
� ���������	��
 ��
���������������������� ����
�� �"!#���$�%
&����'(�*)��$+ + 
�'�,-)��.��,/�$'

02143657�8:9<;>= 1 ? 9@= 1(A 7-B6C 1�3ED 021�3<57�F 1 =6GH7/IJC 1
CE9<KML&B<IJN2IOG D I 3QP I 3 G P 9#GER PTS G =6U S LVB6I 1 =@7 P I 3 G P 9@GHR PTS G WYXQGHZ[LVB6I 1 =@7 P I 3 G P 9@GHR P\S G

]E^<_a`cb&_edgf ]E^<_a`cb&_ed ]h^i_a`Mb&_ed

A�D 9@R 1$j 7/C 5k 3H3 IJZ 1 l 9#IJRJm#7/CEZn7popCEC 1rq
S WEs>L&B<I P KtX P 9@R P\S G S XQ7%N 3ED L D RuK D<P I 3 G P 9@GER P\S G

vxwzy{b.dg| ]h^i_a`Mb&_ed

}n~"� �-�-�@�2�
�/��� �T�J�O�����T�����M� �z���T���J����� �/���t�$�M�Q� ���T���E�J�T�M�/���%�E���t�������/���T���

�Q�%���������M ����M¡Y�¢�E� £M��� ���E¤H�"¥¦���H�§�J¨%�"�M£M�����T�M�Q�����©�J V��¥�¨ �T¤�¨ �T E�
�Q���{���/� ��� �T�����H�����Q� �T���E�J�T�M�p�� Y����������ª#«¬�­�J¨ �T�@�/�M�-���M® ¯@�>�E�Y�
�����������J¨ �T���Q���M�Q�T�������V�J¨/�°����� ����±Y���M¥>²@³g´"®/�J¨%��²@��� �J���M���T���
³µ�����­´¶���O¯@����¡-®-���­�����%�����%�Q���J¨%�E�¢²@³¶´n�%�E�J�T£E�����t�·¨%��� �T�����
���T���%�¶�M���6� �/�M�Q�T�g���µ¥¦� ���Q���{�����%�J¨/�>�E���J����� �%�����6�M¥/¥¸�M�Q�T�J�O�����T������� �
���E����� �Q�T���H�J�T����� ���E���Y���M�T��ª>¹º¨%���/�M�-�����Y�T�����%�������¶¨%��¯»��±E�T���J�
���/¤�²@³g´������ �J���M���T�����¶���M���-�g���E�¢�Q�T���°��� �����z¯@�T�J¨­���E���g�J�T�"�
�Q�T�&�°�E��¨Q���%���� ����%�	�T�M¯@�u�T�t£E����� ���E���Y���M�¢���Y�Y�Q�T����®�¨%���%�������%¤
�J¨/���Q���M�Q�T���¼��½-���t�J�T£E���T Eª�¹@¨%�������J�Q�T�¢�T��������� ¨/�M�/�t����²º³g´
���Q¥¦���M�O���J���/���J� �����M�Q�T�¢������±Y�J�����°���T a�������T�M�Q�T�����H�����Q� �T���E�J�T�M�2ª

