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Both a wireless power transmission sheet and a com-
munication sheet are developed as elements in the
infrastructure for power supply and communication in
future ubiquitous electronics or ambient intelligence.
These sheets are made with plastic MEMS switches
and organic FET'-s for printable low-cost and large-
area electronics, and can be embedded in tables, walls,
and ceilings. They detect the position of an electronic
deviceplaced on them, and provide wireless power
supply and low-power wireless communication.
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Fig. 1 Future ubiquitous electronics or ambient
intelligence.

FITC, TvEZ Ve A VvF Y Yy 2RI
BB EBEDA v 7 5D—oE LT, EHBNEEE
Y= PP S TEEY - NP 2R L IS0
v— b EPIPEHEDRE « KIFICRET A &icky, flv
BEOEEOMEICEINTA VL2 yH /- FiTHL
T, BEXNEMT L TRE L ENEE I OEEHEES IR
TE5IENTE D,

AETE, 2ETEEENGE Y — P OEERE - 7
1 2 » HIEEIE R > WTRL, 3ETHEEY - b
DEWERIE « 5731 2488 « WIEHEE R > VW TORT.
ABETIFRBEARL, RKICSETE LD S,

2. BREHEEI— b

2.1 $EEEENERTE

Fig. 2 Icf% L 7o EEREE V) (mk v — b DR /R T2,
v—t FOEEOMBICBI N BEFEEOME BRI
L, BNABXET LI ENTEL, EBREZEY— NI
ENVAIRDT 4 VLA FICHRIN—208E 7 0+ 2 T
g 210, BRT7LE Y 7LThHYD, KAKEED R
bCREERIEET H B, EHmEIEHRE L3 A U TER
FEOBEHTITY. Jhicky, BXMNELL L THRES
TH5 2 &0aJfeTh B, L L, BHEAELZHVICEN G
EDOREFIA NVONE T NI L > TENZENENHL

[Wireless transmissionJ [ Contactless position sensing ]

[ Large-area & low-cost J [ Lightweight & flexible ]

Fig. 2 Overview of a wireless power transmission
sheet.
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Fig. 3 Measured power transmission efficiency
with two different transmitter coils.
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Fig. 4 Device structure of a wireless power trans-
mission sheet.
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Fig. 5 Measured position detection. (a) Measure-
ment setup. (b) Measured waveform of Vs. (c¢)
Measured dependence of the amplitude of Vs on
distance.
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Fig. 6 Measured wireless power transmission. (a)
Measurement setup. (b) Demonstration of wireless
power transmission.
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Fig. 7 Measured power transmission efficiency.
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Fig. 9 Overview of the communication sheet.
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Fig. 10 Principle of operation of the communica-
tion sheet.
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Fig. 11 Routing in the communication sheet.
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Fig. 12 Device structure of the communication
sheet.
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Fig. 13 Chip micrographs and layout of a capaci-
tive coupling transceiver.

Table 1 Performance summary of the
communication sheet

Technology 0.18um CMOS
Supply Voltage 1.8V

Typ 100kbps
Data Rate Max 8Mbps
Communi- Capacitive
cation Coupling 150um
Distance Wireline 60cm
Alignment Tolerance 7.5mm
Power X 9.73uW

RX 0.97uW
@100kbps 7o 10.7uW
Energy per bit @100kbps [107pJ/bit

X 2475um?
Core Area RX 975um?

mmu cation sheet |
(Only pads and
mterconnects)

Fig. 14 Demonstration of 100 kbps 60 cm com-
munication via a communication sheet.
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Fig. 15 Comparison with the state-of-the-art wire-
less and wireline communications.
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Fig. 16 Expected applications of the wireless
power transmission sheet.
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