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K28.0 C0.0 (C00) 000 00000 001111 0100 110000 1011 C0.0 K28.0

K28.1 C1.0 (C01) 000 00001 001111 1001 110000 0110 C1.0 K28.1

K28.2 C2.0 (C02) 000 00010 001111 0101 110000 1010 C2.0 K28.2

K28.3 C3.0 (C03) 000 00011 001111 0011 110000 1100 C3.0 K28.3

K28.4 C4.0 (C04) 000 00100 001111 0010 110000 1101 C4.0 K28.4

K28.5 C5.0 (C05) 000 00101 001111 1010 110000 0101 C5.0 K28.5

K28.6 C6.0 (C06) 000 00110 001111 0110 110000 1001 C6.0 K28.6

K28.7 C7.0 (C07) 000 00111 001111 1000 110000 0111 C7.0 K28.7

K23.7 C8.0 (C08) 000 01000 111010 1000 000101 0111 C8.0 K23.7

K27.7 C9.0 (C09) 000 01001 110110 1000 001001 0111 C9.0 K27.7

K29.7 C10.0 (C0A) 000 01010 101110 1000 010001 0111 C10.0 K29.7

K30.7 C11.0 (C0B) 000 01011 011110 1000 100001 0111 C11.0 K30.7

Sequences

Idle C0.1 (C20) 001 00000 –K28.5+,D21.4,D21.5,D21.5,
repeat

C5.0, D21.4,
D21.5, D21.5

NONE

R_RDY C1.1 (C21) 001 00001 –K28.5+,D21.4,D10.2,D10.2,
repeat

C5.0, D21.4,
D10.2, D10.2

NONE

EOFxx C2.1 (C22) 001 00010 –K28.5,Dn.xxx0 +K28.5,Dn.xxx1 C5.0,Dn.xxx0
or
C5.0,Dn.xxx1

NONE

Follows K28.1 for ESCON Connect-SOF (Rx indication only)

C–SOF C7.1 (C27) 001 00111 001111 1000 110000 0111 C7.1 NONE

Follows K28.5 for ESCON Passive-SOF (Rx indication only)

P–SOF C7.2 (C47) 010 00111 001111 1000 110000 0111 C7.2 NONE

Code Rule Violation and SVS Tx Pattern

Exception C0.7 (CE0) 111 00000 100111 1000 011000 0111 C0.7 NONE

–K28.5 C1.7 (CE1) 111 00001 001111 1010 001111 1010 C5.0 or C1.7 K28.5+

+K28.5 C2.7 (CE2) 111 00010 110000 0101 110000 0101 C5.0 or C2.7 NONE

Running Disparity Violation Pattern

Exception C4.7 (CE4) 111 00100 110111 0101 001000 1010 C4.7 NONE
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!�' 305,�  #/, ��"# -<5*;065 */,*2: ;/, ,5;09,
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%1. %�(����� -.?2,.< 1*?. =@8 6.=18-< 8/ <=;8+D

270 -*=* 27=8 =1. -.?2,.� <B7,1;878>< *7- *<B7,1;8D

78><�  �7 =1. *<B7,1;878>< 68-. 8/ 89.;*=287� *

<=;8+. 527. 2< ><.- 27 ,873>7,=287 @2=1 *7 *,478@5D

.-0. 527. =8 9;.<.7= -*=* =8 =1. -.?2,.�  �7 =12< 68-.

8/ 89.;*=287 =1. 6*A26>6 89.;*=270 /;.:>.7,B /8;

=1. %�(����� -.?2,.< >7-.; =1. 68<= 2-.*5 8/

,87-2=287< 2< 78 /*<=.; =1*7 �	 ��C�

�7 =1. <B7,1;878>< 68-. 8/ 89.;*=287� @12,1 2< =1.

68<= ,86687 6.=18- 8/ -.?2,. 89.;*=287� =1.

