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ô0õ&( )*�+��,.-�û ÷/-�010 2Vÿ×�3254 (�,6-�,87�25-Òý

�»ºA¼	ëA½O¿:ìkÅ"ójÇ�Å�¼]¼�Á�Ã�Ä,ÁGð�É:ì�Å�ìkÇ1ÁGÅ"ê,d:ìkê-ê"ºAÁ���¿�½O¿9�i¼]Ä]Ç�½OÁG¿~h~dÚÄ�ìk¿~ëH¼ú¡Î¼,ê�½Ê¾G¿A¼@¡*½O¿�Ç1ºÎÅ�¼,¼'�{ì�óZê]d
ì�Ä]Ä,ÁGÅ
¡A½O¿A¾RÇ1Á�Ç1ºÎ¼7½Oð�ÉAñO¼]ðR¼]¿5Ç1ìkÇ1½ÊÁG¿�Á�ÃÒÇ1ºA¼5$���¼,ñÊ¼,ð�¼,¿UÇ1ê-Ä,ÁGð�É:ì�Å�ìkÇ1Á�Å,Û�Å�½ÊÉAÉAñO¼kd?Ä,ì�Å�Åtó�ê"¼,ñO¼]Ä]Ç.ì�¿�¡
Ä�ìkÅ�Å"óòñOÁZÁ;:ªì�ºA¼�ìµ¡LË��»ºA¼�É:ì�Å�ì�ð�¼]Ç1¼]Å�ê�ÃCÁ�Å�Ç1ºA¼]ê�¼¾¡A¼,ê"½O¾G¿Îê6�{¼]Å�¼�Ç1ºA¼�¿5ÆAð�ëH¼,Å7Á�Ã�¼]ñO¼,ð�¼,¿UÇ�ê*�=<	Û
<?>�@�$id�AAdHÑ�BÎd�BCAAd�$ l B�D�"Òì�¿!¡RÇ1ºA¼-¿ZÆÎð�ë?¼]ÅNÁkÃXëA½ÊÇ�êNÉH¼,ÅN¼,ñO¼]ðR¼]¿UÇ �E:HÛ�:F>�@ % d?Ñ�BÎdG$�AGD�"ãË��»ºA¼,¡A¼]ñ ì�ó
Ä,Á�¿Aê"Ç�Å1ì�½Ê¿5Ç�ê�½O¿A½ÈÇ1½ ìkñOñÊó�ê�¼]Ç�ÃCÁGÅ»Ç1ºÎ¼�Ç�Å�¼]¼8�{ì�ê.Ñ���¿Aê]Ë

BGh



��¿A½ÊÇ�½ ì�ñÊñÊóGd:Ç�ºA¼H$I��ëA½ÈÇ Ä,Á�ðRÉ:ìkÅ1ìkÇ�ÁGÅ�Ä]¼,ñOñJ�Íì�ê.ê"óZ¿UÇ1ºÎ¼,ê�½Êê�¼@¡LËVÔ-Ã6Ç1¼]ÅK�{ì�Å|¡Îê,d�Ç1ºA¼H$I�b¼,ñÊ¼,ð�¼,¿UÇ Ä,Á�ðL�
É:ì�Å�ìkÇ1Á�Å,dM��ºA½OÄ8º*ÆAê�¼]êfÇ1ºA¼	ê"óZ¿UÇ1ºA¼]ê�½Oê"¼F¡�$I�bëA½ÊÇ�Ä,Á�ðRÉ:ìkÅ1ìkÇ�ÁGÅ�Ä,¼,ñÊñN�Íì�ê�ðjì�ÉÎÉ?¼@¡~Ç1Áj¾UìkÇ1¼]ê,Ë�ÔÍÇ�Ç�ºA½Oê
ñO¼O�G¼]ñL½Oê»¿A¼]Ä,¼]ê�ê1ìkÅ"ó0Ç1Á7êtÇ8ì�ÅtÇ�ÆAê�½Ê¿A¾�Ç1ºÎ¼	¡KÁ��{¼]Å�î{Á�ðRÉA½ÊñO¼]ÅNÃCÁGÅ{Ç�ºA¼ ÉHÁI�N¼,Å�ÁGÉiÇ1½Oð�½OÏ,ìkÇ1½ÊÁG¿�Á�ÃXÇ1ºA¼8$I�
¼,ñÊ¼,ð�¼,¿UÇÒÄ,Á�ðRÉ:ìkÅ1ìkÇ�ÁGÅ,ËP�»ºA½OêÒ½Ê¿5Ç�¼,ÅtÃC¼,Å�¼]¿AÄ,¼�ìkÇÒ¼,ì�Å�ñÈó�êtÇ8ì�¾�¼,êÒÁ�Ã?ê"óZ¿UÇ1ºA¼]ê�½Oê¢ÉAÅ"ÁN¡AÆÎÄ,¼,êÒëH¼]Ç"Ç1¼,ÅÒÅ"¼,ê�ÆÎñÊÇ1ê
Ç1ºAì�¿~ñOìkÇ1¼ Á�¿A¼,ê]Ë

