‘1 An Optical Device Carrier 16 March 2006 Invention Field The invention

rel ates generally to optical devices. In particular, the invention rel ates
to 5 the design of carriers for optical devices. BackgrMamigl2006n the

el ectroni cs and photonics industry, opfical conponents are usually
assenbl ed using a nunber of sub-conponents, including optical devices such
as optical sources and 10 det etnddpticafDevieCarryrs for these opti cal

devices. Typically, there are large electrical parasitic capacitances
inherent in the carriers, which are structures having conductive patterns
as interconpegidn rFldig design of the carrier, in particular the layout of
the conductive pattern, is one possible reason for the existence of
parasitic ciwanventioncelates Benavdly taaptingt deviges. cloppdinelar, thednyengemtslaies to an

opti cal dey i : gnnected to a carrier using a wire bond
as intePcoﬁh%%?@ﬁng#ﬂéggrgﬁugggaﬁgﬁby operations, the wire bond becones
predom nantly inductive. Wth the conbination of parasitic capacitance due
to the Iay%gtkglfo 'E“Iile carrier, the inductance in the wire bond and any

i nher ent str§y gapacitance in the optical device, an LC resonant circuit

i s i nadver tletitel ejectromioeahdiphotohies Ridusiryt oizhl cdewbuents at¢ udwalihassereljedusing
operations durin jch signals are transmited at hi data rates through

“the opti calaW@\Pfg‘é{\,’s\‘/ﬂ{"ﬁgm[ﬁ?@gtéhlegugf‘g Pﬂgaﬁ%'v}cgss%'ﬁgﬁst Opé?’%;lcsﬁil “HWlses )

consi deroabl datediofs, oid dadriers for these Gptigalalesicésn Typiealtyp themodre thepd ddeetridabnce, desi gn

optim zation of, the.carnigr i S needed to.inErove t he performance. 25 One

exanpl o of PAFSEEEMASIATEynRgetn BF SHfieTerEFRre SUGREEhVARONRLVE} on

optical soWaB€ns sLiafercdincdtsl The HesignQsiehd darriepUn baticlir the RigbutioBthe The carri er

includes a pair of input termnals Ti_ and T2, and an, | nput-nmatching

resistor RES“%HV%PW%‘SWGHBOWI"C@?‘E‘PE(f‘EréEC CXIfieSE P @é‘,’s‘tﬁfgp?cét@?‘?t or RES and

wi re bond WB connecting the input termnal Ti to an input of the |aser

di ode LD. The pair of input terminals Ti and T2 provides an jnterface

t hr ought 530 Whercan aptigalcomgonsabis pgrembled, anpptieabdevies is gwynted on aisoapseted si gnal

recei ved aty, g bNio 2 WEE B3HA intbredrhedt! BBRE hibk Gefiehdy ofefatioh€ tHeSRitesSt OF RES
and then to the laser diode LD, the
bond becomes predominantly inductive. With the combination of parasitic capacitance
due to the layout of the carrier, the inductance in the wire bond and any inherent stray
capacitance in the optical device, an LC resonant circuit is inadvertently formed in the
20  optical device. At high frequency operations during which signals are transmitted at high
data rates through the optical device, the presence of the LC resonant circuit causes

considerable distortion to the signals in the optical device. Hence, design optimization of

the carrier is needed to improve the performance.

25  One example of an optical device is shown in Fig. 1, which consists of an optical source
such as a laser diode LD mounted on a carrier. The carrier includes a pair of input
terminals T1 and T2, and an input-matching resistor RES and a wire bond WB connected
in series, the resistor RES and wire bond WB connecting the input terminal T1 to an input
of the laser diode LD. The pair of input terminals T1 and T2 provides an interface through

30  which input is provided to the optical device, whereby a signal received at the input
terminal T1 is transmitted first to the resistor RES and then to the laser diode LD, the

signal reference of the signal being connected to the optical device ground GND to which
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signal reference of the signal being connected to the optical device ground
G\D t o which 2 16 March 2006 the termnal T2 and a | aser diode LD
reference is connected. A pair of nodes NI and N2 on tdwacroober formthe
:physi cal |ocations on the |ayout at whhch the wire bond WB is connected to
the resistor RES and the input of the |aser diode LD, respectively. A test

pad TP is gl é&\lﬁﬁ"ﬁ%ﬁ%qastapdlwﬁlﬂ%@reme if &fnné"étéoom par tRdbA§EAndPpde LD to

be tested for 5 integrity after assenbly, in which a para5|t|c capaci t ance
P_CAP is f onmekapiarferarthe physiceblaeations omf Gbi)’@lllf@twb@h theawireriongd WiB ithe gr ound

GND. Stray Gap: dﬁﬁ{ﬁ;&?es!rs%f Sefn?lﬂ?zhlg of thE 1458 By Etgi %’pQ&ﬁelgDA st

formed between ermnals o aser convent i on }l | ayout
of the car riPeis alap tdmntéted foabenoddiNddfer 4lowimg the bisertdmieé&tmbst@mdv&»r in 10 plan

and cross section Sld V|e n F| he
carri er% %tfgru%?ﬁerra Tem l!!vase lcc)lrlla 8 @sfarp%%ﬁ B‘%é"‘rllfjﬁ?ng%gwe? thIr esi stor
RES and Con:dnncbtctimstoftba’test@hﬂ Emianaytmlggmaﬂ GINTartray sgpapitaren d.Df CARi imlggrénhe gr ound

