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$ FXUUHQW VHQVLQJ GHYLFH� QDPHO\ +DOO (IIHFW 026)(7

�+(026� LV SURSRVHG� ,W LV H[SHULPHQWDOO\ VKRZQ WKDW WKH

+(026 HQDEOHV D QRQ�FRQWDFWLQJ� DQG QRQ�GLVWXUELQJ
FXUUHQW PHDVXUHPHQW� ZKLFK FDQ EH XVHG IRU ,''4 WHVWLQJ

RI LQWHUQDO FLUFXLW EORFNV� 7KH +(026 FDQ EH

PDQXIDFWXUHG DQG LQWHJUDWHG LQ D 9/6, ZLWK WKH

FRQYHQWLRQDO &026 SURFHVV� 7KH +(026 LV DOVR KHOSIXO WR

HVWDEOLVK WKH ORZ VWDQGE\ FXUUHQW E\ LGHQWLI\LQJ WKH

ORFDWLRQV RI ODUJH VWDQGE\ SRZHU FRQVXPSWLRQ �SRVVLEO\ D
GHVLJQ IDXOW� XVLQJ RQO\ D IHZ SDGV�

�� ,QWURGXFWLRQ

5HFHQWO\� WKH QXPEHU RI WUDQVLVWRUV LQ 9/6,©V LV

LQFUHDVLQJ UDSLGO\� ZKLFK PDNHV LW GLIILFXOW WR ILQG RXW WKH

ORFDWLRQV RI GHVLJQ HUURUV DQG�RU WKH ORFDWLRQV RI VPDOO

PDUJLQV LQ 9/6,©V� ,Q RUGHU WR SLQ�SRLQW WKHVH SUREOHPDWLF

ORFDWLRQV� LW LV HIIHFWLYH LI WKH ORFDWLRQ RI DQ DEQRUPDO

FXUUHQW SDWK FDQ EH LGHQWLILHG� 7KH ,''4 WHVW WULHV WR
PHDVXUH WKH DEQRUPDO FXUUHQW E\ PHDVXULQJ WKH SRZHU

VXSSO\ OLQH FXUUHQW LQ D VWDQG�E\ PRGH� ,Q WKH FRQYHQWLRQDO

,''4 WHVW� KRZHYHU� WKHVH ORFDWLRQV RI SUREOHPV FDQ QRW EH

LGHQWLILHG� VLQFH RQO\ WKH FXUUHQW RI VHYHUDO SRZHU VXSSO\

OLQH V\VWHPV WKDW DUH VHSDUDWHG LQWHUQDOO\ DQG KDYH VHSDUDWH
H[WHUQDO SLQV FDQ EH FKHFNHG� %HFDXVH HDFK SRZHU VXSSO\

OLQH FRQQHFWV WR WRR PDQ\ WUDQVLVWRUV� LW LV MXVW LPSRVVLEOH WR

QDLO GRZQ WKH HUURU ORFDWLRQV� ,W LV SRVVLEOH WR LGHQWLI\ WKH

ORFDWLRQ RI HUURU LI WKH FXUUHQW RI WKRXVDQGV RI LQWHUQDO

SRZHU VXSSO\ OLQHV FDQ EH FKHFNHG�

,Q WKLV SDSHU� D FXUUHQW VHQVLQJ GHYLFH� QDPHO\ +DOO
(IIHFW 026)(7 �+(026�� ZKLFK FRQVLVWV RI WZLQ�GUDLQ

026)(7 LV SURSRVHG WR DFKLHYH WKLV JRDO� 7KH +(026

HQDEOHV D QRQ�FRQWDFWLQJ� DQG QRQ�GLVWXUELQJ FXUUHQW

PHDVXUHPHQW E\ XVLQJ WKH +DOO HIIHFW� ,W LV VKRZQ IRU WKH

ILUVW WLPH WKDW WKH FXUUHQW GHQVLW\ RI WKH RUGHU RI ��P$�PP
FDQ EH PHDVXUHG XVLQJ WKH SURSRVHG +(026� 7KLV LV

VXIILFLHQW WR SLFN XS WKH DEQRUPDO VWDQGE\ FXUUHQW� %\

LQWURGXFLQJ WKH +(026� LW LV SRVVLEOH WR FKHFN WKH

TXLHVFHQW FXUUHQW RI WKRXVDQGV RI PDFURV RQ D FKLS� ZKLFK
ZH FDOO D PLFUR ,''4 WHVW�

2QH PRUH IHDWXUH WKDW LV QHFHVVDU\ LQ UHFHQW 9/6,©V LV

WR DFKLHYH ORZ VWDQGE\ SRZHU� 7KH SURSRVHG +(026

DOVR KHOSV HVWDEOLVK WKH ORZ VWDQGE\ FXUUHQW E\ LGHQWLI\LQJ

WKH ORFDWLRQV RI ODUJH VWDQGE\ SRZHU FRQVXPSWLRQ�

��� 7KH�VWUXFWXUH�RI�+(026

��� %DVLF FRQFHSW RI +(026

)LJXUH � VKRZV WKH VWUXFWXUH RI WKH +(026� $ SRZHU
