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unt for
approximately 15% ricity consumption

Data: IEA report (2009)

Comparing Energy Use

Comparison of a typical television set-top box configuration with
Energy Star-rated appliances and devices.

HD SET- TIME IN USE
AVERAGE KILOWATT-HOURS A YEAR TOP BOX HD DVR EACH DAY

Typical HD television

set-top box configuration 24 hours

Refrigerator
(21-cubic-foot)

LCD television
(42-inch)

Compact fluorescent

light bulb (15-watt) 3 hours

Source: Natural Resources Defense Council THE NEW YORK TIMES




1,038 TWh

Maps: http://en.wikipedia.org
Data: IEA report (2010)
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y Scavengers

Micro-fluidics
Integrated Sensors

Logics and Transmittance

» A cost-effective technology enabling material platform

» Nanotech-based solar energy harvesting (generation I, 1ll PVs)
» Energy-efficient ICT

» ICT for energy efficiency
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S&T1: Nanoscale energy harvesting system based on SiNWs
- develop core-shell semiconducting nanowires for efficient light absorption and charge separation
- fabricate high-efficiency PV mini-modules

S&T2: Power-efficient, highly-selective/sensitive NW-based chemical sensing
- develop surface functionalisation schemes on nanowires for selective binding
- demonstrate sensing of streptavidin using immobilised biotin

S&T3: Microfluidics for miniaturised nanowire-based chemical sensor
- develop a microfluidic delivery system to be integrated with the chemical nano-sensor.

S&T4: Efficient power management and data processing for micron-sized devices
- develop a low-power complete CMOS electronics sensing interface with an embedded energy
management concept

S&T5: Integration into a single device of dimensions < Imm?3
- integrate the individual modules into an Autonomous Platform with a target volume at and well
beyond the state-of-the-art, namely, 4mm?3 and an ultimate target of smaller than 1 mm?3.
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M. Legesse, M. Nolan and G. Fagas, unpublished
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70 Contact area: 7.02 mm

1 Efficiency: 7.29%
60 Open circuit voltage: 476 mV
50 7 Current density: 27.03 mA/cm]
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Guobin Jia, Martin Steglich, Ingo Sill, and Fritz Falk (IPHT), to appear in
Solar Energy Materials and Solar Cells (2011) ,,
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nanowire array microfluidic channel

250 um wirite field Device 3 Device 4
100 um CW

microfluidic
Second generation device p | atfo 'm Scale bar 500 uym
CW = Channel width




2 hrs, 150°C,

N -
100 mM NaA Buffe-r_‘\\
5.5, 15 hr, RT
XPS-data

—— Data

C (i)

C (ii) Si plasmon
— C (iii)
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attached dye-conjugated
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Specification

Main Chip Size
Mini@sic Chip Area
(including PADs)
Mini@sic Chip Area
(without PADSs)

Average Power Consumption
(Power Management)

Average Power Consumption
(Integrated Temperature Sensor)
Package

Value and/or Description

~ 500pumX700um excl PADs inc test structures
1525X1525um?

1100X1100um?
0.3puW
2LW

CLCC 44
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Our Method : Main diagonal blocks

: First neighbors blocks
U*[AJU
1D|V|de /-\ 2Red uce : Second neighbors blocks
U*[AJU=A

UHuU | UHGY [ uHo 0 | 7 N ..
3.Conquer (Diagonalize) M. |akOVIdIS, GF

UHaD | U0 | U H, In preparation
H122
H'32
3. Re-assemble the new

(smaller) blocks and diagonalize
the system

UHy L U'Hy, U*Hy,

1. Hamiltonian divided into 2. Performa unitary
blocks, with size dictated by transformation and “cut”
the domains on the diagonal eigenvalues, down to a buffer level

0.8m

slpl
s21p21
s2p2
s3p3
s43p43
slpldl
s21p21d1l
0.5 $21p21d21
s2p2dl
0.4 s32p32d1
s3p3dl
s43pd3di
0.3 sdpddl

-
0.7 —

0.6

ALDESGDOO

=

D. Sharma, H. Arefi,
GF, submitted

AE per atom (eV)
*

0.2

Basis set




Issuel Issue2 Issue3

Targets easy experimenting Targets miniaturization Targets miniaturization
while maintaining while losing minimal
specifications functionality

Test bed > helps with proof Proof of concept first Proof of concept second

of principle SiNAPS Node SiNAPS Node

Chip size 25x25 [mm] Chip size 2x2 [mm] Chip size 1x1 [mm]

Integration based on PCB  Integration based on Integration based on CMOS
Polyimide or Ceramic Die
substrate

Horizontal Single Substrate  Single Substrate with Single Substrate with

or support for 3D integration  support for 3D integration

Horizontal Multiple with battery and radio with battery and radio

Substrate (depending on

project phase)

Just intended for R&D Target Date for Integration  Target Date for Integration

testing M22

test

Radio chip

Thin flexfoil

platform
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