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R MR/ R R1R3E (HTGB/HTRB)
IEBRMERNFIRIE

(Write/Read/Endurance/Retention memory test)

KABRER D2 (MSL)

IEEIH IO TR (Preconditioning)
SRMERIEHEDINNE (HTS/LTS)
REBEE(RE)EFmNIA (THS/THB)
SREEIRBERE L (TC/TS)
WERRERIFAR (PTC)

BINER TR S (HAST)
ISR E 4 TT R & Mz (UHAST)

B EZEAIRL (PCT, AC)

FtFEAR R IR L (Charging/Discharging Test)

LEDY¢@2ME (Luminous flux)
IREpitLE (Vibration)

S &K (CERT)
BNEEF I (HALT)
WS (MS)
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WRERERSE /B il /P AR ED
(Board Level Drop/Bending/TC/VIB)

3k 1894 (Tensile/Shear)

HR¥%/Z i (Torque/Twist/Bending)

IREOEE /M AL (SD/RSH)

ESDiz%& (HBM/MM/CDM)
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Real Time X-ray
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EMEBEDHT (Curve Tracing)
FF& (Decapsulation)
BREE/#b3¢ (Grinding/Polishing)
SHEZEE (Chip Delayering)
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Atomic Force Microscopy (AFM)
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Automotive Electronics Qualification QR

s AN AEC-QL002% B8 (IC) WA S HEITAE, HENTERNEESEEN TSR, XSERTIT
1Ok M
’_LEEE’% Bﬁ:*‘“} J'LA'LJ._I: AEC B A SN BRI E S SN, BIEE T = BRI LU IS RS SIS A2 A B 5213t

REBRFERHHIBAECIR AN ZHOEMITAZE RIIRF R I 1R T (L

SRR AR S e BRI A ST — RN E ST BN RE S5 IH WA (FIaRE, K, SEMSEK) 8 Q'] 00

Wiz, X MRRSURABHITH, DEERTERGETERTELNESRE, 25, AT EERLIRFNLRESHTEH Grade 0 40°C to +150°C
Wi, BB A B R BIA NS AR & MRS TRER M, R/RRREANIIEH BRI 2 RS, - Grade 1 0 to 4125
DURIEESRIZHESIMIR, FARIBOEMAT AR M o
Grade2 -40°C to +105°C
| tRIEZE A B F e fFihds, REMBHERB#ITIFRIAL/MEIEE | Grade 3 -40°C to +85°C
ES90000-01 “Inspect of Solder Joint’ | Qualification Test Flow for Integrated Circuits |
ES90000-04 ‘Reliability for Pb-free Soldering’ Die Design .
S HEIFEEMHRE Wafer Fabrication FiB;r?’h >
E AISEMIAIE =
g TRPEMS 30 BRI o
° Test Group C Test Group D g
+ =
E: wes <
Test Group F Test Group E ®
WBP Package Assembly -
PAT FG
ES90000-02 ‘Delamination inspection for Mounted Part’ SBA Ecj
. e , External Visual
AEC-Q100 ‘Qualification for IC NBTI
AEC-Q101 ‘Qualification for Discrete Semiconductor’
: . e L . . Defect Screening
AEC-Q102 ‘Qualification for Discrete Optoelectronic (e.g., Burn-in)

Semiconductors’

AEC-Q103 ‘Qualification for Sensors Functional/Parametric

AEC-Q104 ‘Qualification for MCM’ Electrical Verification Test

AEC-Q200 ‘Qualification for Passive Components’

Vil L
ES90000-05 ‘Highly Accelerated Life Test’ Test 4. Test Test @ Test Test Mlﬁl |ﬂ| Test W

@Room @Room Room, @Room, @Room, @ Room
i Hot, &Hot &Hot
ES95400-10 ‘Environmental Tests for Electronic Equipment’ Test Test &Cold |
@Hot N l v ! Test @ Room
-93 ‘Envi i ) @Hot ,
ES95910-93 ‘Environmental Tests for Air Bag System l [ l ot & Cold ‘ ‘ ‘ |

v |HTOL| | ELFR | | EDR |
MS| |VFv| [cA||DROP
v THB AC I HBM ISDﬂ LU
HTSL | | PTC or or
Component Level Sub-system level Automotive Level HAST UHST Test@ Test
. - Room, @Room, , l

Qualification Qualification Mechanical Durability X l
Hot, &Hot Test

Test &Cold est@
Test @

@Room Test Test Room
& Hot @Hot || @Room & Hot Room

iRt Foniile BRI M50
JEDEC AEC Q-100, 101, 102, 103, 104, 200 OEM in-house spec TSR




