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Introduction:

This report summarizes the Reliability data of IX¥Eegrated Circuits Division
IXD_604SI. The Reliability data presented hereeanesllected by ROOD Microtec in
Nodlingen, Germany. The purpose of this qualifaratvas to verify the AEC-Q100-REV
G Automotive Qualification criteria. The IXD_604%bate Driver silicon is foundered at
Vanguard International Semiconductor, Corp. (VAB)lassembled at Greatek in Taiwan
The VIS process is CUO5UMS12010.

Reliability Tests:
Table 1 below provides the qualification tests thate performed. The stress tests and
sample size are chosen based on the AEC-Q100-REMt@notive Qualification.

Table 1. AEC-Q100-REV G Automotive Qualification Product
IXD _604S| Reliability Tests

Stress Applicable Specs| Stress Number| Sample | Total
Test Conditions of Lots | Size(SS) | SS
HTOL JESD22-A108 | 1000hrs, 158C 6 |80 480
HAST JESD22- 13C°C, 85% 3 |77 231
A110-C 18.8PSl, 96hrs
Solder- Mil-Std-883, 0to 100C, 10/10 2 |15 30
ability M1011 dwells, 15 cycles
Temp Cycl{ JESD22-A104-C| -65 to 150C, 10/1Q 3 |77 231
(T/IC) dwells,
500 cycles
High Temp JESD22-A103C | 150°C, 1000hrs 3 |45 135
Storage
Autoclave | J-STD-020D.1, | T=121°C, RH=100 6 |80 480
JESD22- t=96hrs unbiased
A102
Latch Up | AEC-Q100- T=125C, 35v, 1 |8 8
004 100mA
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Stress Applicable Specs| Stress Number| Sample | Total
Test Conditions of Lots | Size(SS) | SS
Wirebond | AEC-Q100- Examine 30 bonds 2 15 30
Pull 008-REV A From a min of 5 pgs
Wirebond | AEC-Q100- Examine 30 bonds 2 15 30
Shear 008-REV A From a min of 5 pgs
Gate RTN-0441- T=RT 1 |8 8
Leakage | D REV
ELFR AEC-Q100- T=15CC, t=48hrs 3 |800 240
008-REV A With bias
PTC JESD22- T=-40°C/+125C, 1 |48 48
A105-C 1000 cycles
t=45 min
ESD JESD22- 1.5kQ, 100pF 3 |50 150
CDM Al14-E
ESD JESD22- 1.5kQ, 100pF 1 |38 38
HBM All4-E

Reliability Test Results:

The stress tests and associated results for the @QHID-REV G Automotive Qualification
product IXD_604SI qualification are summarized @ble 2. The devices chosen for the
gualification were from standard material manufeatithrough normal production test flow
and electrically tested to datasheet limits praostressing. Then reliability stresses were
conducted and electrically tested to datasheet &treach interval and final readpoints.

Table 2: AEC-Q100-Rev G Automotive Qualification
Product IXD 604Sl Reliability Test Results

Readpoint
Stress Test / (Reject/
SS)
HTOL 1000 hrs
0/480
HAST 96 hrs
0/231
Solderability 15 Cycles
0/30
Temp Cycle 500 Cycles
0/231
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Readpoint

Stress Test / (Reject/
SS)

High Temp 1000 hrs
Storage

0/135
Autoclave 96 hrs

0/480
Latch-Up Trigger Pulse

0/8
Wirebond 30 Bonds Tested
Pull

0/30
Wirebond 30 Bonds Tested
Shear

0/30
Gate Leakage Neg./Pos.

Potential

0/8
ELFR 48 hrs.

0/2400
PTC 1000 cycles

0/48
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ESD Testing Results:

As part of this qualification, the AEC-Q100-REV Gu#dmotive Qualification the
IXD_604SI product family was subjected to Human B&tbdel (HBM) ESD Sensitivity
Classification testing using a KeyTek Zapmastetesys Charged Device Model (CDM)
testing was subcontracted to Integra Technologi&€s ib January 2012. The results are
summarized in Table 3.

Table3: AEC-Q100-REV G Automotive Qualification
Product | XD 604SI ESD Characterization Results

ESD | Package ESD Test | RC Highest Class
Mode Spec Network | Passed
CDM | SOIC -8L EF AEC- Q100: 1Q meas | 500V/all pi| C3B
011 resistor | 750Vcorne
pins
HBM | SOIC — 8L ER JESD22, | 1.5kQ, 2000V H2
Al14-E 100pF

FIT (Failurein Time) Rate on the AEC-Q100-REV G Automotive
Qualification Product IXD_604Sl:

Table 4 summarizes the number of devices usedhéAEC-Q100-REV G product
IXD_604SI reliability stress with associated fagar Using the HTOL data, FITs were
calculated based on the Acceleration Factor (AE)eqquivalent device hours at 0.7eV of
activation energy for 15C test temperature and 4Duse temperatures. Using the HAST
data, FITs were calculated based on the Acceler&aator (AF) and equivalent device
hours at 0.7eV of activation energy for 18Qest temperature and 4Duse temperatures.
The calculated FITs from the reliability stress eamuit to be 7.50 for HTOL and 28.98 for
HAST

Table4: AEC-Q100-REV G Automotive Qualification Product | XD_604S|
FIT Rate Summary

Qual#| Stress | # of #of | Hours| Act. Acc. Equivalent | FIT Rate
Deviceg Fails | Tested| Energy | Factor | Dev. Hours| @ 60%
CL
1 | HTOL| 480 0| 1000| 0.7 255.41| 122,594,8G450
1 | HAST| 231 0| 96 0.7 31,751,277| 28.98
1.4318E
+03
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Conclusion:

The qualification of the product IXD_604SI has beempleted according to AEC-Q100-
REV G Automotive Qualification criteria.
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