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CAN Protocol
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CAN Bus &)
CAN (Controller Area Network) 5] ’I?]‘?",:JJLJE" 80 & (U1 Bosch Fi--3%
SFRLPAEI 2 NS B ijpji—'m g&;@c lﬁﬂ*‘iﬁﬁ[ [Fl
gq S % i R U T ] JU#_L il —rnﬁtﬂ VK

7+ CAN Bus FHM&W'J VH ﬂﬁiuj—,ﬁb% RIS A 2R
) U?iaﬁiﬁ;ﬁ" %E‘fﬂﬁfﬂb*‘rﬂi}&

) Mirror
- ,
| ) omeer /| a |
[ Air Conditioner = ‘ ]
— ‘ ‘ / = pensio / \

‘;‘ . ) ““ - Engine
“‘ X e I s Control
|
w‘ “ \ S ‘\ \‘ “‘
ﬁ \ X /) ﬁ- I~ “ \
\\ \ |
A\ 7/;

Transmission

Control
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CAN Bus &)

i: CAN Bus o RL{F =] iy, a2 = B b fel =
B SIRPR AT | £ o

91 CAN bl BT U T A Sy
Caiis i

Outside
Mirror
C
S|

Ar Conditioner

| | CAN
| |

|
\\ 7 = \ \\
nglne \
Transm|SS|on
Control ‘

//e‘ / /

— NI D
=
Window
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CAN PR

CAN FL{ja3Epy [I[—/u;gfﬁﬁgx & g R R TR A R

A I Ry [ s RS, International Standards Organlzatlon (1ISO) and
Society of Automotlve Engmeers (SAE) ﬁ‘rﬂj TAEIYVE

CAN B L f01Jee [ ef] 2 S HILE, B Pofioilen o i,
i, ST %ru T

FIR =15 120 million v =78 CAN Node ?ﬁéﬁﬁ'w/‘&?&l@ﬁ

¥ [’E‘[“& 2t 2002 EF}[‘EJ’%E?U 170 million
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CAN Bus fi&)

YpIFT 2 E‘w’m?i'é‘,%ﬁ (Ethernet, USB, CAN, etc.), 53 /i
T SRR BERU MRS AS ) TS
IE'TF”J‘ T FIEHE Y 2 it 2 AR
ﬁ'ﬂﬁ“ﬂjﬁ‘ IEri {E_IFLI! fl
AR HT Jﬂi—_zlfjf 12

ISO/OSI Seven Layer 5fff= 2 B 5 B[ EH fﬁg E [ R
nf”ﬂjﬁ‘ﬁ
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WHAT IS ?

ontroller Area |\etwork
@ %f'{fc_ﬁ“fﬁ@‘ﬁ 'fz- Robert Bosch GmbH i = P " vy =
o CAN AR5 it ] 95 = BN R
o CANRLESHEYE [ F“ﬂlr,ﬁv\_
S iﬁlfﬁiﬁﬁi}g@ F‘j%}[ﬁp ER N Bl CPU fEiA2 = ﬁlg’%ﬁjp@%
o i’ﬁ&'&%ﬁ%ﬁ%ﬁﬁ%lg@fﬁ”;Ej@t’ﬁjﬂi@}%?ﬁk (Wiring Harness)
o A

7 CAN Workshop 202



CAN Network Solutions
Bosch Specifications

@ Bosch Spec 2.0B (Active)

¢ CAN ; iﬁjfﬁﬁf;ﬁﬁf@;%i
S p clJ == 29 bit [~ Identifier (Extended Frame)
. Lﬂﬁl ﬁﬁ"qﬁiﬁfﬁF 1~/ - Bosch spec 2.0A

¢ B Microchip v CAN devices ﬁ[@? CAN 2.0B

il
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CAN Network Solutions
Bosch Specifications

e Bosch Rev 2.0A
¢ Bosch 2.0A EI‘J%J;[&FII E 2%57 [ﬁf{‘ﬂ{@?{:

¢ Rev2.0A — =454 [13H] JTI EiB I FR=
“standard frame messag J H Sieel 11 bit Identifier) . (B
E%‘%?llﬂﬂ— i extended frame message (29-bit Identifier)

[y =
» Rev2.0B Passive — =457 PusH s S E e [HES
B% =g 2.0A S messagE (Standard Igrame)
E 2 j2=] “Extended Erame Message”, ;{ﬁ’F RS
cknowledge Rl ”’]H [F“ message |
o = Vol F aair E f[ﬂt» i & CAN Bus
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CAN / Network Solutions
CAN Bus IE'GJF]:[T”‘]L
o =3
CAN it BionHGSF 1 5 2 {ET] 8 Byte fYerf]
o (S Vs, [HEEEHEE

Length (meters) (Bit per Second)

40m 1Mbps
500m 125Kbps
1,000m 50Kbps

e CAN Networksz AN
2-05 SN F'fjiﬂ)lfﬁﬁ%%?ﬁt-}J@ Pl 2 920 &
100GE
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CAN BUS
LENGTH -v- BIT RATES

e CAN belongs to a group of protocols known as -
‘In Bit Response’ protocols

¢+ Reguires that bit time to travel from transmitting node
to node farthest away: shall take no lenger than 2/3 of
total bit time

+ Result Is a reduction In bus length, with an Increase
In bIt rate

¢ Remaining 1/3 of tetal bit time, allews
4+ Receiving nede te perionm bt Wise arbitration
4+ Switeh Into receive moede i arbitration lost

12 CAN Workshop 202



CAN BUS
LENGTH -v- BIT RATES

e Calculating Max. Transmission Distance for Bit
Rate

¢ [actors

+ Speed of electrical wave in copper Is approx 2/3 of speed of light in a
vacuum = 2/3 * 30cm/ns = 17e¢m/ns (t prop-ine)

+ Average propagation delay: in transceiver = 251s (t prop-tcvr)

¢ Equation - First step approximation
+ 23 tuit >=4* 1t prop-tevr + 2 * 1 prop-line
¢ Results i ‘rule ofi thumi design rules
4+  40m at 1MBIt/s (CANImax. hit rate)
+  400m at 100KNhINS
+  1000m at AQKhIt/s
o \alues may change depending 6/ Cheice Off transceiver
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CAN BUS
LENGTH -v- BIT RATES

e Example Bit Rate -v- Bus Length when utilizing
high speed CAN controller e.g. PCA82C251
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CAN BUS
LENGTH -v- BIT RATES

e Number of Nodes In a System
¢ Factors

+ Electrical Characteristics ofi transceiver
+ Application specific drivers

¢ Real Systems

*
*

*

Standard Differential Line Drvers - 32 Nodes

IHigh Speed Diffi. Line Drvers eg. PCA82C251style
- >110 Noedes

Applicaten SPECIic PDrvers,- 64..128 NOUES
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CAN Network Solutions
I Q_F| I—‘IE[\]J_E&:FIJ

Driver Seat Control Unit e Engine Control

il Condition and Level Applications

Sensor e Transmission Control
Diagnostics and Service Port ¢ Anti-l.ock Brakes

Steering Position Sensor e Suspension Control

Engine Sensor Viodule e Dashboeard/Instrument
s Temperature Sensor ation Control

¢ AIr Intake Poesition Sensor :
¢ Pressure/NVacuum Sensors - rPO%V%/er windows/Maoon

Alrb_ag Coniroles e Power Mirrors
Envirenmentall €Controls
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CAN Network Solutions

2 S H A el

Controller for Swimming Poole

Industrial Lighting Controller e

Building Networks
¢ Security System
Control Systems

Elevator Control Panel
LLighting coentrol

® ¢ ¢ 00

Systems

Elevator Position Sensor

Emergency: nghtlng/Warnlng

Communication Protocol for ®

Industial Copier
RAID Sterage Systems

17 CAN Workshop 202

flﬂgrkﬂj

ospital Bed Controller

ntercept Seeker for
_aser Targeting System

Battery Charger on
EForkilift

GPS navigation system
for aviation

Avienics Control for
Model Rockets
Secure Medicine
Dispensing Machine
Network systeni for
Vending Machines




BASIC NETWORK OVERVIEW

ISO/OSI Network Layering Reference Model for CAN Bus

High Layer Protocols (HLP)

\

Logical Link Control (LLC)
- Acceptance filtering
-Overload notification
- Recovery management

-CAL (CAN application Layer) ISO Layers
"CANopen Application
- PCAL (Portable-CAL) P i
-SDS™ (Smart Distributed System) Session
-CAN Kingdom™ Transport
Network

Medium Access Control (MAC)
-Data encapsulation(de-capsulation)
-Frame coding(stuffing/de-stuffing)
-Error Detection/Signaling
-Serialization (de-serialization)

Data Link Layer

Physical Layer

18 CAN Workshop 202

Physical Signaling (PLS)
- Bit Encoding/Decoding
- Bit Timing
- Synchronization




ISO/OSI sffs: et
Reference Model

19

Logical Link Control (LLC)

- Acceptance Filtering
- Overload Notification
- Recover Management
Medium Access Control (MAC)
- Data Encapsulation/Decapsulation
- Frame Coding (stuffing/destuffing)
- Error Detection/Signaling
- Serialization/Deserialization

Physical Signaling (PLS)
- Bit Encoding/Decoding
- Bit Timing/Synchronization

Physical Medium Attachment (PMA)
- Driver/Receiver Characteristics

Medium Dependent Interface (MDI)

- Connectors

CAN Workshop 202




A Word on HLP’s

o [ 5T W fig, 4% 1SO/OSI Model [iuE! PO
E'H}Jn’\ﬁ A ] 3 Rl <R S RY
o igm@%"t'r Higher Layer Protocols (HLPS)

o 01 : CanOpen, DeviceNet, SDS, Volcano, OSEK/VDX
(European Auto Standard), Can Kingdom, CANopen/CAL

o HLPs 34 SONRacs 7 et Bll] et 5 E‘ B

£1 [FIP S Yo 5 [fal 7 ] o F9
T S5, A B A @Fﬁ. i
F[Jﬁﬁpﬁj
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CAN Bus W
o ﬂ‘J %lﬁiﬁr@z[wj@%n Eﬁ; @ “FF i, 1SO I'] & SAE =I5%
Ef{ CAN FEHEHY %j ~ w2 PMA (Physical

I\/Iedlum Attachmgﬁt) I MDI (Medlum [Bependent
Interface) <= HUAEYE
¢ 15011898 }l ™| JE"FJ, 4[f‘ﬂ JREIYERIFT (Up to 1IMbps)
o 1SO11519 kL F'Jﬁﬁﬂ[%@ﬂ[“p JREVELI BT (up to 125kbps)
¢ SAE J1939 I Ml 5 i i W+ 1 RV

@ F[Fr“é‘y Pp ng =y ZE( Differential

Bus "‘:ﬁf‘z}éﬁ Fﬁiﬁ}% gl
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CAN 5V Differential Physical Layer

ﬁzl #1E% CAN transceiver (]9
251)

Vcc F'1 4.5 to 5.5V
== UC il =iy Txﬂl Rx &7 ERE T Ay

ﬁ? i e
CANH %p CANL e émﬂgd?p JF_f
£y OV 2] 3.0V,

AV > 1.0V 74 £y dominant

AV. < 0.5V 7% £ recessive Receiver

Up te +/-40V’ continuous capable on
CANH and CANL pIns

+/- 200V, transient capable on 120 ohm
CANH and CANIL

40m max cablelength @ 1Mbps

Driver
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CAN Protocol Basics
CAN piu= %l[&'%!,%ﬁ’ﬁ (€2

O M U3 R o AT I RS
arrier ense ultiple ccess and ollision
etection with ollision esolution ( [ -

e '] Message t‘@[’ﬁ Rl SRR A 7R 4= (Address)

¢ CAN Node fi" I'[fersf~ 35 2 Yl Eos e op] s (R L
Remote Transmlt Request EJFAIT) - HEEHGS PR

ARG R = = A, IS RTR G0 pOIEL, “17
e CAN gl— FEomg, f}régfjim[%ﬂj;c
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CSMA/CD-CR

CS e - T 5 K [E};Hula“lﬁvu 7]
— [Jet CAN node LJE%J H Eus g e i b
PR 722 [ Y (5T
MA gt R f A
B, & [l node Jﬁl[ﬂjﬁuigi;of Eilfj?%
CAN bus
CD - YN 4 node ?‘HFJ g e
HEHEL, E'Hfﬂfk[ﬁlﬁ& 2. CAN - u% (AR rE_
ZKPVE F
CR - R |2 s s
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CR