QSRUTSRKV WYXPZ\[^]`_aX^bdceZgfGb

�»ºA¼ÍÅ"¼,ê"ÆAñÊÇ�êJÃCÁGÅKÇ1ºA¼¢Ç1ºAÅ"¼,¼Í½ÊðRÉAñÊ¼,ð�¼,¿UÇ8ì4Ç1½OÁ�¿AêLÁ�Ã:Ç�ºA¼h$I�b¼,ñO¼]ðR¼]¿UÇJÄ]ÁGð�É:ì�Å1ì4Ç1ÁGÅK½OêKê�ºAÁ���¿V½O¿`Ð�½O¾�ÆAÅ�¼
l Ëi$�Ë
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2−element/24−bit comparator CMOS 0.18uml

ripple
carry select
carry look ahead

Ð�½Ê¾GÆAÅ"¼8miËn$ZÛpoKÞ"â�á1�hqtçOrSs4áãà2åzä=ç]ß�çãèMtvu Þtâ�ÞwrÍÞtßyx^q�çzrSs4áãàbá{x2ç'à|q�å�à�qw}$å!x�~

�»ºA¼�Ä�ìkÅ�Å"óÕê"¼,ñO¼]Ä]Ç7½ÊðRÉÎñO¼,ð�¼,¿UÇ1ìkÇ1½ÊÁG¿Tì�ÉAÉH¼�ì�Å"ê�Ç1Á~º:ì+�G¼0ëH¼]Ç"Ç1¼,Å	É?¼]Å"ÃCÁGÅ"ðjìk¿AÄ,¼�Ç1º:ì�¿ªÇ1ºA¼RÁ�Ç1º��
¼,Å"ê,Ë���¿ ÐJ½O¾GÆAÅ"¼�miËi$��S$�A���ëA½ÈÇ�Ä,Á�ðRÉ:ìkÅ1ìkÇ�ÁGÅ�ê7ìkÅ�¼�ÆAê�¼@¡LË Ô�êVÉAÅ"Á��G¼F¡ ¼�ì�Å"ñO½Ê¼,Åy��Ç�ºA¼�Ä�ì�Å"Å"óòê�¼,ñÊ¼,Ä'Ç
½Oð�ÉAñÊ¼,ð�¼,¿UÇ8ìkÇ�½OÁG¿V½Êê{Ã=ì�ê"Ç�¼,Å{Ç�º:ì�¿0Å"½OÉAÉAñÊ¼�ìk¿!¡0Ä�ì�Å"Å"ójê�¼,ñÊ¼,Ä'Ç�Ë��»ºA¼ ÉH¼,ÅtÃCÁGÅ�ðRì�¿AÄ]¼fÁ�Ã�Ç1ºÎ¼ Ä�ì�Å"Å"óRñOÁZÁ;:
ì�ºA¼,ì$¡TÇ1ÁGÉHÁGñOÁ�¾�ó*½Êê�É?ÁZÁGÅy��ëH¼,Ä,ì�ÆAê"¼jÁ�Ã¢Ç1ºA¼�ñ ìkÅ�¾G¼�Ã=ì�¿ÎÁGÆÎÇ�ËL�»ºA¼�ñ ì4Ç�Ç1¼]Å ½O¿AÄ]Å�¼,ì�ê�¼]ê.ñÊ½O¿A¼,ì�Å�ñÈó~ÃCÅ"ÁGð
Ç1ºÎ¼�Ì����pÇ1Á�Ç1ºA¼	gP�G���:Ç1º5ÆAê�Ç1ºA¼ú¡A¼,ñOì�ó�Å"¼,ê"ÆAñÊÇ�ê�ì�ÉÎÉAÅ�Á+�i½OðRìkÇ1¼]ñÊójñO½O¿Î¼�ì�Å]Ëp�»ºÎ¼�¿A¼&�iÇ-Ç1ºA½Ê¿A¾VÇ1ÁT¡ÎÁ
½Oê¢Ç1Á	Ä,ÁGð�É:ì�Å�ì�Å�¼�ÃCÁGÅNÇ�ºA¼�ëÎ½O¿:ì�ÅtóVÇ1Å�¼]¼�Ë��i¼,Ä'Ç1½OÁ�¿�miË��8��ÐJ½O¾GÆAÅ"¼1mZËnm°ê"ºAÁ���ê*¡A¼]ñ ì�óZê{ÃCÁGÅNÇ�ºA¼��kì�ñÊÆA¼,ê
Á�Ã�Ç�ºA¼6��½w¡ÎÇ�º
ì�¿!¡�Ç�ºA¼�¿5ÆAð�ëH¼,Å�Á�Ã¢¼,ñO¼]ðR¼]¿UÇ1ê,Ë���¿A½ÊÇ�½ ì�ñÊñÊó����bëA½ÊÇ-¼,ñÊ¼,ð�¼,¿UÇ1ê���½OñOñXëH¼�ÆAê"¼F¡LË.��¼,ê�ÆÎñÊÇ1ê
ì�Å"¼7ê�ºAÁ���¿ò½Ê¿ Ð�½Ê¾GÆAÅ"¼LmiË��TË.�»ºA¼V¿ZÆÎð�ë?¼]Å�Á�Ã{ëÎ½ÊÇ1ê ½Êê ê�ðRì�ñOñ���ê"Á�Ç�ºA¼VÄ�ì�Å"Å"ó
ê"¼,ñÊ¼,Ä]Ç.Ä]ÁGðRÉAì�Å1ìkÇ�ÁGÅ
��½OñÊñA¿AÁ�ÇNº:ì+�G¼-ê�ÆAÉH¼,Å"½OÁGÅÒÉH¼,ÅtÃCÁGÅ�ðRì�¿AÄ]¼»Å�¼,ñOìkÇ1¼@¡�Ç�Á	Ç�ºA¼-ÁkÇ1ºA¼]ÅN½ÊðRÉAñÊ¼,ð�¼,¿UÇ8ì4Ç1½OÁ�¿Aê,ËXÐ:ÁGÅÒê�ðRì�ñÊñA¿5ÆAðL�
ëH¼,Å�ÁkÃÒ¼,ñO¼]ðR¼]¿UÇ1êfÉH¼,ÅtÃCÁGÅ�ðRì�¿AÄ]¼	½Êê-Ç1ºÎ¼�ê1ì�ð�¼	ÃCÁ�Åfì�ñÊñXÇ�ÁGÉHÁGñOÁG¾�½O¼,ê]Ë�Ô�êf¿5ÆAð�ëH¼,Å-¾GÅ�Á���êz��Ç1ºA¼	Ä�ì�Å"Å"ó