VXSSO\ OLQH IRU D FLUFXLW EORFN XQGHU WHVW LV SODFHG RQ WRS RI

WKH +(026� :KHQ DQ DEQRUPDOO\ KLJK OHDNDJH FXUUHQW

IORZV WKURXJK WKH SRZHU VXSSO\ OLQH� D PDJQHWLF ILHOG� %� LV

JHQHUDWHG DURXQG WKH OLQH� 7KH UHODWLRQ EHWZHHQ % DQG ,3 LV

VKRZQ DV

���� 7:%G,
33
�# ³ sBP � ���

ZKHUH :
3 LV ZLGWK RI D SRZHU VXSSO\ OLQH DQG 7 LV WKH VSDFH

EHWZHHQ D SRZHU VXSSO\ OLQH DQG DQ FKDQQHO RI WKH

+(026� 7KLV HTXDWLRQ VKRZV WKDW WKH PDJQHWLF ILHOG LV LQ

SURSRUWLRQ WR WKH FXUUHQW RI WKH SRZHU VXSSO\ OLQH� ,3� DQG
LQYHUVHO\ SURSRUWLRQ WR :3 LI :3 LV PXFK ODUJHU WKDQ 7�

7KHQ� HOHFWURQV ZKLFK IORZ LQ WKH FKDQQHO RI WKH +(026

DUH GHIOHFWHG E\ WKH YHUWLFDO HOHPHQW RI WKH PDJQHWLF ILHOG

WKURXJK WKH +DOO HIIHFW� 7KH QXPEHU RI HOHFWURQV ZKLFK

IORZ LQWR WKH 'UDLQ� LQ )LJ�� LV GLIIHUHQW IURP WKH QXPEHU

RI HOHFWURQV ZKLFK UHDFKHV WKH 'UDLQ��
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)LJXUH �� 7KH VWUXFWXUH RI +(026

Poly-Si gate

1st Metal (IP)
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)LJXUH �� /D\RXW RI +(026

��� +(026 GHVLJQ

)LJXUH � VKRZV WKH OD\RXW RI +(026� ,Q WKLV VWXG\�

WKH +(026 KDV WHQ SDUDOOHO FRQQHFWLRQV LQ RUGHU WR
VXSSUHVV WKH YDULDWLRQ RI WUDQVLVWRUV DQG WR REWDLQ DV ODUJH

FXUUHQW DV SRVVLEOH� 7KH FKDQQHO OHQJWK RI +(026 LV

GHVLJQHG DV ORQJ DV SRVVLEOH LQ RUGHU WR LQWHQVLI\ WKH +DOO

HIIHFW� ,Q WKLV VWXG\� WKH ZLGWK RI WKH SRZHU VXSSO\ OLQH LV

FKRVHQ WR EH ��PP� :3!!7��
)LJXUH � VKRZV D PLFURSKRWRJUDSK RI D IDEULFDWHG

+(026 XVLQJ WKH FRQYHQWLRQDO ���PP GRXEOH PHWDO
&026 WHFKQRORJ\� ZKLFK LV XVHG WR FRQGXFW PHDVXUHPHQWV

LQ WKLV SDSHU�
)LJXUH � VKRZV D WHVW FLUFXLW WR PHDVXUH WKH GLIIHUHQFH

EHWZHHQ WKH 'UDLQ� FXUUHQW DQG 'UDLQ� FXUUHQW� 7KH FLUFXLW

FRQVLVWV RI WKH +(026 DQG WZR H[WHUQDO UHVLVWRUV LQ RUGHU

WR FRQYHUW WKH FXUUHQW GLIIHUHQFH LQWR YROWDJH� 7KHVH

UHVLVWRUV DUH QRW LGHQWLFDO ZLWK HDFK RWKHU� 7KHUHIRUH 7KH

GLIIHUHQFH EHWZHHQ 5� DQG 5�� GHQRWHG DV '5� LV WDNHQ LQWR
DFFRXQW�

HEMOS
50Pm Al

VSS

)LJXUH �� 0LFURSKRWRJUDSK RI +(026

VDDT

VD
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)LJXUH �� 7HVW FLUFXLW WR PHDVXUH WKH FXUUHQW

RI SRZHU VXSSO\ OLQH XVLQJ +(026

7KH YROWDJH GLIIHUHQFH EHWZHHQ 'UDLQ � DQG 'UDLQ�� 9'�

FDQ EH PHDVXUHG PRUH DFFXUDWHO\ WKDQ WKH RXWSXW FXUUHQW

GLIIHUHQFH EHWZHHQ ,� DQG ,�� 9' LV FDOFXODWHG DV
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ZKHUH , LV WKH GUDLQ� DQG GUDLQ� FXUUHQW ZKHQ ,3 �� ,Q WKLV

