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ABSTRACT 

Sub-edge spillage power is expanding as Vt scales and is relied upon to turn into a critical part of 
complete power utilization. Three novel designs of in 0.35-micrometer level shifters for low-power uses 
innovation are introduced in this work. The proposed circuits take advantage of the stacking technique's 
advantages of lower leakage current and reduced leakage power. Three NMOS transistors have been 
added to the conventional level shifter, resulting in a complete power utilization of 402.2264pW, 
contrasted with 0.49833nW with the current circuit. The alteration of a solitary stock level shifter with the 
expansion of two NMOS semiconductors brings about an all-out power utilization the difference is 
108.641pW vs. 31.06nW. Another device uses 396.75pW of total power, a contention mitigated level 
shifter (CMLS) with three more transistors, compared to 0.4937354nW total power. Three proposed 
circuits demonstrate superior energy efficiency, albeit at the expense of a little latency. With regard to all 
of the circuit designs that have been floated, a 3.3V output level was obtained with a 1.6V input pulse. 

Keywords: Power consumption, leakage current, transistors, shifter configuration, CMOS 

 

1. Introduction 

With the expanding fame private use of portable devices like cell phones, video players, 
and other personal electronic devices scratch pad, low power utilization has turned into 
a basic plan factor for VLSI circuits and systems. Increased power consumption 
exacerbates dependability issues and drives up packaging costs. Power consumption in 
VLSI circuits is classified as dynamic and static. Dynamic power is composed of two 
components: switching power generated by information waveforms with nonzero ascent 
and fall periods charge and release heap capacitance and short out power. The hum of 
electronic equipment power of integral metal oxide semiconductor (CMOS) circuits are 
distinguished by the transistor leakage current. Scaling the supply voltage and 
capacitance of VLSI circuits can help reduce their power usage. Reduced supply 
voltage introduces issues such as low voltage swing, insufficient noise margin, and 
currents escaping from a leak Power loss has grown to constitute a significant part of 
overall power dissipation as technology advances into the submicron range. Static 
power consumption must be taken into account if present trends in size and supply 
voltage scaling are to be maintained. 
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Different components such as digital, analogue, and passive Various voltages are 
required to operate properly in components made on a single chip. VLSI architectures 
rely on level converters to transform rational signals between different voltage levels. In 
the same way, level shifters a basic component of multi-voltage systems, being utilised 
to connect core circuits to I/O circuits. Numerous level shifter designs with single and 
dual supply have been mentioned in the literature. There has been a report on an 
ordinary level shifter utilizing ten semiconductors with a VddL and VddH are low and 
high voltage supplies, respectively. Common level changers have several 
disadvantages incorporate defer variety because of the semiconductors' fluctuating 
current driving capacities, high power utilization, and disappointment at low stockpile 
center voltage VddL. Without adding an extra stockpile pin, the single inventory level 
shifter empowers correspondence between modules. Single stockpile level shifters give 
a few benefits over double inventory level shifters as far as pin count, steering blockage, 
and all out framework cost. One more benefit of a solitary stockpile is that it considers 
greater adaptability in actual plan with regards to position and directing. At the point 
when the info Single stockpile level changers provide greater spillage power due to 
increased spillage flows when supply is lower or VddH is more notable than Vtn. A 12-
transistor contention mitigated level shifter (CMLS) uses less power and responds faster 
than a conventional level shifter, according to the research. Level converters that use a 
bootstrapped gate drive have been shown to have lower voltage swings and use less 
power. A technique for lowering the threshold voltage was described in order to save 
energy usage was developed employing dual supply voltage. 

 

(a) 
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(b) 

 

 

 

(c) 

Figure.1 Level shifter circuits (a) Conventional (b) Single supply (c) Contention 
mitigated 

Power consumption has become a critical performance criterion as the operation rises 
in information-driver-circuit frequency and number of level shifters. It has been 
guaranteed that stacking two off gadgets essentially limits sub-edge spillage when 
contrasted with utilizing a solitary off gadget. The current work endeavors to decrease 
the spillage power utilization of level shifter circuits by utilizing the stacking procedure 
while keeping up with the yield levels 
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1.1 Types of level shifters 

 Uni-directional level shifters – in this design, all info pins are committed to one 
voltage space, while all yield pins are given to the next. 
 