BCA



ñOÁZÁ;:7ìkºA¼�ì$¡R½Oê���½O¿Î¿A½O¿A¾ÎË��»ºA½ÊêNº:ìkÉAÉ?¼]¿Aê{ëH¼,Ä,ì�ÆAê"¼-Ç1ºÎ¼�¿5ÆAð�ëH¼,Å¢Á�ÃLëÎ½ÊÇ1ê¢Á�Ã?Ç1ºA¼-¼,ñO¼]ðR¼]¿UÇ1ê¢½OêÒê�ðRì�ñOñ��
Å�¼]ê�ÆAñÈÇ1½Ê¿A¾7Ç1ÁVê�ðRì�ñOñ?Ã=ì�¿���½Ê¿�ì�¿!¡�Ã=ì�¿��bÁGÆÎÇ»ÃCÁGÅ�Ä�ìkÅ�Å"ó�ñOÁZÁ;:�ì�ºÎ¼�ì$¡LË
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8−bit elements CMOS 0.18um

carry select�
carry look ahead�
ripple�

Ð�½Ê¾GÆAÅ�¼�miËi�iÛ8oKÞ"â�áv�eq�çzrSs4áãà2å�ä ç'ß�èéç'à��$å�ß4áãà���x à2ÞtÞ���å!x2Ý.�&u��$å�x�Þtâ�ÞwrÍÞtßyx2äK~¢ÜLÝ$à2ÞtÞ�x çzskç]â�çz�'å�Þ"ä�áãà2Þp}4ä ÞK�.èéç'àJx Ý4Þ
tvu Þtâ�ÞwrÍÞ"ßzx^qtçOrSs4áãàbá{x2ç'à��Zà2å�s�s$â�Þz�Iqtá'à à��Íâ�ç�çO�-áãÝ$Þ�áO��áãß���qtá'à à���ä=Þ"â�Þ�qUx�~
Ô-Ã6Ç1¼]ÅK�{ì�Å|¡Îêy�XÑ�B��bëA½ÊÇ»¼]ñO¼]ðR¼]¿5Ç�ê-½Êê»ÆAê�¼@¡*ÃCÁGÅ»Ç1ºÎ¼.ëÎ½O¿:ì�Åtó�Ç1Å"¼,¼kË���¼,ê"ÆAñÊÇ�ê-ìkÅ�¼.ê�ºAÁ���¿*½Ê¿ Ð�½O¾�ÆAÅ�¼

