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EOS/
IC-EMI/
TLP

A
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BT}

HI
4

(HTGB/HTRB)
HIF/ L Ho 22| Al

(Write/Read/Endurance/Retention memory test)

]1|.]|_| HAM
+R2ULAHEZEF (MSL) =4

N g
Real Time X-ray
3DCT
ASIHEA (SAT/SAM)
HII1HEHEN (Curve Tracing)
Decapsulation

Grinding/Polishing

0% A 7Y AS MNEHHzE| Chip Delayering
S AANETNE| (Preconditioning)
- e lon Milling
T2/X2 HEAE (HTS/LTS) * M8 7
° Al il ) -1EC, ISO 59| ZH| &Z FAEXLEO|E (SEM)
A TYKFA|S /K20 s
HE2E HYNE/HRACIIAE (THS/THB) - JEDEC, AEC, MIL-STD 59| HIE EZ olL{X| 2 A2 ] (EDS)
LI AO|Z2/EEA AIY (TC/TS) - ES, GM 52| Xt&*t OEM Q7L AlE ( )
EMMI (PHEMOS/THEMOS
Helolot 2EAto|2AId (PTC) /
EYEM OBIRCH
EIMEAEH AAE (HAST,uHAST)
Dye&Pry
—|g—|¢—|orA 6[;.4 ,
TERERUNY (PCT, A Q|24 (Optical Scope)
HiE{2| £ Al (Charging/Discharging Test) GEE A oA
LED &< =3 (Luminous flux) .
Metal Cut / Deposition
ZISAIE (Vibration) FE =3ty (2F A% 9l XIE) 9l XA (L
o Eee (25, e S) 3 34 (<ol FIBEA Insulation Cut / Deposition
=25t3tAA|E (CERT) Chet £ 2 M2l 43
TEM A|Tx|Z
E7tEHAH (HALT X2 A
% (HALT) o :O A XPS (X-ray Photoelectron Spectroscopy)
EAN (MS) (150 551 5l B TOF-SIMS/D-SIMS
- JEDEC, AEC, MIL-STD 89| H|& E=
LttAIE (Drop) “ES, GM £9| AH=X OEM Q7 AKS e (Secondary-lon Mass Spectrometry)
AES (Auger Electron Spectroscopy)
Axfet 7|mel £ Mk 29l (Solder Joint) 54 . .
/ / / ol NN HE AFM (Atomic Force Microscopy)
Hoa|d s/ R /AE5AH/TE — N
AHXHE0|E (FE-SEM
(Board Level Drop/Bending/TC/VIB) P FAXIEDIE ( )
|;g JE_|DEC Z&ol24 (Dual FIB)
' EHRIH0| Y (TEM)
o = ° Lo paEs
QML (Tensile/Shear) £ 1llJTMH)kLA%;!g gt F/HE/g=/8d 2 MR X2 M 27| (EELS)
AEA KA ==
XRD (X-ray Diffraction)
HIS2!/752! (Torque/Twist/Bending) o XM A EBSD/ASTAR
] EEGV\QRZ BOL”d';'gssld - REZYEtx0 AR A7|(ICP-MS)
- PKG, Body, Lead, Solder Ball
&0 R d/UHE M HIt (SD/RSH) -PCB. Module £ o sZeEet=0r 28247((1ICP-0OES)
’ ° 212N
ESD Al (HBM/MM/CDM) ) PIAd BRI
NEEEL=E i
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AXH/AA™ 2| ESD Al® (Gun ESD) CHES
Me|M 237| (FT-IR
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Automotive

Automotive Electronics Qualification

@)

ASAE TR S S2US

L—

> ASAIHARES S| AEC 72 & ZE OEMFZIM 23 6H= Sequence Test 2 M5 T}
K2 DEO|LE A|ARIEE A[H2 RE XSS &M M6t SUSHAYO|LL HX|LL &4, @ZF AR S EetH0 SatE
Aol @ ELICH ES o] 7HX] A@lg ALK ElAHSH= Sequence Test £ 2+16H7| WZ0f| £ AM7H0) H= HYMHHIE
CYSHA 2t3=0{of BLICH. FLE| FAZAHE OEM 70| MIE PAE D HE IHE AFAEE M3 = UATE AH

HAIRE W LYK EEME[AS HSELICH

b

| HXEE SRYE $old o7== A28 SHAY/HAGE |

ES90000-01 ‘Inspect of Solder Joint’

ES90000-04 ‘Reliability for Pb-free Soldering’

ES90000-02 ‘Delamination inspection for Mounted Part’
AEC-Q100 ‘Qualification for IC’
AEC-Q101 ‘Qualification for Discrete Semiconductor’

AEC-Q102 ‘Quialification for Discrete Optoelectronic
Semiconductors’

AEC-Q103 ‘Qualification for Sensors’
AEC-Q104 ‘Qualification for MCM’
AEC-Q200 ‘Quialification 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-Q1002 HSI2(IC)2l A2y B} R”QEM, A8 Jist 25 gREE 421x 532 FRsta
AEC AZLICE M7, MZ YO ofLi2t FREY HHLUZS TargetQ2 st M2/ AEOZ Y&
WME[YE Q7= AHSAHE B K| ’Eéﬂoil Hereh AL
Q100
Grade 0 -40°C to +150°C
Grade 1 -40°C to +125°C
Grade2 -40°C to +105°C
Grade 3 -40°C to +85°C

| Qualification Test Flow for Integrated Circuits |

Die Design H =

7|x 38 HEgd AE

Wafer Fabrication FAB ZH
Al Al

Y
ity
oy
Mt
>=
oo

HIIH £ MY

Test Group C Test Group D

B E

Test Group F Test Group E

B

el

= =
)

