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Abstract

In this paper, transmitter and receiver modules for free space optical interconnection are
implemented and characterized. In the transmitter module. bias circuitry which inject
current into the direct modulated laser diode is fabricated and in the receiver module, p-i-
n diode is integrated with an MMIC amplifying stage. Laser diode has a direct-modulated
bandwidth of 2 GHz at 1.4 Ith bias while p-i-n diode and amplifying stage has a
bandwidth of 1.3 GHz and 1.5 GHz. respectively. Optical interconnection has a bandwidth
of 1.3 GHz and can linearly transmit modulated voltage signal up to 1.5 Vp-p. Measured
loss of optical interconnection is 5 dB which is composed of .optoelectronic conversion loss of
15 dB. electrical impedance mismatch loss of 6.7 dB in transmitter module and gain of 18
dB in receiver module. Seperation between transmitter and receiver can be extended up to
50 ¢cm by using a lens.

[. M8
YEER. ASREME BT TEH U EE
FHFERT | Farbge] AV wgrvdd dd s
(Dept. of Elec. Eng.. Seoul Nat’'l Univ.) 2 2olr] $3A HAEY] wEgg A=y g}
HeRHE 0 19944 48 26H a7 71E) A7|H ddo] A4 WY Zo] =y



SAMR B et #
AZAA AoA +E FAFIEIL F4EH, o
HHEAlo m3pr} HASE FAZE o7 W],
FAAL olzF AE FHI= A2 Ve,
1984'd Goodman-$°] AHgE VLSI AlxgelA9]
BedAE FAR AAM R 77t A= 9l
BogeAde Azl 2E7 HE7 37k 7
AAeE FAAF7) Y3t AR 4 qloh oiRe

£ Y Ae waMe s B FdHe)
A&5E7] dFol, obF Ade] FAAd A3t o9
o} Faxte}l o] ER FAR FH4Al BEY ARAl w
Bol a3 = B A7 o Ad FdAy
A A2 g Ad FddE, dFAP & mel
u}o] _1;!_1:7]— 1}0:117}- _.J—o:i@,,‘ &lg}]i 75];{&312
(direct modulation)®2t A A 7 & (direct
detection) & o]&3led Alzted -4 FAo] 7shsta
A7leluz  gF AA AlAaged 84 ddx miy
ol Aol & £ glAch= A a5}
E Edode o Ad At sBedde) E4
2 AlztapAg Solsla, ARRE Bedde) DCHYE
EA e dogE2y dFdsded dig 24 Ass
A A, wF FdAL siAEr] gk 7k 3]
2 2dg Abgsle] A A4S ALbsln, FelAe)
Qe atol utE AAEAd o] WY dAA ] digk
ZAANE A2 Flaa} gl

[. &eizol {2l 3 Mz

o <]

I&es HEw %"Jié 7] YaiMe HelA
o] o Wz ’Li% HFe P2 A T3t
=) Al zuhal e A F 7t yo] ZAbs)E M7|@
A B Fx27 P "474|°ﬂ o5l We FapA|FIAY
ApetA| 7] e aale] glth & meMe #lo]
AHrtol =] AWz uiAlel df3le] Absin wa} &
o} #HelHtje| =9 AHHEEALE 7P 3 et
Y A2 v4 ubY A (rate equation)olth. B]&
WA A8 Al zkell gk Axale] Fxin)e} Fate] 1‘5
(8)9] #i3lE. olEe] vy on ZHgH vlR
HAo e FHY Ao t}g} o] 7|edh”

hl

O sr, -1+ R, (1)
dt A

dn S

I—( -1,) _T('7-n;h)_Rer (2)
R, =gv, (3
v (4)
T/

AAE 8 £ BB At L A5 2 .

Rst FEg@rls, r,e 32449, re s
%, Rspe AldwtEAls, K& AdukEsialaelx)

Ith“f—: 5—5-1 z\j‘ﬂ' rcT—' 73?(]—3] ;ﬁg}ao}:, nth—— —175'1%-
olAe] MaAFE Ve #Aedodel A, ol=A
. ovee B2 FEHE e = &-g a % Ag

ol o{& whap&Aolct,

oleigt vl g WAL FHrAledld #HolHriele
9] cavityWellx o] Hape} Hate} Fro] FAHE
A& F A=E o w=d v]E BAHALS A7k
et vlEde 028 F5o=M Aaadde) Ay
FAEEE Tehe o ARESTI= geh A (1)
A (DF ol gste] FeAddld Hg ohe] "o

