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ልᕏٙႡӉfࠅ
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1×2 Optical Divider Design Using Periodically 

Segmented Waveguides 
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Abstract 

 

In this letter, we use the periodically segmented waveguides（PSW）to design a 1×2 optical divider. 

The periodically segmented waveguides can avail the mode transforming to reduce the insertion loss 

and taper the refractive index along the propagate direction to redistribute the lightwave energy. Thus, 

by reducing the radiation loss of taper waveguide, the proposed structure has a high transmission. 

Furthermore, the proposed technique is simple to implement with a single-step fabrication process. 

 

Keywords：：：：periodically segmented waveguides, optical divider, insertion loss. 
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ݴᄌήᄣ̋dෂ୕˸ཥܢၣყၣ༩ٙጳৎdԴஷৃ᎖ᄱٙცӋϋԸ͟ڐ

ෂ፩ৃٙ˙جʊೌוج༱৷࢙ඎৃd̀ ࠅ˸Έتෂ፩Έৃ˸༆Ӕ᎖ᄱٙ

ცӋdவࡈഐ؈ΪϾڮආəΈஷৃҦஔʿጐΈኪҞή೯࢝f

ίጐΈኪʩʕdৃ ݊͟ΈتίΈتኬ�PQUJDBMXBWFHVJEFT�ʕෂd

ࠅ੬ࠠڢ፩̈၌ࣛdνОԴΈঐѩʴʱৣ݊ࡈਗ਼Έఊɓ፩ɝ၌ʱৣՑεࠅ

ٙfމəίΈᜄஷৃၣ༩ɪ༺ՑৃѩʴʱৣٙͦٙdცԴ͜�Ò/ٙʱΈኜi

࿁ጐΈኪϾԊdʱΈኜ݊͜ۆԸਗ਼Έৃʱৣෂ፩ՑՉ˼ʩfϾ�Ò/ɦ

Έኜٙਿ͉ఊЗ݊�Ò�ٙ :ۨʱΈኜd̴੬͜ԸЪމΈ̌ଟʱৣኜ�PQUJDBM

QPXFSEJWJEFS�dΈකᗫ�PQUJDBMTXJUDI�dΈΥϓኜ�PQUJDBMSFDPNCJOFS�ഃd

Չ˴ٙࠅഐ̙ʱϓʱҋόʱ˕تኬၾᇩΥόʱ˕تኬՇɽᗳdϾʱҋόʱ˕ت

ኬɦʱϓՇᗳdɓމ࿁၈ό:ۨʱ˕تኬ<�><�>d̤ɓڢ࿁၈ό:ۨʱ˕تኬ<�>f

Ͼމə༺Ց৷ܓጐʷdϞ༰৷ٙԉܓdฦঃֻֻೌجᒒеf

Έᜄίෂࣛٙฦঃ̙ʱމᔷᛃהிϓٙᛃϜฦঃ�#FOE-PTT�eஹટኜձ

Έගٙટᚃฦ̰�4QMJDFMPTT�eΈᜄٙڏΫฦ̰�3FUVSOMPTT�eتኬձΈᜄ

ʘගٙౢɝฦ̰�*OTFSUJPOMPTT�dϾౢɝฦঃίίጐΈኪʕ݊ɓܘࡈᘌࠠٙ

ਪᕚd̴˾ৃڌஷཀʩʘٙܝฦঃܓf̙ঐ݊͟Έᜄձጐʩʘගٙ

፹З�NJTBMJHONFOUT�dאጐΈኪتኬձΈኪΈᜄʘගʔΝٙұ࢛ଟהࢨˏৎ

ٙിचဧˀ࢛�'SFTOFMSFGMFDUJPO�d݊͟אጐΈኪتኬձΈᜄʔΝٙᅼ࿒ˉʂ

ପ͛ٙᅼ࿒ʔʸৣ�.PEF�NJTNBUDI�ฦঃfה

ίʱΈኜணࠇʕdᅼ࿒ʔʸৣฦঃٙਪᕚ̙л͜နᜊتኬ�5BQFS�༆Ӕd

နᜊتኬٙ̌ঐ˴ࠋ݊ࠅபᅼ࿒ˉʂᔷ౬�.PEF�TJ[FUSBOTGPSNFS�dމəίෂت

ฦঃձᇩΥࣖଟʘග༺Ց௰Գʷd̴̀ঐԣ˟࢛dԨҎૐ˸ఊᅼ࿒ෂᅧΈ

ఙdϾܓڗး̙ঐ൳൳λi.�)�)Vഃኪ٫d̈ίနᜊتኬԴ͜ұ࢛ଟန

ᜊٙ˙ό<�>d̴ٙᎴᓃ݊ᒒеཀε࢛ٙʿЭฦঃdʔཀ̀ۍᄣ̋ᕘ̮Ⴁ
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Ӊi̤Ϟኪ٫̈Դ͜ಂٙʱتݬኬணࠇί◚აɪ<�><�>d͟ቇᜊ