GN\D f or n duc and,r tor R re etched and
laid onto qﬂg‘eé ‘?P‘ge[n]gbfsgalsfo f??ﬁ‘%ﬁ‘%ﬁ ﬁegﬁjﬂtme_l.rg" %lgtﬁgsergloggle‘ﬁ LD i s nounted
on a first ground patch GNDI which is geonetrically shaped like a

hori zont al | mrrored L an atterned op t u sur f ce of the
" substrate ""F'Hé’"%ﬂi’éoub?tdt\t/\g?"(fﬂeriVéﬁbtﬂ%gf%{ﬁf dﬁ%?‘g\lﬁggfrﬁm}'éls MR to the
real esfeat EblzﬁlfanHQR)SS Ee@fiéﬂaﬁxd@@leﬁ@lrIFlgﬁQR\éhdigBtlﬁﬁ)ebt&&W The@éRicti® Wi th a heat
sink for dissipating any heat %enerat ed the | aser. diode LD. The | aser

di ode LD |§tfa¢t§@llbb?ﬁﬁéeﬁ aqubstsate QqunﬂéQCIl&Fb@ﬁdesﬁ@demﬂé’fS Phe

mounti ng p%lb&vln%@%nﬁﬂfanﬁﬂﬁﬂ@ﬁEﬁd"'ﬁnﬁllﬂgtﬂe%?&fnd@]Nld?orls@nﬁl%ﬁfeﬂﬂﬁ e the
first ground patch air of input termnals Ti and T2 is disposed

al ong the egpductss adaesigorRIEY are\ﬂﬁ?é?‘bw lalﬂ Retoithfuibstiaty taiferan 2 mttefor s an
extremty of an elongated conductor that is connected to 25 the resistor

RES at the other extremty. The resistor RESis in turn connected to a
15  The laser diode LD is mounted on a first ground patch GND1 which is geometrically

shaped like a horizontally mirrored L and patterned on the upper planar surface of the
substrate SUB, the size of which is substantially large in relation to the real estate of the
carrier so as to provide the laser diode LD with a heat sink for dissipating any heat
generated by the laser diode LD. The laser diode LD is also connected to the first ground
20  patch GNDI1 at the mounting positions for connecting the laser diode LD reference to the

first ground patch GND1.

The pair of input terminals T1 and T2 is disposed along the edge of the carrier, whereby
the input terminal T1 forms an extremity of an elongated conductor that is connected to
25  the resistor RES at the other extremity. The resistor RES is in turn connected to a
conductor patch forming the node N1, to which one extremity of the wire bond WB is
connected and from which a test pad conductor TPC extends to connect the test pad TP to
the node N1. The other extremity of the wire bond WB is connected directly to the laser
diode LD at the laser diode LD input found on top of the laser diode LD.
30
The test pad TP is disposed adjacent to the neck and shoulder of the first ground patch
GNDI1 and the test pad conductor TPC is typically routed close to an edge of the first



conductor patch form ng the node Ni, to which one extremty of the wire
bond WB is connected and fromwhich a test pad conductor TPC extends to
connect the test pad TP to the node Ni. The other extrevudkly206 the wire
:bond WB is connected directly to the | gser diode LD at the | aser diode LD
i nput found on top of the |aser diode LD. 30 The test pad TP is disposed

adj acent t grdfAg pRRR GNINhes ARE kifiefouRlaffohR tiel shortesiotdnt thaeqbst psdNEH. Bd t he
test pad conductor TPC is typically routed close to an edge of the first 3

16 March 200&edhishewevsatherparaiic cpeaciense Pr AR is formed betwesndle tet@2dhor t est

di stance t QuhdiRidr §PE aRE the st gﬁ)ﬁnd@%ﬂ@l\ﬁfﬂl WhiRRRMGLrientl SortMAS it te
capacitance P_CAP I1s forned between the test pad conductor TPC and the

first grourfdmpsive hf EGNDC resgnpnilgirtyiadvertently contributes to the formation
of the LC resonant circuit. 5 The input termnal T2 is an input ground
patch which is connected to a second ground patch G\D2 patterned on the

| ower pl andfhesaput ®oeinaliT2 isen sposgromtdepaibByhidivie oginected/foa s¢cdnd gratind second

ground patch al so _he patterned i [ N
SUbstrat o PSR ONREPY SRS Op B AP REP R feftRedh d WiSHRE U hel Ly 4 g
pat ch GNDI The stdoad dpped paiéh GNBRanayslsofba pettaphiedtdne difftrstitrlagee iSuBsubstrate s

connected t firs o] . pat ch D rou th ey V.1 to the second
~ground pat cﬂ%@f'"%}te{%' awﬂ?tf’r'ﬁotl?tgd gg'ﬂﬁlbecfﬁrgtcfr?'%utpﬁtéﬁq‘\qlfls?n té? 88T pat ch
GNDI  t hroouptanar susfabest thé substadte Y@B b\Bis anthedMdd v fipt groandshtehGNDh  the first
ground patch D 1. 15 Frequency respon f the.carrjer as trapnsm ssion
means obt aith"@gg}b@‘? Miap 1%%WFM?““EQﬁHEmM&'@Eé‘?WﬂT’zitcP'E)'}?"'ﬁfiéo ©fiown in
graphs in Hi@ greiind Beich GNEFIUhictigl B lmBer b gias Y20V EdOT4 evedlySpade@BGonl N t hat
at the operating frequenc% of %SGHZ, t he di screpancy between the insertion

| osses of tthefiskgrepnd pagh Lurement and sinulation is approximtely 0.9dB.
20 When the | aser diode LD is nmounted on the carrier, the frequency
response of the optical device as transm ssion neans is also obtai ned and
shown akb a Rjequencyiraspensgs ofithe agrrigias tragyaissien mepns pbigingdh Both &y megsusepent t he

graph shows, b Redw B ShRildiRn Gre'sRSRR M BraghS &KFik ™. LBWRh results show a high degree of

consistency in that at the operating frequency of 15GHz, the discrepancy between the

insertion losses of the carrier by measurement and simulation is approximately 0.9dB.

