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AECGQ2006001
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AECGQ200004
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Flow
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PPAP Production Parts
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MIL-STD-883
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ST stress testing
UL 94
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A\EC - Q101: Failure Mechanism Based Stress Test Qualification For Discrete
Semiconductors

A\EC - Q101 Rev - D1: Failure Mechanism Based Stress Test Qualification For
Discrete Semiconductors (base document)

A\EC - Q101-001 - Rev-A: Human Body Model (HBM) Electrostatic Discharge Test

AAEC - 0101-003 - Rev-A: Wire Bond Shear Test

A\EC - 0101-004 - Rev-: Miscellaneous Test Methods

AAEC - Q101-005 - Rev-: Charged Device Model (CDM) Electrostatic Discharge Test

AAEC - Q101-006 - Rev-: Short Circuit Reliability Characterization of Smart Power
Devices for 12V Systems
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Note: Some process changes (e.g., die shrink) will affect the use of
generic data such that data obtained before these types of
changes will not be acceptable for use as generic data.

Figure 1: Generic Data Time Line
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TABLE 2 - QUALIFICATION TEST DEFINITIONS
Data Sample 8 of Accept Reference
# Stress Abrv Hote Size on # {current Additional Reguirements
Type Lots i -
per Lot Failed revision)
1 Pre- and Post- TEST 1 MG | All qualification parts 0 User Test is performed as specified in the applicable stress
Stress Electrical tested per the specification or [reference at room temperature.
Test reguirements of the supplier's
appropriate part standard
specification. specification
2 Pre-conditioning PC 1 =5 SMD qualification 0 JESD22 Performed on surface mount pars (SMDs) priorto Test# 7
parts before Test# 7 A-113 8,9, & 10 only. TEST before and after PC. Any
8 9 & 10. replacement of parts must be reporied.
3 External Visual EY 1 MG | All qualification parts 0 JESD22 Inspect part construction, marking and workmanship.
submitted for testing B-101
4 Parametric PY 1 N 25 3 a Individual AEC |Test all parameters according to user specification over the
Verification Mote A user specification |part temperature range to insure specification compliance.
3 High Temperature | HTREB 1 CDGK T a3 0 MIL-5TD-750-1 (1000 hours at the maximum DC Reverse Voltage rated
Reverse Bias UVPX Mote B M1038 Method A |junction temperature specified in the user/supplier
specification. The ambient temperature T, is to be adjusted
to compensate for current leakage. TEST before and after
HTRE as a minimum. {See note X HTREB.)
To be implemented on. or before, April 1, 2014,
5a |AC blocking ACBY 1 |CDGU v 3 1] MIL-5TD-7530-1 |1000 hours at the maximum AC blocking voltage and
voliage BY Mote B M1040 Test |junction temperature specified in the user/supplier
condition &  |specification. The ambient temperature Ta is fo be adjusted
to compensate for current leakage. TEST before and after
ACBEY as a minimum.
ab  [High Temperature | HTFB 1 DGUZ ir 3 a JESD22 1000 hours at the maximum forward bias. TEST before and
Forward Bias Mote B A-108 after HTFE as a minimum.
5c  |Steady State S50P i CDGU T K] [1] MIL-STD-750-1 (1000 hours at rated |Z max, T, to rated T, TEST before
Operational a Mote B M1038 Condition (and after SSOP as @ minimum.
