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Td` � C` m[ oqj ` kq� l a� Dh̀ ^qol kê p� [ k_� Bl j j r kê [ qel k
Dkcek` ` oekc�t [ p�` pq[ ] hepd` _�ek�� � � � �[ k_�l aà op�AÀT` ^d�C` cò `
ek� Dh̀ ^qol kê p� [ k_� Bl j j r kê [ qel k� Dkcek` ` oekcÃ� MÀT` ^d
C` cò ` � � ek� �̄°� Mê ol Dh̀ ^qol kê p� ¯MD°� [ k_� �̄ °� Bl j j r kê [ qel k
[ k_� Seck[ h� Pol ^` ppekc� ¯BSP°À� C` m[ oqj ` kq� [ ej p� ql � mol _r ^`
nr [ heqv� mol à ppel k[ hp� ql � ^l j m̀ q̀ � chl ] [ hhv� [ k_� ` u^` h� ] v
^[ oovekc� l r q�] [ pê � [ k_�[ mmhè _�ò p̀ [ ô d�ek�` j ` ocekc�[ ò [ p�] v
al ocekc� pqol kc� ek_r pqovçekpqeqr q̀ � ekq̀ o[ ^qel kÀ� Td` � C` m[ oqj ` kq
[ hpl �l aà op�qd` �Cl ^ql o[ h�mol co[ j j ` p�ek�qd` �aè h_�l a�Ael j ` qoê pÃ
Bl j j r kê [ qel kÃ� Mê ol Dh̀ ^qol kê pÃ� Seck[ h�Ij [ c` � Pol ^` ppekcÃ
M[ ^dek` � h̀ [ okekcÃ� N` qt l og� p̀ ^r oeqv� [ k_� VLSI� C` peckÀ� Td`
C` m[ oqj ` kq� ep� ` nr emm̀ _� t eqd� ^l kq̀ j ml o[ ov� h[ ] l o[ ql ov
` nr emj ` kqp�ò nr eò _�al o�qd` �` u^` hh̀ kq�col t qd�l a�pqr _` kqpÀ�Td`
C` m[ oqj ` kq� d[ p� pq[ q̀ � l a� [ oq� h[ ] l o[ ql ov� ek^hr _ekc� VLSI� L[ ] Ã
Omqê [ h� ae] ` o� Bl j j r kê [ qel k� L[ ] Ã� Ij [ c` � Pol ^` ppekc� L[ ] Ã
Ikal oj [ qel k� [ k_� N` qt l og� S` ^r oeqv� L[ ] Ã� Ael j ` qoê � L[ ] � [ k_
j [ ^dek` � h̀ [ okekc�L[ ] À�CoÀ�F[ r pe[ �Q[ xe�ep�qd` �Pò p̀ kq�H` [ _� l a
C` m[ oqj ` kqÀ� Td` � ò [ h� pqò kcqd� l a� qd` � C` m[ oqj ` kq� hè p� ek� eqp
nr [ heaè _Ã�_` _ê [ q̀ _�[ k_�j l qes[ q̀ _�a[ ^r hqvÀ
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C` [ o� R̀ [ _` op� ¦ � j ` j ] ` op� l a� qd` � C` m[ oqj ` kq� l a� Dh̀ ^qol kê p
[ k_�Bl j j r kê [ qel k�Dkcek` ` oekcÃ
Iq� ces` p� j ` � ej j ` kp̀ � mh̀ [ pr ò � ql � [ __ò pp� vl r � ek� qdep� p̀ ^l k_
eppr ` � al o� @r qr j k� � � � � � l a� qd` � C` m[ oqj ` kqÖp� N` t ph̀ qq̀ oÀ� Tdep
N` t ph̀ qq̀ o� p̀ os` p� [ p� [ � s[ hr [ ] h̀ � mh[ qal oj � ql � pdl t ^[ p̀ � qd`
C` m[ oqj ` kqÖp� [ ^dè s` j ` kqpÃ� l kcl ekc� ò p̀ [ ô d� ` k_` [ sl r opÃ
[ k_�qd` �se] o[ kq� [ ^[ _` j ê � ` kseol kj ` kq�qd[ q�al pq̀ op�ekkl s[ qel k
[ k_�` u^` hh̀ k^` À�I�^l j j ` k_�qd` �DBD�C` m[ oqj ` kq�al o�eqp�` aal oqp
ek� ] oekcekc� l r q� qdep� N` t ph̀ qq̀ oÀ� Iq� ep� [ � q̀ pq[ j ` kq� ql � qd`
C` m[ oqj ` kqÖp�_` _ê [ qel k�ql �Bl j j r kê [ qel kÃ�^l hh[ ] l o[ qel kÃ�[ k_
qo[ kpm[ ò k^vÀ
Td` � C` m[ oqj ` kq� l a� Dh̀ ^qol kê p� [ k_� Bl j j r kê [ qel k
Dkcek` ` oekc� d[ p� ^l kpepq̀ kqhv� ] ` ` k� [ q� qd` � al ò aol kq� l a
q̀ ^dkl hl cê [ h� [ _s[ k^` j ` kqpÃ� j [ gekc� peckeaê [ kq� ^l kqoe] r qel kp
ql �qd` �aè h_�l a�Dh̀ ^qol kê p�[ k_�Bl j j r kê [ qel kÀ
Td` �mr ] hê [ qel k�l a�qdep�N` t ph̀ qq̀ o�ep�[ �peckeaê [ kq�j eh̀ pql k` �al o
qd` � DBD� C` m[ oqj ` kqÀ� Iq� p̀ os` p� [ p� [ � mh[ qal oj � ql � pd[ ò � eqp
ò p̀ [ ô d�aek_ekcp�t eqd�qd` � t e_` o�^l j j r keqv� [ k_�^l kk` ^q� t eqd
eqp� [ hr j ke� [ k_� pq[ g` dl h_` opÀ� Td` � N` t ph̀ qq̀ o� t ehh� [ hpl � mol se_`
ekpecdqp� ekql � qd` � C` m[ oqj ` kqÖp� mh[ kp� [ k_� [ pmeo[ qel kp� al o� qd`
ar qr ò �h̀ [ _p�ql �mol pm̀ ^qes` �^l hh[ ] l o[ ql opÀ
Ok^` � [ c[ ekÃ� I� ` uq̀ k_� j v� pek^` ò � ^l kco[ qr h[ qel kp� ql � qd`
C` m[ oqj ` kq� l k� qd` � h[ r k^d� l a� qdep� N` t ph̀ qq̀ oÀ� I� t epd� qd` � DBD
C` m[ oqj ` kq� ^l kqekr ` _� pr ^^` pp� ek� eqp� mr opr eq� l a� ` u^` hh̀ k^` � ek
` _r ^[ qel kÃ�ò p̀ [ ô dÃ�[ k_�ekkl s[ qel kÀ
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Iq�ces` p�j ` �ej j ` kp̀ �mh̀ [ pr ò �ql �[ __ò pp�vl r �ek�qdep�� k_�D_eqel k�l a
qd` �C` m[ oqj ` kqÖp�N` t ph̀ qq̀ oÀ�Tdep�N` t ph̀ qq̀ o� p̀ os` p� [ p� [ �s[ hr [ ] h̀
mh[ qal oj � ql � pdl t ^[ p̀ � qd` � C` m[ oqj ` kqÖp� [ ^dè s` j ` kqpÃ� l kcl ekc
ò p̀ [ ô d� ` k_` [ sl opÃ� [ k_� qd` � se] o[ kq� [ ^[ _` j ê � ` kseol kj ` kq� qd[ q
