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<message1> ::= <header1> [<data part>] <terminator1>
<header1> ::= <byte of priority and recipient address length K>;<bit9=0>

{<recipient address byte>;<bit9=0>}
K

<data part> ::= {<data byte>; <bit9=0>} 
N

<terminator1> ::= <end-word byte>; <bit9=1>

<message2> ::= <header2> [<data part>] <terminator2>
<header2> ::= <state byte>;<bit9=0>

<data part> ::= {<data byte>; <bit9=0>} 
N

<terminator2> ::= {<end-word byte>; <bit9=1>}
K

(a)

(b)
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Nmax=max(N,Nin)

Notation:

M1
M2,N

M2,Nin
M2,Nmax M2,N M2,Nmax

M1 M2,Nin Rq Rq’Rq M2,Nin

M2,Nin
M2,Nin

M2,Nin

M3
M3

Reception
M3

Transmission

Reception

M2,N (Nin >N)
M2,Nin

M3

(Nin=N)

00’

M2,N
M3

M3
M3

N is local priority value
Nin is incoming priority value
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Rq is local request condition

z�í¤ü2ì<êÎð } � u�í�ç@üÒèÎé®ïiç<ç<ð\ô�ï2è$�2ì@í�åÎí¤îjí¤ë2ç
õ<êÎëKè�ð�ùRì<êÎð�ùRð
�®ç<ð`ùóRæ�í¤çRîjðJêjõ<êÎð\îjð�ù �BðJîjêjí^ç<ðJî

�@5�*�,�I äzô�ô�îÎé<ð"îjëbñ2ð\ç<å8ï�êjð"ï�ô¤åÎë§ðJç®èWë<ùRð�ùOïiå�é´ï�ô¼øsû
óRæRîjð � å:�$��ò�é<ísèÎé¿í¤å>÷
ï2ùRð�õ®ëbåjåjí¤ó<ô¤ð�ó´ð�è\ïiì<åjðnîjé@ð�åjí�	Rû�ó@í�î´åjðJôeø¯û
åÎæEç´èjé@êjë2ç@í�åÎí¤ç<üÊèWë<ùRð ���� ï�ô¤ô¤ë�ò�å�îjë�é®ï
�bð¨���
ù<ïiîkï
ònë2êWùRå
ïiç®ù�}ÃåÎõ®ï�êÎð"ò�ëbêkùRå�îjé®ïiî�ï�êjð8ì<åÎð�ù°îÎë'ð\ç®èWë<ùRð"èWë2çRîÎêjë2ô
îÎë2ñ2ðJç<å���îÎé<êjðJðÊëiøÌò�é@íÄèÎé°ï�êÎðÊðJ÷�õ<ô¤ë�æ2ð`ù"í¤ç'îjé<ðÊèÎé®ïiç<ç<ð\ô
ïbè(�bì<í¤åjí¤îjí¤ë2ç"õ@êjë<èWð\åÎå���ï�ç®ùýîjé<ð�øtëbêjîÎé"� B }'�^í¤å�ì<åjð�ùµï�å
ï
îÎð\êj÷�í�ç´ï�îjëbê�í¤ç
îjé<ð�åÎð��bì<ð\ç®èWð$ë�øBé®ïiôeø¯û�óRæRîjð\å�øtëbê�ð�ï2èÎé
÷�ðJåqû
åWï�ü2ð�îÎêkï�ç@åj÷�í¤îÎîjð�ù�óRæ
îjé<ð�èWì<êjêÎð\çRî3÷
ï�åjîÎð\ênë�ø�îjé<ð�êÎí�ç@ü®þ

%qçOåÎì<ó<åjð
�2ì@ð\çRîÊëbõ®ð\êWï�îÎí�ëbç"�ÔîÎé<ðÃèWì<êÎêjð\çRî8÷�ïiåjîjðJê�ó®ð�û
èWëb÷�ð\åÔï�åjëbì<êkè�ð
ë�ø�îjé<ð�í¤ç<í¤îjísï�ô^îjëbñ2ð\ç B �2þ�%qî�ü2ð\ç<ðJêkï�îÎð\å
B �zí¤÷�÷
ð�ùRísïiîjð\ô¤æÔï`øtîÎð\ênîjé<ð�ð\ç®ùKí�ç@ü)é®ïiô¼øsû�óRæRîjð�ëiøLîÎé<ð3ôsï�åÎî
îÎêkï�ç@åj÷�í¤îÎîjð�ùÀ÷�ð\åÎåkï�übð2þ
��ïbèÎé u�äGª���åÎîkï�êÎîjí¤ç<ü"í¤ç'åjîWï�îjð � ��� ísùRô¤ð(���(��ì<õ®ëbç°êjð�û

èWðJí~�Rí¤ç<ü
B �Øøtêjëb÷ í¤îÎå�í¤ç<õ<ì@î�èÎé®ï�ç<ç@ð\ôJ�<èjé@ð�èÎñEåní¼øBîjé<ðJêjð�í¤å�ï
êÎð��bì<ð\åjî�øtêjëb÷ í¤îjåkz*%/z"����îjë�îjêWï�ç<åÎ÷�í¤î�ï$÷�ð\åÎåkï�übð � îjé@í�åní¤å
ùRëbç<ð�óRæ�÷�ð`ï�ç<ånë�ø�ï�îqò�ëiû�ò�ï`æÒïiêjó<í¤îÎêkï�îÎí¤ë2ç�ïiå�îjé<ð�èjé@ë2ísèWð
í¤å�ð\åÎåjð\çRîÎíÄïiô¤ô�æ
ç@ë2çRûjùRð\îÎð\êj÷�í�ç@í�åÎîjísènåjí¤ç®è�ð3îjé@ð¿ï�êÎêjí��2ï�ô´ë�øBîÎé<ð
êÎð��bì<ð\åjî$í�å�îÎë2îkïiô¤ô�æ�í¤ç®ùRð\õ´ð\ç®ùRðJçEî�ë�ønîjë2ñbð\ç8õ<êjëbõ®ï�üRï�îjí¤ëbç'�\þ
%Dø>îjé<ðJêjð�í¤å�ç<ë�åjì´èjé�ïzêÎð��bì<ð\åjî
�Rîjé<ðGu�äGª8êjð\÷
ï�í¤ç<å�í�ç�åjîWï�îÎð
�zï�ç®ù$åjí¤÷�õ@ô�æ�í¤åÎåjì<ð\å B ��îjëzí¤îjå^ë2ì<îÎõ<ì<î�èÎé®ï�ç@ç<ð\ôJ��ï�ô¤ô¤ë�ò�í�ç@ü
îÎé<ð�îÎë2ñbð\çÔîjëzõ<êjëbõ®ï�üRï�îÎð^øtì<êÎîjé<ð\ê`þ^%Dø®îjé@ð�êÎð��bì<ð\åjî�é®ï�å�ó®ð\ðJç
êÎð\ü2í¤åjîÎð\êjð`ù � îÎé<êjëbì<ü2é'ï�ô¤ë<è\ï�ô�÷
ì@îjì®ïiô�ð
	®èWô¤ì<åjí¤ëbçÃ÷�ð`èjé´ï`û
ç<í¤åÎ÷|�(��îjé<ð�u�äGª í�åÎåjì<ðJå��?�®êÎåjî
�3îÎë2ñ2ðJç B !"ïiç®ùµîjé<ðJç ï
é®ïiô¼øsû�óRæRîjðnò�í¤îjé
í¤îjå^õ<êÎí¤ë2êjí¤îqæ �2ïiô¤ì<ð��y��ð
	<îÎêkï2è�îjð�ùÒøtêjëb÷ îÎé<ð
�®êÎåjî�óRæEîÎð
ë�ø�îjé<ð�÷�ð\åÎåkïiü2ð�îjë�ó´ð
åjð\çRî`þt%qî)ï�ô¤åjë�èÎé®ïiç<ü2ð\å
í¤îjå
åÎîkïiîjð � øtêjëb÷ �8îjë����$��ó´ð�èWëb÷�í¤ç<ü"ï � ó<ísù<ùRð\ê&�"í¤ç§îÎé<ð
èWëb÷�õ´ð\îjí¤îÎí�ëbçBþ

