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________________________________________________________________________________________________________ 

 

Abstract:Basically, to reduce the power consumption in devices, long life batteries are used in battery operated devices. As we 

know that during testing when the device’s normal functioning mode is off then the dissipation of power is approximately 200% 

more than that of normal functioning mode. So to minimize the concerned power at testing mode a new design is proposed. In this 

paper we discuss about the design of “Test Pattern generator” for testing the circuits. In this test pattern generator we use gray 

code generator with modified clock scheme. This circuit generates exhaustive set of test patterns with hamming distance between 

two consecutive sets. So from this we can observe that the dynamic power consumption is minimized because of increase in 

switching activity of the transistors at gate level. At last compared to existed system, the proposed system minimizes more power 

consumption. 

 

Index Terms-Dynamic power, Test Pattern Generator, Linear-feedback shift register (LFSR)-based test generation, multi 

cycle tests, test compaction, test data compression. 

__________________________________________________________________________________________________ 

I. INTRODUCTION 

Between the scan-in and scan-out operations of a test, a single cycle test has a single functional clock cycle, while a multi cycle 

test has one or more functional clock cycles. Their effectiveness for test compaction was demonstrated and results from the 

following observations. During a functional clock cycle of a test, the combinational logic of the circuit receives an input pattern 

that can be used for detecting faults. A larger number of functional clock cycles allows more faults to be detected. As a result, a 

multi cycle test may detect more faults than a single-cycle test. With more detected faults for every test, the number of tests is 

reduced. This reduces the number of scan operations that a test set requires. With fewer scan operations, the test data volume and 

test application time are reduced.  

 

The fact that each test consists of more functional clock cycles has a negligible effect on the test Application time when the 

number of functional clock cycles is bounded. The test data volume is independent of the number of functional clock cycles if the 

primary input vector is kept constant during a test. This is a common requirement to address tester limitations that prevent the 

primary input vector from being changed during a test. 

 

The generation of multi cycle tests for test compaction becomes more complex when test data compression is used. In one of the 

commonly used test data compression methods, a test is compressed into a seed for a linear-feedback shift register (LFSR). The 

on-chip decompression logic uses the LFSR to apply the test to the circuit. A seed is typically computed based on an incompletely 

specified test cube by solving a set of linear equations that relate the bits of the seed with the specified values of the test cube. 

With this process, optimizing a multi cycle test <pi, vi, li>to increase the number of faults it detects requires a seed to be 

recomputed after every step that modifies the test, and some modifications of the test cannot be accepted because a seed does not 

exist for the modified test. 

 

Motivated by these observations, the goal of this paper is to develop a procedure for computing seeds for LFSR-based generation 

of multi cycle tests that are effective for test compaction. To avoid sequential test generation, the procedure uses a single-cycle 

test set similar to and optimizes the multi cycle tests to increase the numbers of faults they detect. In contrast to the procedure 

optimizes the compressed multi cycle tests in order to avoid producing tests for which seeds do not exist. 

 

A compressed multicycle test is represented as ti= <si, vi, li>, where siis a seed that produces the scan-in state pi of ti. For 

simplicity, and since the number of primary inputs is typically significantly smaller than the number of state variables, a seed is 

computed for the scan-in state pi. The primary input vector viis stored separately. This is consistent with the approach. The 

number of functional clock cycles li does not need to be stored for every testif tests with equal numbers of functional clock cycles 

are stored and applied consecutively. 

 

To achieve the goal of producing compressed multi cycle tests that are effective for test compaction, the procedure described in 

this paper optimizes the seed si, the primary input vector vi, and the number of functional clock cycles li together to increase the 

number of faults that the test detects. By considering the seed sidirectly, the procedure optimizes the scan-in state pi, and avoids 

modifications of pi for which a seed does not exist. Moreover, the single-cycle test set that the procedure uses as guidance does 

not need to be compressed. To accommodate this case, the procedure initializes the seed sirandomly, and not based on the scan-in 