Automotive

Automotive Electronics Qualification

OR

AEC
Q101

AEC-QLO1Z2AF i MEmEsE —oH (MIUNFET, ZiRE, IGBTH&AE) AR D ISR, AEC-Q101

EE—ENEHT B AN, ZMEATIHERE S AR IR SRR R

Temp. Range Discrete Semiconductor Type

-40°C to +125°C

AR A

Discrete semiconductors except for LEDs

QUALIFICATION TEST DEFINITIONS

| Qualification Test Definitions for Discrete Semiconductors |

Accept
Stress Abrv Data 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 . p P L 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.
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 A113 #7,8,9,&10 only. TEST before and after PC.
3 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 s PV 1 N 25 0 AEC user over the part temperature range to insure
Verification Note A e U R
specification specification compliance.
1000 hours at the maximum DC Reverse Voltage rated
junction temperature specified in the user/supplier
High [P specification.
5 Temperature | HTRB 1 S\)/g? 7 Nofe B 0 Ml\il(l)_3§Tl\/E|’et7hS<())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 Dlelect.rlc 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 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.

ouTPUT
INPUT

<FET>

DIODE

No current flows

across this junction

Battery

< Diode >

AEC-QI02BAFIHEARZENRIRE (FIIIANRE, B REMBYCAN) B (BHCRAN) 8915
A E C Ho EALEERTXERATE RSMNBERICRTHEITE A ST,

Q 1 0 2 Temp. Range Discrete Semiconductor Type

-40°C to the maximum operating temperature Discrete optoelectronic semiconductors

| Qualification Test Definition for Discrete Opotoelectronic Semiconductors |

QUALIFICATION TEST DEFINITIONS

Sample Size  Number  Accept Test Method

# Stress ABV  Note Additional Requirements

/ lot Of lots | Criteria = (current revision)
Pre_- and All qualification User
Post-Stress e
- parts tested per the specification . PR .
1 Electrical TEST N.G  reguirements of the 0 or supplier's Test is performed as specified in the applicable stress reference.
Test and ’ q : pp See also Section 2. 3. 7.
Photometric appropriate part standard
T specification. specification
est
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
& #7, & #8 is performed. Any replacement of parts must be reported.
Test before and after PC.
All qualification parts
3 E\)ﬁ;:r;?l EV N, G | submitted for testing 0 JES%Ezggglol 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 o ergtin Life HTOL1 X’ Y’ 26 Note B 0 JESD22-A108 equivalent to 5b if no derating. For use within special application;
P HTO% ’ a longer test duration may be needed to ensure reliability 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
max Tj defined in the part specification. Test 5b is equivaient to
5b geggtei;atlili‘cfee HTOL2 [;(’ 5’ 26 Nofe B 0 JESJDEZgE’(-\:lOS 5a if no derating. For use within special application; a longer test
p HTO% ’ 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 (Cp> 1.67).
. MIL-STD-750-2 Pre- & Post-process change comparison to evaluate process
21 Die Shear bs b6 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 \gr(;\sttehr WG G f:st;eos; ,Sﬁeet;?(; rs’:stﬁeosé AEC-Q005 Test to be done on a family basis (plating metallization,
lead configuration).
=

=)

A
P,

<LED> < Laser Diode > < Photodiode >

10

11
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Automotive Electronics Qualification

ox?

AEC-QLlO3EIEXMMEMS= MmBYrI SE i I0, SEBICMILAALL, 0T Mo S5 A RS MR Bl Se i T
B, FUFRSHE T Microphone. MEMSE B#IHE,

BT RARDNEWRBIMED, FRIEEZERENERREMRE, FME RSB —ARICERS
s BRIEZS, BONEIR(E R EFEERMADASH Z 2 TRES B eh SR ThAEF, Fit, FEMTRIZEFIRE, ©
B LSRR I SRR IRIEIRER, HAREARIBRIE FARERRENRR, FII¥RES (R, A&
%), 25, BE, BEMED, NMEEREFRRAERN—ED. BEIEERETRETERT
ZEER .

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

Wheel Cleaner -

Acetone

rrosiv
| corrosive € > Vibration
i Atmosphere
3 e Interactions of e e !
i . emica echanica i
©| Salt Immersion Environmental and | - Shock

Functional Loads

Cleaning Solvent  |¢-

< Microphone >

g

Pulsed

Chgmlcal Constant Load
Resistance
‘ v D v
| condensation
DUST
Humidity with us
UL Humidity B30 B Temperature ‘
| H v |
Preconditioning
HAST & THB Shock (MSL#-Reflow Simulation) Cycled !
,,,,,,,,, R : v
S Lo ] | comsan
[ ]
: v

Pressure TC

Biased Pulsed

>

<TPMS > < MEMS Mirror >

AEC

AEC-Q1042MCP. SiP#Stack ChipHEEZMZ EH = MmN EIRE. BEFRiH, AEC-QL0481E
AEC-Q100. AEC-Q101F0AEC-Q00Ffh#FA, UK BT EFHRN~RAIPCBENRAIIES (Solder Joint)

IEMBLRIAIEINE,

Q104

Qualification Test Method Options for the MCM

O Case#l. fNRIMBAEC-Qual.iEHER,

> {XHENEIT Test Group H”
-BR, FERIBHERIHE LR AME (e.g. CAVITY package items, etc.)