 Bidirectional level shifters with Committed Ports – every voltage space contains both 
info and yield pins, yet the bearing of the information pin stays consistent. 
 

 Level shifters that work in the two ways Outer pointer of bearing – In this sort of level 
shifter, the yield is dictated by the adjustment of the outside signal. At the point when 
an outer sign changes, inputs become yields as well as the other way around. 
 

 Auto-detecting bidirectional level shifters – Without the requirement for a devoted 
bearing control pin, a couple of I/O traversing voltage spaces can work as data 
sources or yields relying upon the outside upgrade. By and large, a Coordinated 
Circuit contains both simple and advanced voltages. At the point when a sign is 
changed over from advanced to simple, Voltage up-level shifter is how this device is 
referred as. 

1.3 Conventional voltage level shifter 

A conventional voltage level shifter with a low VDDL center voltage and a high VDDH 
input/yield voltage is anticipated for semiconductors with these characteristics. By 
allowing for a little information voltage fluctuation, the yield driver circuit may produce a 
larger output voltage swing. As a result of its CVSL construction, the yield driver circuit 
makes use of four high-voltage sources to drive the output semiconductors, as shown in 
intense. Low voltage semiconductors and a low voltage power supply are utilized in the 
inverter. How a regular voltage level shifter functions commonly, a voltage level shifter 
comprises of two PMOS semiconductors in a draw up gadget that goes about as a 
cross-coupled burden. At the point when the information signal (IN) is given rationale 
"HIGH," that is VDDL, the draw down NMOS semiconductors MN1 are turned on, giving 
a leading path to ground, and MN2 are wound down, making Q2 be pulled down to 
ground. At the point when Q2 approaches zero, MP1 is in the ON state, which makes 
Q1 be pulled to a high worth, which is VDDH. At last, the resultant yield (OUT) becomes 
inconsequential. At the point when the information signal (IN) will be in the "LOW" 
express, the opposite activity happens. 
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Fig. : Schematic of Conventional Voltage Level Shifter. 

The essential detriment of a customary voltage level shifter is that it can't change over 
voltage levels somewhere in the range of (IN1 and IN2) (IP1 and IP2). Consequently, to 
beat this obstruction, Static current mirrors are installed in the level changer. In any 
case, the static current mirror experiences essentially static current stream, which 
brings about static power dispersal. Along these lines, to resolve the issue of power 
dissemination, a level shifter circuit utilizing a unique current mirror is planned. A level 
shifter or interpreter is commonly associated in series with a commonplace Operation 
Amp to lessen the D.C. level at the yield of the middle of the road stage that is grounded 
to nothing. 

2. PROPOSED WORK 

The low-power level switch that has been suggested is basically utilized in the Multi 
Supply Voltage Space for power decrease and wide reach voltage transformation. By 
appropriately estimating semiconductors and rest semiconductors, a book level shifter 
design is joined with the Multi Edge CMOS (MTCMOS) procedure. With low power 
utilization, this circuit gives strong voltage moving from the profound sub-edge to the 
above-edge space. 

3. SYSTEM DESCRIPTION 

Alterations to current level converter circuits have been suggested for power scattering 
development, including conventional, single stock and dispute eased versions. Fig. 2 
shows a standard three-level shifter with stacking using additional NMOS 
semiconductors. Three NMOS semiconductors [N3-N5] of a standard level shifter have 
been replaced with six semiconductors [N3-N8] with the same entryway length and 
width of 0.5m. The three NMOS semiconductors were replaced by the six 
semiconductors [N3-N8]. NMOS and PMOS semiconductor door lengths have been set 



Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition) 

ISSN：1671-5497 

E-Publication：Online Open Access 

Vol: 40 Issue: 10-2021 
DOI 10.17605/OSF.IO/J25CF 

 
 

Oct 2021 | 80 
 

at 0.35 micrometers for all devices. For NMOS semiconductors [N1&N2] and PMOS 
semiconductors [P1-P5], standard upsides of 1.0 and 2.5m have been taken. In this 
example, we will use the supply voltages VddH and VddL. 

