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Eß@$í�Dmj��CUd�mek��ðhACBßjF÷\��D=boiT�`D¤ekD	UdDFí�BßjobdUdD��`DFUdq=D�b�ekD	UdDmìF@�ekUdDFUmO
jd@$Ahj�ì�ikì�E D�jl~C�C�CE �Fq=DFA7ba@$B UdD�O�Eß@Æjl_�UlbdB D=ek~zq&~CE bdB �CE B DF~CUs@�Sc@$A7b
ekDsUd�m@$E BßjlDFU:~CACD&@�eCekB bdB _�A�÷hþ\_�~CU%_ �RUdB U%�CE ~hj'ekD!ÿhD�ñkB ^CB E B bd��O`ekD
AC_�q&^CUdDF~kñ4�CUd_kì�DmjdjlDF~CUaj!?�nTþ ô õm�kO��CO �TO
 �öPB A7bdpFí�UdDFA7bs~CAÝUdD�ó
í�BßjobdUdD&ü¤ek�mìF@$Eß@$í�DsDFA>^h@$UdB E E D�b(�`_�~CSc@$A7b�Ud�m@$E BßjlDFU%~CA4ek�mìF@$Eß@$í�D
ï7~CDFEßì�_�Ahï7~CD%DFA�~CA¤ì�ikì�E D'e�f B AhjobdUd~hì¶bdB _�A�÷T?(@$Ahj�E D(ìF@�j�ekDmj��CUd_$ó
ì�DmjdjlDF~CUaj�?�nTþ4ekD�boiT�`D�(]�u�� O�ì�D�boiT�`D�ekD�UdDFí�BßjobdUdD�ü%ek�mìF@$Eß@$í�D
�`DF~kb�û�bdUdD&~kbdB E Bßjl�&�`_�~CU(UdDmìF@�ekUdDFU'Eß@¤jl_�UlbdB D&e�f ~CACD�q&~CE bdB �CE BßìF@có
bdB _�AÝ_�~Ie�f ~CACDÄ@�eCekB bdB _�A�÷Mþ\_�~CUsE Dmjs�CUd_kì�DmjdjlDF~CUajs?�nTþ ô �7O� �öÍO
^h@�jl�mjPjl~CU:~CACDs@$UaìaîCB bdDmì¶bd~CUdD�ekD(boiT�`D �>g'�'OkE D!UdDFí�BßjobdUdD�ü=ek��ó
ìF@$Eß@$í�D�DFA=^h@$UdB E E D�b�ACD:�`DF~kb�UdDmìF@�ekUdDFU\D�ë	ìF@�ì�DFq=DFA7b�ï7~CDPEß@!jl_�Uló
bdB D(e�f ~CACD(@�eCekB bdB _�A>yxEtf _��`�FUa@$AhekD'jl_�~CUaì�D%ek_�B b�û�bdUdD'jlB bd~C�FD(eC@$Ahj
Etf ~CA�ekDmjPUdDFí�BßjobdUdDmjPe�f @�ìFì�~Cq&~CEß@cbdB _�A`|¶÷
]�_�Uaj�e�f ~CA¤ìaîh@$ACí�DFq=DFA7b�ekD:wx_�Udq�@cbmO$E D'?�nTþIUd�m@$E BßjlD:�h@$U�ek��ó

w{@$~kb%~CACDsï7~h@$A7bdB ð`ìF@cbdB _�AÄ�h@$U:bdUd_�AhìF@cbd~CUdD�÷��>@$Bßj%ì�D!�CUd_kì�Dmjdjl~hj
DFACí�DFAhekUdD�~CAÆ^CBß@$Bßj:@$~ÆACB S�Dm@$~ÆekD!Etf DFUdUdDF~CU:ekDsï7~h@$A7bdB ð`ìF@cbdB _�A�÷
g%B AhjlBtOMì�DFUlba@$B Ahj�?�nTþ�j	ô �7O�õm��ö��CUd_��`_7jlDFA7b!Etf ~kbdB E Bßjd@cbdB _�Aze�f ~CACD
E _�B�ekDsï7~h@$A7bdB ð`ìF@cbdB _�A¤�h@$U%@$UdUd_�AhekBR�`_�~CU%@$ACAT~CE DFU%ì�D�^CBß@$BßjF÷

