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Automatic Alignment of a Differential Detector to the Optical Signal
in a Wireless Optical Interconnection

ol 84 3

Seong-Ho Lee

2 ERoME RARARNN LY JFL AASE SN, AEFVY 04T FRAF olsto]
o AAPge] oY A% WASHE 2AY WES W) A A5 AFHEE A 24
oho] xR NE AENH £AH TECIOE WAL Agstel Wl FAANE FAHI, 1B 3o AT
St ZEE FEGTH EETD QNG RS A7t B AEWY FA) LES HEHOE 2AHE
FA0) AEAEVAOE FS R GUL 2ARE /152 HEE FATAAAA S 283 2 5 3

&

Abstract

In this paper, we introduce a differential detector that automatically aligns itself to the signal beam in order to prevent
the voltage variation that may result from minute misalignment of the light source. In this system, a photodiode-array
recognizes the central point of the signal beam, and drives motors that correspond to the x and y axes. The
photodiode-array aligns itself to the central point of the signal beam, and eliminates the optical noise effect with
differential detection method. It is very useful in wireless optical interconnections.
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Fig. 1. System configuration of a differential detector aligning to optical signal.
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Fig. 2. x-axis motor driving circuit.

71914 PDi3} PDyE FUT SYES 7AW ¥
SHYE FAHT v vl 4% HEZE7)Y
()t () QHRR F13ke] A v - E F
24 ¥, o) AYA WD AFR 2% RHE 7

Ed3] TETo] 9T o) Hgko

= A7 A9 12, FE3Y3 PD-array Abo] 9]
AR T A5 3o v)ste] FE] DA = A4t
YnbAolt}, PD-arrayu] o] ZETHO|QE Alo]9] A

P.\' CSO (Ax)

A9 At} wakd FEAEE
HetAA AHAEL, v vaarol £
Aolute] &3t x&F HE7F FFET vt van7t
YA god REE AL, vavm?t HE
ZZ| A PD-array= @A Hrh

A5 H 9] 3)urek(rural) o 2 Intensity 2 7} Gaus-
siano] 7 Hl2] spot size7} wd W IntensityEEE
K9 =Le /2 Jed 4 . PDi3 P9
AEA Y] vur vl el X PDi3} PDsALo] 9
ZAo A ANZHY Intensity’t HAYL 71Rth
PD-arrayo| M= o] $12]o] PDo7} ¥ Utk whebA
PDoE 3 A a9 fA R FolA "tk

959 AR UBE Astel W 97
FVHOZ OFH AN v varelo] Ak
-]

27t WA PD-array = DA vy B THESEE
AR ol F 3t PDE FA AT FHE wet
7HA Bk PD;S} PDi8l BE RS vt vl 93}
o y5 W LHE fEste 9k Fdsith
39 3& A5REE AT RHIFHES X5
AE3R P N5 55
1ol RHTFIRE x5F yZUYLR F
Y3 FRO|ER Ar|dX e x5 WHORY T2

2E{TE

O% 9
at?] I
dt

38 3. E5doloady
Fig. 3. Block diagram.

824



#AA3E v AT

1% 3904 P ANEZRY, P FEET0l
o, B9 A3 xamdl Tt AEHE7] %37‘4%}
vaud PDoS) 913 xu7te] BAE Uehdch 29
o} vjX g ABdehe] wste] osto, AeFe F
Ao} A0 R PDyS} AXZRE Xpean TF Ol F
39S w, PDi3 PD:8) ZE A xpol7h A st
BHE TEaA "ok o] REY FF 9o
12 % PD-array7} xu OF o) E5HA H3, I AR
N33 A3 PDy YA 7+ 207} 4X= Xpean
-xu’t BTh

o] B2 IntensiyEEE I(x) = Le =
Z Jepd £ qlow, AZFoRRY PDy PD,
PDs;, PDs29) FAZATE A2 Co, Co, Cs, Cs ©)
g2 & o, 7t LET|E9 FARAFE 4%
9] g1zl A< Intensityol] 1] ghct. wbA