Package Assembly TDDB

PAT
SBS

c| HCI

External Visual NBTI

o

S

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

(%)
lw)

Functional/Parametric
Electrical Verification Test

Test Group A Test G"OUP B Test Group E Test Group (€]

Test Test Test @ Test Test |EMC||ED|| SER| |GFL| Test WV
@Room @Room ||| Room, @Room, @Room, @ Room
i Hot, &Hot &Hot
Test Test &Cold |
@Hot @Hot l ; 1 Test @ Room,
l l Hot, & Cold 3
| HTOL| | ELFR | | EDR |
HBM| |CDM| | LU MS| [VFV| |CA| |[DROP
v THB AC l Iﬁ_l LJ D
HTSL PTC or or
HAST UHST Test @ Test
Room, @Room, l
: l Hot, &Hot
Test
@Room Test Test &Cold Test @
& Hot @Hot | |@Room Room
sEANE +EAY HII1H EM AH 7IA™ EH AIH

MY A

9Aljowolny




Automotive

Automotive Electronics Qualification

AEC-Q1012 FET, Diode, IGBT & Transistoret Z0| st 79| AX}ZE X

AEC
Q101

U= AHSZ Y= AELICH

-40°C to +125°C

Components) W7t FAQLICE 2Eo| Mot Mgtz A 2 AXto| EMa

ME| Ues SH|AXHDiscrete
o SE|HQ NS "ot &

Temp. Range Discrete Semiconductor Type

Discrete semiconductors except for LEDs

| Qualification Test Definitions for Discrete Semiconductors |

QUALIFICATION TEST DEFINITIONS

Accept
on #
failed

Stress Abrv Data Note .Sample Number
type Size per lot of lots

AEC-Q1022 light emitting diodes, photodiodes & laser components & NS
(Discrete optoelectronic Components) B7t& FZQULICE Kj2ke| BE LIE 9l 20l ALE[0X|= &E

A E C AXte] TAIZ|A HWotol Mgre 72 YLick
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

Reference
(current revision)

Additional Requirements

All qualification User
Pre- and arts tested per the specification or
Post-Stress p . p P sy Test is performed as specified in the applicable stress
. TEST 1 NG requirements of the 0 supplier's
Electrical . reference at room temperature.
Test appropriate part standard
specification. specification
Pre- SMD JESD22 Performed on surface mount parts (SMDs) prior to Test
2 conditionin PC 1 GS qualification parts 0 A113 #7,8,9,&10 only. TEST before and after PC.
g before Test # 7, 8, 9 & 10. Any replacement of parts must be reported.
External All qualification parts JESD22 . . .
X EV 1 N . . s .
3 Visual G submitted for testing 0 B-101 Inspect part construction, marking and workmanship
Parametric 3 Individual Test all parameters according to user specification
4 e PV 1 N 25 0 AEC user over the part temperature range to insure specification
Verification Note A e .
specification compliance.
1000 hours at the maximum DC Reverse Voltage rated
junction temperature specified in the user/supplier
High et oen. specification.
5 Temperature  HTRB 1 BI\)”G:)T 7 Nofe B 0 MI\TOL3§TN?et7:2d1A 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.nc DI 3 DM 5 1 0 AEC-Q1.01-004 process change robustness.
Integrity Section 3 All parts must exceed gate breakdown voltage

Short Circuit
28 Reliability SCR 3 DP 10 Note B 0
Characterization

29 Lead Free LF 3 - - -

AEC-Q101-006

AEC-Q005

minimun (Power MOS & IGBT only).

For smart power parts only.

For all related solderability, solder heat resistance and
whisker requirements.
To be implemented on, or before, April 1, 2014.

OUTPUT
INPUT

<FET>

across this junction

Battery

< Diode >

Sample Size  Number Accept

Test Method

# Stress ABV  Note /lot il | Gicrn | (@it e, Additional Requirements
Pz:-_sipedss All qualification User
Electrical parts tested per the speaflcavtlo'n Test is performed as specified in the applicable stress reference.
1 TEST = N,G | requirements of the 0 or supplier's -
Test and - See also Section 2. 3. 7.
Photometric approp(latg part sta_n.darfj
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 | at least before Test #6, 0 JESD22-A113 Temperature must be reported when preconditioning and/or MSL
8 #7, & #8 is performed. Any replacement of parts must be reported.
Test before and after PC.
All qualification parts
3 E\)ﬁsl:g?l EV N, G | submitted for testing 0 JESJDE2DZF§101 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
High 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 ecfuwalent tod5b |f_no deratlbng. Fo(rj u;e within specl!altﬂppllcatlon,
HTOL a on'ger'test. uratlon may be neede to ensure reliabi |t.y.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
Tem egrature D.G 3 JEDEC max Tj defined in the part specification. Test 5b is equivaient to
5b o ergtin Life HTOL2 ¢ 26 Note B 0 JESD22-A108 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 (Co> 1.67).
. MIL-STD-750-2 Pre- & Post-process change comparison to evaluate process
2 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 \gPOI\Sthehr WG G f::tfisé fﬁ:t;f; f:;:]e;é AEC-Q005 Test to be done on a family basis (plating metallization,
lead configuration).
=

<LED>

=)