20  When the laser diode LD is mounted on the carrier, the frequency response of the optical
device as transmission means is also obtained and shown as a graph in Fig. 4. At the
operating frequency of 15.5GHz, the graph shows that there is a resonant peak in the
frequency response, which means that signals transmitted through the optical component
are distorted when emitted by the laser diode LD. The existence of the resonant peak is a

25  result of the contribution from the parasitic capacitance P_CAP, inductance in the wire

bond WB, and the inherent stray capacitance LD_CAP in the laser diode LD.

It is therefore clear from the foregoing that there is a need for conventional designs of
optical device carriers to be improved so that insertion loss and resonant peaks at high

30 frequencies may be alleviated.




‘frequency response, which neans that signals transmtted through the
optical conponent are distorted when emtted by the |aser diode LD. The
exi stence of the resonant peak is a 25 result of the coswadckhegoson from t he
parasitic capacitance PCAP, inductancegin the wire bond WB, and the

I nherent stray capacitance LD CAP in the |laser diode LD. It is therefore
cl ear fromgulﬂpm;,g:,r egoing that there is a need for conventional designs of
optical device carriers to be inproved so that insertion |oss and resonant
peaks at hilgRccoglnge wifuamaspess ofthy inysntign, dgreds described hgremaftein 2p 0Bt mar y
In accord a@%ﬁlﬁ&‘ﬁéﬂhh%gaag&%ﬁ% afld ad SRicAINGIRE, 1aMYout S¥GREcdrTerdGRE lyHRT

herei nafter an optical conponent having d carrier and an oOptical

devi ce, a Iapotitesafpairoétepnineises resifthecdnagatadtio a dssiarminab agvipsdondof t er mi nal s,

a resi stor c%g&gﬁeﬁtnfgnte?wﬁh ftHerrgstist&rqhmogﬁéc.’tin?th\é"rés?st&qggn g’ptfbg{ﬂ}:@fé%,.edqd Lh series

with thé resistor Tor connecting the resistor to an optical device, and a

first grourfistgatund petohnevkedd toe scaddondnal endrionednneethgftoan emicalatsviceg t o an

optical device .for providin r fi ce.on a

ubst rat e ot GRTEee RRPLR e dnd oF R uBC Rt silofle ph WRIcHTHEGRRE 1 2,

t he resi st drasedi twhereby the paindf tamdnals) tlepesistad, thd exitedend amdan apticad pibvicaforrsi gnal
transm ssion systemin the optical .compopent. In th ayout, an optical 10

“device is ;ﬁ“soﬁﬁgaiﬁllgga]3ﬁ“§i‘"§ﬁ‘$”s§y3t§’8d%ﬂﬁf°p I%c?m?%mg?’bhﬁgayﬁg? 8’?1°W‘fglch for ns

a substant i d@bicy is disposable dnca Mt ddge bf the fitshgroamd patehr whietnfbrinbe sibistantialkyer mi nal

Is connected to the resistor through _ a conductor which in comination with
t he resi st ciCOMEFIFPALER P?E}Fcéﬁﬁétaﬁ‘ﬁnjg‘f’éiqut?”@f“@ @&P’é‘t?“%&ﬂ“éf%‘%’i%%“car rier

that is di spa@eicdiHaGanconbilatidhingitd telrddrtor Yor@k b fio@ eititantigllyt diénghled St edge
of the first ground patch. Also in the |layout, the second termnal is

connect ed tR3ttEmen thy qarries thayisalispgsed adiarent prddlgegitudinabbnerthogenal thle firshr ns a

second subsdganbf @t kit BlofRORad S hehdlaydi thdRe&lNtEdnfhal i @hndcledipared apart
fromand substantially | on%l tudinally parallel to the first substantially

el on%atfd plirsttaseund paish thrpughaecopdustar diatforms asecopd sibsientiadlyrelongated patiest  gr ound
t t i i ad .
patc rou(gnhé"c%r}ﬁér?%aéw s?a(tbelsa?k)a ROMSHY ﬁ:&@nﬁal?q&@&gdlgél%?aég%Q& £ a

different |ayer ate which in turn s con to the first
ground pat cdubstimtieliy Blopgatelqatietnyand theo@cond terminal is connected to the first ground

patch through a first via that connects to a second ground patch on a different layer in the
substrate which in turn is connected to the first ground patch through a second via.

