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Wavelength-division-multiplexing indoor optical wireless LAN using location and image
information
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Abstract

A space- and wavelength-division-multiplexing (SDM and WDM) indoor optical wireless LAN system has been
investigated, in which a special CMOS image sensor is utilized. The image sensor can receive four independent
optical data at the same time. An optical transmitter with a scan lens that covers a angle range of 132 degrees has
been developed. A new CMOS image sensor that projected 1.25 Gbpsx4 channels was designed and fabricated in a
standard 0.18-um CMOS technology.

. FAMNE
ZERIEIBIE 1T, ml T — & (85 & FEBLT 5 k1 22 H T
ThDH, ZERPEEEEZFIHAT 2 ENEER LAN (Local
Area Network)lZ, i T NOEMR LAN & L~ THEED
TREMED B < IBTEMR T — BRI E N2 b
B TWb, =T, X774 \8FTIE, EZE
i AWz Edl T — 2Bk, Ny 7 AR—2r, A bax
v FI =27 ETIKfEbI TV 5, IR Z ELHEITE H
W= ZE M EEIE, BN LAN [ZRBW T, ERT — 2 @1E
OFMFEME & @l T — Z WE 2 M T 2 EERHENITTH S,
—H T Ry NI OGNSR TILEERERTH D,
BZIE, *y NU—7BREEE D AT TR A, BRI
R E A —NT v 7 LRI 2 & TOEBRNOMRE /) —
ML 2 BEREICHRE T Xy T — 2 L E MR OIS
RN RTLTE D,

2. FERBRUVER

Ceiling .-~ T _.._Image OUIPUI
@ - Data outputs
L L - —
O |, = N W=
WDM optical \ l-' R
data transmission -+ "‘g-i- J | . m
7
Node X Detected nodes  Monitoring image
= P of the network

&

K1 %y FU—7 O

B 112, AR THRE LIS AT LD KERK %77,
ZDVAT AOBRKOBMIT, ZFFE LT REEH
HHAZ F R RIFFICZAE TE D A X LiREFD CMOS A £
—TE Y EHNTWAZETHD, ZD CMOS A A—
TR VIE, RRZERONEFEZETE D, £ TR
eI AT REHD ) — R b IEEZ%ETHZ &
Mo, Ty 7kt LCeEMayE L EmEZEMA L.
J—RiEN7 & LPE#EEE LN b RS EE
BF2MA L, ZEEANCE RS 1% FV T I o it
LTCCMOS A A=Y ¥ TRIETHILT, WESLE
DEBEEITHI BB XTI,

B CMOS A A—VEr¥id, @BHEDOA A=V
LD L MFEEEI 4 HRRERE OV RHEE TS D
. EEITERE CMOS Vet A HWTELNA A A —
DY LEIFELEDLR, DD, BET ) THIC
BB, T e ) — ROMEFET TR . BAOWKEES #H
BODHD 2 ENTE D, Hifg L BE MBI EE T 2
ZET, BEEREOR EZT TR, SFETOXy b
T — 72720 BB —ZA D500 0T WVEE Y AT A
BERBTDHZ LA, AR TIX, HHEHE CMOS
A A=V ORG, A CMOS £ A—Y¥ V& H
W ESE - ZfLE®BEO T N2 A TV RAT A,
IR — MMRAE Y 2 — V2% LT,

E2K\%ﬁvx%A@%%%ﬁﬁof#KA7\m
kiz /) —FEEE Lz, X3 ki, /— ROk %z r~7,
J— NiZix, WEZEARS %@tb@ FmH 7L — X7
v%%4/7& FHEERRER T2, HLEIZ 2 BOXE
%%%ﬁﬁbt%ﬁ%ﬁ%b\A7T%zt¥@%m3
TR T, R 30 oBE & L TENOETZH# % T
W5, X412 2250 )/ — FEELEN S OXEFERZ
T-AE R AR, A CMOS A A — % I8 A L=

RIS B Bl E AT ZE B S HEE R L (SCOPE)
5 5 mIpRIER S (K 21 4F)



(a) /—FLIERRMH

HIIIFEABEEANIZ L0 BRjfg L7y b OfF 55 {5 & wHe
ELiz, /= FRIZBNTH, WRELZELZIBEL . B
ROBHZRRZETELZ L2MA LT,

3. &IV

Bt & W2 s E 525 N ARE/REL ] CMOS A A —
eyt ERAWE, BESELZE - EESBIZERNLE
B LAN (CBT 2058 21T o 72, EBRV AT AICLY, &
JACMOS A A= oHIc kv, ERNEISETDOT v
TV, WENELEICIDLZZT ) U BHR LT,
v—AfREAE 3 FLUEICHET 2 A v L XEFR
FeRIEL, 28/ INUT 7 F o m— 2 2R EREE
R L7=, & 132°0cxF LT, WEZAL 13dB TRIMN
TRETH D T L AR LT-, 0.18 um £=#E CMOS Yt
AZEFIH L, 184X80 MWz, 1.25 GbpsX4 F v R/ D
CMOS A A—Tt o hEiit - RIEL, B OBET
A NE{To T,

[BELERKRUZX ]

[1] Tomoya Miyawaki, Keiichiro Kagawa, Itsuki
Nagahata, Masahiro Nunoshita, and Jun Ohta, “A
custom CMOS imager for wavelength-multiplexed
indoor optical LANSs,” in Proc. of 2007 Intl Image

Image sensor
(receiver)

f/4.3mm, F/1.8

0.85m
3 HAY T L D RNOIRERE R

ransmitter

0.85m

e it AL B0V
SR, B S <P e 1]
............................................. CH#2
hi| Soomv . S MA0.0ms A Cha S 720m0

20 feb 2000
i+= 140, 000 FERER T

Sensor Workshop(Ogunquit), pp. 125-128(2007 4 6 A
7H)

[2] Keiichiro Kagawa, Keiji Nomura, Tomoya Miyawaki,
Masahiro Nunoshita, and Jun Ohta, “Preliminary
demonstration of wavelength-division-multiplexing
indoor optical wireless LAN by use of a special CMOS
imager with a multi-channel fast data acquisition
function,” in KOS Conf on Trends In
OptoelectronicsMunich)(2007 45 6 A 18 H)

[3] K. Kagawa, H. Asazu, M. Nunoshita, and J. Ohta,
“A vision chip with column-level amplification of
optical data signals for indoor optical wireless local
area networks,” Opt. Rev,, Vol. 15, No. 1, pp. 6-10
(2008 =1 A)

[BEEREE ) X K]

[F) 55—, BAYEIEREE AL (E 4R,

Yefrp CRNERA PRI
(AARRARREE B L =R —LR—D]
http://www-lip.ist.osaka-u.ac.jp/~kagawa/optical_lan/o

ptical_lan.htm

AA, HEE

B I 1) 17 0 5 PP SE B R HEE I B (SCOPE)
%55 BRI E S CFRE 21 4F)