state qi of a single-cycle test. It is thus possible to use a compact single-cycle test set that is not constrained by the LFSR. 
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The possibility of optimizing a seed siwas used to modify seeds that produce fault detection tests into seeds that produce 

diagnostic tests. The modification of a seed siis implemented in by complementing bits of sione by one, and re-computing the test 

ti that the LFSR produces. A bit complementation is accepted when tisatisfies certain objectives. In the procedure described in 

thispaper, bits of siand vi, as well as thevalue of li, are modified together in order to produce an effective multicycle test. The 

target faults in this paper are single stuck-at faults. The procedure is developed assuming that an LFSR is given. In this paper we 

describe about the modified binary search process to select an LFSR out for a given set of available LFSRs. 

II. EXISTED SYSTEM 

This section describes the computation of a compressed multi cycle test set based on a single-cycle test set W1. The test set W1 is 

not producible by an LFSR with a limited number of bits. With a bound LMAX on the number of functional clock cycles in a test, 

the multi cycle test set is denoted by TLMAX.  

 

The procedure initially assigns TLMAX = ∅, and includes in a set Fall the target faults that are detected by W1. The procedure 

constructs TLMAX by performing LMAX iterations over the tests of W1. The iterations differ in the initial target L for the number 

of functional clock cycles in a test. The procedure considers L = LMAX, LMAX − 1, . . . ,1 in order to achieve the following 

goals. By considering higher values of L earlier, the procedure gives a precedence to the computation of multi cycle tests with 

larger numbers of clock cycles. Such tests allow more target faults to be detected, thus contributing to test compaction. By 

considering all the values of L down to 1, the procedure ensures that single-cycle tests will be included in TLMAX if this is 

necessary for detecting some of the faults.After considering all the values of L, the procedure performs forward-looking reverse 

order fault simulation in order to remove unnecessary tests from TLMAX. 

 

Several features of the procedure are illustrated by the following example. The example uses a 24-bit primitive LFSR for ITC-99 

benchmark b07. The test set W1 consists of 52 tests, and it achieves a 99.92% single stuck-at fault coverage (the remaining faults 

are undetectable). The procedure is applied with LMAX = 8. The multi cycle tests that the procedure constructs withL = 8, 7, 6, 

and 5. The procedure terminates after considering L = 5 since all the target faults are detected.A higher fault coverage implies that 

fewer faults remain to be detected. The procedure does not compute a multi cycle test based on every single-cycle test. So, a new 

system is proposed which is discussed in below section.  

III. PROPOSED SYSTEM 

The proposed design comprised of a gray code generator and modified clock. The gray code generator takes care of generation of 

all sets of pattern i.e. given n bit input the number of patterns will be 2n, where n corresponds to number of bits involved. The 

modified clock will minimize the use of clock. Since the pattern generator used is one of the sequential circuits designed so far, 

each flip flop is clocked sequentially. A normal clock remains active throughout the process but a modified clock will be active 

only for that flip flop of the design where any event is taking place i.e. either logic 0 is changed to logic 1 or vice versa. From 

below figure (1) & (2) we can observe that schematic diagram of gray code generator and modified clock scheme module. 

 

 
Fig. 1. Gray code generator 

 

 
Fig. 2. Modified block scheme model 

 

This modified clock is used with each of the flip flop being involved. The result and discussion section will show both test pattern 

generator without modified clock scheme as well as test pattern generator with clock scheme. So from below figure (3) we can 

observe the Standard LFSR with modified clock scheme. 
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Fig. 3. Standard LFSR with modified clock 

IV. RESULTS 

 
Fig. 4. RTL schematic 

 

 
Fig. 5. Output waveform 

V. CONCLUSION 

From proposed system it can be said that the dynamic power as well as the total power dissipated has reduced to a great extent 

with the use of the modified clock module. This test set does not have to be applicable using an LFSR with a limited number of 

bits. The result may vary with the increase or decrease in the number of inputs. The proposed system will adjusts an initially 

random seed, the primary input vector, and the number of functional clock cycles of each multi cycle test to detect the largest 

possible number of faults. At last it consumes less power compared to exist one.  
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