20
In accordance with a second aspect of the invention, there is described in an optical
component having a carrier and an optical device, a method for designing the layout of the
carrier. The method comprising the steps of providing a pair of terminals, connecting a
resistor to a first terminal, connecting a wire bond in series with the resistor for connecting

25  the resistor to an optical device, and connecting a first ground patch to a second terminal
and an optical device for providing a common ground on a first surface on a substrate on
which the carrier is based, whereby the pair of terminals, the resistor, the wire bond and an
optical device form an optical signal transmission system in the optical component. In the
layout, an optical device is disposable on a first edge of the first ground patch which forms

30 asubstantially geometric pattern on the carrier, and the first terminal is connected to the
resistor through a conductor which in combination with the resistor forms a first

substantially elongated pattern on the carrier that is disposed adjacent and longitudinally



In accordance with a second aspect of the invention, there is described in
an optical conponent having a carrier and an optical device, a nethod for
designing the layout of the carrier. The nethod conprisMagh2dee steps of
providing a pair of termnals, connectisng a resistor to a first termnal,
connecting a wire bond in series with the resistor for connecting 25 the

resistor tQu@b dﬂ@itb%ﬁ@@d?@@fth@ﬂ%t SROMESatdN N 1sd mltmhy@& adcht ch to a
second term na% an optical device for providing a conmon ground on a

first surf de@ieh lSacognﬁ@sqdrt@th@ fisst eroumd epich theough p cprductos thahlomns 2 fiseidby t he
pair of tergpdak Fl’ly élgﬁga{e%?aﬁérﬂ on te8rritk fnt L Pde A5G Om Q}Rfs’uﬁﬁéntﬂﬁy ice form

an optical signal transm ssion systemin the optical conponent. In the
| ayout, an logitudiakllyeavdllgbtojthe ﬂlss-mbstaﬁlaéy elangatdd naﬁﬁme%l@éh‘l)tfec@wetelﬁmmlt gr ound

pat ch whi ch Lé?mga% S8 R ﬁrwgé@g}@ da Fclhltl%/ R%@Oar@ﬁlsw.&haﬁé hfm ey sEdGd g?ouaa er, and

the first termnpar i's con resistor throu g confuctor whi ch
i n conbi natpatwh oniatdifférénd layesinsbosub§totarshiah fni tnmtis ccsmb@tchmttheaﬁﬂsygrellmdngat ed
pattern on t ar g el i s disposed adjacent and longitudinally 5 16
March 2006 pgcgﬁlg aqsefénla%e first edge of the first ground patch. Also in
t he | ayout, the second termnal is connected to the first ground patch

t hrough a o ﬂﬁ:tor that ormme a second substantially elongated pattern on
the carri erPHiAeseription OfDIawigs . ¢ om and substantially |ongitudinal |y
paral | elo t Edbuirhéntssdf theinséntioh bl describbdmgéingfter péth referncento thet diewiags and
termnal 5 is connected to the first ground patch through a first via that
connect s t "HEecond ground patch on a different layer in the substrate
which in turn is connected to the first ground patch through a second vi a.
Brief Description of Draw ngs 10 Enbodi nents of the invention are described
her ei nafterF'%m1t1F|aPE?%W‘B%@“PBW‘P%‘C@@SW?}QS in which: Fig. | is acircuit
di agram of an optical device; 15 Figs. 2A and 2B are plan and side
cross-sectional views of a conventional |ayout of a carrier in the optical

devi ce bf Fiigs. 24 ang2B areplahandssidgcrgspraectianah viewg of deenvertipspldgyqueeffonses of
the layout éar'netrhpthg%tfc'a?&evﬁfe OFF%$1, 2A  and 213;

Fig. 3 shows graphs relating to frequency responses of the layout of the carrier of Figs. 2A
and 2B;
20

Fig. 4 shows a graph relating to the frequency response of the optical device with a laser

diode mounted on the carrier of Figs. 2A and 2B;

Figs. 5A and 5B are plan and side cross-sectional views of a layout of the carrier in the

25  optical device of Fig. 1 according to an embodiment of the invention;

Fig. 6 shows graphs relating to frequency responses of the layout of the carrier of Figs. SA
and 5B; and

30  Fig. 7 shows a graph relating to the frequency response of the optical device with the laser

diode mounted on the carrier of Figs. 5A and 5B.



20 Fig. 4 shows a graph relating to the frequency response of the optical
device with a | aser diode nounted on the carrier of Figs. 2A and 2B; Figs.
5A and 513 are plan and side cross-sectional views of & Mayo2to6of the
carrier in the 25 optical device of Figg. | according to an enbodi nent of
the invention; Fig. 6 shows graphs relating to frequency responses of the

| ayout of tjj@erfthMeSérigtfonti 9s. 5A and 5B; and 30 Fig. 7 shows a graph
relating to the frequency response of the optical device with the | aser

di ode mount’dg ngsd fopeonyentionaldesignsygf opticat devige parsisrs tg bg gmpgyedsoshade | nventi on

Descri pti onsth@n18&84nd Rsorfafipeaky dt ARl red e @O maP be ARIVIAS is deMéSQI BArriers to
be inproved so that insertion |oss and resonant peaks at high frequencies

may be al | eoptimized layquta depoedingtg eppodiisnts of the dnveaijen descriped berginatiert dhe

embodi "?nt Spiifni ngns'a?é’fc'ﬂge'v%'b)gl%ﬁgsﬁén?ﬁqhgﬁgrﬁ?]ﬂ%:qgt'h ol 1€ carrRRl idth&at i ons are
achi eved by redesigning the signa ow paths o tl%e carriers, so that
parasi ti c qapaiticicapaciances ofithecarriars irergluegde reduced. Wth such optim zed
designs, the carriers may be used for 10-G gabit rate data transm ssions
with | ess signal distortion. 10 Enbodi nents of the invention are described
her ei naf t erWith tuchropfirized designs, thtiearigs mapbe ustd forcl®-@ifgatht gte dhta t he opt i cal