%�(����� -.?2,. ;.:>2;.< =1*= =1. $%#�� ��79>=

$=;8+.� *7- =1. ���� ��79>= �58,4� +. =2.- =80.=1D

.;�  %8 .7*+5. 8; -2<*+5. -*=* 27 =12< 68-. ;.:>2;.<

.A=.;7*5 5802, @2=1 <58@.; =1*7 89=26*5 �����

�+*>-� 89.;*=287�  �!%�274 1*< * ?.;B <2695. 27D

=.;/*,. =1*= *558@< <.*65.<< ,877.,=287 =8 +8=1

*<B7,1;878>< *7- ,58,4.- ���!<�  !7 =1. =;*7<62=D

=.;� =@8 .7*+5. 279>=< ,87=;85 @1.7 -*=* 2< =8 +.

=;*7<62==.-�  '1.7 =1. � � 279>= 2< *<<.;=.-� -*=*

87 =1. -*=* 527.< 2< <.;2*52C.- *7- =;*7<62==.-�

'1.7 =1. �   527. 2< *<<.;=.-� -*=* =1*= 2< 9;.<D

.7=.- 87 =1. -*=* 527.< ->;270 =1. 7.A= ;2<270 .-0.

8/ =1. ��� 279>= 2< =;*7<62==.-�  %12< *558@< .//2D

,2.7=� <B7,1;878>< <=*=. 6*,127.< =8 ,87=;85 =1.

/58@ 8/ -*=* 8?.; =1. <.;2*5 5274�  �7 *--2=287� =1. #"

�;.*- 9>5<.� 8>=9>= ,*7 +. ,877.,=.- =8 =1. #

�;.*-� 279>= 8/ *<B7,1;878>< ���!<� *< <18@7 27

������ ��� =8 9;8?2-. * <.*65.<< *<B7,1;878>< 27=.;D

/*,.�  %1. #" <207*5 1*< =26270 =1*= 6*=,1.< =1. =26D

270 ;.:>2;.- +B *<B7,1;878>< ���!<�  �8; ,58,4.-

���! -.<207< 524. =1*= <18@7 27 ������  ��� =1. �  

279>= 2< ><.- =8 78= 875B ;.*- -*=* /;86 * �58,4.-

���! 524. =1. �B9;.<< �)��

�� +>= *5<8 =8 5*=,1

-*=* 27=8 =1. %;*7<62==.; 87 =1. 7.A= ;2<270 .-0. 8/

��'�

%1. ;.,.2?.; 1*< * #�) 8>=9>= =1*= 9>5<.< �!'

.*,1 =26. 7.@ -*=* 1*< +..7 ;.,.2?.-�  %1. #�)

8>=9>= 1*< =26270 =1*= *558@< =1. ;.,.2?.; =8 +.

<.*65.<<5B 27=.;/*,.- @2=1 +8=1 *<B7,1;878>< *7-

,58,4.- ���!< *< <18@7 27 ������� �� *7- ���  %1.

%�(����� -.?2,.< ;.:>2;. * <2072/2,*7= *68>7= 8/

*--2=287*5 ,2;,>2=;B =8 *558@ 27=.;/*,270 @2=1 ���!<�

�� ��������������

%1. 6*A26>6 ,>;;.7= <9.,2/2,*=287 8/ =1.

%�(����� %;*7<62==.; 89.;*=270 *= ���� ���< 2<

��� 6��  %1. 6*A26>6 ,>;;.7= <9.,2/2,*=287 8/ =1.

�!%�274 %;*7<62==.; *= �� ���< 2< 875B �	6��

%1. %�(����� #.,.2?.; ;.:>2;.< * 6*A26>6 8/

��	 6� =8 89.;*=. *= ���� ���< @1.;.*< =1. �!%D

�274 #.,.2?.; ;.:>2;.< 875B 
�	 6� @1.7 89.;*=270

*= �� ���<�

�--2=287*55B� =1. %�(����� -.?2,.< ;.:>2;. 
		

6& 8/ -2//.;.7=2*5 279>= ?85=*0. *= =1. ;.,.2?.; =8

*,,>;*=.5B ;.,8?.; =1. ,58,4 *7- -*=* /;86 =1. 279>=

<.;2*5 -*=* <=;.*6�  %1. �!%�274 #.,.2?.; ;.D

:>2;.< 875B �	 6& 8/ -2//.;.7=2*5 279>= ?85=*0.�  %12<

=;*7<5*=.< 27=8 58@.; .;;8; ;*=.<� 27,;.*<.- 782<.