< Laser Diode >

< Photodiode >

10

11
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Automotive Electronics Qualification

OR

AEC
Q103

AEC-Q1032 Sensor MZ0f Cigt M2[d Aoz FHE[0f AFLICH L IC AlF HluPS m, 2F
YHS AAot=s =9 MY HItEF0| =7tEl QEHO|H, Microphone, MEMS ™ & 70| 5t¢|H= =
HE = AELIC

of RET} J|AN PES HotD wHEO] 0|, Yt

Grade Ambient Operating Temperature Range

0A -40°C to +165°C 0A and 0B are needed if ambient operating temperature

0B -40°C to +175°C range exceeds AEC-Q100 grade zero requirements

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

Diesel Fuel |<
Gasoline |<

Wheel Cleaner -

e}

'
'
1
'
!
1
'
'
'
'

N
'
'
'
'

3
1
'
v
'
!
i
'
'
'
'

Corrosive . .
rrosiv Vibration
Atmosphere
e Interactions of Mechanical
Salt Immersion cmica Environmental and ccnanica Shock

Functional Loads

Chemical

. Constant Load
Resistance

Cleaning Solvent |<

Condensation

Humidity with busT
NUGLUIOE I Humidity B 32323 Bl Temperature ‘
s " .
Preconditioning
HAST &THB Shock (MsL-Refiowsimuition)| | CYCled ;
””””” N ! v
; : : o
1 o v 1
! i Biased Pulsed
3 Pulsed O "| Pressure TC |

< Microphone >

<TPMS > < MEMS Mirror >

AEC-Q1042 MCP, SiP % Stack Chipdt 22 2t [t &

[= =

AEC
Q104

I AF2E|= PCB EE2| Solder Joint &S 2/ BLR Al™

O Case #1. 7|= AEC-Qual. ™7} Zap7t Y2 F 2,

> ‘Test Group H’Zh 7} 4=

= HZ2Q! Multi-Chip Module ®MZ0f| chst
Hitg FAYLICLH £3] AEC-Q104= AEC-Q100, AEC-Q101, AEC-Q200 Tt a0t otL|2t Hand Held MIE

(o]

°

= Zosta ASLIC

o

Qualification Test Method Options for the MCM

- o Ii7|X| Z30 2 MM M8 S &l LR (e.g. CAVITY IHI|X| &5 §)

HEZHH A

Low Temp || High Temp Power Temp High Temp || High Temp Mechanical || Constant || Mechanical MCM Pb ESD
Storage Storage Temp Cycle Operating High Shock || Acceleration Shock Drop Test || Free (HBM/CDM)
(LTSL) (HTSL) Cycle (TC) Life Humidity (MS) (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 |{BoardLevel|| Early Life Die Solder Wire Bond || Solderability || X-Ray Latch-Up
(STEP) Humidity Shock Reliability Failure Shear Ball Pulland (SD) (XRAY) (LY)
Cycling (TS) Test Rate (DS) Shear Shear
(HAST or (BLR) (ELFR) (SBS) || (wBPWBS)
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)

9Aljowolny
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Automotive Electronics Qualification Strategic Test Service

S&A HOLE fle #AYLCH 2 WS et

AEC-Q2002 Capacitor, Inductor, Resistoret #2 +&
OM Flammability, Lead Integrity@t 22 =S4 Xt

QPEE 2 2EHIE Of2f Eet 20| #E5H Y

Board Level Reliability Test (BLRT)

O 2LC2d Me|d "oteh?

AEC

Ed 1st AJdEZ 5[0 ASLICH

2 OO Temp. Range Discrete Semiconductor Type 2E MXHEZLS IC RE3 PCBZI| 243 SCFE L (Solder Joint) & 7HXI 1 ASLICE SEHTRE HISY, TS, 12, X2
— A S Cheset B0 = E|BIA Cracko] WS, F7|H H40| Zo{xI2A A2kst ko] 19lo] ELICh QRTEVIA Cracke
0 -50°C to +150°C Flat chip ceramic Resistors, X8R ceramic capcaitors Quist 4 ol 20 ALO|Z, Xs, £, 12118, TR AY S CrYst stAoA e HEE 2HS Iytsto] X MstE &0
Capacitor Networks, Resistors, Inductors, Transformers, ZYE BFOAL ALEAL 2HF0M 9| Y E HFE + ASLIC
1 -40°C to +125°C Thermistors, Resonators, Crystals and Varistors, all other ceramic
and tantalum capacitors o QRT9—| EEEﬂH—.i_! ﬂ;lg %‘7} kl Hlﬁ
2 -40°C to +105°C Aluminum Electrolytic capacitors
: : : . . 2k A0|Z A" 752 Ad TS A"
3 -40°C to +85°C Film capacitors, Ferrites, R/R-C Networks and Trimmer capacitors . . . . .
(Temperature Cycling Test) (Cyclic Bending Test) (Vibration Test)
HEZo| U2/N2 Hh= &S PCB2| #E2H AM2 SHO|Lt PCB7t =X O 2 Hal= #HAM
| Qualification Test Definitions for Passive Components | Ag 4 =X WorgLc, AFE R SIZOIN WA 4 YLICEL  T7IX|2l P29t #el, PCB S4ol w2t
o e L S21xtolol| 2Bt Cracko|Lt £l g2 Mo 2 HYst= AEYAE Solder Jointo| O| 2o &S HItelLICE.
= RN B Tl 40 SHE LG IS Delamination E£20| LtEFEILICY, Solder Joint Crack®| &8 QI L|Ct,
g 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 s s s ‘I’U‘l’

