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This paper“scnbes a revolutiom呼,yd practicd,approach to pacLging

OfOpDehttdc modules‐s approach callsおr ttandoment of憮 無烈 tional

approach to optoelectonlc pack噸 範,that of pe…nt predSe placement of

vttus opticd ∞mponents inside tt module, which must witsund

enwonmental and apg factors in leld operatio■ Lste4 miCrO"餞山rs逮ide

缶

“

リ ル 妨 暉 餞 グ mOdule p酬畿 continuo鵬 ,optim dittent of te

optical components.The contol sitts fedbackto ttE microacmtors are derived

■om monitoring one∝ mo"key perfomtte paFameters 9fm system`釉 s new

approach tt more arordable tanhse pre輌 m prOductitt because tt repl“es

血〕active monitorinJalⅢ面 prOCedure now面岬 Mce on歯に― ufacting

a。。rconenpeFfOmed manually)by ba耐 置 回 副 h畑 山 g prOcedures,■e predse

alirent needed for 軸山型翻bmm∝ ndttes 宙■ be ac∞到直shed

画 側 面 山 h憮 量eld under dttmに servo contole

A conventiomal laseratanttmltter module mvolves essendally tree to four

opticd compnents‐ 1騰 laser cl珈,憮 働g pinil,an。メCd iS01ator and

五 crolens for bem∞llm狙0■ h low‐end pro仙撻,the optical ttolator and

microlens籠 ,omltted,and l鶴 proper alignment bemen山3 1aser Chip and lm

mer pivil is dCtemined primarily by th highe就 ooupling eEciency.■」s

micdly r∝脚Юs a relative ali卿鵬 nt riSiOn ofl‐2μコL■おhぃ面 to note

色誠 ■ere exlsts a t鋤ばボ bmem peak coupltt ettdency att alivent

sensi静山り:ifte iberatipお prepared so tat■ foms tt optimal short‐ foca14en山

lens,ten tte coupling誦 clency ctt be as hin as 80‐ 90%but the p/os五 on

sensitiviv iS h血 lowasubmicrou range.Ths is mdesiFable Or Щ口れ山おle in a

7nnmuFacming mtton麒 斌,so a nono脚血狙Eberatip lens is used which reduces

h      C01●■■ erlcねncy to o●ly 10'0%b耐 11lows fnr"mll轟 bronder

derancc h pos亜on.Low‐翻 productstherefore can be mmufacted by tt so―

“
鵬d"passiveW alirent teChniquc,mere∞ mponents are put“Ⅷ o■ a

commo3 substate(Onen sili∞⇒ att pos五oned using photolithogaphicdly
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demed s01der pads andに」CⅢ)m∝httCal stops andguides.(ThsiS the so‐ caned

"s・ili∞n“op饉cd=hnCr:協h91。gy.)

For higheend products,requrements for 10w noisc and low dstortion

醸 essitte h inclusbn Jmicro‐ optid isolators bttem the hs∝ chip and血

昴 er‐pinil h漁〕ptth鰺.疇 reldiVely large separation betteen誦 ●Iaser and

h Eber requres an oFtiCd desitt invOlving a ptt ofoo■imating and refocussing

lenses.0能L■ese modtts csuch aS■ ЮSe used in CATV tan・ missb⇒ Jぃ

reqwe hま coupled power h order to maintain a high siunoise厠 巨o for the

tasmlssion link so量 威 仕F alittment sensi府 iv nmmS h山 顔id.鴨
pacLging of tese components m only be done,盤 oo鵬iderabL cott ald

throumput do解山 種oL鵬曜 active mommtt during Eberealirent.Part Of

te cost com“ Oom tt requirement協 6_e‖opttar pachging alivent燿

回山由血週a■ertt m直山 leaves the m     aOora

MiЩm醐踊己 血 cコopbbnics provides a ttchnolo野 whereby movable

micro‐renector el田口壺 can ble built i山 ide the pachge to ctt out Optical

ali脚颯 ,usl■ feedbackecontol stted tO an algorithm derived■ om several

mattored peromme parameters,such as sigtt dismrtio■ nOise and cattled

pow, The mlcro―renector has t訥り‐dimensicttd degにe ofttedon h itt motion9

can bettmd血 an mchip micコ om町,and Pefomsthe   は on a

∞
…

baSiS While tte las∝ mo山におoperatinghttD Eelt the same hction

nowcarled outby an opedoron teコ ロ山血山 gao∝ These new oomponent

eliminat h adive alignmentstp now rewedh tt mmufacting process We

call ttis‐ルg JttCれ″箸tChnO10w。 ■艶various optical components as we■

郎鵬 dorore■ector are ttsembled価 憮 lasamodule and‖loosely""山野 d

usng passive alignment techniⅢ s,emling pmmel batch processes to be used

duringmanufaming.h伍 s wa.y“の rlivaPacagiilFgtechnolo野 Ladsto alower‐

∞魂 arordable hi■ppeFfO―Ce optoelectonic module.

h emmalcMり laSer cCL)麓 ano■er example ofa large butt opticJ

ins―ent whose high cost large sLe a己 漱亀雌 limitS h applicabilむ and

maketttze.httE CATV module wc∞ nsm coupling between alaser or other

optical component wi■ a relat市 01y sman waveguide and an optical aber wim a

mode d鉦動∝ontt orderof10即 .httECL,showninF増 .l be10鶏 arelatet

but m_ore compltt problem occurs when light must be coupled量 om tt small

cross‐section wave頭

“

oftt LS∝ into“ extema1 0ptica system tt back飾
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the laser. The tuning of the laser imposes additional on the range of

motion and position accuracy of the microreflector.

Figure l.Tunable ctteFnd`剛 iv dodelas"cQ)COnSiSting ofa semiconmor

gam medium,a crossedpair ofwlinttcd lenses and amoveable dcromachined grat―

mg.

鴨 硼 由五嘔 輸chnology for血s wpe of"如口山le laseF On a Chip",is aga.m

儀 movable microrenecto=,which in漁〕casc ofFig。 1鮨 equlpped wi■ a grating

mぬ∝tan a ntts.face.■ 臨 microreiector is simttr to the one used for active

alignment,buttt med肛 山al¨ entS are direrent.恥 position accuracy of

樋 renttris on tt order of O.l ltm m ens‐c eac■ coupltt back m the

laser。 口臨range ofmotionお dependent on量斡requlredwavelenmming range,

but will ttiCdly be on tt order of several hundred牌 .The sLo of憮〕ECL

microrendor is also sittcantly hrger th口 "tat used for active alirment.TO

m面 wit the 200脚 m diameter beam at an lncident angle of 80 deg.,■ e

rendor has to be 800 μm long.h addition to ttse requcments on mechanical

s搬,rmge ofmotion and"cmcy,te microrenector for tt ECL on a C晦 ,like

缶 onc used h山騨鵬軋 muSt be technologlctty compatible with the silicon‐

叩ica bench and conventional如 銘劇dc加歯 tchnoloJes

ms talk will discuss in detail recent progress in silicon mlcromachined

亜岬 h赫 cs technology,which LdЩ おs fabricatton technologies invol宙鴫

silicon microhinges a直 ∞mb‐driven面crovibromotors,as wen as」臨 OptiCal

perfomances ofthe micЮphotonic system。

639


