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ASIC L Application-Specific Integrated Circuit
AT o Automatic Test Equipment

BIR A L, Built-In Redundancy Analyzer
Bl D it e Built-In Self Diagnosis
Bl R o Built-In Self Repair
BT e Built-In Self-Test
CAM o Content Addressable Memory
CRESTA ..o Comprehensive Realtime Exhaustive Search Test and Analysis
RV o e Column Repair Vector
DRAM Lo Dynamic Random Access Memory
D PP Digital Signal Processing
B Error Checking and Correction

B S P ei Extended Essential Spare Pivoting

B P o s Essential Spare Pivoting
P G A Field Programmable Gate Array
HDK Lot e Hardware Development Kit
ITRS o International Technology Roadmap for Semiconductors

T A G e Joint Test Action Group
LR M o Local Repair Most

5 Large Scale Integration
IR A o Must-Repair Analyzer
P Peripheral Component Interconnect
R-CRESTA .......c.coooiiiiint. Reduced Comprehensive Realtime Exhaustive Search Test and Analysis
S K Software Development Kit
SO e e System On Chip
SR AM Static Random Access Memory
VLT Very Large Scale Integration



Abstract

Built-In Redundancy Analyzer Synthesizable Design for Word-Oriented Memories

Shahin Khodadadi

With the advance of VLSI circuit's technology and the reduction in the size of devices, the
propbability of the defects especially in embedded memories has increased. Memory defects cause
yield drop and decrease in reliability. Lots of researches have been conducted to design Built-In
Self-Repair (BISR) circuits so as to prevent the yield drop get to high reliability. A number of
memories are used to save data, since digital circuits highly require saving data. Memories are of
two types, based on the cells arrangement: Bit-oriented and word-oriented memories.

ATE and off-chip algorithms were used in former methods. However, using ATE become more
and more difficult because of an increase in the complexity of SOC cores. This in turn, has
increased the necessity of using Built-In Self-Test (BIST) and Built-In Redundancy Analyzer
(BIRA). In contemprory methods, parts of the memory are used as spare redundancies.
Furthermore, they are used to substitute the faulty cells of the memory. The most vital component
of a BISR is called BIRA which analyzes fault addresses after receiving data from BIST and sends
the analysis result to reconfiguration mechanism circuit. In the end, the result of analysis causes the
data to change its direction towards the redundancies.

This thesis deals with designing two BIRASs in order to repair word-oriented memories. The first
design is proposed to repair multiple-bit errors. In this design the facilitation of achieving optimal
repair rate as well as at-speed repair costs using more redundancies. The second design has been
offered based on the features of bit-oriented and word-oriented memories as well as the teqniques
for address transformation in order to repair single-bit errors, which achieves a high repair rate
besides at-speed analysis. Not only do the two proposed methods have the above advantages but
also they consume a lower area of the chip for implementation purposes. The first proposed design
has been improved 78.8% and 63.6% respectively, compared tho the EESP and 1-D bitmap
methods. The second proposed design also shows a 59.5% and 30.4% improvement in the area

consumption.

Keywords:
Embedded Memories, Word-Oriented Memories, Built-In Self-Test, Built-In Self-Repair, Built-In
Redundancy Analyzer
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