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Operating Life & Environmental R
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Physical & Mechanical Tes
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Electrical Stress Test ®7|MAEM AL
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[ ]
SerVI Ce Ite m S JEDEC/MIL/AEC/ES 59| FZAIE & T2 SHEA[30| JHSEiLICt,

XtMIgt Li&2 Eu0|XIS ZZstA|7| HHELIC (QRIE AzH)

Z7|+-ESYEAM(ELFR) A 3| 0|2 4(X-Ray)
- H|oto = o
DR/RREE 2HAIF(HTOL/LTOL) e ASTHEA(SAT/SAM) MHER) 9] 2 Crack B4 ZAL
8 25 AlO|E/E UM o H7|ME424(Curve Tracing)
(HTGB/HTRB)
HIZIZ 80| 22|(Flash) HIZEAIH AIgRt BB mEfe 5% Y B 1S
NEeg Saff £8 o2 ¥ W7y A5 =3t oHEy Decapsulation(Decap) T o -
od - hip Del i x| W8 2 PCB £ Jt8 & X2
SEULHSITER(VSL) o Mg 27 oy WERLE! Chip Delayering . ° S
o4 1 1 = - B = Cross Section
SHZ A8 ® & 2| (Preconditioning) - IEC, ISO 59| 2N EZ
T2/M2 ME AE(HTSL/LTSL) - JEDEC, AEC, MIL-STD 59| HIZ EZ
n20& MAATY/EE AR(THB/THS) - ES, GM S9| XIZ# OEM QAL FAPRIAFS0| Z(SEM)
512 2ZA0|Z/ESHAR(TC) Ol X2 A2 Z7|(EDS)
HYUI7L 2EAOIZAIH(PTC) sasy EMMI(PHEMOS/THEMOS) _
- S Dye&Pry
oHAt HEZAA|E(Ligiud TS) 22HEM(Optical Scope)
ZIHSAEY AN|E(HAST/UHAST) DXE Al BN
T2IETYAI(PCT)
HEAE(VIB) HE, 2HBARE, A5 Y FE) ¥ 5% Metal Cut/Deposition HHER| D|MEE 23
51517 =] Ltz 3 M A= ) . -
2 /25157 SRS AIR(CERT) (<sholl chet LT 23 Insulation Cut/Deposition TEM AJE R|Z
E7142BAIBHAL) S
- IEC, 1ISO S9| 2| #& FAMEAIS0| Z(FE-SEM)
SHAME(MS) - JEDEC, AEC, MIL-STD 52| HZ EZ zl20/2%(Dual FIB)
S2/HIst T§7|X|/4tA Lt5tAIE (Drop) - ES, GM 59| X}SXt OEM QTARS DMEERN S RHHRIE0| B(TEM) -
Ol X2 A2 7|(EDS)
Xt LR &EZE7|(EELS)
AXfet 7|Te| &0 XM H9|(Solder Joint)
EM I AMZM A o xh7tEd5i ] 24
=3 HEBY Lal/TRE/BE/NE SesaEeEs _ EXEEnEe)
| HE A% (Board Level Drop/Bending/TC/VIB) M2 37 OIxtol2 2 47|(TOF-SIMS)
A8 o Mg 74 FHEN 2H|0] HXIS0|A(AES) -
- IPC, JEDEC WS AAM ZHRHZZT|(XPS)
B AAM 3| HEA7|(XRD)
=
EM UTMAIARIS S35
OIN/MEHUR/SE AEYA T 7t 320K 224 T(GC)
o|x} i <
213/ HEHShear/Tensile) . JAIZOLETT HEEMT|(GC-MS)
42 [HAH = - -
oI/ FEH, H| S/ 752! (Torque/Twist/Bending) o M8 Y 77124 HQlM 237|(FT-IR)
&4 & J|Et - Die, Wire Bonding KIQIM/TIA|ZM Szt
- &0 H3Y/UHWEd BIHSD/RSH) ' ¢S _ tIM/7EAIZM EEEEA(UV/VIS)
— PKG Body, Lead, Solder Ball &
- PCB, Module § FEZEEat=0t 2ZE47|(ICP-OES)
" QEZEZ2IR0} WYEM7|(CP-MS)
BH=H| ESDA|E(HBM/MM/CDM) HIERIRE AAH ARZVIK| Cst 7™ o AAM FZEXTI(XRF)
- =1 x4= ol 1} 2 =
2 x/2l(Latch-up) AEHAO et B UF |2 20HE3=(C)
AIAE! 3| ESDA|Z(Gun-ESD) o 52 37
ESD/EOS/IC-EMI H7|H THEAEHAAH(EOS) B o . TS (Training) Mak gl g—’gﬂ._*ﬂl_
i FC. 180 Sl =H| E2 s (Consut 27 53 Y Nay =
HHER| FXE7 | X A R(IC-EMI) — JEDEC, AEC, MIL-STD £9°| = EZ 714&)(Consulting) 23 AotAAH OIE U HCt
HYTS WINSY 23M8 - ES, GM 59| XISt OEM 27AK B3 LAK(Factory Audit) L 2HA/2ci/=
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Automotive Electronics Qualification

1 XSXE HXEE SRUS

NSA MAF 2 =2 F2 MY [ 24

OEM TEFE 74
ES95400 / ES95910 / ES90000 Series

AEC-Q200
Passive Components

AEC-Q100 T e CHSNIATaLpleTS .
- : B @]
Integrated Circuits

AEC-Q101
Discrete Semiconductors

AESxte| F2 H

Ve
Powertrain
Driver information Security Engine control system
Dashboard display Immobilizer Transmission
Car navigation Car alarm Fuel injection
Fuel pump
. AN O\l
(" N\ N\
Safety
Chassis Body electricals Airbags
Power steering IBCM Seat occupation detection
Braking CAN gateway Pedestrian protection
VDM Light controls Night vision
Tire air pressure detection
. /. J

ASAH HEEEo 2258t o1&, AEC & ES 74

FAILURE MECHANISM BASED e, % g‘{
STRESS TEST QUALIFICATION \k § 7

FOR
DISCRETE SEMICONDUCTORS
FAILURE MECHANISM BASED IN AUTOMOTIVE APPLICATIONS
STRESS TEST QUALIFICATION STRESS TESTF‘?RUAL'F'CATW“
FOR
INTEGRATED GIRGUITS f -~ PASSIVE COMPONENTS

' * Py e

Automotive Electronics Council
Comsnert Tecrica Comatioe

Automotive Electronics Council
Gompores Techicn Commtee

ASAe F2 MY E 714

JEDEC, AEC-Q100.101.200, o e
OEM in-house spec.

Fuel cell
system

radiator

Ultracapacitors

Powertrain
radiator

Component Level Sub. System Level Automotive Level
Qualification Qualification Mechanical Durability

wanw.qrtccom
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Automotive Electronics Qualification

I AEC Qloo AEC—Q1002 TH3|Z(IC)o MM "I HZACZM A2 7SS 2 HYEHZ 471X S8
ot UELICH AA|, HE HHE 20t ot FREY HFLIES Targetl 2 ol= AEY

- o =
Aoz ysl0] TARINS 75 KISAS HEF| T7jo XEet FH UL,

Grade Level Ambient Operating Temp. Range

Grade 0 -40°C to +150°C
Grade 1 -40°C to +125°C
Grade 2 -40°C to +105°C
Grade 3 -40°C to +85C

Qualification Test Flow for Integrated Circuits

oo

7|x| S8 <

A‘l | = = > Wafer ru | b
=] 71 &!?:"Ao.l Aloﬂ-l Fabrication FAB 'é)_g' X.I =
<= Alg|AM AlS
_ _ _ Test Group C |_§|o Al ':jY -
st A= A|™ @4 v Test Group D HM71M EG A
¢ @ Package EM ¢
Assembly TDDB Test Group E