devi ce incltpdi nﬁsia[ps Oi@;[li é:sal CP(H%onlelr]]t and carrier therefor. A |ayout of
the carri er™ PRI HILESHYATE "W unt ed t her eon accor di ng to an
enbodi ment of the invention is shown in plan and cross sectional side

views in Figs. S5A an B, 15 respgctiv .. The carrier is structurally
based on a tE?é’f‘?%{’[tse‘%é%E?né N A &é@“ﬂ‘%@ﬁ‘?‘{&vﬂtﬁf nee g theg gﬁ%tors for
al | owi ng sid@nk of FigNg Mesepticl davick noluding gn bitialdoaipotenEidl Eaprier tidrgforl A

ref erenci nqﬁ The_ conductors and resistor RES are etched and laid onto the

substrate 29U ofthe sarpef iy lasepdiode f-Dypqpnteditherequaceqrding ggan gmiodingnt g e g

from 40 to fehahvantioR shéven [nARAT andicRESsdetibabsiBDVIBWE f M. 3ATaha $B, gr ound
patch GND1 which is generally rectangle
15  respectively. The carrier is structurally based on a substrate SUB and includes a resistor

RES and conductors for allowing signal transmission and forming the ground GND for
signal referencing. The conductors and resistor RES are etched and laid onto the substrate

to form a pattern. Preferably, the resistor RES value ranges from 40 to 60 ohms.

20  The laser diode LD is mounted on a first ground patch GND1 which is generally rectangle
in shape and patterned on the upper planar surface of the substrate SUB, the size of which
is substantially large in relation to the real estate of the carrier so as to provide the laser
diode LD with a heat sink for dissipating any heat generated by the laser diode LD. The
laser diode LD is also connected to the first ground patch GND1 at the mounting positions

25  for connecting the laser diode LD reference to the first ground patch GND1. The laser
diode LD is disposed on an edge of the first ground patch GNDI.

The pair of input terminals T1 and T2 is disposed along the edge of the carrier, whereby

the input terminal T1 forms an extremity of an elongated conductor that is connected to
30 the resistor RES at the other extremity of the elongated conductor. The resistor RES is in

turn connected to a conductor patch forming the node N1, to which one extremity of the

wire bond WB is connected. The other extremity of the wire bond WB is connected



in shape and patterned on the upper planar surface of the substrate SUB,
the size of which 1is substantially large in relation to the real estate of
the carrier so as to provide the laser diode LD with B Maati26nk for

di ssipating any heat generated by the kaser diode LD. The |aser diode LD
is also connected to the first ground patch G\DI at the nounting positions

25 for conngeliiyte tﬂehﬁsel‘ #38¢ LOIapAie 148 difca TEnp@: fhdhdidhGop bf thE lagéralivtid pat ch
G\D1. The |l aser diode LD is disposed on an edge of the first ground patch

GND1. The pdd-rThsrinpusjnuminabF hiresister RES asd odeN} grem'sfﬁé%éiorm JREfIMEr edge of
the carrier %ﬂ{aﬂgyjl b&Q abjAPLHE 1 tRE Qafg%lfth-glﬁr;t%l:dﬁﬁd BAcESENTADt whiG than

el ongat ed Cpg ctor t i'S connecte the resistor RES at the other
extrem ty déset diededi) pﬁghsp@@hdc dihd irstapgularmadienndslss lopgitueimally oftkpgonal o the

connected tg i%fﬁgp%pérgﬁn t&Gi8i M ng the node N1, to which one extrem’ty

of the “wire nected The ot her extremty of the wire bond WB
is connected 16 March 2006 7 directly to the | aser diode LD at the | aser

di ode LD 1 ARthe AQHAG S AORsPhd trbggl&?\ggé bHAAAG: snbbhy 1T B, bothbkied £ M nal I

resistor are rect'angul ar pattern that is
di sposed ad:pamaeﬁmg the nddeeN bubgaes:ofpad TR Tilertsit vgredond ISpamcwd@ﬂE)r teston thehi ch t he

| aser diode LD.is_.di .The .rect an att rnis also longitudinally
or t hogonal 'Pthrftﬁ8f9'§?2§8r o%flsf%e‘f?lpg’t’g g{? eﬁ‘é’?ch GND 1. To the node Ni
and thegtest pad TP a test wire bond (not shown) is also connected for
connecting .t he nod ad TR. T est wire ' enoved
after test t?ShaadePJ\"iSé&P?%eg) &acetnﬁg) alnzfgéeroaﬁ%ﬁfét ground-paj ﬁlﬁ%m‘ {)’lﬁt"huant to
assenbly. X@mBaRCcRE the 8dbe 0P theirst 5RME pakcR AiNIXIEdH witich @B BelgRodefLD Re fi r st
ground patch D1 that is in turn a%| acent to the ecd_ﬁnﬁgg the first ground

pat ch GNDL Dposgdi SHICE Hie tesh ¥ire bancig&sqdre fempogRrcy,eroaert Nlfethedst wire
bond is Usgﬂdt’[? dhﬁﬁ?@ﬁtﬂfg‘ andl 1§r@ﬂﬂﬁ‘éataﬂ1éh@stﬂ@dﬁc E“obleﬁh dffyardskislcapagtghcd P duri ng

testi ng and IS renoved after testi ng t he | em of par asl tic capaC| tance

15 P_CAP duRGAP dusdo the pataspit PRRsece ﬁééteé‘f paé CP@BJPtObﬁ@t wahetertyr t hat
i nadvert entéo){thfﬁgﬂgg {o tR&foPRatidh 3f|ﬁ’?e L@Fe@@i{ahpd?rcﬁft isldMBvikfed; €SONant circuit is

alleviated. The input termnal T2 forms one extremty of an elongated input
ground patch that is