 

 

Figure.2 A standard level changer that utilizes the stacking method 

Figure 3 depicts a modified single-stockpile level shifter using two more NMOS [N4-N5] 
semiconductors, which uses a stacking technique. As an alternative to the previously 
used NMOS semiconductors [N2-N3] with an entrance length of 0.35mm and width of 
1.0mm, a new set of semiconductors [N2-5] with the same entryway length and also 
width of 0.25mm have been developed. All semiconductors have had their entryway 
lengths taken as 0.35m. The width (Wn) of [N1-N5] has been set at 0.5 m to ensure that 
the whole breadth of the network is protected. PMOS [P1-P3] has standard upsides of 
2.5m wide. It has been decided that the power supply voltage VddH will be 3.3 volts. 
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Figure.3 Stacking level changer for a single supply 

 

Level shifter with conflict-relieving expansion of three NMOS semiconductors (N6-N8) is 
shown in Figure 4. Instead of the five NMOS semiconductors with 0.35 mm entryway 
length and 1.0 mm width, six semiconductors with the same entryway length and width 
of 0.5 mm have replaced them, protecting the absolute width of 1.0 mm. All 
semiconductors' entryway lengths have been set to 0.35 m. For NMOS [N1&N2] and 
PMOS [P1-P7], standard upsides of widths 1.0 and 2.5 m were used with the same 
entrance length and breadth of 0.5 m to protect the absolute width of 1.0 m. All 
semiconductors' entryway lengths have been set to 0.35 m. For NMOS [N1&N2] and 
PMOS [P1-P7], standard upsides of 1.0 and 2.5 mm have been used. 
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Figure.4 With the use of the stacking method, the impact of the level shifter was 
reduced 

4. RESULTS AND DISCUSSIONS 

In 0.35m innovation, adjusted level shifter circuits [Fig.2-4] with stack driving were 
developed and recreated using TSMC0.35 model record for a TSMC0.35-based chip. 
As may be seen in Tables I and II, the results for the present level shifter are shown in 
Table I. When compared to the current normal circuit is power consumption of 
0.49833nW, a modified conventional level shifter consumes 402.2264pW of electricity. 
The single stockpile level shifter has been adjusted to display 108.641pW as opposed 
to 31.06nW with the present circuit. Finally, the reworked CMLS displays 396.75pW in 
comparison to 0.4937354nW before. Circuits using stacking procedures have reduced 
power use, according to the results. A list of circuits that have been postponed has been 
compiled and is shown in Table I&II. Power consumption and postponement of 
suggested level shifter circuits are shown in Fig. 6 (a) and (b). Existing circuits have 
been replicated with the same boundary layout as proposed circuits for evaluation. 
Existing level shifter circuits are shown in Fig. 7 (a) and (b) to demonstrate power 
consumption and deferral. Based on the results, it seems that three circuits suggested 
have superior performance in terms of power consumption and delay. 
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(b) 

Figure.6 (a) power consumption (b) delay of proposed circuits 
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(a) 

 

(b) 

Figure.7 (a) power consumption (b) delay of existing circuits 

 

5. CONCLUSIONS 

This article presents three novel level shifter circuits: one that is revised regularly, one 
that is converted to a single inventory, and one that is modified to relieve disagreement. 
When compared to an ordinary level shifter's power consumption of 0.49833nW, an 
adjusted regular level shifter uses 402.2264pW. The proposed single stockpile uses 
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108.641 pW of electricity, compared to 31.06 nW for a standard single inventory. When 
compared to the current circuit is power consumption of 0.4937354nW, the third 
suggested circuit uses 396.75pW. It has been shown that with just a little concession in 
delay, power consumption has decreased significantly even for the most severe yield 
postpone circuits. 
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