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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:
Processes:

Wafer Manufacturer:
Package Type:

Package Manufacturer:

Die Attach Adhesive:
Bond Wire:

Test:

Reference Standard:
Pass/Fail Criteria:

TranformerFree™ AC/DC LED Display
Driver

7D832

MS182C

Episil SOI 100V BiCMOS Process
Episil Technologies, Inc.

20-Pin Exposed TSSOP

Greatek Electronics Inc. in Taiwan
CRM-1033BF

Gold wire 1.2 mil

Refer to Reliability Test Results in
Greatek’s Reliability report

Mil-Std-883

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

Device Type HTOL Lot Number Date Burn-In Sample No. of
Test Completed Temperature Size Fails
O
ZD832LEY 500hr @ | B6A19544H.T 10/5/2007 95 20 0
120VAC
Device Type HTOL Lot Number Date Burn-In Sample No. of
Test Completed Temperature Size Fails
O
ZD832LEY 500hr @ | B6A19544H.T 11/6/2007 125 20 0
120VAC
ZD832LEY 1000hr @ | B6A19544H.T | 11/27/2007 125 20 0
120VAC
Device Type HTOL Lot Number Target Burn-In Sample No. of
Test Date Temperature Size Fails
6]
ZD832LEY 500hr @ | B792INS6A.T 3/28/2008 125 20
120VAC
ZD832LEY 1000hr @ | B7921N56A.T 4/18/2008 125 20
120VAC
Device Type HTOL Lot Number Target Burn-In Sample No. of
Test Date Temperature Size Fails
6]
ZD832LEY 500hr @ | B792INS6A.T 3/28/2008 125 20
220VAC
ZD832LEY 1000hr @ | B7921N56A.T 4/18/2008 125 20
220VAC
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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 75°C operation at both 60%
and 90% confidence levels for the ZD832 using Episil SOI 100V BiCMOS Process have
been calculated and are listed below.

Device Type | Confidence Level +25°C +55°C +75°C
ZD832 60% 18.67 319.88 1619.8
ZD832 90% 46.91 803.85 4070.46

1 FIT =1 failure per billion device hours
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ESD Test Results

7ZD832 devices were submitted for Human Body Model ESD test.

Summary:
Device Type ESD Test Lot Number Date Sample No. of
Completed Size Fails
ZDB32LEY +2000V B6A19544H.T 2/14/2008 10 0
HBM
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Temp Cycle Test Result

Zywyn’s TranformerFree™ AC/DC LED driver products are packaged in a 20-Pin
Exposed TSSOP Green Package. The packaged device Qualification Reliability Report
which consists of Temp Cycle Test from vendors, is attached for reference. The report
shows the devices pass the test with no failure.
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Appendix |

20-PIN Exposed & 24-PIN Exposed TSSOP Reliability Report

3 GREATEK FIECTRONICS INC.
Mo 136, Gung-Y1 Bd., Chunan Cheng, Miaoli Hsien Tatwan R.O.C.
E Tel: (037)638-568 Fax:(037)628-323

Reliability Test Report

Customer : Zywyn Corporation

Purpose : New Package Qual Reliability Test
Package Type : TSSP 20L & TSSP 24L
Report No : BS10-RELI-0708001

Report Date :22-OCT-2007

Conclusion : The test results were all passed

S &) _Uhnde _Ubs

Approved By: Prepared By :

Date ; 22-0CT-2007 Date ; 220CT-2007

GREATEK ELECTRONICS INC.
Mo 134, Gune-Yi Rd., Chunan Cheng, Miaoli Hsten Taiwan FLO.C.
Tel : (037)538-568 Fam: (037)828-323
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)

GREATEK ELECTRONICS INC.
ff No 136, Gung-Yi Rd., Chunan Cheng, Miacli Hsien Taiwan R.O.C.

Tel: (037)638-568

Fax : (037)628-323

1. Sample Background

1.1 Sample Background:

FPackage Type ©  |ISS0F 4L Lead Frames: 112=158E (xml)
Device : * Silver Epoxy.  |8351IL

Lot Mo N Gold Wirs: 1.5mil

Mo Mo: UBA24UST4139 Compound GO0

Coating : N0 Lead Finish Pure Tin

Apply Date: 04-AUG-2007 Sample Size: |241EA

Comglete Date:  |13-SEP-2007 Report Mo: B510-RELI-0708001

GREATER ELECTRONICS INC

W 138, Guog-Yi Rd ., Chuman Cheng, Minoli Heien Taiwan FLO.C.

