
SUB-THRESHOLD DESIGN FOR
ULTRA LOW-POWER SYSTEMS

What is sub-threshold circuit design?

The focus of this book is sub-threshold circuit design,which involves scaling voltages below the device

thresholds. In this region,the energy per operation cair be reduced by an order of magnitude compared to

conventional operation but at the cost of circuit performance.

What is sub-threshold design?

Sub-threshold design can also be applied to burst mode applications (e. g. , a cell-phone processor) where

the process spends a significant amount of time in the standby mode. The supply voltage can be reduced to

the deep sub-threshold region, dramatically saving power in logic and memory.

What is a sub-threshold voltage?

In this way,one enters what is known as the 'sub-threshold' regime of operation ,in which powering voltages

can ideally be as low as the thermal voltage V T = k b T /q e,where q e is the positive electron charge (at

room temperature,V T ? 26 mV).

Does subthreshold variation affect circuit performance and energy consumption?

The increased sensitivity of subthreshold switching current to process variation poses a significant design

challenge. We investigated the impact of subthreshold variation on circuit performance and energy

consumption in a statistical manner and proposed certain design guidelines to mitigate variation.

What is a low power circuit?

The supply voltage can be reduced to the deep sub-threshold region, dramatically saving power in logic and

memory. Extremely low-power design was first explored in the 1970s for the design of applications such as

wristwatch and calculator circuits. Dr. Eric Vittoz pioneered the design and modeling of weak-inversion

circuits.

Are subthreshold processors energy efficient?

To verify the high energy efficiency of subthreshold operation, we designed and fabricated two subthreshold

processors in 0.13um technology, specifically, the Subliminal 1 and Subliminal 2 processors. Measurements

confirm 2.60pJ per instruction efficiency for the Subliminal 1.
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Sub-threshold circuit design is a prevalent selection

for ultra-low power (ULP) systems. Static random

access memory (SRAM) is an important component

in these systems therefore ultra-low power SRAM

has become popular. Operation of standard 6T

SRAM at 
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technology variation increases the difficulty for

sub-threshold design. For super-threshold design,

the on/off current ratio is typically more than 103.

Even though the technology causes some

transistors to be stronger or weaker, the

on-transistor still overwhelms the off- transistor. In

sub-threshold region, only sub-threshold leakage

current

Power dissipation becomes a decisive parameter in

VLSI design in modern-day ultra-low-power

applications. Sub-threshold has shown its potential

as more efficient logic for ultra-low

energy-consuming circuits.  2015 2nd IEEE

international conference on electronics and

communication systems (ICECS), pp 353???359 

Chandrakasan AP (2006) Sub 

One solution to achieve the ultra-power requirement

is to operate in sub-threshold region [7]. Over the

last 10 years, digital sub-threshold logic circuits

have been developed for applications in the

ultra-low power design domain, where performance

is not the priority. Sub-threshold logic transistors,

that is the power supply voltage is below the
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We have presented a new sub-threshold LS applied

to ultra-low voltage digital systems for robust

voltage conversion from sub-threshold to

above-threshold domains. The proposed design

explores a self-controlled supply feedback strategy

to relax the contention between pull-up and

pull-down networks, resulting in suppressed energy

and static power 
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Sub-threshold Design for Ultra Low-Power Systems

. Although energy dissipation has improved with

each new technology node, because SoCs are

integrating tens of million devices on-chip, the

energy ex- pended per operation has become a

critical consideration in digital and ana- log

integrated circuits.
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Sub-threshold circuit design is a prevalent selection

for ultra-low power (ULP) systems. Static random

access memory (SRAM) is an important component

in these systems therefore ultra-low power SRAM

has become popular. Operation of standard 6T

SRAM at sub or

Request PDF | On Jan 1, 2013, Andreas Peter Burg
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The supply voltage can be reduced to the deep

sub-threshold region, dramatically saving power in

logic and memory. Extremely low-power design was

first explored in the 1970s for the design of

applications such as wristwatch and calculator

circuits. Dr. Eric Vittoz pioneered the design and

modeling of weak-inversion circuits.
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Introduction. Emerging IoT, mobile, and medical

applications have urged the VLSI community to

build ultra-low power (ULP) circuits. For systems

with relaxed performance constraints, one of the

most promising approaches ???

Subthreshold and Near-Threshold Techniques for

Ultra-Low Power CMOS Design by James Anthony

Kitchener B.E.(Honours)(Computer Systems),

B.Ma.& Comp.Sc., The University of Adelaide

Thesis submitted for the degree of Doctor of

Philosophy School of Electrical and Electronic

Engineering, Faculty of Engineering, Computer and

Mathematical Sciences

Sub-threshold circuits have gained a lot of

importance due to ultra low-power consumption.

The paper reviews the sub-threshold circuit design.

Various body-biasing schemes and logic families for

performance enhancement in sub-threshold regime

are identified. The paper analyzes interconnects for

very large scale integration (VLSI) applications 
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Introduction. Emerging IoT, mobile, and medical

applications have urged the VLSI community to

build ultra-low power (ULP) circuits. For systems

with relaxed performance constraints, one of the

most promising approaches is to scale the voltage

down to sub-threshold voltages, achieving a 10x

power gain at the expense of more than 1000x

slowdown []. 

Abstract: In this paper, the state of the art in

ultra-low power (ULP) VLSI design is presented

within a unitary framework for the first time. A few

general principles are first introduced to gain an

insight into the design issues and the approaches

that are specific to ULP systems, as well as to better

understand the challenges that have to be faced in

the foreseeable future.

His research interests include low-power digital

circuit design, sub-threshold digital circuits, SRAM

design for end-of-the-roadmap silicon, variation

tolerant circuit design methodologies, and

low-energy electronics for medical applications. He

is a coauthor of Sub-threshold Design for Ultra

Low-Power Systems (Springer, 2006). Dr.
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proportions. We ???nd a new minimum for EPC of

the sub-threshold V dd circuit achieved by our

dual-V th design. As an example, EPC of a 32-bit

ripple carry adder in 32nm CMOS is lowered by

29% over its single threshold version.
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The sub threshold design for ultra low power

systems is universally compatible with any devices

to read and is available in the digital library an

online access to it is set as public so you can get it

instantly. sub threshold design for ultra low power
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access to it is set as public so you can get it

instantly. Our book servers spans in 
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It is shown that using a serial system in the

sub-threshold regime decreases both active energy

and leakage power even at the same speed as a

parallel system, in sharp contrast to strong

inversion. This paper explores the use of serial

circuits for ultra-low-power sub-threshold systems. A

serial system leads to a smaller design and higher

utilization, yielding 40% active ???

Ultra-low power Digital System Design using

Subthreshold logic styles Abstract??? The paper

shows the implementation of digital circuit design

using ultra-low power logic components.

Fundamentals of Source coupled logic (SCL) gates

are used with running at subthreshold regime with

the purpose of achieving low power consumption

while keeping a 
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