al pq̀ op� ekkl s[ qel k� [ k_� ` u^` hh̀ k^` À� Iq� ep� [ � q̀ pq[ j ` kq� ql � qd`
C` m[ oqj ` kqÖp� _` _ê [ qel k� ql � Bl j j r kê [ qel kÃ� ^l hh[ ] l o[ qel kÃ� [ k_
qo[ kpm[ ò k^vÀ�
Td` �C` m[ oqj ` kq�l a�Dh̀ ^qol kê p�[ k_�Bl j j r kê [ qel k�Dkcek` ` oekc�d[ p
^l kpepq̀ kqhv� ] ` ` k� [ q� qd` � al ò aol kq� l a� q̀ ^dkl hl cê [ h� [ _s[ k^` j ` kqpÃ
j [ gekc� peckeaê [ kq� ^l kqoe] r qel kp� ql � qd` � aè h_� l a� Dh̀ ^qol kê p� [ k_
Bl j j r kê [ qel kÀ� Td` � N` t ph̀ qq̀ o� p̀ os` p� [ p� [ � mh[ qal oj � ql � pd[ ò
C` m[ oqj ` kqÛp� ò p̀ [ ô d� aek_ekcp� t eqd� qd` � t e_` o� ^l j j r keqv� [ k_
^l kk` ^q� t eqd�eqp� [ hr j ke� [ k_�pq[ g` dl h_` opÀ�Td` �N` t ph̀ qq̀ o� t ehh� [ hpl
mol se_` �ekpecdqp�ekql �qd` �C` m[ oqj ` kqÖp�mh[ kp�[ k_�[ pmeo[ qel kp�al o�qd`
ar qr ò À�
Tdol r cd�qdep�` _eqel k�l a�qd` �N` t ph̀ qq̀ oÃ�I�t [ kq�ql �] oekc�al oqd�pl j ` �l a
qd` �ò ^` kq�ekeqe[ qes` p�q[ g` k�] v�qd` �C` m[ oqj ` kq�ql �` kd[ k^` �` aaê è k^v
ek�qd` �T` [ ^dekc�mol ^` ppÀ�Weqd�qdep�p̀ j ` pq̀ oÃ�@p�m̀ o�k` t hv�[ _l mq̀ _
ml hê vÃ�p̀ ^qel kekc�l a�qd` �^h[ pp̀ p�t [ p�ekqol _r ^` _�t dê d�ò _r ^` _�qd`
kr j ] ` o� l a� pqr _` kqp� ql � ] ` � [ __ò pp̀ _� ek� ` [ ^d� ^h[ pp�p̀ ^qel k� [ k_
d` k^` � mol se_ekc� [ k� l mml oqr keqv� al o� ] ` qq̀ o� [ k_� j l ò � ekq̀ o[ ^qes`
h̀ [ okekcÀ�A` pe_` p�qdepÃ�qd` �h[ r k^d� l a�qd` �M` kql oçM` kq̀ ` �ekq̀ o[ ^qel k
ekeqe[ qes` �mol se_` p�[ �^d[ k^` �al o�pqr _` kqp�ql �^h̀ [ o�l aa�[ hh�qd` eo�_l r ] qpÀ
Ik�[ __eqel kÃ�qd` �h[ r k^d�l a�ò j ` _e[ h�^h[ pp̀ p�dep�ar oqd` o�] ` k` aeqq̀ _�qd`
pqr _` kqpÀ�
Ok^` �[ c[ ekÃ�I�` uq̀ k_�j v�pek^` ò �^l kco[ qr h[ qel kp�ql �qd` �C` m[ oqj ` kq
l k� qd` � h[ r k^d� l a� qdep� ` _eqel k� l a� N` t ph̀ qq̀ oÀ� I� t epd� qd` � DBD
C` m[ oqj ` kq�j ` ` qp�^l kqekr ` _�pr ^^` pp�ek�eqp�mr opr eq�l a�` u^` hh̀ k^` �ek
` _r ^[ qel kÃ�ò p̀ [ ô dÃ�[ k_�ekkl s[ qel kÀ�
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