NJI

2

Co(dx) = Cye 24/ -
Csl(dx) = Coewg(dx_ & (lb)
C&;(Ax) = e*2(4x+d)2/w3 (lc)
Ce(dx) = Cye " Hdx 21! o
2 8 P ek 710N G= 409 | PDos) 3

ABRAF, we A B spot size, d= 1¥ 19
PD-arrayo| A PD7+e] 7+ ejc),

A (DY FAFASFE 24 Fo® Jehy Od
49} it

o] o} 7t ZETO]LE

(]

o BEAYS FH0E

o

e+

N4
Ax
C,ﬂ -
X
-d 0
PD3 PDo PD1 PDs

8 4. Z ZECo|molM e BAFAFRNIH F
A3 PDo7E Al =4xY o)

Fig. 4. Optical coupling coefficients of photodiodes
when the distance between signal beam center
and PDy is dx.

FAGAANN A G B AF e AEHET

g
v = [PCo+P,CuloRL (2a)
vy)dl = [Pscsl+Pncn1] pRL (2b)
Upty = [PSC33+P,‘CM] PRL (20)
Vo5 = [PSC§+PnCrzS]pRL (2d)

ojty, od7lol A PE Az Iy, P FEHZTHS,
283 p 9 RZ 47 PDY SRES F8A G0
of Ao vjste e WEFH 2 {53
29 Intensity¥ X = PD-arraydoll 4 A9 #U30
2 A3 ARATE Cp=C,=Cy=Cy °l
=3

xZ4olA A aH) FAAXE Xsean, PD-array e} 3
A2 (PDe2) AANNE xp, LT XoeamF xm?tS] A
2] A5 a2 @ W, AFAE7Y SHAY Vo
ol AAE 19 39 ESHo|dIYl 2Ry 4
Gy 2ol e & Sl

Ax = X o ™ X pa (3a)

dx
—c_z’% = 0,80 = (Vpg — Vppy) Guga

— — it — 2,2
— Cso[e 2(dx d)/w_e 2 dx+d) /w]

s oR Gyuga (3b)
Vot = (Vpap Upas) Gs

— 200 — . 27,2
— Cs()[e 204x)* jw —e 2(dx - 2d) /w]pRLGS

€Y

A7l A Gy ZETEFIRAA AT F57)
o] Aol 5ol L, g= RHITES YT ARYY ¢
AN EHAFY ¥, o REHY LFAR
FgolEA g 9te] vloln, 1= RE| o] 2|3 PD-array
9] ol gA|Ttolth Gow AZAEHE S A% AES
E719] Aol 5 Ve

9 5E =004 NI WY FA (Xkeam)©) PDoS)
A ERE olgdstd, dx=lem7t RASHE
w, RE 9] o|Fol| st PDy7F AT FH0E
ol 7t AR E 4 (3 o83t Plotting st
Aotk Algdoj Mo A3 HeHE g2 o=
0.4 A/W, Ri=50kQ, g=2.5 mA/mV, a=0.1 cm/sec/mA,
C=8x10°, G=100]9, o] gt& AP A AR & &
28} E/go)m, B¢ spot size w=1cm, PD7HS} AE

of

825



BEEBHKREREG £ 1% 5% 20005 88

(a) G,=5
(b) G,,=10
(¢) G,=100

Ax [em]
o
[--3

T T A ¥ T 1
0 1 2 3
time (sec)

\; 1.0 -
"~ c
K 08 ) ~
06 (a) (2) G,=5
(b G,=10
0.4 (¢) G,=100
0.2
0‘ol T T 1
0 1 2 3
time (sec)

J8 5. 54 390 dxt ol B3 A EFolA A
Fig. 5. Simulation results of Ax and v, in equation 3.
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