miË!AòË�îÍì�Å�Åtóªê"¼,ñÊ¼,Ä]Ç	º:ì�ê	ë?¼'Ç�Ç�¼,Å.É?¼]Å"ÃCÁGÅ"ðjì�¿ÎÄ,¼7Ç1º:ìk¿òÁ�Ç�ºA¼,Å�ÇU�{ÁÎË��»ºA¼j¼]ñO¼]ðR¼]¿5Ç8��½w¡iÇ1ºÕ½Oê8�ZÆÎ½ÊÇ1¼
¼,¿ÎÁGÆA¾Gº�ÃCÁGÅ�Ç1ºA¼�¿A½OÄ]¼�ÃC¼,ìkÇ1ÆÎÅ�¼,ê¢Á�Ã?Ç1ºA¼�Ä,ÁGð�É:ì�Å�ìkÇ1Á�Å�Ç1Á�ëH¼�ê�ºAÁ���¿LËp��½OÉAÉAñÊ¼�ì�¿!¡�Ä�ì�Å"Å"óVñÊÁiÁ;:�ì�ºA¼�ìµ¡
Ä,Á�ðRÉH¼]Ç�¼7¼�ì�Ä8ºÕÁ�Ç1ºÎ¼,Å,Ë.�»ºA¼7ÃCÁGÅ�ð�¼,Åf½Êê�ì0ñO½ÊÇ"Ç1ñÊ¼	ð�ÁGÅ�¼�Ã=ìkê"Ç Ç1ºAì�¿
Ç1ºA¼Vñ ì4Ç�Ç1¼]Åf½O¿
ðRì�¿Uó�¿5ÆAð�ë?¼]Å�ê,Ë
Ð�½Ê¿:ì�ñOñÈó;��Ç�ºA¼D¡A¼,ñOì�ó*Ç1Á�Ä�ì�ñÊÄ,ÆAñOìkÇ1¼�Ç�ºA¼Rð�½O¿Î½Oð�ÆAð ì�ð�ÁG¿A¾�ðRì�¿Uó $�A��bëA½ÊÇ�¼]ñO¼,ð�¼,¿UÇ�ê.½Êê	ð�¼�ìkê�ÆAÅ"¼F¡LË
�»ºA¼.Å�¼]ê�ÆAñÈÇ1ê�ì�Å�¼�ê"ºAÁ���¿*½O¿ ÐJ½O¾GÆAÅ"¼'miËim�Ë¡�»ºA¼.Ä�ìkÅ�Å"ó�ê�¼,ñÊ¼,Ä'Ç-Ç�ÁGÉ?Á�ñOÁG¾�óR½OêÍÃ=ìkê"Ç1¼]Å»Ç1º:ì�¿�Ç1ºÎ¼	Á�Ç�ºA¼,Å
ÇU�NÁAË��»ºÎ¼ú¡A¼]ñ ì�óZê�Á�Ã�Å"½OÉAÉAñÊ¼�ì�¿!¡�Ä�ì�Å"Å"ó0ê"¼,ñÊ¼,Ä]Ç-ì�Å"¼	ê"½Oð�½OñOì�Å,Ë
î{ÁG¿AÄ,ñÊÆ!¡A½Ê¿A¾jÃCÁGÅ�Ç�ºA¼�¡A¼]ñ ì�óZêfÁ�ÃÒÇ1ºA¼7ëÎ½O¿:ì�Åtó~Ç�Å�¼]¼C�LÇ1ºÎ¼7Ä�ì�Å"Å"ó~ê�¼,ñÊ¼,Ä'Ç�Ä,ÁGð�É:ì�Å�ìkÇ1ÁGÅ-º:ì�ê ëH¼]Ç"Ç1¼,Å

ÉH¼,Å"ÃCÁ�Å�ðRì�¿AÄ,¼�Ç1ºAì�¿*Ç1ºÎ¼�Å�½ÊÉAÉAñO¼.ì�¿�¡*Ç1ºA¼�Ä�ì�Å"Å"ó�ñOÁZÁ;:�ì�ºA¼,ì$¡�½Ê¿~Ç1¼]Å�ð�ê�Á�Ã"¡Î¼,ñ ì�ó�Ë��»ºA¼¦¡A¼,ñOì�óZê-½O¿��
Ä,Å"¼�ì�ê"¼�ñOÁG¾UìkÅ�½ÊÇ�ºAð�½OÄ�ìkñÊó8��½ÊÇ1º�Ç�ºA¼ ¿5ÆAð�ëH¼,Å»Á�ÃK¼]ñO¼,ð�¼,¿UÇ�ê,Ë¡�»ºA½Oê{ë?¼]º:ì+�i½ÊÁGÆAÅÍ½Êê»½O¿AºÎ¼,Å�½ÈÇ1¼@¡jÃCÅ�ÁGð Ç1ºÎ¼
ëA½Ê¿:ì�Å"óRÇ1Å"¼,¼�Ë

