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CAN Protocol

=

= CAN bus SSEfEH
FEELIT NS




CAN Bus #&=!

CAN (Controller Area Network) 3] [HFJ 75T 80 & {Lpl1 Bosch Fi- 58
o, FRASRLPTEI B RNl - B e AR SRR
VH T %ﬂiﬁjﬁ?ﬁﬁﬂ['l’ﬁ@, . iETJJ['ﬂﬁ:U AR PR

7+ CAN Bus p.hsftk&[ﬁ:“ IVl #Lﬁj SR F@“?EH%E‘ VA% ;@p&]%ﬁ
q“u%ﬁﬁglﬁ%ﬂﬂbﬁ$

| g

Outside
Mirror

Air Condltloner /

/=

Transmission
Control
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CAN Bus &%)

7 CAN Bus lj 7 BEfp = |V Fif, #5022 & Balas v R~
ﬁxﬁ]%ﬁﬁ“u“ Sttt o

(B ] CAN bus, e et 1 Fl 71Tl I3 5455 St 2 il

AR I, A2

\

Englne
Battery
Transm|SS|on /
Control

Outside
o Mirror
28
\\ —
/ - - _
N AN )

“ \ AN 2 7/
) . / 7
; N
A\
\,,,:,,J p_ower
Window
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CAN s

CAN RL{F BP0 f VIR (150 L, 2 e #4257 o o 5
b N 1y [ s A R, International Standards Organization (1SO) and
Society of Automotive Engineers (SAE) ﬁ:ﬁ[ AR

El [""ﬁF[ J’_ép' PJ,J T ﬁﬁjﬂf[[ﬂ }‘

CAN BLENT TR PFOT 2 7 ) !
it AT T
E‘FJ'JE“ | 5% 120 million 1Y % 72 CAN Node ?HéfEBE'J)E"Q?EIE%FF#
FI|FL[ & 277 2002 F k£ 2] 170 million
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CAN Bus &=/

f/[‘ffﬂ\ Eﬁl'ﬁ’%{f’%—?nﬁ (Ethernet, USB, CAN, etc.), 77 &
AR TS B B e RS I g

IEW F I [ Pﬁp@ FLIEIF e SR
ﬁ[ Fr‘lfl Jﬁjg ,i- L

r,ﬁ%ﬁ \_FI Ff

ISO/OSI Seven Layer 5 ﬁ
,:I,\l—r’\j&jﬁ ﬁ
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WHAT IS

ontroller Area Network

@ %‘:?lli_ﬂnﬁﬁﬁalﬁ - Robert Bosch GmbH [f1 = Pl iy =
|

o CAN AEERAEH | 4= BIfEe
CAN RIS [ FI\JI&[[HE"J -
ﬁ[’ﬁiﬁ’?‘}pfj SRS ISR = 2T CRU %‘Eﬁ%&?ﬁl%gjﬁf@ﬁ%ﬁ
Vi 'P%ﬁ%ﬁ%ﬁﬁ%lﬁfj fﬁ” ;E@fﬁﬂi@l}% AL (Winng Harness))
Al
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CAN Network Solutions
Bosch Specifications

® Bosch Spec 2.0B (Active)

CAN S [t £ 77154
== 29 bit f~ Identifier (Extended Frame)

p EIJ
Lﬁﬁ' ﬁ)ﬁ/‘jﬁtﬁlw A5 - Bosch spee 2.0A

55| Microchip f CAN devices f,[ﬁé? CAN 2.0B

il
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CAN Network Solutions
Bosch Specifications

® Bosch Rev 2.0A

¢ Bosch 2.0A pif{igﬂﬂl#l\ E[ 27 [F, HAAR A

¢ Rev2.0A — 57 Poap | [ﬁ% LEe (B S = I
“standard frame messa E J‘% 11-bit Identifier) .
E %’ sr—ﬂ (it extended frame message (29-bit Identifier)

I[LE[_J @ &€

s Rev2.0B Passive — 452 s |'| R AN E“'T&_

B}%H&’Eﬁ" 2.0A =g messag (Standard rame)

E l=Z[“Extended Frame Message”, KA[HW%
cknowledge [ERLer Sfis = messagel

o = Lﬁﬁﬂﬂaaai = T e ELEER  9E CAN Bus
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CAN / Network Solutions
CAN Bus ElfJﬁ:[TUgL
o THHIEY
CAN . B+ {5 ll_Hlp & %2 [E] 8 Byte fUe ]
O ﬁlLlHi} VS. [EGSEHEE
Length (meters) __(Bit per Second)

40m A IMbps
500m 125Kbps
| 50Kbps

o CAN Networksz Slsnd
2-05’ S F‘@ﬂfﬁ%{%ﬂﬁi‘p:{/ iR s 229 I[ﬁf
M10GE
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CAN BUS

LENGITH -v- BITT RATES




Element : Propagation Delay

Transmitted Bit from “Node A"

SyncSeq PropSeg PhaseSegl1 (P5S1) PhaseSeg2 (F52)

: Sample|Point
Fropagation Delay | |
< > ’

! "Mode A" bit received by, Node B”

SyncSeg FropSeq FhaseSegl (F51) FhaseSeg2 (F52)

-

CAN Workshop 202



CAN BUS
LENGTH -v- BIT RATES

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

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

total bit time
+ Resultis a reduction in bus, length with an increase
In BIt rate

¢ Remaining 1/3 of tetal bit time, allews
+ Recelving node te perorm bit wise arbitration

+ Switeh inte recelve moede Iff aritration lest

13 CAN Workshop 202




CAN BUS
LENGTH -v- BIT RATES

e Calculating Max. Transmission Distance for Bit
Rate

¢ Factors

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

+ Average propagation delay: in transceiver = 25ns (t prop-tcvr)

o Equation - Eirst step approximation
o 2131 bit. = — 4 *t Prop-tevr + 21 prop-line
¢ Results/in ‘rule of thumi! design rules
+ 40m at IMBIt/S (CANImax. hit rate)
+  400m alt 100KLILS
+  1000m at 4QKI/S
e \alues may change depending 61 ChoICE of transcever,
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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 of transcelver
+ Application specific drivers

¢ Real Systems
Standard Differential Line Prvers - 32 Nodes

IHigh Speed Diffi. Line Drvers eg. PCA82C251style
- >110/Nedes

Application Specific Drvers - 64..128 Nedes

16 CAN Workshop 202




CAN Network Solutions

Driver Seat Control Unit O

OIl Condition and Level
SEensor P

Diagnostics and Service Port o
Steering Position Sensor °

Engine Sensor Moedule
s llemperature Sensor
¢ AIr Intake Positlion Sensor
¢ Pressure/NVacuum SeEnsers

Airbag Controller
EnRvirenmental Controls

CAN Workshop 202

r— j Q_F.[ [‘IENF%F'J

Engine Control
Applications

Transmission Control
Anti-Lock Brakes
Suspension Control

Dashboard/Instrument
ation Control

® Power windews/Moon

ool
Poewer Miroers




CAN Network Solutions
r—:;[:i Q.Flﬁllagé f IIEI\JF%F'J

Controller for Swimming Poole Hospital Bed Controller
Industrial Lighting Controller @ Intercept Seeker for

Building Networks _aser Targeting System

¢ Security System e Battery Charger on
Control Systems Forkiift

Elevator Position Sensor ® GPS navigation system
Elevater Control Panel for aviation

'é'ght'”g CO”tLrO'ht W Avionics Control for

S%?é?ﬁgcy ghting/Warning, Model Rockets
Communication Protocol for ® Secure Medicine
industrial Copier Dispensing Machine

® INetwerk systen for
RAID Sterage: Systems Vending Machines
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BASIC NETWORK OVERVIEW

ISO/OSI Network Layering Reference Model for CAN Bus

High Layer Protocols (HLP)
-CAL (CAN application Layer)
-CANopen
- PCAL (Portable-CAL)
- DeviceNet™
-SDS™ (Smart Distributed System)
-CAN Kingdom™

ISO Layers
Application

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

Presentation

Session

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

CAN Workshop 202

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




A Word on HLP’s

o (=1 5] 7&’/5‘3: @, - 1SO/OSI Model pyE |%“ﬁf}'¥'“g*
Iy = B o Rl e
o i@[m@?"tﬁ Higher Layer Protocols (HLPs)

¢ [¥711: CanOpen, DeviceNet, SDS, Volcano, OSEK/VDX
(European Auto Standard), Can Kingdom, CANopen/CAL

o HLPs gl £ FSHNFUIH 7 i il fo S E‘ B
£1 PSS Hah . 5 [l ] q Fﬁf—f’j&u ffl
i SRR (L B R K

£ Jﬁljpﬁj "l
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CAN Bus plpi
® t”r i lﬁﬂfr@ziw ;En*]; S5 ABBJFFFJ 5, 1ISO '] & SAE =I15%
Eﬁ CAN RETERN ;UJL#L Ry I B2 PMA (Physical

Medlum AttachmgAt) A I\/I (I\/Iedlum [Bependent
Interface) < HIARYE
¢ 15011898 Ll ™ JF’TFF‘[ ﬁﬂ[ U YESEE (up to 1Mbps)
¢ 1SO11519 kL™ Jﬁ”ﬁitﬁ@ﬂmp JREIYER g (up to 125kbps)
¢ SAE J1939 EJLFH:ﬁf[JJuEﬁEBF' ri{?ﬁ[k/“ 1 E:fjpjigﬂ

Bus

A€ gl Pp jwf' V 2 gzt it R ( Differential

‘Et":ﬁéfl

HH Jlgj% E#lj [
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What ISO 11898 Defined

7- Layer OS5l

Application

Fresentation

Session Logical Link Control (LLC)

Transport - Acceptance filtering
- Overload notification
Network - Recovery management

Data Link Medium Access Control (MAC)

- - Data encapsulation/decapsulation .
Physical P P Defined b
B - Frame coding (stuffing/de-stuffing) B 2t L
- Error detection/signaling

- Senalization/desenalization

Physical Signaling
- B!t gnt_:udlng!decud!ng_ 1SO11898

- Bit timing/synchronization
Physical Medium Attachment
- Dnver/receiver charactenstics

Transceiver
MCP2551

Medium Dependent Interface
- Connectors/wires
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CAN 5V Differential Physical Layer
15_21 #1£% CAN transceiver (57
251)

Vce Fl1 4.5 to 5.5V
=2 UC P TX AR 7 ELb o (i
ﬁja'JL "/ﬁjaj : [5’?
CANH %[l CANL e Emﬂg)ﬂuﬁ
% 0V Z]| 3.0V
AV > 1.0V 74 E% dominant

AV, < 0.5V, %5 £% recessive Receiver

Up te +/-40V. continuous, capable on
CANH and CANL pins

+/= 200V transient capanie on
CANH and CANIL

40m max cable length @' LVIbps

23 CAN Workshop 202
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1ISO11898 Nominal Bit Level

Drominanit
Differential
Output
Range

Recessive
Differantial
Ouipiut
Range

30—

b

0.05 —

!

