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2.2 Distortionless Transmission Line
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Figure 2. The attenuation and phase velocity v.s. frequency for a on-chip wire
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Figure 3. On-Chip Implementation of Surfliner
�è2æ<��û�æDCµì¯ã�å�æfê&ô#å�ì¯ãµé¹å
æ¹ä+äZð�å4æZåfé¹ì²é¹äZè2æªé°òKå ämô#å�å
ãxämô-è
ô&ì�æºå
é�è¥ø�íÌõ�ì-GHå�æºå�ãRäZì²í¥î#ëµí¥ì¯æÆäºè�æºå
í¥î¯ì¯ö�åkäZðµå+î¯å
í¥þ�í2ñ2åWç èdã�ú
õ�ûµç äºí¥ã\ç åÝA %y
�ì�ñ\ü � ( ü"ý4å�ëKå�æºì�è�õ�ì²ç�í2î�î¯ï�ì¯ãµéZå�æZäCí°î¯å
í2þ�í¥ñ2å
ç èdãµõ�ûµç äZè2æ#ô&ì�äZð�ç�è2ãµõ�ûµç^äªí¥ãµç�åpA! �í�ä-å
ó2å
æZïkì¯ãdäºå�æºó�í¥î" �ì¯ã!­
õ�ì¯æZåfç^äZì¯è2ãMü�ýhð�å
ãkäZð�å"ì�ãRäZå
æZó�í2î# Hì¯é$éZ÷°í¥î¯î�å�ãµè2û�ñdðkç�è2÷këµí2æ¹ú
ì�ãµñ�ô&ì�äZð+äZð�åjôTí¦ó2å�î¯å�ãµñ¥äZð°è2ø�äZðµåjõµí�äºí�é¹ì¯ñ2ã\í¥îvêdäºð�åjõ�ì¯éºç èdã�ú
äZì¯ã�û�ì�ämï�ç�í¥û\é¹åfõ'ò�ïjäZð�ì²éDõ�ì²éZç�æZå�äZå#æZåfé¹ì²é¹äZè2æ�ì¯ãµé¹å
æ¹äºì�èdã�éºçªð�å�÷kå
ì¯éTãµå�ñ2î¯ì¯ñ2ì¯ò�î�ådü . ç
ç è2æªõ�ì¯ã�ñ�äZè°è2ûµæTéZì¯÷�û�î²í�äºì�èdã�ê�ô&ð�å
ã�ì¯ãRäZå�æZú
ó�í¥î$ &%('Z · ®*)�ê�äºð�å])mì�ä¹äºå�ækç�í2ûµé¹åfõ¶ò�ï4â'��âCì²é8é¹÷°í¥î¯î¯å�æ'äºðµí¥ãL,+ è2ø�ç î¯è�çªþ°ë\å
æZì¯è�õ~ê�®*)�ê�ô&ðµå�æºå2ê è ì²é-äZð�åÆéZë\å
å
õ�únè¥ø®únî�ì¯ñ2ðRä#ì�ã
äZð�å�õ�ì�å
î�åfç^äºæZì²ç�é
ü�
�èdæ�í ,�L3M /�ö+éZì¯ñ2ãµí2îbê�ô-å+ã�å�åfõ4äZèÌþdå�å�ë
äZð�åÆì¯ãRäZå
æZó�í¥î- �äºè8òKå'éZ÷kí2î�î¯å�æTäºðµí¥ã +3Q:Q�óÆX ü�Tð�å@î�åfí¥þ�í¥ñdå æºå
éZì¯é¹äZèdæ�ç�í2ã:òKå@ì�÷kë�î¯å�÷kå�ãRäºå
õ ûµé¹ì¯ã�ñ
å�ì�äZð�å
æxû�ãµéZì�î¯ì¯ç�ì¯õ�å
õ;ë\èdî�ï>æºå
éZì²émäºè2æ è2æhõ�ì-GKûµéZì¯è2ã;æZåfé¹ì²émäºè2æ%±
�ì¯ñµü # ( ü@â¬ã(è2ûµæ�ì¯÷kë�î�å
÷kå�ãRäºí¥äZì¯è2ã�êCô-å4çªð�è�èdéZå�û�ã\é¹ì¯î�ì�ú
ç ì²õ�å
õÇëKè2î¯ïÌæZåfé¹ì²é¹äZè2æjòKå
ç
í¥ûµéZåkì�ä'è�ç�ç�û�ë�ì¯å
éCî¯å
éºéÆí¥æºå
í�ü��Tð�å
é¹ðµå�å ä�æZåfé¹ì²émäªí¥ãµç�å°è¥ø�û�ã\é¹ì¯î�ì²ç ì²õ�åfõ¶ë\èdî�ïÈç�í2ãÈò\å�í2é'ðµì�ñdð í2é



.0/,132�46567 8 7 967 :�;,:=<?>#8 @BA0;6567 5�CD>EA .GF,1H:�7 IJIK2?5�7 >H4=AD;�5�7 5LCD>HA

Figure 4. Design of shunt conductors
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Figure 5. Wire configurations to increase the
coupling between differential wires
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Figure 6. Implementation of Wires
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Figure 7. Eye diagram of the output voltage
for a 4 stage 2cm-length surfliner
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Figure 8. Eye diagram of the output voltage
for a 120 stage 2cm-length surfliner
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