QSRUTSRUT ¢¤£MX^[¥_aXPbGceZUfGb

��¿�Ð�½Ê¾GÆAÅ"¼¡miË�BS�?ÐJ½O¾GÆAÅ"¼¡miË��òì�Å"¼�ì�Å�¼]ê�ÆAñÈÇ1êXì�Å"¼�ê�ºAÁ���¿	ÃCÁ�ÅLÇ1ºA¼ÒëA½Ê¿:ì�Å"ó�Ç1Å"¼,¼kË�Ô�Å"¼�ì�½O¿AÄ]Å�¼,ì�¼,ê�ñÊ½O¿A¼,ì�Å�ñÈó
��½ÊÇ�º�Ç�ºA¼�¿5ÆAð�ë?¼]Å¢ÁkÃ�¼,ñÊ¼,ð�¼,¿UÇ1ê]Ë�Ô�Å�¼,ì.½ÊêNð�¼�ìkê�ÆAÅ"¼F¡j½Ê¿R¿5ÆAð�ë?¼]ÅNÁ�Ã�Ä,¼]ñOñOê]Ë��»ºA½ÊêN½Êê¢ð�ÁGÅ"¼-ìkÄ,Ä,ÆÎÅ1ìkÇ�¼
Ç1ºAì�¿ ð�ð5¦y�{ëH¼,Ä,ì�ÆAê"¼�Ç�ºA½O¿A¾�ê�Ä8ºAì�¿A¾G¼~ìkÃ6Ç1¼]ÅVÉAñ ì�Ä]¼�ì�¿!¡ Å�ÁZÁ�Ç�Ë��»ºA¼]Å�¼�½Oê�ìTÄ,ÁGð�É:ì�Ä'Ç�Ç�ÁGÉHÁGñOÁG¾kó
ÃCÁGÅfÇ�ºA¼VÉAñ ì�Ä]¼�ì�¿!¡ÕÅ�ÁZÁ�Ç Á�Ã{ñ ì�Å"¾G¼�ëA½Ê¿:ì�Å"ó~Ç1Å"¼,¼,êz�JÉÎÅ�ÁGÉHÁGê�¼@¡ª½Ê¿/§ ¨¢Á©�Z½ª�;«�¬ Ë.�»º5ÆAêz�JÇ�ºA¼V½Oð�É:ì�Ä]ÇfÁ�Ã
��½OÅ"¼,ê�ÁG¿ÕÇ1ºA¼�ì�Å"¼�ì�Á�Ã{Ç�ºA¼VÄ,½OÅ"Ä,ÆA½ÈÇ�½Oê�ñO½ÊðR½ÈÇ1¼@¡LË6­�ÁI�N¼z��¼,Åz��Ç1ºA¼Vêtói¿UÇ�ºAê�½Êê	Ç1ÁZÁGñ»¡ÎÁi¼]ê	¿AÁkÇ	½Ê¿AÄ,ñÊÆ!¡A¼

B®m
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16−bit elements CMOS 0.18um°

ripple
carry select
carry look ahead

Ð�½Ê¾GÆAÅ�¼.miË!AAÛ oJÞtâzáv��q�çzrSs4áãà2å�ä ç'ß-èéç'àJ�$å�ß4áãà��hx2à Þ"Þ¡��å!x2ÝL±K²&u��4å!xXÞ"â�ÞKr{Þ"ßyx2äK~LÜLÝ4à Þ"Þ�x çzskç]â�çz�'å�Þ"äXá'à Þ�}4ä ÞK��èéç]àNx Ý4Þ
tvu Þtâ�ÞwrÍÞ"ßzx^qtçOrSs4áãàbá{x2ç'à��Zà2å�s�s$â�Þz�Iqtá'à à��Íâ�ç�çO�-áãÝ$Þ�áO��áãß���qtá'à à���ä=Þ"â�Þ�qUx�~
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24−bit elements CMOS 0.18um°

ripple
carry look ahead
carry select

Ð�½Ê¾GÆAÅ�¼.miËimiÛ oJÞtâzáv��q�çzrSs4áãà2å�ä ç'ß-èéç'àJ�$å�ß4áãà��hx2à Þ"Þ¡��å!x2Ý?t{´Ou��4å!xXÞ"â�ÞKr{Þ"ßyx2äK~LÜLÝ4à Þ"Þ�x çzskç]â�çz�'å�Þ"äXá'à Þ�}4ä ÞK��èéç]àNx Ý4Þ
tvu Þtâ�ÞwrÍÞ"ßzx^qtçOrSs4áãàbá{x2ç'à��Zà2å�s�s$â�Þz�Iqtá'à à��Íâ�ç�çO�-áãÝ$Þ�áO��áãß���qtá'à à���ä=Þ"â�Þ�qUx�~

