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AEC-Q100 is a set of reliability stress tests defined by the Automotive Electronics Council for the
Burpose of qualifying integrated circuits (ICs) for automotive applications. Linear qualifies products

ased on AEC-Q100 guidelines and guarantees that all automotive products exceed current AEC-
Q100 requirements by conducting additional device and package level stress tests.

These additional tests may include, but are not limited to the following: Power cyclindg,_quuid-to-liquid
thermal shock, instant solder shock, and 100% oxide stress tests. These unique and rigorous tests
validate the robustness of Linear's products prior to production release.

Summary of AEC- Q100 Guideline DIE FABRICATION INTEGRITY TESTS
- p— [ o1 [E50 67 and JESD 202
STRESS ABV | # | #ofLOTS ss/LOT ACC |METHOD Electromigration
— Time Dependant Diglectric Breakdown  |TODS oz JESD 92
Preconditicning Fo Al 1 77 2 |/SDECUISTDEAIESDATE | b
FETEa = amer Injection | Hel D2 JE3D 28
Tempersture-Humidiy-Sias or Based  |THBor |, 1 45 @ |/=pEC JEZD27 AfD1 oratin Beta Degradation
HAST HAST Lo — —
- Erar . 3 - 2 e ———— Megative Bias Temp Instability METI o4 JESD 90
futoclave or Unbiased HAST pasT | “:DEC e ':"d Sress Migration oM o5 JE50 202
. - = an
Tempersture Cycling SR : I ®  lacoengns ELECTRICAL VERIFICATION
Power Temp Cyde FTC A5 1 45 @ |/=pEc JEsDez A0S - -
p Cy Pre- and Posi-iess £zt | = AL AL 2 Jae
High Temperature Storage Life HTSL BE 3 7T @ JEDEC JESDAT A103 FunctionParameter
Electrostati Discrarge Human Body  HBM/ | i 3per S MA  [AEC @100-002 & 003
High Temperature Operating Life HTOL | a7 k] il @  |s=pEC JESD2z Av03 Miodel / Machine Maodel Bk perstep
Zarly Lfe Falure Rate ELFR | B2 3 200 @  |aEc cioooms E{:ﬂf’s“m Discharge Charged Device |onyy | gy 1 IperStep WA |AEC Q1C0-011
gg:::;;ﬂ':ﬂf- e U 3 7 @ |AEC COLC0S Lateh-up Lu £ 1 8 M |AEC Q100-004
Slectrical Distributicns ED Es 3 30 cpee1.33[AEC @100-009
PACKAGE ASSEMBLY INTEGRITY TESTS P
Fault Grading Fo E6 AEC @100-007
' - ; Cpk=1.32
Wiz Bond Shear W53 (=3 Per Shift 30 Bonds Fppti-‘l.;? AEC-2100-001 (" haracterization CHAR ET . . AEC Q003
Wire Bond Pull wsF | oz | Pershif 30 Bonds T:Ei:: o [rsTo-853 Me201s Slectrothermally Induced Gate Leakage oL ES 1 g @ |aEC 2100-005
Solderability S0 c3 1 15 T:F'pi:: :; JEDEC JESD22 5102 Eleciromagnetic Compatibility EMC E3 1 1 o SAE J1752/3 - Radlated Emission
Physical Dimensions Fo o4 3 10 i‘;i:: o |+=pEc JEsp22 st0n s Bioe | [Short Circit Characterization e | EEC 2 10 e
Solder Ball Shear sss | cs 3 5X10 i‘;i:: 2 |aEc @1t0-010 Seft Emor Rate EER [ EM ! ? o |=eneeiee
- Process Average Testing PAT Fi AEC 2001
Lead Integrity LI cE 1 5%10 @ |/zpEc JEsDezE0s - —— -
‘Statisteal BinfYield Analysis SEA F2 AEC Q002

LT HIAR



lhwu
Highlight


Summary of Major .

To simulate worst case field and environmental operating conditions, Linear *Product Grade Definition
conducts reliability tests using conditions that are more rigorous than what is Operating
required by AEC-Q100 specifications (e.g. extended test durations or greater temperature range
temperature ranges). Grade 0] -40°C | +150°C
Grade 1| -40°C | +125°C
O Mechanical Stresses (grade 1 conditions listed below as an example) ggg: g 'jgzg ++1805§‘§
Preconditioning (typically moisture sensitivity level 1) - 168 hours of +85°C/85% Grade 4| 0°C +70°C

relative humidity moisture soak and 3 times reflow at +260°C followed by:
. 168 hour Pressure Cooker Test at 15 PSIG, +121°C (J-PCT).
. 1000 cycles of Temperature Cycle from —65°C to +150°C (J-TC)
. 1000 cycles of Thermal Shock from —65°C to +150°C (J-TS)**
. Solder Shock at +245°C (SDRSHK)**
. 1000 hrs of High Temperature Storage at +175°C or +150°C (HTSL)

L Voltage Bias Stresses
. 1000 hr Operating Life Test at rated junction temperature (HTOL)
. 168 hr humidity bias test at +130°C/85% relative humidity (HAST)
. 100% Oxide Stress Test to remove potential oxide infant mortality failure**

U Whisker Growth Evaluation

" Per JEDEC-201, up to 4000 hrs of 55°C/85%RH moisture soak and 4000 temperature
cycles between -55°C and +85°C

O Power Cycling (for monolithic power management products)
. Up to 100,000 cycles under full load condition with delta Tj= 50C (50°C to 100°C) for
power package products
Note: Test sample sizes and conditions conform to and often exceed JEDEC, AEC-Q100, and MIL-STD-883 specifications.
**Note: (additional test, not an AEC-Q100 requirement)
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