The input terminal T2 forms one extremity of an elongated input ground patch that is
connected to the first ground patch GND] at the other extremity on the upper planar

20 surface of the substrate SUB. The elongated input ground patch is a strip of conductor
which is longitudinally parallel to the rectangular pattern consisting of the input terminal
T1, resistor RES and node N1. Preferably, the spacing between the elongated input
ground patch and the rectangular pattern ranges from 0.10mm to 0.2mm. Also, the width
of the rectangular pattern preferably ranges from 0.15mm to 0.3mm. Further, the width of

25  the elongated input ground patch preferably ranges from 0.16mm onwards. Still further,
the combined lengths of adjacent edges of the rectangular pattern adjacent to the elongated
input ground patch and the first ground patch GND1 is preferably less than or equal to

2mm.

30  The input terminal T2 is also connected to the first ground patch GND1 through a via V1
to a second ground patch GND2 on a different layer in the substrate SUB, such as on the

other planar surface on the substrate SUB, which in turn is connected to the first ground



connécted to the first ground patch GNDI at the other extremity on the
upper planar 20 surface of the substrate SUB. The el ongated i nput ground
patch is a strip of conductor which is |ongitudinallyiemaghb@ms to the
Tectangul ar pattern consisting of the ignput termnal Ti, resistor RES and
node N1. Preferably, the spacing between the el ongated i nput ground patch

and the reghLRRGNIB thRARizh 8 hEmb&Ehs WR0oUs Oy A Q0my § &rtey%E’éBed BhisRvthd f38t Wi dt h
of the rectangular pattern preferably ranges fromO0.15nmto 0.3nm Further,

the width cround peieh GNRngbitleast ongrbithegiiasifd Vaal ¢ br ¥? éxrspfatably disgagrds from
0. 16mm Onv‘@{/iﬁﬁn a glrrdlc.!: l)fxiaﬂli{lg 6.@!? mm H}ﬁ tﬁ’é)émﬂr gﬂhé ﬁ@&tdlﬂﬁjeq;fl). adj acent edges of

the rectangular pattern adjacent to the elongated 1 nput ground patch and
the first ground patch GND1 is preferably less than or equal to 2mm 30

The input termnal T2 ] . fi G\DI
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substrat e Shfsut sudahe etindsedtlineut at: sleywoih graphs muHig. &c Botnresulis sbabst r at e SUB,
through . iEEInegn RC T Arteing giblehty JeSE0nds MoutBA R S Re e 1ot
ground pat daviahlhk.coAdentie@s layointds aipraxiraately a8.9412, whi thevidseationMbssi of ther ef er abl y
di sposed withi [

acircle of radius 0.48 f he centre of the | aser
~ di ode LD. §affPéB%Vé'}Fc © PRIIPiSTL'BYOUL S PPy, x'é’%?frgﬂ “éé'gggit ransm ssi on means
obtai ne@ for a conventional [|ayout and the optim sed | ayout are shown in
graphs in Fig. 6. Both ults shqw di screpancy in that at the operating
frequency owge_t Sert em@musﬁg%g‘s CSW‘ef’ﬁ}éepfg%“ rfcgrrespﬂ%s\;ioﬁ&epﬁgca?
convent i 0Nalevic@YPinsinfsidA Re@d 19816 bdtainéd SdBhowhd LorhpiLiniFis &1 @ | oss of
the carrier having the opdtl m sed | ayout is approximtely +0.25dB. 10 \Wen

the | aser dipewting fiequsn $ SGHanthe geaph shawsdhat therrois np dopgeincipsonaaipstise of t he

opti cal dq}{itlféqfré%lﬁer{cw&ﬁmsé,%l%h MBI Shat SigflSPanSi iRl ARGudNfe SHRWN as a graph
in Fig. 7. At the operating freque_nccgb o? 15. 5GHz, the graph shows that

t here i 8 noompaegnt arg npedigpdet Wiragrittgdpytthelaser dipde kBy response, whi ch nmeans
that signals transmtted through the optical 15 conponent are not distorted

when emtted by the | aser diode LD
In addition to the alleviation of the resonant peaks and insertion losses at high frequency

operations, because of the optimised layout of the carrier, the carrier may advantageously
be manufactured with greater ease than conventional designs of optical device carriers.
20  Furthermore, the implementation of such an optimised layout is also more cost effective,

therefore providing for a low cost optical device carrier.

In the foregoing manner, there are described optimised layouts of carriers for optical
devices according to embodiments of the invention for addressing the need for

25  conventional designs of optical device carriers to be improved so that insertion loss and
resonant peaks at high frequencies may be alleviated. Although only a number of
embodiments of the invention are disclosed, it may become apparent to one skilled in the
art in view of this disclosure that numerous changes and/or modification can be made
without departing from the scope and spirit of the invention.