57 N
(Mechanical Shock Test)

A2OENFAME
(Temperature Humidity Storage Test)

FLHEO| Y3t = HiEO| S25t= S
FLHE LIS 7m0l 2O =0t HEEHA

HIEE, 75280l Zdgct

Solder Jointe| =L ME[H2
IMC EMof w2t 2™ =0
AZHO] RILFHAM IMCOF MESH= M2

[ o
N2 OSAHOM 7H Hobe 4= AFLCE

< Resistor >

< Inductor >

< Capacitor >

14



Strategic Test Service

- Power Device Reliability Test & Analysis

O X3 AX} Al2|M T72R

—

3 A XHPower Device)= 0|S H83t= AIAHIC F7| obE Xl SE2 2ldf 012 53t £E0|0, U MF *ot ofu|at
KHEofl At8sh= 1 =, 1 58 T AXtof oigt ME2d 50| MY o Zota AELIT

Sit Rt OfL[2t SiCet GaN Z2 Chdet 2ME AHE5He H|F0| 2t
O|FO0{X| 1 AFLICY.

fuin

x| oM, ol2{eh AXHof| CHEE M2 Aled HE0[ EasHA

| SZAIE 3|2 A - (31) HTGB, () HTRB |

High Temperature High Temperature

D D

s = s = v

%Je,
0o

O QRTE| T= AX} HIt 3 24 MH|A

FLEIEeE Crst M3 AXpQl CHo|E, EMX|AE 2 M ot M2 AXFRHZQ S, SiC U GaNo| HZo| A, 4,
7| 9 S2lA"o et SR AT o] AY HH|E 2R6tD ASLICH

S
il
[>
m
on

£| 20 = 1ZE29| Power Supply, 22 Chamber U High Power f§ Al E=Z 7%3510] High Power B & AXtof| chst
Ctast 8 A2 & 2 U4l Infrag 2HSHASLIC

e axfe] 3 7= S Mzt CHFX|HA S E M0l el B2 oot 24 FH|7F 2R =[ASLICH

TLE|IFE Chdet 24 S 717 24 AdlX|L|ofet 2| Mol 2M HHIE ERotn A2H E3] MY Ale 52 = =X 8
t

EstEl 24 58S 7HX| 2 AS LI
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 LED Reliability Test

O LED A2[M ™7IEt?
LED 2|4 Al®e =2 AECL} JEDEC Test Planof| 2t FdstH F2 1252 2S5 E0

o3t 2|F, i &40 =2 HIt HMALICHL AH M/Z HE 45HIIE ol o M7|H §E4 5F 9 FASE M9 ”“2
ZHot7| w20 Z0|Lt lumen maintenance £H3t7| 2lsl A& H/=F Test siteE 0|55t7| = BhL|Ct
O QRTS| LED Service
FUEIE= XIE 1m M| MEF(Integrating Sphere)S 2R3t A0 CtLe LED HME X ZEXE0| chst 2= £5H
TI30| JHsSELICH ot AN A|AH ot otL|2t, LED ME|A LIS st Chst J|AN 7|2 A0 st A EMH|IE
{st JA&LICt olof w2t 2 X 72 (USCAR-33, AEC-Q102) 0| 2738t= Full QualificationAl& S One-Stop AH|AZ Tl

ﬂJ?lI-II

+ Bt

o% 100%

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.

E327|(Spectrometer) 22|

Start

Load Data Save Data

- Measurenent Conditions

Low Watt oc 1 000mAnd 2m

HED 0006
nzE e 000

razes c o0

VFERAE) 1000.000 nh

320 340 360 380 400 420 440 460 430 500 520 540 560 500 600 620 640 660 680 700 720 74D 760 780 80D 820
& Channel ¢ Repeat |1 = | Channel

IFfEEEe 2.0 "
WEZATER) ¢ 0.000 A

73064 10000007 5622165 17076 116000000 03263 03436 634968 57717881 4307619

IR(Ememe 0,000 9 [ IF Photo | radint | SignalLevel |x v =] ccr PeakiWave
Triager Tire : 0 ns m 1 IEEEE 10000131 5597629 17082 118360000 03256 03417 637481 58061449 439.7717|
W 2| 73274 10000020 5678470  16967) 113820000 03206 03498 635002] 5623.1659 4404597
M 3| 73661 10000013 567.1928 16995 113760000 03201 03489 637073 56463074 4407198
W 4 | S622165 17076 11690.000 03 10|
LINS

[} {m}{m] ]

‘DDDD‘

dla|alz|s|R |23

ojg|oio

(m][w)
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Strategic Test Service

~SSD Reliability Test

OR

" RF Biased Life Test

O SSD RDTEt?

