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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:

High Power AC/DC or DC/DC LED
Display Driver

ZD850

MS184A

Episil 0.5um 2 Poly-2Metal 40V BCD
Process

Episil Technologies, Inc.

16-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
6]
ZDSS50LEY 500 hr @ 716973.1 02/29/2008 100 5 0
12VAC
ZDS50LEY 1000 hr 716973.1 03/21/2008 100 5 0
@
12VAC
Device Type HTOL Lot Number Date Burn-In Sample No. of
Test Completed Temperature Size Fails
6]
ZDS850LEY 500 hr @ 799097.1 02/29/2008 100 5 0
12VAC
ZDS850LEY 1000 hr 799097.1 03/21/2008 100 5 0
@
12VAC
Device Type HTOL Lot Number Date Burn-In Sample No. of
Test Completed Temperature Size Fails
6]
ZDS850LEY 500 hr @ 799097.1 07/28/2008 100 5 0
12VDC
ZDS850LEY 1000 hr 799097.1 08/18/2008 100 5 0
@
12VDC
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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 ZD850 using Episil 0.5um 2 Poly-2Metal 40V BCD
Process have been calculated and are listed below.

Device Type | Confidence Level +25°C +55°C +75°C
ZD8&50 60% 118.35 2028.06 10269.4
ZD&50 90% 297.41 5096.39 25806.5

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

7ZD850 devices were submitted for Human Body Model ESD test.

Summary:
Device Type ESD Test Lot Number Date Sample No. of
Completed Size Fails
ZD850LEY +1000V 716973.1 10/1/2007 6 0
HBM
Device Type ESD Test Lot Number Date Sample No. of
Completed Size Fails
ZD850LEY +1000V 799097.1 01/25/2008 6 0
HBM
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Temp Cycle Test Result

Zywyn’s High Power AC/DC or DC/DC LED Display driver products are packaged in a
16-Pin Exposed TSSOP Green Package. Packaged Qualification Reliability Report which
consists of, among others, Temp Cycle Test from vendors, is attached for reference. The
report shows the devices pass the test with no failure.

7ZD850 High Power AC/DC or DC/DC LED Driver Reliability Report 7



Appendix |

16-PIN Exposed TSSOP Reliability Report

" GREATEK ELECTRONICS INC.
f No 136, Gung-Ti Bd., Chunan Cheng, Miacli Hsien Taiwan R.O.C.
: Tel : (037)638-568 Fax:(037)628-323

Reliability Test Report

Customer ; ***

Purpose : Reliability test

Package Type : TSSOP 16L
Report No : B510--RELI-0611027
Report Date :16-FEB-2007

Conelusion : The test results were all passed

lande  lides

S & |
Approved By: f e Prepared By :

Diate @ 16-FER-2007 Date @ 16-FEB-2007

GREATER ELECTRONICE INC.
Np.134, Gunz-Yi Rd . Chunan Cheng, Miaoli Hsien Taiwan BLO.C.
Tal : 3TH38-368 Fax : (037628313
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)

GREATEK ELECTRONICS INC.
,‘?‘ No.136, Gung-Yi Rd., Chunan Cheng, Miacli Hsien Taiwan E.O.C.

Tel : (037)638-568

Fax : (037)628-323

1. Sample Background

1.1 Sample Backsround:

Package Type . [TSS0P 161 Lead Frame: 118=11E (xmil)
Device : * Silver Epoxy:  |8352L

Lot Mo: N Sold Wirs: 1.01mil

Mo Mo LUBF16TUAG3453 Compound CH00F

Coating - N0 Lead Finish Pure Tin

Apply Date: 2I-NOV-2006 Samiple Size:  |9IEA

Complete Date:  [25-JAN-2007 Report Mo: Bs10-RELI-0611031

GREATER ELECTRONICSE INC.
Ni.134, Guoz-Yi Rd . Chunan Cheng, Miaoli Hsien Taiwan FLO.C.