%Dø3ïtu�äGª��>ó´ð\í¤ç<ü
í¤çÊåÎîkï�îÎð<�s�>êjð�è�ð\í��2ð\å B !
ï�ç®ù�îjé<ðJç
ï�é®ïiôeø¯û�óRæRîjðÔò�í¤îÎé�îjé<ð�è�ì<êjêÎð\çRîÔ÷�ïR	Kí¤÷�ì<÷ õ<êÎí¤ë2êjí¤îqæt�2ï�ô¤ì<ð
�����"�´í¤î3ó´ð�èWëb÷�ð\å�ï�ç � ë2ó<åÎð\ê/�bð\ê/� � åjîkïiîjð�x���íeønç<ë�êÎð��bì<ð\åjî
é®ïiåÔó´ð\ð\ç'êjð\übí¤åjîjðJêjð�ù3�nï�ç®ù8îÎêkïiç<åj÷�í�îÎå B !�ï�ç®ù����	��þt%Dø:�
é<ë�ònð(�bð\ê��´îjé@ð)êÎð��bì<ð\åjî�í¤å3åÎð\î�ë2ç"�@í¤î3ó´ð�èWë2÷�ð\å¿ï � ó<ísù<ùRð\ê&�
� åjîkïiîjðG�
�(�`í¤åjåÎì<í¤ç<ü B !�ï�ç®ù�øtëbô¤ô�ë�ònð�ù�óEæzîjé<ð�õ<êjí¤ë2êÎí¤îqæG�2ï�ô¤ì<ð
��
���
3��ò�é<ísèjé"í¤åÔð
�2ì´ï�ônîjë�îÎé<ð
ü2êÎð�ï�îÎð\ê
ë�ø�îjé<ðÀøtë2ô¤ô¤ë�ò�í¤ç<ü
îqònë � í�îÎå�ë�ò�çt�2ï�ô¤ì<ð��,ï�ç®ù�îjé@ðp�2ïiô�ì@ð�������ï�êÎêjí��2ð�ù�øtêjëb÷
îÎé<ðÔèjé´ï�ç<ç<ðJô � è�ì<êjêÎð\çRî3÷�ïR	<í�÷�ì<÷l�Jþ'%Dø^îjé<ð u�äGª'ó®ðJí�ç@ü
í�ç
îÎé<ð � ëbó<åjðJê/�2ðJê/��åÎîkïiîjðÔêÎð�èWð\í��2ðJå B !
ïiç®ù�� ��� �<í¤î�êjð\÷
ï�í¤ç<å
í¤ç�îjé<ðzåkï�÷�ð�åÎîkïiîjð3ï�ç´ù�õ®ï�åÎåjð\å�B !�ï�ç®ù�������îjëÔîÎé<ð3èÎé®ï�çKû
ç<ðJô�þ

%DøØï � ó<ísù<ùKð\ê/��êjð�èWðJí~�bð\å B !�ïiç®ù������
øtêÎë2÷±îjé<ð
èÎé®ï�çKû

ç<ðJôN��ïiç®ù'í¤îjå�õ<êjí¤ë2êÎí¤îqæ�� í¤å
ô�ðJåjå
îjé®ïiç������"��í¤î
êjð\÷
ï�í¤ç<å
� ó<ísù<ùRð\ê&�)ï�ç®ù$õ®ïiåjåjðJå!B !Ôïiç®ù�� ��� �2ò�é@ð\êjð�ïiå�í¼ø�� ����� �
í¤î�ð\çRîjðJêjåÔîÎé<ð � ÷
ï�åÎîjð\ê&�
åjîkïiîjð � êjð\õ@êjð\åÎð\çRîjð�ùýóEæ�ï�õ®ïií¤ê3ë�ø
õ<ôsïbèWð\å^}®þ���ïiç®ù�}®þ,!���ï�ç®ù$í¤åjåjì@ð\å�îjëbñ2ð\ç
B xs��ï`øtîÎð\ê^ò�é<ísèjé�í¤î
í¤÷�÷�ð�ùRísï`îjðJô�æzí¤ç<í¤îjísï�îÎð\åB÷�ð\åjåWï�ü2ðnîjêWï�ç<å©øtð\ê^øDêjë2÷úí¤îjå5z*%/z"���
îÎë
îjé<ðÔèÎé®ï�ç@ç<ð\ôqþ

%Dø3ï�ç � ë2ó<åÎð\ê/�bð\ê/�8ë2ê)ï � ó<ísù<ùRðJê/��êÎð�èWð\í��2ðJå
B x
í¤î¿ó´ðWû
èWëb÷�ð\å^ï � êjð`èWí¤õ<í¤ð\çRîqûqë2ó<åÎð\ê/�bð\ê/��ë2ê � êÎð�èWí¤õ<í¤ð\çRîqûqó<ísù<ùRðJê/�'�iêjðWû
åÎõ®ð�è�îjí��2ð\ô¤æ��Rõ®ï�åÎåjð\å B xÔîÎë)îÎé<ðÔèÎé®ï�ç<ç@ð\ôBï�ç®ù�ï2èWîÎí��2ï�îjðJå�í�îÎå
êÎð�èWð\õ<îÎí¤ë2ç�ëbõ®ð\êWï�îÎí�ëbçBþ � é<ð u�äGª ò�é<ísèjé
é®ïiå�ó®ð`èWë2÷�ð3îjé@ð
÷
ï�åjîÎð\ê3ëiø�îjé@ð)êÎí�ç@ü'�´ì<õ´ë2ç�êÎð�èWð\í��Rí¤ç<ü=B x��>ï�ô¤åjë�ó®ð`èWë2÷�ð\å
ï � õ®ëbîjð\çRîÎíÄïiô�êÎð�èWí¤õ<í¤ð\çRî/�8ë�ø3í¤îÎåÔë�ò�çÃ÷�ð\åjåWï�ü2ð � îjé<ð
ù<ï�îWï
îÎêkï�ç@åqøtð\êzõ<êjëbîjë<èWëbôLï�ô¤ô¤ë�ò�ånîjé<í¤å�ë2õ@îjí¤ë2çÀøtë2ê�ð\êÎêjëbêqûjèjé@ð�èÎñEí¤ç<ü
õ<ì@êjõ´ë2åjðJå:�(�RîÎé<ð\êÎðWøtë2êÎðÔï�ç�í�çRîÎêjí¤ç<åjísè�èWëbç®èWì<êÎêjð\ç´èWæ��@ó®ðJîqò�ð\ðJç
îÎêkï�ç@åj÷�í¤åÎåjí¤ë2ç
ï�ç®ù�êÎð�èWð\õ@îjí¤ë2ç"�@í¤å�í¤÷�õ<ô¤í¤ð�ù�óRæ�îjé<ðzõ<êjëbîjë<èWë2ô
í¤ç<åÎíÄùKð¿îÎé<ð�êjí¤ç<ü
÷
ï�åjîÎð\ê�þ

� é<ð
èÎé®ï�ç@ç<ð\ô�ï2è(�bì<í¤åÎí�îÎí¤ë2ç�í¤å¿è�ë2÷�õ@ô�ðJîjð�ù
ò�é@ð\çÁïiô¤ôBîjé@ð
u�äGªnå�í¤ç°îjé@ðÊêÎí�ç@üÃï�êjð8í¤ç°ë2ç@ð�ë�ø)îÎé<ð�øtë2ô¤ô¤ë�ò�í¤ç<üÊîÎé<êjðJð
åÎîkï�îÎð\å � � ÷�ï�åÎîjð\ê"ò�í¤îÎé êÎð�èWí¤õ<í¤ð\çRî/�E� � êjð�è�í�õ@í�ðJçEî©û�ó@íÄù@ùRð\ê/�
ïiç®ù � êÎð�èWí¤õ<í¤ð\çRîqûqë2ó@åjð\ê&�2ð\ê&�®þ � ònë3êÎð�èWí¤õ<í¤ð\çRî^åjîWï�îjðJå�ï�êÎðØùRí¤å©û
îÎí�ç@ü2ì<í¤åjé@ð�ù�îjëÔí¤ç®ùKíÄèJï�îjð3ïÌêjð�èWí¤õ<í¤ð\çRînò�é<ísèÎé
é®ï�å�ïÌõ®ð\ç´ùRí¤ç<ü
êÎð��bì<ð\åjî�øDë2ê�îjé<ð�èÎé®ï�ç@ç<ð\ô�ó<ì<î�ò�é<ëbåjð�õ@êjí¤ë2êÎí�îqæ"é´ï�å�ó®ð\ðJç
í¤ç<åÎì���èWí¤ð\çRîÔîjë�ó®ð�è�ë2÷�ð
îÎé<ð
÷�ïiåjîÎð\êÔí¤çÊîÎé<ð�ôsïiåjî)èWëb÷�õ´ðWû
îÎí�îÎí¤ë2çBþ � ë"ï
�2ëbíÄù8åÎîkïiê/�2ï�îÎí¤ë2ç"��îjé<ð
õ<êÎë2îjë<èWëbô�ì<åjðJå�ï8ùRæbû
ç®ïi÷�ísè�õ@êjí¤ë2êÎí�îqæ
í¤ç®èWêÎð�ï�åÎð
÷�ð�èÎé®ïiç<í¤åj÷ � ç<ëbîjð)ïÀîjêWï�ç<åÎí�îÎí¤ë2ç
ôsï�ó´ð\ô¤ô¤ð�ù$ò�í�îÎé�� �)���^êÎð\ôsï�îÎí~�bð�îÎë�îjé<ðzõ<êjí¤ë2êÎí¤îqæ¿îÎé®ï�î�í�å^í¤ç<í¼û
îÎíÄïiô¤ô�æ�åjõ´ð�èWí��®ð`ù
í¤ç�îÎé<ð�÷�ð\åÎåkïiü2ð��Eþ