B (Zeners)
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TABLE 2 - QUALIFICATION TEST DEFINITIONS (Continued)
Data Sample # of Accept Reference
# Stress Abrv Tvpe Hote Size Lots on# {current Additional Requirements
¥p per Lot Failed revision)
G High Temperature HTGE 1 chiG ir 5 0 JESD22 1000 howurs at the specified T,(max) rating, with gate
Gate Gias MUP Mote B A-108 biased at 100% of maximum gate voltage rating indicated
in the detail specification with pat biazed OFF. Can
reduce duration to 500 hours through increasing T, by
25°C, TEST before and after HTGE as a minimum.
T | Temperature TC 1 DU ir 5 0 JESD22 1000 cycles (Ta = minimum range of -55°C to maximum
Cyeling MNaote B A-1D4 rated junction temperature, not fo exceed 150°C). Can
Appendix 6 reduce duration to 400 cycles using T, (max) = 25°C over
part maximum rated junction temperature or using T.(max]
= 175°C if the maximum rated junction temperature is
above 150°C. TEST before and after TC.
Ta |Temperature TCHT 1 DELUA ri 3 a JESD22 125°C TEST after TC, followed by decap and wire pull on
Cycling Hot Test Mote B A-104 all wires from S devices per appendix & for parts with
A dix & intermial bond wire sizes 5 mil diameter and less. (Samples
e may be a sub set of test 7).
To be implemented on, or before, April 1, 2014.
Ta | TC Delamination TCOT 1 DU i 3 1] JESD22 100% C-SAM ingpection after TC, followed by decap,
alt | Test MNaote B A-1D4 inspection or wire pull on all wires from S parts per
A dix & appendix 6 for 5 highest delaminated parts. If C-SAM
—J% shows no delaminating, no decap. inspection and wire pull
=—=——== |is required.
To be implemented on, or before, April 1, 2014.
7b | Wire Bond Integrity [ WEBI 3 DGUE a a3 1] MIL-STD-750 | 500 hours, T = maximum rated Tj for bonding of dissimilar
Mote B Method 2037 | metals (e.g.. AwAl), decap and wire pull/bond inspection
after WEBI on all wires from a maximum of 5 parts.
To be implemented on, or before, April 1, 2014.
8 Unbiased Highly UHAST 1 CDhG i 3 a JESD22 96 hours at TA=130°C/B5%REH. TEST before and after 96
Accelerated Stress u Mote B A-118 hours UHAST.
Test
8 |Autoclave AC 1 CDG 77 ] 0 JESD22 96 hours, TA =121°C, RH = 100%, 15psig. TEST before
alt U MNote B A-102 and after AC.
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TABLE 2 - QUALIFICATION TEST DEFINITIONS (Continued)
Data Sample # of Accept Reference
& Stress Abrv T Mote Size L ts on & {current Additional Requirements
ype per Lot o Failed revision)
8 |Highly Accelerated | HAST 1 CDG TT 3 0 JESD22 96 hours at Ta=130°C/85%RH, or 264hrs TA=110°C
Stress Test L Mote B A-110 185%RH with part reverse bias at 80% of rated voltage up
fo a voltage above which arcing in the chamber will likely
occur (typically 42V). TEST before and after HAST.
8 | High Humidity H TRB 1 DGU TT 3 0 JESD22 1000 hours at T, = 85°Ci85% RH with part reverse biased
alt | High Temp. W Maote B A-101 at 80% of rated breakdown voltage up to a maximum of
Reverse Bias 100% or limit of chamber. TEST before and after HATRB
&% 3 minimum.
Sa |High Temperature | HTHHB 1 DGUZ ir 3 1] JESD22 1000 hours at T, = 85°Ci85% RH with part Forward
High Humidity Bias Mote B A-101 biazed. TEST before and after HATEE as a minimum.
10 | Intermittent 1oL 1 DGETU T 3 0 MIL-STD-750 | Tested per duration indicated in Table 24, T,=25°C.
Operational Life WP Mote B Method 1037 | Parts powered to insure AT, = 100°C (not to exceed
