E AL, #HTREAEITE;

(1) High-energy neutron
Strike a semiconductor

(2) Neutron collides
with a Si atom

High-energy N
High-energy Neutron ...\ Silicon
@ Neutron
% ;
66 @ 95 o
S
Alpha
. Particle
High Energy 8. (charged)

L
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”
BURBEFZEMTLERMFENT WHIR, A+SE, BFoHRETERITMESSRRA SR,

Radiation Test @E

e Thermal Neutron & Neutron

S

® Protons

A EEE SR/ RAT R e &R IIE EFRAAEIET(E

* Heavy lons SR QRARENSLHE || ZESMERNY R | | MRRFRSNRNE | | B R OAES IR

 Alpha Particles B, EIREMNERGIE | | RIMESSTHRERG | | SREMWE, TRUBT || SRURE, 8FERT
RERPERAAARR | | BNBITERIGIHR | | G @KE, REME || ERERTINERE,

« Gamma REHEE 45, RAER, BEMBIE.
S E VA TEEMRGEMENY | | - BEERERESE. | | - ERBEEamEs - 15026262, JEDEC &

« Alpha Particle Counting - (RIS R %?fﬁfﬁffﬁﬂ%@%%_/ (PN HI) P4 AECT b, ZE45E i
RARBEFBRFT || ppsain - MIL-STD-883. 750%%,

e Total lonizing Does Effect f EEEME

« Soft Error Rate - K FiA: SEU, MBU, - NASA.ESAZAZAE
SET, SEL, SEB,SEFI. _

e Single Event Latch-up SEGRZ ot

© SEFI Test & Analysis

- OEM In-house Standards

23



Reliability Test Ry

O H A REFE SR S ? C AN E B F T mAY AT SR ?

SFHERBRAL, BPIFELSHTL, NEBFEDEHEFNERETEWS ASEMHENTEEBERTH, TN~ RENSENEARE, BT RS EEET I SSRF~, RESE

FEETH, M5BT RN A EEFRERNRE B HNED U CANRREA, o TR, SEBIE SRRt T BRI A TR BIKR,

FHBREERERBANMMEIG. FLENRAKTRSHAALRE, BHHLE

EMERAGHEEANTHER, :’I } BN, ZE55 AR FAETT8004) B HIIRI T RIS, 75125°C A/ Tt a0y, 10/ A1 Ra % .

B S AT S M BT R X | FRUIAFLTIREES. ERENRIERITEE R ®, SRR RS (Accelerate Test), £SE. FHl.
/R BT R LUK I AT SRS L e

AP R~ RIIhEERE BT E RV IR N R RIFERERIBTE,
MR RRBEEXENFERE (R, BT, BREHNSE) TMERHRF, sILUEIRIT A ENAF LFERSKNER

HPILERT S -MRF SHARKHARES DT SAARDBEE, T5) HIIT RIS, A HRETAERNE O EFTRITL, FLL HT10000 I8t iiET BT s SR i,

FHHHRERSEBIRARERE, A, Fmhip L SEERREEMZR H.

| ETSEMEIRIE 33 |

B, FFETUHAR TNARBREEEE. R, RoIMZSMESENTHIFE, o I  CAERCETELEEEEEREEE L
MR TSR ST IER BhfFeR S ' Environmental Testing
BURFREEISEU LW EMRAREMER S ITER, HEER. EANTHR. E Mechanical environmental testing E i Combined environmental testing E i Climate environmental testing E

4=y = '§f§> S 33 El;;t_/'\‘ \“‘ﬁéﬂ: , % | N """"T"T""TT """""""""" ""."""". """""""""" "". “““““““
%Zﬁﬂ%&ﬁ?’ TP ACNOS BNV AL IMI SR, MAABOEMAE :shock, vibration, collision, :a combination of both kinds of : gas, salt, rain, wind, pressure,
BEIFRE \,\ \/ acceleration, loud noise, strong factors humidity, temperature,

\ blasts of wind solar radiation

il DAL 7E LEBRABRDIRER AR By, ATLUANE. BRSS. AISEMZFAEAF, iIHEBL~RIESEN (FILFH) F=m. XiF, 7
FEMHIERENFM BRI RTURR, I T BFEEN (reliable) AISEMHIE, MMMEE—NEUHEE, ZMEME
Kl BIBE,

INRKHEAHZE, BMET B, B RDEARBOREITEMBIHE,
BMEEF AR L, B ARRINNERULHR,

it

X, FBRFFmP, “FHEEHRARERIEARNNERRM T RESFN, HES T EENHEER
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Failure & FIB Analysis

CARRBSH (Failure Analysis)

ATHHEF mBEPHNA LRI HIIRRE, FERFHDTTTENZAR, QRTREER
BERFNDIMEE. MIENRRSHProcess(ii2) MEWFENFATIZNN, REEBAFEB
WRENFSEIC, DT TRTHMPCBEESMBFEHIIFRINIRS.

