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Abstract - Built-in self-test (BIST) is a design for testability technique in which a portion of a circuit on a chip, board, or 
system is used to test the digital logic circuit itself. Testing of RAM modules is performed in both modules after 
manufacturing and periodically in the field. During manufacturing, testing various kinds of tests are applied in order to 
ensure that the RAM operates normally In order to test memories with the word width in a transparent way. Adaptive Built-
in Self Test schemes use the address latch to make the test of circuit in two ways by Columns and rows schemes utilized for 
each RAM under test. The proposed schemes utilize an test in order to generate the test patterns and compress the responses 
of the memory module; the word width of the memory can be smaller. As the row and column decoder match the memory 
array cell address and it will catch the particular memory location using CAM(content address memory) technique. It gives 
very fast operation than other because of CAM logic. The total addresses are contented in a cluster of memory is called 
CAM. The total proposal is designed in tanner tools 13.0. 
 
 
I. INTRODUCTION 
 
Built-in self-test (BIST) is an outline for testability 
(DFT) technique during which some of a circuit on a 
chip, board, or system is used to examine the digital 
logic circuit itself. Using logic BIST, circuits that 
generate test patterns and analyze the output 
responses of the useful electronic equipment of area 
unit embedded in the chip or elsewhere on constant 
board wherever the chip resides. There are two sorts 
of memory for test at methods: electrical which is 
technology-dependent and useful which is technology 
independent and the other is dynamic testing. 
 
Electrical memory testing consists of parametric 
testing, which includes testing DC and AC 
parameters and dynamic testing for recovery, 
retention and imbalance faults. RAM modules are  
tested each once producing and periodicals in the 
field.  
 
During testing, some tests are applied to check that 
the RAM operates ordinarily. With a built-in take a 
look at system positioned within the circuit, the 
analysis of every single a section of the circuit might 
become a simple task as a result of the number and 
price of the testing square measure curtail. This BIST 
technology is capable of saving the time and cost of 

maintenance that conjointly permit the designation, 
which will agitate the even bigger advance of 
embedded systems in future [4]. 
 
The numerical and character data are to be processed 
by the computer change frequently. These data must 
be store in type of memory from which they can be 
read by the microprocessor, modified through 
processing, and written back for storage. So they are 
stored in RAM instead of ROM. But it is a volatile 
memory .i.e. it cannot hold data when power is turned 
off. 
 
To detect variety of faults occurring in memory chip, 
extensive testing of semiconductor memories is 
carried out. Causes of faults in RAM are due to 
physical failures. In the early days of memory design, 
test procedures were developed in an ad-hoc manner. 
For this the fault coverage’s were limited and 
indeterminable [3]. This leads to the motivation for 
most researchers to introduce fault models such as 
stuck-at faults, decoder faults, pattern sensitive faults, 
coupling faults, etc. For testing purpose fault models 
are modeled after fault in memories so that tests to 
detect these faults can be used. Testing is performed 
in various stages of product compilation like design 
phase, manufacturing phase and system operation 
phase.  
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During the design phase the product is tested for 
presence of any logical errors in the design which 
will creates unexpected logic output [4]. During 
manufacturing phase, testing is performed to check 
for faults due to short or opencircuit path on the 
board. When the product is manufactured, it is then 
tested while it is in operation for failing components 
due to severe operating conditions. Memory cores 
usually represent a significant portion of the chip area 
and are most sensitive to process defects, dominating 
the yield of the chip [5]. Diagnosis of the memory is 
thus an important issue. Built-in self-test is 
considered as the best solution for testing and 
diagnosing embedded memories within SoC’s[1]. It 
offers a simple and low-cost means without 
compromising the performance.  
 
There exist benefits of including BIST technique in 
testing process. Advantages includes small amount of 
additional circuitry, few lines needed to connect 
RAM to test controller,etc. The basic idea of BIST is 
to develop a circuit that can test itself and determine 
whether it is fault free or faulty. BIST requires 
additional components like Test Pattern Generator to 
diagnose the circuit under test (CUT) [4].TPG 
generates vectors which are fed to the CUT.  
 
SoC technology makes it possible to include large 
embedded memories into a chip [8].In the memory 
BIST (MBIST) technology, a dedicated BIST 
controller is used to implement a specific memory 
test algorithm when the chip is under test. Microcode 
based and FSM based MBIST techniques are widely 
used in the testing field of SoCs [2].Both of these 
controllers make use of the Adaptive Test algorithms 
to detect different fault models since Adaptive 
algorithms offer high linearity and good coverage. In 
microcode based controllers Adaptive algorithms are 
converted in the form of instructions which are stored 
in the memory [7]. Address and data generation 
blocks are associated with the controller. In FSM 
based structure, Adaptive algorithms are in the form 
of finite state machine. The microcode based 
architecture uses microcode’s to represent Adaptive 
algorithms. In that memory test patterns are written as 
sets of instructions and loaded into the memory BIST 
controller. 
 
II. FAULTS 
 
The faults present in cells are: SAF, SOF, DRF, CFin, 
CFst. 

In a stuck-at fault (SAF), the logic value of a stuck-at 
cell or line is always 0(an SA0 fault) or always 1 (an 
SA1 fault). The notation <0> denotes an SA0fault, 
and <1> denotes an SA1 fault. 
 
A stuck-open fault (SOF) means that a cell cannot be 
accessed, perhaps because of an open word line 
(WL). When a read operation is performed on a cell, 
the differential sense amplifier has to sense a voltage 
difference between the bit lines (BL and BL bar) of 
that cell. In case of an SOF, both bit lines will have 
the same voltage level; consequently the output value 
produced by the sense amplifier (SA) depends on the 
way it is implemented  
 
Operation of the SA is transparent toSOFs.   
When the SA has only a singleInput (it is 
implemented as a buffer rather than a differential 
amplifier),an SOF will produce a fixed output value 
(always a 0 or alwaysa 1). The SOF will appear as an 
SAF and therefore is detectable. 
 