absolute maximum ratings). TEST before and after I[OL as
a minimum.
10 |Power and PTC 1 DETU 7 3 0 JESD22 Perform PTC if AT, = 100°C cannot be achieved with 10L.
alt | Temperature Cycle W Mote B A-105 Tested per duration indicated for Timing Requirements in
Table 2A. Parts powered and chamber cycled to insure
AT, = 100°C (not to exceed absolute maximum ratings).
TEST before and after PTC as a minimum.
11 | ESD ESD 1 DWW 30 each 1 0 AEC The supplier must document that the package could not
Characterization (HBM) HEM / Q101-001, and | hold sufficient charge to perform the test. TEST before
2 CDM 2101-005 and after ESD.
(CDM)
12 | Destructive DPA 1 DG 2 1 L] AEC-2101-004 | Random sample of parts that have successfully completed
Physical Analysis Mote B Section 4 H3TRB or HAST, and TC.
13 | Physical PD 2 NG 1 0 JESD22 Verify physical dimensgicns to the applicable user part
Dimension B-100 packaging specification for dimensions and tolerances.
14 | Terminal Strength TS 2 DGL 30 1 0 MIL-5TD-750 | Evaluate lead integrity of leaded parts only.
Method 2036
153 | Resistance to RTS 2 DG 30 1 L] JESD22 Verify marking permanency. (Mot required for lazer etched
Solvents B-107 parts or parts with no marking.)
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TABLE 2 - QUALIFICATION TEST DEFINITIONS |(Continued)
Data Sample % of Accept Reference
# Stress Abrv Tvpe Hote Size Lots on ¥ (current Additional Requirements
yp per Lot Failed revision)
16 | Constant CA 2 DGH 30 1 0 MIL-STD-730 | Y1 plane only, 15K g-force. TEST before and after CA.
Acceleration (1) Maote B Method 2006
17 | Vibration Variakle W 2 DGH ltems 16 through 19 are JESD22 Use a constant displacement of 0.06 inches (double
Frequency (2) sequential tests for hermetic B-103 amplitude) over the range of 20Hz to 100 Hz and a 509
packages. (See note H on constant peak acceleration over the range of 100 Hz to 2
Legend page.) KHz. TEST before and after VVF.
18 | Mechanical Shock M3s 2 DGH L] JESD2Z22 1500 g's for 0.5m5, 5 blows, 3 onentations. TEST before
i3) B-104 and after M5S.
19 | Hermeticity HER 2 DGH 0 JESD22 Fine and Gross leak test per individual user specification.
4) A-109
20 | Resistance to RSH 2 DG 30 1 0 JESDZ2 TEST before and after RSH. SMD parts shall be fully
Solder Heat A-111 (SMD) |submerged during test and preconditioned per MSL rating.
B-1086 (PTH)
21 | Solderability sD 2 DG 10 1 0 J-STD-002 Magnification S0x, Reference solder conditions in Table
Maote B JESD2Z2B102 | 2B. Apply test method A for through-hole, or both test
methods B and D for SMD.
22 | Thermal TR 3 DG 10 gach, 1 L] JESD24-3, 24- | Measure TR to assure specification compliance and
Resistance pre- & 4 245 as provide process change comparison data.
post- appropriate
change
23 | Wire Bond WEBS 3 DGE | 10 bonds 1 0 MIL-5TD-730 |Pre- & Post-process change comparison to evaluate
Strength from min of Method 2037 | process change robusiness.
5 parts
24 | Bond Shear BS 3 DGE | 10 bonds 1 0 AEC-Q101-003 | See attached procedure for details on acceptance criteria
from min of and how to perform the fest.
5 parts
25 | Die Shear DS 3 DG = 1 0 MIL-5TD-730 |Pre- & Post-process change comparison to evaluate
Method 2017 | process change robustness.
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TABLE 2 - QUALIFICATION TEST DEFINITIONS (Continued)
Data Sample # of Accept Reference
# Stress Abrv Tvpe HNote Size Lots on# {current Additional Requirements
yp per Lot Failed revision)