30



In addition to the alleviation of the resonant peaks and insertion | osses
at high frequency operations, because of the optimsed |ayout of the
carrier, the carrier may advantageously be manufact ur egiMwich boogr eat er ease
“than conventional designs of optical device carriers. 20 Furthernore, the

i npl enentation of such an optim sed |layout is also nore cost effective,
therefore prQMiseli Ng for a | ow cost optical device carrier. In the foregoing
manner, there are described optimsed |ayouts of carriers for optical

devi ces acclor di hyan eptisphsompaignt Baviig a qeerisr agdan orsigalidsyicaddpxostefibe t he need
for 25 convgnlel Ostabrisiigsi gns of optical device carriers to be inproved so
that insertion loss and resonant peaks at high frequencies may be

al l eviated. Although only a nunber of enbodinents of the invention are

di sclosad, it ..apparent to one skilled in the art in view of
this di §g| osur ggﬁﬁﬁgt%i;%ﬂﬁrrg?lg’us changes and/or nodification can be nade

W t hout departing fromthe scope and spirit of the invention. 30 9 16 March
2006 Cains: 1. Intan o&t@egi(l) gamponent having a carrier and an optical
device, a Iayouf”%sfscfrﬁg" Carri er conprising: 5 a pair of termnals; a
resistor connected to a first termnal; a wire bond connected in series

with the resistor .fqr connecting the resisto 0 an 10 tical device; and
a first ground B3tEHC ﬁ?ﬂé‘&‘ftg%mtg%"%f ‘%‘é’c%ﬁﬂas{sgf %ﬂrﬁgﬁneﬁtﬁ?ﬁ tﬁgFesg%ﬁhoea&i ng to
an optiwal opdesidedcd;and provi ding a common ground on a first surface on a

substrate on which the carrier is based 15 whereby the pair of term nals,
the resistor, the wire bond and an optical device forman optical signal

transni ssi on systfRgrdunt PercwPdrins@td ©QEBEIAE FérmMaLArRi for conhédting weggpriodl t he
first ground patch is_configured to receive an optical )
device for providing a common ground on a first surface on a substrate on which the
carrier is based
15
whereby the pair of terminals, the resistor, the wire bond and an optical device

form an optical signal transmission system in the optical component

wherein a first edge of the first ground patch is configured to receive an optical

20  device, the first ground patch forming a substantially geometric pattern on the carrier

wherein the first terminal is connected to the resistor through a conductor which in
combination with the resistor forms a first substantially elongated pattern on the carrier
that is disposed adjacent and longitudinally orthogonal to the first edge of the first ground
25  patch

wherein the second terminal is connected to the first ground patch through a
conductor that forms a second substantially elongated pattern on the carrier that is spaced
apart from and substantially longitudinally parallel to the first substantially elongated

30 pattern



20 device, the first ground patch forming a substantially geonetric pattern
on the carrier wherein the first termnal is connected to the resistor

t hrough a conductor which in conbination with the resiéiaichbismsns a first
substantially el ongated pattern on thejgarrier that is disposed adjacent
and longitudinally orthogonal to the first edge of the first ground 25

patch wherein t%en%ﬁﬁﬂﬁgetcbﬁd ZRAk! i§ SornOQALH trPhs b )ﬂalgﬁl‘iro g patch

through a conductor t orms a second substantta ongated pattern on
t he carri ervia thatconsectsyia@serond pround pateinorcanditfsghislayenin the subsiratagyhiohdn nal | y

parallel t i Lall I te ttern 10 16 March 2006
wher ei n thguégg%cfﬁxh&ﬁ%drtﬁqﬂlﬁe{iﬁ%r@t{%b@gﬁ\ég&ﬂgg a S'? %Oglgfv?a?st ground patch through
a first via that connects to a second ground patch on a different |ayer in
the substrate i i urn i nne he fir roun atch through
a secon viazta. \gqlﬁglpa?lﬂlér} té"y%lﬁ'fn gs“ﬁ" ?rnemctﬁga%?ndtﬁ?f%gra&n %%tﬁ%e'\?#ﬁg HRSE’&t he

spaci ng betsasmd sttseantiallysdlorgattd psisrnardnges bativaat 0.40 toy0.2mengat ed patterns
ranges between 0.10 to 0.2 mm 3. The layout as in claim2, wherein the
resi stor value ranges between 40 to 60 ohns. 10 4. The layout as in claim
3, wherein 3 he vihdldyomfasihelaibi 2, Sthefeitbtht eRistorhale @hgsidaivedn 40 &f d0edhmsl anges
between 0.15 to 0.3 mm 5. The layout as in claim4, wherein the | ength of
adj acent edges of the first substantially elongated pattern adjacent to

the secgnd gubstrapldysht a¥ i¢1R0R vaRreRPthE Ridih 8Nde Bixst siMBtahiidiSteligaied of the
first ground patch is less than or equal to 2 mm 6. The layout as in claim

5, wher ei n ReHemdaeshertyeen 0-5 9i08%ed on the first ground patch within a
circle of radius 0.48 mmfromthe centre of an optical device di sposed on
the first ground patch. 20 7. The layout as in claim6, wherein the width
of the second sUbgilayaetiagiin claigl badgredtthe agthef adjpesnpedess efthe fish 0. 16 nm 8.

The |'ayout ikt Abaled RGH ShAcéE (e EctbncbahAAMY Bohis) ARGARS Pattern

15  the first edge of the first ground patch is less than or equal to 2 mm.

6. The layout as in claim 5, wherein the second via is disposed on the first ground
patch within a circle of radius 0.48 mm from the centre of an optical device disposed on
the first ground patch. '

20
7. The layout as in claim 6, wherein the width of the second substantially elongated

pattern is greater than 0.16 mm.

8. The layout as in claim 7, wherein the first substantially elongated pattern is

25  substantially rectangular in shape.

9. The layout as in claim 7, wherein the second substantially elongated pattern forms

a strip.

