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Reliability Life Test Result

Life Test

Life Testing is performed to determine if device has any fundamental
reliability related failure mechanisms, which can be divided into 4 main

groups:

e Process or die related failures, such as oxide-related defects,
metallization-related defects and diffusion-related defects.
e Assembly-related defects such as wire bonding or package-related

failures.

e Design-related defects.

e Miscellaneous, undetermined or application-induced failures.

Life Test Result

Product Family:
Device Type:

Mask Sets:
Process:

Wafer Manufacturer:
Package Type:

Package Manufacturer:

Die Attach Adhesive:
Bond Wire:

Test:
Reference Standard:

Pass/Fail Criteria:
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Electroluminescent Lamp Driver
ZSP4491/ZSP4403

MS1033/MS134A

Zywyn Silicon Gate High Voltage BICMOS
Process

Episil Technologies, Inc.

10L MSOP/8L MSOP

Lingsen Precision Industries, Ltd./UNISEM
84-1LMISR4

NLS5 1.0 mil

HTOL 500 hrs, 3.0V Dynamic Burn-In
@125°C

Mil-Std-883

Electrical QA testing to datasheet limits at
25°C before and after stress.
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Summary:

Device HTOL Lot Date Burn-In Sample | No. of
Type Test Number Completed | Temperature Size Fails
O
ZSP4403EU | 500 hr B4114224 TBA 125 10 TBA
@ 3.0V
ZSP4491EU | 500 hr | B3603E48F 12/25/03 125 10 0
@ 3.0V
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FIT Rate Calculation

The FIT (failures in time) is the calculated as follows,
FR (Chi-squared) = x’n+2 / (2 x AF x device-hours) x 10’

where AF is the acceleration factor and n is the number of failures. The value is highly
dependent on the following:

1. Life test conditions (duration, temperature, sample size and number of failures)
2. Activation energy of the potential failure modes

The weighted activation energy, Ea, of observed failure mechanisms of Zywyn products
has been determined to be 0.8eV.

Based on the above criteria, the FIT rates at 25°C, 55°C, and 70°C operation at both 60%
and 90% confidence levels for Zywyn’s Metal Gate High Voltage BICMOS process
products have been calculated and are listed below.

Confidence Level +25°C +55°C +75°C
60% 488.4 5909.5 24529.2
90% 194.4 2352.2 9763.8
1 FIT =1 failure per billion device hours
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14 units were submitted for Machine Model ESD test.

ESD Test Results

All 14 units passed the Machine Model ESD test at £200V. A subsequent QA testing of

the parts showed the devices met the functional test specifications.

Summary:
Device ESD Test Lot Date Sample | No. of
Type Number Completed Size Fails
ZSP4491EU | +£200V | B3603E48F 02/10/04 14 0
Machine
Model
Device ESD Test Lot Date Sample No. of
Type Number Completed Size Fails
ZSP4403EU | +£200V B4114224 05/10/04 14 0
Machine
Model
EL Reliability Report of 21

6/17/2006



Temp Cycle Test Result

25 units were submitted for Temperature Cycling Test at UNISEM, Malaysia or Lingsen
Precision Industries (LPI), Taiwan.

All 25 units passed the Preconditioning Level 3 and subsequent Temperature Cycling
Test. A final QA testing of the 25 devices showed all test units met the Zywyn datasheet
electrical specifications. The relevant report from LPI is attached for reference.

Summary:
Device Test Lot Number Date Sample | No. of
Type Completed Size Fails
ZSP4491EU | Preconditioning See See 25 0
Level 3 Appendix 4 | Appendix 4
ZSP4491EU | Temp Cycle See See 25 0
-65 C/10 min. — | Appendix 4 | Appendix 4
+150 C/10 min.
24 Cycles
Device Test Lot Number Date Sample | No. of
Type Completed Size Fails
ZSP4403EU | Preconditioning See See 25 0
Level 3 Appendix 3 | Appendix 3
ZSP4403EU | Temp Cycle See See 25 0
-65 C/10 min. — | Appendix 3 | Appendix 3
+150 C/10 min.
24 Cycles
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Temp Humidity Bias Test Result

Testl

A total of 10 units of ZSP4422ACN and 10 units of ZSP4423CU were submitted for
Temperature Humidity Bias Test (THB) at 85°C/85% R.H./3.0V for 240 hours. A final
QA testing of the 20 devices showed all test units met the Zywyn datasheet electrical
specifications.

Summary:
Device Type THB Test Lot Date Sample | No. of
Number Completed Size Fails
ZSP4491EU | 85°C/85%/3.0V/240hr See See 5 0
Appendix 4 | Appendix 4
ZSP4491EU | 85°C/85%/3.0V/240hr See See 5 0
Appendix 4 | Appendix 4
ZSP4403EU | 85°C/85%/3.0V/240hr See See 5 0
Appendix 3 | Appendix 3
ZSP4403EU | 85°C/85%/3.0V/240hr See See 5 0
Appendix 3 | Appendix 3
Test 1l

A total of 5 units of ZSP4422ACN and 5 units of ZSP4423CU were submitted for
Temperature Humidity Bias Test (THB) at 85°C/85% R.H./3.0V for 1000 hours. A final
QA testing of the 10 devices at 500-hour and 1000-hour read points showed all test units
met the Zywyn datasheet electrical specifications.