%qî�í¤å�ð�ï�åÎæ�îjë
ð\åÎîjí¤÷�ïiîjð�îjé<ð�ò�ëbêjåÎî)è\ï�åÎð
í¤ç�ò�é<ísèÎéÁïiçEæ
÷�ëKùKì<ô¤ðL÷
ï`æ�åjîkï`æ�ï � êÎð�èWí¤õ<í¤ð\çRîqûqó<ísù<ùRðJê/�Ôì<çRîÎí�ôRí¤î^ó®ð`èWë2÷�ð\å
� ÷�ï�åÎîjð\ê&�®þ?%Dø�îjé<ð�îjëbîkïiôBçRì<÷
ó´ð\ê�ë�ø�÷�ë<ùRì<ô¤ð\åní�ç�îjé<ðÔêÎí¤ç<ü
í¤å��
ï�ç´ù�îjé<ðzçEì@÷
ó®ð\ê�ë�ø>õ<êjí¤ë2êÎí¤îqæ)ô¤ð(�bð\ô¤å�í¤å��¨�RîÎé<ð3ôsï�êÎü2ð\åÎî
õ´ë2åÎåjí¤ó<ô¤ð�çRì<÷
ó®ðJêLëiøLèÎé®ï�ç<ç@ð\ôÖïbè(�bì<í¤åjí¤îjí¤ëbç<å^ó®ðWøDë2êjð�ï�÷�ë<ùbû
ì<ô¤ð3ïbè(�bì<í¤êjð\å�îÎé<ð3÷�ð�ùRí¤ì<÷Oí¤å�� ��� �|x<þ?%qç®ùKð\ð�ù3�<ïiåjåjì@÷�ð
îÎé®ï�î�îjé@ð
ü2í��2ð\ç�÷�ë<ùRì<ô¤ðÔç<ðJð�ùRå�îjë
åjð\ç´ù"ï
÷�ðJåjåkïiü2ð�ò�í¤îjé
îÎé<ð
ô¤ë�ò�ð\åÎî�õ<êjí¤ë2êÎí¤îqæ�ô¤ð(�bð\ô � åkï`æ�� ���Jþ � é@ð\ç"ô¤ð\î��´øDë2ê�ð(�2ðJêjæ
ïbè(�bì<í¤åjí¤îjí¤ë2ç�åjð\åÎåjí¤ë2ç"�^ó´ð�ï�ô¤ò�ï`æRå¿ï�÷�ë<ùRì<ô¤ðÔò�é@ë2åjð
õ@êjí¤ë2ê©û
í¤îqæ8í�å�é<í¤ü2é@ð\ê�þ � é@ð�ôsï�êÎü2ð\åÎî)çRì<÷
ó´ð\ê�ë�ø3åjðJåjåjí¤ëbç<å
ó®ð�øtë2êÎð
îÎé<ð�übí~�bð\ç8÷�ë<ùRì<ô¤ð�
 å�õ<êjí¤ëbêjí¤îqæ�êjð`ï2èÎé<ð\å
îÎé<ð
÷�ïR	Êõ<êjí¤ëbêjí¤îqæ
í¤å�îjé<ð\êÎðWøtëbêjð��!� �2þ � é<ðJç"�níeø�ò�ð�ïiåjåjì@÷�ð�îÎé®ï�î
��ò�é<ðJç
îÎé<ð�ôsï�åÎî)åÎì®èÎéÃåÎð\åjåÎí�ëbç°èWë2÷�õ<ô¤ð\îjð\å
�^îjé<ð � ÷
ï�åjîÎð\ê/��ë�ø3îjé@ð
êÎí�ç@ü
í�å�îÎé<ð�øtëbêjò�ï�êWù�ç@ð\í¤ü2éRó®ëbì<ê�ë�ø^îjé<ð$ü2í��2ð\ç
÷�ëKùKì<ô¤ð2þ^%qî
í¤å3ëbó��Eí¤ëbì<å3îÎé®ï�îzîjé<ð\êÎð�è\ï�ç8ó´ðÒïiî3÷�ëbåjî��"� !À÷�ëbêjðÔåÎð\åqû
åÎí�ëbç<å�ò�ëbçÃåjì´è\èWð\åÎåjí��2ð\ô¤æ°óRæ"ëbîjé<ð\ê
÷�ë<ùRì<ô¤ð\å��^ó´ðWøtëbêjð
îjé@ð
� ò�í�ç@ç<í¤ç<ü)îÎì<êjçs��êjð`ï2èÎé<ð\åÔîÎé<ðÔübí~�bð\ç�÷�ëKùKì<ô¤ð2þ���øØèWëbì<êjåÎð��
í¤ç�îÎé<í¤å�ð\åjîÎí¤÷�ï�îÎí¤ë2ç
ònðÌïiåjåÎì<÷�ðzîjé®ïiî�îjé<ð)ïiêjó<í¤îÎêkï�îÎí¤ë2ç�ðJô�ð�û
÷�ð\çRî�í¤ç<åjísùRð�ð(�bð\êjæ�÷�ë<ùRì<ô¤ð�í¤å � ô¤ë<è\ï�ô¤ô¤æ$ø�ï�í¤ê/�E�2íqþ ð2þ�í¤îØùRëRð\å
ç<ëbî)í¤übç<ë2êÎð�îÎé<ð
õ®ðJç®ùRí¤ç<ü"êjð
�2ì@ð\åjî�ë�ø¿îÎé<ð
÷�ë<ùRì<ô¤ð
ò�é<ðJç
îÎé<ð � õ´ë2ô¤ô¤í�ç@ü��ÔîÎë2ñ2ðJçÏïiêjêÎí~�bð\å�þ

� é<ð � ÷�ï�åÎîjð\ê�ò�í¤îjéµêjð�èWí¤õ<í¤ð\çRî&�"ë2õ<îÎí�ëbçÃí¤å�í�çRîÎêjë<ùRì®èWð`ù
ò�í¤îjé�îjé<ð
ï�í¤÷±îjë�ïiô¤ô�ë�ò îjé<ð�÷�ïiåjîjðJê��´ò�é<ð\ç8îjêWï�ç<åÎ÷�í¤îjîÎí�ç@ü
ï�÷�ð\åjåWï�ü2ð�í¤çÊï�ó<êÎëEïbù<è\ï�åÎî3÷�ëKùKð��Rîjë
ï2ù<ùRêÎð\åjå�í¤îjåÎð\ô¼ø:�<ðbþ ü´þ
îÎëÔø�ïbèWí¤ô¤í�îWï�îÎðØï�èÎé<ð�èÎñ�ëiøBîjé<ð�÷�ðJåjåkïiü2ð�ó®ïbèÎñ
í�ç�îjé<ðzåjð\ç´ùRð\ê
ïiç®ù�óRæ8ò�é<ë2÷,ï�ç®ù8é@ë�òöí¤îÔé®ïiåÔó®ðJð\çÃêÎð�èWð\í��2ð`ù>þ
ä åjõ´ðWû
èWísïiô�÷�ð�èÎé®ïiç<í¤åj÷ ëiøØí¤ç��2ï�ô¤ísù<ï�îÎí¤ç<ü
îjé<ð �2ï�ô¤ísù�ï2ù@ùRêjð\åÎå)ó@í�îÎå
í¤å�ì<åÎð�ù � åjðJð)îÎé<ð�ç<ð
	<î�åjð�è�îjí¤ë2ç'�Jþ

� é<ð
ç<ðJî�åÎé<ë�ò�ç'í¤ç z�í¤ü2ì@êjð¨}"õ<ôsï`æRå
îjé@ð�ñ2ð\æµêjëbô�ð
í¤ç
�bð\êjí¼øtæRí¤ç<ü
îjé@ðÔë �2ð\êWï�ô¤ôBõ@êjë2îÎë<èWë2ôqþ�äzç�ë2ì<îÎô¤í�ç@ð¿ëiø�îjé@ð �2ð\êÎí¼û
�ÖèJï�îjí¤ëbç�îjð`èjé@ç<íK�2ì@ðÔí¤å�õ<êjð\åÎð\çRîjð�ù�í¤ç�äzõ<õ®ðJç®ùRí�	Bþ

# [*0(>F<�>A@�7(>3DE@�<JZ >A@�<5O L$Z�7
gkB=n3H 1FB=0
1FB=>KL?;=</9(<h;�B,Z 7
 q1N<&nJB,H B=<JZ > %
P B=O O <h1+"^@�7$CE1N<&7(nF@�</O�B=>qCEgG7%$$B,g?M gyH�0(CFCKB,P ;=<*9
7
;,M�<*B=>"DEB,;,;�1N<hgG7
B,Z
n&0
Z�Cq>F7
Z >�M Z >KB,;�>A@�<^7
1qP B=>A1J7(>KB=0)Z�B=C3DE0
Z�4



�Q�?� �����n� � �b� ¡h¤���� � � <�> �
äzå¿ò�ï�å$õ®ëbí�çRîÎð�ù�ëbì<î�í¤ç�����!$#/�´ò�í¤îjé<í¤ç"ï�ó<ì<åÔï�êWèjé@í�îÎð�èÎû

