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I. INTRODUCTION rective beams are needed, beam steering is de-
. . . _sirable. This is enabled by an optical phased
As the data rates are increasing, there is an y P P
. - ) . - “array (OPA). An OPA consists of an array of
increasing mismatch between wired and wire- _ .~ . .

L . ) ) radiating apertures of which the phase can be
less communications. While optical fiber com-

o ) T controlled resulting in beam steering. An OPA
munication easily allows Gigabit-per-second

(Gbps) communication, the present mainstrean%)n SOl has been demonstrated as well

wireless communication, based on a radio-||_ FEASIBILITY STUDY OF OPTICAL LINKS
frequency (RF) carrier at 2.45GHz does only . .
offer several tens up to hundreds Mbps due to V_\/h_en following an |ntegratc_sd approach, the
the limited bandwidth available and interfer- F2diating apertures — which is for example a
ence of other users. At RF side, one is there—gratlng coupler on SO - are rather small (order

fore looking at the 60GHz band for short rangeOf seyeral tengm). Therefore, link budget ?a.“.'
(~10m) Gbps communication since there isculatlons are performed to study the feasibility

an unlicensed band of 5-7GHz around 60GHZof these links. The link budget of a free-space

available worldwide. Another option for high- optical "n.l.(s can be Wri.tten analog to the well-
speed wireless communication is wireless Op_known Friis formula as:
tical communication. thlgal I|n.ks are freg of P = Ptnth(i)QQﬁmG @
FCC regulations resulting in a virtually unlim- d
ited bandwidth compared to their RF counter-with G, andG, the gain of the transmitter and
part. One can then make all-optical networksreceiver defined as the power-per-unit solid an-
where only an electro-optic (EO) conversion isgle radiated in a certain directiai@, ¢) com-
necessary at the receiver side [1]. pared to the power-per-unit angle radiated by
an isotropic radiatory; andn, efficiency fac-
In this paper, the feasibility of on-chip opti- tors,d the separation between the antennas and
cal wireless components using the Silicon-on-,., the polarization mismatch factor, which
Insulator (SOI) platform is investigated. The will not be taken into account further. The
SOl platform is CMOS compatible and this al- wavelength considered is 1550nm.
lows low-cost, mass-producible optical compo-
nents to be fabricated. This could be useful inThe main noise contributions are thermal noise
e.g. sensor networks [2]. Link budget calcula-and shot noise. In optical wireless links, am-
tions demonstrating in which cases an opticabient light shot noise has been recognized to
on-chip link is useful are presented. Since di-be one of the limiting noise factors although
at high data rates, the thermal noise becomes
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ceiver which is detrimental when using large _ A(mm?) | 0.01 0.1 1

area photodiodes. For a reciprocal OPA link G(dB) 472 572 67.2
on-chip, the area of the detector can be very Promin -38.2 -282 -232
small (A ~ 50um?) since it is the OPA which losses(dB) || 137.2 152.6 167.7
guides the light into a single mode waveguide d(m) <1 <5 < 30
for detection. Hence, this method also allows  steering(®) 8 25 0.8

for heterodyne detection which results in upTable 1. Examples of possible links using@x 10

to 20dB extra sensitivity. For a non-reciprocal ~ OPAWIth Piransmir = 10dBm

link with a large area photodiode the received

power increases, but so does the ambient Iigh(g

noise contribution and thermal noise due to the
- : orted [3].

smaller load resistor that is needed to comply tcP

our specified bandwidth. When one knows the OIQV \

noise power, the BER can easily be calculated. z,/ 4

f 2.3 and wavelength steering of 14.1s re-
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Figure 2. 1D optical phased array on SOI.
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— T AELOMH IV. CONCLUSIONS
sl -_.-_-NiIOOMHZ .
: e o @ 100wz The SOI platform offers a promising solu-

% 0z 04 06 08 1 tion for low-cost, small optical wireless com-
d (mm) . e . .
ponents. Realistic link budgets are possible for
Figure 1. MinimumP;. ., in function of aperture ~ short distance (¢1m) and steering ranges of
diameter. several degrees. A proof-of-principle 1D opti-

cal phased array on SOI has been presented.

in function of the total radiatingl aperture size
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in Figure 2. Continuous thermo-optic steering