26 | Unclamped uls 3 D =) 1 0 AEC-O0101-004 | Pre- & Post-process change comparison to evaluate
Inductive Section 2 process change robustness (Power MOS and internally
Switching clamped I1GBTs only).

27 | Dielectric Integrity Dl 3 DM =) 1 0 AEC-O0101-004 | Pre- & Post-process change comparison to evaluate

Section 3 process change robustness. All parts must exceed gate
breakdown voltage minimum (Power MOS & IGBT only).

28 |Short Circuit SCR ] oP a0 3 a AEC-0101-006 | For smart power paris only.

Reliability Mote B
Characterization
29 |Lead Free LF 3 - - - AEC-QD0S For all related solderability, solder heat resistance and
whisker requirements.
To be implemented on, or before, April 1, 2014.

* Mote: All electrical testing before and after the gualification stresses (including pre-conditioning) are performed to the limits detailed in the individual
user specification at room temperature only. For generic qualifications, the suppliers standard specification limits at room temperature may be used.
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Table 3b: Discrete Qualification Test Requirements based on AEC-Q101

m m
S r O
< « Stress Test n 2 E}I E;-‘:-j
» | Qualification Step % e
1 Initial sampling Sample sizes as required
2 CSAM @ TO {1} Sample sizes as required
3 | Preconditioning to MSLx 3xrT 3T 3xrT
4 | CSAM afterPC " 3x22 3x22 3x22
5 | ATE Test ITT 37T 37 37
6 | Stress 1X Inf7 3xfr Inf7 i
7 | ATE Test Ixd7 IxTr IxT7 Ix77
8 | CSAM post-1X stress (1.3 3x22 ax22 &
9a | Ball + Stitch/Wedge pull 3 @D | 3x3 @D —
9b | Ball shear ax3 4D 3x3 40 — —
10 | Cross-section 3x1 Ill 3x1 — --- Il
11 | Stress 2X 3x70 ¥ 3x70 377 3X76
12 | ATE Test 3x70 %3 | ax70® 377 | 3x76 @
13 | CSAM post-2X stress | 3x22 ¥ 3x22
14a | Ball + Stitch/Wedge pull ax2 44 ax2 @ —
14b | Ball shear 3x2 44 3x2 @ —
15 | Cross-section x1 (2) Ix1 — 3x1

IC
B =2

SRR

COIMN FreAdak
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Fage 1of 1 _ Discrete Semiconductor Component Qualification Plan Rev: A 4/24/04
User FINE | NG 1(HGEF DAARA User Component Engineer. | John Doe
User Spec. 2 | ES-NG1145EFDAARA General Specification: | AEC-0101
Supplier Sam's Discount Semiconductors (S05) Supplier Manufacturing Site: | Shanghai, China
Supplier Generic PR PZT3004 Required PPAP Submission Date: THI2004
Supolier Intemal Pk SDF-3417-AR Family Type: Bigolar SOT-223, 20 mil square die
Reason for Qual: Mew device quaiication
fem [Test Test Conditions Exceptions Est. Start | Est. Comp | #Lots 5. 5. |Remarks
1 [TEST Electrical Characterization i@ 250 412004 | 450004 al all
2 |Preconditioning |per AEC-Q101 452004 | 41002004 al all
3 [Extemal Visual [per AEC-Q101 4112004 | 41202004 al all
Parametnc
4 |Verification  |Characterization @ -55, 25. & 150C AM52004 | 411002004 3 0
5 |HTRS Rewerse bissed (@ 64V 4222004 | 6242004 3 77
8 |HTGE MiA Bipolar device
Temperaturs penenic data uses -G5150C
7 |Cycling Use attached generic data for this package related test. frather than -55C)
B |Autodae Ta= 121, F = 150510, FH = 100 | Use aftached genenic data for this package related test.
0 |HITRE Reverse bissed @ 64V 4222004 | 6042004 3 77
10 [ioL T on/off = 2 minutes, 15,000 cyces 4222004 | 6242004 3 77 |S0S intemal standard
11 [ESD per AEC-Q101 47072004 | E24/0004 1 0
12 |DFA per AEC-101 e RIEE E] Z |2 eafrom HITRE and TG only.
Comments:

1. Supplier requests 1 |ot qualifization of this device type in addition to attached rel reports fo similar parts to total 3 lots.
el Report #2602 (PZT2806, the PNP complment of this part) and £23-685 [PZT432 MPM Dardington with langer 35 ML die)
2 In addition, the die is qualified in SCT-23 wersion of this device, the 50T-223 package s quaified with langer (35 MIL) bipolar die (MG 11DI2BFOAARA & NE1100TBFOBARA)L
3 Attached quarterdy reliabdity results for 2002 & 2003 on genenc PZT3004.
4. These dewces all share the same wafer and assembly processes.
5. Tests 14-23 cowered by annual SOT-223 packaging qual last approved 1103,

Prepared by (supplier): Approved by (User):
Typed/Frinted Typed/Frinted
Signatune Sagnaturs
Title Title

* Note: This plan is only an example and does not represent all the required tests in this document.

Figure A3.1: Example of Discrete Semiconductor Qualification Test Plan
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Supplier User Part Number

Sam’s Discount Semiconductors ME11045BFDAARA

Mame of Laboratorny Part Description

S05 Qual Lab Bipolar SOT-223 Transistor

Test # Test Description Test Conditions # Lots # Tested | # Failed

2 Preconditicning Fer Spec 3 Tr O
3 External Visual Fer Spec 3 381 O
ko] HTRE Reverse Biased (@ 84V, T] = 150C 3 L o
o H3TRB Reverse Biased @ 684V 85C/I85%REH 3 L o
10 (ol T onfoff =2 min, 15K Cycles 1 L o
11 ESD Fer Spec 1 3D MiA
12 DPA Fer Spec 3 2 o

Hote: This listing of test results is only an example and does not represent all the tests in this document.

Figure A4.1: Environmental Test Summary Example
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Table 2 Test #
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Die Slza
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Layout
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E4E4E4ES
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Die Overcoat
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Test Prooess! Sequence

Package Marking

B

AESEmbly Gite Transter

H

H

-

AOEN

:R}*R%?M B29%E—

.COM FFkF sk

A Acoustic Microscopy H Hermetic
part only 1 If bond pads are affected
6 For field termination changes

B If not laser etched | Infant
Mortality Rate 2 Verify #2 (package)
post 7 For passivation changes

C Only for Leadframe Plating
change M Power MOS/IGBT parts
only 3 Only for changes at the
periphery 8 For contact changes

D Only for Lead Finish change P
CV Plot (MOS only) 4 Only for
oxide etches or

etches prior to oxidation

9 For epitaxial changes

E If Applicable R Spreading
Resistance Profile 0 Required for
Schotthy

F Finite Element Analysis S Steady
State Mortality Rate 5 For source or
channel region Barrier changes
changes

G Glass Transition Temperature X
X-Ray
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AECQ-100
W a a W s ¥
a a a W a A a
IC, , DC/DC , ,
IC LED

J

600V IC GPSIC ADAS

GNSS GNSS

J
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AEC-Q100 IC lcom Frioae s

Die Design
¥
> Water <
Fabrication
Test Group C l
-m Package
Assembly Test G E
Test Group F m Test Group D est Group
e (7] Ces ]
— e
@ Defect Screening
(e.g.. Bumrin)
> Functional/Parametric <
Electrical Verification Test
Test Group A Test Group B Test Group G
| Test Test 4 —L ‘ r&]
Room 3 @—' @Room Test @ Test T:sx
Room, | |@Room I,LI 3
o Test Hot. & Hot [ °°'“
e r @Hot Cold I
IDROP)
AC B o) * C3 *
st Test @
Rooem Test Test
Hot. Room @Room
Test Test Test Cold H
@Room| [ WBP| ¥ oo I@Room
& Hot |Test @ Room, Hot. & Cold |
* PC Z2pcs before PTC
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a4l mE—
AEC-Q100 L ' JCOMN FriAd e
* AEC-Q100 7 " 41