30 10.  The layout as in claim 7, wherein the second ground patch is formed on a second

surface on the substrate.




25 substantially rectangular in shape. 9. The layout as in claim?7, wherein
the second substantially elongated pattern forms a strip. 30 10. The

| ayout as in claim?7, wherein the second ground patch ieMh@kp®d on a second
:surface on the substrate. 11 16 March 32906 11. In an optical conponent
having a carrier and an optical device, a nethod for designing the |ayout

of the carrjjer, 1f AfopiRhNQhpSAHP hdvild Woatite atd SPSptiRhl devitd RRANdIPY a pair of
t er m nal S, connect | ng a resi stor to a first term nal . connect| ng a wre

bond in serdegignipg the layeut ofdhs eprrigr, themethod peraprising theensedi stor to an  opti cal
device; and connecting a first ground patch to a second term nal and an
optical device for providing a common ground on a first surface on a
substrate on whipodviditga pair ofiterminads; based whereby the pair of terminals, the
resistor, the wire bond and an optical device 15 forman optical signal
transm ssion systemin the optical conponent wherein a first edge of the
first ground patoimectingeomasistgutoadirstaermdeadi ve an optical device, the first
ground patch formng a substantially geonetric pattern on the carrier 20
wherein the first termnal is connected to the resistor through a conduct or
which in conbi padrectingd wite bdie i esies imith tHeaesimorafof ¢canaécting ldwtresistorab hiy

el ongat ed pat.tqrn .on the carrier that is disposed adjacent and
* 1 ongi t udi ndPHCAIGPYiIEGEBhal to the first edge of the first ground patch 25
wher ei niat he second termnal is connected to the first ground patch through
a conductor that forns second substantially el ongated ttern on the
carrier that iscewe@waﬁra%&rfwrﬂrpa é%segawﬁtfaﬁwlérlﬂgn waaﬂquﬁ%n ly

paral l el t Qrévifing b tSthmdh BRuadbn akilsy si@f00@4 &MstrA@bA Whidh the carrier is based

whereby the pair of terminals, the resistor, the wire bond and an optical device

15  form an optical signal transmission system in the optical component

wherein a first edge of the first ground patch is configured to receive an optical

device, the first ground patch forming a substantially geometric pattern on the carrier

20 wherein the first terminal is connected to the resistor through a conductor which in
combination with the resistor forms a first substantially elongated pattern on the carrier
that is disposed adjacent and longitudinally orthogonal to the first edge of the first ground
patch

25 wherein the second terminal is connected to the first ground patch through a
conductor that forms a second substantially elongated pattern on the carrier that is spaced
apart from and substantially longitudinally parallel to the first substantially elongated

pattern

30 wherein the second terminal is connected to the first ground patch through a first
via that connects to a second ground patch on a different layer in the substrate which in

turn is connected to the first ground patch through a second via.



30 wherein the second ternminal is connected to the first ground patch
through a first via that connects to a second ground patch on a different

| ayer in the substrate which in turn is connected to tdMadfche®6 ground
patch through a second via. 12 16 March22006 12. The nethod as in claim 11,
wherein the wdth of the spacing between the first and second
substantially el ongated patterns ranges between 0.10 to 0.2 mm 5 13. The
method as in claim 12, wherein the resistor val ue ranges between 40 to 60
ohns. 14. THe ndthnawthed a5 in <3 b whereitiher width ofitee sppeipmhbesyeqnbe first and

subst ant i aldyon@lsORBAHAT cIBiEhted phidA 1A s BAWEEEN  PtolP lnfh 0- 3 Mm 10 15. The
nmethod as in claim 14, "wherein the | ength of adjacent edges of the first
substantially elongated pattern adjacent to the second substantially

el ongat gd pat t efige fRthod Wi didimSi, #HGEn e G0l ValiRlra eQHBQ&ﬁP&(ﬁB 60S |ess
than or 'equal to 2 mm 15 16. Thé met od as I'n cla 15, erein the second
via is disphsed on the first ground patch within a circle of radius 0.48
nmfromthe centre of an optical device disposed on the first ground
patch. 17. The method as in claim 16, wherein the width of the second

subst anti alldy elThagethed as R(clqgmt 3ewherein tigr eidtheof theh@mt Dbdkantiatly elbBgatebhe net hod

as inclaiml7, wherein the first substantially elongated pattern is
subst ant i amaéerpémgg%%eﬂvganh.#tgﬁgip@m. 25 19. The nethod as in claim17,
wher ei nit he second substantially elongated pattern forns a strip. 20. The

h [ lgim 17, wherei.n th con . [
gg:; ogg a: u:’ ag eaflaﬁ m(emgd as ﬁgcﬁzlpglt ltél', \?vg%glﬁ?hedletggrtl?gp e%J J%grgt%ggéssof ];h%r 1rstd on a
substantially elongated pattern adjacent to the second substantially elongated pattern and

the first edge of the first ground patch is less than or equal to 2 mm.

15 16.  The method as in claim 15, wherein the second via is disposed on the first ground
patch within a circle of radius 0.48 mm from the centre of an optical device disposed on

the first ground patch.

17.  The method as in claim 16, wherein the width of the second substantially elongated

20  pattern is greater than 0.16 mm.

18.  The method as in claim 17, wherein the first substantially elongated pattern is

substantially rectangular in shape.

25 19.  The method as in claim 17, wherein the second substantially elongated pattern

forms a strip.

20.  The method as in claim 17, wherein the second ground patch is formed on a second
surface on the substrate.
30




