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'OALS�OF�0RESENTATION

"RIEF�REVIEW�OF�CURRENT�GUIDELINES�

5PDATE��AND�ADD�SOME�ADDITIONAL�CONSTRAINTS�

0OINT�OUT�ALTERNATIVE��ELECTRICAL	�APPROACHES�
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2EVIEW�OF�#URRENT�'UIDELINES

�$�DOPANT�PROFILING�REMAINS�A�HIGH�PRIORITY�FOR�4#!$�AND
0ROCESS�)NTEGRATION��WITH�THE�CAVEAT�THAT�THEY�HAVE�LIVED
WITHOUT�IT�FOR�A�LONG�TIME	�

#URRENT�TARGETS�WERE�ESTABLISHED�ASSUMING�,$$�DEVICES�
THAT�IS��A�RELATIVELY�BROAD�TRANSITION�REGION�FROM�THE�HIGHLY
DOPED�SOURCE�DRAIN�TO�THE�CHANNEL�
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#URRENT�4RENDS�IN�$EVICE�3CALING

0OWER�SUPPLY�HAS�DROPPED�FASTER�THAN�PREDICTED��AND
3�$�ÖEXTENSIONS×��FORMER�,$$�REGION	�ARE�VERY�HIGHLY
DOPED�

I�E���TRANSITION�IS�SHARPER�AND�HOT
ELECTRON�EFFECTS�ARE
LESS�OF�A�CONCERN�

4HEREFORE���JUNCTION�LOCATION�MAY�BE�SUFFICIENT��
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-ISSING�FROM�#URRENT�'UIDELINES

)T�WAS�NOT�EXPLICITLY�STATED�THAT�THE�JUNCTION�LOCATION�NEEDS�TO
BE�KNOWN�WITH�RESPECT�TO�THE�GATE�EDGE��AFFECTS�OVERLAP
CAPACITANCE�AND�TRANSIENT�PERFORMANCE	�

)NITIAL�GUIDELINES�FOCUSED�ON�3�$�DOPING��ALTHOUGH�CHANNEL
DOPING�IS�EQUALLY�IMPORTANT�

23#%�
�2EVERSE�3HORT�#HANNEL�%FFECT�
�THE�INCREASE�IN�6T
WITH�SHORTER�CHANNEL�LENGTHS��RESULTING�FROM�THE
REDISTRIBUTION�OF�THE�CHANNEL�PROFILE�DUE�TO�DEFECTS�FROM
THE�3�$�IMPLANTS�
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$OSE�,OSS

!�SUBSTANTIAL�AMOUNT�OF�3�$�DOPANT�IS�ÖLOST�×�OR�AT�LEAST
INACTIVE��VERY�NEAR�THE�SURFACE�

3TRONG�NEED�FOR�PROFILING�HIGH�CONCENTRATION�ACTIVE�AND
INACTIVE�DOPANT�IN�TOP����NM�OF�SILICON���$��NOT��$	�
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$OSE�,OSS��%XAMPLES�AND�+EYWORDS	

3)30!$�Ó�����3IMULATION�OF�3EMICONDUCTOR�0ROCESSES�AND�$EVICES���3EPTEMBER��
���
������#AMBRIDGE�

3ESSION����4RANSIENT�%NHANCED�$IFFUSION�AND�$OSE�,OSS

�0HYSICAL�-ODELING�OF�4RANSIENT�%NHANCED�$IFFUSION�AND�$OPANT�$EACTIVATION�VIA
%XTENDED�$EFECT�%VOLUTION�
�����������!��(��'ENCER��3��#HAKRAVARTHI�AND�3��4��$UNHAM�
�����������"OSTON�5NIVERSITY��"OSTON��-!

�!�.EW�$IFFUSION�!LGORITHM�DURING�/XIDATION�WHICH�CAN�(ANDLE�"OTH�0HOSPHOROUS
0ILE
5P�AND�"�3EGREGATION�AT�3I
3I/��)NTERFACE�
�����������(��3AKAMOTO�AND�3��+UMASHIRO�
�����������.%#�#ORP���+ANAGAWA��*APAN

�-ODELING�THE�%FFECT�OF�0HOSPHOROUS�$OSE�,OSS�AT�THE�3I/��)NTERFACE�ON�#-/3�$EVICE
#HARACTERISTICS�
�����������(�
(��6UONG��#�3��2AFFERTY��*�2��-C-ACKEN��*��.ING�AND�3��#HAUDHRY�
�����������,UCENT�4ECHNOLOGIES��-URRAY�(ILL��.*�AND�/RLANDO��&,
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0OLY�$OPANT�������)%$-�0REVIEW	
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2ECAP�OF�-ISSING�'UIDELINES

*UNCTION�OVERLAP�OF�POLY�GATE�

#HANNEL�DOPING�PROFILE���$	�

$OSE�LOSS�PILE
UP�AT�SILICON�INTERFACE���$	�

0OLY�DOPANT�PROFILES��POLY�DEPLETION�AND�BORON�PENETRATION	�
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!LTERNATIVE�!PPROACHES

!LTHOUGH�A�ÖDIRECT×�PHYSICAL�MEASUREMENT�OF�DOPANT
PROFILES�IS�DESIRABLE��AN�INDIRECT�DETERMINATION�BY�INVERSE
MODELING�OF�ELECTRICAL�RESULTS�WILL�SATISFY�MANY�CUSTOMERS�

4HIS�HAS�THE�STRONG�ADVANTAGE�THAT�ACROSS
THE
WAFER
VARIATIONS�CAN�BE�MEASURED��
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)NVERSE�-ODELING�������)%$-�0REVIEW	
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3UMMARY

$YNAMIC�RANGE�REQUIREMENT�RELAXED�IN�3�$�REGION��BUT
ADDED�REQUIREMENTS�FOR�BETTER�CHANNEL�AND�POLY�PROFILING�

(IGH
CONCENTRATION�DOSE�LOSS�IS�AN�IMPORTANT�NEW�AREA�

)NVERSE�MODELING�ALLOWS�ACROSS
THE
WAFER�MAPPING�OF
DOPANT�PROFILES�


