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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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N is local priority value
Nin is incoming priority value

Reception

5

6

Rq is local request condition
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Channel Input Control Unit (CICU)
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(Îm\xqxqUW_�U�yeU�)
XR�2UzUkdbp
r^Z�oqp�Z\[BXR�bU¿oDcedbf)h��EmJd2dbUjysY�{��bU�yeUWd2f`XR�
ZJ[®XR�2UnUWd2pÔr^Z`oqpYr¤cedh�RmWyÆ[¤�`U�|�XqUWx&s�cex^XDr^cehWU�XR�2U�m\pbp2oqUWxqx^yeUWd2f`XR�<�
_�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
ZJ[�XR�2U�V2oDceZ`oDceXt|�mJd2p�XR�2U)mJp2pboqUkxqxzxDce~WUOsÎY�e@cedRmWyÆye|`�BXR�bUÔ_Ôm\xqXqUWo
cexqxqabUkx>*'�^XqZ�xqXjmJoqX´XR�2U^d2UWrZUicep2p�cedbf?(qh\mJ_¿VRmWcef`d )�ced3XR�bULoDcedbf2Y
{��bU3_Ôm�ced�VRm\oqXqxzZ\[^XR�2U�oqUWhWUkVbXDceZ�d�V2oqZ�hWUWp2a2oqU�m\oqU�oqU�PEdbUkp

ced e@cef`a2oqU����iYÃw�Z`XqU
XR�EmJXÔXR�2U
VboqZ�hWUkpba2oqUZJ[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`dV2oqZ�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�2Um\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�yeUV�ceVRUÎyÆced2U�hkUÎyÆy_s$ced"XR�bU
oDced2f�rsxqUkU
e@cef`a2oqU$��� rshKsRsÎY
{��bU�oqUWhkUWVbXDceZ�dm\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
UWd2pr^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�pba2hWUWpced2xqXqU\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�oDced2fm\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
� 23;=>A@�0
M Y @5B,ZG0)M 1�H 1N<&Cq<hZR>s9(<J1JCKB=0)Z�>K@�<IgG7(CF>q<h1�g�M�CF>���� �������3P�<

7kCF<J;=<&n/>F</Ok1J</n&<JB=9(<h1E�DEB=>K@ >A@�<^gG</CFCF7 Y <">A@M�C"7
;=DE7
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Zk0
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Z
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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|
v�m�yea2U`Y��BmJh&��Z\[BXR�bU3d2UWX�XqojmJd2xDceXDceZ`d2x�ced�e@cef�aboqU<J
r��iceh&��hWZ�dbxqa2_�U�XqZ%i`UWd2x�[soqZ�_ÈXR�2UnV�y�mJhWUWx�oqUWV2oqUWxqUWd�XDced2f�cedbV2a2Xqx
hWZ`d2d2UWhWXqUWp3XqZnXR�2U yeUj[sXD�`�Rm\dbp�xDcep2U^d2UÎcefD�2UEZ`a2o^ZJ[KmJd3m\pRm\VbXqZ�o^m\oqU
XqojmJd2xD[sZ`oq_¿UWp�XqZ�XqojmJd2xDceXDceZ`d2x�ZJ[EXR�bU��>o � {�d2UWX>r��iceh&��XjmKi`U�m�XqZJ�
i`UWd�[soqZ`_ XR�2UÔmJpEmJV2XqZ`o�* xzced�XqUWoD[tm\hWU�V�y�mJhkUWxzy�mVUEUÎyÆyeUWp8r^ceXR��XR�2U
d�ab_(URUWoÔZ\[�XR�2U
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