Tel - (03T738-548

Fax : (0371628-313

1
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T2 GREATEK ELECTRONICS INC.
ff Mo 136, Gung-Yi Bd., Chunan Cheng, Miaoli Hsien Tamwan E.O.C.
; Tel: (0371638-568 Fax: (037)628-323

2. Test Flaw Chart

1.1 Precondition:

|| S5 1I6EA

]

Vizual Inspection

'

Pre-Ceondition Level 3
(20°C/ 6%, 192hrs)
IE. Beflow 260°C / dcyeles

Vizual Inspection

\ v v v v

TCT
(-85 ~+1507C)
S00/1000cycles
S/5:50EA

THT HTET PCT Solder Heat

(B57C /85%) (150°C) (1217} 5/5:15EA

1658hr: TERE00/100 0k 168hrs (5n/Az/Cu)
S/5-50EA S/550EA 5/5:50EA

| Function Test |

Visual Inspection

]
GREATER FIECTRONICS INC.
W 134, Guoz-Yi Bd . Chunan Cheng, Miaoli Hzien Taiwan BLO.C.
Tel - (D37)538-568 Fax: (037)628-313
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T GREATEK ELECTRONICS INC.
(f No 136, Gung-Vi Bd., Chunan Cheng, Miaoli Hsien Taiwan B.O.C.
. Tel: (037)638-368 Fax:(037)628-323

1.2 Solderahility:

5%:15EA I

'

Visual Inspection

Solderability
55 :15EA
(5n/'Ag/Cu)

!

[t

o
3

|
GREATER ELECTRONICS INC.
N 134, Gunz-¥i Rd | Chuman Cheng, Miaoli Heien Taiwan BLO.C.
Tel : (D3T)E38-548 Fax: (037628313
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GREATEK EIECTRONICS INC.
No 136, Gung-Yi Bd., Chunan Cheng, Miacl Hsien Tatwan E.O.C.
Tel: (037)638-568 Fax: (037)628-323

3. Inspection method

3.1 Visual Inspection:
Purpose: In order to check whether the samples have package crack or not before/zfter
relabality test.
Apparatus: Power Scope (7--30x)
3.2 SAT Inspection:
Purpoze: Inspectmg the delammaton of concernad layer.
Apparatus: SONEL QUANTURM-350

4. Environment Stress / Mechanical Test

4.1 Precondition:

Thes test method establishes an mdustiy standard preconditioning Sew for plastic SMDs
(surface mount device) that 15 representatrye of a typical mdustry multple solder reflow
operation

Test procedure 15 as fallowmg:

Steptl: TCT Jcvelas

Steptd: Bake 1250 2dlns

Steptd: Moisture Soak (3070 /60%61 92k}
Steptd: IR Reflow 260 Ieyelas

4.2 PCT:

The “Accelerated Moisture Fesistance Test™ i parformed for the pupose of evaluating the
moisture resrstance of nonhermet:e packaged solid state devices. It emmplows severs condrions of
presswve, lnimvdity and temperature that accelerate the penetration of motsture theough the
externzl protective material (encapsulant or seal) or along the mterface between the external
protective material and the metallic conductors that pass through . Thes test is destructive; 1t
may® be uzed for qualifieztion, lot acceptamee and 25 a product monitor.

Test condidon: 121, Zatm, 168hrs.

4.3TCT:
Thus test 1= conducted to determme the resistance of a part to extremes of igh- and Low-
tencparahures, and to the effect of altemate exposmes to these extremes.
Test condidon: -85 ~ 1500 5001 000cvcles.

4.4 HTST:

The puposze of ths test 1= to determome the effect on solid state alectrome devices of storags
at elevated temperature without elactrical stress applisd. Thes test is considered destiuctive and,
therefors, 1= apphezbls for device qualification

Test condition: 1500, 168/ 500/ 1000hrs

4

]
GREATER ELECTRONICS INC
Wi 134, Gung-Yi Rd | Chuman Cheng, Miaoli Hzien Taiwan B_O.C.
Tal - (037)638-568 Famx: (0371628313
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£ GREATEK ELECTRONICS INC.
Wo.136, Gung-Yi Rd., Chunan Cheng, Miacli Hsien Taiwan B.O.C.
Tel : (037)638-568 Fax: (037)628-323

4.5 THT(egual to THB without bias):

The Steady-State Tenmperature Humidity Test s peformed for the purpess of evaluatmg the
relizbidty of non-hemmetic packaged sobd-=tate devices m bunnd environments. It employs
condiions of temperature and Innedity whech accelerate the penetration of moisture through the

external protective material (encapsulant or seal) or aleng the mtsface batween the extermal
protecitve material and the metalhe conduetors which pass through 1
Test condition: 85 /35%, 168

4.6 Solderability:
The pupose of this test method is te evalustion the solderability of terminations that are
normally jomed by soldering operation. Thos evzluation 1= made on the basis of the sl of
these temumations be waited by a coatmg of solder .and to produce a suttable Sllet when dip

solderad.
Test proceduwe 1= as followms:
Steptl: Steam aging (3has)
Steptl: Dppmg with fhedtype B) |, Condition: 245250 | Dhwell Time: 540 Szacs.