]M@(q=_kek�FE Bßjd@cbdB _�A�ek~�?�nTþIDFA=ST~CD%ekD%ek��bdDFUdq=B ACDFU�E D%�'n����
AC�mì�DmjdjlB bdD�ekD�q=_kek�FE BßjlDFU�Etf DFAhjlDFq&^CE D�ekDmj�B AhjobdUd~hì¶bdB _�Ahj�@$UdB bdîCq=��ó
bdBßï7~CDmj¨ek~&�CUd_kì�DmjdjlDF~CU¨@cðhA&ekD��CUdDFAhekUdD�DFA�ì�_�q=�kbdD�Eß@'ekB S�DFUajlB bd�
ekDmj%wx_�Udq�@cbaj'ekDmj(ek_�ACAC�FDmj:bdUa@$B bd�FDmj'�h@$U(ì�DFUlba@$B Ahj%_��`�FUa@cbdDF~CUajF÷
]�D=q=_kekpFE D�ekD�ìaîh@�ï7~CD=B AhjobdUd~hì¶bdB _�A4UdDFí�Ud_�~C�`D&Eß@ÄEß@$Udí�DF~CU!ekDmj
ek_�ACAC�FDmj�DFAÆDFA7bdUd�FD(D�b%DFAÆjl_�UlbdB D�ekD�Etf _��`�FUa@cbdDF~CU:ì�_�AhjlBßek�FUd��OkE D
AC_�q&^CUdD%ekD'^CB baj��FE B q=B AC�mj�D�b�Eß@!E _�B`ekD(ï7~h@$A7bdB ð`ìF@cbdB _�A=~kbdB E Bßjl�FD�O
jlB�~CA�ìaîh@$ACí�DFq=DFA7b%ekD(wx_�Udq�@cb:Dmjob%�CUd�mjlDFA7bm÷
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]�f B Akÿh~CDFAhì�D!ekD�Etf @$UaìaîCB bdDmì¶bd~CUdD�jl~CU:Eß@��CUd�mì�BßjlB _�AÄekDmj:ìF@$Eßì�~CEßj
@Ä��bd����bd~hekB �FD�üÄbdUa@�S�DFUaj'Eß@Æì�_�q=�h@$Ua@$Bßjl_�A¸ek~Ý�'n���� DFAÝjl_�Uló
bdB D4ekDzekB �R�FUdDFA7bajÄ@$E í�_�UdB bdîCq=Dmj	ekDzr:�(nR÷:?(@$Ahj¤~CA��CUdDFq=B DFU
bdDFq=�hjFO�Eß@Iek�Fq�@$UaìaîCD>jl~CB STB D>�`_�~CUÄì�_kekDFU	E Dmj¤ek_�ACAC�FDmj¤eC@$Ahj
E D	ìF@�jsekDmj�ðhE bdUdDmjs�¨uo� D�b&uluo� Dmjob&ek�mì�UdB bdD�÷M��Ahjl~CB bdD�OME DmjsekB wYó
wx�FUdDFA7bdDmj=jl_�~CUaì�Dmj&ekDÆ^CUd~CB b�ekD�ï7~h@$A7bdB ð`ìF@cbdB _�AID�b�Etf @$�C�CUd_kìaîCD
~kbdB E Bßjl�FD��`_�~CU'ek��bdDFUdq=B ACDFU:E D!�'n���� jl_�A7b:�CUd�mjlDFA7bd�FDmjF÷
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]�Dmj\ek_�ACAC�FDmj\ì�_kek�FDmj¨DFA�STB Udí�~CE D�ðCñkDPjl_�A7b�ì�_�q=�`_7jl�FDmj\e�f ~CACD