O Case#2. IR ZEWHBAEC-Qual. i (&R,

> 1T AEC-Q104"FHIFT BT E

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

Environmental Mechanical Chaﬂiig‘liitics
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 (TO) Life Humidity (MS) (@] 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) (Lv)
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 (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.

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

9Aljowolny
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Automotive Electronics Qualification Strategic Test Service oRY

AEC-Q2002 A FiFELRTH (LR, BRMBEMR) MR E. TRIAET SM=RBEHENERETD : HH
A E C B, HOaTRTIHEE GIMMEMRIERG LT B, Board Level Reliabi llty Test (B - RT)
O + A BREFT ST 2
QZ OO Grade Temp. Range Discrete Semiconductor Type FrE EE%FZ::&ELC?BT.&F%\D PCB%_@%B’%?(%E'\JE:% (Solder Joi\nt)o %F\CBA/\f‘%%ﬁﬁiﬁﬂﬂ?ﬂﬂ, ?)EEJJ,;%_‘E, T%f%%ﬂ’
INEARE, IRRREH, #MBSEEN, SRTENKE, RURETLIHHEEIESESHIMETHNES, GIINRERR,
iRzh, AT, BRMNEEUR BN (XLt fER SBFFH), URFRMEAER RS FHFUNA - E TR 54,

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 (o) QRTEI\J*&Q&EJ%:&@{EHE%
2 -40°C to +105°C Aluminum Electrolytic capacitors
:Eﬁ.'ii‘l_ﬁs paxy 'II—"?’ _——.II'.\?.
3 -40°C to +85°C Film capacitors, Ferrites, R/R-C Networks and Trimmer capacitors (T /mrzt_ﬂﬁ f -Yq_l Test) (c I_EBHH :’q_l Test) (J}E;Ebtﬁb -_?_qlt)
emperature Cycling les yclic bending les Ibration les
- o _ T AR TR PCBEHMMR AR EE TFUMAIET, IREHENES. IR APCBIE,
| Qualification Test Definitions for Passive Components | RESETEE/EE. RHEREFENES, X2S iTESolder Joint7/EPCRE EiREN& 1
RBBRZ /125 | #289Cracksk Solder Joint CrackiF= M EERE, THRBIMR.
o Qualification Sample Size Requirements L
> Delamination~Ro
° Stress No. Note Sample Size per lot Number of lots  Accept on Number failed
£
S 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 s s s
Load Dump Endurance 36 DG 30 1 0
(@]
O
HEIXIE REREE(RE)Ewlit
(Mechanical Shock Test) (Temperature Humidity Storage Test)
FHNESE ST EIE T, Solder JointBF EAFEHEUATFIMCHYRF 4,
E R FAREEREE T ZANNEE, AR E] 7E =R IR S P AN,
< Inductor > < Capacitor > < Resistor > SHEBE. Zd, TEBES BT Bl AYHERE, IMCIE A9 2R,

14 15




Strategic Test Service

- Power Device Reliability Test & Analysis

O ft AR RSB I FEIETE ?
ThEgs ¢ (Power Device) RFREFNANAAKIREETIFREENARSS, ATHL~SURERNBIE. B
REBFITABIRT SEEINEIEERITAGR.  IREE (Si) 5V, P RITERAS RIS, FIAISICRIGaN, 3 BIEFERMRINER LA

BRI SR
| iXIEBEREDIE - (/£) HTGB, (&) HTRB |
High Temperature High Temperature

D

=1

no

O QRTHITHR B ITE 2 AR S5
RURBIAH U SFMRRE— ZRE. BEENRAEE, URBATHMH—SI. SICHIGaNSRHEE I
B, i, BRAMERNER, HAESHIRILE
SRS S IR, BRChamberfIBIIEIRIN, SEA T XEIAEARR I TEMED LN EMIRIHREIR,

NS, hRBAN IFEMIMHERES, ATFRAMNFESHSHERTI N TFNMEBRIGMOTIZE.

MRZERE RS~ mATERN ST TRIMMKRHHDITLE, FREISEEHNERE, WARMEFFieldNREM
HEEIBNDEES.

16
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 LED Reliability Test

O f+ 4 2LEDATSE 4 ?
LEDAISe i 30 = BARIBAECRJEDECIH I T XI#H 1T, TBE 25 RIRME, BEMEEURB T REBIFMIEMII AL
MAEBIRIF. AT HEMRFIEN~ RS, FETEN RN MR, LUNEFEE (luminous flux) SRBALRIE (lumen
maintenance), Z IRV,

O QRTHILEDRRSS
RUREE—PERIIMNFANE, FLUNESMLED ™ RIBHE~RMNRE, I, BI1EEH TSI SRR
BRIRIIEHE, AT HMELEDAI M URNENERS, Hlt, ATLUKBEIFIAE (USCAR-33. AEC-Q102) &R Full

Qualificationi{ B0 1R fH— AN BIARSS T T RN E T Ko

1. A broad-spectrum 2. Some colors 3. Diffraction 4. A webcam

light (halogen, are absorbed grating splits measures each
incandescent) more than light into colors  color and graphs
is shone through a others so they can be their intensities.
sample depending on measured This is compared
its composition separately to known
samples.

