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Functional Unit or Sub−Unit
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urolq]a�möh�dfursjm#h�aEk�q7g����! #"%$'&)(*�	+-,*.rk~|E|Ee7o-�]e7olejovkbq���c7k~hKc�o�mfhKc
olq]aWiE�Yhld#qj|Ek~|�aK|�d#n>m/|\o�iEk�o�|�d#n$_~mVaWhKcjo�|4£��l¤X}$£ �V¤X�Ù��kbgfe7iEo��	|\cjdV�`|�m
g#o�q7oliKm)_$_�m)aWhKc{xT�jmf|\o,zvk�|W|Ee7o"�]e7o�e7o"z{o,|\k�g#q�|\k�urkb_~m)i�aEdYaEcjm)a�ej|Eo�z
k�q�aEcjo�|Eo�s7iWd{h�o,|E|Ed#iK|l� « mfhKc��7kbard#n`o�mfhKc�olq]aEiW��h�dfqj|Ek�|\aW|�d)n"m
_~mVaWhKctm)qjz�mYu�e7_baEk�s7_bol�{oli4m#|���o�_b_�mf|�hld#ursjm)iKmVaWd#iK|0/àq7d)a�|\cjdV��q
k�q�aEcjk�|��jg#ejiEo	1�nd#i�aEc7o4|Ed#e7iKh�o�dfs$o�iWm#qjzw�32/|l� « mfhKc	olq]aEiW��no�o�z7|\x
nd#iW�4m)iKzYaWd�aWc7o�q7ol�.a��]e7ole7o"olq]aEiW�#}]��kbaEcvaWc7o�u�e7_�aWkbsj_bol�.o�i0ej|Eo�z
aEd�olkbaEc7o�i"cjd#_~zöaEc7o�h�e7iWiWolq]a"_~mVaKhKc*h�d#q]aWolq]aW|"d#i"_bd]m#ztaEcjo�_~mVaKhKc
��kbaEc¥aEc7orh�dfqfaWolq]aW|"d)n0aEc7orq7ol�]awolq]aWiE�f� � cjo�z{o,|\k�g#q(|\cjdV��q*kbq
��kbgfe7iWo��!h�m)q�_bd]m#z¥e7s(aEdtnd#eji�z{k�|Esjm)aWhKc7o,z¥k�qj|\aEiWejh&aWkbdfqj|wk�q�m
h��{hl_bo/kbq]aWd�aEcjo"e7sjs$o�iEurdf|\a4e7q.ej|\o,z%�]e7o�e7o"o�q]aEiWkbo,|l� � c7ow�fejole7o
k~|4"*5!6078�9"- ;:=<?>�k�q	aEc$mVa�aWc7o0dfe{aEsje{aW|�d)n{o�mfhKc	olq]aEiW�"nolo�z{xGndfiE�4m)iKz
aEdtaWc7ovq7o��.a	olq]aWiE�!aWdöolqjm#�7_bo�aWc7o��j_b_�k�q7göd)n4c7d#_�o�|wh�iWo�m)aEo,z+�.�
k�qj|�aWiEe$h&aEk�d#q k~|W|\e7of�A@�ol��kbq$|�aWiEejh�aEk�d#qj|%m)iWoöm#_b�4m;�{|vm#z7z7o�z�aEd
aEcjoraWm)k�_�s>df|Ek�aWkbdfq¥d#n0aEcjo-�fejole7of���Iq¥aEcjk�|	uvm#q7q7oli,}�aWc7ov�fejole7o
uvm)k�q]aWm)k�qj|`m#qöd#_~z{o�|\a�aEdv�fd#e7q7gfo�|\a�s7iEdfg#iKm)u dfiWz{o�i���k�aWc7k�qöaEc7o
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k~|E|Ee7o�s7iWkbdfiEkba��Y|WhKc7oluro`mf|���o�_b_$m#|ÙaWc7o`|E�]ejmf|\cjkbq7g	d#n��]e7o�e7o�z�k�q{x
|\aEiWejh&aWkbdfqj|�aWcjmVaÙm)iWo�kbq	aWc7o�|Ecjmfz{dV�¥d#n7m�urk�|\xXsjiEo,z{k�h�aEo,zw�7iWm#qjhKc2�

QUEUE INSERTION

DETAIL OF QUEUE ENTRY

I0 I1 I2 I3 HOLD

LATCH

FROM ENTRY
(N-1)

TO ENTRY (N+1)