CAN Workshop 202

Dominant
Differsniial
Input
Fange

¥ 09

—0.5
Recessive
Differaniial

Input
¥ _qp Range




Comparing MCP2551 to 1ISO11898-2

1S0-11898-4 MCP2551
Parameter Comments
i max min max

DC Voltage on CANH and CANL +32 +40 Exceeds 1S0-11898
Transient voltage on CANH and CANL +100 -250 Exceeds 150-11898
Common Mode Bus Voltage . +7.0 -12 Exceeds |S0O-11898
Recessive Output Bus Voltage +20 +3.0 Meets [50-11898
Recessive Differential Output Voltage -500 +50 -500 Meets 150-11898
Differential Internal Resistance 10 100 20 Meets [50-11898
Common Mode Input Resistance 5.0 50 50 Meets 150-11898
Differential Dominant Output Voltage +1.5 +3.0 Meets 150-11898
Dominant Cutput Voltage (CANH) +2.75 | +4.50 : Meets 1S0-11898
Dominant Output Voltage (CANL) +0.50 | +2.25 Meets 150-11898
Fermanent Dominant Detection (Driver) Mot Required
Fower-On Reset and Brown-Out Detection Mot Required
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CAN Protocol Basics
CAN fiu= @@&’!,ﬁ’ﬁ’ﬁ 1%

o (™Yt E'%Ell’ﬁﬁi’r e I 3
arrier ense ultiple ccess and ollision
etection with ollision esolution ( [ -

® /| Message ff‘zr,[f -l [ERRN (A0 2 E - (Address)

¢ CAN Node i'I'J forsf 5 o JEus e i (R LT
Remote Transmlt Request EIJE;I?) == JEE l_pjgﬁa[

AR R = = A, FIZHIFIEAS RTR &5 fUfifiey, “1”
e CAN pl- 7EPLH, [ f}réggﬁ%ﬂﬁc
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CSMA/CD-CR

CS e - T »F FER Py EES I/FL[, =y
— |l CAN node LJM ERE E
A R P [F‘ gJIH ?F'E}J

Fmr~wmmﬁ$ﬁ@ﬁw*%ﬁ L

us Pﬁ E FE_\[‘:

FRIAIFES 7 e SR RLE]

- Il node 7 [l - % FJEE
FHEHEL, E‘[JrE'&IEIﬁ“aEi CAN ‘—13: - {EREf T
AIRENES

CAN bus

- B P O 1 T {1

CAN Workshop 202




CSMA/CD-CR

- 2B A5F R TS

O~

ANfoerklteih 5 2+, il 5Py Messages T3 F)
H

FITE | 1D 77 £ < AT g 352 E
) = eS|

iﬁ’?‘/ & IFI QAR T L
[ PO (R (T 20 7 27 (A7
EIJTE-&?[I RS — [ G I IR R S
R 2] st
¢ Dominant |'| ¥ recessive {ifﬁﬁ’lfjﬁﬁfguﬁ%ﬁzgl RN
s i node '“\?EJ%'.%%EWEE%EJ bus FSERE i, EREETE 152
FEPREEE T bus _FEYRRRTRL A A
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CSMA/CD-CR
S 5

R ELRL Dominate b 7

120 A

| 6
Eﬂdhﬂﬂ!OEﬂﬂ

1 9 | E
Eﬂﬂhﬂﬂ!l!ﬂﬂ

PR & NI Recessive G 7 M|
= ESEAE, (E €T Node A u;ﬁ % EI{E
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CAN Is Message-Based

(Not Address-Based)
Messages =25 | i b8 (A8 - |ﬁ§ﬁ¥ﬁﬁz EIESSR[AS |[af§ﬁ}¥’!r
[+|ﬂ“l1_pJ§4«F[H[ch> SN J/I)k’x A SR S R

7 ([IETE (nodes) 5545 (5 e 'J?rﬂ e e
pjijﬁp%ﬁﬁ@ ACK ([ [#H< CA fﬁ %ﬁj ZH ) e

fil Node 17 pirec I%@EFW =l (p IR

o s Masks I Eilters <335y
ET R Hi_ message-based ¢ ujgﬁg node-to-node Ii| ¥
broadcast (4 FL = flEI I=FY node Sl ) JQ—QFI—F“H Tl
FHIEFYE YR message ) S fEGE
Fiid nedes f p [E?_B P =1, £l 9 nodes ﬁﬂ"T\”ﬁj.T?’\‘?TvLF““}@?
nede M EI;\@%[ ﬁ % I
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CAI\i_I Message =xqs Bl #E: iﬁ'y‘%
FHO | Address Bl =)

