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Abstract 
 

This paper represents about a novel architecture for Concurrent BIST for window input using sharing logic. Here we can 

achieve the latency in bench mark circuits which are to be tested for the SOC (system on-chip) design. And another 

implementation to the existing BIST architecture we are using the functional broad side test array pattern generation to find 

the faults and those are corrected by these implementations. Here the simulation results give better performance in terms of 

power and delay. The simulations are done in Modelsim 10.1 and Xilinx Integrated software environment. 
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1.  Introduction 
 

Over testing due to the application of two-pattern can-based tests was described. Built-in self test (BIST) techniques 

constitute a class of schemes that provide the capability of performing at-speed testing with high fault coverage, whereas 

simultaneously they relax the reliance on expensive external testing equipment. Hence, they constitute an attractive solution 

to the problem of testing VLSI devices [1]. BIST techniques are typically classified into offline and online. The on-chip test 

generation hardware is based on the one described in [19]. It differs from it in the following ways. ONE of the important 

advantages of built-in test generation is that, by avoiding the need to deliver tests from an external source, it facilitates the 

application of the tests at-speed in order to detect delay faults [1], [2], [3], [4], [5], [6], [7], [8]. Built-in test generation also 

reduces the test data volume required for a circuit [9]. Low power built-in test generation methods can address the need to 

keep the power dissipation during test application from exceeding the power dissipation that is possible during functional 

operation [10], [11], [12], [13].  

 

To address power dissipation, as well as over testing of delay faults, the built-in test generation method described in [14] 

produces what are called functional broadside tests. In general, a functional broadside test is a broadside test that creates 

functional operation conditions during its functional clock cycles, where delay faults are detected. Functional operation 

conditions imply that the state-transitions during the functional clock cycles of the test can also occur during functional 

operation. Under the assumption that primary input sequences are unconstrained during functional operation, a functional 

broadside test requires only that the scan-in state would be a reachable state, or a state that the circuit can enter during 

functional operation. To simplify the discussion, this paper makes the same assumption. Experimental results indicate that, 

unless the primary input constraints create high levels of redundancy, the differences in switching activity between 

constrained and unconstrained functional broadside tests are moderate. This paper considers the case where the design-

under-test is partitioned into logic blocks, and there is a choice with respect to the placement of the built-in test generation 

logic for these blocks [9]. Fig. 1 illustrates a design that consists of four logic blocks B0, B1, B2 and B3. Horizontal lines 

stand for scan chains, and vertical lines stand for primary inputs. The built-in test generation method from [14] produces 

values only for primary inputs, and not for scan chains. The scan chains are used initially for bringing the circuit into a 

reachable state, and for observing output responses. After initialization, the primary input sequences generated by the built-in 

test generation logic take the circuit through reachable states. Some of these states are used as initial states for functional 

broadside tests. 

 

Using the method from [14], primary input sequences are generated by a linear-feedback shift-register (LFSR). The random 

primary input sequence produced by the LFSR is modified based on a primary input cube denoted by c. The cube c acts as a 

weight assignment. Let cðjÞ be the value of c corresponding to primary input j. If cðjÞ ¼ 0 (1), primary input j is driven by 

the AND (OR) function of a fixed number of LFSR bits. This increases the frequency of assigning a 0 (1) to primary input j. 

If cðjÞ ¼ x, primary input j is driven directly by an LFSR bit and assigned random values. The LFSR is initialized with 
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several different seeds in order to achieve the highest possible fault coverage. For a design that can be partitioned into logic 

blocks, it is advantageous to use the same built-in test generation logic for groups of logic blocks in order to reduce the 

overhead for built-in test generation. The goal of this paper is to develop a method for sharing of built-in logic for the 

generation of functional broadside tests among logic blocks. If logic blocks with non-matching primary input cubes are 

included in the same group, the fault coverage for one or more of them is reduced. When the primary input cubes of the logic 

blocks in the group match, experimental results show that the fault coverage is sometimes higher for a logic block when it is 

tested as part of a group than when it is tested individually. 