¾ ¿QÀ �-�-Á�Â"Ã¢�2�-Ä�Á À
Å�ÆÈÇ�É-ÇMÊ�Ë¦ÌQÍ�Î�Í-É­Ë¦ÏeÐ-Ñ¦ÇMÏpÇMÍ/Ò�ÎYÒ�Ë¦ÓQÍ¢ÓYÔ2É-Ë¦Ê�Ò�Õ�Ë¦Ö-×-Ò�Ç�ÉzØMÓ Ï:Ù

ÐÈ×-Ò�ÇMÕ¶ØMÓQÍ%Ò�Õ�ÓQÑrÊ�Ú%Ê�Ò�ÇMÏeÊ>Ë¦Í/Ò�ÇMÍ-ÉÈÇMÉ�ÔOÓ ÕµÕ�ÇHÎ�ÑTÙ�Û¶Ó Õ�Ñ¦É�Ë¦Í%Ò�ÇMÕ�Ô�ÎYØ�Ù
Ë¦Í-Ì2Ü Ë�Ý Ç Ý6Ë¦Í%Ò�ÇMÌ Õ�ÎYÒ�Ë©ÍÈÌ°Ê�ÇMÍ-Ê�Ó Õ�Ê�ÎYÍÈÉrÞYÓQÕgÎYØMÒ�×rÎYÒ�Ó Õ�ÊHÜQÆrÎEß Ç�Ë¦Í/Ù
Ø�Õ�ÇHÎ�Ê�Ë¦Í-Ì Ñ¦Ú�Ö2ÇMÇMÍ�ÖrÎYÊ�ÇMÉ­ÓQÍ�Ê�Ò�ÎYÍ-É2ÎYÕ�ÉxàrÇMÑ¦É/Ù�Ö-×-Ê�Ç�ÊHÝ@Å�Æ-Ç>ÉÈÇ�Ù
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ÌQÕ�ÇHÎ�Ò�Ñ¦Ú(Ö2ÇMÍ-ÇcàrÒ�ÔOÕ�ÓQÏáÒ�ÆÈÇâÎEß Î�Ë¦Ñ¬Î�Ö-Ë¦Ñ¦ËTÒ�Ú&ÓYÔ�Õ�ÇMÑ¦Ë¸ÎYÖ-Ñ¦ÇeØMÓ Ï:Ù
Ïz×ÈÍ-Ë¦ØHÎYÒ�Ë©ÓQÍpÊ�ÇMÕ�ß/Ë¦ØMÇMÊEÜ�Ê�×-Ø�Æ�ÎYÊ�Ò�Æ-Ó Ê�Ç­Ð-Õ�ÓYß/Ë©ÉÈÇMÉ&Ö%Ú&ÌQÕ�Ó ×ÈÐ
Ø�Ó ÏpÏz×ÈÍ-Ë¦ØHÎYÒ�Ë©ÓQÍ<ÜEÏpÇMÏzÖ2ÇMÕ�Ê�Æ-Ë¦ÐVÎ�Í-ÉzÔ�ÎYË¦Ñ¦×-Õ�Ç�É-ÇMÒ�ÇMØMÒ�Ë©ÓQÍ<Ý
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ÍÈË©ØEÎYÒ�Ë¦ÓQÍ�Ê�Ú/Ê�Ò�ÇMÏpÊ�Ò�Ó�Ò�Æ-ÇpÕ�ÇHÎYÑ¦ÏåÓYÔ�àrÇMÑ¦É/Ù�Ö-×-Ê�ÇMÊzÐ-Õ�ÇMÊ�ÇMÍ/Ò�Ê
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Û�Ë¦Ò�ÆVÇ�Í-ÆrÎYÍÈØMÇMÉ�É-Ç�ÐrÇMÍÈÉrÎYÖ-Ë¦Ñ¦Ë¦Ò�ÚzØ�ÆrÎYÕ�ÎYØMÒ�ÇMÕ�Ë¦Ê�Ò�Ë¦ØMÊHÝ
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×ÈÊ�Ë¦Í-Ì­Î�Ò�Û�Ë¦Ê�Ò�ÇMÉzÐrÎ�Ë¦Õ>ØHÎYÖÈÑ©Ç¢Î�Ê>Ò�Õ�ÎYÍ-Ê�ÏpË¦Ê�Ê�Ë¦Ó Í�ÏpÇMÉ-Ë¦×-Ï ç�k�ê�Ý
l¶×-Ê�Ê�Ë¦Ì Í2ÎYÑ¦Ë¦Í-ÌpÒ�Î�j Ç�Ê­ÓQÍ-ÇzÓ ×-ÒaÓYÔ�Ò�ÛgÓ�ß Î�Ñ¦×-ÇMÊ2mon"p�q�p�r�r�s5t&pHÜ
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�,s,r�s5xy|on"p�r�x��Y�(~�s5xy|"Ð2Ó Ñ¦Ë¦ØMÚ�Ë¦Ê>×-Ê�ÇMÉ�m@Û�Æ-Ë¦Ñ¦ÇgÒ�ÕtÎ�Í-Ê�ÏeË©Ò�Ò�Ë¦Í-Ì"Ò�Æ-Ç
ÔJÕtÎYÏeÇ�Ë¦É-ÇMÍ/Ò�Ë\àrÇ�ÕVÇEÎYØ�Æ�ÍÈÓ%ÉÈÇ�ÏeÓ Í-Ë¦Ò�ÓQÕ�ÊzÒ�Æ-Ç�ÖÈ×-Ê2uaËTÔ�Ò�Æ-Ç
Ò�ÕtÎ�Í-Ê�ÏeË©Ò�Ò�ÇMÉ$Ö-Ë¦Ò�Ë¦Ê­Õ�ÇMØMÇMÊ�Ê�Ë¦ß Ç	ÎYÍ-ÉnÎ�É-ÓQÏpË¦ÍrÎ�Í%Ò"ß ÎYÑ¦×-ÇeË©Ê
ÏeÓ Í-Ë¦Ò�Ó Õ�Ç�É<Ü/Ò�Æ-ÇaÍ-Ó/É-Ç�Ì Ë¦ßQÇMÊ�×-Ð&Ò�Õ�ÎYÍ-Ê�ÏpË¦Ò�Ò�Ë©ÍÈÌ�Î�Í-É&Ê�ÒtÎ�Õ�Ò�Ê
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ì¶í"î­Ü/Î�vy}y~�}���n�}yz�p@Ë©Ê@×-Ê�ÇMÉzÔJÓ Õ@Ò�ÆrÎ�Ò>Ð-×-Õ�ÐrÓQÊ�Ç Ý@ã"ÓYÛgÇ�ß ÇMÕEÜ
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SOF IDESRR DLCRTR rv1 rv0