1 9 6
ERgIne ﬂﬂdﬂﬂﬂ.ﬂ

Control | S S—
Ul A TR

1 9 | E
Eﬂﬂnﬂﬂlﬂ

PRI ey
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Message Frames

® Data Frame
LR
TR ARG AR

® Remote Frame

» == Data Frame fy&EspE L] (FIE EJ RTR bit 1@]% 1)
p FHEE! [Sfs {HJJEI &H CAN node = B~ R |

® Error Frame
» B3 i CAN bus =% S0 IR (2]

® Overload Erame
y Bl Il [ CANInodes, #42E1E | Kl pguj ROl
Zl[EVEY ﬁ[ = EIFIJ*‘jJF R, T—{ﬁcpml LEJEi!I‘F
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Data Frame

“Ej?xj‘ﬁﬁ?'H [y Data Frame, {87 [FS 4 iV CAN {5 4 i
e 28, [EFAY 4 ﬁ'ﬁﬁ”gﬁ'i%i

ISt andard Data Frame

»lﬂ&%@i@'ﬂ J CAN HIagFr= <k (versions 1.0 & 2.0A). HFuAY 5
Jll ([t b o Pl A ( Identifier field )

e s - B

Arbitration Control Data Ack

Field Field Field
™
Q N4

EEEENENEEEERVARENNEEEE

< 0O
4 bits 15 bhits \
Data CRC

Length
Code

Start of Frame

11 bits
Identifier

— PDE
Reserved Bits HRBO
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Data Frame

e Extended Data Frame

+ [MBEEETY CAN 27 4 FRE3E (version
2.0B). PeiAfE ot (identifier field ) BLi%5LET, 29 &
- S g ] Message fbjrsd

o,

Arbitration Control Data

Field Field Field
™ o

4 @) @)
—

e L 1
ne & a
ERRRRRERVARRER

4 bits 15 bits \
Data CRC

Length
Code

Start of Frame

@
@)

11 msb 18 Isb
Identifier Identifier

.. FMIR1
Reserved Bits Pl RO
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Remote Frame
® == Data Frame — £, | /B Z|=°pY Remote Frame, 507 [F/{5 4

A CAN ot A &yl 8 2 B, (HEAS £ T ﬁ'?ﬁ'ﬁé‘gﬁg‘f’%

>

® %7 = JFEPRI=E RTR e Bk = " f= 9, == Data
Frame 285 = ﬁl[ﬁj

- K-

Arbitration Control

Field
e

L
50

Start of Frame

©
|

|, 15bits |

11 msb 18 Isb .
CRC |

Identifier Identifier

.. ER1
Reserved Bits P RO
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Error Frame

® Error Frame
o i CAN node ffrfi[Z]] CAN Hrss ius L RIfEAI5H
= ﬁ,}[j[?}_i Error Frame
» Error Frames Jis i sgifNs P e

— —

Error
Error Delimiter
_Flag (4 g )
(ERR )

6-12 bits

Superposition of
Error Flags
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Overload Frame

Overload Frame
. F-fﬁ 5 node ijﬁlﬂf{ %FWE?E | S B R A S e o Eﬁ,
d

= Overl Frame

® i bj[ﬁ%r’j’ﬁ 'J)JE%‘%J{L;[’@E% Gt PRl 3 [ recessive bits)
J@%?
S éﬂﬁﬁ?f'ﬂjﬁ (Intermission) jfii CAN node ¢ JE%“] A [ Jjﬁﬂ

B

— —

Overload Overload
Flag Delimiter

6-12 bits

Superposition of
Overload Flags
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CAN Message Ry 7u s

CAN Message

Arbitration Control Data Ack End of
Field Field Field Field Frame

Prop Seg | Phase Seg 1 | Phase Seg 2
T
?V%‘;%’!KSample Point)

=) {lst CAN p~ message bit fLF 1 4 {5 Segment 55 5y
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CAN Message Ry 7u s

o 5 {i Bit Timing Segment kLl By {fat 1 [ fLi] iz %, 7255
Time Quanta (TQ)

Prop Seg Phase Seg 1 Phase Seg 2

e [ e [ 1| ||| ]|mwr]|mw|

TQ ?%El?%j%{u_ﬂ 2*(BRP + 1) (Tosc) -> (Tosc = 1/Fosc)
R1¥ Baud Ezate R AN (BRP)KARI TQ EIfJEﬁ i

Min=1:1, Max = 1:64
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CAN Message Ry 7u s

Prop Seg Phase Seg 1 Phase Seg 2

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

CAN Workshop 202




CAN =} Error s

AL Jf TR [EEE Y, CAN IJT l' IS

=k —:»lu;[kw (kT FIE R TERE
ﬁ{[rfr‘g(#g%c Tﬁjﬂ EEE E{rorg

0 FE[%K messages ﬁu;l; DK

&Y node fitTa e T il E S BB (Fault
Cchlnement) i ﬁ]
o [MNESHEFEA YT [H, CAN FUE node fi*fopliT-HiAy T (=4l
Lu u—gjéh Zf j fé{ﬂ%ﬁj 3 i A s
j"lﬂ I&Wﬁ ) node it ST [ 1% iR node P
L[[r:T }SCFU[ lﬁlﬂlﬂ’l[ E%E[’Ljﬁgj%
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CAN F" [r ?E[ng&%ﬁé;ﬁﬁ
CAN Message

