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Abstract - Built-in self-test repair (BISTR) technique has been most widely used to test repair embedded random access 
memories (RAMs). This paper proposes a reconfigurable BISTR (ReBISTR) scheme to test repairing RAMs with different 
sizes and redundancy organizations. An efficient redundancy BIST algorithm is proposed to allocate redundancies of 
defective RAMs. In the ReBISTR, a reconfigurable built-in self-test and test repair redundancy analysis is (ReBIRA) design 
circuit is to perform the redundancy algorithm for various RAMs. Also, an adaptive reconfigurable methodology is proposed 
to reduce the test repair setup time when the RAMs are operated in normal mode. Due to the complexity of memory 
architectures, the possibility of occurring manufacturing defects is high. Hence memory testing is necessary. Built in Self-
Test repair (BISTR) has been proven to be most cost-effective and widely used solutions for memory testing. BISTR 
technique is used to reduce test repair time. The design architecture is simulated in Xilinx ISE 14.7 tools.   
 
Keyterms - RAM [Random access memories], BIST[Built in self test], BISTR[Built in self test repair]. 
 
I. INTRODUCTION 
 
Semiconductor memories are an integral part inside 
S.O.Cs. Embedded memories occupy the largest part 
of the chip. Since memories are designed very dense 
to the limits of the technology, todays system on chip 
is a memory dominant system rather than logic 
dominant. The number of memory cell per chip has 
increased dramatically. This leads to complicated 
architectures for memory blocks. The exponential 
increase in density creates challenges for memory 
testing. As the feature size of components shrinks, the 
sensitivity to faults increases and the faults become 
more complex. Since test time grows linearly as the 
number of storage elements per chip increases, the 
cost for testing becomes more significant as the cost 
per transistor drops. Recent developments in system 
on-chip (SOC) technology makes it possible to 
include large embedded memories into a chip[8]. On 
the other hand, it also complicates the test process, 
since usually the embedded memories cannot be 
controlled from outside. Built-in Self-Test(BIST)is a 
promising methodology for most of the test problems. 
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 (CUT)[13].Microcode based and 
FSM(finite state machine) based MBIST techniques 
are widely used in the testing field of S.O.Cs. Both of 
these controllers make use of the March Test 
algorithms to detect different fault models since 
March algorithms offer high linearity and good 
coverage. In microcode based controllers March 
algorithms are converted in the form of instructions 
which are stored in read only memory[7]. Address 
and data generation blocks are associated with the 
controller. In FSM based structure, March algorithms 
are in the form of finite state machine. This paper 
provides a comparative study on different MBIST 
architectures. Suitable March algorithms are selected 

in order to ensure better fault coverage. Initially, 
describes the general theory behind testing of 
memory. 
 
Attempts to overcome the bottleneck of test data 
bandwidth between the tester and the chip have made 
the concept of combining LBIST and test data 
compression a vital research and development area. 
In particular, several hybrid BIST schemes store 
deterministic top-up patterns (used to detect random 
pattern resistant faults) on the tester in a compressed 
form, and then use the existing BIST hardware to 
decompress these test patterns. Some solutions embed 
deterministic stimuli by using compressed weights or 
by perturbing pseudorandom vectors in various 
fashions. 
 
II.LOW-POWER PROGRAMMABLE PRPG 
 
Pseudo random test pattern generator PRPG is 
proposed for low-programmable BIST applications. 
The main aim of this pseudorandom test pattern 
generators is for reducing the switching activity 
loading due to its pre-selected toggling (PRESTO) 
levels. This PRESTO can assume a variety of 
configurations that allow a given scan chair to be 
either driven by PRPG itself (or) constant value for a 
given period of time.  
 
This system shows that PRESTO generators can 
successfully act as test data decompression. This is 
the first low programmable test compressor that 
integrates in every way with BIST environment. 
The below fig 1 shows the architecture of PRESTO 
generator. In this, it consists PRPG but 
pseudorandom   test pattern generators. This is used 
to implement the linear feedback shift register. To 
produce the pseudorandom test pattern, connect an n-
bit PRPG. Between these PREG (pseudorandom test 
pattern generator) and phase shifters an n hold latches 
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are placed. The each latch is controlled by n-bit 
toggle control register. 