Reliability Demonstration Test(RDT)& 212
TestLICH SHEh Al

AS A ZN HE
Xﬂ'— DeV|ce°I l

et

eliabilityE s&st=X

8l Device M= St 4 JAELICE

OSSD 21F A

2 NE|gts =50l SSDe| ._°10|

(=]
¥ gds ds

SPOR(Sudden Power Off Recovery) e DAl HlolE| A

|d 215 Al®(Cold RDT) K201 M 500417t O] & A=

2= Al&(Hot RDT)

GIolE] ]X| Al
HTDR
Temperature & Humidity
Temperature Cycling

£2|H Algl(Mechanical)

= A (Certification)

D201 500A12F 0] 4 A

40°COll M 32t SSDo| =~
High Temperature Data Retention(EOL-End of Life)

0| CFet mj7px| AlE

DeviceOf| Stress& F

(Environment) 2r XHS =J|HMOZ H}(-

Mechanical Shock, Vibration, Bending, Torsion, Module Push,
Magnetic Field, E-Field

RoHS, EMC, Safety

O SSD 2IE{m|o]A

VBVBCVVMSATA

O QRT2| SSD Service

F= SSDoj| AE| 7| 2|8t Test Script 7H2
HR5tn O, FIIHORE 10| Ysts AERAE Z3

SMART ®EE S3lf RDT

=l MFZe d=d £ Mo RDT AE s

LIEfLH= MB/sec, I0P

I AMEf 2LIEZ0] AAjZte R

Gen3 % Gen
A ™t AY

7ls S T otz 2/&5k

O I} Ht= | £HI I A® (RF Biased Life Test)

5G HIERIZE 0|23t OfE2|AH|0|M A|ZFO| =HCHElof| 2t RF MIZ0f| CHet A2 MH0| ZQA|E| 1 QELICE RF Biased Life Test2
DED SHER| S| 4TWIt| A OIXfOl RFASE 17} 753t 52 % Eot0] MALE E7S BARHS HAULICH 4 E
HIA O 2 RF BHEH|E ZHSA|HAH, CIHIO|A Q| 0I5 8l OPM M DL|EZIS 2t0l5t0] £HS ™WItetL|Ct.

Mode or Functional Bias

RF Input(s) RF Output(s)
High-
@ Temperature
Chamber
Pulse
Continuous Wave
Modulated
DC Bias Power Supply
O Time Zero Service
RFBL2 Time Zero Service7l 7ts&LICt FLEI@UM= HIt AZts 2|43 8t s HHY nE= HHEIEI|E Solf
Ct¥st o4 IR0 Mol RFQIZE AR S X|IEHLICH ESH DO B A| 7|5 ZHALS ATERH|S S8 Matstn M&sHA|
RF =X H|0|E{E M2 EZIL|CE AER|A Aot ofL|2t =2 RF EXE =™ EF6l0] I MZECQ| Pass/Fail HEE SA|
s1oIst 4 QUBLITH
|—| |—| |— RF Input
* Switching/Pluse
—>
\/\/\/\ — ® >
« Continuous Wave Oh 504h 1008h
f A A
1
1

1 1
1 1
WNVWIW\WV B —— 1t Funtion Test 2nd Funtion Test 3 Funtion Test

» Modulated




Strategic Test Service

~ Battery Reliability Test & Analysis

O Battery 424 HIIEt?

ADIEE, ACESIX], HAH o) SO Chesdt ABFRL 71717 HFE/BIA 2K HX| HIE2IS 8 MO Agss u
40 B7kD YALITL 25 02 HEIRIE 2% HX| H20l 2 oUXILES Folt BE MY 59| F

AFgSHT UBLICE SHRIBH Bxel3t F13T HE2I BB R0} YFET ¥ RSO ABQR olo) wat Ei
Qo] 423t OFHS RIS OF| 2 4 002 Mald WIS Sof BRI AFHLIC,

o|El B AlY

3DCT

« Battery LHE Winding 2%

cHEH 20| 2ot crack&tE

FIB

EBSD

cYI=E Core I

I shell Grain
Orientation Structure

«Cufoil 28 3x 2

- SSHEE LHE void 2HE

A Grain size, H{EFA

O QRTS| Battery 22|44 H7t ! M MH|A
FALEIRE MX7|7|of E:‘EI A=

el ol Clokst 2
g A= oE FHH|E 7HX| 1D JAeH, E5| HME

Mol e 2| 24 Lot

20

ot 2| & HHE{2| BIt £2F OfL|2} HHE{2|2|
SRR A= 2

O SMT 2|4 Zyjzh

~ SMT (Solder Mount Technology)

ox?

CHE=2l Bt Chipfl thet 2| d +HEItol F HI|H =z HES 28l Socketdt Test BoardE AHE3I0{ HIt7} O|F0{X| 12

UAX|2t, WLCSP(Wafer Level Chip Scale Package)2t 22 Package2l

ArEE 2 gl AL Test Boardof =

O QRT2| SMT Service
QRTEE WLCSPS It 20| SMT7t 2@
Board LevelolA| AZ[MHEII} ItsT 5
HCh LS SMT E

Solder Paste Inspection

Zx stA2 28l Solder Paste HIXE ZALQt X-RayE
A&t oM, Selective Solderingat

ot Chekst Z39| Package® ot otL|2t BLRT(Board Level Reliability Test)2t 22
4 AL ZE Test Board M|Zt2t SMT(Solder Mount technology) ServiceS &M HSst
£3%t VoidZA AL, Auto Visual InspectionS2

SegtLct,

Z2 £2 Soldering Servicek X3t Y&LICE

Reflow System

| R

Solder Paste Inspection

D E4h

% (22455&4 3urm)
80.0um)
5% 60. 5% (30533 G’
0fZ24k: 7.0%(17.8um) x 2.7%(6.8um)

L
+ 00|

RRay

’:2

&

S

Bl FIES W@

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

Auto Visual Inspection

Auto Visual Inspection

Selective Soldering M/C

X-Ray M/C

22 EMCRt &2 28 E357|50| 17| 20| Socket2
XY SMTE NMEct0] 7|8 MSHYZMN dats
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Strategic Test Service

~ Transmission Line Pulse (TLP) Test

O TLPEr?
TLPE

=

=1
n

U= DataE HSE & USLICH

O QRTS| TLP Service
kS|

s §
%301 =M 74 TLP Waveform 27 Aretof| St= £ MH|AS FS gL

HBM, CDM2t Z2 ESD 27t Al® S SsilM= Pass/Failtte BES 4 AOLt, TLPE SdiM= 1 049 DataE H3

AFLIC

BtHo= HE0| e
=]

= e

It
U= DataS MSHLICE O DataS S¢lf ESD 221 M2[d EXHE ARl o He & ASLICH

| TLP £ JHEE |

Sl gtk Chip Lol A% =0 Qe BHVI(ESD) B2 29| 5% E4g mofstn HHI|E
A
o

BNl Chipel & 2% SHo = TLP £F AUE 276t= M7t soiLt JASLCH FLEIF= Ol2{et 1249 2710

q S0l B30 S22 Sots 7t 2 0lf & dtLts ESD 23 d=ld EXYLC TLP= ESD
2 ZHE ZI|0| LAYLICEL ME2R ®MF2 AMEF B2t Al, TLP= AH 243 FX7| 22327t

Transmission Line Pulse Oscilloscope

Ipliniin I

Probe Station

—

Wafer Package Chip

.
1011z g 2
B EgREss==as =
oy hes 2 3
R g g
el i .
_ellEL 447
£ . 1 AL 3
A A 8
S = v
241 1t b == e
} b -
L p 1k
e
N CIEIEIEAE)
......
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Vour [V1]
TLP Data
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-~ Soft Error & Radiation test
X, FMXIEE ADE of2] Hot Y 24

OBt H|, MXIEE AT E02 Wrtel XM
UHEH| AT Eofai2t v K| o] 2t oIXE, 220k X Aof EXfsts F4I}
|29l AEHS YAIHOR BistAl7 = HALIC

Hotofl ofsf 22| & EE= S

N
Bt x| 7

o
|Setd),
o Fetst AELICE

(1) High-energy neutron
Strike a semiconductor

) High-energy
High-energy Neutron -

High Energy

N+

e

Charged
Particle

P Substrate

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

TYEIFE ChAzZtel ot Zedat Sy E XAS 7|He 2 e A, MAF F0i| et 2AZEof2] HIt F

Radiation Test

e Thermal Neutron & Neutron
® Protons

® Heavy lons

® Muons & Alpha Particles

°® Gamma

SEU Analysis

e Alpha Particle Counting
e Total lonizing Does Effect
o Soft Error Rate

e Single Event Latch-up

© SEFI Test & Analysis

(2) Neutron collides
with a Siatom

Proton —¢

(3) Changed particles can cause
operational problems

SN ATEN2O AN EE0 YN RAXSAt, E2tAIt
ITU-K.130(EAIEH| ATEN2 It @AH)2 H|Zst 7

[N

rir

AOEO2] Lot £ &3}

oY
T
o[>

IcH AMAZOIME 15026262 (kH

15HIt S BUEAE

Neutron
[¢]

Neutron Beam

T} HE/AJAE

Crefet HlE Sd& naiel

Extgl AT

5 ox o=
= ¢ng|

St "ot
A|AE 7
Ml

kl

=
=

0T oF

|
fLICE

I

OR

=2
o
=2

Neutron Generation Target

Semiconductor
Device Under Test

Neutron Radiation Test Facility Overview

s248 ML

A HBY HE

AR 2714 ZE Y

s

YA 7157
AHAE S

=5 EE Q7S
E010] Q15 IS

Stk

- CHA ®IE: ol 22| HhE A,
WNES= =
AAE 2ARE S
DE MXEE

- A= 2ma|5: SEU,
MBU, SET, SEL, SEB,
SEFI, SEGR S

ol &=
x =T

-HE 2o/X ot 24

15026262, JEDEC &

AEC M8, I8 BE

- MIL-STD-883, 750 &

=
—ERE

-NASA,ESA & 2583

B
T=E

- OEM In-house Standards
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Reliability Test

R

S B Y

rst
[N
T
=]

N
o

X0l ChsiX| 1, HEXQl ol 5S%el JHI0177UEI el
AlZMe

A =
ATREFH XNHSAX|, HRAZ2 MElY
2

30 30
o> rir
~
M
r>
u
0%
o
u

>
0z
2
Rl
3

>

Shi= Needs XHH|7F #E8] @Hsh= @47} |7 = gLICH

HAHIF2| MEld2

—

1) Ab2 Xt 23 Lol M,
2) HiEe| 71s0l,
3) 87El= AlZE Set 22 gl0] |X|

i
o

g = ol EE=,

TH FXt EFO0ILE AL, = AFAE HEE £ A= HEYLIC

£98] o3| 7tX| FARFL 2 FHEE WAPII7|= HE RF2| nF0| TA| AlAHS o=z
O[0fX|7| mj2ofl RZ0H0IA L2 dof| Tt Ol TS F2& 1 AFLIC

AEYH AN LEERE BAEE T ZASID
o

k=3
= =
Edlojo] ME[HS sl ot + A= YHSO| FE D AELICH

FLE[FASAE= 35d o] 4 HHE ME|Y|&2n EYEY LoRE HIERRE IU,
=2| Component Level, System Level 2ZdRFE THEStD I2H, KOLAS 2152

o2 M ZelEl MBS H35to] td OEMOf|IA| oY + U= ER% TIEL

e 7
A E st A&

= e
2t 2ot Ud 2, JHERe] 7|ssE0f W3 LTS %lxl':'._*, O XE
=]

