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Abstract-Memory-Built In Self-Test (MBIST) is an very effectual and output enrichment for embedded 
RAMs. This paper presents effectual MBIST concepts of Built-In-Self Test (BIST) using Performance 
Accelerator Algorithm (PAA). This BIST concept very stretchable for embedded RAMs with suitable 
operation. PA algorithm efficiently detects probable number of fault models compare to other March test 
algorithms. This algorithm has been synthesized and implemented in Xilinx Virtex-V (XC5VLX50). The 
implementation results are tabulated for March C and PA algorithm. 
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I. INTRODUCTION 
 In many number of applications the predefined blocks or models of complex functions are used as a 
core which are incorporated typically for System On Chips (SOC). The major advantage of FPGA lies in 
reconfigurability which plays a prominent role in system on chips [2]. Several FGPA has different vendors each 
vendor has sophisticated memories. Memories play a prominent role in SOCs and FPGAs. Currently, the area 
engaged by memories which are embedded is more than 90.0%, and estimated to increase up to 95% by 2014 [3]. 
Performance and output will lead chip technology in the case of embedded memories. However, memory 
production output is restricted more by random defects, processing over the gross and construct faults, processing 
for specific faults other defects and faults. To increase the consistency and output of memories, many algorithms 
and mechanism [4]. In both prolixity columns and rows are integrated into the array of memory. By using 
Prolixity mechanisms it is difficult to embedded memories and it leads to increase in area of design. This paper 
presents PA algorithm which is used for testing of BIST. 
   Fault models make out the target faults limits the range of the test generation and makes success 
measurable by experiment. Applying the condensed functional model of different RAM faults can be classified 
as follow. The details of various fault models refer to [1] and time is more consideration of covering the faults in 
memory test this are the basic phenomena. BIST has capability for testing memories with various test 
algorithms, like MATS (Modified Algorithmic Test Sequence), MSCAN, MARCH but most common and 
prevailing algorithm were used in BIST is March test algorithm. March test has benefits of more fault coverage 
efficient time consumption [5]. There are many March test algorithms were proposed in various papers [6-8], 
like March A, and so on. One of the basic algorithms for MBIST is March Y. It has 8n (number of operations), 
The steps involved are, here WD and RD denotes Write and Read operation respectively,  

 Down – w0 
Up – r0, w1, w1 
Down – r1, w0, r0 
Up – r0 

Transition Faults (TF), Stuck At Faults (SAF), Address Fault (AF) can be detected by March Y. 
Similarly, the March C- has 10n (number of operations). The steps involved are, 
Up  – w0 
Up –r0, w1 
Up – r1, w0 
Down – r0, w1 
Down – r1, w0 
Down – r0 

The following faults can be identified, Address Decoder Fault (AF), Stuck At Faults (SAF), 
Transition Faults (TF), Idempotent Coupling Faults (CFid), State Coupling Faults (Cfst) by March C. In above 
steps of algorithm ‘Up’ represents ascending order execution of SRAM addresses and ‘Down’ descending order 
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execution. Mentioned algorithms are not effective over fault detection. This paper presents PA algorithm which 
covers furthermost fault models compared to March-Y and March-C algorithms. 
 This paper is covered as follows. In segment II discusses our proposed PA algorithm. In segment III, 
the Implementation results are conveyed. Finally, segment IV concludes this work. 

II. PROPOSED PA ALGORITHM 
PA Algorithm works on group of memory and performs three terminal write and read process over 

group, which is not performed on other March test algorithms. PA algorithm involved following steps as shown 
below. The algorithm contains 20-3 Write Read operations (3WR). 3WR addresses of the memory based on the 
following steps. 

a. Wd(0,0,0); 
b. Rd(0,0,0),Wd(0,0,1); 
c. Rd0,0,1),Wd(0,1,1); 
d. Rd(0,1,1),Wd(0,1,0); 
e. Rd(0,1,0),Wd(1,1,0); 
f. Rd(1,1,0),Wd(1,1,1); 
g. Rd(1,1,1),Wd(1,0,1); 
h. Rd(1,0,1),Wd(1,0,0); 
i. Rd(1,0,0),Wd(3{L1A}); 
j. Rd(3{L1A}),Wd(3{L0A}); 
k. Rd(3{L0A}); 

