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Introduction

o Two challenges for testing complex SoCs
o Test data volume
o Excessive energy consumption

o Two Issues are conflicting goals

o Large test data and more effective test data
Guarantee higher fault coverage
But, increasing energy consumption

o Many approaches have been researched



Proposed Method

o Propose a new pattern generator

o A modified input reduction
To reduce test data and test power consumption

o A statistical and simple compression code
To generate more effective and smaller test sets

o A new test sequence skipping technique

To reduce wasted energy consumption with a lower hardware
overhead during the self-testing



Energy Consumption Model

Dynamic energy dissipation

o Caused by the switching activity accounts which accounts
for over 90% of the total energy consumption

Use the extended version of the WTM (ETM)
o To estimate the energy consumption of the CUT
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Proposed Low Energy BIST

o Qverall algorithm of the low energy BIST generation

Low_Enerqgy_BIST{()

{
/" Phase 1: preparing an initial test set */

T = generate_pseudo-random_pattern();
T' = don't_care_identification();
TR = input_reduction();

/” Phase 2: generating a pattern generator using the MICRO code */

determine_the_compression_block();
generate_the_weighted_logic();
generate_the_decompressor_for_the_MICRO();
generate_pattern_generator_using the MICRO_code();

/" Phase 3: generating a skipping logic for low energy test */

determine_success_stages();
reorder_the_success_stages();
calculate_the_seeds_for the success_stages();
synthesize_the_skipping_logic();




Preparing an Initial Test Set

o Modified input reduction

o Process to identify the compatible inputs and the inverse-
compatible inputs for test

o Use an original test pattern set
o Require donodot care i dentificeé
o Test set after the modified input reduction T g
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New Pattern Generator

o Huffman code
o Close to entropy limits

o Can be achieve the highest compression ratio among
statistical codes for test data

o High hardware overhead

o MICRO code

o To appropriately satisfy both high compression ratio
and low hardware overhead

o The compression ratio is enhanced by increasing the
occurrence frequency of one block



MICRO code

o Example of MICRO code
089 benchmark

aS935

SCAS

o Part of a test pattern
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Pattern Generator Using MICRO Code
o General LFSR

o Weighted logic

o Designed to make the compression block occur as much as the
probability of the occurrence frequency of the CB

o MICRO decompressor

o To generate test patterns from the test data encoded to MICRO
code
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