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(A) A probable pin placement (B) A pin placement which results
in Steiner length improvement.
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ABBounding box for net A

Likely position for a pin of net B
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Various density measures
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abcX�,WXt[Y[\[� m mxl } m2k ù k�k { }�¯ m2k k ­�­ � � � �abcX�,WXt[Y[\[�+¯ ±U{ m2k }�­�± m |�|U± mdk }U­�± m |U±�¯ � � � �abcX�,WXt[Y[\[�+­ }U¯ ¯ l"m }�¯ m ­�ùU| ¯ l`m }�¯ m ­Uù�} � � � �f2� � t[T�f2psp ù m m |U¯ l ¯ m | m ¯ m |�¯ l ¯ {Uù m |`� ù�­ m |U­�| k {�{ k |`� ± l
f2� � pzfJ\[uUZ ùU­ m |U±�ù�ù m |�|U{ m |�±Uù�ù m | l ± m � | k m |U±�|�ù m |�ù k |`� ±�ù
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n Z2cX_A�,T�fh\[� �(¢ ��e ´ mhl µ ¥(Z � ��ey;\Afh_2Y ­�{ k | ­�{
t[Y[\[WX_2Y m ±�¯ m ùU} m ± k
VX\�abT�fJ\[� m m ±�± m ù k m ± l
VX\�abT�fJ\[��¯ ­ l�l k,m ¯ ­U± k
�"abR�T�Z2� l ¯�ù l ¯U{ ±U±�ù
abcX�,WXt[Y[\[� m kUk { k"l ¯ kUk"l
abcX�,WXt[Y[\[��¯ m |U|�± m�m | l m |U} l
abcX�,WXt[Y[\[��­ m ­Uù�| m2k ùU¯ m2k ¯�¯
f2� � t[T�fxpsp m | m ¯ m |�± m { l ­
f2� � pzfJ\[uUZ m |U|�{ m | l ± {U{�­
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uJpbRU�gf2pj\[R�WXY�abc,u	\[Z2t[W"pbY[t%abt)fhV,VX\[R"fh_=�XZ2�QfJt*y;RhpspbR � t2�QõPab\[t[Y2v^fJtabc"Y[Z2\[_2RUc,cXZ2_2Y(RUV,Y�abT*ab�xfJY�abR�c�abt�T�RUt[Y�fhV,VX\[R�VX\�azfJY[Zry;RU\��XZ2Z2Vot[W,�"�
T*ab_2\[RUc��,Z2t�abuUcPv � ZMfhV,V"pb��|`� } � L(�+¤D] ��L¾VX\[R"_2Z2t[t8Vgfh\AfJT�Z2Y[Zd\[tRJyj´ m2k µ�v � abY[�¬�X\�ab��Zd\�\[Z2t�abt[YAfJcX_2Z)RJy^¯�|U|�|��rv�fhc,�	t[_hf2pbZ�Y[�XZ��,Z=�t�abu�cXtMfJ_2_dR�\[�"abc,uhpb���(¢¨Z^fJt[t[WXT�Zjfxpsp�abc"Y[Z2\[_dR�cXc,Z2_dYrWXt[Z2t�Y[�XZr°g\[t[Y
T�Z2YAf2pgpzf2��Z2\2v©fJcX���,Rjc,RUY�T�R"�XZ=pw��azfJt2�8¢¨ZMfJt[t[WXT�ZjfD_2Z=pspw�XZ=pzf2�
RJyo�2Z2\[RXvjfJt)Y[�`abt�abc"y;RU\[T�fJY�abRUc#abt+cXR�Y)V,\[Rh��ab�XZ2� � abY[���gZ2cX_=�"�T�fh\[�"t�y;R�\8�,Z2ZdV%t[WX�XT*ab_2\[R�c+�XZ2t�abuUc�\[W"pbZ2t2��¢�Z(c,RUY[ZDfJuÓfxabc+Y[��fJY
� Zj_2R�cXt�ab�XZ2\*Y[�XZ�029;/"9;<?>�_2\�abY�ab_hf2p�V�fJY[��vñfJcX�¨RUc`pb�+_hf2pb_2W"pzfJY[Z�Y[�XZ�XZ=pzf2��RJy�Y[�XZrabc"Y[Z2\[_2RUc,cXZ2_2Y2�
õ,R�\��FpbT�RU\[Z¬�XZ=pzf2��T�ZxfJt[WX\[Z2T�Z2c"Y[t2v � Z¨�"ab�þ_2R�ToV`pbZ2Y[Z	Z2«��VgZ2\�abToZ2c"Y[t+R�c�Y[�XZ+�gZ2cX_=�XT�fh\[� n �[¤D�+��eûú � Z+R��XYAfxabcXZ2���,Z=�

YAfxaspbZd�+t�abu�c�fxp5abc"y;R�\[T�fhY�abR�c�y;RU\(Y[�,ZMR�Y[�XZ2\(�gZ2cX_=�XT�fJ\[�"tMR�c"pb��\[Z=�
_2Z2c"Y�pb�UvXfJcX��fh\[Z�abcjY[�,Z�V,\[R"_dZ2t[t�Rhy�fhV,V"pb��abcXu�|�us} � L(�+¤D]r�XZ2t�abu�c\[W"pbZ2t�Y[R+Y[�XZ2T�ý=�)¢¨Z�t[�XR � Y[�XZ�\[R � � ab�XY[�Pv�_A�gfhc,cXZ=pM�XZ2c,t�abY���vT�fh«�abT*WXT VgfhY[� pbZ2cXu�Y[��v�fhc,�QY[�,Z�T¡fJ«�abTjW,T �FpbT�R�\[Z	�XZ=pzf2�
V�fJY[��ú;_2RUc,t�ab�XZ2\�abcXu�R�c"pb��Y[�XZ�abc"Y[Z2\[_2R�cXcXZ2_2YAý%y;RU\%Y[�XZ+��abT*��Z2\��
¢�RJpsy(\[RUW,Y�abcXu,v8f�eM��L�����O��M��\[R�WXY�abcXu � abY[�XR�WXYDabc"Y[Z2\[_2R�cXcXZ2_2YR�VXY�abT*ab�hfhY�abR�c�v�f	er��L��[��O��M� \[R�WXY�abcXu � abY[��Y[RUVgRJpbRUu���R�VXY�as�T*ab�hfhY�abR�c�vDfhc,��f�er��L��[��O��r��\[RUW,Y�abcXu � abY[�	�gRUY[��Y[RUVgRJpbRUu��
R�VXY�abT*ab�hfhY�abR�cQfJcX� � ab\[Z�t�ab�Aabc,u�abc���fh�`pbZ k �	¢¨Z)R��XYAfxabc�t[W,�"�t[YAfJc"Y�azf2pw\[Z2�,WX_2Y�abRUc,t(abc%V�fJY[��pbZ2cXu�Y[�XtMfJcX���,Z=pzf2��v � abY[�%Y[�XZ(�,W"pb�RJyMY[�XZ��XZ=pzf2��abc¬Y[�XZ���abTj�gZ2\[¢�RJpsyjt[RhpbW,Y�abRUc�R"_2_2WX\[\�abc,u¨abc	Y � RpzfJ\[uUZ�cXZ2Y[t � �"ab_=�	��fx�UZ�_=ab\[_dW`abY[RUW,t)VgfhY[�,t2�¾e�WXZ%Y[R�Y[�XZ%t[T¡fxpspt�ab�2ZjRJy�Y[�XZD_=ab\[_2W"abYjfJcX�+c,ZdY[t2vgY[�XZDR�VXY�abT�fxp � ab\[Z2t�ab�=abcXu�\[Zdt[W`pbY[Z2�abcjT*abc`abTjWXT � ab�,Y[�Dabc"Y[Z2\[_2RUc,cXZ2_2Y�abRUc,t�y;RU\FT�fhc"�*t[Zdu�T�Z2c"Y[t2vÓfJcX�
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er��L��[��O��r� m |�} k ù }U­�± kÓl ¯U­�| ¯`� | k }JcXt