A-v Z (ACCELERATED ENVIRONMENT STRESS TESTS)6
© 7 ' PG THBa HASTa ACa UHSTa THa TCa PTCa HTSL
B-v (ACCELERATED LIFETIME SIMULATION TESTS) 3
~ ' HTOLa ELFRa EDR
C- (PACKAGE ASSEMBLY INTEGRITY TESTS) 6 )
" WBSa WBPa SDa PDa SB& LI
D- ) (DIE FABRICATION RELIABILITY TESTS)" 5 ;
" EMa TDDBa HCla NBTla SM
E- (ELECTRICAL VERIFICATION TESTS) 11 IR
TESTa FGa HBM/MMa CDMa LUa EDa CHARa GLa EMCa SCa SER
F- (DEFECT SCREENING TESTS) 11 -7 ' PATa SBA
G- (CAVITY PACKAGE INTEGRITY TESTS) 8 IR

MSa VFVa CAa GFLa DROFRa LTa DSa IWV

WWW.prisemi.com



am E%E—
‘  COM FriAdse

AC  z MM
CA v MS

CDM NBTI

CHAR PAT

DROP PC

DS PD

ED  Ne PTC

EDR , , SBA

ELFR SBS <«®
EM SC

EMC | spD

FG SER

GFL / SM  z

GL TC

HBM TDDB

HTSL TEST

HTOL TH

HCL THB, HAST
WV UHST

LI VFV' 5
LT WBS <®
LU WBP 74
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AEC-Q100 1) l COM Frehd e

THB( v Z * W JESD22 A101) 853 /85%R.H./1000h/bias
HAST( v z ~ w JESD22 A110)

1308 /85%R.H./96N/bia 1108 /85%R.H./264h/bias
AC( z ~ w JEDS22A102) 1213 /100%R.H./96h
UHST( Z v z - w JEDS22A118) 1103 /85%R.H./264h
TH( Z * W JEDS22A101) 853 /85%R.H./1000h

TC( “ W JEDS22A104]
-503 Y Y 1 5302000cycles
-503 Y Y 1 530/1000cycles
503 Y Y 1 530'500cycles
503 Y Y 1 235500cycles
-103 Y Y 1 035500cycles

M OONEQ

PTC(w * W JEDS22A105)
O -tnm3aNOpuvnsTpnnmAUAI AO
' <pu3NOpcusTpnnnmnAUAI AO
274 -gu3NOpmrnusTunnmAUAI AO

WWW.prisemi.com
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AEC-Q100 1) ' COM Frehd e

HTSL( A ~ JEDS22A103)
-D t
0 150 /2000h
I 1508 /1000h
2" 4 125 /1000h or 156 /5000h

b’ 20® /72h

HTOL( b © JEDS22A108)
O pumsTpnnnE
1 punmsftnyE T O pgusTpnnnE
2 pcusXtnmyE 1T O pnuvsTpnnmnkE
3 pntvsFTtinyPpE 1T O YusTprnnmE
4 wn3sfitnPpE 1 O xm3TpnnmnkE

ELFR( ~ AEC-Q100008)

Grade 0: 48 hours at 158 C or 24 hours at 17% C
Grade 1: 48 hours at 126 C or 24 hours at 15@ C
Grade 2: 48 hours at 106 C or 24 hours at 12% C
Grade 3: 48 hours at 86 C or 24 hours at 10& C
Grade 4: 48 hours at 78 C or 24 hours at 9& C
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IC
. )i B B>y EF—
1.2.1 Military com e

MIL-STD-750 Test Methods for Semiconductor Devices

1.2.2 Industrial

UL-STD-94 Test for Flammability of Plastic Materials of Parts in Devices and Appliances.
JEDEC JESD-22 Reliability Test Methods for Packaged Devices

J-STD-002 Solderability Tests for Component Leads, Terminations, Lugs, Terminals and Wires.
J-STD-020 Moisture/Reflow Sensitivity Classification for Nonhermetic Solid State Surface Mount
Devices

JESD22-A113 Preconditioning of Nonhermetic Surface Mount Devices Prior to Reliability Testing
J-STD-035 Acoustic Microscopy for Nonhermetic Encapsulated Electronic Components