Tel - (I37)538-548

Fax : (037)628-313

1
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C o GREATEK ELECTRONICS INC.
(f‘ No.136, Gung-Vi1 Fd., Chunan Cheng, Miacli Hsien Tatwan E.O.C.
: Tel: (037)638-568 Fax: (037)628-323

2. Test Flaw Chart

2.1 Precondition:

/5 88EA

v

T
Visual Inspection

Pre-Condition Level 3
(30°C/ 60%4),192hrs
IR Reflow 260°C | 2eyeles

[ o ]
| Vizual Inspection

TCT THT HTET

(-6 ~+1507C ) (B5°C /850) (150°C)

Jdcycles 1000hr: 1000hrs
5/5:12EA 5/5:21EA 5/5: 11EA

Function Test |

Visnal Inspection

Visaal Inspection

GREATER ELECTRONICS INC.
Nio.134, Gunz-Yi Rd . Chuman Cheng, Miaoli Hsien Taiwan BLO.C.
Tel : (037)538-568 Fax: (037)628-313
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T A GREATEK ELECTRONICS INC.
(f No 136, Gung-Vi Bd.. Chunan Cheng, Miaeli Hsien Taiwan B.O.C.
- Tel: (037)638-568 Fax:(037)628-3123

2.2 Solderahbility:

S54EA

!

I Visual Inspection I

!

Solderability
S5 :4EA
(5n/Ag'Cu)

'

Vizual Inspection

o
3

]
GREATER ELECTRONICS INC.
Nie.134, Gunz-¥i Rd | Chunan Cheng, Miaoli Hzien Taiwan B0.C.
Tel - (137)438-368  Fax: (037)628-323

7ZD850 High Power AC/DC or DC/DC LED Driver Reliability Report

11



GREATEK ELECTRONICS INC.
Wo.136, Gung-Yi Rd., Chunan Cheng, Miacli Hsien Taiwan 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/after
relmabality tast.
Apparatus: Power Scope (7~40%)
3.2 SAT Inspection:
Purpoze: Inspactmg the delanvmation of concernad laver.
Apparatas: 50N QUANTUM-350

4. Environment Stress / Mechanical Test

4.1 Precondition:

Ths test method establishes an mdustry standard preconditionmg flow for plastic SMDs
{suwrface mount device) that is representative of a typical mdustry muliple solder reflow
operation

Test procedure is as following:

Steptl: TCT Scyeles

Steptl: Bake 12570 2dln=

Steptd: Moisture Sozk (300 /60%:/1920s)
Steptd: IR Beflow 260 Ieyeles

42 PCT:

The “Accelerated Moisture Fesistance Test” is performed for the pupose of evaluating the
mioisture resetance of nonhermetie packaged solid state devices. It emplows savers condiions of
presaue, lnmudity and temperature that accelerate the penstration of modstue through the
external protective materal {encapsulant or seal) or along the mterface between the extemal
protective material and the metallic conductors that pass through . Thes test 15 destructive;
may¥ ba usad for qualification, lot acceptance and 25 a product momtor.

Test conditdon: 121, 2atmn 168hrs,

4.3TCT:
Thas test = conducted to determyme the resistanecs of a part to extremss of high- and lowe-
temperatures, and to the effect of altemate exposures to these extrames,
Test condition: -65 1 ~ 1507 200cyelas.

4.4 HTST:

The pupose of thus test 1= to determome the effact on solid state slectrome devices of storags
at elevated temperature withowt electrical stress applied. Thes tast is considered destictive and,
therefore, 15 appheable for device qualification.

Tezt condidon: 1507, 1000k

4

]
GREATER ELECTRONICS INC.
Mo.134, Gung-Yi Fd ., Chunan Cheng, Miacli Hsien Taiwan BLOLC.