FMEHXLE

H5it(Spectrometer) RIE

Recipe Start Load Data Save Data 0022
0020
T s ¢
0012
-~ Measurenent Conditions:
0010
Low Watt oc 100Dy 208

0.008
HEmE 0.006
HY2E 7 0004
M E82E ' 0002

VREZAR) 1000.000 nh

FaEmen | 20,000 " 320 340 360 380 400 420 440 460 430 500 520 540 560 580 600 620 640 660 680 700 720 74D 760 780 800 820

= Channel ¢ Repeat |1~ | Channel

R(EFHTR) (y h
R(EzEme : 0,000 g [ F photo ‘ radint | Signal_Level | x ¥ =] T PeakWave
Trigger Tine 0 ns | [W 1 EEER 0000131 sso7e20 17082 118360000 03256 03417 637481 5806.1449 4397717
_ - H 2 73274 7‘0&)0020’ 567. 84703’ 1.6987 I ;IEBZ‘DOO I 03296 i 0. iﬂg'é 63.5002 F 5623.1659 440.4597 i
19800} | 1976(u'v') W 3| 73661 10000013 567.1928 16095 113760000 03201 03483 637073 56463074 2407195
W 4| 73954 10000007 5622165 17076 116900000 03263 03436 634968 57717881 4397619 5127404)

‘ @]

ojo|joio

oo

|D

ojoo|o
:l2lzlale

S BT GIBEE
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Strategic Test Service

 SSD Reliability Test
O +4.2SSD RDT ?

Reliability Demonstration Test (RDT) @—# e SEMIEERIRAE, RATFRIE~REEFE AR EENZANER, @EEN

BYIR 8, Devicehli&mE vl LAMATE DeviceHIFNERZF an Al M BE,

O SSDiAIEIR I B

b eI E ) SAM Y155, AT
Y1zl 5y

ER AT 5E143ERAIA%E (Cold RDT) HTEE MBI 500/ BRI SEMEIERR XS

=R A SEIEIERAIRAES (Hot RDT) =R F#EIT500/ B M E R AT SE M IERR IR IS

HiRRE % e TE40°CTR#IT3MNAMSSDEMIALE, BEEH6FER High Temperature
(Data Retention) Data Retention(EOL-End of Life)

FIER Temperature & Humidity 1E45Device MM NRGREFEE R4 T #HITHE

(Environment) Temperature Cycling EERERERLE(40°C to +85°C)iHf Tt

IR (Mechanical) Mechaljica?l Shocl.<, Vibration, Bending, Torsion, Module Push,
Magnetic Field, E-Field

IEH (Certification) RoHS, EMC, Safety

O SSD# M

2.5 SATA M.2 SATA VBVBCVVMSATA

O QRTHYSSDARSS

M/REBBARENRDTIAINAE S, BIF A NIRMAIISSDAEMNES, I~ R a Y, HEERIUEREFIMAZFRE
IR EST. Lt BT ERSSDMRERIMB/sec. IOPSFISMART(E R, I IATERDTHAIE LAY Y2 /= k7S

RURTBABGen3MGendZARBHILE, FINERIFIRR M (FIULRE/ EEURINAEETT) AT,

18
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"~ RF Biased Life Test

O A4 SAE M iTHLiXI (RF Biased Life Test)
W& SGMLERNN BN A, RFERNAEMHETEEMNER, SIMRESFDIIIN S EEY 8B —F IR B AR LSL PR
FERAZM, TZIMERUNBIIES, ZESBRIHMEEMESHEDHNRERR, RFESELILRNANETT, MUIEIE
RERN B M IIEMNRE N S, LU HER S

Mode or Functional Bias

RF Input(s)

@)

Pulse

IVAVAVATAVAAVAY

Continuous Wave

@ W\AVAMAMANG

Modulated

RF Output(s)

High-
Temperature
Chamber

DC Bias Power Supply

O Time Zero Service
RFBLEIAHATTime Zero Service, RHRIFEIT T H ATIERINEK AL ZIFERRSRERMINE THITRFIAERL, URAR
MBS ITERTIE), BIATEIRE R, TURHIRERFIEEIE, LU TRMESAEERE., RTEADXRKRN, Tl UERE
ME X BRFFFIEBER, MU INE G AT SIS

|—| |—| |— RF Input

« Switching/Pluse

VW' — Q«
« Continuous Wave — >

1 1

1 1
‘&NVWW\'JW\M\ B —— 1st Funtion Test 2nd Funtion Test 3 Funtion Test

* Modulated

> @
v
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Strategic Test Service

 Battery Reliability Test & Analysis

O ft A B A Sel% a2
BESEF. SEFR. BTRESHWNEETERNER, B REEN T ERROHHLEEEAREN.

