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2. PTL IMPLEMENTATION
2.1 Delays in PTL Implementation�lz��#��w#��z�}��#v7�+w�~/�K�7~���v'�O�Sz�}f�FyM���#yS{ow�~
����v7�®{,zh¢S�2v7}�����w�� ����w�v7�
���7yC��yC�S¾�w�x�yC��yMv7��zk~�}�yC�9w�~/�2~�}�y]�&~/�#��y&�#�F~�}�{�y&}��&yg�FyCw � y&y&},¥�¦O¦ © �z�}�{�w�x�y&v��
�t�]��v7�,���7y&�,yC}	w�z�w�v7~�}�� �kÄ z/��x`}�~	{�y ~/�Kz�¥�¦k¦¯v'�o�
���7y&�,yC}	w��mz � x!z�}�}�~�}hy�����z�}��#v'~�}j��ÅpÆPÇtÈ'Å�ÉFÊ�Ç�Ë�È'Å ÉSÌ z/�F~���w�w�x�y
|�z/��v'z����'y
Ç.z/�#�#~N�&v'z/w�yS{ � v�w�x�w�x�y>}�~	{�y�� � x�yC��yhÅ É z�}�{XÅ ÉSÌ z���y����y&�#�Fy&��w�v'|�y&���N��w�x�y � x!z/}�}�~�}e�C~��1z/�Cw�~����L~���w�x�yk����}��Cw�v7~�}�Å � �Kx�v7�
�fz&�X�Fy w#��z/}��#�'z/w�yS{.w�~�z�� ����w�v7���7yC��yC�Lw�x!z�w
�!z��#�#yC�
Å É � x�yC}aÇv7� x�v'��xj��z�}�{3Å É Ì � x�yC};Ç�v7� �7~ � ¾�w�x�yE����~N�&yS{�����yf�Sz�}3�FyEz�������7v7yS{;��y&�&�����#v'|�y&���Uw�~.w�x�y�����}��Cw�v7~�}��fÅ�ÉBz/}!{UÅ ÉSÌ w�~bz��#��v7|�y�z�w
�t�]�pv7�,���7y&�,yC}	w�z�w�v7~�};~��Oz.��v7|�y&}U¥�¦k¦^��y&����y&�#y&}Nw�z/w�v7~�} �3¬ ~/�
w�x�y �������F~��#y&�
~��Kw�x�v7�h��z��FyC�S��z��7�K¥�¦k¦ © �
z/��y,��yS{����&yS{`~���{�yC��yS{
¥�¦k¦�© �>� °g� ¥�¦k¦ © ������v'�,������v7}��hw�x�z/w]w�x�yO~���{�y��M~��l|�z/��v'z����7y&�M~�}
z�}N���!z�w�xE�®��~��Wz�}E~���w�����wM}�~	{�ykw�~,z �7ySz��n}�~	{�ykv7�gv'{�y&}Nw�v'�&z�� �
� ~�}��#v'{�yC�ezb�t�]�µv'�,���7y&�,y&}Nw�z/w�v7~�}U~��hz`����}��Cw�v7~�}dw�x�z/wE{�y��

�Fy&}�{��
~�};ÍÎv7}�����w��
~���w�z�v7}�y&{B�N�B{�v���y&�Cw��fz�����v7}��e~/�gzX¥�¦k¦
~�}bw�x�~��#y�ÍÎv7}�����w�� � uby,yC�+w�v'�fz�w�y,w�x�y�{�y&�'z&�Bz��7~�}��.w�x�yf�C��v�w#�

¡



v7�Sz/�>�!z�w�xj�LÏ,Ð�Ñ�Ò	ÓNÔ��Oz/�Ew�x�ya{�y&�'z&�Pz��7~�}���zb�!z/w�xP�C~�}Nw�z�v7}�v7}��
ÍVÕp¡e��z��#� w#��z/}��#v7�+w�~����,v7}3�#yC��v7y&�fz��#�#���,v7}��Xw�x!z�wo����À§yC���oz���y
z/�7�#~bz�{�{�yS{ � x�y&}UÖ3��z��#� w#��z/}��#v7�+w�~����oz/��yev7}U�#yC��v7y&� w�~.��y&��yC}��y���z/w�yXw�x�y��#v7��}!z��1¾ � y � v7�7�kz��#�#���,y.ÖGÆ×«Bx�yC��y��]����w�zB�#v7�,v��
�'z��fz�}�z������#v'� �Sz�}3�Fy��Sz/�#��v7yS{3~���w ��~/�fz�}N�B~�w�x�y��o|�z��7��y�~��OÖ �

G
1

G
2

G
3

C + C
D Buff

R
P

R
P

R
P

C + C
D

S

O

O
I

I

R
d

(a)

(b)ØMÙ�Ú!ÛmÜ�ÝeÞ!ßhà5áFâ]ãhämÜ�Ý	Ý�åmá!æSæMç&Ü�á!è�æSÙ�æ&çCé!Ü/ækÙ�è.æ&Ý	Ü�Ù®Ý�æhà5êtâ]ãhämÝ
Ý�ë@Û�Ù�ì�á!í�Ý�è§ç,îfïWðaé@ñmÝ�í
�j~�yC�+w�v'�fz�w�y Ï,Ð�Ñ�Ò	Ó�ÔX� � y�����v7�'{Xz�}.yS¤N��v7|�z��7y&}Nw °g� �,~	{�y&�j��~��w�x�y��!z/�#�,w#��z�}��#v7�+w�~/�e�&v����&��v�wS�]�#x�~ � }cv7} ¬ v7������y;¡ �p¶ �#�#���,v7}��w�x�z/w�w�x�yE��yC�#v'�+w�z/}��&yE~��kz.��z��#� w#��z/}��#v7�+w�~��fv7�,ò]ó��Kz/}!{bw�x�yf��yC�
�#v7�+w�z/}��&yo~/��w�x�y {	��v'|�yC�k}�~	{�ye�1����À§yC���Mv7�>òLô	� � yo�&z�}.�Sz��7�&���'z/w�yw�x�y Ä �'�,~/��yX{�yC�®z&�U~��Ow�x�v7�,�+w#�����Cw�����y�z/�EògôoÈF�9«�õ]ödÊÃ«�õ]÷EÊ
õ]ø@ù�ú�úN��Êcò ó È��9³�õ ö Êc«�õ ÷ Êc«�õ]øjù�ú�úN��� � x�yC��yfõ öKû'÷	ü v7�kw�x�y{	��z�v7}c�1�#~������&y��>�Sz/�!z��Cv7w�z/}��&y�z/}!{;õ ø@ù�ú�ú v7�
w�x�y,v7}�����w
�Sz���z��&v��
w�z/}��&y>~/�n����À§yC� � Á5}e�&z��#y
~��tz ��x!z/v7}�~��tÍýÕ�¡k�!z��#�]w#��z/}��#v7�+w�~����
� v�w�x`~�}�y�����À§yC�L���'z��CyS{az�wky&|�yC�#�ew�x�v7��{X��z��#�Ow#��z/}��#v7�+w�~��S�§w�x�y���yz���yEþ5�9Í·ÕX¡��#ÿ�«��gw�x���y&yC�9w#��z�}��#v7�+w�~��K�#yC���,y&}Nw��n~��§w�x�y]w2���FyM�#x�~ � }v7} ¬ v7������yo¡ � �Kx�yC��yC��~/��y��!w�x�y � ~/���+w#�2�&z��#yh{�y&�'z&�N��v7�L��v'|�y&}e�N�
Ï,Ð�Ñ�Ò	Ó Ô Æ þ+�9ÍrÕU¡��#ÿ/«����9ò ó �9³�õ ö Ê3«�õ ÷ ÊU«�õ]øjù�ú�úN�jÊ

ògô��9«�õ]öBÊ;«�õ]÷hÊUõ øjù�ú/ú �#�tÆ��o�9ÍrÕ�¡S� �+¡S�
2.2 Decomposition of the BDD
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