
International Conference On Instrumentation, Electrical And Electronics Engineering (ICIEEE’ 17)  

Journal of Chemical and Pharmaceutical Sciences                                                                     ISSN: 0974-2115 

JCHPS Special Issue 9: June 2017                                                   www.jchps.com       Page 106  

Dynamic Power Reduction using Razor Flipflop with  

Embedded Transition Inversion 
Suganya S1*, Aravind T1, Sivakumar D2 

1Department of ECE, Saveetha Engineering College, Chennai 
2Department of ECE, Kings Engineering College, Chennai 

*Corresponding author: E-Mail: 2suganya2@gmail.com 

ABSTRACT 
The power dissipation is high particularly in complex sequential and combinational circuits due to long 

interconnection and non-uniform interconnection circuits. Non-uniform interconnection circuits produce the 

unwanted switching activity that can be avoided by uniform the data transmission in the circuit. Razor flip flop 

technique is used here for uniform data transmission particularly to eliminate the unwanted switching activity. 

Furthermore switching activity will be reduced by using embedded transition inversion. In particular, the schemes 

such as full inversion, even inversion and odd inversion. This switching activity will be overcome by inter limitation 

can be overcome by interchanging  nDCDL with single Razor flip flop and embedded transition inversion scheme 

for low voltage transition.  
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1. INTRODUCTION 

The total energy consumption is an important portion of the input–output energy. The number of transitions 

is consider for calculating the overall power consumption. So reduction in signal transition is mandatory here. 

Encoding technique helps to reduce the high signal transition such as Gray (Caro, 2010), one-hot, Gray and T0 

(Youngsoo Shin, 2001), bus-invert (Choi, 2009), dbm-v inc-xor bm, combined bus-invert/T0 and T0 (Chung, 2003). 

The state variable in the one-hot encoding (OHE) has only one bit. OHE is called as “1” or “hot”. And then 

other bits are zero. Examples: 0001,0010,0100,1000. In this each state required single flip flop in the machine. “n” 

flip flop is required for “n” states. OHE is mainly used to reduce the switching activity because every state variable 

has only one bit, therefore toggle occurred between two bits only. By using state diagram can easily predict the next 

state equation 

Gray and T0 (Caro, 2010; Youngsoo Shin, 2001), encoding, lessening of switching transitions is required for 

the power saving. Every state in the Gray code only differs by one bit.  

 Example 000,001,011,010, here also single   flip flop is required for each state. Position of flip flop is varied 

correspond to the state values only. T0 is disable the address line of repeated address. Zero is set at the repeated 

address line, this helps to reduce the unnecessary switching activity. 

The bus-invert method (Choi, 2009), is used for data transmission with low switching transition. Here 

encoded is used to reduce the switching transition in the data bus and decode is used to recover the original data.  

The bus-invert technique with T0 in (Chung, 2003), is helps to reduced more switching activity. Inverts the 

high values of 1 in Bus invert technique at the same time T0 technique disable the same address line in the data 

address bus. 

Embedded Transition Inversion: Interconnecting wires acquire high impedance due to operational voltage that 

leads to heat generation that makes the erroneous data transfer between LE’s. To prevail over this defect we include 

embedded inversion encoding network in VLSI CHIP.  

Embedded Transition Inversion used to reduce the cross talks, errors, high signal transition and also reduce 

the power consumption in the circuits. 

Input signal is processed through the ETI and then to the Razor flip flop finally reached the output of 

multiplier. ETI techniques is placed after the input signal mainly for reducing the bit transition by using odd, even, 

full, no inversion technique. Razor flip flop is placed after the ETI that helps to transmit the uniform data transmission 

to avoid the unwanted switching activity. Finally output is obtained without glitching problem with low power 

consumption. 

 
Figure.1. Overview of Razor with ETI 
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Encoding and decoding block uses efficient bus invert routing techniques are odd inversion technique, even 

inversion technique, Full inversion technique, No inversion technique. The total energy intake cuts by lowering the 

digit of transitions by using even, odd and full inversion techniques.  

 Even inversion : 

example: 76543210 

01010111  00000010 

(odd<even) 

 Odd inversion : 

example: 76543210 

10111010  00010000 

(even < odd) 

 Full inversion: 

example: 76543210 

1111111100000000 

(even=odd) 

 No inversion: 

Example: 76543210 

0000000000000000 

 
Figure.2. Lock Diagram of ETI 

Processing Step: 
• Initially data is loaded into parallel to serial shift registers. 

• Each bit from shift register is feed into counter for even and odd count. 

• Comparator module compares count values to take decision for even inversion or odd inversion. 

Then controller inverts data and inserts redundant bits for decoding. 

 
Figure.3. Simulation Result of ETI 

Razor flip flop is mainly used for error-free operation. The proposed method of razor flip flop is shown in 

figure.4. The methodology of delay insertion is mainly used for data transmission which is uniformly distributed.  

Normally, Razor flip flop consists of five modules that is controller, mux, flip flop, level sensitive and toggle.  

 
Figure.4. Block Diagram of Razor Flip Flop 
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 Module 1: Controller  

   No of circles is controlled by controller based on delay rate sense amplifier mechanism to define the delay 

rate. 

 Module 2, 4: Multiplexer 

Multiplexer will result in logical units, either loop or by-pass data.  

 Module 3: Flip flop 

Flip-flop is edge sensitive which is based on delay rate it inserts clock pulse. 

 Module 5: Latch  

Latch adjust phase delays which is called as Level sensitive. 

 
Figure.5. Simulation Result of Razor Flip Flop 

Table.1. Comparision Result 

Parameter Razor Flip Flop Method Razor Flip Flop with ETI Method 

Power Reduction in Dynamic 14.19 Microwatt 4.99 Microwatt 

Delay Time 1.17% 1.13% 

Application to a CDMA: CDMA (Code Division Multiple Access) is mainly used for cellular telecommunications 

systems. That spread spectrum technology is used here, particularly include the codes in the data. Use of wide 

bandwidth, Spreading codes used, Level of security, Multiple access these are the features used in CDMA. 

In the telecommunication system CDMA is widely used all over the world. Some of the drawbacks are loss 

of information, more power consumption, affects the data integrity due to collision.  

 
Figure.6. Overview of CDMA with ETI and Razor Flip Flop 

Collision is mainly occurred owed to the non-uniform interconnection in the data transmission is shown in 

Figure.6. By using razor flip flop can send the data without collision that prevents from the wrong information also. 

At the same time power consumption also reduced by using Embedded Transition Inversion. In this ETI, four method 

is used even, odd, no, full inversion. 

Advantage of Razor Flip Flop, ETI: Reduce the collision, uniform data transmission, reduce the unwanted 

switching activity. Reduce the bit transition, reduce the power consumption. 

2. CONCLUSION 

  Power in dynamic is decreased by using razor flip flop with ETI. Razor with embedded Transition Inversion 

consume 9.2 microwatt power is less. When compared to razor flip flop and razor with ETI delay is decreased to 

0.04%. 
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