îÎì<êjð���îjé@ð\êjð�åjð\ð\÷�åÔîjë
ó´ð
ç<ë
õ<ì<êÎð\ô¤æ�åjõ´ð\ð�ùbûqí¤ç®ùRð\õ´ð\ç®ùKð\çRî
åÎë2ô¤ì<îjí¤ëbç)îÎë)ï�õ<êÎë2ó<ô¤ð\÷ ë�ø>îjé@ð3í¤÷�õ<ô¤ð\÷�ð\çRîkïiîjí¤ë�çÔë�øBï � èWë2ô¼û
ô¤ð�èWîÎí��2ð�ï2èÎñRç<ë�ò�ô¤ð�ùRü2ðJ÷�ð\çRî/�zí¤ç ¦�¥®��¬q¡j¦`¬j½
ª�¥<Â ù<ï�îWï�ó<êÎëEï2ùEû
è\ïiåjîÎå�þ � é<ð�ì<åjð
ëiø3ò�í�êÎð�ùbû/��u ô¤ë2übísè
è\ï�çµó®ð
ï�ò�ï`æÊó@ì<î
ëbç<ô¤æ�ò�í¤îjéÊè�ð\êjîWï�í¤çÁùKð\ôsï`æÏïiåjåÎì<÷�õ<îÎí¤ë2ç<å`þk%qçÊï
êÎí¤ç<ü�ûqó®ï�åÎð�ù
ëbêjüEïiç<í¤åkïiîjí¤ë2ç�îÎé<ð
õ<êÎí�ç´èWí¤õ<ô¤ð)ëiø�åjõ´ð\ð�ùbûqí¤ç®ùRð\õ´ð\ç®ùKð\ç®èWðÊèJï�ç
ó´ðÊí¤÷�õ<ô¤ð\÷�ð\çRîÎð�ù8øtì@ô�ô¤æRþ���ð\êjð"ïµ÷�ð\åÎåkïiü2ð�åÎð\çRî�óRæ°îÎé<ð
÷
ï�åjîÎð\ê�í¤çRîjë
îjé@ð)êÎí�ç@ü�ï�ç®ù
êÎð�èWð\í��bð�ù�ó´ï2èÎñ�è\ï�ç�ó´ðÔåÎì®èÎéÊï
� èWë2ô¤ô¤ð�èWîÎí~�bðÔï2èÎñRç<ë�ò�ô¤ð�ùRü2ðJ÷�ð\çRî/�´þ

�"ð�ì<åjð`ù"îjé@ð
øtëbô�ô¤ë�ò�í¤ç<ü �W�\³¤ª`¡q�sÅ­� ï2ù<ùRêÎð\åjåÎí¤ç<üÊ÷�ð\îjé@ëKù
í¤ç�îjé<ðnêjí¤ç<ü´þ`�Rí¤ç®è�ð�îÎé<ð3ï2ù<ùKêjð\åÎå�í¤åLübí��2ð\çÔóRæÔì@ç<í¤îkï�êÎæ)èWë<ùRð��
îÎé<ð�ô�ðJç<ü2îÎé�ëiøLîÎé<ð)ï2ù@ùRêjð\åÎåk�®ðJôÄù�ëiøLîjé@ð¿÷�ð\åjåWï�übð¿í¤ånð��bì®ï�ô
îÎë3îjé@ð�çRì<÷
ó®ðJê>ë�ø<÷�ë<ùRì<ô¤ð\å>í¤ç�îjé@ð�åÎæEåÎîjð\÷8þ ��ïbèjé$÷�ë<ùRì<ô¤ð��
ò�é<ëbåjðÔçRì<÷
ó´ð\ê�í¤ç�îÎé<ðÔêÎí�ç@ü�èWë2êÎêjð\åÎõ®ëbç®ùRåÔîÎë
îjé<ðÔçRì<÷
ó´ð\ê
ëiøØîÎé<ð
ó<í¤îjå�åjðJî)îÎë{��í¤ç8îjé<ð�ïbù<ùRêjðJåjå��®ð\ôsù�í¤å ���J³��W��¡©�W� ïiå
ï$êjð�è�í�õ@í�ðJçEîzë�ø^îjé<ðÔ÷�ð\åjåWï�übð2þ � éRì<å
�<îÎé<ð�õ<êjð\åÎð\ç®èWð�ë�ø�åÎð(�bû
ð\êWï�ô � ïiô¤ô��t��
 å
í�ç'îÎé<ðÁïbù<ùRêÎð\åjå
åjõ´ð�èWí��®ðJåÊï8ë2ç<ð�û�îÎë�ûq÷�ï�çRæ
� ë2ç<ðWûqîjëiû©ïiô¤ô��Ìó<êjëRï2ù<è\ïiåjî
÷�ëKùKð
ë�ø¿í¤çRîjðJêkï2è�îjí¤ë2çBþ %qç§ïbù<ùRí¼û
îÎí�ëbç"�zîjë'ð\ç<åÎì<êjð"îÎé®ï�î�îÎé<ð"ï2ù<ùRêÎð\åjå©û©ùKð�èWë<ùRí¤ç<üOèWí¤êkèWì<í¤î
í¤å
åÎð\ô¼øsû©èÎé<ð`èjñRí¤ç<üE�^ð�ï2èÎéÃ÷�ë<ùRì<ô¤ð)÷
ì@åjîÔð\ç@åjì<êÎðÏïÏë2ç<ðWûqîjëiû�ëbç<ð
÷
ï�õ<õ<í¤ç<ü
ó´ð\îqònð\ð\ç'îjé<ð � übð\ë2übêkï�õ@é<ísè\ï�ô��
õ®ëbåjí¤îjí¤ëbç"ë�ø¿îÎé<ð
÷�ëKùKì<ô¤ð3êjðJôÄïiîjí��2ð$îjë�îÎé<ðÔ÷
ï�åjîÎð\ê¿ïiç®ù
îÎé<ðÔçRì<÷
ó´ð\ê�ë�ø�îÎé<ð
èWëbêjêÎð\åjõ´ë2ç®ùKí�ç@ü�ó<í¤îjå�í¤çÊîÎé<ð
ï2ù<ùRêÎð\åjå��®ð\ôsù>þ � é<ð
ôsï�îÎîjð\ê�í¤å
ïbèjé@í�ð$�2ð�ù
ï�ånøDë2ô¤ô¤ë�ò�å�þ

