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ABSTRACT 
The gating technique is a part of the diagnosis of the power switches, which can be used to reduce the total power lost due to 
leakage in a design. Diagnosing the power switches accurately continues to remain a topic of limited knowledge and is hardly ever 
brought to the limelight.  The power switches when diagnosed right can effectively be used in the testing of the power switches, 
with the proposed method. The method that is proposed includes the diagnosis of the power switches by segmentation and 
accurately diagnosing the presence of faulty switches.  T-SPICE simulation is used to check if the switches are valid by simulation.  
The flaw in the power switches can be determined by systematically processing the information distinctively and determining the 
malfunction in the design.  To find out the correct switch, both fine grained and coarse grained methods are used. Stuck-short and 
stuck-open, the two types of faults are tested by using a number of DFT solutions, with which the power switch is tested. The 
system that is proposed is efficient in diagnosing the power switches by using a set of test vectors. The power switch is divided 
into segments of power that require minimum hardware overheat and to achieve high accuracy in the diagnosis by using a coarse-
grain style of design. The difference between the proposed method and the other techniques lies both in the simulation of the logic 
delay circuit as well as testing of the power-switches. 
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INTRODUCTION 

 

Power grating, which is used by low power design is employed. It is used to reduce the leakage power and 

has obtained large popularity, as a recent trend.  This is primarily because of the contribution that it has made to 

reducing the leakage of power by the C-MOS design, sub-100-nm. The power switch is switched on and off by 

using control logic and is presented in the logic cell as a standard. The combination of several power switches 

has made coarse grain the commonly opted method and it is clubbed thereby forming the feed for the logic 

block.   

Coarse grain design method is the design method chosen in this paper.  It is possible to improve the power 

switches in both the modes of power, considering it as a trade-off between leakage power and wake-up time. 

The first DFT method has been introduced in both coarse grain as well as fine grain methods out of all the DFT 

methods that had been introduced. It was however discarded because of one major drawback- when the switches 

are turned off, the discharge time is very long.  

Another defect is the possibility of false tests. Using a discharge transistor with low leakage, this major 

drawback is overcome. It has resulted in better performing transistors. It comes with a choice to turn the 

discharge transistor off. The power consumed is estimated in the proposed system with  the power consumed in 

two circuits as well as the test is also performed to find faults.  

The simulated output and result are verified by cross-referencing with the predicted pattern.  
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Fig. 1: Design of Fine Grain Model 

 

II. Estimation of Power: 

A separate power switch is utilized by a single segment of fine grain model, and each switch is available for 

every element in the circuit. A CMOS inverter is used for simple operation, with which the power consumed by 

the power switch is examined. The device is switched ON and OFF by using the PMOS and NMOS systems, 

which act as the systems for charging the system and discharging the systems respectively. Upon operation, 2.64 

Watts of Power is consumed for the operation of the fine grain model.  

The single segment coarse grain model is also operated similarly. Upon operation, the power consumed by 

this method is 1.17 Watts.  The coarse grain design uses lesser power as opposed with fine grain design and this 

theory has been proved.  

 

 
Fig. 2: Design of Coarse Grain Model 

 

III. Testing: 

The power switches and the discharge transistors must be tested and tried for faults. There are two possible 

faults- stuck-short and stuck-open. The stuck-short fault, where the transistor has the drain-source open, causes 

Vdd to be stuck at 0. When the transistor drain-source is left open, a long discharge time of the power switch is 

seen in the discharge transistor, which leads to the false test when it is a stuck-open fault.  

 
Table 1: Test for fault detection 

Test 

Cycle 

TE=1 

D Vvdd 

Out 

Justification 
S1 S2 

No 
Fault 

Faulty 

1 1 1 1 0 0 1 Discharge 

2 0 1 0 1 0 1 Seg.1 Open DT Short 

3 1 1 1 0 1 0 Discharge DT Open 

4 1 0 0 1 0 1 Seg.2 Open DT Short 
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5 1 1 1 0 1 0 Discharge DT Open 

6 1 1 0 0 0 0 Turn off DT 

 

Table 1 contains the test pattern that is used to test a coarse gain model design of two segments.  The 

voltage VVdd, during the first cycle, undergoes discharging because the discharge transistor is turned on.  When 

it is discharged, the power switch segments are turned off. One segment is switched off and the other is turned 

on when the second test cycle is performed.  The Vvdd, the virtual supply node, is charged by the first segment.  

The stuck-short fault is checked for by checking the transistor in that area. The discharge transistor is 

checked for the detection of the stuck-short fault. When the third test cycle occurs, the discharge transistor is 

then turned on.  The two segments are cut off from all power, because the power switches are turned off. Vvdd 

from the previous test cycle, can be discharged during the current test cycle.  

The fourth test cycle operates similar to the second test cycle. The exception is the fact that segment 1 and 

discharge transistor get turned off and segment 2 and stuck-open fault are examined together.  The process 

followed is similar to the third test cycle, which is accomplished by discharging Vvdd. Stuck-short fault is tested 

for during the last test cycle, by turning the discharge transistors off. These transistors could be the discharge 

transistors of segments 1 and 2.  

Three factors operate behind the test cycle count. They are switching the transistor on and checking the 

faults. For every two segments added, two cycles are added and the general discharging process that occurs in 

the beginning as well as the final common cycle, switches off the transistors as well as the discharge switches. 

(2*m)+2 is the decided general formula, where the number of segments is represented as m.  

 

IV. Simulation Results: 

A diagnosis that can effectively identify the presence of faulty power switches is proposed. It is 

accomplished with the help of test vectors.  The two models are analyzed experimentally to find out which 

model has better power consumption facilities, in the logic block, by power switches.  

 

 
 

Fig. 3: Test pattern verification 

 

High diagnostic accuracy is  achieved by dividing the power switches into segments. T-SPICE is use to 

validate the output, which is highly efficient. The segments are selected separately and the fault’s location is 

tested.  

 

V. Conclusion: 

The proposed diagnosis is highly effective and useful in identifying the faults, the number of faults and the 

power switch location. DFT is used to divide the power switch into segments and  to obtain results of high 

accuracy. T-SPICE is used to validate. The output obtained is 96% efficient. The segments are selected 

separately and the fault location is tested based on the algorithm. Online strategies and power switches are 

related to this continued work.  
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