H[SUHVVLRQ� WKH WHUP� ,'5� FRUUHVSRQGV WR 9' ZKHQ ,3 �
�9'�,3 ����

1RZ� OHW
V LQWURGXFH D TXDQWLW\� '9'� ZKLFK VLJQLILHV
WKH LQFUHPHQW RI 9' IURP ZKHQ ,3 LV QRW ]HUR� ,Q WKH

PHDVXUHPHQW� D UHVLVWRU ZKRVH UHODWLYH HUURU LV OHVV WKDQ

�� FDQ EH HDVLO\ HPSOR\HG �LQ RWKHU ZRUGV� '5�5� � ������
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)LJXUH �� 0HDVXUHG UHVXOWV IRU ''9'

GHSHQGHQFH RQ WKH FXUUHQW XQGHU WHVW� ,3�

)URP HT����� '9
'
LV SURSRUWLRQDO WR WKH GLIIHUHQFH EHWZHHQ

,
�
DQG ,

�
�

�� 0HDVXUHPHQW�UHVXOWV

)LJXUH � VKRZV WKDW WKH PHDVXUHG UHVXOWV RI '9'

GHSHQGHQFH RQ WKH SRZHU VXSSO\ OLQH FXUUHQW� ,3� ,W LV

FOHDUO\ VKRZQ WKDW '9' LV SURSRUWLRQDO WR WKH FXUUHQW RI WKH
SRZHU VXSSO\ OLQHV� ,3� DQG LW LV SRVVLEOH WR PHDVXUH ,3 LQ D

QRQ�FRQWDFWLQJ DQG QRQ�GLVWXUELQJ ZD\� ,Q WKLV SDSHU� WKH

ZLGWK RI WKH SRZHU VXSSO\ OLQH LV ��PP� :KHQ WKH ZLGWK LV

QDUURZHU WKDQ ��PP� '9
'
LV ODUJHU WKDQ WKLV LQ DQ LQYHUVHO\

SURSRUWLRQDO ZD\ �VHH )LJ���� ,W LV DOVR FRQILUPHG WKDW '9
'

GHJUHDVHV SURSRUWLRQDOO\ ZKHQ ,
3
LV ORZHU WKDQ ]HUR�

)LJXUHV � DQG � DUH PHDVXUHG '9' GHSHQGHQFH RQ WKH
UHVLVWDQFH RI DQ H[WHUQDO UHVLVWRU� 5� DQG WKH WHVWLQJ YROWDJH�

9''7� UHVSHFWLYHO\� ,Q WKLV SDSHU� WKH FXUUHQW RI SRZHU

VXSSO\ OLQH� ,3� LV FKRVHQ WR EH ��P$� ,W LV VHHQ WKDW WKHUH LV

D JRRG ELDV SRLQW WKDW PDNHV '9' WKH ODUJHVW WR LPSURYH WKH
VHQVLWLYLW\ RI WKH ,''4 PHDVXUHPHQW� ,W LV VXJJHVWHG WKDW

'9
'
LV SURSRUWLRQDO WR DQ H[WHUQDO UHVLVWDQFH ZKHQ ZH VHH

(T����� LQ WKH PHDVXUHPHQW '9
'
LV QRW SURSRUWLRQDO WR 5�

ZKHQ 9* DQG 5� DUH ODUJH �9*!�9 DQG 5!���:�� 7KH
UHDVRQ IRU WKLV LV FRQVLGHUHG WKDW +(026 LV DIIHFWHG E\ WKH

YROWDJH GHJUDGDWLRQ RI WKH H[WHUQDO UHVLVWDQFH� 7KH GUDLQ

FXUUHQW RI +(026 IORZV P$ RUGHU ZKHQ JDWH YROWDJH LV
ODUJHU WKDQ �9� ,Q WKLV FRQGLWLRQ� WKH YROWDJH GHJUDGDWLRQ RI

H[WHUQDO UHVLVWDQFH LV ���P9 RUGHU� +HQFH� WKH YROWDJH

GHJUDGDWLRQ FDQ QRW LJQRUHG ZKHQ 5 LV ODUJH� )URP WKLV

HIIHFW� ZKHQ DQ LQWHUQDO UHVLVWHU LQVWHDG RI H[WHUQDO UHVLVWHU�

OLNH D JDWH�GUDLQ WLHG 026)(7� LW LV QHFHVVDU\ WR WDNH FDUH
RI WKH YROWDJH GHJUDGDWLRQ RI WKH UHVLVWHU�
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GHSHQGHQFH RQ 5
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)LJXUH �� 0HDVXUHG UHVXOW RI ''9'
GHSHQGHQFH RQ 9''7�

�� 0LFUR�,''4�WHVW�FLUFXLW�XVLQJ�+(026

1H[W� D ZD\ WR LPSOHPHQW WKH PLFUR ,''4 WHVW LQ D
9/6, FKLS VKRXOG EH GLVFXVVHG� $ GLIILFXOW SDUW LV WKDW

RQO\ D IHZ SDGV DUH DOORZHG IRU D WHVWLQJ SXUSRVH� VLQFH D

SDG� D SLQ DQG ERQGLQJ DUHD DUH SUHFLRXV DQG H[SHQVLYH�

)RUWXQDWHO\� LW LV SRVVLEOH WR VKDUH SDGV DPRQJ WKRXVDQGV RI

+(026©V� VLQFH WKH RII FXUUHQW RI WKH +(026 ZKRVH JDWH

LV ELDVHG ORZ LV PHDVXUHG WR EH PXFK VPDOOHU E\ WKH RUGHU
RI ��� WKDQ WKH RQ FXUUHQW RI WKH +(026 ZKRVH JDWH LV

ELDVHG KLJK� 1RZ� WKHUH DUH D FRXSOH RI DSSURDFKHV WR

PHDVXUH WKH WKRXVDQGV RI SRZHU VXSSO\ FXUUHQW XVLQJ WKH

+(026 E\ VKDULQJ SDGV� 2QH RI WKH VROXWLRQV LV GHSLFWHG

LQ )LJ��� %\ XVLQJ VKLIW UHJLVWHUV� RQO\ RQH RI WKH +(026©V
LV WXUQHG RQ E\ DSSO\LQJ ¨�© WR WKH JDWH RI WKH +(026�
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)LJXUH �� &LUFXLW GLDJUDP IRU WKH PLFUR ,''4

WHVW E\ VKDULQJ SDGV DPRQJ +(026
V

ZKLOH RWKHU +(026©V DUH NHSW RII E\ DSSO\LQJ ¨�© WR

WKH JDWHV�

)URP WKH VWDQGERLQW RI WKH YDULDWLRQ LQ HDFK FKLS� WKLV

PLFUR ,''4 VWUXFWXUH XVLQJ WKH +(026 LV HIIHFWLYH� )LUVW�

LW SUHSDUHV WKH UHIHUHQFH +(026 ZKLFK FDQ IORZ ,
3

GLUHFWO\� 7KHQ� LW PHDVXUHV WKH FKDUDFWHULVWLFV OLNH ILJ��

XVLQJ WKLV UHIHUHQFH +(026� )URP WKLV FKDUDFWHULVWLF� LW LV

DEOH WR PHDVXUH ,
3
RI HDFK PDFUR FRQVLGHULQJ WKH YDULDWLRQ

RI WKH FKLS�

�� &RQFOXVLRQ

,Q FRQFOXVLRQ� LW LV H[SHULPHQWDOO\ VKRZQ WKDW WKH

SURSRVHG +(026 ZLWK WKH SRZHU VXSSO\ OLQH RQ WRS RI LW LV

D SURPLVLQJ FDQGLGDWH IRU FRQGXFWLQJ DQ ,''4 WHVW RQ

WKRXVDQGV RI VPDOO FLUFXLW EORFNV RQ D FKLS WR SLFN XS DQ

DEQRUPDO OHDNDJH FXUUHQW DQG KHQFH WR LGHQWLI\ WKH SRLQW RI

GHVLJQ HUURUV DQG VPDOO PDUJLQV� 7KH +(026 FDQ EH
PDQXIDFWXUHG DQG LQWHJUDWHG LQ D 9/6, ZLWK WKH

FRQYHQWLRQDO &026 SURFHVV�

$FNQRZOHGJHPHQW

7KH 9/6, FKLS LQ WKLV VWXG\ KDV EHHQ IDEULFDWHG LQ WKH

FKLS IDEULFDWLRQ SURJUDP RI 9/6, 'HVLJQ DQG (GXFDWLRQ

&HQWHU �9'(&�� WKH 8QLYHUVLW\ RI 7RN\R ZLWK WKH

FROODERUDWLRQ E\ 177 (OHFWURQLFV &RUSRUDWLRQ DQG 'DL

1LSSRQ 3ULQWLQJ &RUSRUDWLRQ�

7KH ZRUN KDV EHHQ VXSSRUWHG E\ D JUDQW IURP 7RVKLED
&RUSRUDWLRQ�


