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                                                                  ABSTRACT 

The increasing complexity of VLSI circuits necessitates Nano scale device miniaturization as well as an intricate 

manufacturing process for their fabrication. This, however, has led to greater process variation and higher 

probability of defects and, consequently, has worsened yield. Various ATPG tools available today employ powerful 

heuristics and are capable of generating efficient and compact test sets for a circuit-under-test (CUT) .A new test-

data compression method suitable for cores of unknown structure is introduced in this paper. The proposed method 

encodes the test data provided by the core vendor using a new, very effective compression scheme based on 

multilevel Huffman coding. Each Huffman code word corresponds to three different kinds of information, and thus, 

significant compression improvements compared to the already known techniques are achieved. In this project 

propose a testing methodology for the scan-based BIST (Built-in-self-test). Geffe  generator and Huffman  encoder    

is included in the test pattern generator (TPG) to reduce average power consumption during scan testing, while a 

group-based selection algorithm is employed for the scan-chain reorder in order to improve the fault coverage. The 

objective is to produce Test Pattern with good randomness; then fault coverage will be better. Fault simulation is 

done using Xilinx simulator. 
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1.  INTRODUCTION  

In recent years, circuit size has increased due to scaling down of technology. Controlling power dissipation in these 

large circuits during test sessions is one of the major concerns in VLSI testing. In general power dissipation of a 

system in test mode is higher than the normal mode. The power consumption of the chip during manufacturing test 

can be significantly higher than the power consumption of the chip in its target system. This increase in the power 

consumption can be attributed primarily to on-chip extremely random test pattern generation. This extra power can 

cause problems such as instantaneous power surge that causes circuit damage, formation of hot spots, difficulty in 

performance verification and reduction of system lifetime and product yield. The reason behind the high power 

dissipation during test is because unlike normal mode operation of the system correlation between consecutive test 

patterns does not exist in test mode. This is particularly true in case of Built-In-Self-Test (BIST), a popular DFT 

methodology. To increase the correlation between consecutive vectors during testing, several techniques have been 

proposed for creating low transition density in the pattern sets and thus control the power dissipation. However, this 

in turn increases the test application time as the test has to run for longer test sessions to reach sufficient fault 

coverage. Increase in test time is undesirable as testing cost of a chip is directly related to the time it takes to test the 

chip. 

 

2. BUILT-IN-SELF TEST (BIST) 

Built in self-test (BIST) As the complexity of modern chips increases, external testing with Automatic Test 

Equipment (ATE) becomes extremely expensive. Instead, built-in self-test (BIST) is becoming more common in the 

testing of digital VLSI circuits since it overcomes the problems of external testing using ATE. BIST test patterns are 
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generated internally using some some parts of the circuit, also the responses are analyzed using other parts of the 

circuit. When the circuit is in test mode, test patterns generators (TPG’s) generate patterns that are applied to the 

CUT, while the signature analyzer (SA) evaluates the CUT responses. One of the most common TPG is the (linear 

feedback shift register) LFSR. LFSR’s are used as TPG’s for BIST circuits because, with little overhead in hardware 

area, a normal register can be configured to work as a test generator, and with an appropriate choice of the location 

of the XOR gates, the LFSR can generate all possible output test vectors (with the exception of the 0s-vector, since 

this will lock the LFSR). The pseudorandom properties of LFSR’s lead to high fault coverage when a set of test 

vectors is applied to the CUT compared with the fault coverage obtained using normal counters as TPG’s. Logic 

built-in self test (LBIST) is well known as one of the technologies to reduce test data volume. In general, LBIST 

uses pseudorandom pattern generator (PRPG) with high switching activity. Therefore LBIST makes high power 

consumption during scan shift operation. As the results, it increases test time (costs) because test engineer has to 

slow down shift speed to solve power issue [4] 

 

3. AUTOMATIC TEST PATTERN GENERATION (ATPG)  

The automatic test pattern generator (ATPG) is software dedicated to the generation of test vectors that are used to 

detect the modeled faults in a CUT. Since in many cases the generated vectors do not achieve 100% fault coverage, 

the ATPG gives statistics about the FC achieved, the percentage of redundant faults, and the aborted faults which 

will therefore not be detected) for these test vectors. ATPG tools can be divided into two types: combinational 

ATPG and sequential ATPG. The combinational ATPG is dedicated to generating test sets for combinational 

circuits, or scan-based sequential circuits where all of the state elements can be accessed directly through the scan-

chain.  