�h@$UlbdB D�DFA7bdB pFUdD�D�b'e�f ~CACD��h@$UlbdB D(wxUa@�ì¶bdB _�ACAh@$B UdD�÷k]�D�AC_�q&^CUdD!ekD
^CB baj=AC�mì�Dmjdjd@$B UdDmj&�`_�~CU�ì�_kekDFU=Eß@¸�h@$UlbdB DÄDFA7bdB pFUdDÄDmjob�ek��ðhACB%ü
�h@$UlbdB UsekD=Eß@Æì�_�ACAh@$Bßjdjd@$Ahì�D=ekD=Eß@�ekiTAh@$q=Bßï7~CD�ekD=Eß@Æek_�ACAC�FD�O
�`DFUdq=D�blba@$A7bÄ@$B AhjlB(ekD>í7@$Ua@$A7bdB U�Etf @$^hjlDFAhì�D>ekD¸ek�F^`_�UaekDFq=DFA7bm÷
]M@IekiTAh@$q=Bßï7~CD¸ekDmjÄekB �R�FUdDFA7bdDmj¤ek_�ACAC�FDmj	DmjobÄek��bdDFUdq=B AC�FD¸ü
�h@$UlbdB U(ekD&Eß@	AC_�Udq=DSR'T�ô õm��öÍ÷���Dmj(ekiTAh@$q=Bßï7~CDmj%��ba@$A7b(Sc@$UdB �FDmjFO
B E�Dmjob�AC�mì�Dmjdjd@$B UdD&ekD�UdDmìF@�ekUdDFU(ì�DFUlba@$B ACDmj(ek_�ACAC�FDmj�@$~4jlDFB A4ekD
Etf @$E í�_�UdB bdîCq=D:@cðhA�ekD'ì�_�AhjlDFUdS�DFU¨~CACD%�CUd�mì�BßjlB _�A�q�@cñkB q�@$E D�÷!�%A
ì�DFUlba@$B A�AC_�q&^CUdD%ekD(ì�Dmj�UdDmìF@�ekUa@$í�DmjFOcì�_�UdUdDmjl�`_�Ahe=ü!Etf B AhjlDFUlbdB _�A
ekD'^CB baj�jl~C�C�CE �Fq=DFA7ba@$B UdDmj�@$~�ACB S�Dm@$~	ekD'Eß@!�h@$UlbdB D%DFA7bdB pFUdD'@cðhA
ekD(í7@$Ua@$A7bdB U�Etf @$^hjlDFAhì�D(ekD�ek�F^`_�UaekDFq=DFA7b�E _�Uaj�e�f ~CACD�@�eCekB bdB _�A�÷
?'B �R�FUdDFA7bdDmj\@$E bdDFUdAh@cbdB S�Dmj�jl_�A7b¨�`_7jdjlB ^CE DmjM�`_�~CU¨Ud�m@$E BßjlDFU¨ì�D�boiT�`D
ekD!UdDmìF@�ekUa@$í�DSU
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q&~CE bdB �CE BßìF@cbdB _�A�DmjobÄUdDmìF@�ekUd�>@�Sc@$A7b	Etf @�ìFì�~Cq&~CEß@cbdB _�A�÷:��D
boiT�`D'ekD'ì�_keC@$í�D:AC�mì�DmjdjlB bdD'ekD%�`_7jdjl�mekDFU�ekDmj�ìF@$�h@�ì�B bd�mj�ekD
UdDmìF@�ekUa@$í�D'D�ë	ìF@�ì�DmjPDFAÆjl_�UlbdB D!ek~Æq&~CE bdB �CE B DF~CULm
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jl_�UlbdB DPek~�q&~CE bdB �CE B DF~CU\~CA�UdDmìF@�ekUa@$í�D�ekD�Etf DFA7bdUd�FDPek~&ðhE bdUdD
Dmjob%Ud�m@$E Bßjl��@cðhAÆe�f B Ahjl�FUdDFU:E DmjP^CB baj%jl~C�C�CE �Fq=DFA7ba@$B UdDmjQm
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ðhE bdUdDsDFA�B A7bd�Fí�Ua@$A7b:E Dmj%^CB baj'jl~C�C�CE �Fq=DFA7ba@$B UdDmj:@$~�ACB S�Dm@$~
ek~�ì�_keC@$í�D�ekDmj%ì�_TD�ë	ì�B DFA7bajF÷
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wx_�Udq�@cbMDFA7bdUa@2�YACD�Etf @$�C�h@$UdB bdB _�Ase�f ~CAs^CUd~CB b¨ekD�ìF@$Eßì�~CEt÷m]�DmjM�h@$Ua@có
q=p�bdUdDmj\joba@cbdBßjobdBßï7~CDmj�ekDPì�Dmj�jl_�~CUaì�Dmj¨ekD�^CUd~CB b�jl_�A7b�ek��bdDFUdq=B AC�mj
ü!�h@$UlbdB U�e�f ~CA	q=_kekpFE D'ekD%^CUd~CB b(ô õFúcö`D�b�ek�F�`DFAhekDFA7bPek~�wx_�Udq�@cb
ekDmj=ek_�ACAC�FDmjFO\ek~/AC_�q&^CUdDÄekD¤^CB baj=�FE B q=B AC�mj�D�b�ekDÄEß@>E _�B:ekD
ï7~h@$A7bdB ð`ìF@cbdB _�A4~kbdB E Bßjl�FD�÷�]M@¤ðhí�~CUdDÆõ=UdDF�CUd�mjlDFA7bdD�E Dmj!í�Ua@$�CîCDmj
ÿh_$b:ekD(ek_�ACAC�FDmjPekDmj�ðhE bdUdDmj��¨uo��D�bPuluo��B q=�CEß@$A7bd�mjF÷k]�Dmj�ekB �R��ó
UdDFA7bdDmj'jl_�~CUaì�Dmj'ekD&^CUd~CB b5�#�Æ�`_�~CSc@$A7b(û�bdUdD&�CUd�mjlDFA7bdDmj'@$~>jlDFB A
ekDmjPðhE bdUdDmj:jl_�A7b%ek��ba@$B E E �FDmj:ì�B óvekDmjdjl_�~hj1U
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^CUd~CB baj%jl~CB Sc@$A7baj3U
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eC@$AhjPE DsìF@�j:e�f ~CAÆUdDmìF@�ekUa@$í�D'D�ñTbdDFUdACDIm