Tel - (D3TW38-368  Fax - (03T14628-323
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2 GREATEK ELECTRONICS INC.
No.136, Gung-Vi Rd., Chunan Cheng, Miacli Hsien Taiwan R.O.C.
Tel: (037)638-568  Fax: (037)628-323

4.5 THT(egual to THE without bias):

The Steady-State Temperature Humidity Test i peformad for the purposs of evaluatmg the
rebzbility of non-hemmetic packazed sobd-state devices m mmud envivonments. It employs
conditions of temperature and hnedity whach accelarate the penstration of moisture through the

external protectove material (encapzulant or seal) or aslong the mtsface between the external

protective material and the metalhe conduetors which pass threugh it
Test condition: 85 /85%, 1000hrs

4.6 Solderabiliry:
normally jomed by soldering operation. Thus evaluation 15 made on the basis of the ability of

The puposza of ths test method 1= to svalnation the solderablity of tenmnations that ars
these termmmations be watted by a coatmg of solder .and to produce a suztable Sllat when dp

solderad.

Test procedure 1= as followms:
Steptl: Steam agmg (Shiz)
Steptl: Dippme with fheeftype B) |, Conditton: 245250 | Dwell Time: 520 5zacs.

I
GREATER ELECTRONICS INC.

No.134, Gunz-Yi Bd . Chuman Cheng, Miaoki Hzien Taiwan BLO.C.
Tal - (D37)438-558  Fax: (037)628-313
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£ GREATEK ELECTRONICS INC.
ff Wo 136, Gung-Vi Bd., Chunan Cheng, MMiacli Hsien Taiwan B.O.C.
. Tel : (037)638-568 Fax:(037)628-323

5. Reliability Test Results

5.1 Summary of test results:

Sample Visual Insp. Function Test SAT insp
L b Size Eejiss rejss Rejiss L
) BBEA 6 066 e PASS
Pre-condition
e BEEA 6 /66 0/ PASS
Pre-condition
HTST . - 9 .
1000hrs 22EA w22 022 N/A PASS
PCT . i 9 .
168hrs 22EA w2z 022 Y PASS
THT ; i3 (22 /
1000Rrs 22EA waz 22 /A PASS
Tcr 22EA 022 022 N/A PASS
200cycles
Solderability {EA 04 MiA M/A& PASS
5.1 Detail Informations of SAT Inspection :
Focus Dhe Surface (Top) Die Pad(back side)
[ D%e0% | =10% SAT 0% |0Re500 | =300 CAT
spec acc =] e Fhoto arc I8 Phaoto
Before n n 4 -
Precondition e h Fia Exposed pad
After n a - _
Precondition [al} 0 0 Fig-2 Exposad pad

1]

GREATER ELECTRONICS INC.
HMo.134, Gung-Yi Fd . Chunan Cheng, Miacli Hzien Tajwan BLOLC.
Tel: (037)638-568 Fax @ (037)628-313

7ZD850 High Power AC/DC or DC/DC LED Driver Reliability Report



"B GREATEK ELECTRONICS INC.
q. No 136, Gung-Vi Rd., Clunan Cheng, Miacli Hsien Tamwan B.O.C.
. Tel: (037)638-568 Fax: (037)628-313

6. Conclusion
6.1 The test results were all passed.

7. Reference

# JESD22-A113  Preconditioming of Plastic Surface Mount Devices Prior to
Eelialality Testing

# Greatek Spec #QA-00-300  Feliability Test Instruction

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

#* Greatek Spec #QA-00-302 Temperature Humudity Chamber Operation Instmction
# Greatek Spec #QA-00-303 IE Eeflow Test System Operation Instruction

# Greatek Spec #QA-00-304  Solderability Test Operation Instuction

#* Greatek Spec #QA-00-305  Temperature cycling

# Greatek Spec #QA-00-402  SAT Operation Instruction

GREATER ELECTRONICS INC.
N 134, Gung-¥1 Bd | Chunan Cheng, Miaoli Hzien Tajwan B_LO.C.
Tal : (D37)438-568 Fax: (037)628-313
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S GREATEK ELECTRONICS INC.
No.136, Gung-YVi Rd., Chunan Cheng, Miacli Hsien Taiwan B.O.C.
: Tel : (037)638-568 Fax:(037)628-323

8. Attachments:

IR PROFILE(Tmax:260°C ) for SMD.