The paper discusses the selection of groups, the selection of a primary input cube cG for a group G, and the selection of a set 

of seeds SG for G. The paper also identifies in SG the seeds that are required for every logic block individually. This is 

useful for testing a subgroup, for example, if power considerations require smaller groups of logic blocks to be tested 

simultaneously, or if some of the logic blocks are disabled due to faults that were detected earlier. It is still advantageous to 

share test generation logic among as many logic blocks as possible. However, only a subset of the blocks needs to be tested 

at any given time. The construction of a group G needs to also take into account the proximity between the logic blocks, and 

the feasibility of connecting their primary inputs to the same built-in test generation logic. For the discussion in this paper, 

all the logic blocks are assumed to be in close enough proximity to be connected to the same test generation logic. The paper 

considers the effects of placing blocks in a group on the fault coverage achieved for the blocks. 

 
2. ARCHITECTURE 

Let us consider a combinational CUT with n input lines, as shown in Fig. 2; hence the possible input vectors for this CUT 

are 2n. The proposed scheme 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 hit, the RV is enabled. 

 

The bits of the input vector are separated into two distinct sets comprising w and k bits, 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 bits show the relative location of the incoming vector in the current window. If the incoming vector belongs to the 

current window and has not been received during the examination of the current window, we say that the vector has 

performed a hit and the RV is clocked to capture the CUT’s response to the vector. When all vectors that belong to the 

current window have reached the CUT inputs, we proceed to examine the next window. 

 

The module implementing the idea is shown in Fig. 2. It operates in one out of two modes, normal, and test, depending on 

the value of the signal T/N. When T/N = 0 (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 (high 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. The proposed 

scheme uses a modified decoder (denoted as m_dec in Fig. 2) and a logic module based on a static-RAM (SRAM)-like cell, 

as will be explained shortly. 

 
Fig. 2 Architecture 



IJRIT International Journal Of Research In Information Technology, Volume 3, Issue 12, December 2015, Pg. 01-07 
 

      K.Nagaraju, IJRIT-3 

 

 
Fig. 3 Modified decoder design used in the proposed architecture 

 
Fig. 4 Proposed architecture for n = 5, w = 3, and k = 2 

 

The design of the m_dec module for w = 3 is shown in Fig. 3 and operates as follows. When test generator enable (tge) is 

enabled, all outputs of the decoder are equal to one. When comparator (cmp) is disabled (and tge is not enabled) all outputs 

are disabled. When tge is disabled and cmp is enabled, the module operates as a normal decoding structure. 
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Fig. 5 Design of the logic module 

 

The architecture of the proposed scheme for the specific case n = 5, k = 2, and w = 3, is shown in Fig. 4. The module labeled 

logic in Fig. 4 is shown in Fig. 5. It comprises W cells (operating in a fashion similar to the SRAM cell), a sense amplifier, 

two D flip-flops, and a w-stage counter (where w = log2W). The overflow signal of the counter drives the tge signal through 

a unit flip-flop delay. The signals clk_ and clock (clk) are enabled during the active low and high of the clock, respectively. 

In the sequel, we have assumed a clock that is active during the second half of the period, as shown in Fig. 5. 

 

In the sequel, we describe the operation of the logic module, presenting the following cases: 1) reset of the module; 2) hit of 

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

CUT inputs for the first time); 3) a vector that belongs in the current window reaches the CUT inputs but not for the first 

time; and 4) tge operation (i.e., all cells of the window are filled and we will proceed to examine the next window). 

 

 

 

A. Reset of the Module 

 

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 (Fig. 3) 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. 

 

B. Hit of Vector (i.e., Vector Belongs in the Active Window and Reaches the CUT Inputs for the First Time) 

 

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 high-order inputs are driven to the inputs of the 

comparator. When a vector belonging to the current window 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. 

 

C. Vector That Belongs in the Current Window Reaches the CUT Inputs but Not for the First Time 

 

If the cell corresponding to the incoming vector contains a one (i.e., the respective vector has reached the CUT inputs during 

the examination of the current window before), the rve signal is not enabled during the first half of the clock cycle; hence, 

the w-stage counter is not triggered and the AND gate is not enabled during the second half of the clock cycle. 