CSMA/CD-CR
- JEEEERYE O

SRR R 38 2, B SE5SHY Messages (IR
?I}%%Z["ii - ; ¢

i I8 5 AR AT 1 BHS R

Y = |'Fﬁ g&*’%‘él&
= 7 PN (BB T 20 3 7 BT Eﬂj ] (S PR
clilfﬁ i IF[’Lij/\_I\ I'[E{ HJ [’Eiléﬁ ﬁ JIE[ SECAEINES
E;léTU -2 T"h“‘jJH:FL %J:q“
¢ Dominant '] & recessive & 7 {y, <= Uiﬁjﬁﬁéq R R IEY

¢ i node 7 Elﬁﬁﬁw%fﬂ bus FpverE]yh, FHEE e Rl
e =2 8 TR bus FpJEHvaL ﬁl” '
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CSMA/CD-CR
- - ZHPEAR SO

[“'*”Ervi_ Dominate f# 7

OB
N .
ode | :
A
JBOOeE - 6
Node 0.0 00 1F¥110
= l 0

PR B Y= Recessive i 7 i
0GR, (F R Node A [k i E
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CAN Is Message-Based
(Not Address-Based)
Messages =2 [ A 14 (A8, i fltaRifi @ss bl fHap
rﬂa“{l_ﬁuéwgl“[cpf’-‘ ] A PR R S e S A e

JJ“E' \,(nodes) s[RI I'J?rﬂ l"‘“i[%“i[Sr v
EJ% & Fa e ACK (1[0 CA FE i)

= [l Node Eln—fz%i%l&u,%[%ﬁ* [&E*' 72 (7 s R ey =2
ELA% 1~ Masks [F7 Eilters s %Eﬁf i j A i
R HIP R message-based [, node-to-node I/
broadcast ( GFEI— (& FpJ node}gg Sl precd ) F[JQ—LE?'F[ el
HHEEYF YR message ) i (B
i nodes, LEE P =5 JEHI = 9 nedes, & ﬂ?@#‘*}@?
nede E{fj-’J[HFﬂ iﬁ@@ﬂ Sﬁ T T
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(J

ERGIne

CAI\_,ELI Message &ra Bl Iﬂé

k] | Address FIRHS émﬁ“

1 9 6
Eﬂdﬂﬂﬂlﬂ

' 'llll

Control |

U

Car

{13 [0 [ L

1 9 | E
Eﬂﬂnﬂﬂlﬂ

U

Battery:

28
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Message Frames
e Data Frame

> P
R R (AR REEE A

® Remote Frame
» == Data Frame iy £ 0] (FLE| RTR bit FH«J%ES 1)
» L sy i CANInode = BhR i el =l

® Error Frame
y B[ sk i CAN bus =7 ik (g

® Overload Erame
y B[ = 2 B CAN nodes, #4ZEE [ Bl pguﬁjﬂﬁs%@lqy
ZlHMEY ﬁ[ *F;,lpr*jJF LI — I—{ﬁcpm@l_ﬁjgajrfgﬁ
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Start of Frame

Data Frame

| [F*E &=y Data Frame, f}jﬁ%‘iﬁ\[@%@?ﬁ 19 CAN 3,4 i
e +

[EE B [ER AR
AStandard Data Frame

(AR CAN HI&THTET 7 (versions 1.0 & 2.0A). A5 2!

?Jllfﬁﬁfaiﬁﬁzgﬁﬁﬁ%ff(idenﬁﬁerﬁekﬂ)

N . ) B BT .

Arbitration Control Data CRC Ack End of
Field Field Field Field Field Frame
3 o P_:LIJ = § § © E{) [
&) an:er o 0 Ql< o
dd [ [0 PR
11 bits | | £ |, 4bits 15 bits \
Identifier | 8| Daa CRC
§ Length
&J Code
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Data Frame

e Extended Data Frame

+ [FEERFN CAN J2 5] i s (version
2.0B). a@"%ﬁ%’*( identifier field ) PLPEELEL 29 AF
o S | Message [kl

Start of Frame

SN O WERIE 5N (0<N<8) EEES 16 SN 2K 7R
Arbitration Control Data CRC Ack End of
Field Field Field Field Field Frame
™ o
8 5|z8|2 SlEzelz 2 30S 3
l:l:llllllll’/‘llllll’/‘l!
11 msb 18 Isb 'E% 4 bits 15 bits \
Identifier Identifier E Data CRC
§ Length
& Code
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Remote Frame
® == Data Frame — 5, | {2 E[>"FY Remote Frame, (A&7 [FA5 2
{19 CAN o Ay & 2 B, (B4 FJﬁ‘?}'ﬁ?gﬁfﬂﬁi

® s £ VR RTR #57 bttty " FREESE 22 Data

Erame 255 = ﬁlfﬂj
: — - El-8-——H—
,_% Arbitration Control CRC Ack End of
= Field Foioeld - Field Field Frame
3k S|zslE SElzelz 2 38 2
Eﬂllllll’/‘ll
11 msb 18 Isb -5% 4 bits < 15 bits J
Identifier dentifer | g | pua | CRC 1
?, Length
& Code
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Error Frame
® Error Frame
» dir CAN node [fif[Z] CAN Azt 2R f=fius
nf‘i*' ﬁﬁ‘ﬁ’@é Error Frame %
o Error Frames }kﬁ’ T PRI P [}Ff,ﬁ

Error
Error Delimiter
Flag (B )
(A7)
6-12 bits
Superposition of

Error Flags
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Overload Frame

Overload Frame
o Hi— (5l node Sife It 2 H ] e R R ISy o]
Fg A Fae 1 A

=t Overl Frame
. , ' {ﬁfﬂ’ﬂ“w Jﬂff”ff'{@&*] Gt PRl 3 [ recessive bits)

ﬂ“w (Intermission) 5 CAN node # ff# i fic7* (48
z E -
— —

Overload Overload
Flag Delimiter

6-12 bits

Superposition of
Overload Flags
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CAN Message F¥ it T it

CAN Message

Arbitration Control Data CRC Ack End of
Field Field Field Field Field Frame

SOF

Prop Seg | Phase Seg 1 | Phase Seg 2
T
?Wf%i%ﬁ(Sample Point)

= {li CAN FiY message bit £Lr1 4 {[5 Segment Fri=' BY
;
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CAN Message FY i 7u st

o & {i Bit Timing Segment {L! By {1 [ L] iz 5, 721 £
Time Quanta (TQ)

Prop Seg Phase Seg 1 Phase Seg 2

e [ e [t | Q||| |||

TQ ?ﬁz’ﬁﬁl EE e, 2*%(BRP + 1) (Tosc) -> (Tosc = 1/Fosc)
Pre Baud Eiate AUl S (BRP) KR! TQ F‘@E?f] [£1]

Min=1:1, Max = 1:64
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CAN Message F¥ it T it

Prop Seg Phase Seg 1 Phase Seg 2

Q| @ | @ | @ | | T | Q| T
1-8TQ 1-8TQ 1-8TQ

1TQ
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CAN %f Error fiU55zEl

o i RN EE E,\Fg_l‘ CAN ENBE] f: 372 BRSPS

RS ﬁ'liﬁﬂﬁd RN
F [;g?ih r‘g( iﬁ@%%\c Tﬁjﬂg FJE [él EE:roUrS tate )jfj?

'S FE[ﬁ\ messages fY5t %[i

® ﬁ%ﬁ N node iRl il = B (Fault
CcJHflne i ﬁ

ment)
s [F ?—*&%’jﬂ" 17 [F], CAN Y5 node f'felir—Hipy T [E5L
fé? % j HIJ}[JKFJ"F Pl = FH AT
. fﬂmn [‘ﬁ}Ug I~ node |éﬁ“,ﬁ I [H1=E %’ I node [X
f'r e ﬁpu[ i fplecif ‘E[E'i‘,“ﬁiﬂﬂ
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CAN ' [T £ P
CAN Message

u_ Arbitration Control Data CRC Ack End of |

AEEENNAEENNEEEENENEEENNEEENSNEEENNNREEN NN N EEEARE
1
CRC Error
® 15-bit v CRC 3 F IEIAVRL Y[+ BL{EGEF[ 1Y Message .V CRC
)ﬁ% iz H | F
QF’%E node E“}%L[Sf Message, ™5 E CRC = ==# |5 £][py CRC
E"WH’FE'FH

® ¥ [# CRC THIST 151 % CRC HE ™ = % %~ [
Error Frame

® [tl:= 1= message i CAN node (f1 @[J*[JLF%E S ISR
< p Message

—
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CAN H* g7 3E|J|E|~J FEIH L
CAN Messag

Arbitration Control Data CRC Ack End of
Field Field Field Field Field Frame

LL

O

(0p)

SEEEEEEEEEEENEEEENEEEEEEEEESEEEEENEEEENEENEEE EEEEEEEN

e Acknowledge Error (i F HISFE" b T é’gf:ﬁ)
o [@EFIFY node T Ack SIotE iy Ack jﬁﬂk"%ﬁ“ﬁ
5 recessive fif ’Fﬁfﬁij E LISfTU domlnant &
o PN [ENHIZ] dominant ﬂ“v‘wéﬁi %5 % p% |~ i node =11~
TEFSISE] Message
235, AR B E | Ack 5 [ aﬁi }[ — [ “7- ZFE U (Error
I(/Iessage)” D 15[519?[ »pJE‘mH
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CAN F' {ir ?EHEI\JF[ _ﬁﬁn_\

CAN Message

u_ Arbitration Control Data CRC Ack End of
Field Field Field Field Field Frame |
lllllllllllllllllllllllllll-lllllllllll-llll
Form Error

» ¥ (=~ [l' node i+ CRC Delimiter, Ack Delimiter, End of Frame
(EOF) field 7y Interframe fi~fe fjlg“ HIZ[ | dominate & 5 ][

— ([ Error Frame 1\? FEEE & 07 Form Error

> ’T%"Liﬁl Y message s it Error Frame x# N s E13=
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CAN H’ g7 ?EUF|~JF< FEI o
CAN Message

Arbitration Control Data CRC Ack End of
Field Field Field Field Field Frame

A

SOF

e Stuff Error
¢ CAN F[,Jﬁ?f;_LF[FJFIE’F[LJ:Laﬂ;, TE T 5 |ﬁ}[4x”"ﬁl JﬂJ bit
RIS T, T oI 5 I[_{ﬁl[fl i blt % (ks F'J
o YIEIE ﬁ'[rjpi bit - SOF I'] ¥ CRC DellmlterF
, FIT PR B st s o b d e (blt Stufflng ) FRCEN, A5
Error Frame [ EREE]E J%ﬁ

» 'RUEfY message i Error Frame Al i Es

5
22

e
@ﬁm%
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CAN F* [f1 ?E[]EI\J e FEE stri_E\

CAN I\/Iessage

LL Arbitration Control Data CRC Ack End of
8 ‘ Field Field Field Field Field Frame
T llllllllllll‘‘llllllllllllll-lllllllllll-lll‘‘lT

Bit Error

R AR O fE BRI ERL T CAN Bus EAYT [l

*{J'zﬂrg it Error 38 &

il MJ‘?FJ '
'H % (arbitration) E SEKTET T 3 3T Error Frame (if‘mﬁ&pﬁr’ﬂ@w@ﬁ)
o Ack bit [Tk ] (PIES lﬂ“lr_ 752111 recessive [fij ACK B2t
- fE13¥%E A9 acknowledge A H-)

W
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CAN = ]L%FF ¢|\J$;HVFI~J[§ELT

p
e
=3

e =/ (i CAN node%7 E EIJELH VRSN
o

= Eres (transmit ']
REC

Error Active

Node
2

Error Active

Node
1

Error Error
Counters Counters

TEC: 000
REC: 000

TEC: 000
REC: 000

il
b}}fﬂ;‘ [n*i

ceive error counters) TEC ==

Error Active

Node
3

Error
Counters

TEC: 000
REC: 000
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CAN = ]‘ff _¢I~J3%E15VFI~J|3 [ il
o tUEinode i NEE T I, ﬁjfiju CAN us pyg=]0+
elE E%&( Actlve > Passwe > B é Off )

® Y[IfNZ[= " Bus-Off ﬂ UG [N#f (TEC > 255, CAN
node F }HEI J/P%ﬂ[_t o = EEUREE

Error Active BUS OFF Error Active
Error Error
Counters Counters
TEC 000
REC 002

Error
Counters

TEC 256
REC 051

JE
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CAN SSHEELHRTY L)
o Sf-IF5E T Bus-Off 5% node ; CAN 25 5 [EEL
(recovery) | J%E’:r SRR El[ﬁl'Tﬂi“[g*J(Actlve) R
o N HOETE B S node FE g A2 L
E j,:l'ﬁifﬁl EFIH EE ﬁ