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

lllllllllllllllllllllllllll-lllllllllll-llllllllllll
|
CRC Error

® 15-bit i CRC rAF‘E B REN BEEGSH 1Y Message  CRC

)FFEI,% hz H[
® it | node JE“}%L[’SF Message, ™5 £ CRC = ==# 5% [[py CRC
E'\WF«M*E”—HAA
® [y CRC TAHTmIFhsE & CRC SHFl ™7 ' % & = fld
Error Frame
® (il ;== message [~ CAN node [FIH|[Z]IF=5
<} p~ Message
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CAN F’ g7 ?E[JFN %géﬁ =31
CAN Messag

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

, I
e Acknowledge Error (i F[ HUSEE]” A 7 3 éﬂc &)
o [H5ZFIFY node 7 Ack Slot Eﬁ i Ack i, ﬁﬂk"%&“r

[ﬁ recessive fiF 7 ﬁﬁi | L[SFTL[ dommant i
¢ Y5 (2] dominant rimi@é #5.Zp% |~ {fi node =11~
’ﬁéﬁ% %[ Message

IE/II Hl, /LI i B LACk = < ﬁrls_ — ([ “7- FEEEf e (Error

essage)” T E P fi
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CAN F* fEspF~ & 3 _'%ﬁ:ﬁ\

CAN Message

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

IIIIIIIIIIIIIIIIIIIIIIIIIII-IIIIIIIIIII-IITI -

Form Error

» 7 [=— [l# node 7 CRC Delimiter, Ack Delimiter, End of Frame
(EOF) field 7y Interframe fi~fe f“EH HIZ[ | dominate 7 [ &

— {[a* Error Frame W?F FF 5 % 5 Form Error
> "F.'Lit.ﬂ Y message 1< it Error Frame sifi jli i< Fixs
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CAN H’ g7 3EUFI~J*‘I?§/ =3}
CAN Message

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

A

e Stuff Error

o CAN [ Epas s, TR ) %5%% Y bit

@;@Eﬁﬂ? , T[% %ljf/\ 5 l[—{ﬁWﬂ ﬂJ blt [—{’Dﬁlﬂj
o JPfNE] 6 A bit % SOF I') %> CRC Delimiter [; J@;@agﬁﬁ
, PP £t > 5 5 B (b|t Stuffing ) /R, 5 %
Error Frame P RVEER *Ug Jﬁﬁ

» RLALpY message s Error Frame iy i Ens
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CAN H’ g7 iE[JFwF[ _gsti_i

CAN Message

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

A AT

Bit Error
(2R L S fﬁﬁéﬁ%ﬁ'[ﬁ%ﬂ%ﬁi CAN Bus _Fpv 7l Hl
o5

>{[%r¢ | Bit Error 5% %
[FIIEAp
r’Hliﬁ& (arbitration) El"JEﬁ&F | 7> €7 3 LT} Error Frame (%ﬂ?ﬁﬁr’ﬂl?&?@ﬁ )
1 Ack bit prgE fE] (P8 HRT r.}hﬁﬁ&lﬁ recessive [i| ACK ,r.d%l =HT dominate
- 1241 acknowledge A H-)
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Crllz Tﬁ?n‘ﬁ\ﬁ'@ﬁ‘ﬁvgﬁjpiﬁu

e = [[il CAN node? J £ 1R By G R4 SR
=rEves (transmit I'] = receive error counters) [ =0==
N=E

Error Active Error Active Error Active

Counters Counters Counters
Node Node Node

TEC: 000 TEC: 000 TEC: 000

REC: 000 REC: 000 REC: 000
1 2 3
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CAN )3_5\ ; lﬁ"\léifjﬁgvlélfj BE\LT J”
e TlZnode % F’%Ezﬁu}[kﬁ‘ij IFil. JEI}ZLf | CAN'bus fg= /=4
el ﬁ‘*ﬁﬂ( Active > Passive > B é -Off )

® YN Z[EE + Bus-Off iy 'F?’ri[ &+ ( TEC > 255, CAN
node { B }HEI J/F%?Liz‘ S = gg{gb;[kﬁu

Error Active BUS OFF Error Active

Error Error Error
Counters Counters Counters
TEC: 000 TEC 256 TEC 000
REC: 002 REC 051 REC 002
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CAN %ﬁg—@@ﬁ?x/gfjﬁaﬁ

A IEE * Bus-Off {521V node ; CAN &35+ (Rl
(recovery) pAdE-T ] RIHIE] EI[HIT[HE[]EI’LJ(AC'[IVG) AR

(/[l [F=F

I [y e ) 7 2 e e node A R e L

Eifj,%rﬁl

msc;;f E[ i

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

Reset

REC < 127 or
TEC < 127

REC > 127 or ‘Normal Mode Request’ 128
TEC > 127 Occurrences of 11 Consecutive

‘Recessive’ Bits

and TEC <= 255

TEC > 255

CAN Workshop 202




Error-Active (SIS ERE )

CAN node fi'I'J= B85 [BLpy 2 557 Ll (messages) 7l

Error-Frames (- lﬂﬁi—ﬁrjﬁi [ E5IEY)

F[ IEWEUTU =t CAN node}["l =T [r i Error Frame
| 6 (5 dominate &f 7 [+ Actlve Error ag)ElfﬁJ?“‘}ﬁ’

