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Abstract— The paper mainly focuses on a new design of 

Low Power Conventional level shifter with a 45nm CMOS 

technology and simulated in Symica tool. The Conventional 

level shifters are designed with the six transistors, eight 

transistors and ten transistors. The parameters being 

observed for the proposed circuit design are average power 

dissipation, average noise and leakage voltage. This type of 

conventional level shifter requires two different voltage 

supplies: the input logic signal voltage supply (VDD Low) 

and output logic signal voltage supply (VDD High). The 

voltages are used for the proposed working of the design 

circuits are from 0.2 volt to 0.7 volt. Level shifter circuits 

are more commonly used for an interface with different 

voltage domain in System on chip (SoC) and modern ICs. It 

has been known that conventional level shifter has the 

ability to achieve low power operation and converts high 

voltage digital input signals to high voltage digital output 

signals. A conventional level shifter is capable of ability to 

with stand extremely low voltage input. It is used to change 

or shift any voltage level to a desired required voltage level. 

The level shifter satisfies the required needs of lower power 

application systems and also used for ICs and system on 

chip (SoC) modules. 
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I. INTRODUCTION 

In (SoC) design, consists of various components like digital, 

analog, passive component are fabricated on a single chip 

and requires different voltages to obtain optimum 

performance. Level shifter cell is used to change a signal 

voltage to reach from one voltage domain to another in 

VLSI system [1]. One of the usefulness of this method is to 

reduce the leakage and dynamic power to use multiple 

power supplies in a same system [2]. This design model is 

required when the chips is working toward different voltage 

system and have been used in between core circuit and 

input/output circuit. A signal in one voltage domain may 

have a voltage range which might a chance to be separate of 

the signal in another voltage domain. This difference in the 

voltage range may cause unreliable working of the 

destination domain [3]. 

 
Fig. 1: Block diagram of Level Shifter cells 

In the figure shown above a signal from the 0.2V domain 

drives a logic cell working in the 0.7V voltage domain with 

the help of level shifter. Whether the voltage difference 

greater it may happen that the lower voltage range signal 

may not indeed going get of the threshold voltage of the 

higher voltage area logic cell [4]. A level shifter cell in the 

voltage area crossover ensures a dependable working of the 

multi-voltage area chip. There would be allowed two 

situations, where one of the source signal voltage is low 

contrasted with the sink voltage domain, and  another  

source voltage is high contrasted with the sink voltage.. 

II. CONVENTIONAL LEVEL SHIFTER  

 The conventional level shifters have disadvantages of delay 

variation because of different current driving abilities for 

transistor’s large power consumption and failure at low 

supply core voltage VDD Low. Design conventional level 

shifter using six transistors, eight transistors and ten 

transistors with low voltage supply VDD Low, furthermore 

secondary voltage supply VDD High has been reported [5]. 

Figure1 indicate the schematic about conventional level 

shifter circuit using six transistors, eight transistors and ten 

transistors. The circuit consists of cross-coupled PMOSFET 

(M1 and M2) and two NMOSFET (M3 and M4) driven by 

input signal IN. The circuit has critical issues at that voltage 

difference between low supply voltage VDD Low and high 

supply voltage 

VDD High gets to be large. The point when the 

voltage of IN are low , so (M3 and M4) are OFF and ON, 

respectively then pulls down node OUT , causing M1 turns 

increases to VDD High resulting M2 turns OFF, and OUT 

drops to the GND level. Voltage at OUT is determined by 

the drive currents for pull -up transistor M2, also pull-down 

transistor M4. If the drive current of M2 is large that of M4, 

OUT cannot be discharged. 

 
(a) 
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(b) 

 
(c) 

Fig. 2: Conventional level shifter circuits(a) using six 

transistor (b) using eight transistor (c) using ten transistor. 

III. RESULT AND SIMULATION 

The timing wave forms of the 6T conventional scheme,8T 

conventional scheme and the 10T conventional scheme for 

VDD Low=0.2V and VDD High=0.7V are shown in figure 

3. As dicussed, when input IN goes high, output OUT goes 

high and also when input IN goes low, output OUT goes 

low in all schemes. This causes some delay on the output 

signal OUT while going high. 

 
Fig. 3: Timing Results with VDD Low=0.2V and VDD 

High=0.7V 

Different conventional level shifter working is 

simulated on cadence 45nm technology, from the result 

table, we can observe that 45nm technology, are getting 

effective performance parameter (power, noise voltage, 

leakage voltage) and its graphical representation of results is 

as follows: 

Conventional Power Noise Leakage 

level shifter dissipation voltage voltage 

configuration (nW) (pV) (mV) 

6T CLS 1.053 0.985 535.4 

8TCLS 0.713 0.292 299.2 

10T CLS 0.602 0.584 389.8 

Table 1: Conventional Level Shifter Results 

From the table 1, it is clear that the 10T 

conventional level shifter is better in term of power 

dissipation. The reduction in power dissipation is mainly 

because of the reduced switching and leakage currents. 8T 

conventional level shifter is better in term of noise voltage 

and leakage voltage. 

 
(a) 

 
(b) 

 
(c) 

Fig. 4: (a) power dissipation, (b) noise voltage and (c) 

leakage voltage of proposed circuit. 
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IV. DISCUSSION 

When we use 10T and 8T logic circuit then we observe that 

there is power dissipation remains to be low throughout 

working processes with slight deviation 0.602nW, 0.713nW 

respectively and for 6T logic circuit is observed that the 

power dissipation is drastically increases 1.053nW. For 10T 

and 6T logic circuit we observe that there is average noise 

voltage is drastically increases 0.584pV and 0.985pV 

respectively and from 8T logic circuit it is observed that the 

average noise voltage is almost linear but get increases a bit 

0.292pV.  For 10T and 6T logic circuit we observe that there 

is average leakage voltage is drastically increases 399.8mV 

and 535.4mV respectively and from 8T logic circuit it is 

observed that the leakage voltage is almost linear but get 

increases a bit 299.2mV. 

V. CONCLUSION 

In present paper three circuits of conventional level shifters 

6T CLS, 8T CLS and 10T CLS have been compared. The 

simulation results of the conventional level shifter in a 45-

nm technology shows that the circuit topology offers good 

performance, low power dissipation, noise voltage and 

leakage voltage with the supply voltage from 0.2V to 0.7V. 

When 6T, 8T and 10T CLS where designed the power 

dissipation where 1.053, 0.713 and 0.602 nW respectively, 

the average noise voltages are 0.985, 0.292 and 0.584 pV 

respectively, the leakage voltages are 535.4, 299.2 and 389.8 

mV respectively. Thus it can be concluded from available 

data that the 10T CLS design proves to be better than the 6T 

and 8T CLS in terms of power dissipation as it has the least 

power dissipation. More over the 8T CLS design proves to 

be better than the 6T and 10T CLS in term of average noise 

voltage as it the least average noise voltage. Also it must be 

taken into account that the 8T CLS design proves to be 

better than the 6T and 10T CLS in terms of leakage voltage 

as it has the least leakage voltage. 
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