 

4. LOW POWER TEST PATTERN GENERATION 

With the development of portable devices and wireless communication systems, design for low power has become 

an important issue. Minimizing power dissipation in VLSI circuits increases the battery lifetime and the reliability of 

the circuit. In general, the power dissipation of complementary metal oxide semiconductors (CMOS) circuits can be 

divided into two main categories: static power and dynamic power [1]. Static power is the power dissipated by a 

gate when it is not switching. A significant fraction of static power is caused by the reduced threshold voltage used 

in modern CMOS technology that prevents the gate from completely turning off, thus causing source to drain 

leakage. All the components of static power dissipation have a minor contribution to the total power dissipation, and 

can be minimized for well-designed circuits. On the other hand, dynamic power dissipation, which is the dominant 

source of power dissipation in CMOS circuits, occurs while the circuit is switching. The circuit is active when the 

applied voltage to an input of a cell changes, resulting in a logic transition in one or more outputs of the circuit at 

transistor level [3 9]. Hence, charging discharging of the load capacitances of transistors is the main source of 

dynamic power dissipation 

 

5. EXISTING SCHEMES 

Abu-Issa presents a weighted based cell segmentation algorithm for multiple scan-chains BIST in order to reduce 

the average power consumption during the scan in of new test vectors, and to reduce the test application time. This 

technique is based on selecting the best group of cells to be connected in the same scan-chain. This group of cells 

should have the same or very close weight of logic 1’s and 0’s that will be optimal to get the highest fault coverage 

in a specified test length. Then each scan chain input will be connected to an output of a combinational circuit 

located after the Linear Feedback Shift Register that will generate biased test vectors according to the optimal 

weight of this segment of cells in the scan-chain. Thus, increasing the fault coverage and smoothing the applied test 

patterns which will reduce the power consumption. 

 
This design is divided into two main stages: The first stage is to find the weight of logic 1 and logic 0 for 

each cell in the scan chain, while the second stage works in dividing the scan-chain into multiple segments such that 

each segment will include the scan cells that have approximately the same weight.  
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                              Fig- 1 Weight biased combinational circuit used to feed the scan-chain 

 
Fig 3.1 shows a circuit that will scan-in biased test vectors in a weight very close to the above percentage (the circuit 

is taken directly from any simple truth table that has an approximate weight of logic 1 and logic 0 as specified by the 

weights above).  In this way, we will not only get high fault coverage in shorter test length, but also we will reduce 

the number of transitions while scanning in the test vectors since the test vectors will be smoother due to their bias to 

certain logic value. 

 

 

6. PROPOSED SYSTEM 

 
In this project propose a testing methodology for the scan-based BIST. A smoother and geffe  generator   is included 

in the test pattern generator (TPG) to reduce average power consumption during scan testing, while a group-based 

selection algorithm is employed for the scan-chain reorder in order to improve the fault coverage. 

                                                

                                                       Fig 2- Conventional Geffe Generator 

Proposed methods comprise three LFSMs and a 2-to1 multiplexer. A common choice for these LFSMs is the LFSRs 

which can achieve maximum cycle length (i.e. LFSRs which can be described by a primitive polynomial). Proposed 

system which makes use of three LFSRs: LFSR0, LFSR1, and LFSR2. The bit generated by LFSR0 selects either 

LFSR1 or LFSR2, and the corresponding bit from the selected LFSR is used in the final output sequence. A 2-to-1 

multiplexer is used to make the selection and creates the nonlinear forward transformation. 
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The objective of a random number generator (RNG) is to produce random binary numbers which are statistically 

independent, uniformly distributed and unpredictable. RNGs are necessary in many applications like cryptography, 

communication, VLSI testing, probabilistic algorithms, and so on. RNG randomness evaluation is performed by 

using a seed encryption. 

Presented a new LFSR architecture for scan-based BIST that fully exploits the encoding ability of an LFSR 

by using more than one cells of the LFSR for feeding the scan chain of the CUT, in different test phases In the 

proposed technique, the segmentation is performed by simply retaining one copy of a pattern as a reference pattern 

and “used to specify whether the successive patterns are Equal or unequal to the retained reference pattern or not.  

Test sequences generated by the Geffe generator have large cycle period, and are able to achieve considerably more 

transitions that those created by linear machines. Geffe generators have equal ability in detecting stuck-at faults in 

combinational circuits as linear generators do. In the case of diagnosing stuck-at faults in sequential circuits, the 

Geffe generator performs much better than the linear machines. Because of these benefits, Geffe has been suggested 

as a desirable pseudo-random pattern generator in the arena of obtaining a high coverage for delay faults and stuck-

at faults for sequential circuits. 

 

 

7. PERFORMANCE ANALYSIS 

 The Figure given below is shown that there is a considerable reduction in time and area based on the 

implementation results which have been done by using XILINX. The proposed algorithm significantly reduces area 

consumption when compared to the existing system. 

 

                                             

                                                                   Fig -3 Performance Analysis 

 

8. CONCLUSION 

The increasing complexity of modern integrated circuits leads to a critical need for cost-efficient test solutions. To 

address such test challenges, sophisticated test strategies such as Built-in Self-test (BIST) have been developed over 

two decades. The fundamental idea in BIST is to integrate the test pattern generation and output response analyzer 

for the Circuit Under Test (CUT). The redesign by Geffe generator uses the technique of LFSR embedding to reduce 

the hardware overhead. According to our experiment, the Geffe modification can cut down area usage on average. 

More importantly, the fault simulation results show the modified Geffe generator is capable to maintain the fault 

detection ability of the original Geffe generator. The redesign approach presented in this paper offers a possibility of 

using Geffe generators in BIST to deliver high fault coverage with reasonable area overhead 
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