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Abstract  
 The ALU is one of the most fundamental 

operational units in any processor. The ALU can be 

characterized as the combinational unit, which is 

utilized to play out its intelligence and number 

juggling units. This paper presents a low power rapid 

Arithmetic Logic Unit (ALU) in 14 nm technology 

utilizing Multi-limit voltage semiconductor logic and 

Gate Diffusion Input procedure. Its presentation is 

contrasted and regular CMOS method. The 

reproduced outcomes uncovered better execution 

attributes of different number juggling and logic 

elements of a 1-piece ALU utilizing VTV and GDI 

procedures contrasted with customary CMOS 

strategy. This procedure permits diminishing power 

scattering and deferral while keeping up the low 

intricacy of logic design. 

 

Keywords — VTV technique, GDI, ALU, Digital 

Design. 

I. INTRODUCTION 

Gate Diffusion Input is another procedure for 

lessening structure limitations like power and area. As 

of late, low power, less area, and fast are the primary 

design combinational for designing the circuits in any 

industry. The power utilization is the fundamental 

design objective in any electronic gadgets, for 

example, mobiles, workstations, TV applications, 

which limits in both high and low framework 

execution power utilization, which is one of the cutoff 

points in both high and low framework execution. In 

this manner, this spurs us for the design of circuits 

with low vitality utilization. 

 ALU is one of the primary parts of a microchip. 

CPU fills in as a cerebrum to any framework, and 

ALU functions as a mind to CPU. Number-crunching 

activities are essential capacities and fundamental for 

designing any low power, fast applications, for 

example, computerized signal handling, picture 

preparing, microchip. In this paper, the Addition, 

Subtraction, AND, OR, XOR, and XNOR logic 

circuits are executed utilizing the GDI method. 

 

II. GATE DIFFUSION INPUT TECHNIQUE 

A solitary PMOS and NMOS semiconductor are 

utilized to plan an essential GDI cell; the GDI 

structure is like CMOS. The distinction between the 

CMOS and GDI based plan is that the wellspring of 

the PMOS in a GDI cell isn't associated with VDD, 

and the wellspring of the NMOS isn't associated with 

GND. This component gives the GDI cell two 

additional information pins for the use, which makes 

the GDI plan more adaptable than the CMOS structure. 

Majority of both NMOS and PMOS are associated 

with N and P separately 

GDI cell comprises of three sources of  information  

•G (basic door contribution of NMOS and PMOS)  

•P (contribution to the source/channel of PMOS)  

•N (contribution to the source/channel of NMOS).  

 

Figure 1: Basic GDI cell with inputs G, P and N 

III. EXISTING METHOD 

The current fulladder configuration is actualized by 

utilizing 14 semiconductors, as appeared in Fig. 2. It 

comprises, for the most part, five logic blocks one 

XOR/XNOR, two multiplexers, one Swing Restored 

Transmission Gate (SRTG), and the other one is 

Swing Restored Pass Transistor (SRPT) square. The 

XOR/XNOR square is structured utilizing the GDI 

method since the way of the inverters utilized in the 

XOR/XNOR blocks has no voltage drop. They are 

consolidated with standard VT gadgets. The convey 

input (Cin) is created by the GDI MUX-1, which 

multiplexes the yield of the XOR and the XNOR to 
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get the whole capacity. The GDI MUX-2 multiplexes 

the data sources Cin and B with a control line from the 

yield of XNOR logic (A XNOR B) to get convey 

output(Cout). 

 

 

 
Figure 2: Existing 14T VTV-GDI hybrid full adder design 

 

 
Figure 3. Existing 14T MVT-GDI hybrid full adder design  

Schematic 

 

However, the existing structure is similar to many 

previous XOR/XNOR logic-based designs; the full 

swing is ensured using an SRTG at the output of the 

sum and SRPT's at the carry output (Cout). The swing 

restoration transistors (M11, M12, M13, M14) are 

'ON' when there is a VT drop at the output of the sum 

generation GDI MUX1 and Cout generation GDI 

MUX-2 to provide full swing logic. 