ʷ̴ٙʱݬˢ34�4FHNFOUBUJPOSBUF�d̙˸ҷᜊتኬෂت˙Σٙұ࢛ଟdᜫɝ

፩ɝ၌Ց፩̈၌Ϟ༰λٙٙᅼ࿒ʸ͟ت࢛ dৣ̴ ϞቇΥ͜ίОҿࣘձتኬႡி

ҦஔٙᎴᓃf

əྼତ৷ࣖଟձଣซٙމ : ۨʱ˕ഐdცࠅϞЭٙʱ˕ฦঃd༰ٙᇩ

Υܓڗձʔცࠅᕘ̮ٙᛃϜࠅ९fટɨԸึႭ͉˖ணٙࠇਿ͉ഐd್݊ܝ

ɚၪٙᅼᏝഐ؈dˢ༰ʱ˕ԉܓʔΝࣛϞОҷᜊdᒔϞ༆Ӕɽԉܓ፩̈ෂᅧଟ

fج˙ٙ

ɚɚɚɚeeee    ணࠇணࠇணࠇணࠇ

 

ྡ � ɓ࿁ɚʱ˕ཥ༩ٙɚၪഐࠇኬணتݬʱ̈ٙಂה˖͉މdͪה

dהϞتኬேίұ࢛ଟމ O�ٙਿֵɪܔϾϓdܼ̍ұ࢛ଟ O�ձ፩ɝᄱܓ 8

ίʫٙ፩ٜ̈ᇞتኬձ፩ɝٜᇞتኬdίʕගتኬٙ΅dᇍఖ݊ ;�� Ց ;�-

ਜගdʱމနᜊتኬձʫٙʱتݬኬdՉʕနᜊتኬᛃϜԉމ ǀdұ࢛ଟΝ

މ O�iʱتݬኬމගཞʹಁԨ˲ගཞ�HBQ�ƣ4နᄣ̋dʱتݬኬ͟ܓڗɨΐ

ʮόӔ֛j

Λ=W/(N×tanθ)                      （1） 

 

ΓS=Λ×S/N       S=1，2‥N-1        （2） 

 

Չʕƫމʱݬಂ�4FHNFOUBUJPOQFSJPE�d/މʱتݬኬಂᅰf͟Ϟ

ԑ৷ٙʱݬˢdԴٙتኬᅼόַ࢝කԸiΝᅵٙdұ࢛ଟɨࠥ݊͟ʱݬኬت

ձմఖ̻ѩٙഐ؈f

ഃࣖұ࢛ଟึ͟ ;�� Ї ;�- ᇞٙɨࠥdϾʱتݬኬٙұ࢛ଟձနᜊت

ኬΝfتኬഐ̸̛࿁၈d˲ضഹ [ൿ˙Σෂᅧf
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�CFBNجձෂᅧഐٙʱ˕ฦঃdԴ͜ΈҼෂᅧኬٙෂᅧतتəՑމ

QSPQBHBUJPONFUIPEd#1.�ழ #FBN1301 ԸЪᅰ࠽ᅼᏝd#FBN1301 ݊ᄿ

ਞᅰʱࠇ༶ၑd͉˖ண࠽ҞٙᅰܓϞ̴͟ࠅ˴ΈኪʩᅼᏝٙழd͜ع

йމj፩ɝتኬձ፩̈تኬٙتኬᄱމ8ܓ ���ǄNdਿֵұ࢛ଟ O� މ ����d

ұ࢛ଟࢨମ¶O�ØO�yOމ�� ������dɝڗت࢛ǃމ ���ǄNdϞ �� ʱݬ

ڌኬಂᅰdϞᗫٙਞᅰνتݬ �f 
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ڌ �jᅼᏝਞᅰ

ਞᅰΤ၈ ண֛࠽

፩ɝتኬձ፩̈تኬٙتኬᄱܓ

�8�

���ǄN

ਿֵұ࢛ଟ�O�� ����

ұ࢛ଟࢨମ�¶O� ������

ɝڗت࢛�ǃ� ���ǄN

 

    ɓছϾԊdနᜊتኬ̀ࠅϞԑʃٙʱ˕ԉdʑʔึϞཀεٙฦঃdʑ

ঐڭᗇᅼ࿒೯ࣛ࢝ঐཞഒ࢛dԴ፩̈ঐՑఊɓᅼ࿒�4JOHMF�NPEF�d

Ց༰৷ٙෂ፩ˢfމəঐڐɓӉə༆̴ٙ၇ᜊʷdᅼᏝԉܓҷᜊࣛd࿁

፩̈ٙෂ፩ˢଟfνྡ ኬഐd̒ʱ˕ԉЭت˕dίෂ୕:ʱͪה� ����

Ęࣛdᐼෂ፩ଟึяତᜑٙɨࠥdவ݊Ϊމᅼ࿒աՑʔΝٙܓॎᕸdϾ̒

ʱ˕ԉމܓ �ĘࣛdɽึߒϞ ��Ĉٙᐼෂ፩ଟึϓމਿ͉ᅼ࿒d௵ɨߒ ��Ĉٙ

ᐼෂ፩ଟึᔷ౬ϓ৷චᅼ࿒d�Ĉٙᐼෂ፩ଟึۆ࢛fʔཀίԴ͜နᜊʱتݬ

ኬܝdί �Ęٙʃԉࣛܓdᅼ࿒ˢ༰ʔึաՑॎᕸd፩̈̌ଟᜑٙᄣ̋dɽ฿

̥Ϟ �Ĉึᔷ౬ϓ৷චᅼ࿒d�Ĉٙᐼෂ፩ଟึ࢛fவ݊Ϊމနᜊʱتݬኬҷ

ᜊəتኬұ࢛ଟdԴᅼ࿒ঐʸৣdԣ˟ə࢛ٙ೯͛f

 