ªnëbç<åjísùRð\ê�ï�÷�ë<ùRì@ô�ð
îÎé®ï�î
í¤å
ï�î�õ®ëbåjí¤îjí¤ëbç 	zøtêÎë2÷ îÎé<ð
÷
ï�åjîÎð\ê
í¤ç îÎé<ð � øtëbêjò�ï�êWù��°ùRí¤êjð�èWîÎí¤ë2çÈë�ø
îjé<ð"êÎí�ç@ü � åkï`æ��
èWô¤ë<èÎñRò�í�åÎð��\þ � é<ð � übð\ë2übêkï�õ@é<ísè\ï�ô���õ´ë2åjí¤îÎí�ëbç�ë�ø®îÎé<ð�÷�ë<ùRì<ô¤ð
êÎð\ôsï�îjí��bð�îjëzîjé<ðn÷�ïiåjîjðJê>åjîjí¤õ<ì@ôÄïiîjð\å^îÎé®ï�î?��í¤åBåÎð\î^í�ç�îÎé<ð!	Äûqîjé
ó<í¤î�ë�ønîjé<ð
ï2ù<ùKêjð\åÎåÒèWëbì<çRîjí¤ç<üÀøtêjëb÷ îjé<ð
÷�ë2åjî©û�åÎí¤ü2ç<í��Öè\ïiçRî
ó<í¤î �N© � M?�\þI�°é<ð\ç"ï
÷�ð\åjåWï�ü2ð�îjêWï
�2ð\ô¤å�ï�êjëbì<ç®ù�îjé<ð�êjí¤ç<üE�
ð�ïbèÎé)÷�ëKùKì<ô¤ðLêÎð�èWëbêkùRå�îÎé<ð © � M��2ï�ç®ùÌîjé<ð\ç
õ´ï�åjåÎð\å^îjé<ð3ïbùbû
ùRêÎð\åjå��®ð\ôsù
îÎë)îÎé<ð3êÎí¤ç<ü)ò�í¤îÎé�ï$ë2ç<ðWûqó<í¤înåjé<í¼øtî�îÎë�òØïiêkùRå�îÎé<ð
© �BM3þ � éRì<å
�2îÎé<ð 	¤ûqîjé
÷�ëKùKì<ô¤ð�êjð�èWðJí~�bð\å�îjé@ð¿ï2ù@ùRêjð\åÎå?�®ð\ôsù
ò�é<ëbåjð © � M ªi³e»�ªiÂ`� èWëbçEîWï�í¤ç<å^îjé@ð � åjð\ô¤ð�èWîÎð�ù
	iì<ç<åjðJô�ð`èWîjð�ù �
� � �5¦"�Qw>ï�ü�øtëbê�îÎé<ð
	Äû�îÎé�÷�ë<ùRì<ô¤ð2þ � é<í¤å5wÖïiü
í¤å�åjîjëbêjð�ùÀøtëbê
îÎé<ð
õ®ð\êÎí¤ëKùýì<çRîjí¤ônîjé<ð
ç<ð
	<î�ùRð`èWë<ùRí¤ç<üÊð$�2ð\çRî�þ %Dø � �5¦ í¤å
ð��bì®ïiô3îÎë+���nîjé<ðJç]u�äGª±èWë2õ@í�ðJå�îjé@ð�÷�ð\åÎåkïiü2ð � óRæRîjðWûqóRæbû
óRæRîjð��/îjë¥z*%/z*�¥!$ï�ç®ù�îÎë�í�îÎå^ë2ì<îÎõ<ì<î�èÎé®ïiç<ç<ð\ô<õ´ë2êÎî�þ*%DøI�B�5¦
í¤å�ï�î ���bë2ç<ô¤æ�îjé<ð�ôsï�îÎîjð\ê�ï2èWîÎí¤ë2ç
í¤å�õ´ð\ê©øtë2êÎ÷�ð�ù>þ � åÎí¤ç<ü)îÎé<í¤å
ëbêjüEïiç<í¤åkïiîjí¤ë2ç
ëiø/ï2ù@ùRêjð\åÎåjí¤ç<ü
ònð��Eí¤êÎîjì®ïiô�ô¤æ
ï
�2ëbíÄù�ó@ì<í¤ôÄùKí�ç@ü
ï
ùRð`èWë<ùRð\êÔèWí¤êkèWì@í�î�ï�ç®ù�êÎð\åjëbô~�Rí¤ç<ü�í¤îjå3åÎð\ô¼øsûjèjé@ð�èÎñEí¤ç<ü
õ@êjë2óKû
ô¤ð\÷8þ � é<í¤å
í¤÷�õ´ë2åÎð\å���é@ë�ò�ð(�bð\ê���ï2ù@ùRí¤îjí¤ë2ç®ïiô�øtì@ç®èWîjí¤ëbç®ï�ô¼û
í¤îqæ
ë2ç�îjé<ð�é<í¤übé<ð\ê�ç<ð\îqònë2êÎñ�ôsï`æ2ðJê��Rò�é<ísèÎé�åÎé<ë2ì<ôsùÀõ<êjë �RísùRð
êÎð\ôsï�îjí��bðÒïbù<ùRêjðJåjåjðJå
í�ç8îjé@ð
îjêkïiç<åj÷�í¤îjîjð`ù�÷�ð\åjåWï�ü2ðJå�þ � é<í¤å
í¤åÔõ<êWï2èWîÎísè\ï�ô¤ô¤æ�îjé@ð
ë2ç<ô¤æ
ø�ïbèWîjëbêÔç<ð\üRï�îÎí~�bð\ô¤æÊï
�>ð�èWîÎí¤ç<üÊîÎé<ð
îÎêkï�ç@åjõ®ïiêjð\ç®è�æ°ë�ø�îjé<ð © äGª ôsï`æ2ðJê�þ'ä3å
ï�õ´ë2åÎåjí¤ó<ô¤ð�ò�ï`æ
îÎë�í¤÷�õ<ô¤ð\÷�ð\çRî�îjé<ð�êjð\ôsï�îÎí��2ð�ï2ù@ùRêjð\åÎåjí¤ç<üE�^ð�ï2èÎéÃì@åjð\ê�åjì<óKû
åÎæEåÎîjð\÷ è\ïiç�åÎîjëbêjð)ï$îkïió<ô¤ð¿îÎë
÷�ïiõ
ó®ð\îqònð\ð\ç�êjð\ôsï�îÎí��2ð¿ïiç®ù
ïió<åjëbô�ì@îjð�ïbù<ùRêjðJåjåjðJå�ëiø®ë2îÎé<ð\ê^åjì<ó@åjæRåjîÎð\÷�å^í¤ç�îjé<ðnç<ð\îqònë2êÎñÖþ

� é<ð�øtëbô¤ô�ë�ò�í¤ç<ü
ï�õ<õ@êjëEïbèÎé§÷
ï`æ�ó´ð�ì@åjð�ùµîjë�ø�ïbèWí¤ô�í¤îWï�îjð
îÎé<ðÔì<õ>ù<ï�îÎð�ë�øLîÎé<í¤å�÷�ïiõ<õ<í¤ç<üÔí¤ç
ð�ï2èÎé
åjì@ó<åjæRåjîÎð\÷ åjé@ë2ì<ôsù
åÎì®èÎé§ï�ç<ð\ð�ùµï�êÎí�åÎð�ï­øtîjð\ê�ï�õ´ë2îÎð\çRîjísï�ônåjæRåÎîjð\÷,êjð`èWë2ç��´ü2ìRû
êWï�îjí¤ëbçBþnä3åjåÎì<÷�ð$îjé®ïiî¿ï�÷�ë<ùRì@ô�ð 	�îjé®ïiî�é®ï�åzó®ðJð\çÊí¤ç�îÎé<ð
� ûqîjé8ü2ð\ëbü2êWï�õ<é<ísè\ïiôBõ´ë2åÎí�îÎí¤ë2ç�êÎð\ôsï�îjí��bð)îÎëÏïÀü2í��2ðJç�åjì<ó@åjæRåqûîÎð\÷ ø�ï�í¤ô¤å�þ � é<ð�øtëbêj÷�ð\êjô¤æ � � �Wûqîjé8÷�ë<ùRì<ô¤ð�ò�ëbì<ôsù�îÎéRì<å
ó´ð�èWëb÷�ðÔîÎé<ð � û�îÎé�í¤ç�îjé@ð)êÎí�ç@üÏïiç®ù
åÎë�øDë2êjîÎéBþ � ë
ì<õ>ù<ï�îÎðîÎé<ð
÷�ïiõ<õ<í¤ç<ü'�´îÎé<ð
ç<ð\îqònë2êÎñÊôsï`æ2ðJê¿õ@êjë2îÎë<èWë2ô�åÎé<ë2ì@ôÄù8ð)	Kð�û
èWì@îjð�ï�õ<êÎëKè�ð�ùRì<êÎð�í�ç$ò�é<ísèjé$îjé<ðnåjì<ó@åjæRåjîÎð\÷ ó®ð�è�ë2÷�í¤ç<ü�îÎé<ð
�RæRåÎîjð\÷ © ïiç®ï�übð\ê � � © ��åÎð\ç®ùRå�ï�÷�ð\åjåWï�ü2ðnë�øLï � �°é<ëÔïiêjð
æbë2ì
�
�µîqæEõ´ðÔîÎë�ð�ïbèjé�÷�ë<ùRì<ô¤ð �s¥®�i�sÅ��D��¸<ª�³s³¼Â � åÎì®è\èWðJåjåjí��bð\ô¤æ
übð\ç<ð\êWï�îjí¤ç<ü�ï�����í¤çÊï � ëbç<ðWûqé<ë2î&��ò�ï`æ �Ïí¤ç�ð`ï2èÎéÊëiøØîÎé<ð

FF2

Byte
Status

6

SM-reset

Diagnostic
Signals

Counter (ABC)
Address ByteComparator (PC)

Priority

LHB

HHB

(SM) FF
Master
System

LHB+SEL

Link with FIFO1, ULC and FIFO2

From RC

Link with RC

6

BT1 R1 A1 FF1

10

HHB

a,b a,b

Unit (GCU)
Control
Global

FIFO1 Interface
Unit (FIU1)

Unit (CIU)
Channel Input Channel Output

Unit (COU)

Unit (FIU2)

BT2 A2R2

Arbiter

a,b

FIFO2 Interface

Data-In (DI) Ack-In (AI) Data-Out (DO) Ack-Out (AO)

88

8

99

z�í¤ü2ì<êÎð � � �/êjë2îÎë<èWë2ô © ï2èÎé<í¤ç<ð �RîÎêjì®èWîÎì<êjð

ïbù<ùRêjðJåjå�ó<í¤îjå
�(�>îÎéEì@å¿ô¤ð�ïiêjç<í¤ç<ü�îjé<ð
ï�ó@åjë2ô¤ì<îÎð)ï2ù@ùRêjð\åÎåjð\å�ë�ø
í¤îjå^ç<ðJò�ô�æ
èWëbç��®ü2ì@êjð�ù�êÎð\ôsï�îjí��bð�ç<ðJí�übéRó®ëbì<êjå`þ � õ´ë2ç�êjð�èWðJí~�bû
í¤ç<ü�ï �Ôí¤ç�îjé@ð � û�îÎé�õ´ë2åjí¤îÎí�ëbç"�´îjé<ð � û�îÎé�÷�ë<ùRì<ô¤ð�í¤åjåÎì<ð\åÔï� � é<í¤å�í¤ånò�é<ë�%�ï�÷ �Ô÷�ðJåjåkïiü2ðzí�ç
ï ¦�¥®��¬q¡j¦`¬kª�³¯³ ó<êjëRï2ù<èJï�åjî
÷�ëKùKð � åÎí�ç´èWð
í¤î¿è\ïiç<ç<ë2î�ñRç<ë�òúò�é<ë�åÎð\çRîÔé<í¤÷ îjé<ð � �°é<ë
ïiêjð
æ2ëbì
�
�öêÎð��bì<ð\åÎî:�\þ � é<í¤å�÷�ð\åÎåkïiü2ð�í�å�êÎð�èWð\í��2ð`ù"óRæ�îjé@ð
� © ��ò�é@ë¿êÎð�èWëbêkùRå�îÎé<ðnç<ð\ò§ïió<åjëbô¤ì<îjð�ï2ù<ùKêjð\åÎå�ë�ø®îÎé<ð�÷�ë<ùbû
ì<ô¤ð
í¤ç"îjé@ð � ûqõ®ëbåjí¤îjí¤ë2ç8ë�ø3îÎé<ð�îWï�ó<ô¤ð2þ
ä�øtîjðJê)îÎé<ð�îWï�ó<ô¤ð
í¤åì<õ>ù<ïiîjð�ù3�RîÎé<ð¥� © è\ï�ç�îjêkïiç<åj÷�í¤îLí¤îÎå�ë�ò�ç
îWï�ó<ô¤ð�îjë$îjé<ðzêjðWû
÷
ï�í¤ç<í¤ç<ü�÷�ë<ùRì<ô¤ð\å`þ � é<ð�ôsï�îÎîjð\êÔï2ù��Wì<åjîzîjé<ðJí�ê�ë�ò�ç8îkïió<ô¤ð\å
ïiô�ô¤ë�ò�í¤ç<ünøtëbêLïzåjé@íeøDîLëiø®îjé@ð�îkï�ó@ô�ðnõ´ë2åjí¤îÎí�ëbç<åB÷
ï2ùRð�êjð\ôsï�îÎí��2ð
îÎë
îjé<ð � © 
 å�îWï�ó<ô¤ð2þ