1bit 11bit 1bit 1bit 18bit 1bit 1bit 1bit 4bit

Base
Identifier

CRC
Sequence

15bit

ACK
Slot

1bit

Del

1bit

CRC

1bit

ACK
Del EOF

7bit

(d) (r) (r) (d) (d) (r) (r) (r...r)

Identifier
Extension Data Field

0-64bit...
...

Arbitration Field Control 
Field CRC Field ACKField

 rvX - reserved 
DLC - Data Length Code

RTR - Remote Transmission Request

SOF - Start of Frame
SRR - Substitute Remote Request
IDE - Identifier Extension Indicator

(r)  - recessive      (d) - dominant

ACK - Acknowledgment
 Del  - Delimiter

CRC - Cyclic Redundancy Code

EOF - End Of Frame

does not exist in 
remote framesonly exists in CAN 2.0B
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Ê�Ë¦ß Ç¢Ê�ÇMÒ�ÓYÔ#ì¶í"î Ô�ÎY×-Ñ¦Ò�Ù�ØMÓQÍ/àrÍ-ÇMÏeÇMÍ/ÒgÎYÍÈÉpÇMÕ�Õ�Ó Õ�ÉÈÇMÒ�ÇMØ�Ò�Ë¦Ó Í
ÏeÇMØ�ÆrÎYÍÈË©Ê�ÏpÊ�ÇMÍ-Ê�×-Õ�Ç�ÊzÒ�ÆrÎ�Ò�ÏpÓQÊ�Ò"ÔäÎYË¦Ñ¦×-Õ�ÇMÊ­ÎYÕ�ÇzÐrÇ�Õ�ØMÇMË¦ßQÇMÉ
Ø�Ó Í-Ê�Ë©Ê�Ò�ÇMÍ/Ò�Ñ©Ú�Ö/Ú�Î�Ñ¦Ñ#ÍÈÓ%ÉÈÇMÊVç�ª/Ü�«hê�Ý{¬"Í/ÔOÓQÕ�Ò�×ÈÍrÎYÒ�ÇMÑ¦Ú%Ü�Ê�Ó ÏeÇ
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Ô�ÎYË¦Ñ¦×-Õ�Ç�Ó�ÔgÉ-ÇMÐ2ÇMÍ-É2ÎYÖ-Ñ¦Ç�ØMÓ ÏeÏz×-Í-Ë¦ØHÎYÒ�Ë¦ÓYÍpÐ-Õ�Ó Ò�Ó/ØMÓQÑ¦Ê¢ÖrÎ�Ê�ÇMÉ
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Ò�Ó(Ð-Õ�ÇMÊ�Ç�Õ�ß Ç�Ø�Ó Í-Ê�Ë©Ê�Ò�ÇMÍÈØMÚ�Ó�Ô�ÔOÕtÎ�ÏpÇ&É-Ë¦Ê�Ê�ÇMÏpË¦ÍrÎ�Ò�Ë¦Ó Í<Ü¶ÎYÍ/Ú
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Ò�Ó�Î�ØMØMÇMÐÈÒ�Ò�Æ-Ç"ÔOÕ�ÎYÏpÇQÜYÖrÇ�ØHÎY×-Ê�Ç�Ò�Æ-Ç�Ê�Ç�Í-É-ÇMÕ�Ï&ÎEÚ�Í-Ó Ò¶ÆrÎEßQÇ
ÉÈÇMÒ�ÇMØ�Ò�ÇMÉ�Ò�Æ-Ç�ÇMÕ�Õ�Ó ÕHÝ