T [E) l_HlﬂJ message f &

mulﬁrjiﬁi@ | Hmﬁrgﬂf [JF’LEI” il | 2 Iﬁjgj CAN
ﬁqde S = = E e T Error Frames (7 t% ]
FFQ -> Error Echo Flags)

EHTJ %?ﬂﬁ Eéf TGy (TEC B

JLH iH Eﬁ = A
_ El Error Frame 555 7, bus E HFIF[ [H[?”I#ﬁfj}{{.ﬁg
* I\/Iessage}-[ﬁj’F I PGS 1]
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C|

g7 TEC Hy REC Frilvisng ¢+ 127, CAN node 7=
rror-Passive p;<gs

dii— {lalshe Error-Passive jfSEEfY node [IRfl[Z[FH=GE &
pistl - (7] Passive Error Flag (6 {i recessive o

) Y Error Frame

[fi7] Passive Error Flags [~ Error Frames ;i 1 ﬁ;‘%{% 2 [

= [l Message

WSS (TEC py REC ) R yizey

i Error Erame 5755 %, i Errer-Passive. [ neder g7

S P e G e

o 1 dominate Ao T/ e (| S [E Intermission Fuith e L= 8
7E e =
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Bus-Off jRg=

o E'f TEC Sl (G5 255
o FHIEIE " Bus-Off N

o [ 1 CAN node ji5= 1 [ECEHY 4% [ = (1Y message
5 4 EHR A
'FI ZE IEL\\

© ?;{FJIJT VA E-, CAN node [ £ % [H1£]] Error Active

i
» 3 X2 =Y “bus recovery” A5
+ 11 [[EEvE N recessive: aior 55 =k 128 ok
o AR R =
. }Iﬁ’ﬂﬁﬂ%ﬁ?@_% “Configuration mede”
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o L AR T R
(’Z,AN’nc’)ges [ ﬁwﬁ?“ u%qrgf A S F{*ﬂﬂf& Dl 55T bus
p:J;rztﬁku—F .
”&IH = %El]"[J\FJ"F[ J@E\F[ INE=3 lﬁﬁﬁj%lﬁ\
¢ Error-Active (}ﬁ 'J B
¢ Error-Passive (Et’ﬁjﬂ bus (8=l )

¢ Bus-Off (. iijf?t'ﬁkﬂ CANI bus )

%U! tError -States, e EJT}E@‘% =¥ node = 7 I R

CAN ﬂ%f s poee IEGE] (Fault Confinement) | 1= |
il nede [Hif ﬂ[ﬁ ,'[,’g i
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Microchip CAN Solutions

. ‘.-_- ' -
LR 3 LW E
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Microchip CAN Solutions
Stand Alone Family
and
Transceiver

MCP2515

18/20 Pin
CAN Engine

MCP25050 MCP25055

- - Mixed Si
Mixed Sig OB MCP2510

/O Exp Lwire 18/20 Pin
MCP25020 MCP25025 CAN Eng
MCP2551 Digital Digital Selifloles Avellelgle

. I/O Exp
8 Pin /0 EXp 1 wire I Bevelopment

CAN Stand-Alone Product family

In Production

Transceiver family
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7 CAN Controller pyE FEIE,E
28 10 80 PIns

PIC18 —-.':77[JPJ|‘:

PIC18F2680 PIC18F4680 PIC18F6680 PIC18F8680
nW/EIS/ECAN NW/EIS/ECAN

PIC18F2525 PIC18F4585 PIC18F6585 PIC18F8585
nW/EIS/ECAN NW/EIS/ECAN

PIC18F458

PIC18F248 PIC18F448
CAN CAN

28/40/44Pins 64/80 Pins
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MCP2515

CAN Controller




MCP2515 CAN Controller

o T I it = CAN w@ﬁ
e MCP2510 fud¥HU¥54 ( Device Net upport added )

28-lead 44-lead

. . . .

44-lead 44-lead
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£l {3 Stand Alone CAN
A IR

T R 2 N VOB CPTEAE

[N

ADO [
AD1 _
AD2 RST
AD3
AD4 RX1
AD5 RX0 RxD Rs 1
AD6 TX1 CANH |
AD7 TX0 TxD CANL
Vref

PCA82C250

N

w

I

(3]

»

~

(o]

CLKOUT
INT  XTALL

. ALE/AS XTAL2
+ RD/E |:| —

WR MODE
SJA1000 =
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{12 MCP2515 f{it%h CAN
oLl A VA ]

=] SPI Rl
YD (F G PR
N

' RAO/ANO RB
' RAL/AN1 RB6
' RA2/AN2 RB5
' RA3/AN3/Vref RB4 |
' RA4/TOCKI RB3 |
RB2 |

RB1 | TxD CANH

RBO/INT RxD CANL

Rs
RC7/RX/DT ——=— Vie
RCE/TX/CK 1
1 MCLR/Vpp RAS/AN4/SS TS PCA82C250

RC5/SD0O S|

RC4/SDI/SDA SO RXOBE
RC3/SCK/SCL SCK RXTBE

+ RCO/T1OSO/T1CKI
——=— RC1/T10SI/CCP2 OSC1/CLKIN CLKOUT  0OSC2
——— RC2/CCP1 OSC2/CLKOUT 0OSC1

PICMicro MCP2510
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MCP2515 CAN {242 138

CAN 2. OB Active

s [ {l= P> standard #1 extended [ frames , :EELFJ, f JAF_“
=B IMbps

< = SP|T™ I\/Iodes O 0 and 1,1

%= S 1/O pins G FUE B ERE LR B TR
(65 ] pin 5 L IO M

1 S S (CLKOUT) Fai] i I
e R ) B
P Reset Gl e D= H s ﬁH Er el
EI3OVTU55VEIJ ’E%‘FPBH RESE

CAN Workshop 202




MCP2515 pyig | E5iz
® U El':fﬁﬁ%, MCP2515 4 %) = 72 7 [rili 8 (=i

SLEEP : %_JT,@; .