L1A-Leading '1' alternates L0A-Leading '0' alternates 
    PA algorithm used all possible patterns for 3WR operations. Instead of simple binary code, PA 

algorithm deployed with gray coding to grab the advantage of uncertainty. Generally gray code is used for error 
correction. The structure has no redundant and seems to be simple. Transition takes place from one digit to 
another digit like EX-OR operation of two binary bits. This can moderate power and optimize the transition for 
speed.  It is easy to apply for any embedded memories. It can used to detect many faults using 3WR concept 
such as AF, SAF, TF, Cfid, Cfst, WDF, RDF etc,.  

// pseudo-code for test mode 3WR concept  
for(i=1;i<=cells;i=i+2) 
 { 
  if(write control ) 
  { 
   write  prefix location Wr_up; 
   write  desired location Wr; 
   write suffix location Wr_d; 
    alternate read control generation  
  } 
  if(read control ) 
  { 
   read prefix location Rd_up; 
   read desired location Rd; 
   read suffix location Rd_d; 
   alternate write control generation  
  } 
  loop exist after completion PA algorithm  
 } 

 The pseudo-code appears that PA algorithms having three write and read pointers. Memory testing 
starts with initializing the write pointer onto three locations. After that successive read and write function runs 
over cells under test mode. Similarly all locations in memory get addressed.   
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TABLE I 
COMPARISON OF VARIOUS FAULT MODELS  

REGARDING WITH RESPECTIVE ALGORITHMS ARE LISTED BELOW  

Algorithms Faults 

  AF SAF TF SF CFid CFst CFir WDF RDF IRF 

March Y + + + x x x x x x x 

March C + + + + + + x x x x 

PAN + + + + + + + + + + 

AF-Address decoder faults                    SAF – Stuck-at-faults                                     IRF - Incorrect read fault        + -
detected    x -not detected 

TF – Transition faults                     CFid – Idempotent coupling faults               CFst–State coupling faults 

CFir –Incorrect read coupling faults  WDF - Write disturb faults      RDF-Read destructive fault 

IV. IMPLEMENTATION RESULTS 
 In this subsection the paper discuss about the implementation of PA algorithm. The PA algorithm 
describes in HDL coding which undergone synthesize and implementation process by targeting to Xilinx Virtex-
V ( XC5VLX50).Figure 1 shows the RTL view of PA algorithm. 

 

 
Figure 1: RTL View of MBIST Using PA Algorithm 
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TABLE II 
 COMPARISON OF TIMING AND AREA CONSTRAINTS 

(I-MBIST USING PA ALGORITHM II-MBIST USING MARCH C ALGORITHM)  

S.No Components PAA MARCH C 

1. No of operation  20 10 

2. No of slice registers 580 595 

3. Unique control sets 67 72 

4. Bonded IO 21 23 

5. Asynchronous control signal 3 4 

6. Minimum clock period  3.548ns 3.559ns 

7. Maximum frequency  281.88mhz 380.950mhz 
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Figure 2: Comparative analysis of March C and PA algorithm 

 Table 2 summarizes area utilization on implementation process of March C and PA algorithm. The 
operation of MBIST algorithm increased in PA algorithm for exhaustive fault finding process. Above Figure 2 
states that comparative analysis of March C and PA algorithm. PAA utilizes equal resources as March C and 
improved on fault detection than the March C. 

V. CONCLUSION 
              Testing is one of the most important sections in VLSI. Testing a memory is very challenging role in 
today’s life. Memory BIST became the best solution for embedded cores. This paper presented an efficient 
MBIST using PA algorithm. PA algorithm is multiport concept and effectively finding the faults that occur in 
memory. The hardware implementations of PA algorithm are targeted on FPGAs. The results are analyzed and 
tabulated.  
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