� é<ð$êjð\÷
ï�í¤ç<í¤ç<ü�õ®ï�êÎîjå�ë�ø�îÎé<ð�õ<êjëbîjë<èWë2ô�ïiç®ù
í¤îjå��2ð\êÎí=�@û
è\ïiîjí¤ë2ç
ï�êÎð)ùRð\åWèWêjí¤ó´ð�ù
í¤ç
ä3õ<õ´ð\ç®ùRí�	Bþ
� ��Þ<ß^Ý<ß�â>ß5� �Êß�Ü�Ý<Þ<ß5�/�&�BÞ��+�"�Rã/��Ü
�?�J� ���*¤`� �b�"���L�2� � �R� � � �

u�ð�è\ï�ô¤ô�îÎé<ð
êjí¤ç<ü"ï2è\èWðJåjå�èWë2çRîÎêjë2ô¤ô¤ð\ê � u�äGªk��åjîjêÎì®èWîÎì<êjð
øtêÎë2÷ zBí¤übì<êjð�! � óE�\þ M�æ åÎð\õ®ï�êWï�îÎí�ç@ü°îjé<ð © äGª õ<êjëbîjëiû
èWëbô>øtì@ç®èWîjí¤ëbç<ånøtêjëb÷ îjé@ð�ø�ï�ì@ô�î©û�îÎë2ô¤ð\êWï�ç®èWðz÷�ð�èÎé®ïiç<í¤åj÷ ðJ÷
û
õ<ô¤ë�æbð�ùÔï�î^îÎé<ð�êÎí¤ç<ü�ô�ð$�2ð\ôRònð�îÎêjæ�îjë3í¤ç<åÎì<ôsï�îÎð�îÎé<ðG� © øtêjëb÷
ïiô�ôbõ<êjëbó<ô¤ð\÷�å^èWë2ç´èWð\êjç@ð�ù
ò�í¤îjéÌø�ï�ì<ô¤î©û©ùRísïiü2ç<ëbåjí¤åBï�ç®ùÌêjð�èWë �bû
ð\êÎæEþ � é@ðpukª'îjé@ð\êjðWøDë2êjð�ï2èWîÎå¿ï�å3ï�åÎîjêÎì®èWîjì@êkï�ô � ò�êkï�õ@õ®ð\ê&�
øtëbêÔîjé@ðl� © þ�ä�îÔîjé<ð�åkïi÷�ð�îjí¤÷�ð�� ò�é<ð\ç"øqï�ì<ô¤îjå�ë<è\èWì@ê)í¤ç
îÎé<ð�í¤çRîjð\ê©ø�ï2èWðnó´ð\îqò�ðJð\ç)îÎé<ðkukªnäÃï�ç®ù z*%/z*�3å^îÎé<ð\æÔï�êÎðØùRð�û
îÎð�èWîjð`ù�óRæ�îjé<ð�� © ïiç®ù
ô¤ð�ïbù�îjëÔð)	@è�ð\õ<îjí¤ëbç<å�êkïií�åÎð�ù
îÎëÔîjé@ð
� ¦"ª � åjðJðÔä3õ<õ´ð\ç®ùKí=	'�nîÎé<êjëbì<ü2é
åjõ´ð�èWísïiôLèWëbçEîÎêjëbôBåjí¤übç®ï�ô¤å�þ

%qç
îÎé<í¤å�åÎð�èWîjí¤ëbç�ònð3õ<êÎð\åjð\çRî�îÎé<ð3÷
ï)�Wë2ê^ísùRð�ïiå�ô¤æRí�ç@ü¿ó´ðWû
é<í¤ç®ù$îjé@ð¥� © ùRðJåjí¤ü2çBþ � é<ðzîqò�ë�÷�ïií¤ç)ï�åÎõ®ð�è�îjånë�øLèWëbç®èWð\êÎç
é<ðJêjð3ï�êÎð�îÎé<ðnë2õ´ð\êkïiîjí¤ë2ç®ïiôRåjîjêÎì®èWîÎì<êjð � í�þ ð2þ���ù<ïiîkï�õ´ï�îjéE�Lïiç®ù
îÎé<ðÁè�ë2çRîjêÎë2ô�÷�ð�èÎé®ïiç<í¤åj÷ ëiø)îjé@ð{� © þ �zîÎé<ð\ê
í¤åjåjì@ð\å�í¤çRû
èWô¤ì®ùKðÔîjé<ð$îqæEõ´ð\åzë�ø�ù<ï�îWï�õ®ï�îÎé
ë2õ´ð\êkïiîjí¤ë2ç<å
�´îjé<ðÔç@ë2îkïiîjí¤ë2ç
øtëbêØè�ë2çRîjêÎë2ôEw®ë�ò°åÎõ®ð`èWí��Öè\ï�îÎí¤ë2ç � ë2ó��Rí�ëbì<åjô¤æ�êjð\ôsïiîjð�ù�îjë�îjé@ð
��ð\îÎêjí�ç<ðJîÔôsï�ç<übì®ï�übðÔò�ð�ì<åÎð�ù
øDë2ê�õ<êjëbîjë<èWëbô�ùRð\åWèWêjí¤õ<îÎí�ëbç'�(�
ïiç®ù�îjé<ð�ò�ï`æ)ëiøLèWë2ç��bð\êjîÎí�ç@ü)îÎé<ð¿èWëbçRîjêjëbôÖùKð\åkèWêÎí¤õ<îjí¤ë2ç
í¤çRîjë
îÎé<ð3èWí¤êkèWì@í�î`þ^ä3ô¤ôRîjé<ðJåjð¿ïiêjð�ó<êÎí¤ð
w®æ�ë2ì<îÎô�í¤ç<ð`ùÔí¤ç�îjé<ðnøtëbô¤ô�ë�ònû
í¤ç<ü�åjì<ó@åjð�èWîÎí¤ë2ç<å`þ
�?�F� � @?� �b�>� ¡?>Q¤ �"�����2� � �R� � � �

� é<ð�ë �2ðJêkï�ô¤ô^åjîÎêjì®è�îjì<êÎð�ë�øk� © í¤å�åjé@ë�ò�ç�í¤ç{z�í¤ü2ì<êÎð �@þ
%qî^èWë2ç<åÎí¤åjîjå�ë�øÖèÎé®ïiç<ç<ð\ôRí¤ç<õ<ì<î�ïiç®ù�ë2ì@îjõ<ì<î^ì<ç@í�îÎå � ª?% � ïiç®ù



BT_RDY

Input

Code

(ICC)

AI

DI
6

Token

8 8

c1

b3

b4

SEL’SELHHB

HB_ack

Data_HB

LHB

c2

HB HB
Register (HHBR)
High-Half-Byte

Register (LHBR)