Error Active Error Active Error Active

Error Error Error
Counters Counters Counters
TEC: 000 TEC 000 TEC 000
REC 002 REC 000 REC 002
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CAN BUS
ERROR HANDLING

e Error States
¢ Error Modes - State Transition Diagram

l Reset

REC < 127 or
TEC < 127

REC > 127 or ‘Normal Mode Request’ 128
TEC > 127 Occurrences of 11 Consecutive
and TEC <= 255 ‘Recessive’ Bits

Bus Off
TEC > 255
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Error-Active ( #Aifipv s =R

CAN node 7i'I'] = FVLJH[ =04 J¥ 7 Bl (messages) !
Error-Frames (— 4 rﬁjﬂi - (=B
Fl (EFHIZIERREE, CAN node i) 5=t f Error Frame
[ 6 [ dominate & e HY Actlve Error P—Llag)ﬁiﬂj;h‘}[fﬁ’
ﬁik_ﬂ [~ message F[IEHir
muiﬁiﬁ‘x@ J'ﬁ“jujrg_’f IJPLEI” Bl & [f“jlﬂj CAN
ode “J}[ﬁj@ & A E T Y Error Erames (72 t"ﬁE il
TEf=Z/Er -> Error Echo Flags)
J R 2] e R, S e A R By (TEC &Y
C }[”’Téﬁnp— A%FJ F
- J;' Error Frame 5255 i, bus i gis [H'Tﬂrﬁ'ﬁ"ﬁ“
. I\/Iessage}{ﬁJ’F IR PGS I
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futr"

Error-Passive (IfivszElpE )

r TEC 7y REC Fi B F”E’piﬁﬂ’lZ?, CAN node 7t
rror -Passive s
lf I[E{ = Error- PaSSIVe}[J\FJUF[j node IEH/EUT” [ﬁéﬁi‘
’1”" 7| Passive Error Flag ( 6 {[7' recessive i
n\ 7H~ Error Flag

IEBF'J Passive Error Flags [~ Error FrameS}HT .#JJ A5
=Y Message

ﬁg,ﬁ T By (TTEC 5 REC )i i
i Error Frame #L E‘y.x ’}1 4 Error Passwe M node g7=
s o dominate A 0/ 3 s |nterm|SS|on A8l T = B AT
5 O =
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Bus-Off J4<f=

© Fﬂr, TEC F&vas [@%@ 255
o HlEAE " Bus-Off A
o [ CAN node s 1 [ECE Y43 [ = ([ message
F A s
-FI ZE(R] IEQD
o il [ hpAEES, CAN node ' F| % [p!=]] Error Active
i
o 3 X2 =Y “bus recovery” A5
+ 11 [[EEE S recessive: fior 55 == 128 ok
o AR [P =
. }[ﬁjﬂﬁjﬂ%@{?{gﬁ& “Configuration moede”
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5 ,?—-il’ET?EIJEIfJEIff.
e CAN nodes I (A N B T A FIERER D () bus
E ij'z[.ﬁkUF

o Foil] ™ = FEOI SRR 52 A N
¢ Error-Active ( L—ﬁ HR (5

¢ Error-Passive (}iﬁ‘ﬂ bus F”H IR )

¢ Bus-Off (= iﬁifﬂj CAN bus)

o 7 [f‘ | Error-States [~ & r+ﬁ"%§
ff =

E\ T\

o CAN > a=Frp UIEG LU (Fault Confinement) {1/~
G nbde | If %Zl[a‘ et

T TE

) [L; =

2

—

=i~ node Fﬂw AL
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Microchip CAN Solutions

52 CAN Workshop 202



Microchip CAN Solutions

Stand Alone Family

and
Transcelver
MCP2515
18/20 Pin
CAN Engine
MCP25050 MCP25055
- : Mixed Sig
N:;)(()ecéXS'g /0 Exp MCP2510
. ~ e DI In Production
MCP25020 MCP25025 SN BN
MCP2551 Digital Digital SAMPIESVAVENI il E
8 Pin /0 Exp 080
1 wire : In Development
T anSCEIVEr Al CAN Stand-Alone Product family
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PIC18F-=5[][’|#; CAN Controller p~E: FF,[!,EENI;J

b6t 80 Pins

PIC18F6680 PIC18F8680
ECAN ECAN

PIC18F6585 PIC18F8585

ECAN ECAN
32KDb PIC18F258 PIC18F458
CAN CAN
16Kb PIC18F248 PIC18F448
CAN CAN
28/40/44Pins 64/80 Pins
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MCP2515
CAN Controller



MCP2515 CAN Controller

o Gyt s DpuEsl =¥ CAN ST
e MCP2510 pvd* a4 ( Device Net upport added )

28-lead 44-lead
. . . .
44-lead 44-|ead
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IEIF' *l # Stand Alone CAN
o TR Y 5]~

FIFE Y 110 754 HiEE

RxD Rs
CANH

TxD CANL
Vref

PCA82C250

[ee] N1 [ep] (3] =X (98] | N] [ o

CLKOUT

INT XTALL
ALE/AS XTAL2 |:|

RDJE
WR MODE

SJA1000
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5] MCP2515 fit+% CAN
o ARl PV fﬁ‘J

[fUE] SPI Rl
D L Fp

RAO/ANO
RA1/AN1
RA2/AN2
RA3/AN3/Vref
RA4/TOCKI

RBO/INT

RC7/RX/IDT

RC6/TX/CK

™CLER/Vpp RA5/AN4/SS
RC5/SD0

RC4/SDI/SDA

RC3/SCK/SCL

PCA82C250

RCO/T10SO/T1CKI
RC1/T10SI/CCP2 OSC1/CLKIN 0sc2
RC2/CCP1 OSC2/CLKOUT 0OsC1

PICMicro MCP2510
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MCP2515 CAN 44558

CAN 2. OB Active

o [’ [543l standard 7l extended fiY frames , ﬁ@ﬁl i Jﬂl
i £ AMbps

<2 SPI™ Modes 0,0 and 1,1

Z =EY /O pInS S B R SR T ]
5 (] pin 415 f?J‘r 70 (el i e 7
LR s (CLKOUT), Ao i I it
fl%r@ /{F“ﬁ B%f ] ]
/1[’?,[ 79 Reset a7 pl g e Al

3.0V £ 5.5V pJ ’Eﬁ?ﬂp NEEi=
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MCP2515 pyi | E5iz
o AT [Flfiufists, MCP2515 4 &)= 78 7 il i (gL

LISTEN ONLY ;jﬁ_m PRl [
SLEEP > i I
LOOPBACK E ; Debug - ']
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MCP2515 fUfEfEE)

= [latpr P%JL[ ﬁ%@”ﬁﬁ‘mﬂl_ﬁ Jupn {EEAZES (Transmit
Buffers)
{l'e] Message Storage & ftl%iﬁ v I[5% By (Receive
Buffers)

- [lW5V Ry Acceptance Filters I'f 1=yl Acceptance Filter [y
Masks l FET r‘irmﬁj\ HEFIHY messages
< # CAN V2.0B [iv Protocol Engine I'] &

(MAB)

SPIT'V' Erjpl = pJﬁj« En 5 Mhz

CIOCk F[ JEE]{— [ r"f‘ _"', E H ﬁj& ”Efjjgl_ﬁéam v C 'I_:‘[J EEEFEIJ/IEQ_7\ E:/[
E[i“ﬁRecelve buffer f| @i Tl i HE - vy 5 %E]L“,

= {[Transmit buffer [l G iy~ i fle= 4eriofa * B0
E’# ¥ NP PR A Y P|C+CAN i Jﬂﬁeﬂé‘ SAEIRL 5 AT e F[ 5
F LI pY Sleep Mode (< 5 pA)
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[*[EFS PIC18F %[[f~ CAN Solution

e PIC18F %[’ &Y CAN Solution 5 £ %
+ Standard CAN ( Legacy Mode )
+ PIC18F248/258 , PIC18F448/458
+ LIEE= MCP2510/2515 #H/[FFY Buffer & Mask
=
A
® 3 Transmitter Buffers

® 2 Recelver Buifers & 1 MAB! (( Message
Assembly: Buiier)

® 6 Acceptance Ellter & 2 Viask
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[*[EFS PIC18F %[[f~ CAN Solution

¢ Enhanced CAN - ECAN
+ PIC18F6680/6585 , PIC18F8680/8585

+ PIC18F2680/2585 , PIC18F4680/4585 ( nhano
\Waltt )

+ Y12 3 7 Buffer Mode , Mode 0 = Standard CAN
i

® Mode 0" Legacy Mode
® Viode 1” Enhanced Mode
® ‘Viode 2" =IEO© Mode
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PIC18FXX8 CAN Module

First PIC18 micro with integrated CAN Module
(CAN 2.0B Active Spec) and Flash Memory

Programmable bit rate up to 1 Mbps

Three Transmit, 2 Receive Message Buffers
Six Acceptance Filters, 2 Acceptance Masks
\Wake-up en CAN message functionality.
Programmable time-stamp operation

Multiple operation moedes

Supports te receive/transmit Remote Erames
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CORE

Operating Conditions:
¢ Freq DC -40MHz (10MIPs)

s Volt
o JTemp

2.5 - 5.9V

EXt.

Clocks @Options
¢ 32KHz options on TMRA
o Ax PLL on Oscl

16BIt Instruction Bus SBit: Data BUs

8x8 Hardware Multiply.

MEMORY: (Linearly: Addressalle)

PIC18F258/458
Key Features

Ind. (-40 to 85C)
40 to 125C)

Flash:
RAM:

SZKBytes (L e/w)

1.5 Bytes

EEPROM: 256 Bytes (100K e/w)

65

CAN Workshop 202

PERIPHERAL SET

CAN Bus rev2.0B Active

10-hbit ADC

9-bit Addressable USART:
MSSP: (SPI/I2C)

Two Capture,Compare PWM's
3xd.6-hit, 1x8-hit, WD
Programmable Brown out Rest
Low; Voltage Detect
SelirEregrammeane=lasinviend:
PACKAGE

e 28I SDIP; SIOC
e 40L PDIP; 441l PLECEC QEPR



RTOS and OSEK Support

DaimlerChrysler drivers developed by Vector

Supports 18Cxxx and 16Cxxx microcontrollers
Supports MCP2510 CAN Interface IC
OSEK/VDX-0OS V2.1 Revision 1

OSEK/VDX-COM V2.1 Revision 1
OSEK/VDX-NM V2.5

Conformance classes BCC1, ECC1, BCC2, ECC2
OSEK-COM Inter Task Communication
OlL-configurator for Windows 95/98/NT
Generation tool

Sample programs

66 CAN Workshop 202



Acceptance Mask

RXM1
A AT

PIC18FXX8 ?ng%gﬁh
CAN Buffers

i Acceptance Filter ]

i RXF2 ;
S | 9 & i
i i Acceptance Mask Acceptance Filter :
Transmit Transmit Transmit RXMO RXM3
: Buffer Buffer Buffer ] o 5 4 0
i TXBO TXB1 TXB2 i Acceptance Filter Acceptance Filter i
: i RXFO RXF4 I
; i L L 2 i
] I B Acceptance Filter Acceptance Filter ]
5 i RXF1 RXF5 5
Transmit Byte Sequencer
TX CAN Protocol
RX Engine
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Masks HI Filters puf=g.