 

D. tge Operation (i.e., All Cells of the Window are Filled and We Will Proceed to Examine the Next Window) 
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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 of Fig. 3 are enabled) are set to zero. When switching from normal to 

test mode, the w-stage counter is reset. During test mode, the w-bit 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. 

 

3. PROPOSED SHARING LOGIC 

 
3.1 BUILT-IN TEST GENERATION 

 

The built-in test generation method from [14] brings the circuit into reachable states by initializing the circuit into a state 

denoted by sinit, which is the initial state of the circuit for functional operation, and applying a primary input sequence A of 

a fixed length, L, in functional mode. 

 
Fig. 6 Example logic blocks 

To select seeds, the procedure from [14] uses random seeds until the last Q primary input sequences do not increase the fault 

coverage, for a constant Q. It keeps only seeds that are needed for increasing the fault coverage. Transition faults are 

considered in [14]. 

 
Fig. 7 Test generation logic 

3.2 Built-In Test Generation for a Group 

 
Let the group G under consideration consist of the logic blocks B0, B1; . . .; Bm_1. For 0 _i < m, let the number of primary 

inputs of block Bi be ni, and let ci be the primary input cube that avoids repeated synchronization in Bi. The built-in test 

generation logic for G can be designed in one of several ways. 

 

On one extreme it is possible to use an LFSR with d _Pm_1 i¼0 ni bits such that each logic block would have a unique set of 

bits for every primary input. On the other extreme it is possible to use an LFSR with d _ max fni : 0 _i < mg bits. In this 

case, the block in G with the largest number of primary inputs determines the number of LFSR bits for G, and all the blocks 

share the same bits of the LFSR. There are also intermediate options where different blocks share different bits of the LFSR. 

The option considered in this paper is the one that uses the smallest LFSR. The number of LFSR bits is written as d _ n, 

where n ¼ maxfni : 0 _ i < mg. As illustrated by Fig. 2, every d consecutive bits of the LFSR are used for determining a 

single primary input value. It is possible to connect up to two gates to every d bits of the LFSR, and drive the corresponding 

input of each logic block by the appropriate function. 
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Fig. 8 Test generation logic for a group 

 

4. SIMULATION RESULTS 

 
The simulation results for the Input vector monitoring concurrent BIST architecture are given below. 

 

 
Fig. 9 Input Vector Monitoring Concurrent BIST output waveform 

 

The built-in test generation method described in Section 3, with the procedure from Section 3.2 for selecting groups, was 

applied to designs that consist of ISCAS-89 and ITC-99 benchmarks as logic blocks. The target faults are transition faults. 

All the blocks have similar sizes in order to avoid situations where one block dominates the selection of a primary input cube 

and seeds for the group. 

 

The first design consists of logic blocks for which functional broadside tests can achieve transition fault coverage of 60 

percent or higher. The second design consists of additional blocks, for which the transition fault coverage achieved by 

functional broadside tests is lower. Such blocks have high levels of sequential redundancy. Nevertheless, it is interesting to 

consider a design with a larger number of logic blocks. 



IJRIT International Journal Of Research In Information Technology, Volume 3, Issue 12, December 2015, Pg. 01-07 
 

      K.Nagaraju, IJRIT-7 

 

 
Fig. 10 Group of logic blocks 

 

5. Conclusion 
 

The Input Vector Monitoring concurrent BIST Architecture with the simulation results observed and successfully 

synthesized. And the Proposed sharing logic for the BIST implementation with the different benchmark circuits are observed 

with the faults detection and correction. The paper studied the built-in generation of functional broadside tests for a design 

that can be partitioned into logic blocks. In this case, it is advantageous to use the same built-in test Generation logic for 

groups of blocks whose tests have similar characteristics. This implies using the same LFSR, with the same AND and OR 

gates, and the same seeds, for all the logic blocks in the group. The paper described a procedure for constructing the groups. 

Considering the set of seeds computed for a group, the paper also identified subsets of seeds that are required for every logic 

block individually. This is useful for testing a subgroup, for example, if power considerations require smaller groups of logic 

blocks to be tested simultaneously, or if some of the logic blocks are disabled due to faults that were detected earlier. 
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