Low-Half-Byte

Convertor

d1 c3 c4 d2

88

a4 a6

Channel Input Control Unit (CICU)
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_�U\m\xqaboqUWpÔcedpU�|�XqUWxWY�ctX�cex^ZDU�v`ceZ�abx�XR�Rm\X�XR�bU�yeUWdbf�XR�
xR�bZ�aiyepYUEU
mWv`mWcÆy�mVU�yeU�r^ceXR��XR�2U�_ÔmJxqXqUkonmW[sXqUWo�ceX��EmJx�URUWUkd
U#"�XqojmJhWXqUkp$[soqZ�_
XR�bU �bU\m\pbUko�Z\[´XR�2U^_�UkxqxjmJf`U^[soqZ�_�e>cRe@�z� rsXR�2U�U�|�XqU^hWZ`d2xDcexqXDced2f
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VboqZ�hWUkpba2oqU
ZJ[ØXR�bU
oqUkhWUWV2XDceZ`d
ZJ[LXR�bU3UWd2p
r^Z`oqp�cex3mWye_�Z`xqXncep2UWd�XDceh\mWy�XqZÔXR�Rm\XnZ\[^XR�2U�m\pbp2oqUWxqx
oqUWhWUWV2XDceZ`d rsxqUkU�U#"�Viy�m\dRm\XDceZ`d UEUÎyeZ\r sÎY
{��bU3m\pbp2oqUWxqx�oqUWhWZ�f`d�ceXDceZ`d
V2oqZ�hWUWp2a2oqUzced�mJd�|)oqUWhWUÎcev�UWo<rsU#"`�

hWUWV2X�[sZ�o�XR�bU3oqUWhWUjcev`UWo3xqUWhWXDceZ�d�Z\[�XR�bU3_Ôm\xqXqUWo&s�cexMURUWf�abd�r^ceXR�
XR�bUBoqUWhWUkVbXDceZ�d r¤[soqZ�_ýced2V2abX>h&�Rm\dbd2UÎy@6/ACB s<ZJ[Km\�Em�yÆ[¤�`U�|�XqU r-1�,(s
hWZ`d�XjmWcediced2f"XR�2U
m\pbp2oqUWxqx�yeUWd2f`XR�<��r��iceh&�8[sZ\yÆyeZJr�x
XqZ%i`UWd+* GiY
{��icexnced�[sZ`oq_ÌmJXDceZ`dfrshWZ`d�v�UWoqXqUWp�ced�XqZ)XR�bU¿mJp2pboqUkxqxzxDce~WU3ced �Em�yÆ[¤�
U�|�XqUWx&s´cex�xqXqZ�oqUWpprsv�mJoDc�mKUiyeUD6/798�B�:Rs´ced�XR�2U�_�Z�pba�yeU`YB{��bU�v�m�yea2U
ZJ[<XR�2U�g2�\S�v�m\oDc�mVU�yeUncex ced�ceXDc�m�yÆcexqU\p
m\XB�iY>{��2UWd<��r^ceXR��U\mJh&��d2UWr
mJp2pboqUkxqxM�RmWyÆ[¤�`U�|�XqUzoqUWhkUÎcev`UWpZr¤ceX�cexØmJxqxqa2_�UWp�XR�Rm\XnXR�2U�m\pbp2oqUWxqx
UiceXqxØmJoqU�Xqojm\dbxq_zceXqXqUkpÀced
XR�2U3mJxqhWUkdbp�cedbf)Z`oqp2UWonZ\[BxDcef`d�cQPRh�mJd2hWU
��XR�2UzyeU\mJxqX�xDcef�dicQPEh\m\d�X�Z`d2U�f`Z�Ukx PEoqxqX&sÎ�<XR�bU¿hWaboqoqUkd�X�v`mWyeabUÔZ\[
gb��SÌcex>PEoqxqX´hkZ`V�ceUWpzcedÔg2�\S hWV<�­mJd2pzXR�2UWd3XR�icex��RmWyÆ[¤�`U�|�XqU�cex>V2abX
XqZ�XR�bUBh��EmJd2d2UÎy	UEUÎcedbf�xR�icÆ[ÄXqUWpzXqZ\r�m\oqpbx®XR�bU���cefD�2UWoD�txDcef`d�c PEh\m`d2hWU
UWd2p@Y�{��2U<a
g��µZ\[^XR�2U��Em�yÆ[��0U�|�XqU3cex�XR��abx�xqXqZ�oqUWp�ced�XR�2UÔg2�\S
'<m\fb�®r��icÆyeUÔXR�2U�VboqUkv`ceZ`a2x�hWZ`d�XqUkd�Xqx�ZJ[LXR�bUÔg2��S URUWhkZ`_�UWx3XR�2U
S´g��µZJ[/XR�bUz[ÄZ`oqr�m\oqpbUWp��Em�yÆ[¤�`U�|�XqU`YÔ{���cex�hWZ`d�XDced�a2UWx�a2d�XDcÆy�XR�2U
_�Z`xqX�xDcef`d�cQPRh�mJd�X(�RmWyÆ[¤�`U�|�XqU�ZJ[BXR�2U�m\pbp2oqUWxqx�cex�oqUWhWUÎcev�UWp@YØl�UkoqU
XR�bU^y�m\xqX^v�m�yea2UnxR��cÆ[sXqUWp�ced�XqZ�g2��SpURUWhWZ�_�UWx^XR�2U�m\hWXqaRmWy<v�m�yea2UnZ\[
XR�bU¿g�UÎyeUWhWXqUWp?'<m\fbY(c¯[LXR�icex3v�m�yea2UzcexÔ�`�<XR�2U�_�Z�p2aiyeUÔr^cÆyÆy^xqXjm\oqX
XqZÔhWZ`V�|)XR�bU3oqUW_ÔmWcedbp2UWo�ZJ[LXR�2Uz_�UkxqxjmJf`U�ced�XqZ$ceXqx e>cRe@�MN rsxqUkU
e@cef`a2oqU��\�2r.U	sRs�URUWf\cedbd�ced2f
r/ceXR�)XR�bU��bU�mJp2UWonr���ceh��)hWZ`d2xDcexqXqxnZ\[
XR�bU)xqXjmJXqa2x<U�|�XqU`Y�}�yeXqUWoqdRm\XDcev`UÎye|��nXR�2U�_�Z�p2a�yeU
r/cÆyÆyØViy�mW|�XR�2U
oqZJyeU�ZJ[¿m�oqUkVRU\mJXqUko rsxDce_�V�yeU
V�ceVRUÎyÆced2U�hkUÎyÆy_s$ced"XR�bU
oDced2f�rsxqUkU
e@cef`a2oqU$��� rshKsRsÎY
{��bU�oqUWhkUWVbXDceZ�d
m\dbp�[ÄZ`oqr�m\oqpiced2fÔZJ[BXR�2U�UWdbp
rLZ`oqp�cex�_za2h&�



(a) (b)

Reception
when SEL=0

FIFO2 << BT
Cout << HHB

FIFO2 <<
SEL’

SEL:=0

ER2 ER2’

SEL

Count>0
Cout << HB

LHB<>M4

ER

BT:=(LHB,HHB,B9:=0)

Cout << LHB

Store(LHB)
LHB<>M4

Cin >> HB

Count:=(HB)*2

Count=0

SEL_cp:=SEL
Cin>>HB

Count--

(SEL,HB):=
H_Shift(HB,SEL_cp)

(StatusBT,B9:=0)

FF2:=1
SEL:=0

Cin >> HHB

Cout << M4

LHB=M4

ER2’FF2:=1

SEL:=0

LHB=M4

Cin >> LHB

Cin >> HB

Cout<<HB

HB<>M4HB=M4

Cout << M4

(c)
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xDce_zcÆy�mJo3XqZ�XR�EmJX�ZJ[LXR�bU3m\pbp2oqUWxqxWY�{!�2U3Z`d�ye|
pic��<UkoqUWdbhkUÌcex�XR�Rm\X
XR�bUÔv�m�yea2U�Z\[�XR�2U�g2��S8v`m\oDc�mVU�yeU�cexzced�ceXDc�m�yÆcexjUWp"r^ceXR�
XR�bU)g2�\S
'<m\fbYLu�xDced2f�XR�2U�xjmJ_�U�_�UWXR�2Z�p�ZJ[@�Em�yÆ[¤�`U�|�XqU�xR��cÆ[sXDced2fJ�thWZ`V�|`ced2fR�
r^U3mJh&��ceUWv`UÔXR�2UzU��KUWhWXnXR�EmJX�U\mJh&�
_�Z�p2aiyeU¿hWZ`d�XqoDc:U2abXqUkxzXqZÔXR�2U
UWd2p
r^Z`oqp�r/ceXR��XR�bUzy�m\xqX�v�m�yea2UÔZJ[�ceXqx�g2��S 'KmJf rsr��iceh&��_ÔmW|
dbZ�X<URU)XR�bUÔxjmJ_¿U
mJx¿XR�bU)Z`d2U�XjmVi�UWd
[soqZ`_ XR�2U
m\pbp2oqUWxqx���XR�2U
'<m\f�hWZ�aiyep��RmWv�UMURUWUWd)oqUWxqUWX�pba2U3XqZ�m\d�UWoqoqZ�o/ced
XR�2U�_�Z�p2aiyeUOsÎY
{���abxÔU\m\h��fUiceXÔZJ[ØXR�bU
UkdbpÊr^Z`oqpÊU��<UWhWXDcev�UÎye|"XqUÎyÆyexÔXR�2U
_�UWxD�
xjmJf�UnZ`oDcef\cedRm\XqZ`o(rsoqUWh\m�yÆy®XR�EmJXBXR�bU�_�UWxqxjm\f`UnXjmKi`UWd�[soqZ�_ e>cRe>�z�
UWd2pbxncedZe>c e>�MNÔZJ[LXR�bU�_ÌmJxqXqUWo&s�mKURZ`a2X�XR�bU¿xqabhWhkUWxqx�ced�p2UÎyÆcev`�
UWoDced2f$XR�2U3_�UWxqxjmJf�UzXqZ3ceXqxnoqUWhÎceV�ceUWd�X3m\X�XR�2U�a�}n]8y�mW|`UWoWYL{��icex
cedi[ÄZ`oq_Ôm\XDceZ`d�h\mJd�URUza2xqUWp�U�|�XR�2U�dbUWXtr^Z`oRi�y�mW|`Uko�[sa2dbhkXDceZ`d2xWY
w�Z�XqUzXR�EmJX�XR�2U�oqUWhWUjcev`cedbf�xqUWhWXDceZ�d�Z\[�XR�bU3_Ôm\xqXqUWo�U#"�UWhWa2XqUWx