EETFHEBARRERES. LFEESFEANMANERIBRSHN_REH, B2, HTFLERIHEERRER
BEMRIPBERNT @, R5IRARBIFESRABHENTEREEY, RLEBI I SIETF G HRERIE, X

BOREEHREN AT,

TR AL R L - BRI
: - S\ R AT B3t - BRI
A IHE R I TA
- BRI - SR/
O AR

3DCT HR-TEM
« Battery R EfWinding R R « AR MR R E S D YR SR SN
« MEGEMMR BN ER M crack « £5THTEM/EDS mapping

ey

FIB EBSD

« FRRIE MM ELCoreFlshell « Cu foil RIELEM AR © Grain size. EEME
Grain Orientation Structure

* MEFAREIE M KA ERvoid

O QRTHYHE M AT SE I (LA 3 AT AR SS

MR PIUAD AR R E B U R IHE B g &P EAN SRR NN &g E, A RREFERMDH

BARBI DT T2,

20
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~ SMT (Solder Mount Technology)

O +ABSMTHISEM T 2
HFEMNFSESHFmTEIRLR, BESEASocket A Test Board #TRSER, BN FEMRERSH MIEREE
(WLCSP) B97™=dn, R F&BENEBRIFTIAE (MIEMC), TEEFASOCKETZE R S(ES, NIEASMT/EES Test Board MR

&S,

O QRTHYSMTHARSS
RURBFRANIRARGIERISMTIRSS, IEEWLCSPESMTRIZ MM RIAIEE, LUKRBLRT%Board Level E#{TRISe1% 7T,
N TIRISEHFRISMTERE, #1TSolder PastelA TR EMEAX-RaydIVoidieZE. Auto Visual InspectionZ, BRI HEF
%kRySoldering Service, filgNSelective Solderingo

Solder Paste Inspection Auto Visual Inspection X-Ray M/C

Reflow System Selective Soldering M/C

o

]

A

| HIE: 55.0% (2245584, 3um)
£0]: 108.3% (86.7 / 80.0um)
DIE!: 60.5% (306838.6um%)
1325 7.0%(17.8um) x 2.7%(6.8um)

EBEERE

‘ ‘
| R

Pad : 76 (1) [T108]
Board ID: 2(#2)

: &
Solder Paste Inspection Auto Visual Inspection X-Ray M/C
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Strategic Test Service

~ Transmission Line Pulse (TLP) Test

O+ ARETLP?
ERA&ROR (TLP), TLPIRAUNNIREIEIL T MR ETTF ST FHESDIRIFEBHHTYE, HREEIIR T URFRITHE
FiiPThee. REBRFAIMSESDHE XEA] SFEMEIRNER, LARALE H I A] S 1 ia) .

O QRTHYTLPARSS
B, ATIREESEChipRE, EREHTLPNEERNC I ERES, R/RFRIBEZEFWEXER, ROATHERMHT
BEFFAETLP WaveformZRBINERS

BITESDIASE (J1HBMANCDM) HEERIMTRET @ 30, BRTLPRI LUR HE % Bz,

BE, FREALRSIRPELEHEFARNEARRZ —E5ESDEXNAIESRM, TLPAMUKR R LM SESDIEXAAISE
MEE, FEIHEHT mBREE, TLPRRMHHIEN T IRITHRBRIFERESEERFER. BRSPS ESDE

KHEISEEIR) R,
| TLPNERLZE |
Transmission Line Pulse Oscilloscope
Probe Station

—

Wafer Package Chip

T
10 > FAEY = Z
NEAmBEsEE===s :
£ B o ey S <]
8 —Le>— 5 R .'-
I o e o
— ¢ HliElR ahrEr
= Tlal: i
] | {" =
A 1] S
PR HEREA / g =i i
A 2k i il
o Pl TS T
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Vour [V
TLP Data

22
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- Soft Error & Radiation test
fl-:%{zlss HBFcHFREIRIEE S
O £S5k, BFTHREIRTENBEY

FRERERRFSERNNAREN T FETFHIBEN P FIRFFREET S SER~ LR B SN REFERT
HEBRSHIMR,

BF THRSRARRERNGER, TASE. HTAENTANE F—Rr LB EESIE 81515026262 (Fil4 SATRER
2). ITU-K.130 (BEREREIRITERMY) TANRERZETE, #ITRFIAETE;

(1) High-energy neutron
Strike a semiconductor

(2) Neutron collides
with a Si atom

) High-energy
High-energy Neutron *--- Neutron Generation Target
Neutron Neutron
= o Neutron
o Semiconductor