“ e HUES i Message i s o
Masks F = filter nF w}[ﬁj?&ff'ﬂ\ ﬂiﬁ%’i ID (Identifier)
o ‘1'= (1" filter ﬂéiHi’Eul*ﬁ“w ‘0" = 2 RF R
i+ Identifier [ IFsAk 7 & e Filter Fl l*TC%ﬂ'J T IS R A
Eilter p M RLAElUsy R L e &rlgger) EE[RES
Mask 31T Filter of e &L “don’t care”

Acceptance Mask
RXM1

A 4 A
Acceptance Filter
RXF2

FILTER/MASK TRUTH TABLE
Message
Identifier | Acceptor
Mask Bit n | Filter Bit n Bitn Reject bitn

Acceptance Mask ceptance Filter
RXMO RXFS

A 4 A '
Acceptan i cceptance Filter
RXFO RXF4

I ceptan ceptan
RXFl RXFS

Ident|f|er Ident|f|er

_—

Data Field Data Field
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CAN Module == Programmer HY /7 [
Total of 115 registers (addresses FOOh - F76h) In
Databank 15
Only F60h-F76h In “Access Bank High”

Special mechanism to speed up access to non-
access bank registers (to be reviewed in later
slides)

Eight CAN| related interrupt sources - all with
programmable prierity

Compatible with future PIC18FE2680/4680 and
PIC18F6680/8680
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PIC18FXX8 CAN Module 7 & [pyg |

e Configuration Mode
¢ Power-up = , CAN Module ﬁ?@%ﬁfy"‘wﬁlﬁ
¢ CAN Module = ZEii: A5 ﬁ’rﬁ i J%JL? i L—FEM* rﬁ
¢ = CAN Module Configuration ﬁlfégjp J@’ﬁ; el [ EEHY
+ 3 Bit Timing Registers (BRG&ONn 1<=n <= 3)

+ 24 |dentifier Acceptance Filter Registers (RXEnSIDH,
RXERSIDL, RXEREIDH, RXEREIDL (0/<=n <= 5)

+ 8/ ldentifier Acceptance Mask Registers (RXMnSIDH,
RXMnSIDL, RXMREIDH, RXMREIDL (0/<=n <= 1)

o RS e S Modes [ fi i = e ]
I IR ilegy T ]

& Er’[’&iﬁé‘ Configuration mede, device v F= kL “aff-line”
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PIC18FXX8 CAN Module f' = [pys S5~

Listen Only Mode
+ Useful for bus monitor, auto-baud detection application

Loopback Mode
¢ Useful during debug/development phase, self-tests
¢ No CAN transcelver or node required on bus

Disable Mode

s Must, Iiiwake-up oen CAN busis desired
¢ Allows use off CAN piRs for /O functon

Normmal Mede
¢ 0 participate in CAN bus, communicaton
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PICFXX8 ElfJ

RXM1

Recelve Buffers -

Acceptance Filter

i [[e1$ > Buffers =

—z I r_ﬁtj rr o, rL. i Acceptance Mask Acceptance Filter
EJ g P e 7&;& FI‘J [%‘fu@ RXMO
o =

RXM3
A A T

) \\ — »‘(—’— » 'y ,‘E‘i{; i : :
J } (:}{é E}?‘L Fl \J IEET [ ﬁf‘J i Bl  /cceptance Filter
: RXFO RXF4

=\
( RXBO “Ejﬂji?ﬁlrjgfj B
18 )

TX CAN Protocol
RX Engine

4 L =

Acceptance Filter

RXF1

v &

Acceptance Filter

RXF5

[' b

o>

W X O <

oW XX

_________________________________________________________________________
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PIC18FXX8 pJ Receive Buffers

RXB1 &[4[ Filters I'] =~ [l Mask
— RXF2, RXF3, RXF4, RXF5, I'l &

Hi RXBO 2.3k S8 i )~ & Ao eyl

E[JEﬁ, fi' '] ¥ ‘Rollover’ = RXB1
= FZ,I%{L_ RXBOCON.RXBODBEN

RXBO &l Filters I') =~ {5 Mask

— RXFO,RXF1 and
—  SPROR RIS e O R

PIE3.RXBNIE i CAN Module #4525

= f’i"’F'jZJ‘J PIR3.RXBnIF [ 1% CPU

RXBXCON.RXFUL #7474 LIST%F‘}E?TFHZI%E@ 1

— HMERLERR n%ﬁf - {l# Message 7}
— X/D,F'*Fl”ﬁéﬂé\'@'l[@ﬂﬁlfi Message 7
UEEE

TX CAN Protocol
RX Engine

R
iR
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Acceptance Mask
RXM1

v &

Acceptance Filter
RXF2

v &

Acceptance Mask Acceptance Filter
RXMO RXM3
W . h =

Acceptance Filter

Acceptance Filter

RXF5




PIC18FXX8 pv Transmit Buffers
= (i ! ) @A Ay [BSE A2 ERS (Transmit Buffers),
mngﬁh:ﬁJﬁiﬂi _____________________________________________________

® E[ [ TXBI’]CON TXPRI %_L H:, 111_‘, I'/Ek%j“‘jnﬁ Transmit Transmit Transmit

Ff X l:I Buffer Buffer Buffer

_ %ﬁ%wuﬁﬁﬂw Message F i L it w"
o, 11l
l\[‘g FIJ;F EFE qtt +F'Jl

4_JEI ;EEL % pjlf'iﬂ”pﬁ § __________________________________________________
O ﬁlj\_jfi [J E’TXBnCONEJTXREQ R 'l'
714?’1:“
F@‘ X buffers r§=it. Jull*ﬂ‘ku'm/ﬁ[ﬂé

2 I RE = f {IF“E" “ABORT “ |1 J?ﬁ‘

— IE?;\_E‘/ jjvx PIR3.TXnlF Fﬂj%ﬁzﬁ% h 41"

N

TXBO TXB1 TXB2

TX CAN Protocol

Engine
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Microchip p~ AN738

e AN738 3t #L%ZHJ CAN Library , [fiAd=" 55
RI2y ps
& F’(\Zonflguration [ Initialization Functions
+ Operation Functions

¢ Status Check Functions

~ IEBFI SI7E (enum) &R Bl 557 i Jﬁ:f'ﬁi%ipj
[‘I:JIJ‘:A

e U Z[fi7| Standardl > Extended Data Frame

o fZii MPLAB C18 = HI-TECH C18 | J@F'J;ﬁ H
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Microchip p~ AN738

e AN738 ## [ Functions
Page Number

CANINnitialize Configuration

CANSetOperationMode Configuration
CANSetOperationModeNoWait Configuration
CAMNSetBaudRate Configuration
CAMNSetMask Configuration
CAMNSetFilter Configuration

CANSendMessage Operation

I

CAMNReceiveMessage Operation

CANADOItAl Operation

y

CANGatTxErmorCount Status Check

CANGetRxErmrorCount Status Check
CAMNISBUSOF Status Check

CANIsTxPassive Status Check

=%
[

CAMNIsRxPassive Status Check

CAMNIsExREeady Status Check

ad %] — s L

CANIsTxReady Status Check
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Microchip p~ AN738
o fi*] CAN Library , PIC18F458 i/ CAN Module 7

R R i

CANInitialize(2,8,3,3,1, CAN_CONFIG_LINE_FILTER OFF &
CAN_CONFIG_SAMPLE_ONCE &
CAN_CONFIG_STD MSG &
CAN_CONFIG_VALID STD MSG &
CAN_CONFIG_PHSEG2 PRG ON);

CANSetOperationMode(CAN_OP_MODE_CONFIG) ;

CANSetMask(CAN_MASK_B1, 0x000000FF, CAN_CONFIG_STD MSG) ;
CANSetMask(CAN_MASK_B2, 0x000000FF, CAN_CONFIG_STD MSG) ;

CANSetFilter(CAN_FILTER_B1_F1, 000000000 , CAN_CONFIG_STD _MSG):
CANSetFilter(CAN_FILTER_B1_F2, 000000000 , CAN_CONFIG_STD_MSG):
CANSetFilter(CAN_FILTER_B2_F1, 0x0000002E , CAN_CONFIG_STD_MSG) ;
CANSetFilter(CAN_FILTER_B2_F2, 000000000 , CAN_CONFIG_STD_MSG) ;
CANSetFilter(CAN_FILTER_B2_F3, 000000000 , CAN_CONFIG_STD_MSG)
CANSetFilter(CAN_FILTER_B2_F4, 000000000 , CAN_CONFIG_STD_MSG)

CANSetOperationMode(CAN_OP_MODE_NORMAL) ;
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Microchip p¥ AN738

e {fli¥] Functions Library - £l i~ l'r.ij

&

b= 5 Controller_ggfﬁff?gii [EflE R, > 2 Bl ]
Function Library =I5&E s ;;;z%ﬂ?i'ﬁfj'g]\’f

+ CAN18XX8.h
" CANSetOperationMoede ( enum CAN_OP_MODE

v

%Ode) {7, (R0 1= function %ﬁ,jifi%f | B R
B
[

enum CAN_OF. MODRE
{
CAN_QOF MEDE BITS = 0011100000, //Usethis to access epmede hits
CAN_OP. MEDE NORMAL = 0500000000,
CAN_ OP MEDPE SLEEP" =0h00100000,
CAN_OP MEDPE [LOOP = 0101000000,
CAN_ @R MEDPE LISTEN! = 0601100000,

CAN_QOF MODRE CONEIG = 010000000
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Ex1 : Configure PIC18F458 at
‘Loopback Mode’

o Fi:f- HPYEriE CAN Module
¢ Loopback Mode

sEnl— (e PIEY (R ﬁFJFf)L?“ CAN H~ device Fi't 7 E‘i“On Bus” ﬁllﬁE
}Lﬁ_‘\ l{[%EHTXCAN RS RXCAN

e HrE|py Eilter » I\/Iask ?,BF»J;F@*B: [=
o i PN ERRRAEE YRR ER R
o 1 |~ & CAN BuUs FYiNp " ”‘W?ﬂvl—‘ =il
o =tl'= [ERFETEY Message !!
4+ Loopback mede 5 F'F ((Message)i:: Device ]| Jﬁ[[’ Hi=
+

CAN Module il TXCANSEZ H5 , iR e [FHaEs &
EIMABU Ee Alb [T RGE

+ i PIC18F458 f‘eifp‘éﬁ%r%ﬁ = EGSH [FEEEIEY Message
o |[d EEI‘W?‘“ 2 STANDARD) Data FRAME
° }]—J 5 [ Bytes, f9E ] EpXB oS

e 01,02,08,04ADRESH ((Channel @)
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Ex1 : Configure PIC18F458 at

‘Loopback Mode’
o F[H] AN738 [R5 | e

o CANInitialize()

+ H&E] PIC18F458 Py [E% [+
¢ CANSetOperationMode()

& E'W*I%%:' PIC18FEA58 Hyf 5=
o CANSetMask()

< E'JTFF%%—;RXMOBRXMl
o CANSetEIllter()

& E'JTFF%?\L_:?‘[ Eiliter E[fjpj'?:[’
s CANSendMessage()

s B
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Ex1 : Configure PIC18F458 at
‘Loopback Mode’
e F[®] AN738 Elfjﬁﬂ*@?“i‘i%ﬁ}ﬁ & ( Cont. )
o CANIsRxReady()
+ Bl S F’—‘, ARG [FF PN B
o+ CANReceiveMessage( )
+ A e
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Ex1 : Configure PIC18F458 at

‘Loopback Mode’
o EIfUE JI%*;%J LCD Elfjﬁ'ﬁfg;‘?
¢ OpenlLCD(void )
+ B LCD REEFIT (st
o LCD_Set Cursor(unsigned char , unsigned char )
< F%“Q‘: LCD Elfjjiﬁ:jg?hjﬁ,‘
¢ pPuUtsLED(char *)
+ ﬂfj’fF'Hfé‘ Data Memory FIIEIfJEJ"fHF?JHE? LCD
¢ putsLLCDO(const rem char *)
¥ =4S Program Memory F[IEﬁJH"fHﬁH% LCD
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Ex1 : Configure PIC18F458 at
‘Loopback Mode’
o I FB‘EJI?I% LCD ElfJF&'J*E:‘*‘Y ( Cont. )
¢ putcLCD( unsigned char )
+ JHI- 45 E LCD
¢ puthexLCD( unsigned char )
+ - '[—Iﬂ‘w“'[l16EHEI‘JJFF<$‘7§$—TJB"‘ LCD
e LCD ,fl,'J%,E_J TR (Prototype)g‘; F,Jb‘"
s WAP_LCD.h
e LCD F,'J%,E_J s g @?&EW‘
s WAP LCD.C
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RS-232

DC 9V
Input

J6
(RS-232)

J2
(32768Hz)

(LU ELYELY] -

y

by
i
{

N

i
Y

APP001 &1 zery

A/D VR Connecter

4

0000000 Omﬁggﬂoﬁ 0000
coCcoocoOoO (-J-2-F-F-F-1-]
COCCOO0OO0ODOOO0COQCO0QOOOO
0000000000000 0CO0O00O0CO0

w@ﬁg PORTD LED

84

- w0 YO ri—w
= O o fe€lim : d
mo 0 43w =
S === = - -
- D > ®ag = -3 noooaoooooooooogggg%
= il R 5 | 1
1 . e 5 4 = o = - 5 on:;ooogmg%oooo
- 2. 7a o NSRS = = DOOCOOCO00000C000000
e | WSS e o) -~ams == - - = YlCc00000000000000000
v 2 - |l S| - B = - “s W CCOCOCOC0O0CO0000000000
@ ‘ = 2ol T L ] o~ = - ©0CO0000C00000000000
-\ T— _-[; = g~ i = - o 0c00C00C00000C0C000000
- & - . xx o wE = - *SS 0000000000000 0C0000000
» 1 " { cum o ~ - im8 000000 CO0O000000000
= a s E: T ~sm®» T = - ZmsccocoO kElgcocccocococoa
- 4 = s 2 = - i 0000000 CO0000D00000
— ] (==~ mapeey. | eo i = - = _poooouo(gg - T-2-1-1-1-1-1-1-%-
e on e L - mE =1 - MBS CCCFrJOCCOOOCOOCCOCOOO0
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S REE R N MR ) = L™ o2 = t .41 ) FEsey
e T e T : = a® ATRD. e Ceva :zg
e— = e mmmm-g: a3
— - * e O""—hJL
g 'S = - o \0
kG ] FrE. ox =0
& @ - & U"‘Kg
o
o.0nnn.
a - - - g—- g
R Mo e Ne =N
a ¥ " - i o
'ﬁ cocog
- - € 5”, o000