DISPATCHED INSTRUCTIONS

2:1 MUX
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C dV��olp#o�i�}�aEcjo�cjkbgfc�s7iWk�hlo�d#n{aEc7k~|�m)s7sjiEd]m#hKcwk�|�kbaW|�s>dV��o�i�hld#q{x
|Ee7urs{aEk�d#q2���0dfu�s$m#h&aWkbdfq-olq]aKm)k�_�|�urdVp]k�q7g�kbqj|\aEiWejh�aEk�d#qj|�m)iWd#e7q$z
k�q�aEcjo��]e7o�e7o0o�p#oliW�	h��{h�_�o�m#qjz�z{o�s$o�qjz{k�q7g/d#qYk�qj|\aEiWejh&aWkbdfq���d#iKz
��k~z.aEcruvm;�	aEcjoliWo�nd#iWo��$o`mw|Ed#e7iKh�o�d)n�h�d#q$|\k~z{oliKm)�j_bo�s$dV��oli�hld#q{x
|Ee7urs{aEk�d#q2� « mfhKc�aEk�urotm#q�kbq$|�aWiEejh�aEk�d#q�k~|�k�|W|Ee7o�z�}�m#_b_�olq]aWiEk�o�|
m)iWo%|Ec7kbnyaEo�z�z{dV��q�aWd*�j_�_�aEc7otc7df_bof}�iEo,|\e7_baEk�q7g¥kbq�m#_b_4d#n�aEc7o,|\o
_~mVaWhKcjo�|��>olk�q7gYhl_bd{hK�#o,z���¦�o,hlm)e$|\o�_�dV��o�i�olq]aEiWk�o�|�cjm;pfo4k�|W|\ejo`s7iWk�x
d#iWkba��!dVp#oli/e7s7s>oli	o�q]aEiWkbo,|l}2k�qj|\aEiWejh&aWkbdfqj|/d)nyaWolq(k�|W|\ejo�niWd#u aEc7o
_�dV��o�i�s$d]|\kbaEk�d#q$|l}�iEo,|\ej_�aWkbq7g+kbq�mö_~m)iWg#ovq.e7u��$o�iYd#n�|\c7kbnyaW|�m)qjz
aEcjoliWo�nd#iWo#}7m�_~m)iWg#owm)urd#ejqfa�d#n�s>dV��o�i�z{k�|W|Ekbsjm)aEk�d#q2�
� d¡o�_bk�urkbq$mVaEo aEc7o,|\o¿s$dV��oliExTc]ejq7g#iW� d#s>oliKmVaWkbdfqj|l}���o¿hlm)q
uvm)�fo aEcjo k~|W|\e7o �]e7ole7o q7dfq{xThld#ursjmfh&aEk�q7g$� �Iq m qjd#q{x
h�dfursjm#h�aEk�q7g��]e7olejo#}�c7df_bo,|vaEc$mVa�iWo�|Ee7_ba-niWd#u m)q k�qj|�aWiEe$h&aEk�d#q
k~|E|Ee7o!niWd#u m�sjm)iEaEk~h�ej_�m#ivolq]aEiW��m#iEo!qjd)a%k�uru�o,z{k~mVaEo�_b���j_�_bo,z��
¬ m)aEc7o�i�}]aEcjo�|Eo/cjd#_�o�|�iEo�uvm)k�q%e7q]aEk�_�m�q7ol�¿olq]aEiW�vk~|�z7k�|EsjmVaKhKc7o�z
k�qfaWd/aEc7o`�]e7o�e7o#�Ù^�a�aEc7k~|�s>d#k�q]a�})aWc7o4c7d#_�o�|�m#iEo��j_�_�o�z�kbq�s7iWkbdfiEkba��
d#iKz{o�i�niEdfu��$d#a\aEdfu aEd-aWd#s2� � c7oYdf�]p.k�d#ej|"z{k~|Emfz{pVm)q]aWm#g#o	d)n�m
q7dfq{xThld#ursjmfh&aEk�q7g*�]e7o�e7o-k~|	aEc$mVa�df_�z7o�|\a�aEd*�fd#e7qjg#o�|\a�s7iWkbdfiEkba��
d#iKz{o�i	d)n�kbq$|�aWiEejh�aEk�d#qj|�kbq(aEcjo%�]e7ole7o%k�|	_�df|\a���D.dj}Ùm)_baEcjd#e7gfc(m
h�dfursjm#h�aEk�d#q-|\aEiKmVaEo�g#��k�|0e7qj|Ee7k�aKm)�7_�o�ndfi0_�dV��s>dV��oli�dfs$o�iWm)aEk�d#q2}
kbaruvm;���>o!h�iWk�aWk�h�m)_4aWd�mfhKc7k�olp.kbqjg¥gfd]d{z�s$o�i\ndfiEuvm)q$h�ot��k�aWc�m
|Ekburs7_�o	s$d]|\kbaEk�d#q7xX�jmf|\o,z%|Eol_�o�h�aEk�d#qt_bdfg#k~h)�
�IqwaEc7k~|2sjm#s$o�i�};��o�s7iWd#s>df|Eo�m4q7ol��d#_~z{o,|�aExG�jiK|\a�|\o�_bo,h&aEk�d#q	_�d#gfk�h
k�u�sj_bo�u�o�q]aWmVaWkbdfqrnd#i�dVpfoliKh�dfu�k�q7g"aEc7o"z{iWm;���$m#hK�E/_�df|\a0k�qj|\aEiWejh&x
aEk�d#q�dfiWz7oli%1/d)n�q7d#q7xThld#ursjm#h�aEk�q7g*�]e7olejo�|�� � cjk�|Ykburs7_�olurolq]aKmVx
aEk�d#qöiWol_�kbo,|�d#qtaWc7o�k�qj|�aWiEe$h&aEk�d#q!|Eo��]e7o�qjh�o	q.e7u��$o�iW|�}7d#i4aWc7o�iWo�x
d#iKz{o�i��7e7�>o�iF/ ¬�© ¦G1�q.e7u��$o�iW|�aEc$mVa�a��]sjk�h�m)_�_b��aKm)g(o�m#hKc�z{k�|\x
sjm)aWhKc7o,z¥k�qj|\aEiWejh&aWkbdfq2� © e7iYm#qjm)_��{|\k~|/��k�aWc�aEc7k~|�hlkbiKh�e7kbaY|\aEiWejh&x
aEejiEot|\e7gfg#o,|�aK|waEcjm)a�hld#ursjm)iKm)�j_bo-z{o�_�m;�{|Y��k�aWc�o��{k~|�aWkbq7g(|\o�_bo,h&x
aEk�d#qv_�d#gfk�h`kburs7_�olurolq]aKmVaEk�d#q$|0hlm#qv�$o"m#hKc7k�olpfo�z�}f��c7kb_�o"|\aEk�_�_js7iWd)x
p.k�z7kbq7g�aWc7o	s$dV��oli�|Wm;p.kbq7g]|�d)n�m�qjd#q{xIh�dfu�s$m#h&aWkbqjg��]e7o�e7o#}7��kbaEc
m�|\uvm)_�_2h��{hl_bo,|�s>oli�k�qj|\aEiWejh&aWkbdfqH/I� ¨ �)1�s$o�i\ndfiEuvm#qjh�owz{olgfiWmfz7mVx
aEk�d#q��

I�I	JLKNMPO�Q%RSMPTVU	W�XZY�[=O�\]I�^_^�`�acbL`PaZ`�a
� c7o	d#�.p.kbdfej|�z{k~|Emfz{pVm)q]aWm#g#owd)n�m�q7d#q7xThld#ursjm#h�aEk�q7gv�]e7ole7o	k~|
aEc$mVa2aWc7o�d#_~z{o,|�a2aWd`�#dfe7q7gfo�|\a�sjiEk�d#iWk�a��"d#iKz{oli�d#n.aEc7o�kbqj|\aEiWejh�aEk�d#qj|
k�q�aEcjot�]e7o�e7o%k~|Y_�df|\a�� � c.ej|�}ÙaEc7otej|Eo�d#n�m+|Ekburs7_�o�s>df|EkbaEk�d#q{x
�jmf|\o,z+|Eol_�o�h&aWkbdfq¥uro,hKcjm)q7k~|Eu _bk��#o�aEc$mVaYz{o,|EhliEk��$o,z*k�q £��,�V¤���kb_�_
q7d#aYg#k�p#ovs7iWk�d#iWk�a��+aEd*df_�z{o�i�k�qj|�aWiEe$h&aEk�d#q$|Ym#|�kbq�aWc7o�hld#ursjm#h�a\x
k�q7g�z{o�|Ek�g#q2�Ã��k�g#ejiEo*��|Ec7dV�`|vm�|\k�urs7_�o*o��7m)urs7_�o!d)n	m(nd#eji\x
olq]aWiE�rk~|E|Ee7o"�]e7o�e7o`niWd#u ��cjk�hKc%m�|\k�q7gf_bo"kbqj|\aEiWejh�aEk�d#q%h�m)q-k~|E|Ee7o
o�mfhKc h��{h�_�o+m)q$z3kbq ��c7k~hKc _�dV��o�ivkbqj|\aEiWejh�aEk�d#qj|%cjm;p#oös7iWkbdfiEkba��
dVp#o�i"ejs7s$o�i	d#q7o,|l���Iq7kbaEk~m)_�_b�f}2�>d)aEc(aWc7ovh�d#ursjmfh&aWkbq7g!m#qjz+qjd#q{x
h�dfursjm#h�aEk�q7gt�]e7o�e7o�|wuvm#kbq]aWm#kbq¥aEcjo�df_�z7o�|\a/aWdö�#d#ejq7g#o,|�a/d#iKz{oli
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non-compacting queue position based selection
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