=
=)

0%
o

ME|HYIH=s 22X O E, HEo SX3t AEYAE QI o £ HAXOR XEsH=X
M Z el 22 D20M AlFsH Jd20|M TAlcts STold 20 & O W22 T

S SH, 55°CH/A 800AIZF EXE b LIEILIE S 8F31410), 125°COA A/Z/5FH 10A/7F 2ol &

glA& S)oll == AlAH HME0| oha|=|H

=, q AE

AP%S’J@ i %%*OI 2SH=X o Fe = ASLICH tHEZ2Q MZAS2 XA M=d 7I
Me
o=

__________________________

__________________________

' Mechanical environmental testing ~— Combined environmental testing
: shock, vibration, collision, : a combination of both kinds of
acceleration, loud noise, strong factors

blasts of wind

S22l HIo[H = oEH 8 L=

HE HEXS2 eddel &4, eidel 33
st

e
[[H St %0' oto 2 AFRE! AKX}

J|golME S 7[S9 M2 THE HIZE HluE o

=2 o = = o
e, stitel 719 E ol 2 MY Mol FE/ME ol S¢S 0lX|A Lo
YOIt EYIIHM AREHE AsHete, 712 & Qlot NS
HEZS HHEof| Hoj=e|Het e, vt I'_’é“é*ZdOIEfI'_ of

O|HZ, TWAIHIZOIA “ME1d Aldnt AldO|0]E = 22

(Accelerated Test)0|2t11

SoHA AR AHEX7F Z0tLt

____________________________________________________

: gas, salt, rain, wind, pressure,
humidity, temperature,
solar radiation

, 7t ME| A, HE21d SS H|Wsto]
Yot 7bSELICE o[ A2 HH0|E 7t 20|10 HEE|= Lo HYS0| AL +HEH
o




=H=A (Failure Analysis)

24 MH|A

HEQ| M= E= ApplicationOf| A EAst 4 Ql= 2XE mHetsty| ; .
Failure Analysis

7|&0| 2oLICt FLE| FAIAOME BRI A= A4 24 F
J2|3 24 XM B I8 ERS FAAXILINE Solf HH=A| IC, 58 &%

O[Z7|7X| Ciefet HAt £E0f gt 2¥ 24 MH|AE HESHA ®SstD

0
el
ol
rr
o
o
rot
HI
1z
o
x I
[> %8

-
[l
e

o)

B o}z

olz{st EHEM MHIAE Sof 7| Y 22N 1T SHE LAHSH DT §0lg HsHA 24 MH|2

. " . " Non-destructive
ntotstn 22 HFHLIES REstH, #EE 22 f21(Root Cause) &0lS Edlf M= 2d 1t Analysis
Fieldo A ZME & Q= 2 0/¢0 X UA CHES HEE

A2
2] MH|A
Sample
Preparation
Analysis

Y

Wire Open(X-ray) HEE | 82| (SAM)

o
Laser Via Crack EMMI Hot Spot IC Gate Layer®| Poly
Filament

OOl M AFEE[O K=

=
e
+Zoi| Efgot Zy| 8l

Circuit Modification TEM Lamella Preparation

Cross Section Analysis

26

Material Analysis

=PS|
ax

x
on >

OR

pplicationOA AFEE[D U= HAMZOf CHet M2 24 AXLIHE S5t BEHEM, D|HFE 24, R7I2 2
HE 0 obgol M 2ot MR et XPESHE M=z 241 MH|AE WSt A&

Specialized High Quality
LGEWAT Reporting

QRT £3H24(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]
=
2
o
ogt
HI
1z
x
=
[>

Mo
=
:(l)é
Y
fijo
=Y
S
I
I-rLI
i)

£ T

x|
=

i
Ty

2|

o

T2 EM Recipe Setup AH|A

o
-~

e

Solution based
Project

Eford

o

-

e 229 24 Engineer
Tech-mapping2 S&t M3t 24 AMb|A
Z 3} Data 8413} Technical Consulting

M Summary AlH|A

Surface and Surface Chemical Analysis

Nano Structure Analysis

Inorganic Analysis

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

* Surface Contamination

* Orientation
* Depth Profiling

TEM, EELS, EBSD, ASTAR, XRD ICP-MS, ICP-OES, XRF, IC

» Crystal Structure, Defect, Size * ppm, ppt Analysis

« Surface Morphology

Organic Analysis

Global Network Service

« Surface Elements

» Chemical State of Surface Elements

GC-MS, LC-MS, HPLC, FT-IR * Radiation Test

« Organic materical analysis * SEU Analysis

Nano Cellulose(SEM)

FinFET THHZ(TEM)

Cu Foil ™ Grain(EBSD)