set obliged to accept B

setRecipients - r d
set rejects the frame

error flag

setRecipients - 
EOF
r r d

sender detects the error

Sender r r
d transition

error flag

A

setRecipients - r r d set obliged to accept despite format violationerror flag

Sender r r r

setRecipients - 
EOF
r r r

sender schedules retransmission

set has not the frame

at this point

set accepts the frameno error - 

no error error flag seen as overload condition
no retransmission is due{

set has the frame

r
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Ñ¸Î�Ê�ÒzÖ-×-ÒzÓQÍ-Ç&Ö-Ë¦ÒzÓYÔ�Î.ÔOÕtÎ�ÏpÇpË¦Í$Ò�Æ-Ç�Õ�ÇMØMË¦Ð-Ë¦ÇMÍ/Ò�ÊeÒtÎ�Ì Ì Ç�É
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ÎhÔOÒ�Ç�ÕzÇMÕ�Õ�Ó Õ�Ê�Ë¦Ì ÍrÎ�Ñ¦Ë©ÍÈÌrÜ6Ò�Æ-Ç&Ê�Ç�Í-É-ÇMÕzÊ�ØtÆÈÇMÉ-×-Ñ¦ÇMÊzÒ�Æ-ÇeÔOÕtÎ�ÏpÇ
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�6Ë¦Ì ×-Õ�Ç¶ªhÙ²l�ÝQÅ�Æ-Ç�Ð-Õ�ÓQÖ-Ñ¦ÇMÏ
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CAN controller

CAN Communication Channel

.cnf .ind.req .req.req .cnf .ind

can-abortcan-data  / can-rtr

SDCAN protocol

sdcan .req .cnf .ind

EDCAN protocol

edcan.req .cnf .ind

.req - service request

.cnf - confirm service execution

.ind - service indication

CAN layer
(controller interface)

High layer protocols

can-data  / can-rtr

�6Ë©ÌQ×-Õ�Ç9ðAm�ñ�ÓYÛ¶Ù�Ñ©Ç�ß ÇMÑ�ÏeÇMÊ�Ê�ÎYÌ Ç�É-ËNò�×-Ê�Ë¦ÓQÍpÐ-Õ�Ó Ò�Ó/ØMÓQÑ¦Ê
Å�ÆÈÇ�×-Ò�Ë¦Ñ¦Ë,ÅHÎYÒ�Ë¦Ó ÍzÓYÔ>ì¶í¢î�ª-Ý�é�lnË¦Ê¢ÎYÊ�Ê�×-ÏeÇMÉ�m@Ò�ÆÈÇ�Ë¦É-ÇMÍ/Ù

Ò�Ë\àrÇMÕµàrÇMÑ¦É-Ê�ÎYÕ�Ç�×ÈÊ�ÇMÉeÒ�Ó�ØHÎ�Õ�Õ�ÚzÐ-Õ�ÓQÒ�Ó/ØMÓ Ñ2ØMÓQÍ%Ò�Õ�ÓQÑrË¦Í/ÔOÓQÕ�Ï&ÎEÙ
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1 3 81 6 61 2 1