Test Group F BS PQ‘
E

AT HC m
N

A

External
Visual

Defect Screening SM
(e.g., Burn-In)

v

Functional/Parametric
Electrical Verification Test

|

NBTI

a2

|

ye

Test Group A Test Group B m—
Test Test v v
@Room PC @Room Test @ Test GFL WV
v Room, @Room v
Test Hot, &H Test
Test — < ) ot
@Hot @Hot Cold @Room
vy y I
THB AC HTOL || ELFR || EDR v
HTSL | | PTC*| | or TC or [ ms | [vev | [ca | [oror |
HAST UHST Test @ [ I I J
l_l_l Room, Test Test
Room
l Cold, @Room SHot Test
Test WBP Test Test Hot & Hot m @Room
S:oom @Hot || @Room
ot
A = = =
=8 Al | A EE M

=Y Al

-l Quality Reliability Technology

i AECQ101

Transistor

\ﬁ,ur

\ﬂpli;jmr
poitn

AEC—-Q101& FET, Diode, IGBT, Transistore} Z0| &t 742] AXt2 FME0] QY

L
(Discrete Components)Z7+2 FZAQILICH 2rE0| AMSH MEABI=X|L 2= EMT 22|

ol L4 Tt

-40°C to +125°C

St A
i

AES2 Fd=/0f s

Discrete Semiconductor Type

discrete semiconductors except for LEDs

o o,
-40°C to +85°C ‘ all LEDs
Qualification Test Definitions for Discrete Semiconductors
Q . L O D O
Data Sar.nple #of Accept Reference - )
Stress Abrv Note Size on# (current Additional Requirements
type lots . &
per lot failed revision)
All qualification User
Pre- and arts tested per the specification or
Post-Stress P . p P S, Test is performed as specified in the applicable stress
1 . TEST 1 NG | requirements of the 0 supplier’s
Electrical . reference at room temperature.
appropriate part standard
Test e e
specification. specification
pre- SMD qualification JESD22 Performed on surface mount parts (SMDs) prior to Test #
2 conditionin PC 1 GS | parts before Test # 7, 0 A113 7, 8,9, & 10 only. TEST before and after PC.
s 8,9,&10. Any replacement of parts must be reported.
External All qualification JESD22 Inspect part construction,
3 Visual Ev 1 NG parts 0 B-101 marking and workmanship.
submitted for testing :
parametric 3 Individual AEC Test all parameters according to user specification
4 e PV 1 N 25 0 I over the part temperature range to insure
Verification Note A user specification e "
specification compliance.
1000 hours at the maximum DC Reverse Voltage rated
junction temperature specified in the user/supplier
High specification.
5 | Temperature | HTRB 1 E?l?’: 77 N 3 8 0 M“:L)EZTMD-ﬁO-dlA The ambient temperature TA is to be adjusted
Reverse Bias ote etho to 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
27 Dielectric DI 3 oM 5 1 0 AEC-Q101-004 evaluate process change robustness.
Integrity Section 3 All parts must exceed gate breakdown voltage
minimum (Power MOS & IGBT only).
Short Circuit
ag | Relibility |ogep |y P 10 3 0 AEC-Q101-006 | For smart power parts onl
Characteriza- Note B p p V-
tion
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.

www.qgrtkr.com E_
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Automotive Electronics Qualification

I AEC ono AEC—-Q200& Capacitor, Inductor, Resistor?} Z2 £ AKX} W72 Qg FAQL|C},
ZH HZE0l et 7%= AA2SEHAE of2 #2F 20| 86t UM, Flammability, Lead
o

Integrity?t 22 +SAA SE4S et RS2 Y= USLIC

Grade Temp. Range Passive Component Type
0 -50°C to +150°C Flat chip ceramic Resistors, X8R ceramic capacitors