Alpha \ / Neutron Beam Device Under Test

. Particle
High Energy ... (charged) ol o o/o o o ° °
5 ° ° 4 1) [¢] ¢} )

e -
Charged ~
Particle

Neutron Proton =@
\ ~® -O
N+ / \
[
N B . ]

P Substrate Shield

(3) Changed particles can cause Neutron Radiation Test Facility Overview

operational problems

O World-Class Radiation effects capabilities. QRT’s All in One Service
MRBEFZEMTEERMFEENT WHIR, A+FSE, BFoHRERIBRITHESERRA R,

Radiation Test a@i @
e Thermal Neutron & Neutron
* Protons ®IH IR S THER/RAFE FRSIE R I IR IE E PR INIE TS
* Heavy lons HIFERNEBIFETR | | BESMERSN, AR | | AREARBMERNE | | SRR INREFINE
« Muons & Alpha Particles BLBIRRNZRFE | | KMESTHRERE | | FRAEUME, THRINDT || SREARE, @FEFT
RERITELAAARRS | | BAEBOITERFIGHER | | @GR mKTF, R EmE ARHRITINET .
* Gamma AR 5, IRIAE R &R,
e EHNRGEEWERI | | - BEFRIEHLSH. | | - mEsEEkmEs -1S026262, JEDEC &
N S R4 % NI'N i NN 7T
« Alpha Particle Counting (AT TR AR z;gfgﬁiﬁgﬁ% (PN HI) 3P AECT AL, FHTE
AR TR | TR - MIL-STD-883. 750%,
e Total lonizing Does Effect fF ERATMME
e Soft Error Rate - i EE: SEU, MBU, - NASA. ESAZE R ZEfR
SET, SEL, SEB,SEFI\ _
e Single Event Latch-up SEGRZ et
« SEFI Test & Analysis - OEM In-house Standards
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Reliability Test QR

e € B~ Ay RI SEME ?

AR FTmAYRI 5T ?

EFNERBRIEM, BRRSFTN, NEBFRIEIHZEFNTE2EETERS
ZoJA, Q05 BF T mE A SEMFAR BMR BTN ED LU ERRBREER, 7
S RAETRERANMMEIRIT. ARENEAKTREMANLRE, EhpLR
ENBERAFHERANELER,

BB mBY A SEIE R E X9
£ AP IR~ BV ThEERENS 72 KBV HAIR] R R 15 RIF I RERIMEE R,

XA LGEA TR —NBFEHHARARFIBRHSHEFEHAEAMNEFIRE, 75
FHMERSEEINRARLENE. Fit, FHHi7 e SEEvREMZE L,

Bf, #RETUMRTNAELMREESE. BE. RS MHMESENTHIFE,
MR R S FHITIHERN 5.

MRBEEESFULWAIEERARBMEAMAFEE, HEER. EANTHER.
RERAFEMFR, FEACNASIMENM, REQIAFIAINER, RAAREOEMHE
BaTFI R

hfEe S

/

\\

~\

-

B

Mt S

AN FTERRIER AN, B—UN~mENSENENE, BT RESESSITIE. FilEEF~m NRERE
THEITIER, B LEEERFAH TERMAIARIAR.

BIEN, 7255 CAIZR M Fim17800\ 87 IR T RIS, 7125 °C T {Tit52h7, 10/ A=K Eo

FRIYAFLTIREES. EEMENNEIRITES R E, IMIRERMINEILLE (Accelerate Test)e $FE. FHl.
T RAB T mEB XS TG R Selt /e £ .

MRF-RBEEXFORERR (BB, BB, BRENE) TSR, JLUEISIT A ENAR LRMERS KRR
HIAFRIR. KEBDHIEREBEHE B R FEMATAE, FLL “H#1T1000/\ Bt EF FliEd” M N EE A5,

| ETFEIEIR I8 5 2 |

__________________________

__________________________

______________________________________________________________________________

: shock, vibration, collision, :a combination of both kinds of : gas, salt, rain, wind, pressure,
acceleration, loud noise, strong factors humidity, temperature,
blasts of wind solar radiation

FaARELGET HRINIRIT. SN I ZRRBFET RS U ETHNERKE, HE, EEEFHN, ATMBINZSES
RRERNARSERE@EIGEIAEF MAWNER,

AL TE LEBABRIDIRERI AR mBY, ATMUANE. BRSS. AISeMEEAEAT, iHEBL~RESEN (RILFH) Fm. Xi¥, 7
SEMBIRWENF BN —RFIERBRMRR, a7 EFEEN (reliable) FISEMHHIE, MMEE—EUNERE, ZWEME
ES R4 8)5a--

SORKHAHE, BMET B, B RIDEARB ORI TEMBIHE,
BIEEF M L, B ARRIUNNER UL,

MR, ERFmE, ‘UEEHBRAHBEEARNNEFRM T RS, HED T ERNREER.
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Failure & FIB Analysis

D ARBah (Failure Analysis)

26

2RSS

Failure Analysis

ATHEFSENERHNA LRTREE MBI, FEERNINHEMNZAR, QRTLIRER
BERFANDINEE. MERNRBSTProcess(fii2) MELWRFEMFATZIN, BEB BB
R PFMAIC. Ditt. TRTHMPCBHFZMEFEHNFRAMRS.