2

X 16 LCD Module
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Ex1 : Configure PIC18F458 at
‘Loopback Mode’

e Simple Message In Loopback Mode

Confirm Fosc set to Change to Loopback
16MHz Mode by using
CANSetMode ()

\ 4

Use CANInitialize () to

Set Physical Layer Values Use CANSendMessage( )
to send the requested data
! out
Use CANSetMask() & 1

CANSetFilter to set
proper Mask & Filter
Condition

Is your TX Data in the
RXBUF ?
Use CANIsRxReady( ) to
check the availability of
receive data
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Ex1 : Configure PIC18F458 at
‘Loopback Mode’

® Simple Message in Loopback Mode
s [ZPY RXBO "FH%UF e 152 2
+ r@ﬁu[ﬁjﬁ/*ﬁ ¢ 1 Why ?
¢ Masks * Filters el 175G :
+ | Ejﬂﬂﬂij & E‘m[vLHﬁ;L EULIEY Message: ¥ rAATUL_ RXBX
+ szqiﬁ&ijf ;
° }H MASK 1= Eilter {18 &= Pp_:p JF%JL
o F%J}ﬁ‘ FVIasks AIEilters [iH;
. Set RXBXCONLRXM<1:0> hits, to 11"
e 5 MESSAGE_ID1 Al RX_Filter0 =/ BRINIE B ST 7

o CANIstRead ()}-[‘“ =2 (E e Heephack pJE‘mH e (A RIZEA0M S
SN 4ﬁ7{°@!kp£ﬁ%ﬂ¢’ﬂ ' f
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Ex1 : Configure PIC18F458 at
‘Loopback Mode’

o 2" RXBO fvi FF‘[ < [f CANIsRxReady( ) =0 >
o [HIF] CANRecelveMessage()}H RXBO o v
& j‘fj RX_ID1 %i=- 4= LCD Display g9 ( 4,0)
¢ st RX_Data Buf[3] & [4] =4 LCD Display f~ (12,0)
oo JI—'ﬁrjj %, % LCD Display %]/ * Ao
o (12,1) ﬂEﬁ 10 E0k 0 A/D 3@%4[@ 10..1023 |
¢ (12,00) 1= 16 = nf N e ] [0..03EE |
o (4,0) 557 177 Message ID
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Y %ﬁ]‘ PIC18F458 CAN Module

Microchip AN738 far PICLEXXXX
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PIC18F458 CAN Module Initialization

CANCON - CAN Control Register

R/W-1 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

_

bit 7 bit O

e CAN Module p [E5i 303 CANCON EY Bit5 to Bit7
¢+ REQOP<2:0> requests different operational modes
+ Configuration, Listen Only, Loepback, Disable, Normal

© ABAT}I"”TWEJF?EJ Transmit Buffer f1z4% pending ()
MESSAgES [Eiil_@l\

o WIN<2:0> e Bank 15 1Y CAN registers E20h -
=2=) FSOFE En, EF40h - E4ER, or E50h - E5ER = ’“er“%’[J
access bank g lﬂiiﬁ' = EGOR) - F76h

. WF“ F[rﬂ& S Jfr%jlifj,ﬁl FrIFaE > @l IFL‘J[Access Bank I
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CAN Module Initialization

CANSTAT- CAN Status Register

R-1 R-0 R-0 U-0 R-O R-O R-0 U-0
OPMODEZOPMODELOPMODEO| | ICODE2 | ICODEL | ICODEO | |

o OPMODE<2:0> = CAN Module Zl v B g | Efbi
¢ Configuration, Listen Only, Loopback, Disable, Normal

® |ICODE<2:0> returns current interrupt code bits

o [ Dl Si I%F copy = CANCON.WIN<2:0> bits, i
’;EéqL buﬂ‘er [ ?VEI(‘JE'T« S i

IERRe!WAKeITX0eITX1eITX2¢IRX0!RX1
| o001 ERR  [Emorinterupt |

| 101 [[ERReITX0eITX1eITX2+/RX0*RX1 x Buffer 1 Interrupt
[ 110  [[ERReITX0eITX1ITX2:RX0 x Buffer 0 Interrupt
[ 111 [[ERReITX0eITX1eITX2+/RX0/RX1sWAK ake-up on Interrupt
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CAN Module Initialization
Bit Timing EIJF_'EIE%H

Programmable Digital Phase Lock Loop (DPLL)
Max node-to-node osclillator tolerance up to 1.7%
— [k ﬁ?fﬁﬂfvﬁﬁ el 5 _ERLEEE 2 Time Quanta (TQ) A2 F"[ﬁ |
Max. = 25)
¢ Baud Rate Prescaler (BRP) | P%ﬂu' TQ.
%'[(Ig[ i[5l segments 7=y — [l bit, i =5 Segment (i I 2!
Fgéf;%ﬁr[ CAN bit timing i J%Jﬁ‘[ﬁ#
o Sync segment <zt L] L TQ

PRSEG SEGIPH SEG2PH

TQ‘TQ TQ‘TQ‘TQ TQ‘TQ‘TQ
1-8TQ 1-8TQ 1-8TQ

1TQ
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CAN Module Initialization

BRGCONI1 - Baud Rate Control Register 1

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

bit 7 bit O

e SJW<1:0> E'Jibﬁ%{g (Re)Synchronization Jump
Width

e BRP<5:0> t=: : Baud Rate Prescale
. ﬁzfﬂ BRP "= TQ. TQ =2 * (BRP + 1) /Fosc
%% JFU%{EI:‘U gRP S (HEE '*ﬂﬁﬁf i[SnEEN RO,
VE] J“

s Shorter TQ (|.e. Viere T1Q/hit) prevides relbust bit
iate
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CAN Module Initialization

BRGCONZ2 - Baud Rate Control Register 2

R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

bit 7 bit O

o SEG2PHTS jletfifif J:415] SEG2PH ( Phase

Segment 2 )

o SAM EX5— b guIVES ~E (1 or 3)

o SEGIPH<2:0> = phase segment 1 fy-="%
o Binary fHEAH 0 - 7 2E= X TQ -8 X TQ
¢ PRSEG + SEG1PH =75 >= SEGZ2PH
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CAN Module Initialization

BRGCONZ2 - Continued

e PRSEG<1:0> defines Propagation segment width
¢ Binary values of O - 7 correspondsto 1 x TQ -8 x TQ
+ Compensates physical delay in network
¢ PRSEG + SEG1PH >= SEG2PH
¢ PRSEG + SEG1PH >= Tdelay
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CAN Module Initialization

BRGCONS - Baud Rate Control Register 3

R/W-0 R/W - O R/W - O

____

bit 7 bit O

e \WAKEFIL enables/disables CAN bus line filter for
wake-up
o SEGZ2PH<2:0> defines phase segment 2 width

s SEG2ZPH >= SJIW
¢ PRSEG + SEG1PHI>= SEG2PH
¢ Overlaps with SIW and shrnks as SIW' changes
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CAN Module Initialization

Bit Rate Register Values

e For a baud rate of B at osc freqguency of Fosc,

® & o o

® ¢

bit=1/B
g=27* (BRP + 1) * Tosc

g = Thit/ N, where N Is Tg count per nominal bit

BRP = ((Fosc/N) /(2 * B)) - 1

Select a maximunm N such that (Fesc/N) /(2 * B)/Is
near integer value, where 8 <= N <= 25

Calculate BRP

Phiase Segment 2 = SIW = Ni= 0.30i (Integer
GpEeration)

Prop Segment = 2 (IVlay be increased as per length)
Phase Segmentd =N -1 -2 - Phase Segment 2
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CAN Module Initialization

Bit Rate Register Values - Example

e Configure 125 kbps at 16 MHz
o Thit=1/125kbps =8 uS
» Selecting N = 16,
4+ (Fosc/N) /(2 *B) = (16MHz/16)/(2 *125kbps) = 4
BRP=4-1 =3
Phase Segment 2 = SIJW =167*0.30 =5
Plep SEgmMeEnt = 2
¢ Phase Segment1=16-1-2-5=8
® Results: BRP<5:0> =38, SEG1PH = 7, SEG2PH =
4. SIW =4

*® & o
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Transmitter Buffers
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X

Transmit

Buffer
TXB1

l

Transmit Byte Sequencer

_______________________

Protocol
Machlne ‘

Recelve
Error
Counter

v

S |

_________________________

Shlft/CRC/Destuff - |

Comparator

cro<wo- M8

= BitTiming |
: Logic .

CAN Workshop 202

Message

Queue
Control

v Three Transmit Buffers

v Independent Selectable Priority
v Independent Abort

v Transmit Control Register Sets
Transmit Priority
v Not to be confused with
identifier message priority
v Higher number = higher priority
v/ Same priority TXPRI => higher
buffer number has priority



CAN Module Buffer Access

TXBnCON - Transmit Buffer n Control Register

R/W-0 R/W-0

__

bit 7 bit O

Three transmit buffers (0 <= n <= 2)

XABT returns transmission abort status

XLARB returns arbitration status

IXERR returns bus error status

XREQ requests transmission ofi current message

IXPRI<1:0> defines prierty of current message
¢ Higher the numiber, Righer the prority,
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CAN Module Buffer Access

TXBnSIDH - Transmit Buffer n Std. Identifier High

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

e SID<10:3> defines Standard/Extended

|dentifier bits
{ sip<10:3> }

SID10...SID3 | SID2...SIDO | ...

OR
| sip<10:3> |}

EID28...EID21 | EID20...EID18 | .. |
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CAN Module Buffer Access

TXBnSIDL - Transmit Buffer n Std. Identifier Low

R/W -x R/W -x R/W -x

__

bit 7 bit O

@ EXIDE declares current filter as Std./Extd.
® SID<2:0> defines Std./Extd. Identifier bits

{ sib<z0> } { ExioE }

SOF| _SID10..3 | SID2..0 |RTR| IDE | ..
OR

{ SID<2:0> } { EXIDE l EID<17,16> }

SOF| ... | EID20...18 [SRR| IDE_| EID17,16 | ..
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CAN Module Buffer Access

TXBnEIDH - Transmit Buffer n Extd. Identifier High

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

® EID<15:8> defines Extended Identifier bits
e Used for Extended Identifier value only

{ EID<15:8> }

SOF| EID28...18 | CTRLBITS | EID17,16 | EID15..8 | .. _
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CAN Module Buffer Access

TXBnEIDL - Transmit Buffer n Extd. Identifier Low

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

@ EID<7:0> defines Extended Identifier bits
e Used for Extended Identifier value only

{ EID<7:0> }

SOF| EID28...18 | CTRLBITS | EID17,8 | EID7..0 | ..
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CAN Module Buffer Access

TXBnDLC - Transmit Buffer n Data Length

R/W -x R/W -x R/W -x R/W -x

___

bit 7 bit O

e TXRTR defines current message as RTR
® RTR message has 0 data length

® DLC<3:0> defines length of current message
e Valid values are O - 8
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CAN Module Buffer Access

TXBnDm - Transmit Buffer n Data m

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

e PIC18F452 | 3 i Transmitter

e Transmit Buffer Jj ]| 5%
e T[XBODO to TXBOD7 for Transmitter Buffer O
e TXB1DO to TXB1D7 for Transmitter Buffer 1
e XB2DO0 to TXB2D7 for Transmitter Buffer 2
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CAN Module Buffer Access

(e e e 2
it TXBNCON.TXREQ = 0

5t Message ID §{ * TxBnSIDL , TxBnSIDH , TXBnEIDL
}XBnEIDH TRl Standard gy Extended Message
f

¢ TXBnSIDL.EXIDE 7 i byt
o }[?]’ 'ﬁifgjg[;ﬁ@ﬁﬁﬁ[ﬂ—’f‘g%'ﬁj + IIXBnDm registers

¢ = Z 8 (i Bytes
® i TXBDLC 3 * frELS[os e = ™
_ lﬁ%‘rﬂ TR 2L TXBNCON. TXPRI, I it i3
® tj ;I?nsmitter Buffer == 7 TXBRCON. TXREQ: bit F%{u_
Y

s Vessage willflve transmitted on next bus, idlie time
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AN738 CAN Subroutine




AN738 CAN Subroutine — Partl

o I'| N ELEIETE MiEs CAN e B l_f CEIEIE
I~ CAN Su routlne

o CANInitialize()