DARSS

Failure Analysis

BIXFARROMIRS, ATUARIMEBSHYPIEREIENE, BRHSERE, ZRARIG, @I
INEBBRIRAREA (Root Cause), FBARRE T Z MM AR RIBERENFR R, SHbLLAEE) ) A5
TEE, RIRETER, BT EENGIFKEFIER.

FEBIT I
DRSS

Non-destructive
Analysis

¥
A ERARSS

Sample
Preparation
Analysis

O BF i/ EHHFTRITESN

Poly Filament of

$24FIE (SAT) IC Gate Layer

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

CREE TR (FIB Analysis)

MRERESMFIBIRE, W T+RE. BEFEANEFMHEIMIEAN~RAEEENITER, LEEFSEICEE
2. TEM Lamellafl 4 F&ICEBEMES S EIRE RiHHIREN F BRI TER,

»/ /'

Cross Section Analysis

Circuit Modification TEM Lamella Preparation

26

Material Analysis

& vip s oAy

orY

B EMEFr=m (application) EBFMENE LD, MR RIRPFENEMEHEHRRE . RRSHIN. B

MR T DI FE MBI DRSS

Specialized High Quality
Analysis Reporting

Solution based
Project

o

o RURTRFHR 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 EREHESIRS
o NRRINBMHITEXRINE
° NEERENMEIDHRecipe SetuphRS

o,

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

o BIRRITTIRALW

* DELEIRS

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 454 (F1B) Nano Cellulose(SEM)

FinFETHEREIZHI(TEM)

Cu FollREGrain(EBSD)
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National Support Project

AR EE WIS /RREMNAEL

& o

el AISEMRTHEZFELTE HRFRERL N AT

B=R=:Y
FRDS [ HRVERHE, STRIES M m Al SeEH T AR

T E HAiE]
SRR

BEABY~12831 AR RIEHREHIR
HEENPNRPE, MEEFRL

QRTEEHAVERARRS. . &9
INE, BTG, IFREEITE. WESTRERD .
AN ARBYIIR. RAFREEOZES

FH£9180~19012867T

FEZR
AE
SRR

= 2z
il

SiRD Y
BT AR

.

F/JN 1 13.2%, FRUE © 250%(I14)

TF A&t SEAST~TTHAHT

o
B

EH 5 A ] SEI1X(4A8) s£2x(6A/TH)

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

¥

P E R A RS E = A AR IR (KAITIHE TR SR T R
TR SR 2R S0, mmdl, NAMER A5

U NR L A A ERE = A D R TR IR B
MARFAENEERENIMERRE, BIHRET I
ARBEE, BEF/NEIAR AT S DHERNARE

o

BE3IAY~12A31ATRIBEHRIGER
FHEERF/NEL

QRTEIR MR AR IRS IR & IR A
HIAmTE. IEETHE. MESTRERS TS

FHL120~1501287T

30~40%(H <)

RE5AAFHTT RETTHET

https:// rss.auri.go.kr

X BRI RER R ETE

O fATRABRAT

Ahn, Minkue %5

T.031.8094.8251
E. minkue.ahn@qrtkr.com
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X EERWR I FE (RNELERE) o (PREWE) . (MEEHERLE) RENROEIL

Location & Contact Point

SREMUE

OR

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
CHINA-WUXI ‘
O LAB O Joint Venture
FHRRERNEAREGRAT
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. 031-546-7544 Tel. +1-628-231-0110

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
Domestic(Korea)

Reliability Voucher Support Project

Semiconductor (China) / L
Electric Field Test & Data Analysis b it
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,)

Hong Seop, Kim

+82-31-8094-8211
+82-31-8094-8229
+82-31-8094-8214
+82-31-8094-8222
+82-31-8094-8216
+82-31-8094-8228
+82-31-546-7547
+82-31-546-7550
+82-31-546-7546
+82-31-546-7549
+82-31-8094-7058
+82-31-8094-8251

+86-185-7664-6240

+1-628-231-0110

youngnoh.kim@qrtkr.com
seungjin.park@qrtkr.com
jinsu.lee@qrtkr.com
youngryul.shim@qrtkr.com
kyoungtae.lee@qrtkr.com
sukhwan.jung@qrtkr.com
hojoon.suh@qrtkr.com
songhee.lee@qrtkr.com
soojeong.lee@qrtkr.com
dongsung kim@qrtkr.com
dongwoo.bae@qrtkr.com

minkue.ahn@qrtkr.com

honggu.lee@qrtkr.com

hongseop.kim@qrtkr.com
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