BEXMARAMARSS, ATUAR MBI EIEE, BREEERR, AR RIS, B3
INEBRMARAREA (Root Cause), FBAHIE T Z AP EER EMARR, StpLE1ERR@E
REE, RIFSHER, 2T 2R FREFIER.

FEIRIFIE
DARSS

Non-destructive
Analysis

=T
A EEARSS
Sample
Preparation
Analysis

o BF T/ EHHRR DS

Wire Open (X-ray) $SERIE (SAT)

) Poly Filament of
Laser Via Crack EMMI Hot Spot IC Gate Layer

G REBEFERH (FIB Analysis)

MRZBHBEZMFIBIRE, W TH+FH. BFEAMNBEFMHSFEMNTRERNSRREFENINER, LHAEFSEICEE
2. TEM Lamellaf 4 SAICEBEEEEN 5 EIE RiRRIREM FER DL,

Circuit Modification Cross Section Analysis TEM Lamella Preparation

——
o—/x°oxo

Material Analysis

MR

B EMEF = (application) EERFMEBE LD, ¥ @A LIRPFENEMEHEMHERE SN, RNEHIN. B

N R TAD DT FEF BRI DTARSS

Specialized
Analysis

High Quality
Reporting

Solution based
Project

o

o RURZAFH DM (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

* BREGIRDITARS
o RBRRINBMmBHTEXRME
* NEBREMMESHTRecipe SetupfRSS

o

o ERWNFEMELAINRM D TR
o S@id Tech-mappingiR R L DRSS

* BRI AIRAEN
* DITBLERS

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

Bt PR AR AT R AT £ (F1B)

Nano Cellulose(SEM)

FinFETHREZE49(TEM)

Cu Foll&R & Grain(EBSD)
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National Support Project 1SO026262 Consulting QR

:1S026262(ThEER &)1

O IJRER 2R
1S02626247 4 EE AR EEF LB/ BFRADREL2NEFTRATL, RETRRAARER, EHEEHER
BIERUAFEI1S0262621T 4, HIIZHE B EBRBARNKE, BFIELSURHES,

= T I
ry HRER 2EMEIE, SR TEMNES/BFRAMEMIERENEHER, B FEFER/ VLK T ESKFNE
‘ —- e EXE, EHERIITERZER, MENEN. TR, TANGEREN TG,
<~ N —
‘ )

RSB WIS /AR EMN RS

U

T Bt
LF BRIE

. 0 N BN RGEIRIBIE g
SRS FLTE A AT s, By TR o > 0 J C
—_ ’ 4 / %
] Rt | 2D S HEITHS i) > . , “
A R LRI B (KA TSR RN AL AN E S 2 8= T E T &
g - ~ P R A E RIS AR &, BT SR &E T N )
DL oREMEBHTENRNES), BN MRHNRARE D e e ~N
FUD3 SEETERIRHE, SRR RIS R Cemm e " = o \)\ 0,
BS/BFRY%E S
TEHAiE SEAFY~12831 A BEHRETIE SE3FY~12831 A RS HRERIE
HEHR SEERTNRARE, B SEERT I
QRTENREMEAIRS. il % ) \ O ae L 2 Z1ARSS
EX:5 e e o . QRTEIR AR ARBRS IR E IR B A } e N o . s
- I, AT, BISRIER(L, SmoinRREDAT. RO, TR, KERREMFE NHRE S/ RARSERLFETHFRAR T MBMIRELIIES, WATIS026262 FHIIIRER 2 BERATF,
AEMMIAREIIZIE. RATRENXIEE
SR S4E£9180~19012867T SEE£9120~1501287T
|2
(B hu)h © 13.2%, RIE © 25%(14) 30~40%(14) P I
B =ul
Action Plan Implementation
S EiE HIE SRR, EFE AR
ﬁgﬁ$_ TFR&ET~2128TT SEAET~TTHT ﬁ&-&/:lglj;‘ﬁ\bf% HE% !
22 BE5EAHT BETTHHT : R - e
- ; ; Gap Analysis SKRRTRY Training FR181S026262Th4E
BELREA) BEIRAIR) HATIRER 2 EHE RTtER EES S
HIEMLL KRWELZEX N ER Rz 3t A RARER
@@ http://www. 22| 4L H.org https:// rss.auri.go.kr PeRiil BRI
A3
X MBHAERERAETE
¥ ERWR D HE (FNRWERE)  (RRAWSE)Y o (FRSHESE) MEXR
BEARR ML hEERE BATRERER 7= RIERI AT T4 BRIA
(V]
(%]
2 O MTRABKRA - EFRFRMENEEAN - KB RN R R R SEUTE. RRBREWIE. AT
5 - HARAL SRR R EFREHF £ wWEs
Lee, Sunghun %R Ahn, Minkue #i%2 " e N,
) SUng } ’ i} TR, HRETAER B TR AR R IR B IR AT
T. 031.8094.8253 T. 03.1.8094.8251 AR AAE S T S P BRI R SHERGRREE.
E. sunghun.lee@qrtkr.com E. minkue.ahn@qrtkr.com L
-IRHFFEMIN (DIA) 157
¥ BAREIERRHRALTIE, \_ J \ J Y,
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Education