¢ CANSetOperationMode( )
¢ CANSendMessage()

o CANIsTxReady( )
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AN738 CAN Subroutine — CANInitialize( )

e CANInitialize ( BYTE SJW , BYTE BRP,
BYTE PHSEG1 , BYTE PHSEG2 ,
BYTE PROPSEG ,
enum CAN_CONFIG_FLAGS config ) ;
® [FEuELS yE2EirsE CAN Module Tﬂﬂ?wF’[[’“ IS =
& SJW 1 threugh 4
BRP : 1 through 64
PIHSEGI. : 1 through 8
PIHSEGZ : 1 through 8
PROPSEG : 1 threugh 8
enum CAN_ CONEIG ELLAG : See next Page

® ¢ ¢ ¢ o
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AN738 CAN Subroutine — CANInitiaIize( )

o ['fHE £ CAN_CONFIG_FLAGS B[RS , &
C ANtk e() T IR B G S Fi

o F" %4-'|:g"lfl‘ & s SR

Value

CAN_CONFIG_DEFAULT Specifies default flags

CAN CONFIG PHSEGZ PRG_ON Specifies to use supplied PHSEGZ value

CAN_CONFIG_PHSEGZ FPRG_OFF Specifies to use maximum of PHSEG1 or Information Processing
T|r"r|n—1 {IFT), whichever is greater

CAN CONFIG LINE FILTER ON Specifies to use CAN bus line filter for wake-up

CAN COMNFIG LINE FILTER OFF Specifies to not use CAN bus line filter for wake-up

CAN_CONFIG_SAMPLE_ONCE Specifies to sample bus once at the sample point

CAN_CONFIG_SAMFLE_THRICE Specifies to sample bus three times prior to the sample point

CAN CONFIG_ALL MSG Specifies to accept all messages including invalid ocnes
CAN CONFIG WALID XTD MSG Specifies to accept only valid Extended ldentifier messages
CAN CONFIG WALID STD MSG Specifies to accept only valid Standard Identifier messag
CAN CONFIG_ALL VALID MSG Specifies to accept all valid messages

CAN CONMFIG DEL BUFFER OM Specifies to hardware double buffer Receive Buffer 1
CAN CONFIG_DEL _BUFFER_OFF Specifies to not hardware double buffer Receive Buffer 1
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AN738 CAN Subroutine — CANSetOperationMode( )

® CANSetOperationMode ( enum CAN_OP_ I\/IDOE mode )
O ﬁﬁ%gﬁ CAN_OP_MOPE 1Al RSN = S
AlEISet JerationMode() fl‘ij}[{ 7[J%§HI|EIJ|—~ /[J%[T‘ﬂjn

o Hi# = CANSetOperationMode () [ , I-5i4* Pending fiY Message %’71@:
bort I

CAN OF MODE NORMAL Specifies Normal mode of operation
CAN OF MCODE SLEEFP Specifies SLEEP mode of operation

CAN_OF_MODE_LOOCF Specifies Loopback mode of operation
CAN_OP_MODE_LISTEN Specifies Listen Only mode of operation
CAN_OF MODE_CONFIG Specifies Configuration mode of operation
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AN738 CAN Subroutine — CANSendMessage( )

(unsigned long id , BY TE *Data
BYTE Datalen,
enum CAN_TX MSG_ FLAGS MsgFlags);

S HNRESS Y

o Id: phstliErEpy message ID

“Data E\”[‘“WFITE fpffljﬁ = & e HIRE J*—E'ﬁp'* i

Datalen : flEGS e e~

VisgFlags s ¢y CANLTX_MSG_ELAG E|f=po3FEfis &
o P

*® o o
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AN738 CAN Subroutine — CANSendMessage( )

& CAN_TX_MSG_FLAG E[f=py3[Z flfp
o HIIFRME A& A

| Priorityvalue [ Meaning |
CAN_TX_PRIOCRITY_O Specifies Transmit Priority O

Specifies Transmit Priority 1

Specifies Transmit Priority 2

CAN_TX_PRIORITY_3 Specifies Transmit Priority 3
Note: See the PIC18CXXE data sheet for further details on transmit priority.

Identifier Value | Meaning
CAN_TX_STD_FRAME Specifies Standard ldentifier message

CAN_TX_XTD_FRAME Specifies Extended |dentifier message

Message Value | Meaning

—‘
|

CAN_TX_ RTF{ FRﬁnHE Specifies F{TR message
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AN738 CAN Subroutine — CANIsTxReady()

e BOOL CANIsTxReady( void ) ;
& ﬁﬁﬁ, fg?\,? | = [ TX Buffer pLe* #EET * eros|py
o [BEE
+ TRUE : =D&~ f[i CAN Transmit Buffer xL2=Hv
+ FALSE : 2% (= [i CAN Transmit Buffer xL2=Fy

o [EGSHEF AP PR e AL P
T'ransmit Buffer
iIfCCANIsTxXReaady( ) ) ........
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MCP250XX Developer’s Kit
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MCP250XX Developer’s Kit

® {1 S PG = [T A TR

. @l £ 55 MCP250XX | St e

o 2k CANKING fi et (=5 [ pAF~ Bus Monitor

s MCP250XX i @1}3‘515" Kit == (& [Prtegaf 5 & e J%
SR iE
+ AID fip = | ’ijF
+ PWM ﬁﬁ]HHH
+ Digital /O

® s /fjﬂ CAN Node F4 g, T[T }ggﬁ' ]
% CANINode & = % CAN Network fi4e =]V

e = PC /i — Parallel PORT
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What's CANKiIng for Window

@ p ‘e MCP250XX , MCP2510 , PIC18C658/858
Evaluatlon Kit ?éqt“'jj CAN Appllcatlon [N 55
¢ ' [=L CAN BUS Monitor
o FUROT - B =
+ | F%Juﬁugﬁ J i~ Bus Speed
P B = CAN Node e
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How CANKiIng Work

Welcome to CANEing |

o i~ CANKing Sl o cAN

Z/I:I—IZE ﬁtj IEI J—r /F [ Welcome to CANKing!

wWhat would you like to do?

o Eal— ’F[ F' NEZEY ’Eﬁ ZE] P—

0 Start using C

= [ L= N U:
N ]
S F J E?ru oF
n new and great updates to CAakking. And if wou have any question abouk

‘ Ej‘j = /F [ ” I[E I F{;‘[ lé[:_ J]:{—)g{ 74& q - |::---r.'t ask me again. ® ® out

—}Sr/ _J FJ E,wsg_g _CiNng 4.elp : = 10| x|

o [FIH]BT= ZERIEIEAE
ANKIng| A= E

Features
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How CANKIng Work

Warning !

— r— FERTE0 i unexpected ways. ‘CANKIng %E?\Flfjﬁw_ﬂnﬁq,’
*Open an Existing Project fi* i J# 5T
(=3 Elfjgjl £

*{fi "] Template = Fi° E:Fj?i[fulgg ST

8 i

[ Don't shawe this warning in the Future

CANEing for Windows

Creake a New

EMCP 2510 e
Evaluation Ev:
E Board

&. £ Pre

% Template

& EmptyP

on the

"~ Open an Existing Project
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How CANKIing Work
12'] Template — MCP25050 Evaluation

Board Ry 3§’

— 3] =]
3 tidons
D S0S0 8 = - — 1O =]

Bus Statiskics i Bus Parameters I et
[ Bus Load

0 T

Tokal Per Second 9 Crverrun
R®E messages: o o
TH messages: o o

gy Clear |

Bus Speed: 125.000 kbitfs

| Bus Paramekter: [
Bit Eiming:  ©=5, S1=5, 52=35, SP=62.5%, SJWw=1 |

e
mr =0 On Bus £ On Bus 7 Error Passive

@ OFF Bus £ Error Warning

x So OfFF Bus

rEwal Board Status
& E-val Board Mok Found,

MIcROCKHIF

i Module ©On Bus i application owerrun

Farallel Port Address: $375

FResek Board

—Period:
Period: ilDDD ms
T Periodic Read
|

Analog O Inpuk:

I
| Awailable Formatkers:

Analog 1 Inpuk:

Standard Text Format Ai

Interprek King's Pages e

Simple Alarm Use @ L] L]
Pass Filter - ; GP4:Ledd SPS:Ledl SP&:Ledz

Active Formaktkters:
Standard Texk Farmat

T Periodic Write

i
Pl Freguency: J

T Periodic Write

P2 Doaky Crecle: J

(H]=F (=10 o Eemc-we

--i:cirmats Zak messages as bexk,
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Ex2 : GO On the Bus

2 EX1.C |1 CANInitializat 155 =
ofgjjg F| nitialization( ) fl I~ | ﬁ ﬁﬁl

® }[ﬁ”iﬁ@\TCAN OP_MODE_LOOP: 575y
® }[ﬁ MESSAGE_|ID1 M‘*E@}‘F[iilﬁl'fw(OXlOO 0x150

)
o RS EX2.C

122 CAN Workshop 202



Ex2 : GO On the Bus

o ;[7@? Compiler %= % , PIC18F458 TXBO fJEY

*[’1 F 19 MESSAGE_IDA £ Message 1D

J@‘j\_q[

o [<5i NORMAL MODE 1, i PIC18F458 /7

FIUMZE e =

e [iiI”] CANKIng, 15 | PC uj’j%“;ﬁ [Nl -
5 CAN Node [EfsfsH-E ]

¢ Ox100r, Ox1L10r, Ox120;, Ox130 , Ox140 , Ox150

\ l\\[

1%
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Recelve Buffers
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PIC18F458 Receive Buffer ﬂvﬁlﬁﬁljyt\:

 ——

o BILJEFISTI , ST IS 2

¢ Fllters

+ RXEnSIDH,RXEnSIDL,RXFREIDH;RXEREIDL

¢ Mask

+ RXMnSIDH,RXMnSIDL,RXMREIDH , RXMnREIDL

¢ Buiffer Mode
+ RXBRNCTRL.RXM <1:0>

+ ERIS I e Message !

e All Validi Standard , All'Validl Extended , Both
Valid Standard/Extended or All'Message

s SREIRIEIALE: Bit Rate (CH{SH )
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CAN Module Buffer Access

RXBOCON - Receive Buffer 0 Control Register

R/C-0 R/W-0 R/W-0 R/W-0

| RICO RW-0 RWO UO RO _RWO RO _ RO |
| RXFUL | RXM1 [ RXMO |~ [RXRTRRO|RXBODBEN| JTOFF | FILHITO |

® RXFUL returns/clears buffer full status
o Set by CAN ESM and cleared by software

® RXNM<1:0> defines buffer mode

o Toreceive all valid, only Std., enly Extd. Or all messages
Including these with| errers

® RXRITRRO returns RITR status

o RXBODBEN defines; hardware double-buiier eption
s Buiier 0 everliow will lead Buiier 1
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CAN Module Buffer Access

RXBOCON - Continued

e JTOFF (Jump Table OFFset) maps Buffer O filter
hit Information to that of Buffer 1

¢ [0 be reviewed In next slide

e FILHITO returns filter number which caused
receive

o RXEOor RXEL
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CAN Module Buffer Access

Receive Buffer Modes

e Defined by RXBNCON.RXM<1:0> bits

¢+ “Receive All (Including Invalid)”, “Receive Valid
Extd.”, “Receive Valid Std.”, “Recelve All Valid”

e Recelve All (Including Invalid)”
¢ Acceptance mask/filter values are overridden
+ Provides Basic CAN functionality

® Recelve Valid Exid./Std.”
s RXEnSIDL.EXIDEN must match

® Receive All VValid”
o RXEASIDL.EXIDEN IS used
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CAN Module Buffer Access

RXB1CON - Receive Buffer 1 Control Register

R/C-0 R/W-0 R/W-0

| RICO RW-0 RWO UO RO RO RO _ RO |
| RXFUL | RXM1 [ RXMO | [RXRTRRO| FILHIT2 | FILHITL | FILHITO |

® RXFUL returns/clears buffer full status
o Set by CAN ESM and cleared by software

® RXNM<1:0> defines buffer mode

o Toreceive all valid, only Std., enly Extd. Or all messages
Including these with| errers

® RXRITRRO returns RITR status

o ElILHII<Z:0> returns filter number wWhich caused receive
o RXFO, RXFL, RXF2, RXE3, RXIF4, RXIF5
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CAN Module Initialization

RXFnSIDH

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

o SID<10:3> defines Standard/Extended

|dentifier Eilter bits
{ sip<10:3> }

SID10...SID3 | SID2...SIDO | ...