A€ e+ Aok

1
t, =7 In—"—— ~nsec [, <l
e nlm+1h—11h ' " (5)
1
i 2
zw=ﬁ L 100psec 1, >1, (6)
o\ Fy
o, = 1 \/(dG)S (7
T, \\dn

to= vloleia ARV FHAFRo e turn
on delay®lal t,< vlelolx {7t FEAFuc}
Z w9 turn on delay°lth o & @] tlole=
2] relaxation oscillation F3ro] i, dG/dn< v
¥ olS(differential gain)*l®. P, WHZA37}
e u BEHe|T, Py WRAII) gl 5
ok, & ool A AFol] s A== B2
o} #o]A] ciolr el 7lER]|= wloloix HRI} £
HHH ol3ldul= A (5) 225 turn on delay”}
1 nsecell o|2A|%, FEAFolALY = 4 (6o
FE| 100 pseculgtelt}, o2 FEAHFo|4S] w}
ole] st ql7tEe] Q1S cavityel &A%} FA}
=D AR Er vEaAAe] 2oz eg ahgsle]
HAr o 2 relaxation oscillationel H43HA4] 7H4]
Hle 898 7HAH 27| dfelr) a2z g vlojojs
AFE FeAFoItez 7t F+= AL #olA
tole g AW zsls do Fpeletn &
sl zey vleld AR AR #o]H tle)le
= ApAe] Al mrt Holx 3z AHAnyE FoRRche
el glch, A #Holxirjel e = 2] AAguz A F
2 FAel dofuls FALARAR AztE=d, o]
2 BE relaxation oscillation F32} FA1g+ gk
& zher)

Ao} zle]l 4 REAM AAHzEH FAIL 3}
f27He Eeld FAIRES p-i-n the]l ool A}
slo] #alF e} vjelsle AFAUTE SABsA =,

(1633)



8 1994 128 BT LHEHGE B 318 AW B 12%

olZo] FEdo 23te] Y] A2 HYHAH &
o o] AF-Et FdAe] T Aol ”

2. FAAe] A=

FedA o AMEF #elHrlo) 2 == SonyAlellA Al
25k 780 nm 3 pickupg & o)A t}o]
£xo]o] p-i-n tholo= UDTAMIA A|zHgr A
g E2AE AHE3tgich FEZgo g algslr] 9
MMIC+= HPARellA Al2bgE 7122, 422 Bipolar
Alde] Aahs Ay SES AHgsisdc) ¢l 3
< 2SS 2R FAE SlEle], Fekiol 4
Z1H(vHHE =43 HAdE F4=1.6 mm )&
ARRIA A S AMEEhe] HElgE F slo)re]e %A
s|28ef 2 AFeodct, 2y 1 A" 24y 5
4l ¥ge] dlojHels HZE 3 Puiey AA 4
Zolr}, $4l ZEole #HolA tlole=g mLHulz
a7l ¢13 wleleix HARFE FFsl7) 913 RF
choke®} A WHEs= w4 ATE 95 502 vio]
22 zEqell$ Ao, RF chokes
meander line =& 9} TDKAM) 50 nH % 14
Bl ¥ 30uHe ERold zUR At EZo)
g ZY-L MHzolAtell M 2el chokeZ Fat3la, 3
J9El= GHz HH97H4] chokeZ E2tslz|gt. Fab
7} 118 Eol2|" meander line®] choke® %=t
R A2t wloleiaz)l2E MHzYE SGHz7
A RF choke® E#stA] =} A2kl meander
line ©|%-3l= line®2] coupling& FA& + ¢
282 straight line ¢ Inductance® Azt=]=],
A (8)oll sted Q' A= 50nH7F ®eh

3)

1
w+f

L =2I[In(

)+0.22W—1’l’+1.19] (nH] (8)

12 ecm® EAE line®] Zeo]. wi lined] & t&
=452 FAE St} 50 microstripline® A&
2 EE A (9 oste] AR st ¢

60 . 8h

Z,=—=in(—+

g ¥ <10 (9)
VE, w

"
W
FFATEA = MMIC FExhel] 1457 $3)
A7 AR5 019} poicn chol 259 AT E
geledeh AR sholrels PAszE A
Aol e o). Hzel dAwe 2 s
RF A3-4(BMA)Y DC A9E|7} ddgw 4
FAE wgol Dk $4 U F418 wEE 27
AYL 913 Stagesl HAAT 41 w5
2E7e) A=yl FedFe] Holr) gl o)

[ BV N CA . X

Aol Aol 4l =g FAREAleld] A=FE F

o24 2484 webbssit

GND

500 microstripline

cc (0.1uF“ LD

-
Connector

(Chip Inductor gjag Currend
50nH + 30uH

()FARE (b) FAZE

Layout and Photograph of Hybrid
Integrated Circuit which are used in
optical trasnmitter and receiver

Fig. 1.

module. (a) transmitter module
(b) receiver module.
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