- 5IARSS (E HALE)
NTREFESNT LR, QRTAMURHEAIDL, FRMERA. #TUTENRONIT

(on-site) 1Fi)ll, SIAZEMFEANKOINE, EFEEEESENTEHIE], TEHRHEAT
ZFARENINE,
B4 SEE I BRE RS TR IPERENRERE. BEBRWEAFSENA RHEEFFN=RARERASEERS
Tz NMEER S HE
- S SREISEMITEERRAOf © JEDEC, TR RS IBRR ¢ IATF16949 FREEEAR | 1509001
AEC Q series RETNEERE | 15026262 - FREEIRAR | 15014001
F PSR 1D (Core Tool) IR R SRR | 1S045001
- R RAR S APQP. PPAP. SPC. MSA. FMEA R —
(8DIREP) . R
AIAG-VDA FMEA TR EIRER | AS69100

L ERMEI
$E$Eéﬁ.,\ﬁﬁ SRR, BB, WREERER, BE M E WHHEER I BRI H
BRI EFEEIRS.

1 DIEFREKR RITHRE 2

3 BT

O ARABRAT

B EERI )

T. 031.546.7337 E. edu@qrtkr.com ¥ BFETUERRABALN.
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Location & Contact Point QR

REMIE
REWAUGEE : Bl 3. BN, BR. hE. £E). Sales Agent(B%)

13
KOREA “CEdRUSEENIERRERR
0© O~ USA-SAN JOSE
CHINA-WUXI
O LAB O Joint Venture
TARRFNEABIRAF]
Hihk  RESEF) T RFEREBAE20915 il RBIEBMN T EX B HER2155 itk K5 and K6, Comprehensive Bonded Zone,
(17336) (28429) Wuxi New Area of Jiangsu Province, China
Tel.  031-8094-8211 Tel. = 043-280-3504 Tel.  +86-0510-81135868
ik RESEKRETREX L1095 ik REILERE TR ARKIT5S ik 2328 Walsh Ave, Ste A Santa Clara,
(16229) (39387) CA 95051 USA
Tel. = 031-546-7544 Tel. | 054-470-1528 Tel. = +1-408-721-6800
CEEATABKRAN
FEIS ARA BRAR B3 THPFE
ps5)N Kim, Youngnoh +82-31-8094-8211 youngnoh.kim@qrtkr.com
R AE N, V. Jeong, Hanchul 031-8094-8212 hanchul.jeong@qrtkr.com
Lee, Jinsu 031-8094-8214 jinsu.lee@qrtkr.com
AEBREESHSMAR Kang, Jeonghoon 031-8094-8213 jeonghoon.kang@qrtkr.com
IRED/ ML 30 Jung, Sukhwan 031-8094-8228 sukhwan.lee@qrtkr.com
B/ EALE Kim, Sanga 031-546-7336 edu@qrtkr.com
RROH Woo, JaeHyeong 031-546-7547 jaehyeong.woo@qrtkr.com
FIBZ Kim, Youngje 031-546-7552 youngje.kim@qrtkr.com
MRS Lee, Soojeong 031-546-7545 soojeong.lee@qrtkr.com
ESD/EOS/EMI Kim, Dongseong 031-546-7549 dongsung.kim@qrtkr.com
Radiation Test Kim, Namho 031-546-7561 namho.kim@qrtkr.com
AISEME Voucher(X %) IR E Lee, Sunghun 031-8094-8253 sunghoon.lee@qrtkr.com
RE $S&/ ERTHFRRAT Li, Juanxiu 86-510-8113-5861 juanxiu.li@grtkr.com
R L t o
EE +S4F/ FRTHFRER AT Kii;Le;er +1-408-721-6800 laurent.kitzinger@outermost-tech.com
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A Global Leading-edge Company for
Reliability Engineering and Failure Analysis

Life Test PCB Analysis

Environmental Test SMT Analysis

Mechanical Test Reverse Engineering

ESD Counterfeit Parts Identification
Circuit Modification Surface Analysis

Cross Section Analysis Compositional Analysis

TEM Lamella Preparation Organic Analysis

Inorganic Analysis

www.qrtkr.com

P(55[E): +82-031-8094-8211
P(shE): +86-0510-81135868




