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This report summarizes QuickLogic Product Reliability. QuickLogic has established 
aggressive reliability objectives to assure that all products exhibit reliability exceeding 
customer reliability requirements for purchased components. In addition, the QuickLogic 
quality standard results in a culture requiring continuous product improvement in quality and 
reliability. This report includes data from the QuickLogic 0.65µm, 0.35µm, and 0.25µm 
technology families.

Product Reliability data is accumulated as a result of new product Qualification plan activities 
as well as from the Reliability and Quality Monitoring program. All reliability test samples are 
obtained from standard production material. Sample selection is based on generic product 
families. These generic products are designed with very similar design rules and 
manufactured from a core set of processes. The reliability strategy requires that every failure 
encountered during reliability testing be subjected to failure analysis to determine the failure 
mechanism. A corrective action is then implemented to prevent future failures. The result of 
this process is continuous improvement in product performance and reliability. 
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The Reliability and Quality Monitoring programs of new processes, new products/devices 
and new package/assembly vendors are designed to ensure that QuickLogic products satisfy 
the internal and external customer requirements before transfer into production. 

The Reliability and Quality Monitoring program requirements are outlined in ���
�
� through 
���
� �.
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� � shows the reliability qualification summary.
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Reliability is the probability that a semiconductor device will perform its specified function in 
a given environment for a specified period of time. In other words, reliability is quality over 
time and environmental conditions. 

The most frequently used reliability measure for semiconductor devices is the failure 
rate�!�λ "���The failure rate is obtained by dividing the number of failures observed by the 
product of the number of devices on test and the interval in hours, usually expressed as 
percent per thousand hours or failures per billion device hours (FITS). The relationship 
between failure rate and the chi-square distribution is as follows:

Where:

λ =�failure rate

χ,�=�chi-square function

α =�(100 – confidence level) / 100

d.f. = degrees of freedom = 2r + 2

r = number of failures

t = device hours (# of devices × # of hours × acceleration factor)

In the failure rate calculation, acceleration factors (AF) are used to derate the failure rate from 
the thermally accelerated life test conditions to a failure rate indicative of actual use 
temperature.  The acceleration factor is calculated using the Arrhenius equation:

Where:

AF = Acceleration Factor

Ea = Thermal Activation Energy  (0.7ev is assumed and used in the failure rate calculation)

K = Boltzmann’s Constant (8.63 X 10 –5 ev/K )

Tuse = use Temperature (°- + 273)

Tstress = Life Test Stress Temperature (°- + 273)

Failure Rate = λ = χ,
�!α.�&����"
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AF = exp {Ea  [   1       -          1      ]   }
     K    Tuse             Tstress
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Reliability results are summarized in ���
� 1 to ���
� ��.
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The Package Reliability Test results are summarized in ���
� # through ���
� ��.
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Telephone: 408 990 4000 (US) 

416 497 8884 (Canada)

44 1932 57 9011 (Europe)

49 89 930 86 170 (Germany)

 852 8106 9091 (Asia)

81 45 470 5525 (Japan)

E-mail: info@quicklogic.com

Support: support@quicklogic.com

Web site: http://www.quicklogic.com/

��7�����
<������

)�����	.�
�� ��������
Copyright © 2002 QuickLogic Corporation. 
All Rights Reserved.

The information contained in this manual, and the accompanying software programs are 
protected by copyright-all rights are reserved by QuickLogic Corporation. QuickLogic 
Corporation reserves the right to make periodic modifications of this product without 
obligation to notify any person or entity of such revision. Copying, duplicating, selling, or 
otherwise distributing any part of this product without the prior written consent of an 
authorized representative of QuickLogic is prohibited.

QuickLogic is a registered trademark of QuickLogic Corporation.
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