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Abstract: 

Testing plays a vital role in  every circu it design. It is very  important to carry  out testing in an  efficient manner. In  tradit ional 

methods, test vectors were generated off-line and stored in ROM. So obviously this needed large ROM and also effected in the 

cost of generating the test pattern. Built-In Self Test (BIST) techniques constitute an attractive and practical solution to the 

difficult problem of testing VLSI circuits and systems. So, for th is purpose, BIST technique is used to figure out the fault while 

the circuit is functioning without actually forcing the circuit to go offline. In this work, a proposal for a new input vector 

monitoring concurrent BIST technique for CAM is presented which is shown to be significantly more efficient than the input 

vector monitoring techniques proposed to date with respect to Concurrent Test Latency and hardware overhead trade -off, for low 

values of the hardware overhead. As per the propos ed system the fault coverage is analyzed, thus proving that BIST technique is 

more efficient when compared with existing system. 
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I.INTRODUCTION 

 

In recent years, researchers have been attracted towards BIST 

architecture due to its ease towards testing. The use of BIST 

circuits and other embedded instruments is becoming more 

prevalent as devices become larger, faster, and more complex. 

These instruments can increase the device’s test coverage, 

decrease test and debug time, and provide correlation between 

the system and ATE environments. Examples of some of these 

instruments are logic BIST, memory BIST (for both internal 

and external memory), bit -erro r-rate testing for serializer/ 

deserializer (SerDes), power management and clock control 

logic, and scan register dump capabilit ies. With the advent of 

VLSI, the complexity of dig ital circuits has been increasing at 

an exponential rate. Increased circuit complexity also 

complicates the testing problem. To ease testing, two new 

disciplines have emerged namely, Design For Testability 

(DFT) and Built-In Self Test (BIST).Both these disciplines 

require adding extra logic to alleviate the testing problem. In 

DFT environment, the extra log ic is active during the test 

mode(off-line)operation of a logic circuit  and such logic is idle 

during normal operation of the circuit .BIST techniques, can 

be used either for on-line or off-line. The introduction of 

nanotechnologies and SOC devices brings forth new problems 

in semiconductor memory testing.  

 

II. TES TING TECHNIQUES  

 

Before BIST technique came into existence, testing in dig ital 

circuits was done through offline mode only. This involves 

testing the circuit separately by forcing the circuit to be 

offline, using the test bench technique for testing. This 

consumed a lot of time fo r debugging and added to that the 

functionality of the circuit would  be stopped while testing 

process was done. This is overcome by BIST technique. Faults 

in the digital circuit may be of permanent fault, intermittent 

fault, transient fault. BIST is an acronym for Built In Self 

Test. Built-In Self-Test (BIST) techniques constitute an 

attractive and practical solution to the difficult  problem of 

testing VLSI circuits and systems. Built-In Self-Test (BIST) 

techniques provide an attractive solution to test modules 

deeply embedded in complex integrated Circu its. BIST 

eliminates the necessity of high-bandwidth test interactions 

and allows at-speed testing. There are two types of BIST 

techniques namely  on-line and off-line techniques. In on-line 

testing, testing occurs during normal functional operating 

conditions (No test mode, Real-Time error detection).On-line 

BIST uses normally occurring data as inputs and employs 

redundancy techniques to do concurrent checking. In 

concurrent BIST technique it  occurs simultaneously with 

normal functional operation (Realized by using coding 

techniques).In Non-concurrent technique it is carried out while 

in idle state (Interruptible in any state, realized by executing 

diagnostic software/firmware routines). In Offline mode, its 

architectures operate in either normal mode (during which the 

BIST circuitry is idle) or test mode. Deals with testing a 

system when it  is not carrying out its normal functions (Test 

mode, Non-Real-Time erro r detection). Testing by using on-

board TPG + Output Response Analyzer (ORA) or Micro  

diagnostic routines. Among the above discussed vlsi testing 

techniques, Concurrent BIST technique is used in the 

proposed system. Input vector monitoring concurrent BIST 

architectures test the CUT concurrently with its normal 

operation by exploit ing input vectors appearing to the inputs 

of the CUT; if the incoming vector belongs to a set called 

active test set, the RV is enabled to capture the CUT response. 

 

  
Figure.1. Input vector monitoring concurrent BIST. 
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III. PROPOS ED SYS TEM 

 

The BIST scheme consists of a combinational CUT with n 

input line, Multip lexer to select the modes(normal or test 

mode),CBU and a RV to capture the CUT response to the 

input vector. It is based on the idea of monitoring a window of 

vectors, whose size is W, with W = 2w, where w is an integer 

number w < n. Every moment, the test vectors belonging to 

the window are monitored, and if a  vector performs a h it, the 

RV is enabled. The bits of the input vector are separated into 

two distinct sets comprising w and k b its, respectively, such 

that w + k = n. The k (high order) bits of the input vector show 

whether the input vector belongs to the window under 

consideration. The w remaining  

 

 
Figure.2.Proposed architecture 

 

bits show the relative location of the incoming vector in the 

current window. 

