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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: 
 

• Process or die related failures, such as oxide-related defects, 
metallization-related defects and diffusion-related defects. 

• Assembly-related defects such as wire bonding or package-related 
failures. 

• Design-related defects. 
• Miscellaneous, undetermined or application-induced failures. 

 
 
Life Test Result 
 
Product Family: High Efficiency Step-Up 6-Channel LED 

Controller 
Device Type:  ZD1680 
Mask Sets:    MS199B 
Processes: Episil 0.5μm 2 Poly-2Metal 40V BCD 

Process 
Wafer Manufacturer:  Episil Technologies, Inc. 
Package Type: 28-Pin Exposed Pad TSSOP, 5X5 32-Pin 

Exposed Pad QFN 
Package Manufacturer: GREATEK ELECTRONICS IN Taiwan 
Die Attach Adhesive:  CRM-1033BF 
Bond Wire:    Gold wire 1.2 mil 
 
Test: Refer to Reliability Test Results in 

GREATEK ELECTRONICS Reliability 
report 

Reference Standard:  Mil-Std-883 
Pass/Fail Criteria: Electrical QA testing to datasheet limits at 

25°C before and after stress. 
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Summary: 
 

Device Type HTOL 
Test 

Lot Number Date 
Completed 

Burn-In 
Temperature 

(°C) 

Sample 
Size 

No. of 
Fails 

ZD1680LEY 500 hr  C8B05D55.1 01/06/2010 100 10 0 
ZD1680LEY 1000 hr  C8B05D55.1  01/27/2010 100 10 0 

 
 

Device Type HTOL 
Test 

Lot Number Date 
Completed 

Burn-In 
Temperature 

(°C) 

Sample 
Size 

No. of 
Fails 

ZD1680LEY 500 hr  C8B05D55.1 05/27/2009 100 10 0 
ZD1680LEY 1000 hr  C8B05D55.1  06/17/2009 100 10 0 

 
 

Device Type HTOL 
Test 

Lot Number Date 
Completed 

Burn-In 
Temperature 

(°C) 

Sample 
Size 

No. of 
Fails 

ZD1680LEY 500 hr C8A14A53.1 03/13/2008 100 25 0 
ZD1680LEY 1000 hr  C8A14A53.1 04/03/2008 100 25 0 
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FIT Rate Calculation 
 
The FIT (failures in time) is the calculated as follows, 
 

FR (Chi-squared) = χ2
2n+2 / (2 x AF x device-hours) x 109 

 
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 ZD1680 using Episil 0.5μm 2 Poly-2Metal 40V BCD 
Process have been calculated and are listed below. 
 
Device Type Confidence Level +25°C +55°C +75°C 

ZD1680LEY 60% 39.45 676.02 3423.16 
ZD1680LEY 90% 99.14 1698.8 8602.2 

 

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

 
ZD1680 devices were submitted for Human Body Model ESD test. 
 
Summary: 
 
 
 

Device Type ESD Test Lot Number Date 
Completed 

Sample 
Size 

No. of 
Fails 

ZD1680LEY ±2000V 
HBM 

C8A14A53.1 6/26/2009 6 0 

 
 

Device Type ESD Test Lot Number Date 
Completed 

Sample 
Size 

No. of 
Fails 

ZD1680LEY ±2000V 
HBM 

C8B05D55.1 6/26/2009 6 0 



ZD1680 High Efficiency Step-Up 6-Channel LED Controller Reliability Report 7  

Temp Cycle Test Result 
 
 
Zywyn’s High Efficiency Step-Up 6-Channel LED Controller products are packaged in a 
5X5 32-Pin Exposed Pad QFN and 28-Pin Exposed Pad 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. 
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Appendix I 
 

5X5 32-PIN QFN Reliability Report 
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Appendix II 
 

28-PIN TSSOP Reliability Report 
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Appendix III 
 

Testing Equipment 
 

Burn-in board and burn-in equipment 
 

 
 

Burn-in Board used for testing 
 

 
 

Burn-in oven used for testing 
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ESD Testing Equipment 
 

 
Front view of the iMCS model #700 

 

 
Front view of the iMCS model #700 with lid open 

 

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

ESD Test Sequence for 5x5 32-Pin EP QFN & 28-Pin EP TSSOP
 
Step 1.  Connect VIN to ground and 
apply +100V to each pin, one at a time.  
 

 
 
 
 
 
 
 
 
Step 2. Repeat Step 1 using -100V. 
 
 
 
 
 
 
 
 
 
 
Step 3. Connect GND to ground and 
apply +100V to each pin, one at a time. 

 
 
 
 

 
 
 
Step 4. Repeat Step 3 using -100V. 
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 |100|V until |2000|V is reached and 
passed 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