6*;027<� 1201.; 32==.; =85.;*7,.� *7- 5870.; =;*7<D

62<<287 -2<=*7,.< @1.7 ,869*;.- @2=1 =1.

%�(����� -.?2,.<�

������� 
���������

�7 6*7B <B<=.6< 2= 2< 2698;=*7= =8 .A952,2=5B <.7-

?285*=287<�  �7 78;6*5 <B<=.6 89.;*=287� * ?285*=287

,*7 +. ,*><.- +B .2=1.; * ;.,.2?.- <B6+85 1*?270 78

,8;;.<987-270 -.,8-. ?*5>. 27 =1. ;.,.2?.;� 8; * ?*5D

2- ,8-. ;.,.2?.- @2=1 =1. @;870 #>77270 �2<9*;2=B�

�= 2< ><./>5 =8 <.7- ?285*=287 ,8-.< /8; =.<=270� <207*5D

270� *7- 27=.;;>9=270 =1. ;.,.2?270 <B<=.6�  %1.

%�(����� -.?2,.< 1*?. 78 6.=18- 8/ ,8-. ;>5. 8;

#>77270 �2<9*;2=B ?285*=287<�  %1. �!%�274 %;*7<D

62==.;� 87 =1. 8=1.; 1*7-� ,*7 <.7- * 9*==.;7 =1*=

@255 =;*7<5*=. 27=8 * �8-. #>5. &285*=287 ��	��� 8;

#>77270 �2<9*;2=B &285*=287 ��
��� *= =1. ;.,.2?.;�

%1.<. &285*=287< *;. 27-2,*=.- @2=1 * ���� <=*=.

87 =1. #&$ 8>=9>= @2=1 * �8-. #>5. &285*=287 27-2D

,*=.- @2=1 ,866*7- ,8-. �	�� *7- * #>77270 �2<D

9*;2=B &285*=287 27-2,*=.- @2=1 ,866*7- ,8-. �
���

�7 *--2=287� =1. $&$ 927 ,*7 +. ><.- =8 <.7- * �8-.

#>5. &285*=287 @2=1 =1. <*6. 27-2,*=287 *= =1. #.D

,.2?.;�

��	������	 ����������

%1. %�(����� -.?2,. -8.< 78= 27,5>-. *7 ���D=8D

%%� =;*7<5*=8;�  %1. �!%�274 #.,.2?.; 1*< * +>25=D

27 ���D=8D%%� =;*7<5*=8; @1.;. =1. $� 279>= =*4.<

=1. <2705.D.7-.- ��� 
		� ���& ;./.;.7,.-� <20D

7*5 27 *7- =1. =;*7<5*=.- %%� <207*5 2< 9;.<.7=.- *=



������� ��!� �������� "� � 

�����


�	��

���� 	�2�

�� ��

�� ��

�
 �


�� ��

�� ��

�
 �


�	 �	

�� ��

�� ��

&���

��

��

��� "

&�

%

 

� 

���"'

���� 	�2�

����

����

�
�


����

����

�
�


�	�	

����

����

&���

��

��

��� "

&�

%

 

� 

�#��
!���

!"� �

 ���

���"'
�#��

���

"& ���" ��

 & ���" ��

��"���� "&

��%

!$!��1�

!�����(�

��!"��

����

����)�

����*�

�	��+�

�
��,�

����1�

����-�

�
��.�

����/�

��"�

�#"��

�#"��

�#"��

�#"��

�#"��

�#"��

���

���

 �

!�������

���������

����

����

���

 �

��!"��

����

 ������� 

!�

 �'