Summary:
Device Type THB Test Read | Lot Number Date Sam | No.
Point Complete | ple of
d Size | Fails
ZSP4491EU | 85°C/85%/3.0V | 500 hr See See 5 0
Appendix 4 | Appendix
4
ZSP4491EU | 85°C/85%/3.0V | 1000 See See 5 0
hr Appendix 4 | Appendix
4
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ZSP4403EU | 85°C/85%/3.0V | 500 hr See See 0
Appendix 3 | Appendix
3
ZSP4403EU | 85°C/85%/3.0V 1000 See See 0
hr Appendix 3 | Appendix
3
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Appendix 1

Burn-in and Burn —in Equipment:

Burn-in oven used for Dynamic Life and Humidity Test
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Appendix 2

ESD Tester Equipment:

Fromt view of the iMCS model # 700
ESD tester with lid open

3

Back view of the ESD tester with Machine model/Pulse being used.
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Appendix 3

. - Date: 06/12/2004
Reliability Test Report Page: 1 of 3
CIEC . e
I. Reliability Test Item e

=2 By 42 FE Preconditioning Level 3
I1. Sample Information

& i SR

Customer XXX Month 05/2004

Package Type 10L MSOP Leadframe 68X94

Run No. Q44024 Mold Compound EME-7351LS

Device Type ENG(XX089A02A) Au Wire 1.2mil

Lot No. A66963.5 Epoxy 84-1LMISR4

Request No. 93170 Die coating N/A

Lead Plating Pb-free Received Date 05/04/2004

Die size N/A Remark N/A
I11. Test Conditions

5 AE

Sample Plan N=390, AC=0, RE=1

Precondition Level Level 3

Test Condition TC 5cycles—Bake 125°C/24hrs—S0ak30°C/60% R.H./192hrs—

IR Reflow 245+5/-0°C 3cycles
Test Timing [JPPCM_once/quarter [INew Package [<]Customer Requirement

[IMaterial / process change [1Others

IV. Test Result

AEsER  XAccept &4 OReject A a#

Criteria Description Failure/total | Result
Visual Inspection Package crack or flatness out of spec. 0/390 AC
Electrical Test The devices must pass electrical test or open/short test 0/390 AC

Program Name: O/S Q44024 .SRC

Reject if delamination on the die surface or delamination
C-SAM inspection |of die paddle is more than 10% if down-bonded. 0/10 AC
Others

V. Remark f#E: 1.The test results only apply to the device under test, and no part
of this report may be abstracted or reproduced.
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At ERA R R, B

Approved By: _David Yen Checked By:
Y.J.Chang
Date: _ 6/12/2004 Date: _ 6/12/2004

Reliability Test Report
A ¢ B A R

Attachment [f$12f
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EL Reliability Report

BENE#: Fe tray - IC
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Reliability Test Report Date:  06/11/2004

= pr =t He Page: 3
CIERIEE N e e e 3
Attachment f}{}:---C-SAM photo before and after Precondition Level 3

Package: MSOPO010 Run No.: Q44024 EMC:EME-7351LS

Fig.1 Before Precondition
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Appendix 4

@S_ﬂ' Reliability Test Reporr of SOF 2L for Fb free

Report Mo .REL-81227

2.0 Reliability Program

21 Sample Information

“ackage Type °

S0P 50mil 8L

Device Type ! O
Lot Mo. * 22407350
Fumn Mo. : P2C0&2
Flating : SniBi 98/2
Seceived Date - 2002-12-21
Completed Date ©  2003-4-10
2.2 Test Flow
Ereconditioning

Lewvel 3 +IR 280°C

_=adFrams -
Sihver Epoeoy !

Gold wire ©

blodding Compound :

Total Gty =

Rel Doc. Mo. !

Coating :

BOXED C194AG
B340

ML-5 1. 2mil
EME-&600C5-P

270EA
91287

MA

Elecirical Test

Pressure Cooker Test
S00krs / 1000hrs

Elecirical Test I<

Terperare Cyclins
1000cycles

Hipgh Termp. Storaze
500hrs ¢ 10:00hrs

Low Temp. Siorage
100:0hr=

Thernal Shock Tast 100cycles

Fasisiance of Solder Hean

LINGSEMN QA RELIABILITY LAB
5-1 Man 2™ Read. TEPF Taichung, Tawan 427 R.OC.

el - (D)25335120

Fasd - (042532704

=-mial - sfjgan@ ngsen.com.ba

EL Reliability Report

IE. Beflow 250°C Jcypclas

rTrrrrt fr

Date © 14-Apr-2003
Fage @ 4/8
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@5&' Reliability Test Reporr of SOP 8L for Phb free Report Mo REL-G12&87

3.0 Environment Stress [ Mechanical Test

3.1 Preconditioning
This test is performed for SMDs tosimulate the stresses from packing through
maounting. It included several t=st steps, as the following :
+Step 1 | Bake 125, 24hrs
“Step 2 | Moisture Soak (Level 3 307 60%r.h, 182hrs)
#Step 2 ¢ IR Reflow Tear= 2607 +5:-07C, 3cycles

3.2 Pressure Cooker Test

Evaluating the moisiure resistance of non-hermetic packaged 1. It employs severe
conditions of pressure, humidity, and temperature that accelerate the penestration of
moisure.  The test conditions as the followings -

S Temperaturs © 1217C

*Relative humidity @ 10009%

*Pressure : 2 atm
S Test Time : 188hrs / 500hrs

3.3 Temperature Cycling

To det=rmine the resistance of a packags o exiremes of high and low temperature,
and to the effect of alternais exposures to these extremss.

<High Temperature : 1507C

“Low Temperature @ -851C

+Test Cycle | 1000cycles

3.4 High Temperature Storage
To determine the effect on solid-state elecironic devices of storage at high temperaturs
without elecirical stress applied.
S Temperaturs @ 1507
“+Test Time © S00hrs/1000hrs

3.5 Low Temperature Storage

S+ Temperatura : -357
@ Test Time ¢ 1000hrs

3.6 Thermal Shock Test

S Temperature : -85 /5min~+150 /Smin
S Test Cyecle 1 100cycles
Test 3.6 and 3.7 were performed by IST that hawve IECG certification.

LIMGSEN @A RELIABILITY LAB Dat= ¢ 14-Apr-2003
5-1 Man 2™ Road. TEFF Taichung, Tawan 427 R.O.C. Page | /8

EL (4125335120 FAX ¢ (0425327004

=-mial : sfjeang@ ng=en_com_ b
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@5&' Reliability Test Reporr of SOP 8L for Ph free Repert Mo REL-81287

4.0 Reliability Test Data

Test liem Conditions Sample Test Result ACRE
Size [FaillPass]
1.Preconditicning Lewel 3 Baks 24hrs, M=270
A E0%E.H, 182hrs A_C—EI 270 AT
R Reflow 2607 Zoycles -
2 Pressure Cooker Test =
. - 1868H 500H
{After Preconditioning) 121_1-" -100% R.H.. h_iﬁ ACC
= dim, AC=0 (Wl L Duas
aT rab Cycd 85T to+1507C M=45
er|.1|::-e ature Cy : ng. _ Dids are
(Afer Preconditioning 1000cycles AC=0
; T —a 500H | 10004
4'“'3’;;’5;"]:" f"f’ge. o |soc 2 -::—g ACC
I econarteoning | — V45 Duas
S Low Temp. Storage 857 1000h N=45 .
{ Afier Praconditioning) L r= AC=0 péas ACC
8.Th | Shook Test -85 to #1500 MN=45
e e e D45 ACC
{After Preconditioning) 100cycles AC=0
7 Solder heat Tes: MN=22
2607 . 10sec vz ACC
(After Preconditioning) | AC=0 -
2.IR Reflow Test . M=22
Trnax=24017, 1 cyde ovzz AT
[After Preconditioning) ¥ AC=0 =

5.0 Summary

The S2P150mil 8L package with Sn/Bi plating., RUNSF2C082 using EME-G200CE-P
madding compound that assembly by Lingsen were passaed preconditicning level 3 with

280°C peak temperature of IR Reflow and the other reliability tests according to XXX

request.
LINGSEM @A RELIABILITY LAB Date @ 14-Apr-2003
5-1 Man 2™ Road. TEP.Z Taichung, Tawan 427 R.O.C. Page @ ©/'8

EL : (D4)25335120  FAX (0425327504
=-mial : sfjeani@ ngsen.com. by
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7.0 Attachments

T4 5AT photo before and after Precondition (for reference)

-] Phade Issrinn =1
= -l'\-'l-\--' . '\-l-r-

Car T Tl i) Fn
R - HE- =B -

3SEM QA RELIABILITY LAB
Nan 2™ Road. T.EP.Z Taichung. Tawan 427 R.O.C.
(4125335120 FAX : (D4 25327804
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7.1 5AT photo before and after Precondition (for reference)
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M" Reliability Test Reporr of SOF 8L for Fb free

Report Mo .REL-81287

7.2 IR Reflow Profile for IR Reflow Test
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LINGSEM @A RELIAEBILITY LAB
5-1 Man 2™ Road. T.EP 7 Taichung. Tawwan 427 R.OUC.

EL - (4}25335120
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