V �q�-���(U`^CUd~CB b�@�jdjl_kì�B �sü	Eß@	jl_�UlbdB D&ekD�ìaîh@�ï7~CDsq&~CE bdB �CE B DF~CU
D�b'ì�_�q=�`_7jl�!ekDmj:ekDF~kñÄ^CUd~CB baj:jl~CB Sc@$A7baj3U
V �q�-�<�'��U7^CUd~CB b�E B �(ü!Etf ~kbdB E Bßjd@cbdB _�A¤e�f ~CA	q&~CE bdB �CE B DF~CU�bdUa@có
Sc@$B E Eß@$A7b:DFA�jlB q=�CE D!�CUd�mì�BßjlB _�A4yxB AhjobdUd~hì¶bdB _�Ahj'nTu �>?�|�m

V �q�-�<��Uh^CUd~CB b%E B �&@$~ÆUdDmìF@�ekUa@$í�D(ekDsEß@�jl_�UlbdB D!ek~�q&~CE bdB ó



�CE B DF~CU%eC@$AhjPE DsìF@�j:e�f ~CAÆUdDmìF@�ekUa@$í�D'B A7bdDFUdACDIm

V������ UcDFUdUdDF~CU¨ekDPï7~h@$A7bdB ð`ìF@cbdB _�A�ekDPìaîh@�ï7~CD�ì�_TD�ë	ì�B DFA7b��#� m