QoSA-Field G-Fieldsnp ur c m

1

source sequence number

s -source
 identifier

CAN 2.0B frame format

SOF IDESRR DLCrv1 rv0
Base

Identifier
CRC

Sequence
ACK
SlotDel

CRC ACK
Del EOFData Field

Identifier
Extension RTR

urgency  (high/low)
class (control/data) r - rank (high/low)

p - protocol (EDCAN/SDCAN)Quality of Service

mid<type,s,sn,QoS>
type<c,u>

�6Ë¦Ì ×ÈÕ�Çwk�m�ó@Õ�Ó Ò�Ó%Ø�Ó Ñ<Ø�Ó Í/Ò�Õ�Ó Ñ�Ë¦Í/ÔOÓQÕ�ÏVÎ�Ò�Ë¦Ó Í

ª



Å�ÆÈÇ¶ôdõ°ì¶í"î�Ð-Õ�ÓQÒ�Ó/ØMÓQÑ>ò��6Ë¦Ì ×-Õ�Çïö ó¶Ë¦Ê¶Ë¦Í%Ò�ÇMÍ-É-Ç�ÉVÒ�Ó­Ç�Í/Ù
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íÖl±ª	Ë¦Ê�Ì ×rÎ�ÕtÎ�Í%Ò�ÇMÇMÉ<ÜµÖ/Ú�É-ÇMÑ¦Ë¦ß ÇMÕ�Ë©ÍÈÌ�Ò�Æ-ÇzàrÕ�Ê�ÒzØMÓQÐ/Ú�ÓYÔxÎ
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�ÈÓ Õ"ÇHÎYØ�Æ	Ê�ÓQ×-Õ�ØMÇzÍÈÓ%ÉÈÇ­ÎYÍ-É.×-Õ�ÌQÇMÍ-ØMÚ	Ñ¦ÇMß ÇMÑ�Ü2Õ�Ç�ØMË¦Ð-Ë¦ÇMÍ/Ò�Ê

Ñ¦Ó/ØHÎ�Ñ©Ñ¦Ú�Ï&ÎYË¦Í/ÒtÎ�Ë©Í�Î�Õ�ÇMØMÓQÕ�ÉpÓ�Ô4Õ�ÇMÑ¦ÇMß ÎYÍ/Ò>Ë¦Í/ÔJÓ Õ�Ï&ÎYÒ�Ë©ÓQÍ<ÜMØ�Ó Í/Ù
Ø�ÇMÕ�Í-Ë¦Í-ÌaÒ�Æ-Ç¶ÏpÇMÊ�ÊtÎ�Ì Ç>Û�Ë¦Ò�Æ�Ò�ÆÈÇw��Æ-Ë¦Ì Æ-ÇMÊ�ÒA�"Ê�Ç�]/×-ÇMÍÈØMÇ¢Í/×-Ï:Ù
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3bit 2bit 2bit 1bit

sndup
reserved

(kept for different urgency levels and source nodes)
"last" received message record

sequence number (lrcvr_sn)
number of duplicates (lrcvr_dup)

message
buffer id.

lrcvr

o �",#I ���pq�354'65��8t9 :A;��28",.>	?p@�>  >  ��>�B�D#��@ G 3C-<?#sA6 o 65-.��:FgC?#��,#9565D.� G
- !#! D o � 4'6 ��� TVo �",pI 4765� yA�p9�354765��8.9 :<;=�.8.?A@">  @ G"a- !<Q�R5S 4'65��8  ��@l� o �",pI2�  ��u 4'65��8t9 :A;��28.?A@">  @5v Z#&)(�*�r#r ���pqx4F�  � -.yA�- !.b o �",pI2�  ��u 4'65��8t9 :A;��28.?A@">  @5vl� T 4'6 ��8  ��@ a- !#f o �",pI2� �J?.;�u 4'6 ��8.9 :A;=�.8.?A@">  @5v�� T�Q2a- !#k o �",pI 4'65� ���pqE3 4'65� G]a- !#{�(�cCd#( r#r 4��  � -.yA���J?2; o 6 ,.-<9C�- !#� o �",pI2� �J?.;�u 4'6 ��8.9 :A;=�.8.?A@">  @5v�� TVo �",pI2� �J?.;�u 4'65��8t9 :A;��28.?A@">  @5v
� Q2a- !�� h (�Z#� h * D o � 4'6 � a