ͭ֝ᚆɽኪʈኪ̊ͭ֝ᚆɽኪʈኪ̊ͭ֝ᚆɽኪʈኪ̊ͭ֝ᚆɽኪʈኪ̊ୋୋୋୋʞʞʞʞಂಂಂಂ, 65-74 ࠫࠫࠫࠫ, 2009ϋϋϋϋ 3 ˜̃̃̃
Bulletin of College of Engineering, National Ilan University, NO. 5, P. 65-74, Mar.. 2009 

 

71 

 

ྡ �ɦ ˕ԉܓҷᜊࣛٙᐼෂ፩ଟ

৷ঐٙʱ˕تኬᓥΪԴ͜ə৷ࣖঐٙʱᕎਜdίʃԉࣛܓdࠅϓމਿ͉

ᅼ࿒˲̌ଟฦ̰ʔ৷ ��Ędෂ୕ٙ : ʱ˕تኬഐ݊፬ʔՑٙd͉˖̈ٙ

ίج˙ ǀä����Ęࣛdᐼෂ፩ଟѩ̙༺ ���˸ɪdჃᎴෂ୕ : ʱ˕ഐdԨ

˲ෂᅧᅼ࿒ʔึաՑॎᕸf͟ྡ ��B�e�C�ٙᅼᏝ̙һูяତϤɓतd

ྡ ��B�e�C�ʱйᜑͪίʱ˕ԉމ ����Ęɨdෂ୕ :ۨഐձಂʱتݬኬ

ٙఙҖʱбiΈఙཀနᜊࣛݬتdෂ୕ : ۨഐٙᅼ࿒ᔷ౬ึପ͛ˢ༰ᄌ

डٙቤᐗdν݊؈ಂʱتݬኬഐdΈఙཀʕගٙʱتݬኬਜึۆˢ༰

̻ᇠd̙Ց༰ଣซٙᅼ࿒ᔷ౬fϾྡ ��D�e�E�ʱйᜑͪෂ୕:ۨഐձ

ಂʱتݬኬٙΈఙʱбi̙೯ତԴ͜ಂʱتݬኬࣛd࢛࿁ˢ༰ʔ

ᜑdΈҼίتኬʫϞˢ༰λٙෂᅧdঐᜫΈࠢڻίՉʕෂfʔཀԉܓί ����

Ę_���Ęࣛdෂ୕ :ۨഐٙෂ፩ଟึˢʱݬόҖتኬഐλdઓϤࣛෂ፩ଟ

ʊЭdԨʔྼ͜f
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（a）                                （b） 

 

 

 

 

 

 

 

 

 

 

(C)                                 (d) 

ྡ ��B�e��C�ʱйͪڌෂ୕:ۨഐձಂʱتݬኬٙఙҖʱбi

ྡ ��D�e��E�ʱйމෂ୕:ۨഐձಂʱتݬኬٙΈఙ੶ܓʱбf
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    ટഹઞীʱتݬኬಂᅰʔΝࣛٙᐼෂ፩ଟdνྡ ��Bͪה�d̙೯ତ

ίɽԉࣛܓ���Ę�ᐼෂ፩ଟ˷ҁΌΝdʔཀίʃԉࣛܓ���Ę�d͟ྡ

��Cͪה� ����Ęä����Ęਜගٙᐼෂ፩ଟd̙Ց߰Դ͜ �� ኬتݬʱٙݬ

ಂᅰ̙ˢ �� ߒኬಂᅰ̻ѩ৷تݬʱٙݬ �Ĉٙᐼෂ፩ଟdɰ̙ˢ �� ʱٙݬ

ߒኬಂᅰ৷تݬ �Ĉٙᐼෂ፩ଟdவఱݬͪڌᅰ൳ε̙˸Դနᜊұ࢛ଟٙत

ᜑdԨಯˇཀεٙฦঃdΪϾᐏ༰৷ٙᐼෂ፩ଟdʔཀԴ͜༰৷ٙһ̋

ʱتݬኬಂᅰࣛdႡѢᗭܓɰึ࿁ٙ৷dவ݊ც̘ࠅፅඎٙdה˸ίႡ

ɪʔც˄ʃٙتኬගཞdۆϞˢ༰࢙ٙႡf

 

（a） 

 

（b） 

ྡ ��Bͪڌ�ʱتݬኬಂᅰʔΝࣛٙᐼෂ፩ଟf
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