 

IV. DES CRITION OF THE MODULES  US ED 

 

The module consists of CUT, Mux, Response Verifier (RV) 

and Concurrent BIST Unit(CBU).In CBU it consists of sub-

modules of Logic, Comparator , Modified decoder , Test 

Generator(TG). The data multiplexer of the BIST architecture 

select between normal memory inputs and BIST provided 

inputs. It act as a control element, telling in which mode the 

circuit should operate, either in normal or test mode, 

depending on the value of the signal labelled T/N. Circu it 

under test (CUT) can be the entire chip  or only  a part of the 

chip (e.g., a  memory core or a logic block). Input test vectors 

are binary patterns applied to the inputs of the CUT and the 

associated output responses are the values observed on the 

outputs of the CUT. The CUT has n inputs and m outputs and 

is tested exhaustively hence the test set size is N=2
n
 

.Concurrent BIST Unit (CBU) consists of sub-blocks of TG, 

Comparator, Decoder and Logic circuits. Test Generator is a 

test pattern generator module which receives its input from 

Logic module and its output is driven to mult iplexer. To 

provide the input vectors, generated from CBU.        

Comparator compares the outputs of test generator and Mux 

and provide its output to decoder and Logic. When the output 

of the decoder is enabled, the decoder module operates as a 

normal decoding structure. The Response verifier stores the 

result of CUT and Logic .Once when the circuit attain all the 

hits, the results in the response verifier are viewed latter.        

Content Addressable Memory (CAM) is also called 

associative memo ry .It is used in very high speed searching 

application. It  compares the input search data against a table of 

stored data and returns the address of the stored data. The 

module operates in one out of two modes, normal, and test, 

depending on the value of the signal T/N. T/N=0 , the module 

operates in normal mode and T/N=1, then the module operates 

in test mode. In  Normal Mode the inputs to the CUT are 

driven by the normal input vector. The inputs of the CUT are 

also driven to the CBU as follows the k(h igh order) bits are 

driven to the inputs of a k-stage comparator; the other inputs 

of the comparator are driven by the outputs of a k-stage test 

generator TG. In Test Mode The inputs to the CUT are driven 

from the CBU outputs  denoted TG[n:1]. 

 

V. OPERATION AND FUNCTIONALITY 

 

The operation of the logic module,  presenting the following 

cases include firstly the reset of the module secondly hit of a 

vector (i.e., a  vector belongs in the active window and reaches 

the CUT inputs for the first time) and then a vector that 

belongs in the current window reaches the CUT  inputs but not 

for the first time and finally tge operation (i.e., all cells of the 

window are filled and we will proceed to examine the next  

window).  

 

 
FIGURE.3. OPERATION AND FUNCTIONALITY 

 

At the beginning of the operation, the module is reset through 

the external reset signal. When reset is issued, the tge signal is 

enabled and all the outputs of the decoder are enabled. Hence, 

DA1,DA2, . . . , DAW are one; furthermore, the CD_ signal is 

enabled; therefore, a one is written to the right hand side of the 

cells and a zero value to the left hand side of the cells. During  

normal  mode,  the  inputs  to  the  CUT  are  driven  from  the 

normal inputs. The n inputs are also driven to the CBU as 

follows: the w low-order inputs are driven to the inputs of the 

decoder; the k h igh-order inputs are driven to the inputs of the 

comparator. When a vector belonging to the current window 
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reaches the inputs of the CUT, the comparator is enabled and 

one of the outputs of the decoder is enabled. During the first 

half of the clock cycle (clk_ and cmp are enabled) the 

addressed cell is read; because the read value is zero, the w-

stage counter is triggered through the NOT gate with output 

the response verifier enable (rve) signal. During the second 

half of the clock cycle, the left flip-flop (the one whose clock 

input is inverted) enables the AND gate (whose other input is 

clk and cmp), and enables the buffers to write the value one to 

the addressed cell. When all the cells are full (value equal to 

one), then the value of the w-stage counter is all one. Hence, 

the activation of the rve signal causes the counter to overflow; 

hence in the next clock cycle (through the unit flop delay) the 

tge signal is enabled and all the cells (because all the outputs 

of the decoder are enabled) are set to zero. When switching 

from normal to test mode, the w-stage counter is reset. During 

test mode, the w-b it output of the counter is applied  to the 

CUT inputs. The outputs of the counter are also used to 

address a cell. If the cell was empty (reset), it will be filled 

(set) and the RV will be enabled. Otherwise, the cell remains 

full and the RV is not enabled.   Hardware Overhead is the 

number of gates that are needed to complete online testing 

over and above the gate count of the original design. Even 

though area overhead is not a major factor, it  affects 

scalability. If area scales proportionally then area overhead 

becomes important. Concurrent Test Latency (CTL) It is the 

number of normal functional inputs that must be applied to the 

circuit  under test (CUT) while the CUT operates normally in 

order to complete the concurrent test process. This is an 

important factor as it determines how quickly the functional 

vectors achieve the expected fault coverage. If this measure is 

high,then probably the CUT has to wait for a higher number of 

cycles for all the targeted faults to be covered . 

 

VI. OUTPUT 

 

The Analysis of the Output waveform for proposed design is 

given below with its simulated output. The simulated output in 

the XILINX ISE with its extended output are shown below 

 

 
FIGURE.4. OUTPUT 
 

VII. CONCLUS ION 
 

In this paper, it  present an Xilinx ISE simulated results for 

concurrent modified BIST architecture using CAM –cell like 

structure for storing the informat ion of whether an input vector 

has appeared or not during normal operation. The result shows 

that, with  the same hardware overhead, the proposed scheme 

achieves shorter CTL than other schemes. Like, in terms of 

hardware overhead the proposed scheme is 16% less number 

of gates than SWIM and 33% less number of gates than 

MCBIST. It resulted that decrease in hardware overhead 

obtains higher as the CTL decrease. The result shows that the 

proposed scheme is more efficient than the existing system 

with in terms of hardware overhead and CTL.  
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