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

Film capacitors, Ferrites, R/R-C Networks

3 -40C to+85C and Trimmer capacitors

Qualification Test Definitions for Passive Components

QUALIFICATION SAMPLE SIZE REQUIREMENTS

. Accept on
Stress NO. Note LI LTl Number
Per Lot of lots N
failed
Pre-and Post-Stress 1 G All qualification parts 0
Electrical Test submitted for testing
High Temperature 77
) Exposure 3 DG Note B ! 0
Inductor Temperature Cycling 4 DG 7 1 0
Note B
Destructive Physical 77
Analysis > DG Note B ! 0

f Shear Strength 31 DG 30 1 0

Short Circuit Fault

Capacitor Current Durability 32 b6 30 ! 0
Fault Current Durability 33 DG 30 1 0
Resistor End'—f)f—L.lfe Mode 34 DG 30 1 0
Verification
——
- e Jump Start Endurance 35 DG 30 1 0
s
e Load Dump Endurance 36 DG 30 1 0

S
e

_El Quality Reliability Technology

1 F2E|(Z) AEC Standard Full Coverage Service

Tzl g0l ciet 2717F ZOMK|EHA AEC #240l| THE QUISAIZEL+E S7total AgUCh J2iLt 2t #A0lA et
HE MBoh= Alglde FUELE OfLl2t siRME &7(7H 02 BIELICH FUE|(F)= AEC #A0M 27 5h= Al

[
E2S 7507 Yo B2 LHS 7|20 o, DHTES I8 Full Coverage Qualification ServiceS MBSt EAELIC.

>
o
r

FLE(F)= XSt HAEF0M 275= 2t 55 & 2ol w2t Alg! 20| 7H55tH, AEC-Q StandardE 2HEst=

0%
>
oot
s
o
>
o
=
=
am
0x
a
d
=
e
Jm
0x
(0)7]
N
>0
[> T
pZ
mjo
-
==
Q'E
[
30
o>
T
[

AEC Qualification Testdl| CHeHA= 1ZH9| EHES A stol, HF HXIE

One Stop ServiceE HZstm UY&L|Ct

D e L

o, - .« Test Qualification Plan

e—
Reliability Test Report

B 184 4 b € s

Test Sample Mounting Image

— Sanee — N " ————
vy ™ e [P —
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Semiconductor & Electronic Component

| XAISAE 2= 2FLU+ S2E7} I =2 ICTE0f M2|Y Al MH[A
SIS ESTAAE HZ

UG HAAAHS SMO|L XA NS 4EHOE BASHE RN, 2N ASSHAANS 2H2 NI
| i Ch. o|2{3t E2=0f 23 1S0 262622 FHL FX}7|7|9] £

TAIYE 85t JsU VIsetEdE2 RE e

ol mjo

s

0x
mjo
N

HARE SRE FHE 275 AYE SFZA/HMAH

AOETIH

ES90000-01 ‘Inspection of Solder Joint’

ES90000-04 ‘Reliability Tests for Pb-free Soldering’

Wearable Device IOT (A2 QIEIY)

ES90000-02 ‘Delamination
Inspection for Mounted Part’

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’

ESTH0IN 275k AR CHst RS 217 (Sequencial Tes)ZIZSHn S4/0H8 BHIZ AL8H7| G20 Azl
L850} PHIS B0l MY 4 UK GEIt BRELICH T8 2UAIZH 365 SYNAH JMOR AlF AR AE B, AllE 9AlAH

l.
A& 22 7HK| DZH0| 5= A|&0] Functional Test Hl& L UZA|ZEA 20| 7H5EL|CH

Quality Reliability Technology www.qrtkr.com
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Failure Analysis Service

Quality Reliability Technology

O

SMT / PCBEA

g

AMH|A

FAILURE ANALYSIS

SERVICE

Material Analysis

«060000800

00000000000/

Micro Structure Analysis

» FE-SEM Analysis
» Dual FIB Analysis
» TEM Analysis
» EDS Analysis
» EELS Analysis