LOOPBACK Debug 2 7|
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MCP2515 [z {RHER)
= A E R S E A R BJ FEAE EH (Transmit
Buffers )

) [ E | Message Storage e F%Juﬁ S 555 Eray (Receive
Buffers)

EREEN MI \J Acceptance Filters I'] &' Acceptance Filter (i~
Masksi FF Liﬁﬁ“?ﬁ@%lﬁi messages
<43 CAN V2 OB p Protocol Engine '] &

(MAB)

SPI™ i, ﬁéirg, puﬁj« £% 5 Mhz

| Clock o 1% 20 o JCRAPRIFOTHIRR S, 2 2 [ AL o
?‘i [iReceive buffer f[ &= F -y pr PR — v B[
= |ﬁTransmlt buffer fit s forsffiy * = Hi i epof Rl

£ B IS 5 1 PICHCAN [ Jﬂ;ﬂé‘ U B ) 5

F%ﬁjﬁ%ﬁﬁu Sleep Mode (< 5 pA)

64 CAN Workshop 202



* {4 PIC18F =3[ CAN Solution

e PIC18F =¥|[* &~ CAN Solution 5 E% 4
+ Standard CAN ( Legacy Mode )
+ PIC18F248/258 , PIC18F448/458
+ L= MCP2510/2515 #H/[FFY Buffer & Mask

=
i
® 3 Transmitter Buffers

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

® 6 Acceptance Ellter & 2 Viask
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* {4 PIC18F =3[ CAN Solution

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

+ PIC18F2680/2585 , PIC18F4680/4585 ( nano
Waltt )

+ Y += 3 7= Buffer Mode , Mode 0 = Standard CAN

oI
® “Mode 0" Legacy Mode
® Mode 1” Enhanced Mode

® Mode 2” =@ Mode
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P |EHS PIC18F =3][Hv CAN Solution

Enhanced CAN i/[lff?f’i ;5/\&7 [ﬂ 1~ Mode
o ECANCON 2 [#252# Mode 0, 1 or 2
o Power On FYsHEEASIZE £ Mode 0 (== PIC18FXX8 #EI%

RAW-0 R/W-0 RAN-0 R/AW-1 R/W-0 R/AW-0 R/W-0 R/W-0

MDSEL1 | MDSELD | FIFOWM | EWIN4 EWIN3 EWINO

bit 7 bit O

MDSEL1:MDSELO: Mode Select bits

00 = Legacy mode {(Mode 0, default)
01 = Enhanced Legacy mode (Mode 1)
10 = Enhanced FIFO mode (Mode 2)
11 = Reserved

Note: These bits can only be changed in Configuration mode. See Register 19-2 to
change to Configuration mode.

FIFOWM: FIFO High Water Mark bit(")

1 = Will cause FIFO interrupt when one receive buffer remainst?)
0 = Will cause FIFO interrupt when four receive buffers remain

Note 1: This bit is used in Mode 2 only.
2: FIFO length of 4 or less will cause this bit to be set.
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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 on CANI message functionality
Programmanle time-stamp operation

Multiple eperation moedes
SUpports te receive/transmit Remote Erames
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PIC18F258/458
Key Features

CORE

Operating Conditions:
¢ Freq DC -40MHz (10MIPs)
o Volt 2.5-55v

¢ Temp Ind. (-40to 85C)
Ext. (-40 to 125C)

Clocks @ptions

¢ 32KHz options on TMR1

o AxPLL on Oscl
16BIt Instruction Bus 8Bit: Data BUs
8x8 Hardware Multiply.

MEMORY: (Linearly: Addressalle)

I=lash: 3ZKBytes (LK e/w)
RAM: 1.5 Bytes
EEPROM: 256 Byies (100K e/w)

CAN Workshop 202

PERIPHERAL SET

CAN Bus rev2.0B Active

1013 o]| WA\D] @

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

Two Capture,Compare PWM's
3xd6-hit, 1x8-hit, WD
Programmable Brown out Rest
Low Voltage Detect
SeliREregrammeanie=lashtviend:

PACKAGE
® 28I SDhIP; SIeE
o 40L PDIP; 441 PILCEC TQER




PIC18F258/458
Unigue Features

e Self Programmable Flash Memory
¢ Device can programmed at any location
+ Remote Socket
+ Production Line
+ Engineer’'s besk

o CAN Bus interface can be used as a high speed data pori for fast
programming

e Controller Area Network (EAN)
¢ Same as PIc18E658/858

e 10-Bit Analeg to Pigital @enverter (ADE)
¢ Same as PIC18E658/858
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3rd Party Development Tools Support