XR�bU�f�UWdbUkojm�y<oqUWhkUWVbXDceZ�d�V2oqZ`XqZ�hWZ\y<U#"�hWUkVbXBXR�Rm\X ceXLpbZ�UWxBd2Z`XBhWZ`V�|
XR�bU�_¿UWxqxjmJf�U��Em�yÆ[¤�`U�|�XqUWx�XqZzceXqx�Z`a2XqVba2Xnh&�EmJd2dbUÎy���Y
{��bU�V2oqZ`XqZ�hkZJy�p2UWxqhWoDceV2XDceZ`d2x�ced�v`ZJyev�U�U#"�V�yÆcehÎceXÔh&�bUWh&i`ced2fÀ[sZ�o

UWoqoqZ`oqx3ced�oqU�mJp�cedbf�mYU�|�XqU$[ÄoqZ`_ e>cRe@�z�)mJd2p�r�oDceXDced2f�mYU�|�XqU
ced�XqZZe>cRe@�MNiYÊ{��bU�m\hWXqaRmWy�ce_�ViyeUk_�UWd�XjmJXDceZ�d'ZJ[ØXR�bUkxqU
hWZ`d2picÆ�
XDceZ`d2x!r��
	���mJd2p��
	 N%s@cex\UEmJxqUkp�Z`d3XDce_�UWZ�abXqx�m\xqxqZ�hÎc�mJXqUkp$r^ceXR�
XR�bU��Rm\dbp2xR�RmKi`UWx�URUWXDrLUWUWd�XR�bUhe>c e>�nx3m\dbp��^}�]nY®g �2Z`a�yepÊmJd
UWoqoqZ`o/mJoDcexqU`�EU`Y f2Y¼��ced�XR�2Un_Ôm\xqXqUWo^oqU\m\piced2f)m U�|�XqU�[soqZ`_ e>cRe>�z���
XR�bU�_¿UWxqxjmJf�U�hWU\mJxqUkx�XqZ(URU�hWZ�ViceUkp
XqZzXR�2Unh&�Rm\dbd2UÎys�®m\dbp)XqZDi`Ukd
* J�cex3V2oqZ�pba2hWUWp
ced2xqXqU\mJp<Y
}�X�XR�bUÔxjm\_�UÔXDce_�U)m$xqVRUWhjc�m�y�U#"`�
hWUWV2XDceZ`d rsxDcef�dRmWy��
�z�Ks´cex�ojm�cexqUWp
XqZ3XR�2U�u S®]nY2g­ce_3cÆy�mJoDye|��RcÆ[LmJd
UWoqoqZ`oLZ�hWhWa2oqx�ced�XR�2UMe>c e>�MN�yÆced�i�ZJ[®XR�2UnoqUWhkUÎcev`cedbfÔ_�Z�p2a�yeU`�bceXqx
gb��S '<m\fzcex�ce_�_�Ukpic�m\XqUÎye|
oqUWxqUWX^XqZ¿��mJd2p
m\dÔU#"�hWUWV2XDceZ`d
xDcef�dRmWy
r��
�MNDs´cex^V2oqZ�pba2hWUWp)XqZzXR�2U�u S´]nY�{��2U�_�Z�pba�yeU�XR��a2x�URUWhWZ�_�UWx
mzoqUWVRU�mJXqUWo(r¤csY U`Ye�2abd2xqUÎyeUWhkXqUWp�oqUkhÎceViceUkd�X&sÎY
$�� > � > � > � �^� � ¡�
 �R�>� ¡ >5¤ � � ¡J¤ � $���� � ¤^� �2�
{��bU�_ÔmWced�VEmJoqX�ZJ[BXR�2UzV2oqZ`XqZ�hkZJyBxqVRUWhjcQPRh\m\XDceZ`d�r�m\xnxR�2ZJr�d

cedfe@cef`a2oqUpJbYÒ{!��cexh�´UWXqoDc/dbUWX3p2UWxqhWoDc:URUWxÔXR�2UhURU#�Em�v`ceZ�aboÔZ\[�m
xDcedbf\yeU�V2oqZ`XqZ�hkZJy�UWd�XDceXD|��^Z`d2U�Z\[�XR�2U�oDced2f
m\pRm\VbXqZ�oqxWY8{>Z
v�UWoD�
cÆ[s|8XR�2U
V2oqZ`XqZ�hWZ\y�r^U
d2UWUWpÁm�_�Z�p2UÎy3ZJ[ØXR�bU�UWd�XDceoqU�VboqZ�XqZ�hWZJy
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b)a)

M3

Ack4.24.1

M2

Nin = N

Pri1(2)

FIFO1

Pri Data1 Term

Master

Ack1 FIFO2

Data2 Ack2

<a,Nin>

<a+1>

<a+1>

<N>

<N>
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y�mW|`UWoWY3w�Z`XqU�XR�EmJX�XR�2UzoDced2f$cexØm�oqUWf`a�y�mJo3xqXqoqabhkXqaboqU3hWZ`d2xDcexqXDced2f
ZJ[/mJd (Îm\oqojm�|�)
Z\[^cep2UWd�XDceh\m�y/UÎyeUW_�UWd�XqxWY�� oqUkpiceh\m\XqU � {>ojm\dbxDceXDceZ�d
dbUkXqx<r`� o � { d2UWXqx&s � �KG#�^Z��<UWo3m$hkZ`d�v`UkdiceUWd�X¿r�mW|
XqZ�oqUWV2oqUWxqUWd�X
ceXWYn{>Z¿ZDU2Xjm�ced�mJd � o � {µ_�Z�p2UÎyBr^U�ced�XqoqZ�p2abhWU¿U#"�ViyÆcehjceX�Viy�m\hWUWx
[sZ`o>ced2Vba2Xqx�m\dbpÔZ`a2XqV2abXqx�ZJ[Öm\d
mJpEmJV2XqZ`oWYB{��2UWoqU�m\oqUnxDc:"ÔViy�m\hWUWx
r-* �����������	* Jb� � 32,.3 �%k ^! s@oqUWV2oqUWxqUWd�XDced2f�ced2V2abXqx � Z`a2XqVba2Xqx�ZJ[®m\d
mJpEmJV2XqZ`o�[soqZ`_ � XqZzceXqx^yeUÎ[sXD�/mJd2p
oDcefD��XD�`�EmJd2p�xDcep2Uzd2UÎcef%�2URZ`a2oW�>J
Viy�m\hWUWx<r � 1�4 � � 32,.3#" � � -K1&l �nk ^! #" s�oqUWV2oqUWxqUWd�XDced2f�ceXqx�ced�XqUWoD[tm\hWU
XqZ�XR�2U%$@'�$'& " mJd2p N3Viy�m\hWUWx<r	� 32,.39� �8k ^! 9� s�oqUWV2oqUWxqUWd�XDced2f$ceXqx
ced�XqUWoD[tm\hWUzXqZ($@'�$)& � Y X�U�_�Z�p2UÎyÖU\mJh&��e>cRe@�'mJx�xDce_�V�yeUh�>X � {
dbUkXqx�xR�bZ\r�d�cedZe@cef�aboqU
�`�%r.U	sÎYYrtl�UWoqUÔm\dbp�URUÎyeZ\rÈrLUÔmJxqxqa2_�U
XR�Rm\X3m�yÆy�a2d�cedbxqhWoDc:UEUWpÃmJoqoqZ\r�x�h\mJoqoq|�m$XqZ%i`UWd�r/ceXR��XR�bUÔm\pRm\Vi�
XqZ`o�* x�d�a2_(URUWo
+�,#-ÎYQs3�BmJh&�$XqZ%i`UWd�cex�m\xqxDcef`d2UWp
r^ceXR�)mJd)mJpEmJV2XqZ`o
d�ab_(URUWoBoqUWV2oqUWxqUWd�XDced2fzXR�2U^[tmJhkX>XR�Rm\X�XR�2U^XqZDi�UWdzcexBUWdEmVU�yÆcedbfÔm\hÎ�
XDceZ`d2x�ZJ[�XR�EmJX�VEmJoqXDcehkaiy�m\o�m\pRm\VbXqZ�oWY�{>ZDi�UWd2xnced�V�y�mJhWU * N�m\oqU
mJxqxDcef�dbUWp¿r/ceXR�¿m�Xqa2V�yeU^hWZ`d2xDcexqXDced2fzZ\[<XR�bULmJpEmJV2XqZ`oBd�a2_�URUkoBmJd2p
XR�bU�V2oDceZ`oDceXt|
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