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Adiabatic Logic
Power-Saving Electronics 

Solutions 

Cambridge Technology Consultants 
JTAG / Boundary Scan Tools 

XJTAG 
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Adiabatic Logic
Save a Watt save a Dollar Adiabatic Logic 

Adiabatic Logic’s mission is to become

a Leader 

in the application of micro and nano scale energy re-cycling 
techniques to electronic system design and integration.
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Adiabatic Logic
Save a Watt save a Dollar Adiabatic (recycling) principle

  Battery Drive

All thrust is provided by 
the electric motor and all 
power is provided by the 
battery-pack.

Regeneration Charge

As you approach a stop or 
just slow down, the excess 
kinetic energy is used to 
turn the generator. This 
creates electricity, which is 
used to charge the battery-
pack.There will be some losses since no system is perfect

Adiabatic = “pertaining to a condition where no heat enters or leaves 
a system” (OED).



Adiabatic Logic is part of the

Adiabatic Logic Limited © Copyright 2008

Slide 5 Confidential 

Adiabatic Logic
Save a Watt save a Dollar Electronic Equipment

Compact 
disk

Gaming 
consoles

3D 
graphics

Digital 
speakers

DVD

Portable digital 
audio player 

(MP3)

Digital 
camera

Digital 
camcorder

Digital 
TV/HDTV

Video cell 
phones

Digital audio systems 
(MP3)

Digital video recorder

Flat panel displays

PDA

Cell phones

1980s 1990s 2000 2005

Internet set top 
box

Cellular
cameras

Note:
Source: CIBC World Markets with changes

POWER
 is

the next frontier in design 

that needs to be conquered 

http://www.celoxica.com/
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Save a Watt save a Dollar Battery pack savings

NiMH Li Ion

NiMH

Li Ion

Li Ion

Li Ion

Li Ion

Reduce cost Reduce cost size
and weight

Increase functionality,
extend user-time

or or

Cost Saving

 Value Added

0

10

0

10

INTELLIGENT
OUTPUT
DRIVER

Total Value per Watt ($)

(for 10 hour use requirement)
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Adiabatic Logic
Save a Watt save a Dollar Electronic packaging savings

HIGHER
BATTERY COST

HIGH PACKAGE
COST

LOWER
BATTERY COST

LOWER PACKAGE
COST

CERAMIC
PACKAGE $5 - $10

PLASTIC
PACKAGE $1- $2
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51,000 BTU/Hr
46,405 BTU/Hr

Air conditioning savings
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Adiabatic Logic
Save a Watt save a Dollar Chip to chip communication 

“A huge part of power consumption is lost in bus connections in and out of the chips”
Arnaud Duclap, DSP business development manager at Texas Instruments

Core

I/O
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Adiabatic Logic
Save a Watt save a Dollar Overview

• What is an Intelligent Output Driver?
– IOD is a patented technology which actively matches the 

output buffer’s operating characteristics to the electrical 
environment

– IOD cell simply replaces a conventional IO Buffer cell

• What does the IOD achieve?
– Reduces power losses in driven load by up to 75%

• Reduces the number of components in a system

– Optimises the output signal integrity
• Increases signal switching speed
• Simplifies design and simulation of complex systems
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I/O Driver
(one of
many)

PRINTED CIRCUIT BOARD

DRIVING
CHIP

RECEIVING CHIP

PRINTED CIRCUIT BOARD

Silicon

Licensable IP Cell
from Adiabatic Logic

COPPER TRACKS



Adiabatic Logic is part of the

Adiabatic Logic Limited © Copyright 2008

Slide 12 Confidential 

Adiabatic Logic
Save a Watt save a Dollar Pendulum – energy recycling
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Adiabatic Logic
Save a Watt save a Dollar IOD - controllable recycling
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OUTPUT
DRIVER

On-chip
Capacitor

PCB track  (has parasitic capacitance)

Bond Pad (has parasitic capacitance)
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Graph shows voltage at
each point along PCB

track / transmission line
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Adiabatic Logic
Save a Watt save a Dollar

Up to 75% of I/O power can be saved 
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Adiabatic Logic
Save a Watt save a Dollar

THE FUTURE
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Adiabatic Logic
Save a Watt save a Dollar Recycle energy inside chips   

Clock Application

LOCAL

GLOBAL

ASB

ASB

ASB

ASB
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