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Signal to Noise Ratio Improvement in Optical Wireless Interconnection
Using A Differential Detector
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Abstract

In this paper, we investigated the signal-to-noise ratio improvement in a differential detector,
which is a function of the optical noise coupling ratio and the differential gain ratio. A differential
detector consists of two photodiodes and a differential amplifier. The differential detector reduced
the noise component and improved the signal-to-noise ratio by about 20 dB when the differential
gain ratio equals to the optical noise coupling ratio. The differential detector is very effective in
removing the environmental optical noise or interference from an adjacent optical channel. This
method is also effective when the noise wavelength is similar to the signal.
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LED : Light Emitting Diode
PD : Photodiode
DD : Differential Detector
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Fig. 1. A differential detector,
{(a) Configuration of a differential detector.

{(b) Block diagram of a differential detector.
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Fig. 2. Signal-to-noise improvement of a differential
detector.
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Fig. 4. An experiment to reduce the interference from an adjacent beam,

(a) Experimental setup (b), (¢) Crosstalk reduction. The upper trace: v 5. The lower trace: v,

ot 149 4(b

PC2%9 A%

H?J’v

60

(D)<} (c)oll M 27k 235
Az e
o] Atyp,oly sHE FFS
vebdh 19 4(b)
(vp)NME PCIOEZRE PC2E A3
2 ‘3ol i gAY E e} PCINA et

9 (c)®

rirorie

N

rJ
9'1_.‘

o v -d

P‘b'ﬂ B3 ()7 20 Utk o5
2 el e A

ofr
ok
H
o g

) gAE 27
gaE d4Eo) 47 o
4%%1%M9H)
Solg, olei@ 4

MNZ



3717k oj@, 23y 19 4(b)} (0)9) & g
oA HE uiel o] AFAE7Y 29 v, oA
< PCIERE ZAF(EA D)ol 2AHHI PClE
ZREY A AT FAHIT Yk o9} o
FAFAAANAM AFANEZA AT 4ol WA
ALAE AFHAEVE AL E49 AA =
It AFE FAT F U

Fede 4%E 2AN HMe fle=
Cy/Cp¥l FAZF REHojok 3t} 23y AY
Aol Fede ARALFH Cy/CprE A3 &
B & 2HFol5d fla § 1 FoE L&Y
T & Zaglel AFol5HlE zEse PDIF
PD29] 7HHREAY R & AHE E9AM FA
ol AltRle A HAAM FAAIFIH "ok AaR
3t frAbeE BgE 7HR Aege) EAse A%l
T 2EAE719 AFol5H fled ZW3Y Y
AFulgt 27 BEFH FEE 2AFEZ AL
431717} w$ #He)si

V.28 9 ZE

FrEA(1]AME AEHE7E ol 43td F4
o) g3 FLAAZAL oln) aAsQe
AMe AFHE7NA 255U ( fla)
NS LR ] WA ASNR) hs}
sty Agaton, ks F e HNE o
AERE I s IHed A &
AT A5HENE o)Ly
TS NG & US APHoR AR

Mo = it £ 2 rjg o
JooHr 2ol E‘é
pr X r|m Mo Ef]
ox off o
o
rr

rx o
Lo

2

o

lo

Iz
38
)

ZEEIELERLELEE
At $he EEve2Selel 2]
CulCa7t A9 19 7Pk 297} Bel o) Wi
AEoIZH glart 1o] HES Hsid &
YT 2AT + Yo EP dgAYReRRY
Exol sl BA St ASel: gla—

Agro] WA=

AFHENE o1& F FAFARAA AschgEne Ha

g a5 &2

o

Cy/Cyp7t HEE 55N A
Qo] Attt FHFH APAEFY 43
o] FAd EAEL ol AFAFHI7E dA3
O Hoe A”AIZY FAFNI Cyu/Cy
=17} HEE PD2Y A& zAstoor Axzt
o] AAHE
o|9pzto] AFHEIINME AFolEHI( fla)E
olg3td Feg AASEE FEAWEs R
A L, NeZIH fFAE FE M FEZo
FYs: FeNAY a34E /Y AERE
]1_ TR EETOIRES & MY AFHEY)
dEtA FHEHEE ALS37 7 &old R
d AAAAM FE2 FAE AAse o o)
+ &zpHolt

et

&2

MO
rot

(1] ol4%, Z38%, "Ad BFAFAddAN 452
L7158 o8¢ & 2 g9 Za" ¥FA
288 = A, 9(5), pp. 660~667 1998.10.

[2] A. M. Street, P. N. Stavririnou, D. C. O'Brien,
and D. J. Edwards, "Indoor optical wireless
systems-a review,” Optical and Quantum
FElectronics, 29, pp. 349~378, 1997.

[3] John R. Barry and Joseph M. Kahn, “Link
design for nondirected wireless infrared
communications,” Applied Optics, 34(19), pp
3764~3776, 1995.

[4] John R. Barry, Joseph M. Kahn, Edward A.
Lee, and David G. Messerschmitt, “High-
speed nondirective optical communication for
wireless network,” [EEE Network Magazine,
Nov., pp. 44~54, 1991,

(5] T. S. Chu and M. J. Gans, “High speed in-
frared local wireless communication,” IEEFE
Communications Magazine, 25(8), pp. 4~10,
1987.

61



WETEEBFAIGE £ 105 5 1 5% 199¢ 28

[6] Fritz R. Gfeller and Urs Bapst, “Wireless

in-house data communication via diffuse

198013 24 ¥=FU HAF
(A

19891 24: ¥=Fr)ed A7)
2 AR HHFEHAD

1993 249: @=53eried A7)
% AR eAh

1995 3¥~FA: MEAYUtL

62

infrared radiation,” Proceedings of the IEEE,
67(11), pp.1474-1486, 1979,

2 8 %
| 19649 249 @I IU ARF
PE L))
1988 9¥: &=ty oighd A
2z A (e

' 1982+ 99 ~1983 29: W] Sou-
thern Ilinois University 2924

199633 1¥~1997'3 2€: 7= Ore-
gon State University 2 924

19800 ~&A): A0 gy AAFEA 24

[5 F4¥ok] Ay, EMC/EML 2315532