CamparGREATER ELECTRONICS INC. | Produze

| Timssht

I Flane Te KT Tume Efoes Tane Kb
it W e ot ) i e 255 [Far) A1)

LEE R ===l

Thmakd 2: 235 o 24.0 1240
St [ | 3;

e JET

Leed TataPumnaes Spaad: 00, S el |

2

|
GREATER FELECTRONICS INC.
M 134, Gunz-Yi Rd , Chuman Cheng, Miaoli Hsien Taiwan BLO.C.
Tel - (037)4638-368  Fax : (03T)628-313
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S GREATEK ELECTRONICS INC.
é. WNo.136, Gung-Yi Bd., Chunan Cheng, Miacli Hsien Taiwan E.O.C.
; Tel : (037)638-568 Fax:(037)628-313

9. SAT Photo :
9.1 Before / After Precondition :

-----------------

Package Type: TSSOP 16L
Before Pre-con LEVEL 3
Photo no : Fig 1
Comment : Focus on Die Surface SAT Result : (/'66ea PASS

g

]
GREATER ELECTRONICS INC.
N 134, Gung-Yi Bd , Chunan Cheng, Miaoli Hsien Taiwan BLO.C.
Tal : (D37)538-358 Fax: (037)628-313
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' GREATEK ELECTRONICS INC.
Wi 136, Gung-Vi Bd., Chuman Cheng, Miacl Hsien Tatwan R.O.C.
E Tel : (037)638-368 Fax: (037)628-323

Smm e e

L 2 lr-nj [[—

[T s ;) e --J T IE'"“

o \-l\."

)

7 SR ) e U G U () ()

11 e ‘II’ -:-i---- mmmenll e e - - “1

Package Type: TSSOP 16L
After Pre-con LEVEL 3

Photo no : Fig 2
Comment : Focus on Die Surface SAT Result : (/66ea PASS

10

. __________________________________________________________________________________________________________________________|]
GREATER ELECTRONICE INC.
Mo 136, Gunz-Yi B4, Chuman Cheng, Miaoli Hsien Taiwan B.0.C.
Tel - (37)538-568  Fax - (037)628-313
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Appendix 11

Testing Equipment

Burn-in board and burn-in quipment

| THELCO

Burn-in oven used for testing

7ZD850 High Power AC/DC or DC/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 16-TSSOP

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

Step 1. Connect HVCC to ground and

apply +100V to each pin, one at a time, N () e
except VAC+, VAC-, and the NC pins. B D\ =

16 VAC1

'
\§§.;{:§§§ T1113 HVCC <—i

12 sw < ----- !

[T 1110 SENSEP <77777J‘
T3 9 SENSEN <------

ffffffffffffffffffffffffffffffffffffffffffffffffffffffffff

T N iostis
. : NC 3 N T 1114 NC
Step 2. Repeat Step 1 using -100V. 3 oo }\\\Q\\\\\\g Fw e e
—————— VDD 5 1312 SW <——7777}
oo 7 §\\ e
PGND 8 [ TT39 SENSEN <777774‘
Step 3. Connect GND to ground and
apply +100V to each pin, one at a time, I e e
except VAC+1 VAC', and the NC pinS i ””” > VA,fé ii Ei :/::1 < ----o d
T2 e SR
NC 6 T T 1311 RLIM L :
———=> SGND 70T T} [T 1110 SENSEP <ff7774‘
PGND 8 CTT T3 9 SENSEN <------
Step 4. Repeat Step 3 using -100V. L s e <o
Step 5. Check DUT for damage. P e o <oooon
Step 6. If DUT is undamaged, repeat e e
Steps 1-5 for two additional units. N s o <o |
- f———=> SGND 7 [TT110 SENSEP <& =-~=-~-~ -:
Step 7. When three units pass 2 oo o sensen < ----
sequence, repeat Steps 1-6 for three

additional parts and increase voltage
by |100|V until |1000|V is reached and
passed
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