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Evolution of Test Optimization 

Static Test Optimization requires as much as months 
based on off-line analysis and is driven manually with point 
solution tools ïor without tools altogether

Dynamic Test Optimization is needed for overall 
manufacturing test efficiency to improve IC production and 
to increase yield learning

Adaptive Test Optimization is a dynamic method of 
managing process variations while eliminating 
redundancies in real- or near- realtime; both statistical and 
automated process control methodologies are used
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Adaptive Test 
ITRS Definition

Adaptive Test is a broad term used to describe methods that 
change test conditions, test flow, test content and test limits 
(potentially at the die/unit or sub -die level) based on 
manufacturing test data and statistical data analysis

This includes feed-forward data from in -line test and early test 
steps to later test steps and feed-back data from post-test 
statistical analysis that is used to optimize testing of future 
products

Adaptive Test includes realtime & near-realtime data analysis 
that can perform Statistical Process Control (SPC) and adjust 
test limits and content during production testing on -the-fly
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Adaptive Test Flow

Fab Data
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Business Data

Customer Specs
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& Automated

Data Analysis

A&O:  Analysis & Optimization
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Benefits of Advanced Adaptive Test

Lower test costs ïDecreased test times due to 
algorithmic test automation vs. legacy solutions

Higher yields ïEarly detection of yield 
degradation accelerates root cause isolation and 
yield improvement on future devices.

Better Quality & Reliability ïIdentification of 
outlier devices that result in infant mortality, 
improved test and device quality through 
enhanced process control
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Advanced Adaptive TTR Methodologies
for Semiconductor Devices

OptimalTest has 2 Advanced Adaptive TTR methodologies

ÁParametric Method ïperformed on parametric tests while 
analyzing & evaluating, in real-time, the process stability and 
making test time reduction decisions

ÁP/F Method ïperformed on low fallout tests

Leverage information from actual & historic device test 
results

Applicable at WS and FT

Selection is based on device & test characteristics and needs

Can be applied simultaneously or individually

Patents pending & issued

8



Vallerie, BenJacob  May 2010

Process Flow for Test Time Reduction 

High Level Process Flow:
1. Analyze historical test results to identify ñtest candidatesò
ÅProvides the expected test time reduction benefits vs. the 

Yield/PPM impact
2. Creation of Adaptive TTR recipe
ÅSelected tests, number of validation units, sampling rate, etc..

3. Creation of TTR rule and activation at SAT
4. Actual results of execution can be reviewed and analyzed using 

OTPORTAL Business Intelligence tool
ÅSupports feedback and continuous learning

Analysis
Historical Data

Test 

Candidates

TTR Recipe
Adaptive TTR 

Rule

TTR Rule in 

Real Time
TTR Results

OTPortal
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Parametric TTR Algorithm Flow 
in RealTime
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Adaptive Parametric TTR Algorithm 
Terminology

ñPredicted Test Rangesò ïcalculated based on the actual 
parametric test measurement results. TTR is only enabled 
when within the Spec Limits. 

Å ñPredicted Test Rangesò are (re)-evaluated after 
ñValidation Unitsò and ñSampling Unitsò are tested, 
using the data from these units.  Provide a ñsafety 
marginò for product quality.

Å OTôs method imposes a ñSafety Coefficientò used in 
the calculation of the ranges to insure the maximum 
safety of the TTR process.  Customer specifies 
acceptable DPPM
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Adaptive Parametric TTR Algorithm 
Terminology

Algorithmsô parameters are user according to the desirable 
TTR level and DPPM ñriskò

User Configurable Variables are:

Å Validation Unit Quantity

Å Sampling Unit Rate

Å Safety Coefficient (acceptable DPPM)

Å Quantity of units used to evaluate the optimal 
Predicted Test Ranges
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Parametric TTR Simulation 1
TTR enabled across an entire lot
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Parametric TTR Simulation 2
TTR disabled as measurements cross a 
threshold (lower spec limit)
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Parametric TTR Simulation 3
TTR is not enabled when Validation Units
fail to achieve Predicted Test Range
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Validation Units
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OTôs Dynamically Calculated

Lower Predicted Test Range

First Validation Unit falls below

Customerôs Lower Spec Limit

TTR is not 

enabled for 

entire lot

OTôs Upper Predicted Test Range

Actual device ñfailuresò 

occur after TTR disable decision
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Adaptive Pass / Fail TTR Algorithm 
Methodology

Adaptive Pass / Fail TTR algorithm leverages Pass / Fail 
data in order to decide, in real -time, whether the 
ñcandidate testò can be turned off for Test Time Reduction

Employs the same mechanism of ñValidation Unitsò and 
ñSampling Rateò to insure the userôs confidence with 
diminished test suite(s)
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In FT, the process is straight forward and is implemented 
as depicted below:

For WS, additional dedicated techniques / algorithms 
support the special characteristics of Wafer/Sort Test

Implementation of Adaptive TTR 
in WS and FT
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