 
FIG. 1 PRESTO GENERATOR 

 
Now if enable input is given then the given latch is 
transparent for data going from PRPG to phase 
shifter, it is said to be in toggle mode. If latch is 
disabled then it captures and saves number of clock 
cycles of PRPG and phase shifter remains constant, it 
is said to be hold mode. As mentioned earlier, latches 
are controlled by toggle control registers. So it is 
transparent for data moving fromPRPG and phase 
shifters.  
At mean while it determines a scan switching 
activity. The toggle control register is reloaded once 
per pattern with the content of an additional shift 
register. 
The below figure 2 shows the architecture of fully 
operational version of PRESTO generator. This 
architecture divides the test pattern into a sequence of 
alternating hold and toggle intervals. 
 

 
FIG. 2 FULLY OPERATIONAL VERSION OF PRESTO 

 
Flip flops are used tohowever data input is 1. If the T-
flip flop is set to 1, then the latch is transparent for 
data going from PRPG to phase shifters. If it is set to 
0, the generator enters the hold period and all latches 
will be disabled. 
 
In this two additional parameters are kept in 4-bit 
hold and toggle register. This is used to determine 
how long the entire generator remains either in hold 
mode (or) toggle mode. So, to terminate into a mode 
the T-flip flop must be set to 1. Here a weighted 

pseudorandom signal is produced to feed the shift 
register.  
III. PROPOSED B.I.S.T 
 
Minimizing heat dissipation during testing along with 
better test efficiency and performance has become an 
important goal of BIST design. The existing 
techniques include optimal scan chain partitioning, 
weighted random BIST mixed mode approach or 
hybrid BIST, low energy BIST, and techniques with 
multiple capture cycles. Most of these techniques 
require either involving complex test generation, 
higher area overhead or complex routing resulting in 
high routing overhead as well. 
 
Scan-based BIST that can reduce SA in CUTs as well 
as test application time during BIST, does not 
degrade CUT performance and can be implemented 
with little area overhead. The low transition LFSR 
based test-per-scan scheme targeted for low heat 
dissipation during test by reducing the number of 
transitions at the cost of reduced fault coverage. 
The scanning a flip-flop may actually deteriorate the 
observability of its data input. In the combined 
approach, the values at the primary outputs are 
observed in every clock cycle but the values appear at 
the data input of a scan flip-flop are captured only 
once in every m+1 clock cycles. 
 

 
FIG. 3 PROPOSED B.I.S.T 

 
The address pattern generator as shown in 
figure3gives the address patterns for memory location 
to scan the error either struck at ‘1’ or struck at ‘0’. 
The scan chain will select the address in terms of two 
ways. One of the way is row address scan will select 
the row of memory address. The other way is column 
address scan will select the column of memory 
address. The scan chain considers both the ways for 
single memory address scan to avoid struck at errors 
i.e., either struck at ‘1’ or struck at ‘0’.  
 
ALGORITHM 
STEP 1: Test of address pattern generator 
STEP 2: Address pattern scan test with      
              PRPG 
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STEP 3: Row address scan -------- i 
 : Column address scan ----- j 
STEP 4: i = n; n = 0 
 : j = m; m = ~n 
STEP 5: i ++ , j -- 
STEP 6: Checking of i, j with memory location. 
 
The selected memory location will take the data from 
block and saved in the selected memory location with 
cell checking operation.  
The cell checking block operates the checking of 
column address scan and row address scan with 
parallel checking of memory selection and the data in 
single clock cycle.   
 

 
FIG. 3 OUTPUT GRAPH 

 
CONCLUSION 
 
In this paper, it is shown that the combined test-per-
scan when used with PRPG, there is a slight increase 
in the number of transitions which seems to 
contradict the main objective of low dissipation 
during testing of VLSI chips. In the ReBISTR, a 
reconfigurable built-in self-test and test repair 
redundancy analysis is (ReBIRA) design circuit is to 
perform the redundancy algorithm for various RAMs. 
Also, an adaptive reconfigurable methodology is 
proposed to reduce the test repair setup time when the 
RAMs are operated in normal mode. Due to the 
complexity of memory architectures, the possibility 
of occurring manufacturing defects is high. Hence 

memory testing is necessary. Built in Self-Test repair 
(BISTR) has been proven to be most cost-effective 
and widely used solutions for memory testing. BISTR 
technique is used to reduce test repair time. The 
design architecture is simulated in Xilinx ISE 14.7 
tools.   
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