����)�

����*�

�	��+�

�
��,�

����0�

����-�

�
��.�

����/�

 $!��1�

!�����(�

��"����  &

	��!�� ���  ��#�������!� 	�	
 �� ������

�������

�������

2'$ �� -32.32�  �'$ 1712$+ " , 32(*(8$ 2'(1 20 ,1* 2-0

2- "-,4$02  , ��� " 00($09#$2$"2 1(&, * %0-+  , -.9

2(" * +-#3*$ (,2- (21 ��� $/3(4 *$,2 %-0 31$ !7   "-,9

20-**$0�

���
�� ����
� ����	�����	���

�'$ �����
�� #$4("$1 31$ 2'$ ��	  ,# ��
 (,9

.321 2- %-0"$ 2'$ ��  ,# �� -32.321 2- 2'$(0 *-&(" �

12 2$�  � ���� -, ��	  ,#   ��� -, ��
 5(**

%-0"$ �� ���  ,# �� �����  �'$  , *-&-31 %3,"9

2(-, -, ����(,) (1 (+.*$+$,2$# 5(2' 2'$ ����

��(!$0-.2(" �0 ,1+(22$0 �%%� .(,�  �'$, 2'$ ����

.(, (1 '$*# ���� 2'$ �����  ,# �����  0$

%-0"$# ���  ,# 2'$ �����  ,# ����� -32.321

 0$ %-0"$# �����  �'(1 " 31$1   %(!$0-.2(" 20 ,1+(2

+-#3*$ 2- $62(,&3(1' (21 *(&'2 -32.32�  �'$ ����

-32.321  0$ 3, %%$"2$# !7 2'$ ���� .(, 1- 2' 2

*--.9! ") 2$12(,& " , !$ .$0%-0+$# 5'(*$ 2'$ -2'$0

-32.321  0$ 230,$# -%%�

�'$, 2'$ �����
�� ��	  ,# ��
  0$ !-2' .3**$#

����� 2'$ ��  ,# �� -32.32 #0(4$01  0$ 230,$#

-%%�  �'(1 1 +$ 0$13*2 " , !$  ""-+.*(1'$# -, ���9

�(,) !7 $(2'$0 .3**(,& !-2' -% 2'$ -32.321 -%  , -329

.32 . (0 ���� -0 1(+.*7 *$ 4(,& 2'$+ 3,"-,,$"2$#�

�'(1 5(** 230, !-2' -32.321 -%  , -32.32 . (0 -%%  ,#

1 4$  ..0-6(+ 2$*7 � +� .$0 -32.32 . (0�
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 -.�./- +%)- �,! /-!  .* %)3
 %��.! .$! -.�./- *" .$! +�,�''!' */.+/.  �.� �- -$*1)
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�$! ���� ��+!�%�' �$�,��.!,������� ���
��!� 2�� �)  ��� ��!�!%0! �%*'�.%*) �2(�*'� */.3
+/.- *" ����%)& +,*0% ! (*,! -.�./- %)"*,(�.%*)
.$�) .$�. +,*0% !  �2 .$! �����
�� -.�./- +%)- �-
-$*1) %) ���
� ��  �$%- .��'! -$*1- .$�. ��.� �) 
�*((�)  -%#)�''%)# *) .$! ����%)& �)  .$!
�����
��  !0%�!- �,! 0!,2 -%(%'�,�  �%*'�.%*)-�
$*1!0!,� �,! %) %��.!  0!,2  %""!,!).'2 �!.1!!) .$!
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�$�!��)!%$

�'9' � � � �'9' �'9'

�422'3* 	 � � �422'3* �422'3*

�4*+  :1+ #/41'9/43 	 � 	 ���� !	�!
��	

 :33/3- �/85'7/9> #/41'9/43 	 � 	 ���� !	�!
��	

!>3) /3*/)'9/43 ',9+7 7+,7'2+ 	 � 	 ���� ����

� �4*+  :1+ #/41'9/43 /8 /3*/)'9+* </9. 9.+ !���

5/3 ����� ' ��$ 5:18+ 43 9.+  �& 1/3+� ' ����

43 9.+  #! 5/3� '3* ���� 43 9.+ *'9' 1/3+8�  � �4*+

 :1+ #/41'9/43 /8 ' 	�?(/9 97'382/88/43 ).'7')9+7

9.'9 )'3 349 (+ *+)4*+* /394 '3 �?(/9 8>2(41�  �4*?

/3- #/41'9/438 '7+ )':8+* (> +77478 *:7/3- 97'382/8?

8/43 ')7488 9.+ 1/30�  �  :33/3- �/85'7/9> #/41'9/43

/8 /3*/)'9+* /3 9.+ 8'2+ 2'33+7 43 9.+ !����  �&�

'3*  #! 5/38 '8 ' �4*+  :1+ #/41'9/43� (:9 9.+ *'9'

4:95:9 1/3+8 /3*/)'9+ 9.+ ���� )422'3*�  �  :33/3-

�/85'7/9> #/41'9/43 /8 57+8+39 <.+3 ' 97'382/88/43

).'7')9+7 /8 '(1+ 94 (+ *+)4*+* /394 '3 �?(/9 8>2(41�

(:9 9.+ 97'382/88/43 ).'7')9+7 .'* 9.+ <743-  :3?