er��L��[��O��r� m |�} k ù }U­�} ­U{ k ¯�¯ m � {�| l cXt��Y[R�VgRhpbR�u��
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R�c"pb�³psabTjabY[Z2�	�FpbT�R�\[Z��XZ=pzf2�+�gZ2cXZ=°gY2�o¦5fhY[�³pbZ2cXu�Y[���`asª�Zd\[Z2c,_dZ2t
�gZ2Y � Z2Z2c�Y[�,ZoY � R�R�VXY�abT*ab�2Zd�¬t[RhpbW,Y�abRUc,t)fh\[Z�f�\[Z2t[W`pbYjRJyS�`asª�Zd\��Z2c"Yrt[Zdu�T�Z2c"Yjfht[t�abu�cXT�Z2c"Y[t�ú;�,WXZ�Y[R�Y[�XZ � ab\[Z�t�ab�=abcXu"ýD\[Z2t[W"pbY�abc,uabc	�`asª�Zd\[Z2c"Y�V�fJY[�	_2R�cXt[Y[\Afxabc"Y[to�,WX\�abc,u�c,Z2Yj\[Z2t[Y[RU\AfJY�abR�c���¢¬ab\[Z
t�ab�=abcXu�V,\[Rh��ab�XZ2�%psabTjabY[Z2���gZdc,Z=°�Y2§"y;R�\�_2WX\[\[Z2c"Y�y�fh�,\�ab_xfJY�abR�c)Y[Z2_A�`�
c,RhpbR�uhabZ2t2v � ab\[Zrt�ab�Aabc,u�T¡fx�j�gZ(T�RUt[Y�fhV,VX\[R�VX\�azfJY[ZDy;R�\Fpzfh\[u�ZDcXZ2Y[t
� �`ab_A�+_hfJc)�gf2�UZ pzfh\[u�Zj�,\�ab�UZ2\[t2v�t[W,_A�+fht(_=pbR"_=�)c,ZdY[t2�
��c�RUW,\�Z2«"VgZ2\�abToZ2c"Y[t2v � Z�y;RUW,cX��Y[��fJY5abc"Y[Z2\[_2R�cXcXZ2_2Y�RUV,Y�abT*ab�xfx�Y�abR�c)�`ab�)c,RUY�c,Zd_2Z2t[tAfJ\�aspb�)\[Z2t[W"pbYSabcGf T¡fxü[RU\�VgZ2c�fxpbY���R�c�_=ab\[_2W"abY

fJ\[Zhf"��÷�Z=pzfJY�ab�UZ=pb��y;Z � cXZ2Y[t�\[Z � W`ab\[Z2���"abu���V�Z2\�y;R�\[T¡fJcX_2ZrY[RUVgRJpbRh�uJabZ2t2v � abY[��Y[�XZ�Y[R�YAf2pgpbZ2cXu�Y[��RhywR�VXY�abT*ab�2Z2��abc"Y[Z2\[_2RUc,cXZ2_2Y(Y[RUVgRJpbRh�uJabZ2tD��Z=abc,u � W"abY[Z�_=pbR�t[ZoY[R�Y[��fJYDRJy8Y[�XZ*T*abc"abTjW,T*��]"Y[Z=abcXZJ\oY[\[Z2ZfxpbY[Z2\[c�fJY�ab�UZ��
÷SWXc�Y�abT�Z2t�y�R�\Df2psp��gZ2cX_=�XT�fh\[�"t*RUc�f%]"WXc�],¦gOD÷8L8� m | � Z2\[ZT�R"�XZ2t[Y2vr\Afhc,uhabc,u	y;\[R�T�WXcX�,Z2\ m T*abc"W,Y[Z+y;RU\+õ5÷�OMLS� Y[R m ¯

�,RUW,\[t�y;R�\oO0& #DN�OD÷ �D�����(�,Z+�XW`pb��RJyjY[�XZ+\[W,c�Y�abT�Z�RJyDRUW,\
uJpbRU�gf2p5\[R�WXY[Z2\�abt(_2R�cXt[WXT�Z2�+�"��Y[�XZrabY[Z2\AfJY�ab�UZ*�XZ=pbZ2Y�abRUc+V,\[R"_dZ2t[t�i
R�WX\�Z2�,uUZ+_2R�t[Y�_2RUT�VXW,YAfhY�abR�c�\[R�WXY�abc,Z2tGfJ\[Z � W"abY[Z¨\[RU�,WXt[Y)fJcX�u�Z2cXZ2\Af2p;vgfhc,�oVgZ2\�y;RU\[T²f(c"W,Tj�gZ2\�RJy©_hfxpb_2W"pzfJY�abRUcgt�y;R�\5_dR�t[Y5y;W,cX_=�
Y�abR�cXt � ZDabc"��Z2t[Y�abuÓfJY[Z2�	�XW,\�abcXu+R�WX\r\[Z2t[ZxfJ\[_A�P�D¢�Z�Z2«"V�Z2_2YDY[��fJYf�t�abT�V`psas°�_hfhY�abR"c�RJyoR�WX\�uhpbR���fxpj\[R�WXY[Z2\)Y[R¬t[WXVXVgR�\[Y+RUc`pb��Y[�XZ
t[VgZ2_=as°�_�_dR�t[YDy;W,cX_2Y�abRUc¬�XZ2YAf2aspbZ2��abc¬Y[�"abtjVgfhVgZ2\ � aspsp(VX\[Rh��ab�,ZGf�,\AfhT�fJY�ab_j�XZ2_2\[Zhfht[Z abc+\[WXc�Y�abT�ZU�
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_2R�ToVgfh\AfJ�"pbZ�Y[R�R�\(�gZdY[Y[Z2\rY[��fJc+Y[��fJY(RJy8fj_2W,\[\[Zdc"Yr_2RUT�T�Z2\[_=azf2p
uJpbRU�gf2p�\[RUW,Y[Z2\2vMR��XYAfxabcXt+\[Z2�XW,_dZ2� V�fJY[��pbZdc,uUY[�,t2vrpbR � Zd\��XZ=pzf2��vfJcX���,R"Z2t(t[R � abY[�%\[ZApzfJY�ab��ZApb�%pbR � \[W,c)Y�abT�Z2t(fhc,��T�ZdT�R�\[��_2RUc`�t[W,ToV,Y�abRUcP�
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�XW,_2Zd�¬Y[�XZ�_2R�cX_2Z2VXY[t�Rhyr\[Z � W`ab\[Z2�-fJcX��VX\[R���fJ�"pbZ+�,Z2cXt�abY��Uv(fJcX���fx�UZ�VX\[Z2t[Z2c"Y[Z2�of�Vgf2ab\5RJy�Y[�,Z2RU\[Z2T�t � �"ab_=�DpbZhfJ�jY[RMfJcrabT�VX\[Rh��Z2�_2RUt[YSy�W,cX_2Y�abR�c+y;RU\�Y[�,ZrabY[Zd\AfJY�ab��Zo�,Z=pbZdY�abR�c�T�Z2Y[�XR"�P�
��R�\[Z�_dR�T�V"pbZ2«�_=ab\[_2W"abY*t[Y[\[WX_2Y[WX\[Z2tDT�f2�+\[Z � W"ab\[Z�f�T�RU\[Z�t[RJ�VX�`abt[Y�ab_hfhY[Z2�	fhV,VX\[R"fh_=��Y[R�abc"Y[Z2\[_2R�cXcXZ2_2Yjt[Z=pbZ2_2Y�abRUcP§ � ZjfJ\[Zj_2W,\��\[Z2c"Y�pb��abc"��Zdt[Y�abu"fJY�abcXu+fD�UfJ\�abZ2Y���RJywT�Z2Y[�XR"�,tMfhc,�)�,Z=pzf2��T�R"�XZ=pbt2�

qSaspsps��_=psabTj�"a?cXu	fJVXVX\[R"fJ_A�XZ2t�fh\[Z�fJc�R��"��abRUW,toc,Z2«"YDt[Y[ZdVPvñfJt � ZApspfJt(Y[�XZjfJVXV`psab_xfJY�abR"c�Rhy5t�pzfJ_A�����gfht[Z2��fJVXV,\[RÓfJ_A�,Z2t�´ ­�¯"v m {xµ��
Oøc"W,Tj�gZ2\+Rhy�Z2«"Y[Zdc,t�abRUc,t�fJ\[Z�fxpbt[R�W,cX�,Zd\ � f2��v�abc,_ApbW,�"abcgut[WXV,VgRU\[Y�y;RU\(T*W"pbY�as�;pzfx�UZ2\DuJpbRU�gf2p�\[RUW,Y�abcXu,v�uUZ2cXZ2\Afxpñ_2Z=psp�\[R�WXY�abcXu,v

fJ�X�"abY�abR�c�fxpjY[R�V�RJpbR�uU��fJcX� � ab\[Z�t�ab�=abcXu�fxpbu�RU\�abY[�,Tot2vMfJcX�¬ToR�\[ZfJ_d_2W,\AfhY[Z*�XZ=pzf2��ToR"�,Z=psabcXu,�
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