4.7 Solder Heat:
The parposa of this test method = to avalation the solderabihty of termmations that are

normally jomed by solderme operation. This evahiation 5 made on the basis of the abdity of
these termrmations be wetted by a coatme of solder ,and to produce a smtabls fllet when dip

soldered.
Test procedure 15 as fallowmg:
Steptl: Condition: 260 | Dwvall Time: 1 0sacs.

&

GREATER ETECTRONICS INC
N 134, Gung-Yi Rd | Chunan Cheng, Miaoli Hsien Taiwan B_0.C.
Tel - (037)438-368 Fax: (037628313
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£ GREATEK ELECTRONICS INC.
(f No.136, Gung-Ti Bd., Chunan Cheng, Miacli Hsien Tatwan B.O.C.
; Tel: (037)638-568 [Fax: (037)628-323

5. Reliahility Test Results

5.1 Summary of test resuls:

Sample Vizual Insp. Function Test SAT imsp
il Size Rejiss rej's.s Raejiss L
—— I26EA 226 01226 Wil PASS
Pre-condition
e 226EA /226 V226 il PASS
Pre-condition
PCT . )
168hrs SOEA w50 /50 MN'A PASS
THT . )
168hrs SOEA w50 050 M/A PASS
HTST . }
168hrs SOEA w50 /50 MY A PASS
HTST . )
500hrs SOEA w50 /50 MN'A PASS
HTST . )
1000hrs SEA 50 050 N'A PASS
ey SOEA 050 /50 NIA PASS
s00cycles
TCT . }
1000cycles SOEA 50 /50 Y PASS
Solder Heat 153EA wls 015 N'A PASS
Solderability 15EA Wl N/A M/ A& PASS
5.1 Detail Informations of SAT Inspection :
Focus Die Surface (Top) Die Fad{baclk side)
e | 0%ed0%| =10% | SAT 0% |0Pe-50P% | =307 SAT
spec acc T8j Fhioto ac Ig] Fhata
Before . . _
Precondition " N N Far Exposed pad
After n n - ~
Precondition 1 Fig-2 Exposad pad
6

GREATER ELECTRONICS INC.
Mo.134, Guong-Yi Rd ., Chuman Cheng, Minoli Heien Tajwan FLO.C

Tl - (13 T)638-348

Fax : (037)625-323
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7 A GREATEK ELECTRONICS INC.
ﬁ. Wi 136, Gung-Vi Rd., Chunan Cheng, Miaoli Hsien Tatwan B.O.C.
. Tel: (037)638-368 Fax:(037)628-323

6. Conclusion
6.1 The test results were all passed.
7. Reference

# JESD22-A113  Preconditoning of Plastic Surface Mount Devices Prior to
Eehability Testing

# Greatek Spec #QA-00-300  Eeliability Test Instmuction

#* Greatek Spec 8QA-00-301  Pressure Cooker Test

# Greatek Spec #QA-00-302 Temperature Humudity Chamber Operation Instmiction
# Greatek Spec #QA-00-303  [B Eeflow Test System Operation Instruction

#* Greatek Spec #QA-00-304  Solderability Test Operation Instruction

# Greatek Spec #QA-00-305  Temperature cycling

# Greatek Spec #QA-00-402  5AT Operation Instruction

GREATER ELECTRONICS INC.
N 134, Gunz-¥i Rd | Chuman Cheng, Miaoli Heien Taiwan BLO.C.
Tel : (D37)p638-568 Fax: (037628313
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' GREATEK ELECTRONICS INC.
Wo.136, Gung-¥i Bd., Chunan Cheng, Miaoli Hsien Taiwan B.O.C.
Tel : (037)638-568 Fax : (037)628-323

8. Solder Picture:
8.1 After solderability

Top side Back side

2

. ________________________________________________________________________________________________________________________________|]
GREATER ELECTRONICS INC.
Mo 136, Gung-Vi . Chuman Cheng, Miacli Hsien Taiwan BLOLC,
Tel - ([3T)535-368 Fam - (037)628-313
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7 A GREATEK ELECTRONICS INC.
e. No. 136, Gung-Yi Rd., Chunan Cheng, MMiacli Hsien Taiwan B.O.C.
. Tel : (037)638-568  Fax : (037)628-323

9. Attachments:

IR PROFILE(Tmax:260°C ) for SMD.

Company=SKEATEE ELECTRONICE INC. Fraduci:

Theesk |

o P I Wi Tamgp At T Tane Lhown Traw Abo
it Burexce Wi Tl ez 2EC R AT e

Theath2 .
(E .

Vidm W

Load DiataFurnaca)| Spaad: 1 INIRLi

2 30 ki) L1G0

T

g

|
GREATER ELECTRONICS INC
Mi.134, Guns-Yi Rd , Chunan Cheng, Miaoli Hsien Taiwan FLO.C.
Tel : (037p438-368 Fax : (0376025313
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T GREATEK ELECTRONICS INC.
,‘f. No 136, Gung-Yi Bd.. Chunan Cheng, Miaclh Hsien Taiwan R.O.C.
; Tel: (037)638-568 Fax: (037)628-323

10. SAT Photo :
10.1 Before / After Precondition :

Package Type: TSSOP 24L
Before Pre-con Level 3
Photo no : Fig 1
Die Surface SAT Result : 1V11ea PASS

e N AR AL

Package Type: TSSOP 24L
After Pre-con Level 3
Photo no : Fig 2
Die Surface SAT Result : 1V11ea PASS

U]

]
GREATER ELECTRONICS INC.
Mo 134, Gung-Y1 Bd |, Chuman Cheng, Miaoli Heien Taiwan BL0.C.
Tel - MM3TWH38-358  Fax - (03T628-313
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Appendix Il

Testing Equipment

Burn-in board and burn-in quipment

| THELCO

Burn-in oven used for testing

ZD832 TransformerFree™ AC/DC LED Driver Reliability Report
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ESD Testing Equipment

/mEm - mm=

Front view of the iMCS model #700

Back view of the ESD Tester with the Machine Model/Pulse Model being used
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Appendix 111

ESD Test Sequence for 20-EP-TSSOP

Step 1. Connect HVCC to ground and
apply +500V to each pin, one at a time,
except VAC+, VAC-, and the NC pins.

Step 2. Repeat Step 1 using -500V.

Step 3. Connect GND to ground and
apply +500V to each pin, one at a time,
except VAC+, VAC-, and the NC pins.

Step 4. Repeat Step 3 using -500V.
Step 5. Check DUT for damage.

Step 6. If DUT is undamaged, repeat
Steps 1-5 for two additional units.
Step 7. When three units pass
sequence, repeat Steps 1-6 for three
additional parts and increase voltage
by |500[V until |2000|V is reached and
passed

1
'
' 1
H VAC- 1001 [TT120 VAC+ '
1
! VAC- 20T T @ 19 NC |
””””” 1 |
: NC 31T 1 1 [F18 Ne i
| 1
| NC aCT| | a7 ne |
' ! I 1
i NC s5CT| | =16 HVCC €
i o 1ZD832! [ |
r- > PwW 6 | i 15 VSEL <& 1
b---->> o 7o) ! o vour <
----- > iser s ! I P18 vour
GND 9CT | """ 77777 1112 PGND
SGND 10 CTT 1 PeND
___________________________________________
'
|
|
|
|
H VAC- 1T [TT120 VAC+
: VAC- 2T @ 1119 NC
,,,,,,,,,
|
: NC 30T T : I |F18 NC
I
' NC 4| | P e
| ! |
1 NC 5CTT| FTT16 Hvee
' |
F-=---3  PwM 6CTT] \ZD832 [TT715 VSEL <€ ——— -~
:" - vear 7o } : 1314 VOUT <& -~~~
e U === I [P 18 vour
GND 9T "TTT 77777 TT112 PGND
SGND 10 11 PGND
20 e T
| |
| |
| |
| |
' '
: VAC- 1 @ [TT120 VAC+ |
|
| VAC- 2 1119 NC |
L | I i |
| NC 3 : 1 [FT18 NC 1
| |
| NC 4 I [ === |
1 ! 1 1
! NC 5 1ZD832 ! FTT16 HVCC !
F---=->  prPwms | | |Das veeL < - - - - -] 1
:-----> VCAP 7 ' | [Fomd vour - ==
F---=3  sET 8 [P 13 vout
GND 9T T "~7TTTT77 [TTJ12 PGND <
——> SGND10 [ TT11 PGND
------------------------------------------- Fo-======---
|
|
1
VAC- 1T FTT120 vac+
VAC- 2T @ 19 NC
,,,,,,,,,
|
ne scrrf | [ [ m E R
ne acT| i ===
|
NC 5 :ZD832} 116 HVCC H
----- > PWwM 6CT | ; 1715 VSEL <------:
----- > veap 7| | e vour < -- -
----- > iseT s | I [Fmoas vout
GND o[ ~~ """ 7777 TT112 PGND <——|
——>  SGND10CT T} [ TT11 PGND
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