3/3- �/85'7/9>�

�9 /8 /25479'39 9.'9 9.+8+ 9<4 */,,+7+39 9>5+8 4,

;/41'9/438 '7+ /3*/)'9+* 8+5'7'9+1> 94 ' )4397411+7�

� �4*+  :1+ #/41'9/43 /3*/)'9+8 9.'9 9.+ ):77+39

8>2(41 /8 )477:59+*�  �3 9./8 8/9:'9/43 9.+ )4397411+7

<4:1* 2489 574('(1> 9.74< '<'> 9.+ +7743+4:8

<47*�  �  :33/3- �/85'7/9> #/41'9/43� 43 9.+ 49.+7

.'3*� /3*/)'9+8 9.'9 9.+ ):77+39 <47* 574('(1> /8

)477+)9� (:9 9.'9 '9 842+ 54/39 /3 9.+ 5'89 9.+ *'9'

(+)'2+ )477:59+*�  �3 9./8 8/9:'9/43� 9.+ )4397411+7

<4:1* 574('(1> */8)'7* 9.+ +39/7+ 5')0+9�

�**/9/43'11>� ��"�/30 574;/*+8 ' !&�� /3*/)'?

9/43 ',9+7 +39+7/3- 7+,7'2/3-�  $.+3  � /8 (74:-.9

./-.� 9.+  �& 1/3+ 5:18+8 14< ',9+7 9.+ ,/789 !&��

).'7')9+7 ��
���� .'8 (++3 7+)+/;+*�  "./8 ,+'9:7+

'88/898 9.+  +,7'2+ 89'9+ 2')./3+ /3 *+9+72/3/3-

<.+3 9.+ 7+)+/;+7 .'8 (++3 7+,7'2+*�  ".+  +,7'2+

89'9+ 2')./3+ )4:1* 5:11  � ��$ ',9+7 9.+ !&��

/3*/)'9/43�  "./8 <4:1* 57+;+39 '1/'8 !&�� ).'7')?

9+78 ,742 7+'1/-3/3- 9.+ 7+)+/;+7�  "�%��
�� *+?

;/)+8 *4 349 .';+ 9.+ '(/1/9> 94 /3*/)'9+ <.+3 *'9'

.'8 (++3 ,7'2+* 94 ' �
����

".+ "�%��
�� *+;/)+8 431> .';+ '3 /3*/)'9/43 9.'9

9.+ 7+)+/;+7 <'8 7+'1/-3+* �!	�!
�		��  ".+ 89'9:8

1/3+8 *4 349 '1<'>8 /3*/)'9+ /, 9.+ "�%��
��  +?

)+/;+7 .'8 7+,7'2+* <.+3 !&��� /8 ��$�  �31> /,

9.+ (>9+ (4:3*'7> .'8 ).'3-+* </11 9.+ 89'9:8 5/38

).'3-+�  � 7+,7'2+ )4397411+7� 9.+7+,47+� 2:89 243?

/947 '11 4, 9.+ )422'3* 1/3+8 94 *+9+72/3+ /, 9.+ 7+?

)+/;+7 .'8 )477+)91> ,7'2+* 43 9.+ *'9' 897+'2�  "./8

)4251/)'9+8 7+,7'2+ 89'9+ 2')./3+ *+8/-3�

�%$�#*(!%$

��"�/30 .'8 2'3> '*;'39'-+8 <.+3 )425'7+*

</9. 9.+ ��� �2��	
� "7'382/99+7 '3* �2��	
�

 +)+/;+7 �"�%���  ".+8+ '*;'39'-+8 /3)1:*+ 9.48+

1/89+* (+14<�

� �:19/51+=+* )422'3* '3* *'9'

� ".7++ */,,+7+39/'1 8+7/'1 4:95:98

� "<4 */,,+7+39/'1 8+7/'1 /35:98

� �47+ ,1+=/(1+ �422'3* )4*+8

� �47+ ,1+=/(1+ 7+,7'2/3-
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