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block上ogeneratenetworkswithN＝Zp3qelements．［1］Sheltondescribedasix-
portｎｅｔｗｏｒｋｗｉｔｈＮ＝３ｃomprisedofdirectionalcouplers．[2］Ｎo1enderivedbut
didno上Pub1ishaprocedureforsynthesizingnetworksEorallN.[3］DuHameletal
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A1thoughthecoefficientsoEEquation（１）aretheonesrequired上ｏｆｏｒｍｔｈｅｍｕｌ－
ｔｉｐｌｅｂｅａｍｓ，they、ａｙｂｅｄｉｆＥｉｃｕｌｔｔｏｓｙｎｔｈｅｓｉｚｅｄｉｒｅｃにｌｙ・Ａｎａｌｔｅｒｎａｔｉｖｅａｐｐｒｏａｃｈ
ｉｓ上ｏｔｒａｎｓｆｏｒｍ上ｈｅｓｅｃｏｅｒｆｉｃｉｅｎｔｓｉｎｔｏｄｉｓにｒｉｂｕｔ１ｏｎｓｗｈｉｃｎａｒＥｍｏｒｅｅａｓｉﾕｙ８ｅｎｅｒ－
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Ｔ１１ｅｒｅｓｕｌｔｏｆｔｈｉｓｔｒａｎｓｒｄｒｍａｔｉｏＴｌｉｓａｓｅｔｏｆｉｎ－ｐｈａｓｅｄｉｓｔｒｉｂｕｔｉｏｎｓｌＦｈｉｃｈｅｘｈｉｂｉｔ
ｅｖｅｎａｎｄｏｄｄｓｙｍｍｅｔｒｙａｂｏｕヒヒｈｅｃｅｎｔｅｒｓｏｆ上ｈｅｒｏｗｓ・Ｏｎｃｅ上ｈｅｄｉｓｔｒｉｂｕｔｉｏｎｓｏｆ

Ｅｑｕａｔｉｏｎ（２）havebeensynthesized，itisstraightforwardtocombineｃｏｒｒｅｓｐｏｎｄｉｎｇ
ｓｉｎａｎｄｃｏｓｄｉｓｔｒｉｂｕｔｉｏｎｓｔｈｒｏｕｇｈ３－ｄＢｄｉｒｅｃｔｉｏｎａｌｃｏｕｐｌｅｒｓ上ｏｆｏｒｍｔｈｅｄｉｓ上ribu-
tionsofEquation(1)．

Note上ha上Equation（１）ｉｓａｒｒａｎｇｅｄｓｏ上haヒヒheelementexcitationsforeachbcam
aresylmnetricabouttheCenterofthearray，byusingthefactor，、－（N+1)/２．
Furthermore，上hefactor2m｢(m-1)/N8uarantees上haヒヒherewillalwaysbeonedistri-
buにｉｏｎｗｉ上ｈａｌｌｅｌｅｍｅｎ上ｓｉｎｐｈａｓｅ・Ｔｈａｔｉｓｐ上ｈｅｒｅｗｉｌｌａｌｗａｙｓｂｅａｂｅａｍｗｉｔｈｉ上ｓ
ｍａｘｉｍｕｍｎｏｒｍａｌｔｏｔｈｅａｒｒａｙ．

ＳｙｎｔｈｅｓｉｓＴ℃ｃｈｎｉｑｕＣ=

ＯｎｅｍｅｔｈｏｄｆｏｒｓｙｎｔｈｅｓｉｚｉｎｇｍｕｌｔｉｂｅａｍｎｅｔｕＪｏｒｋｓｃａｎｂｅｒｅｆｅｒｒｅｄｔｏａｓａｏｏｂｕｉｌｄｉｎｇ
ｂｌｏｃｋｏｏｐｒｏｃｅｓｓａｎｄｉｓｉｌｌｕｓＬｒａｔｅｄｗｉｔｈａｎｅｘａｍｐ１ｅ･ＩｆｔｈｅｏｖｅｒａｌｌｎｅｔｗｏｒｋｗｉＵ
ｆｅｅｄａｎａｒｒａｙｏｆＮｏｅｌｅｍｅｎＬｓＤｓｕｃｈｔｈａｔＮｏ＝Ｚｐ３ｑＤ上ｈｅｎｅｔｗｏｒｋｃｏｎｓｉｓｔｓｏｒｐｒｏｗｓ
ｏｆｎｅｔｗｏｒｋｓＤｏｒｂｕｉｌｄｉｎｇｂｌｏｃｋｓ，ｆｏｒｗｈｉｃｈＮ＝２ａｎｄｑｒｏｗｓｏｆｂｕｉｌｄｉｎｇｂｌｏｃｋｓｆｏｒ
ｗｈｉｃｈＮ＝３．ＴｈｕｓＤｔｈｅｂｕｉｌｄｉｎｇｂｌｏｃｋｐｒｏｃｅｓｓｒequires上ｈａｔＮｏｂｅｈｉｇｈｌｙｃｏｌｎｐｏｓｉｔｅ
ａｎｄｆｕｒ上ｈｅｒｍｏｒｅｔｈａヒヒｈｅｂｕｉｌｄｉｎｇｂｌｏｃｋｎｅｔｗｏｒｋｂｅｋｎown･エｆａｌユヒｈｅｂｕｉｌｄｉｎｇ
ｂｌｏｃｋｓｈａｖｅＮ＝２，上ｈｅｍｕｌｔｉｂｅａｍｎｅｔｗｏｒｋｉｓａＢｕ上ｌｅｒｍａｔｒｉｘ･Ｔｈｉｓｐｒｏｃｅｓｓｗｉｌｌｎｏｔ
ｂｅｄｉｓｃｕｓｓｅｄｆｕｒとherbecause上ｈｅｏｂｊｅｃｔｉｖｅｏｆｔhispaperistosynthesizeneLworｋｓ
ｒｏｒｓｐｍ１１Ｎ･