�6Ë¦Ì ×ÈÕ�Ç���m'��ÇMÇMÐÈË©ÍÈÌzÏpÇMÊ�ÊtÎYÌQÇ�Ò�ÕtÎ�Í-ÊtÎ�ØMÒ�Ë¦ÓQÍVË¦Í/ÔJÓ Õ�Ï&ÎYÒ�Ë©ÓQÍ
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Õ�ÇMÊ�Ð2Ó ÍÈÊ�Ë¦Ö-Ñ¦ÇeÔOÓ Õ�ÏpÇMÊ�ÊtÎ�Ì ÇzÕ�Ç�Ò�ÕtÎ�Í-Ê�ÏeË¦Ê�Ê�Ë¦ÓQÍ<Ý���ÇMÒ�ÕtÎYÍÈÊ�ÏpË¦Ê·Ù
Ê�Ë¦Ó Í-Ê¶ÏVÎEÚ�Ê�Ò�ÓQÐVÓQÍ-ØMÇ"Ò�Æ-Ç�Í/×-ÏzÖ2ÇMÕ>ÓYÔ<ÉÈ×-Ð-Ñ¦Ë¦ØHÎYÒ�ÇMÊ�ÇMë/ØMÇMÇMÉÈÊ
Ò�Æ-Ç�Ë¦Í-ØMÓQÍ-Ê�Ë¦Ê�Ò�ÇMÍ-Ø�Ú�É-ÇMÌQÕ�ÇMÇ�ÖrÓQ×-Í-É�òOì¶í"îïÇQóMÝ ­ Õ�É-ÇMÕ�Ë¦Í-ÌpÓ�Ô
ÏeÇMÊ�Ê�ÎYÌQÇ°ÉÈÇMÑ¦Ë©ßQÇMÕ�ÚeË¦Ê�Í-Ó Ò¶ÇMÍ-Ê�×-Õ�ÇMÉ6Ý
� õ5��ý�*�ù���ù�ø�*�»��Yþº¹ öYþ"� � »�ø�½YþF�6ûHüV�"�6ú�
�*�ù�ø5»�û��rüEþ�ÿ��Eù���þ��º+

øÖù{ú��F�P�E�)�<���{ýH��

��ý����Ûÿ��������������
�����������
 "!#!%$'&)(�* �.��,2-.��/ �"�21�3 4'65��8.9 :<;=�28�,2>	?A@">  >  ��>�BED#��@�>�4F�  H �G 6 �JI2D.KA�2�F-<9EM�N)O
 "!<Q R	S 4765��8  ��@
  o �",#I.�  ��u 4'6 ��8.9 :A;=�.8.?A@">  @5v Z#&P(�*
 "!.b R	S 4F�  � lT�UXW�Y�Y+Z#&)(�* ,.-.��[5�295�./ �]�.1�35�"-.��K�8 Y�¡�| @">¢4765� G"a
 "!#f (�cCd#( ,.-.��[C��-<9C-</ �"�21�3 �"-.��K�8 Y£¡�| @">P4'65��><4F�  H �G"a O�Nle
 "!#k%$'&)(�* ,.-.��[5�.9 �./ ,"��g�354765� G O0hX,.-.��[C��-<9C-</ ,"��g�354765��>�4F�  � HG ,2D.��i���4F�2�jN)O
 "!#{ �.��,2-.��/ ,"��gE354'6 ��> 47�  � HG"a O�N�em
�2,�6 ;�65�"�J9
� !#!%$'&)(�* ,.-.��[C��-<9	-</ 6 ���J354'6 ��>J4F�  � �G �"�.,2��6CI2�.�X-<9Pn� !<Q O�h7,.-.��[5�.95�./ 6 ���J3 4'65��>A4F�  � 2TEUXW�Y�Y�G �"�.,2��6�I2�2�j-<9)n'N)O� !.b D o � 4765�j� T�o �",#I ���#qE354'6 � G"a r#r -<?#s<6 o 6 -.��:'gC?#��,#9565D.�� !#f R	S�o �",pI2� �J?.;�u 4'65��8t9 :A;��28.?A@">  @5v TwQ
Z#&)(�* r#r ���pqx4��  � -.yA�� !#k ,.-.��[C-<¤�D.�.9H/ �"�21�3CD o � 4'6 � G"a� !#{ �.��,2-.��/ 6 ���z354765��><4��  � �G]a� !#� R	S 4F�  � lT�UXW�Y�Y+Z#&)(�* ,.-.��[5�295�./ �]�.1�35�"-.��K�8�\l^2_P\`@">�4'65� G]a� !�� (�cCd#( ,.-.��[C��-<9C-</ �"�21�3 �"-.��K�8]\�^2_P\`@.>�4'6 ��>�4F�  � HG"a� !#¥ (�c�R5S�o �",pI2� �J?.;�u 4'6 ��8.9 :A;=�.8.?A@">  @5v��+¦ Z#&)(�* ,.-.��[C-<¤�D.�.9�/ �"�.1�354'6 � G"a O�Nle