B;B



Ç1ºÎ¼�ì�Å"¼�ì7Á�ÃJ��½OÅ�¼]ê�½O¿�Ç1ºA¼�Ä�ìkñOÄ,ÆÎñ ìkÇ�½OÁG¿Aê]Ë��»ºA¼	ì�Å�¼,ìVÃCÁ�Å�$�A���ëA½ÈÇ�$;mCBI��¼,ñÊ¼,ð�¼,¿UÇ1ê{Å�½OÉÎÉAñO¼fÇ�ÁGÉ?Á�ñOÁG¾�óR½Oê
ì�ÉAÉÎÅ�Á+�i½OðRìkÇ1¼]ñÊó#µÎËn¶CmkðRð ¦ Ë
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8−bit elements CMOS 0.18um

ripple
carry select
carry look ahead

Ð�½Ê¾GÆAÅ�¼#miË�BÎÛ6¸Xà2Þ"á1q�çzrSs4áãà2å�ä ç'ß	èéç'à��4å�ß4á'à��8x à2ÞtÞS��å�x ÝL�{uª�$å�xÒÞtâ�ÞwrÍÞtßyxbäw~�ÜLÝ4à Þ"ÞSx çOs�ç'â�çO�]å�Þ�ä�áãà2Þ }4ä=Þ��	èéç'à�x Ý4Þ
tvu Þtâ�ÞwrÍÞ"ßzx^qtçOrSs4áãàbá{x2ç'à��Zà2å�s�s$â�Þz�Iqtá'à à��Íâ�ç�çO�-áãÝ$Þ�áO��áãß���qtá'à à���ä=Þ"â�Þ�qUx�~
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16−bit elements CMOS 0.18um°

ripple
carry select
carry look ahead

Ð�½Ê¾GÆAÅ�¼�miËn¶ZÛ1¸Kà Þ�á�q�çzrSs4áãà2å�ä ç'ßfèéç]à��$å�ßkáãà���x2à Þ"Þp��å�x Ý#±K²&u��$å�xJÞ"â�ÞKrÍÞtßyx2äK~ÒÜLÝ$à2ÞtÞ¡x2çOs�ç'â�çO�]å�Þ�äKáãà2Þp}kä=Þ�� èéç'àJx Ý4Þ
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24−bit element CMOS 0.18um

ripple
carry select
carry look ahead
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tvu Þtâ�ÞwrÍÞ"ßzx^qtçOrSs4áãàbá{x2ç'à��Zà2å�s�s$â�Þz�Iqtá'à à��Íâ�ç�çO�-áãÝ$Þ�áO��áãß���qtá'à à���ä=Þ"â�Þ�qUx�~
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8−bit elements, CMOS 0.18um
10ns Cycle PeriodÁ
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16−bit elements CMOS 0.18Ä
Cycle period 10ns
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carry look ahead
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tvu Þtâ�ÞwrÍÞ"ßzx^qtçOrSs4áãàbá{x2ç'à��Zà2å�s�s$â�Þz�Iqtá'à à��Íâ�ç�çO�-áãÝ$Þ�áO��áãß���qtá'à à���ä=Þ"â�Þ�qUx�~
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24−bit elements CMOS 0.18 um
10ns Clock Period Á

ripple
carry select
carry look ahead

Ð�½Ê¾GÆAÅ�¼�miËÈÑGÑGÛ�ÂAç{�?Þ"àFq�çzr�skáãà2å�ä ç'ß{èéç'àÅ�$å�ß4áãà���x à2ÞtÞP��å�x Ý1t{´Ou��$å�xHÞ"â�ÞKr{Þ"ßyx2äK~AÜLÝ4à Þ"Þ^x çzskç]â�çz�'å�Þ"äÚá'à ÞJ}4ä ÞK�Íèéç]à%x Ý4Þ
tvu Þtâ�ÞwrÍÞ"ßzx^qtçOrSs4áãàbá{x2ç'à��Zà2å�s�s$â�Þz�Iqtá'à à��Íâ�ç�çO�-áãÝ$Þ�áO��áãß���qtá'à à���ä=Þ"â�Þ�qUx�~
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