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Summary of the Invention
The problems described above are addressed by the present invention, which
relates to a vertically stacked packaging arrangement for multiple integrated circuit chips

and, more particularly, to a vertical stacking arrangement for use with SOI-based optical

components and associated electronic integrated circuits.



el ectronic structure, and an optical input/output
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FIG. 4 is an isometric view of another embodiment of the present invention, in
this case with the SOI-based opto-electronic integrated circuit disposed as the base layer
in the vertical stack, and the optical input/output coupling element comprising a
trapezoidal prism structure;

FIG. 5 contains an isometric view of an alternative to the embodiment of FIG. 4,

in this case utilizing an optical grating as the optical input/output coupling element and a



el ectronic circuit; FIG 6 illustrates a variation of
the arrangenent of FIG 5, where the optical grating
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present invention, optical I/O coupling element 22 is formed as an integral part of SOI-

based circuit 12 (e.g., features directly formed in SOI layer 18). In other cases, optical

I/O coupling element 22 may comprise a separate, discrete component (e.g., optical

prism).



coupling elenent 22 and used to provide connection to
el ectronic I C 10, as described in the follow ng. Each
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FIG. 2 illustrates an alternative embodiment of the present invention, utilizing a
different electrical contact arrangement. Referring to FIG. 2, the stack arrangement is
the same as that of FIG. 1, with electronic IC 10 as the bottom layer, SOI-based opto-
electronic IC 12 in the middle and optical /O coupling element 22 disposed over SOI-

4



electronic 1C 12 in the mddle and optical 1/0O
coupling el ement 22 di sposed over SO based

wo@pitelgf2eTctronic 1C 12. In contrast to the arreCyesm®ne/ 004108

10

15

20

30

of FIG 1, the electrical interconnection is prOV|ded
t BES‘%H’ gﬁo@le@ﬁgﬁn@f@ $3 rlfn%gﬁtrzgép oQhe dthafi Jtﬁe‘?xp bf:FIFvCl thé elbdlrical
this arrangenent, el ectrlca conta t can REUE
t dnterpgnetion nqamrewd@d thrauah &Hotiiny sunfch T hofklsRonidSC $0oknrthis

t 0 bot .
c o iRl e ool APt b B TP ble M wiring board
desi Aédiqwcaphumh@ erbop(i patls 64l ansi foiinred obdattain S&facA\50 and properly

re. shown. as, f.or
PRt lofeith a8l PR G | PhEBnd 3 i of vias
pﬁ@ malsmvyn &:SffOEﬂleddhnougiaﬂhe ttmkhe\sstoﬁ elEc&roni% Ip! 107 @rhinytingfin a

PP B R TRRRES by ARy PRy 0 SRt sroueh e

c thigkiness @f seyhase&&rcu‘fthe prgashgat afanésb@lt ebigftihg la§@l 20. The
IS required to

connect i t.0 .SA. - based ¢

CPRAGES bie e GoRRaRn S0 bised Guylin Somisd e lspetor
swidtive bmaamloen gudhl dé@aodh@tob@ switdhes Sdl tRalliRY tohst ddBtréd by
el ectri rovide free carrier nodul ation

W A e?“’r?ér ICBL%q%‘@iﬁo RieNiclsse carrisy mpdulatiqn wighim the ogtical devices.

utili Zﬁ)dﬁj/ 9 et HUIGsugiNA GodkingSRASH at %Eed%%f @er2nfd above. As
t hese speeds |ncrease to 20 GHz and beyond

oV y )
T% EPreCa fncrAsiie AP SEzZoind brynad, dstisabirpmssissiemdingsbecdmen

epraBBmetic. &F off Oxddle, %'4@@12%1&&%5%45&1@@ Sﬁi’eﬁ{ ﬁdpah@ﬁﬁé wavelength
T@%@Eer mavelength of approxinmately mmin s

xRty & mominssiliqopc jbo distjibate this q]lswlf gignal mumwh@ﬁse of load
| RARINARTEAASE W el &S rsfielfichstaRd %ﬁ%ﬁ)??ﬂeﬁgge?ﬁfoho 1@5&% ly

ensur e proper operatlon signitica Yy IncreaSI
pBGHERSINgG té%pmrudefﬁlpmomqf@eﬂ@ Qoa golyiddn, b$ blnstragesl in FIG 3,isto

t I I
e R T

il ustﬁlﬁt%éluatraﬁ@ratvedmallystmka@kleailgancrangememthmonmcarl In
ttq:lls aﬂ@ﬁgeﬁfem{: hfeledtricdl EIOE §1gnazl-lrs ?E{A%%%?l € eFt(cf)nibfé E(? aridés avallable

cl ock IS creat roni c
aﬁ@atrm‘aﬁm@on @t bandpad B3. S"Elnemheca‘icabmimit sizndl tBéh prﬁS@ates in the

(0] at es
D T
Tdezice 60 Guclehsantaptica Infodplaioe)alsescroprugphiinyoC Wesptic skfal to convert

(RS0 LR e, IO Pk 553, SRR e

i ]r&; d\sashowmtal pt@hlitg lo6 OKE Bbgeadsudhais pﬂcbtsdhbdéé}lzlrh aRitrivhfeaugh
Iur ity of t aps, 62

el Bleq 1R B8 W81 oo s hasie Qitounle & dbtien 4T fied

Imq&gatﬁigebpaba) ﬂ@clSﬁkndl ayEfe-cbiveritle gg@qj 11‘&(91‘[%&&1‘1’&1!’%1% &he
ating optical clock sign

Ratelighliaroe ot S1GRERTHiGe PlueEe {6 et R lecmagie 1 10

elt beidpad aitesCJSO Of c5red) @hchiah abrB@Rmeh ettfsﬁfjtotdﬁk&@dﬁgéqvarlous
V|as §§@g Qack into electronic IC 10 at bond

dYReES &igials aeross gleptropic 1y 10a pist s ploclheng cma lu@manon

tsgpn@isst ri bute various types of high speed signals
across_electronic IC 10, such as clock and data
i nf or HH¢- |401Hu§qa§:|q,alp an isometric view, a different embodiment of the present

invention. In this particular embodiment, SOI-based IC 12 is utilized as the “base” of the

stack, with an electronic IC 70 disposed over SOI-based IC 12. In this embodiment,



FIG 4 illustrates, in an isometric view, a different
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