1.2.3 Automotive

AEC-Q001 Guidelines for Part Average Testing

AEC-QO005 Pb-Free Test Requirements

AEC-Q101-001 ESD (Human Body Model)

AEC-Q101-003 Discrete Component Wirebond Shear Test

AEC-Q101-004 Miscellaneous Test Methods

d Unclamped Inductive Switching; d Dielectric Integrity; d Destructive Physical Analysis
AEC-Q101-005 ESD (Charged Device Model)

AEC-Q101-006 Short Circuit Reliability Characterization of Smart Power Devices for 12V
Systems

1.2.4 Other

QS-9000; ISO-TS-16949
WWW.prisemi.com
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AEC - Q003 IC Characterization .COM FrikFik

: &® Process g
. Window

«  Mairx Cell

Bose Re (ohes 2q)

Each dotis a

measurement
Test Limit
A 7 / from one part

Specification
| '/ Limit

oy
i N
8 \ 5
I8 [T}
£
@
Device Parameler &

(3t one 125t lemperaiurs)

N— Guardband

\ 4

Parameter 1
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AEC - Q003 IC Characterization LCOM Pkl

Table 1: Short Term CPK and PPM Estimation _unfi et
Cpk Sigma PPM
0.67 2.00 45500
1.00 3.00 2700 | @0 -———-
133 | 4.00 63
167 | 5.0 0.57
2.0 £.00 0.002 LSL

233 PPM

Table 2: CPK and PPM Estimation (with a 1.5 Sigma process drift

Short term Assuming a Iung_ term 1.5 sigma

s shift
Cpk Siama Slq;nhi’;f:nth C:;kh?:tlth PPM
0.67 2.00 0.50 0.17 308.538
1.00 3.00 1.50 0.50 66.807
1.33 4.00 2.50 0.83 6.210
167 | 5.00 3.50 117 233
2.00 6.00 4.50 1.50 3
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AEC - Q003 IC Characterization .COM FrikFik

Corners Across 3 Temperatures

Lower Spec Upper Spec

(LSPL) One Matrix cell tested at (USPL)
three temperatures

I
1
A M = (A+B) / 2 B
A = Extreme W B = Extreme

DI lower = "Di, " = (M - LSPL) / (M - A)

Wy

DI upper = "Di," = (USPL - M) / (B - M)
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AEC - Q002 Statistical Yield Analysis .COM FTekF

SYL1= Mean - 3 Sigma
SBL1— Mean + 3 Sigma Hold for Eng-Review

SYL2= Mean - 4 Sigma Hold for Risk Assessment
SBL2 = Mean + 4 Sigma

WWW.prisemi.com



DESIGN

Marketing
Concept
Circuit design
Lithography
Simulation/design validation

!

MANUFACTURING

Process selection
Equipment validation
Process characterization
Process improvement
Process validation
Product qualification

!

TEST

Software development
Test limits
Automated test equipment
ATE capability

I

APPLICATION

System design
Component selection
Assembly development
Test development
Design/product evaluation
Launch
Field use

—

1

AEC - Q004 DRAFT Zero Defect

Quality Function Deployment
Design FMEA

System Engineering
Redundancy

Built In Self Test

Design for Test/Assembly/Manufacture/Reliability

Simulation

Process FMEA

Analysis of Variance
Contral Plan

Statistical Process Confrol

Process Average Tesfing
Siatistical Bin/Yield Analysis
Screens

Gates

Part Derating (user design)

System Engineering (user)
Quality Function Deployment

(user)

IC
rQ e

IMPROVEMENT
Water Level Monitor
Frocessiproduct improvement
Production Part Monitor

CAPABILITY
Stress-strength analysis
Data collection/storagefmetrieval
Data Analysis
Industry standards
Environmental stress test

ISSUE RESOLUTION

Design for Analysis
Problem solving fechniques
Failure analysis process
Fault tree analysis

B 29+ —

TEAE ML
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