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2015 18th CSI International Symposium on Computer Architecture and Digital Systems (CADS)

A Low-Voltage Level Shifter
Based on Double-Gate MOSFET

Mohammad Hossein Moaiyeri
Department of Electrical Engineering.
Shahid Beheshti University, GC,
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Abstract— Energy consumption is a major concern in nanoscale
integrated circuits. Aggressive low-power design to maximize the
battery life is a significant challenge. Multi Vpp design is an
effective approach for decreasing the power consumption
especially in battery-powered digital VLSI designs. Hence, in these
designs, voltage level shifters (LSs) as an interface between these
different voliage islands are required. This paper presents a new
single-supply level shifter (SSLS) based on independent double
gate (IDG) SOI MOSFET. In the propesed technique, the back
gatie of iransistors is uiilized for tuning the threshold voliage (Vi)
of transistors in order to convert low-voltage input signals and
decrease static power consumption. Simulation results conducted
based on Berkeley Independent Multi-Gate model at 32nm

y node of the
propoesed multi-V, design pai and most
efficient LS circuits.

ate a per
tothe other

Keywords- Energy  Efficient, Single-Supply Level Shifter,
. k-gate voltage, Mulfi- voltage.

L INTRODUCTION

Operating digital circuits at ultra-low voltage (ULV), near
the threshold voltage leads to considerably lower power
consumption. Nowadays, power minimization is becoming very
significant especially in the portable electronic devices (PED).
Some specific applications such as distributed control systems
(DCS), micro-sensor nodes, radio frequency identification
(RFID) and implantable medical devices demand long battery
lifetimes. The limited lifetime of the batterystrongly depends on
the average power consumed by the system [1, 2].

Utilizing lower supply voltage (Vpp) results in deceasing the
dynamic power quadratically. In order to decrease the power
ion without degrading the required performance of an
integrated circuit an attractive technique is multiple supply
voltages (multi-Vpp) design. In these designs, for cach different
block based on required performance. a suitable supply voltage
is adopted [3, 4].
When a input signal at logic “1° state is sent from the low
voltage circuit to high voltage circuit, the p-type transistors in
the pull- up network of the high voltage circuit isn’t turned OFF
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Fig. 1

Planar double-gate SOI MOSFET

1 and ly the static current is increased.

However, in multi-Von circuits, in order to avoid enormous
static current, voltage level shifters (LSs) as an interface
between these circuits are required. In addition, at some circuits
that work with ultra-low supply voltage, require LSs for sending
signals to IO circuits. Hence, designing most efficient low
power and high performance LS is an effective challenge in
these designs [3].

There are two general types of voltage level shifters called
single supply level shifter (SSLS) and dual supply voltage level
shifter (DSLS). The advantages of SSLS over DSLS are lower
overall cost of the system, less complexity and crowding in
supply-voltage routing [3- 5].

By scaling down the feature size of complementary metal
oxide semiconductor (CMOS) technology, due to high lateral
electrical filed, the short channel effects (SCEs) become more
critical, as the supply voltage can’t be scaled according to the
channel length scaling. Significant problems such as high power
density, high leakage currents and enormous parametric
wvariations limit the scaling down of the CMOS technology for
high-density, high-performance and low-power digital VLSI
design. In order to alleviate these limitations and challenges.
some beyond-CMOS nanodevices such as CNTFET (carbon
nanotube FET) devices. single electron technology (SET).
quantum-dot cellular automata (QCA). FINFET and Multi-Gate
FET have been introduced as alternatives for conventional bulk-
CMOS technology in the near future [6-8].
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