27



Service

28

FLEM ®M S 7ts3t 7| & AMHIA /0 ]/ LE

QTS NTRMYL MBI, DHEL/ IR,
MM 2of Qs nSX|H, 7L ALE XH S
of 2F 180 ~ 190 & 72
EF2113.2%, 3A: 25% (312)
THOER ~ 29 9 Sufah @l ~ 7M0H 2l
A 13 (42 ) A 23 (58 B/ 7€ B)

http://www.2 2| SHIL K .org

ME| Y HIRA At

UAS LRIt S A7 [ ETIZ 2 (KAIT)Oll A

S =

FTLEOM RS 753t 7I& M~ 2 EH

A2 SmoL, A2 850t D52 s/

1o =

i ok 120 ~ 1509 & 72

30 ~ 40% (312)

https:// rss.auri.go.kr

ol
—

X
24

|2l

rio

on

1S026262 Consulting

T.031.8094.8253
E. sunghun.lee@qrtkr.com

719 712, 3A7|UY, AR E7|FE] Helol whe 7Y

s KAISE AR EHEIRIOIA 12t BfehLct,

oh il 77 Ay

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

Kr2kof| R&tE|E ®I|/FXAAES 7|50HH S S Qs TZMA 8l
K2E M ZAHOEM)= 2K 7t 1S026262 EES HIEA| Z43IEE @7stD Q)
EZQ &7 42 56X JAELICE

Gap Analysis
7|5 o gEo

tetol

THLIX|HE 3 T2 M|A £ =3}

Management and Procsee Optimization

o 7HEt${0F (DIA) 710 E F|A|

. M2
F x| Alg

==l

O|=5HA| g2 A A AT

Y UAEE UHEHI/AIAE MZATL E46H0F Sl Z2MA Y MES HEE I

ST

ofell/ B} Ws

7|Set S H 5 @ARE
Functional Safety Goals and Requirements
« St 90/ AZEY 0] O of7|2iH

23
o G J|HE JHEF T 2 M| A X[ X5}
2 obd FAH9| H|//HH
* NBHQI ok HIZ | HES/ W ot

S =2 o

HIA|

oL

S s

Training
7|serH

theelzol chet

2 XFZO| FI|/HAAIAY QXS OR Qloto] B 4 9l AT 9IHO| OfT{3t £EHS Sof £ A3tE|T 58

% = o= —
Sot +EMX| st= 2SS 20IFLICE o7|M AtD e 7|E2 K20l otL|2t 2FXL, BEAL, 2-Xto|A O/X= dslel
=

Implementation
HE X[ A5t
FHS Higo s
15026262 7|59

4oy gy

AE 23 L Etery 2ol

Product Verification and Validation

AJAE! 8 SIES)0f/ AT EL| 0 I}
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Education

ot A| M| HMEIt =X E
JEDEC, AEC Q series

ZEM A (8D E1A)

o

N
0
=<I)=I-
N
rhr
k=)
rh
HE

]

AOEFL XEFY 7| S

AHESAHE 01Z2(H 0| 7|52t ofah

s AtSAHMEY S ZSAIAH
IATF16949

« XSAE 7150 115026262

o SHAl B2 i (Core tools) :
APQP, PPAP, SPC, MSA, FMEA

* AIAG-VDA FMEA

2k OfL|2t Afdl, 257 Sl HE

D2#S M35t JSLICEH HZt L2 Jjmgos

T. 031.546.7337

E. edu@qrtkr.com

(i}

X KEMIRE A RpoilA| A2 bRt

Location & Contact Point

“BIAL QI

OR

670 AL (3 o] M/Fn/HF/70l, 53, 01F), Sales Agent(2=)

11

O LAB

CHINA-WUXI

00 O~ USA-SAN JOSE

O Joint Vénture

-

2z 4E NEL 7H2 S

ot
HT

EHRRERVEABRAT

4»
it

(17336)
Tel. = 031-8094-8211

F7|= o|HAl REE BEZ 2091 T4 ZHEZFFA SHAOUMZE 215

(28429)
Tel.  043-280-3504

ZF4& | K5and K6, Comprehensive Bonded Zone,

Wuxi New Area of Jiangsu Province, China

Tel.  +86-510-8115-9285

4»
B

(16229)
Tel. 031-546-7544

Z7|= YA ST FUZ 109

FA | ZMEZ 0 02 375
(39387)

Tel. = 054-470-1528

FA | 2328 Walsh Ave, Ste A Santa Clara,

CA 95051 USA
Tel. = +1-408-721-6800

3R "HEAt

Fas

BHEH AR EA

>
omn
>
[l

oT

e 24
ESD / EOS / EMI
Radiation Test
ME[M HFRH X[ HALS
S EtA| [ MY AlEHEN
(Wuxi Lab)
0= HEEH| / HE A 24
(Outermost-QRT JV)

O

HREA

XIS / Mechanical Al

A

Bt HELA

32| 43 +82-31-8094-8211
HotH 031-8094-8212

=U
UESES 031-8094-8214
ZHE 031-8094-8213
At 031-8094-8228
Z 4ot 031-546-7336
i 031-546-7547
AGH| 031-546-7552
ol=H 031-546-7545
454 031-546-7549
U= 031-546-7561
o|dz 031-8094-8253
o4 86-510-8113-5861

Laurent

+1-408-721-6800

Kitzinger

ojm|
youngnoh.kim@qrtkr.com
hanchul.jeong@qrtkr.com
jinsu.lee@qrtkr.com
jeonghoon.kang@qrtkr.com
sukhwan.lee@qrtkr.com
edu@qrtkr.com
jaehyeong.woo@qrtkr.com
youngje.kim@qrtkr.com
soojeong.lee@qrtkr.com
dongsung.kim@qrtkr.com
namho.kim@qrtkr.com

sunghoon.lee@qrtkr.com

juanxiu.li@qgrtkr.com

laurent.kitzinger@outermost-tech.com




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

OhZ3IEY  www.qrtkr.com
H 44 P 031.8094. 8211

=0 [ 31, 8004, 8239