OR
| sip<10:3> |}

EID28...EID21 | EID20...EID18 | .. |
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CAN Module Initialization

RXFnSIDL

R/W -x R/W -x R/W -x

__

bit 7 bit O

@ EXIDEN declares current filter as Std./Extd.
® SID<2:0> defines Std./Extd. Identifier Filter bits

{ sib<z0> } {ExiDEN]

SOF| _SID10..3 | SID2..0 |RTR| IDE | ..
OR

{ SID<2:0> } {EXIDENI EID<17,16>}

SOF| ... | EID20...18 [SRR| IDE_| EID17,16 | ..
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CAN Module Initialization

RXFnEIDH

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

e EID<15:8> defines Extended Identifier Filter bits
e Used for Extended ldentifier Filter value only

{ EID<15:8> }

SOF| EID28...18 | CTRLBITS | EID17,16 | EID15..8 | .. _
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CAN Module Initialization

RXFnEIDL

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

e EID<7:.0> defines Extended Identifier Filter bits
e Used for Extended ldentifier Filter value only

{ EID<7:0> }

SOF| EID28...18 | CTRLBITS | EID17,8 | EID7..0 | ..
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CAN Module Initialization

RXMnSIDH

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

e SID<10:3> defines Standard/Extended

|dentifier Mask bits
{ sip<10:3> }

SID10...SID3 | SID2...SIDO | ...

OR
| sip<10:3> |}

EID28...EID21 | EID20...EID18 | .. |
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CAN Module Initialization

RXMnSIDL

R/W -x R/W -x R/W -x

___

bit 7 bit O

e No equivalent “EXIDEN”
e SID<2:0> defines Std./Extd. Identifier Masks,
EID<17,16> defines Extd. Identifier Masks only

{ SID<2:0> }
SID10...3 SID2...0 |RTR| IDE | .. |
OR
{ SID<2:0> } {E|D<17,16>}

SOF| ... | EID20...18 [SRR| IDE | EID17,16 | ..
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CAN Module Initialization

RXMnEIDH

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

e EID<15:8> defines Extended Identifier Mask bits
e Used for Extended Identifier Mask value only

{ EID<15:8> }

SOF| EID28...18 | CTRLBITS | EID17,16 | EID15..8 | .. _
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CAN Module Initialization

RXMnEIDL

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

@ EID<7:0> defines Extended Identifier Mask bits
e Used for Extended Identifier Mask value only

{ EID<7:0> }

SOF| EID28...18 | CTRLBITS | EID17,8 | EID7..0 | . _
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CAN Module Buffer Access

RXBnSIDH - Receive Buffer n Std. Identifier High

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

e SID<10:3> defines Standard/Extended

|dentifier bits
{ sip<10:3> }

SID10...SID3 | SID2...SIDO | ...

OR
| sip<10:3> |}

EID28...EID21 | EID20...EID18 | .. |
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CAN Module Buffer Access

RXBnSIDL - Recelve Buffer n Std. Identifier Low

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

_

bit 7 bit O

e EXID declares current messages as Std./Extd.
® SRR indicates RTR when EXID = 0, else meaningless
e SID<2:0> defines Std./Extd. Identifier bits

{ sip<20> } { exio }

SOF| _SID10..3 | SID2..0 |RTR| IDE | ..
OR

{ SID<2:0> } { EXID lEID<17,16>}

SOF| ... | EID20...18 [SRR| IDE_| EID17,16 | ..
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CAN Module Buffer Access

RXBnEIDH - Receive Buffer n Extd. Identifier High

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

® EID<15:8> defines Extended Identifier bits
e Used for Extended Identifier value only

{ EID<15:8> }

SOF| EID28...18 | CTRLBITS | EID17,16 | EID15..8 | .. _
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CAN Module Buffer Access

RXBnEIDL - Recelve Buffer n Extd. Identifier Low

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

@ EID<7:0> defines Extended Identifier bits
e Used for Extended Identifier value only

{ EID<7:0> }

SOF| EID28...18 | CTRLBITS | EID17,8 | EID7..0 | ..
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CAN Module Buffer Access

RXBnDLC - Receive Buffer n Data Length

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

U0 RW-x RMW-x RW-x RMW-x _RMWxX _RMW-x _RMWx |
| [rxrTR| RB1 [ RBO | DLC3 [ DLC2 | DLC1 [ DLCO |

bit 7 bit O

® RXRTR defines current message as RTR
® RTR message has 0 data length

e RBI1, RBO reserved by CAN spec, read ‘O’

® DLC<3:0> defines length of current message
e Valid values are O - 8
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CAN Module Buffer Access

RXBnDm - Receive Buffer n Data m

R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x R/W -x

bit 7 bit O

o [flif Receive Buffer , Frily™ | fi5] £}
e Buffer 0 : RXBODO to RXBOD7 ( 0xF66 — OXF6D )
e Buffer 1 : RXB1DO0 to RXB1D7 ( OXF56 — OxF5D )

e RXBO ﬁ'l%,%ﬁﬁ ID Registers » Data Buffer f’JTE'JElf‘J A L
£ OXF60-0OXF6E ( It's )

e RXB1 FIJ J‘]ﬁiﬁ[ﬂ—’ﬁé%%_’ CANCON.WIN< 2:0 > _*NEB’_FIL

—_—

42 OXF50 — OXF5E fivit iH&pjEe= 0xF60-0XF6E
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CAN Module Buffer Access
Y I 1>
FJ" RXBNnCON.RXFUL B‘} PIR3.RXBnIF =1
o5 PIE3 RXBnlE = 1 Eﬁ ﬁ“d[gﬁﬂl'ﬁ&

“*F“ ' RXBnDm i |5 = Recelve Buffer AR Zu
(= % 8 Bytes )

=i Message ID & ﬁﬁ'?’ﬁ’_ﬁ*
/5% RXBNCON.RXFUL & 7«
o RXBNCON.RXEUL HeE(E= T, CANImodule
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AN738 CAN Subroutine




AN738 CAN Subroutine — Part?2

o I'| NELETETE A E S CAN e E &_Ef CEIEIE
I~ CAN Su routlne

o CANSetMask( )

» CANSetFilter()

¢ CANIsRxReady( )

¢ CANRecelveMessage( )
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AN738 CAN Subroutine — CANSetMask( )

® CANSetMask ( enum CAN_MASK code |,
unsigned long Value
enum CAN_CONFIG Type ) ;

® ’M%x#’ Az RrEr CAN Module 3£ = MASKEH Jr%‘f R =

& code  ESA AL CAN_MASK  H I[8=7[[2 i

+ \_565“%/[%‘ L= (& Buffer [~ MASK

+ CAN_MASK_Bl or CAN_MASK_B2
o Value:long e e [H{[HY MASK i, S5 ERs 11 or 29 bits |5 Message D i
o lype: ESASAELHICANLCONEIG [

+ \_93&{%[%‘1[:?\’1; Standard i Extended|iD; 9 Mask

+ CAN_CONFIG_STD_MSG or CAN_CONEIG,_ XTD. MSG
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AN738 CAN Subroutine — CANSetFilter()

® CANSetFilter ( enum CAN_FILTER code |,
unsigned long Value
enum CAN_CONFIG Type ) ;

® ’M%a;f"iﬁnglﬁf CAN Module == Filter Jr%'f R
& code : ESAY AL CANL_FILTER  H (S=7[[2i
% \_ac;“{%lr%JHF [l Buffer: (i~ Eilter.
+  CAN_FEILTER /AR HlFoe 35 g i
o Value': long e e EH|EY EILTER [H, 55 Ehs 11 or 29/hits [~ Message I

fi

o lype: ESASAELHICANLCONEIG [
+ \_aﬁsu%/[%‘—&?\b Standard i ExtendediiD i Eilter
+ CAN_CONFIG_STD_MSG or CANL CONEIG. XD, MSG
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AN738 CAN Subroutine — CANSetFilter()

e CAN_FILTER %R F[IFYE | 3552 il g
o [UFEEEE 1= FE T CANSetFilter () 98T fil= 8

Value | Meaning |

Filter 1 value

CAN_FILTER_B1_F1 Specifies Receive Buffer 1
CAN_FILTEE_B1_F2 Specifies Receive Buffer 1, Filter 2 value
CAN_FILTER_B2_F1 Specifies Receive Buffer 2, Filter 1 value
CAN_FILTER_BZ2 F2 Specifies Receive Buffer 2, Filter 2 value
CAN_FILTER_B2_F3 Specifies Receive Buffer 2, Filter 3 value
CAN_FILTER B2 F4 Specifies Receive Buffer 2, Filter 4 value
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AN738 CAN Subroutine — CANIsRxReady( )

® BOOL CANIsRxReady () ;
o T AR E ([ E BT R e
o (RN
+ TRUE: &= [~ =Ter i Receive Buffer
+ FALSE:j<¥| = [ferf]: Receive Buffer
o SHHRuET CANISRXReady () [ {2 e e [ S5 e i oo Il
I (CANISRxReady())

{
CANReceiveMessage (...... )
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AN738 CAN Subroutine — CANRecelveMessage( )

® CANReceliveMessage ( unsigned long *id ,
BYTE *Data ,
BYTE *Datalen

enum CAN_RX MSG_FLAGS *MsgFlags
) ;

o &I nuszgi il * CANReceiveMessage '/ [Fifl
CARI Viodule 555 ]

Aid FL = hiv: Message D) gtz nti=

*Data : i b pis(iy Buffer J7 P o il

*Datalen : 'ﬁ’ﬁﬁ’ﬁ?@‘?ﬁﬁ[%@ iR

*MSQEIags & a5 s Hua e =

® ¢ ¢ o
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AN738 CAN Subroutine — CANRecelveMessage( )

o SN[ ﬁ =AIAEREIES
o HErh=
o If (MsgFlags & CAN_ RX_ RTR FRAME ) vvvovveeorereoses oo

| BufferValue [ Meaning
Specifies Receive Buffer Filter 1 caused this sage to be accepted
CAN _RX_FILTER 2 Specifies Receive Buffer Filter 2 caused this age to be accepted
CAN_RX_FILTER_3 Specifies Receive Buffer Filter 3 caused this age to be accepted
Specifies Receive Buffer Filter 4 caused this sage to be accepted
Specifies Receive Buffer Filter 5 caused this sage to be accepted
Specifies Receive Buffer Filter & caused this age accepted

Condition Value | Meaning

CAMN _RX_OVERFLOW Specifies Receive Buffer overflow condition

CAN_RX_INVALID_MSG Specifies invalid message

CAN_RX_XTD_FRAME Specifies Extended ldentifier message
CAN RX RTR_FRAME Specifies RTR message
CAN_RX_DBL_BUFFERED Specifies that this message was double buffered
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Ex3 : GET Data From Bus

® Jif EX2.C f]1 RX_Filter0 Fifv[*| #wlsrt‘g, 0Xx88
o JR[Ed5EAY EX2.C H Y EX3.C

o [WE = 7 FY Message ID £ 0x88 FF Faeaia
2= s F [EFJE“WHP % LCD Dlsplay B ’%i l-

o | EX3.C fuEi(EL1E, T
Fle

}[%_RX FllterO ol S 28 l!f

ﬁJ Message 1D, Jisz & F\‘ A Al
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Ex4 @ I-fEfv On Bus A5-

e F|=/l|Message J/ﬁ'}, i H4o3E  LISTEN ONLY MODE
s ERTD QWF&, R |R/Z* CAN network
o UEE(= Do AT i MCP2510 EEr NORMAL MODE 7]
ﬁF[?ﬂ:ﬁH e
® i EXS.C [Sdimsy EXA.C , i CANSetOperationMode() fllif

—

PIC18F458 %ﬁfﬁ—_% LISTEN ONLY mode
o T CANIniFiaIize() e ;
CAN_CONFIG_FLAC—ES I fEIF%}%JJﬁ Eilter & Mask Elfj?héﬁg‘[

* Hi- f[ﬁfﬁ%ﬁj CANIsRxReady(() VA5G = HiZH#el==] Message D =
OXO88, (- ] s

& E'ﬁtﬁﬁ’%ﬁi@[’ﬁ*'%éi%“ CONEIGURATIONI moede

+ A CANInitialize() jﬂ??ﬁfﬂgéﬁ%{f
AN CONEIG_VALID. STD. MSG sit: CANLCONFIG, FLAGS,, Ii[
gll% Filter: & Mask =iy B = Valid Standard \Vessage

& jlr% PIC18EA58 £ NORMAL mede:, e | il I*ﬁfj’i*‘ﬂﬂg‘“é Il

4

1

L
\l: [
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EX5 :
REMOTE Transfer Request
e REMOTE Transfer Request 5 fEA 421, :
o i TXBNDLC [i4 bit 6 (RTR ) & 7 L, 17
¢ TXBnDLC (¥ DLC<3:0> ?{uf} “0”
¢ Message ID ( TXBnSIDH , TXBnSIDL , TXBREIDL &

—arta
—_—

TXBnEIDH ) ﬁhﬁ%ﬂ * ¥ Message ID

. Eﬁ RTR Frame ["ézﬁﬁ”j" TR el iv Message. D, 5= <ps
SRR

o ";‘?E"SFYEX4.C : Er, TMR1_OVERFLOW = 1 [ P = e ]

] L‘,%’ﬁﬁ{u_’ﬁ@ Message D =" RTIR Frame

® [FI” [ ANi736 v CANSendMessage( ) <=t RTR Frame
. ;é%ﬁAN_Tx_RTR_FRAME 1= CAN_TX_MSG, FLAGS fi9%=

s JI= ([F==by Datalen =i “07 I
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EX5 :
REMOTE Transfer Request

o ST EE EXS.C
¢ RTR Frame [~ ID}[{’[ 5 HIIEL Ox81. .. Ox86 Fﬁ[’[ﬁf
CAN Node {7t 1957 lé?‘r%?é
* - ;ﬁé‘L['Sf:E[J RTR Frame /5 A/D Elfj"g‘?ﬁﬂ@[,l‘}?} RTR
Frame EffrfF*,?{gz’ffJ Message ID; Bl
S 5‘[/ l['j[ﬁ{%lode jg'ufééﬁ ["l‘:}’p’{g : }[ifj?‘i LCD &5 = ifﬁﬁfj
|'El
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EX6: 3% * J%k?q‘
REMOTE Transfer Request
o 5ty M RTR Frame s Bixf~erl] i, BV oy r-#F I
RTR Frame = [~ JIENAEZY EX6.C
o fHIP] RXBL 159} i RTR Frame

+ RX_Filter2 te RX_Filters HIEJ Iﬁ%lﬁ%{%ﬁglu IS
MESSAGE_ID1 FlJ[ﬁjﬁl[ﬂ I\Why 272

+ =i RXBL [~ MASK [ JF%ﬁL _FJ\IL~7F}T§' |

s + RXB1 “EJ?r;HLj\ o IT F/\ NS Es H“EIUILHF e 5 AID) S
. RX D2 = MESSAGE_ID1
¥ [H'FU JllEEET I CAN_RX. RITR. ERAME = Tirue

o ? e EEREE AL B GANMessageklag
® EJ”LUJL—BA £
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EX6 : % *? J‘%?ﬂ‘
REMOTE Transfer Request

o — Vi }‘“EIOxlOO 0x150 = u I\/Iessage

ID 4352 RTR Frame . ﬂvﬁb{ i Ej AN
= CANKing| FvEH ﬁjg F7 W?T‘U TR Fr
1

FI3~F~ Node j:f‘_H',E
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Microchip PIC18FEXXX
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ECAN



ECAN |

ECAN

What Is the ECAN moedule and
what makes It special?
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PICmicro®s ECAN Module

e The ECAN module is compatible with the Bosch
specifications for CAN 2.0B

e [hree Operational Modes in One CAN engine

¢ “Mode 0" legacy Moede -

¢ ‘Mode 1" Enhanced Moede ’ e N

¢ Moede 2" EIEO Mode - ECAN
NS

ﬁH"‘“’-—‘.’i‘

e Moedes 1 and 2 suppert DevicelNet Pretecol

161 CAN Workshop 202



ECAN | _
ECAN

64/80 Pin ECAN Solution



Device Definition for 80-pins

e PIC18F8680 e Core
¢ 64K bytes Enh. Flash ¢ 16-bit instruction
+ 8x8 hardware Multiply
¢+ 3SKbytes Data RAM s Multi-level Interrupts
¢+ 1024 bytes Data E? ¢ 10MIP at 10MHz
® Peripherals
¢ Analog
e PIC18F8585 + 10-Bit ADC
¢ 48Kbytes Enh. Elash 4+ 2xComparators
¢ 3K hyles bata RAM * (iommumcaﬂon
¢ 1024 hytes Data E? + SPI/IZE
+ Panallel’ Slave Port
*
® Packages s Timers

4+  3Xxd6), IX8 BItS
¢ S0TQEP (68 1/0) + IXCCP & 1 ECCP
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Device Definition for 64-pins

e PIC18F6680 e Core
s 64K bytes Enh. Flash ¢ 16-bit instruction
+ 8x8 hardware Multiply
¢ 3Kbytes Data RAM ¢ Multi-level Interrupts
¢+ 1024 bytes Data E? ¢ 10MIP at 10MHz
e PIC18F6585 e Peripherals
¢ Analog
¢+ A48Kbytes Enh. Elash + 10-Bit ADC
¢ 3K byies Data RAM + 2xComparators
o 1024 bytes Data E2 o Communication
*
+ SPI/I2C
e Packages + Parallel Slave Port
*
s 64 NEEP(521/0) o Timers
¢ 68L PLGCC (52 1/@) + 3xd6, IX8IBits

+ IXCCP & 1 XECCP
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ECAN Module “Legacy Mode”

e Mode O: "Legacy Mode"

o Legacy Mode uses the same CAN interface as the
MCP2510, PIC18C658 & PIC18F458

¢ It provide for seamless migration from existing PICmicro®
CAN devices to new PICmicro®’'s with ECAN

Mode 0 Resources /
3x X Buffers (Dedicated) 223
2x RX Bufiers (Dedicated) |
Ix Message Assembler Buiier - ECAN
. . ———

6x Eull Acceptance Ellters __
2x EullFAcceptance Masks = 9
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ECAN Module “Enhanced Mode”
e Mode 1: "Enhanced Mode"

¢ The Enhanced Operating Mode provides additional
resources and expanded functionality over and beyond what
IS offered in Mode 0 “Legacy Mode

Mode 1 Functionality
[DeviceNet protocel support in hardware

Mode 1 Resources:
3x Ipx Buffers ([Dedicated) / _
6x TXIRX Buffers (Independently. Configured) ' "’ 4
2% RX Buffers (Dedicated) | ECA N
Ix Message Assembler Buifer \ |
16x Full Acceptance. Filters = Y o
2x Eull’Acceptance Masks \ Mgy _ 9
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ECAN Module “FIFO Mode”
e Mode 2: "FIFO Mode"

o RX buffer are NOT associated with a given Acceptance Filter.
Messages are stored in the FIFO buffers based on the
sequence In which they are received.

Mode 2 Functionality
[DeviceNet protocel support in hardware

Mode 2 Resources: 740
3x X Buffers (Dedicated) '“ re sy
8x EIE@) Buffer, =
(6 buffers are Independently: Configuralblie) 3 ECAN
1x Message Assembler Buffer \ \“-_ |
16x Full Acceptance Filters N
2x Full Acceptance: Masks e
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ECAN =

28/40 Pin ECAN Solution
With EIS
&
nanoWatt Technology



Enhanced Flash
Devices In 40/44-pins

e PIC18F4680 e Core
¢ 64K bytes Enh. Flash o Extended Instruction Set
+ 8x8 hardware Multiply
v 4iDyies Dae R o 10 MIPS at 10MHz
¢ 1024 bytes Data E? ¢ nano\Watit
® Peripherals
® PIC18F4585 ’ Ana'fg S ADC (11 o
¢ 48Khytes Enh. Elash : 2xE§o|_mparat(orsC )
¢ 4K bytes Data RAM . ComénUUgESIII_O(TIN)
*
o 1024 ytes Data £ + NISSP. (SPI/MIZC)
® Packages Tf ECAN
N/ IMENS
v 40 DIE(S6//0) 4 3x16, 2x8 Bits

s 44 TQFP/QEN (36 1/0) + IXCCP & 1XECCP
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Enhanced Flash
Devices In 28-pins

e PIC18F2680 e Core
¢ 64K bytes Enh. Flash ¢ Extended Instruction Set
¢ 8x8 hardware Multiply
¢ 4Kbytes Data RAM + 10 MIPS at 10MHz
¢ 1024 bytes Data E? ¢ nano\Wait
e PIC18F2585 e Peripherals
¢+ Analog
o 48Kbytes Enh. Elash 4 10-Bit ADC (8 ch)
¢ 4K bytes Data RAM + 2XComparators
o 1024 bytes Data E2 ¢ Communication

+ EUSART (LIN)
+ MSSP (SPII/MI2C)

® Packages + ECAN
o lImers
» 28l SDIP/SOIC (25 l/O) + 3x16. 2x8 Bits

+ 2xCCP
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ECAN Module on a 28/44 Pin Device

Extended Instruction Set on a CAN Device

Changes to the naneWatt module

What's New?

Development Teols Support

171

CAN Workshop 202



PIC18F4680 %] CAN MCU £f
%] PICLI8FX58 i 2| #pushizs

o [THE| PICIBFAS8/258 i il | [ 7~ F5Ser /i
S uﬁﬁﬁiﬁf

More Memory.

Better Power Management

More ADC Channels

EFaster ADC

Analog Comparaters

Optimized Core fer RTOS

LIN capable UART:

0000000
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PIC18F458 g . MPC18F4680
If[fj:_:'. F;I% I N ”
PIC18F458 PIC18F4680/4585
Optimized Core for RTOS Traditional E.I.S
More Program Memory 32Kbytes 48K or 64Khytes
More RAM 1.5Khytes 3Kbytes
More EEPROM 256 bytes 1024 bytes
Boot Block 512 hytes 2K hytes
Better Power Management Sleep/TIMRL (2) nane\Watt (6)
More ADE Channels 8 ADDC Inputs 11 ADEC Inputs
Faster AbC SOKSPS 100KSPS
LINFeapahlel USAR, Seftware Yes
AXPILL @onfiguration [=use [=use // Sefit PLLL
\WDily ime 20ms Up te 2 minutes
CAN Engine CAN ECAN
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Extended Instruction Set Core
Here Is what has Changed

e PIC18F Architectural Enhancements:
¢ One (1) new addressing mode (Literal Indexed)
o Eight (8) new instructions

e [|he “Extended Instruction Set” and “Literal
Indexing” are transparent to the custemers using
HCH

These extensions greaily: simplify the code that Is
needed for seltware stack accesses.
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New Indexed Addressing

Indexed literal
addressing
remaps the

access RAM

window! to be a
Stack offset
WIRAoW.

= banked addressing

= unbanked addressing

175

0x0

Access RAM

0x80

.............................. “ 1 0xf80

SFRs
Oxfff

raditienall 1L8J=
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Extended Instruction Set

e® EIS consists of 8 new Instruction
o ONLY ESR2 Is effected by these new Instructions

Code size on

EIS Description Code Size on EIS Traditional PIC18F
ADDFSR Add Literal to FSR 2bytes 4 to 10 byte
SUBFSR Subtract Literal for FSR 2bytes 4 to 10 byte
ADDULNK  Add Literal To FSR2 and Return 4bytes 6 to 12 byte
SUBULNK  Subtract Literal To FSR2 and Return 4bytes 6 to 12 byte
CALLW Call subroutine using Wreg 14bytes, 0 branches  18bytes, 2 branches
MOVSF Move Indexed to file 4bytes 6bytes
\[@AVASHSS Move Indexed to Indexed 4bytes 12bytes
PUSHL Store Literal in Indexed Address 2bytes 4bytes

® Additienall infermation Is previded in Section 24.2 of the
Data Sheet
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20000
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C-Compiler Bench Marks

Improve Reentrant “C” Code
Efficiency in MPLAB® C18
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Bench Marks with new EIS’s

70000

EIS Improvements

At mel AVR

‘Hitac hi HS

Intel 8051
. Motorola HCO8
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What Mode to Use

Use Traditional Mode When...

The static model Is O.K.

Modifying an existing design

Code Is mostly written infASM

Code must also work on nen-

extended cores

RAN|space Is net chtical

179
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Use Extended Mode
When...

Reentrancy is required
Starting a new design
Code Is mostly written in €

Portability te nen-extended
cores Is net needed

RANIspace Is; chtical



Enabling the extensions

A single configuration bit OXINST) will select between:

Traditional Mode Extended Mode
® New instruction opcodes e New instructions are
are interpreted as NOPS available
® Access RAM Is available ® Access Bank [0,0x51] Is
converted to General
® Default fer Assembler Purpgse for LLiteral
lndexing

® Defaultfor C-Compliler
e Defaultfor MPLABC-IDE

® Defaultier Silicen
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Microchip ECAN F¥ C Subroutines

e Microchip #x ECAN =3[, #23 ECAN p~ C
Subroutines

e AN878 & 2 ECAN C Subroutine FYzifH]" [ C
Source Ccfde

® ¢ /Ei_f%lﬂj PIC18F458/258 , ZI CAN Module B
ﬁ’ﬂ?ﬂ' egacy CAN. [ &1 ] AN738 EJUF[J

—ny
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