V �q�-�	���|U�^CUd~CB b�E B �P@$~�ìaîh@$ACí�DFq=DFA7b�ekD�wx_�Udq�@cb�ekD�Eß@(jl_�UlbdB D
ek~ÄðhE bdUdD�E _�Uaj:ekD!jl_�AÄUdDFATS�_�BRDFAÆq=�Fq=_�B UdD�÷
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jlB í�Ah@$E`D�bPEß@s�C~CBßjdjd@$Ahì�D(ek~Ä^CUd~CB b:ekD�ï7~h@$A7bdB ð`ìF@cbdB _�A�÷7þ\_�~CUPek��ó
bdDFUdq=B ACDFU�Eß@(�C~CBßjdjd@$Ahì�D:ek~�jlB í�Ah@$ETDFA�jl_�UlbdB DPek~�ðhE bdUdD�O$E D:jlB í�Ah@$E
e�f DFA7bdUd�FD!Dmjob'jl~C�C�`_7jl�sû�bdUdD!~CA�^CUd~CB b'^CEß@$Ahì���@$~hjdjlB DFAÆD�b(ì�DFAkó
bdUd��÷�]�D%^CUd~CB b��CUd�mjlDFA7b�DFA	jl_�UlbdB D%ekD%Etf @$E í�_�UdB bdîCq=DPDmjob�ì�_�q=�`_7jl�
ek~&^CUd~CB b�E B �Pü'Eß@(ï7~h@$A7bdB ð`ìF@cbdB _�A&ekDmj\ì�_TD�ë	ì�B DFA7baj¨D�b�ekDmj¨^CUd~CB baj
��� � Bßjdjl~hj�ekD�Eß@P�CUd_��h@$í7@cbdB _�A�eC@$Ahj�E D�ðhE bdUdD�ekDmjMekB �R�FUdDFA7baj�^CUd~CB baj
�#�=�CUd�mjlDFA7bd�mj��CUd�mì��mekDFq=q=DFA7bm÷7]�D'ìF@$Eßì�~CE`ekDmj��h@$Ua@$q=p�bdUdDmj�joba@có
bdBßjobdBßï7~CDmjPekDmj�^CUd~CB baj)��� � OTAC�mì�DmjdjlB bdD�ekD�ek��bdDFUdq=B ACDFUPEß@&Ud�F�`_�AhjlD
B q=�C~CEßjlB _�ACACDFE E D�ekD(Eß@swx_�Ahì¶bdB _�AÄekD'bdUa@$AhjowxDFUlbPDFA7bdUdD(Eß@&jl_�UlbdB D��
D�b'ìaîh@�ï7~CD�jl_�~CUaì�D!ekD�^CUd~CB b1�#��÷

� � ��Mè �aä���ä
� ç�	��	������På\ê�� 	:ã&ä���ä¨ê�æsã��

?(@$Ahj�ì�D�blbdD'�h@$UlbdB D�O�E Dmj�Ud�mjl~CE ba@cbaj�ekDmj�D�ñk�`�FUdB q=DFA7ba@cbdB _�Ahj�D�wYó
wxDmì¶bd~C�FDmj�jl~CU�E Dmj¨ðhE bdUdDmj��¨uo��D�b�uluo��jl_�A7b�@$Ah@$E ikjl�mjF÷c]�Dmj��'n����
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�CUd_kì�DmjdjlDF~CUaj&ekD¤boiT�`D�(]�u�� yÍ� } ú$ñ�O�rPB í�DFU¶nTîh@$Uaìm|¶OM~CACDÆB q�ó
�CEß@$A7ba@cbdB _�AÄjd@$Ahj�UdDmìF@�ekUa@$í�D'DFAÆjl_�UlbdB D�ek~Äq&~CE bdB �CE B DF~CU'@�@$~hjdjlB
��bd�!bdDmjobd�FD�@cðhA¸e�f _�^kbdDFACB U'~CA¸ì�_kekDs�`_$bdDFA7bdB DFE E DFq=DFA7b(�CE ~hj'Ua@có
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1 Processeur (Nb bits en entrée du multiplieur, Nb bits en sortie du multiplieur, 
       Nb bits en sortie de l ’additionneur, d: recadrage en sortie du multiplieur)
2 BG: présence de bits de garde   

3 Processeur(Sx) instruction SIMD composée de x opérations en parallèle 
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C64x:   (16,32,32)
C64x (BG)2: (16,32,40)
C64x (d) :     (16,32,32,d)
C64x(S2)3:   (16,16,16)
C64x(S2d):  (16,16,16,d)

C64x:   (16,32,32)
C64x (BG)2: (16,32,40)
C64x (d) :     (16,32,32,d)
C64x(S2)3:   (16,16,16)
C64x(S2d):  (16,16,16,d)
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