Operation of the  SAis nontransparent 
To broaden the read  window, the SA may contain a 
latch. Then a SOF may have the effect that the latch 
is not updated because the voltage difference between 
the bit lines is too small. The previous output value is 
produced as the output value for the SOF. 
 
A data retention fault (DRF) occurs when a cell fails 
to retain its logical value after some period of 
time.DRF may be caused by a broken (open) pull up 
device within a cell. Leakage currents then will cause 
the node with the broken pull-up device to lose its 
charge, causing a loss of information if a logic value 
was stored in the cell which requireda high voltage at 
the open node.  
 
An inversion coupling fault (CFin) involves two cells 
iand j; the fault is sensitized by a transition write 
operation (that is an 0 or a 1 write operation) to a 
particular cell j, Cell j is called the couplingcell, and 
inverts the contents of cell i, which is called the 
coupled cell.  
               
A state coupling fault (CFst)   differsFrom   the CFin 
andCFid because it is not sensitized by a transition 
write operation in the coupling cell but by some 
connection between two cells or lines. It is defined as 
follows: a coupled cell or line iis forced to a certain 
value x only if the coupling cell or line j is in a given 
state y. 
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III. PROPOSED B.I.S.T 
 
The faults that occurred in the address decoder are 
known as address decoder faults (AF’S). The type of 
faults are SAF, SOF, DRF, CFin, CFstate and these 
faults are occurred at calling of address. During read 
and write operations the assumed AF’s do not change 
the decoder into sequential logic. The main modules 
in MEB Compressor includes U/D counter, Content 
Addressable Memory(CAM),a memory for storing 
the hamming syndromes and Read Detection 
Status(RDS).CAM stores and compresses the data. 
During Compression, fault is detected by the first 
read operation.  
 
Its Hamming Syndrome (HS) is stored in a memory 
array as ,W0 and the corresponding valid bit(VB) is 
set to 1.If faults were detected by the subsequent read 
operations of adaptive element, its HS is compared to 
the previous stored HS in W0. If a match is found, the 
corresponding Read Detection Status (RDS) register 
records which read operation detects the fault, else 
the U/D counter is incremented by 1 and the new HS 
is stored in memory as W1.This continues until all the 
test operation in adaptive element gets completed. In 
Syndrome Exportation, the U/D counter is set in the 
down counting mode. The stored hamming 
syndromes in the CAM are read out of the module 
through PISO including Address 
 

 
FIG. 1 BLOCK DIAGRAM 

Many different faults can occur in amemory cell 
array.These can be classifiedas faults which involve 
only a singlecell (such as stuck-at, stuck-open 
transition, and data retention faults) and faults 
whereby a cell or group of cells influences the 
behavior of another cell.  
 
Bist is abbreviated as ‘Built in self test. Built in self 
test is a mechanism that permits a machine to test 
itself. Actually Bist consists of same requirements to 
satisfy itself they are high reliability low repair cycle 
time. 
 
The main purpose of the adaptive Bist is used to 
make faster and less expensive IC manufacturing 
tests. But there IC has a special function that check a 
portion of internal functionality of IC. This can be 
explain with the help of adaptive Bist is provided in 
advanced filed bus system to verify functionality.  
 
ALGORITHM:  

 
FIG. 2 ALGORITHM 

 
At high level this can be verified similar to PC 
BIOS’s power on self test that performs a self test of 
RAM.The block diagram of adaptive BIST is shown 
in fig 3.it consists of address latch, row &column 
decoder, memory cell address array, write driver, data 
register & sense amplifier. As they are many 

http://iraj.in


International Journal Of Electrical, Electronics And Data Communication, ISSN: 2320-2084  Volume-5, Issue-6, Jun-2017 
http://iraj.in 

Design an Novel Adaptive Built in Self Test [A.B.I.S.T] for Sram Memories 
 

53 

components in the block diagram but the main part of 
the system is memory cell address array because the 
output will be stored in that block that is connected as 
CAM. Address latch is divided into row decoder and 
column docoder. Depending upon the address 
variable the decoder selects the row and column 
address of memory in CAM. 
 
IV. RESULT 
 
The implementation of single memory is shown in 
below figure 3. 

 
FIG. 3 SINGLE SCHEMATIC CELL 

 
The output waveform is shown in below figure 4. 
 

 
FIG. 4 OUTPUT WAVEFORM OF SINGLE SCHEMATIC 

CELL 
 
CONCLUSION 
 
To ensure chip quality, today’s ASIC designs require 
flexible tools to quickly create memory BIST 
controllers, which can detect and diagnose deep sub-
micron defects for a variety of embedded RAMs, 
while operating at functional speeds. The memory 
BIST tool permits RAM BIST controllers to be 
quickly created with customized algorithms needed to 

screen deep sub-micron RAM defects. The BIST 
allows application of pipeline structures necessary for 
high-speed applications. The diagnostic module 
allows defect data to be scanned-out and used for 
RAM repair and failure analysis. A BIST scheme 
with the fusion of adaptive Algorithms has been 
proposed for the various fault detection in RAMs. 
Design with Counter-based BIST architecture reduces 
the complexity. Detection of different faults in a 
RAM memory using a single counter based BIST 
design is advantageous. Compressed test data is 
obtained in the simulation result, using a decoder 
module. Counter itself will generate the address and 
data patterns. Hence the design with Counter-based 
BIST module reduces the area overhead and it is less 
complex to that of the FSM-based design. 
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