ＡｓｅｃｏｎｄｍｅｔｈｏｄＥｏｒｓｙｎｔｈｅｓｉｚｉｎｇｎｅｔｗｏｒｋｓｉｓ上ｏｓｅｐａｒａｔｅとｈｅｓｉｎ－ｃｏｓｄｉｓｔｒｉｂｕ上ｉｏｎｓ
ｏＥＥｑｕａｔｉｏｎ(2)，Whichgreat1ysilnp1iriesthesynthesisDthencombinethedisにｒｉ－
ｂｕｔｉｏｎｓｉｎｑｕａｄｒａｔｕｒｅ上ｏｆｏｒｍｔｈｅｒｅｑｕｉｒｅｄｍｕｌ上ｉｂｅａｍｄｉｓｔｒｉｂｕ上ｉｏｎｓ・Ｔｈｉｓｐｒｏｃｅ－
ｄｕｒｅｗｏｒｋｓｗｅエエｆｏｒｎｅｔｗｏｒｋｓａｓ１ａｒｇｅａｓＮ＝５．Ｆｉｇｕｒｅｌｉｌ１ｕｓｔｒａｔｅｓｔｈｅｒｅｓｕｌ上
forＮ＝５．ThisnetworkcontainstheminimumnumberofEour-por上junctionsにｏ
ｒｅａ１ｉｚｅａｎｅｔｗｒｋｆｏｒＮ＝５．

Ａ上ｈｉｒｄｓｙｎｔｈｅｓｉｓ上ｅｃｈｎｉｑｕｅＤｄｕｅｔｏＮｏｌｅｎ，ｈａｓｔｈｅａｄｖａｎ上ａｇｅｓ上ｈａｔｉ上ｃａｎｂｅ
ｓｔｒａｉ８ｈｔｆｏｒｗａｒｄｌｙａｐｐ１ｉｅｄｆｏｒａｎｙＮａｎｄｉ上ｃａｎ８ｅｎｅｒａｔｅｐｌａｎａｒｎｅｔｗｏｒｋｓｗｉｔｈｏｎｅ
ｏｒｂｏｔｈｓｅ上ｓｏＥＮｐｏＴｔｓｅｘ上ernalandadjacent.[5】Theconcepにiselegant1ysimple，
ｕｔｉｌｉｚｉｎｇ上ｈｅｔｒｉａｎｇｕｌａｒｃｏｎｆｉｇｕｒａｔｉｏｎｏｆｄｉｒｅｃｔｉｏｎａｌｃｏｕｐ１ｅｒｓｓｈｏｗＴｎｉｎＦｉｇｕｒｅ２
ｆｏｒＮ＝４．Ｉｎｉｔｉａエエｙ，上ｈｅｏｒｄｅｒｏｆｉｎｐｕｔｐｏｒｔｓＤ１Ｔｕ，ａｎｄｏｕｔｐｕとｐｏｒｔｓ，、，ｉｓｓｅｌｅｃ－
ｔｅｄ･Ｔｈｅｓｙｎｔｈｅｓｉｓｃｏｎｓｉｓｔｓｏｆｃｏｍｐｕｔｉｎｇｔｈｅｃｏｕｐ１ｉｎｇｖａｌｕｅｓａｎｄｏｕｔｐｕｔｐｈａｓｅ
ｓｈｉｆｔｓｏｆ上ｈｅｃｏｕｐ１ｅｒｓｉｎ上ｈｅｓｅｑｕｅｎｃｅｉｎｄｉｃａｔｅｄ･Ｆｏｒｔｈｅユｅｆｔｍｏｓｔｉｎｐｕｔ，ｃｏｕ－
ｐ１ｅｒｓｌＤ２Ｄａｎｄ３ａｒｅｄｅｔｅｒｍｉｎｅｄ･Ｔｈｅｎ，ｆｏｒ上ｈｅｎｅｘｔｐｏｒｔｔｏ上ｈｅright，ｃｏｕｐ１ｅｒｓ
４ａｎｄ５ａｒｅｄｅｔｅｒｍｉｎｅｄ，Ｆｉｎａｌ１ｙＤＥｏｒｔｈｅｓｅｃｏｎｄｐｏｒ上ｔｏ上ｈｅｒｉｇｈ上，ｃｏｕｐ１ｅｒ６ｉｓ
ｄｅｔｅｒｍｉｎｅｄ・ＴｈｅＮｏｌｅｎｎｅｔｗｏｒｋｉｓｓｉｍｉ１ａｒｔｏｔｈｅＢ１ａｓｓｍａ上ｒｉｘｄｅｓｃｒｉｂｅｄｂｙＸａｈｎ
ａｎｄＳｈｕｂｅｌ．［１１］

ＲｅｓｕｌｔＳ
－

ｴｎｔｈｉｓｓｅｃ上ionDseveralexalnp1esoEneLwｏｒｋｓａｒｅｐｒｅｓｅｎｔｅｄ，ａｌｌｏＥｗｈｉｃｈｈａｖｅ
ｂｅｅｎｓｙｎｔｈｅｓｉｚｅｄｂｙｔｈｅＮｏユｅｎｐｒｏｃｅｄｕｒｅ･Ｆｉ８ｕｒｅ３ｉエユｕｓｔｒａｔｅｓｔｈｅｃｏｎｖｅｎｔｉｏｎ
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