Organic Analysis

» GC Analysis

» GC-MS Analysis
> FT-IR Analysis
» UV/VIS Analysis

LED Quantum Well Stucture_TEM

g 75
HOE g2 =X =3

Nano Cellulose_FE-SEM

Surface Analysis

» AFM Analysis

» TOF-SIMS Analysis
» AES Analysis

» XPS Analysis

» XRD Analysis

Inorganic Analysis

» ICP-OES Analysis
» ICP-MS Analysis
» XRF Analysis

» 1C Analysis

Bump Grain Orientation_Dual FIB

www.qrtkr.com
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Training and Consulting
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Service Procedure/ Accreditation

M2[MHAEAH|A (AEC/JEDEC/ES § )

TZHA}

HEZE

Datasheet/ Pin 74

Package A&

Pin count / Dimension

HERE =7 g9 LFM(PO)
HTOL: Test Vector
Operation Timing
Operating Voltage ‘
T H B : Bias Configuration 3 HEX & Tl } HEXZE7|zt
Biasing Voltage ‘ ‘ 34 AQ

S ol 7
ESD: Zapping Voltage ANYEE 1/

Zapping Mode

AlZIM AlS XIS
Zapping Pin/Group Mald AlE Z

TZHA

——

o2 &= &l Q2N H Az He

SAe e

olzAf At 8l AIZ &%

Azl
>
SAMZnbZE Sz S8
HEN B

. Ul 20044 2 20004 22 FUHES HEUB U XSS HEA 20} KOLASTHBLUNEI B X2 SSaigELCt FYER
D OA AlgiE ST MES HEUTE Sal 2ol Bof Al HEel £t A NHY B2Jl §002 NEkig BY % HR
2 £

=0 JhsELIC

Fao19% = FYLEIFD} APYHIZSESRIYAIYS] FBYIBOR MHE(0f BATIYUAN AL MO GAlel WH| Y AHIA 018 Al BATIYH

m.ﬂmmmsum.— O HE 60~70% K| BFOAl & QIAL|CE (www.smiech.gokr &HX)

= FLEIEUIA IPClinstitute for Printed Circuits © ZH|QAHMXIIS])Q| IPC-A-610(Acceptability of Electronics Assemblies) %! IPC-A-600
( "DC® (Acceptability of Printed Boards)2| Certified IPC SpecialistPCEAIRIN AX|LIXIZS St2sto] ICTRAINRS| E2/AZA a0l 7|0}

IPC KOREA TRAINING CENTER St UELICt

m Quality Reliability Technology

0] )4

Quality Reliability Technology

Location & Contact Point

I Global Network

To cover the whole spectrum of the electronics industry from IC to end Products.

E JAPAN-TOKYO i
USA-SAN JOSE

© Sales Net-work

i

e A
M2 MHIA HEQT 2=

U F2 7 AlRA TES S5t X2 Au|A Qlmal

FHYF X} HErY o|m|Y
palele= 031-8094-8212 hanchul jeong@grtkr.com
S| AIREA
0%l 031-8094-8214 jinsu.lee@qrtkr.com
s 031-8094-8213 jeonghoon. kang@qrtkr.com
XSA HHEE AHEM
Wl 031-8094-8256 hyunbae.lee@qrtkr.com
ZIS / Mechanical A& At 031-8094-8228 sukhwan. jung@qrtkr.com
AR/ |sns s 031-8094—8221 namho_kim@qrtkr.com
=2 24(Z1 Open Lab) Z&ot 031-546-7551 sanga.kim@qrtkr.com
FIB 2M(ZW Open Lab) 29 A 031-546-7555 youngje.kim@qrtkr.com
M=z 2M(ZW Open Lab) PALS 031-546-7544 chulsoo.kim@qrtkr.com
ESD/EOS/EMI(Z1 Open Lab) =M 031-546-7549 dongsung kim@qrtkr.com

www.qgrtkr.com .E_



Global Leading-edge Company
for Reliability Engineering and Failure Analysis
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