IV.  PROPOSED METHOD 

In the proposed method, we can see that the 

operating circuits at ultra-low voltage, the transistors 

are in the sub-threshold weak-inversion region. The 

power and area are the major problems in ALU 

implementation. Hence low power logic design style 

that is GDI is used. The reduction of the transistor 

logic functions has greatly reduced the power and 

delay. The sizing of the transistors also helped in 

reducing the power and delay. 

 
Figure 4. XOR and XNOR based GDI 

XOR gate, also pronounced X-OR gate, results in a 

0 if both the inputs are 0 or if both are 1. Otherwise, 

the result is 1. This figure shows the logic of the XOR 

gate similarly in XNOR gate based GDI; when AB = 

01, the NMOS transistor is switched OFF, and the 

PMOS transistor is switched ON. When AB = 00, the 

PMOS transistor is switched ON, and the NMOS 

transistor is switched OFF. 

 

Full adder based GDI 

   

 The full adder operation can be stated as follows: 

Given the three 1-bit inputs A, B, and Cin, it is desired 

to calculate the two 1-bit outputs Sum and Carry, 

where 

 Sum = (A XOR B) XOR Cin 

 Cout = A AND B + Cin (A XOR B) 

. 

 
Figure 5. 1-bit 8T Full Adder based GDI. 

 Figure 5 shows the circuit of eight transistor 1-bit full 

adder cell. The Sum output is basically obtained by a 

cascaded exclusive OR gate of the three inputs. The 

cout module is implemented using a 2T multiplexer. It 

is quite evident from Figure 1 that two-stage delays 

are required to obtain the sum output, and at most two-

stage delays are required to obtain the carry output. 

The voltage drop due to the threshold loss in 

transistors M3 and M6 in Figure 3 can be minimized 

by suitably increasing the aspect ratios of the two 

transistors. However, the threshold voltage drop of 

|VT p| provided by the PMOS pass transistor M3 

when a=0 and b=0 is used to turn on the NMOS pass 

transistor M8and, therefore, we get an output voltage 

equal to |VTp |-VTn, where VTp is the threshold 

voltage of the PMOS transistor and VTn is the 

threshold voltage of the NMOS transistor  
 

 

file:///C:/Users/ma14667/Desktop/www.internationaljournalssrg.org


SSRG International Journal of VLSI & Signal Processing (SSRG - IJVSP) - Volume 7 Issue 2 - May to Aug 2020 

 

 

ISSN: 2394 – 2584                                 www.internationaljournalssrg.org                        Page 45 

0

5

10

15

20

25

Transistors

Count-CMOS

Power in Uw-

CMOS

Transistors

Count-GDI

Power in uW-

GDI

Full Subtractorsubtractor based GDI 
 

A full subtractor is one of the modules used to design 

the ALU of a processor. The subtraction of two binary 

numbers is done by taking the complement of the 

subtrahend and adding it to the minuend. The full-

subtractor is a combinational circuit that is used to 

perform subtraction of three bits. It has three inputs, A 

(minuend) and B (subtrahend) and Bin (borrow -in), 

and two outputs, D (difference) and Bout (borrow-

out ). Full Subtractorsubtractor using GDI is as figure 

6. 

 
Figure 6: 8T Full Subtractor based GDI 

V.  EXPERIMENTAL RESULTS 

The simulation results are observed using the tanner 

EDA 16.0 version tool has used for the simulation 

with 180nm technology with TSMC 80 process for 

each set of parameters. 

 
(a) 

 
(b) 

 
(c) 

 
(d) 

Figure 7: Simulated Output waveforms (a) XOR (b) XNOR 

(c)Full adder (d)Full Subtractorsubtractor 

TABLE I 

Number of transistors and consumed power between CMOS 

and GDI techniques 

 

          Figure 8: Performance Comparison between CMOS and GDI   
techniques in the implementation of ALU of Processor 

 
VI. CONCLUSION 

 This paper basically focused on the structure of low 

time deferral and superior of ALU utilizing GDI and 

CMOS logic styles. It additionally introduced an area 

efficiently with low power architecture. As GDI 

requires less number of transistors when contrasted 

with CMOS and other circuit styles. Accordingly, 

this technique has ended up being effective regarding 

ALU.  
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