�6Ë©ÌQ×-Õ�Ç��dm�ô/ÐrÇ�ØMË\àrØHÎYÒ�Ë¦Ó Í&ÓYÔ@Ò�Æ-Çw�Ãõ°ì¶í"î�Ð-Õ�ÓQÒ�Ó/ØMÓQÑ
^�ÍzÎYÉÈÉ-Ë¦Ò�Ë¦Ó Í<ÜEË¦Ò<Æ2ÎYÊ@Ò�Ó"ÖrÇ�ÌQ×rÎYÕ�ÎYÍ/Ò�ÇMÇ�É­Ò�ÆrÎYÒ@Í-Ó"ÓYß ÇMÕ�Õ�×-Í

Ë¦Í-Ø�Ë©ÉÈÇMÍ/Ò�Ê�Û�Ë¦Ñ¦Ñ<ÇMßQÇMÕ�Ó/ØMØM×-Õ�Ë¦Í	Ò�Æ-Ç�ÏVÎ�ÍrÎYÌQÇMÏpÇ�Í%Ò¶ÓYÔ�ì¶í¢î
Ø�Ó Í/Ò�Õ�Ó Ñ¦Ñ¦ÇMÕ­Õ�ÇMØMÇMË¦ßQÇVÖÈ×(ò4Ç�Õ�ÊHÜ¶Ö2ÇMØHÎ�×-Ê�Ç�Ò�Æ-Ë¦Ê{j/Ë¦Í-É�Ó�Ô¢Ó ÏpË¦Ê·Ù
Ê�Ë¦Ó Í	ÔäÎ�Ë©Ñ¦×-Õ�ÇMÊ�Û�Ë¦Ñ©Ñ�´�Ç�Ó ÐrÎ�Õ�É-Ë,ÅMÇeÒ�Æ-ÇzÛ�Æ-ÓQÑ¦Çpì¶í¢î Ð-Õ�Ó Ò�Ó%Ø�Ó Ñ
Õ�ÇMÑ¦Ë¸ÎYÖ-Ë¦Ñ¦Ë¦Ò�Ú­ÌQ×rÎYÕ�ÎYÍ/Ò�ÇMÇ�ÊHÝ
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Ë¦ÍeÓ Õ�ÉÈÇMÕ�Ò�Ó­ÎEßQÓ Ë¦ÉzÓYß Ç�Õ�Õ�×ÈÍpË¦Í-ØMË¦É-ÇMÍ/Ò�ÊHÝ>Å@Ó�Ø�Ó Ð2Ç°Û�Ë¦Ò�ÆzÒ�Æ-Ë¦Ê
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ßQÇMÕ�Ê�ÇMÑ¦Ú%Ü/Ò�Æ-Ç�q�xy|�´�n�z�Ó�Ô<Ê�ÇMÕ�ß/Ë©Ø�Ç�Õ�Ç�]/×-Ç�Ê�Ò�Ê¢Î�Í-ÉpÊ�ÇMÕ�ß/Ë¦ØMÇ�s�|(�
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