Supplier Web Site
AR WWW.lar.com
HiTech WWW. htseft.com

Supplier Device Support Wel Site

\/ector PIC18C658/858 WWW.Vector-infermatik.de
\/ector PIC18Xoax+MERP2510 www.vVector-infermatik.de
\/ector PIC16)X0ox+-MERP2510 www.vector-infermatk.de
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RTOS and OSEK Support

Supplier Product Web Site
\/ector OSEK v2.1 WWW.VEctor-informatik.de
Realogy OSEK v2.1 WWwW.realogy.com
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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
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PIC18FXX8 33
CAN Buffers

Acceptance Mask

Transmit Transmit Transmit RXMO
Buffer Buffer Buffer . g

TXBO TXB1 TXB2 Acceptance Filter
RXFO

. =
s Acceptance Filter

RXF1

Transmit Byte Sequencer

CAN Protocol

Engine

CAN Workshop 202

Acceptance Mask

RXM1
4 =

Acceptance Filter

RXF2
v &

Acceptance Filter

RXM3
4 - =

Acceptance Filter
RXF4

Y &

Acceptance Filter

RXF5




Masks HI Filters pvg

H LT e Message S <
Masks FHLEE[E filter &F w}lﬁ”?&“ﬂbiﬁiiﬁz ID (Identifier)
o ‘1" = [FiH] filter Syt 0" = G
T+ Identifier f1HYA 4 32’5“1 Eilter F[I#i%ﬁ’ﬂr’ifﬁ M e <
Filter i I AU L 5T (J[rlgger) Hi {5
Mask 3= Filter oF 7 &L “don’t care”

Acceptance Mask

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

Identlfler Identlfler

Data Fleld Data Fleld
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CAN Module == Programmer ¥ /7 =1

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 priority

Registers Name/LLocation are Compatible with
future PIC18E2680/4680 and PIC18E6680/8680
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PIC18FXX8 CAN Module F S ENE =B

e Configuration Mode
¢ Power-up = , CAN Module ﬁﬁ%&’%{gifﬁ#ﬁ?@
o CAN Module & 7 [F=fEi=" fé,‘@ﬁﬁfl‘gﬁﬁ%{gj/ FS e (=
s == CAN Module Configuration ££/f J?”f‘ B8 RLaT (RIS
+ 3 Bit Timing Registers (BRGCONn, 1<=n <= 3)
+ 24 ldentifier Acceptance Fllter Registers (RXEnRSIDH,

RXERSIDL, RXEREIDH, RXEREIDL (0 <=n <=5)

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

© ,‘J IR e s L I VIodes [ B il = v eV ]
ERpR f[ﬂi_ ity ‘O” jﬁ] " jﬁ]

. Fi.r[&-zﬁ_ < Configuration moede, device i/ =L “ofi-line’
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PIC18FXX8 CAN Module F' = [y S5

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

¢ Useful during debug/development phase, self-tests
+ No CAN transceiver or node required on bus

Disable Mode

+ Must, If wake-up on CANIbUs Is desired
¢ Allews use off CAN pins, for I/© function

Noermal Mede
¢ 0 participate i CAN bus communication
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PICFXX8 p~
Receive Buffers
{1 1> Buffers =
E [ HHAL S N (R
PRI RES
m—

(RXBO & [y e
)

X CAN Protocol
RX Engine

CAN Workshop 202

Acceptance Mask

RXMO
. AT

Acceptance Filter

RXFO
4 =

Acceptance Filter

RXF1

Acceptance Mask

RXM1
A AT

Acceptance Filter

RXF2
v &

Acceptance Filter

RXM3
4 = =

Acceptance Filter
RXF4

L A .

Acceptance Filter

RXF5




PIC18FXX8 [i¥ Receive

Acceptance Mask
RXB1 ”EJ PYiE Filters I') & — (i Mask ;
— RXF2, RXF3, RXF4, RXF5, I'| & | = 2

Hir RXBO &k [ s Il < F | Agfios Rl | _
EIJE?*], fi'I'J ¥ ‘Rollover’ = RXB1 § RXF2
— RIzFE RXBOCON.RXBODBEN g v &

i e - S e Acceptance Mask Acceptance Filter
RXBO |t Filters I'J =~ ffit Mask 0 s

— RXFO,RXF1 and & & v -
_ *gﬁ;g{f?&@\ﬁ@% LI';&“E Jqf\f,‘ | E[fj ],'Es%j“‘ i Acceptance Filter

PIE3.RXBnIE fifH CAN Module ¥ [[>%[ &Y

%3\[ I&H:[; PIRSRXBan qé H [%CPU - E ptancer Acceptance Filter
RXBXCON.RXFUL @ S st 1 _ s [
—  EERLERR LT~ [ Message TR-RAEIE | o

= i/[ffF“FlJﬁél'%L‘Ll'f?Uﬁfj Message T ﬁﬁdﬁ};?{

By

CAN Protocol

Engine
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PIC18FXX8 i Transmit Buffers
= [l 2! AR Y [H = Egs (Transmit Buffers),
A3 LPIJALEIJFJ i .
® {11 TXBNCON.TXPRI L2/ /' N i | et [ e

Ff Buffer Buffer Buffer
— IR 12 Message A (gAY T fr‘E'

%tﬁi\lﬁi%ﬂﬁg H;I H [ l' l l

TXBO TXB1 TXB2

— = ’>‘< E‘AL Buffer EJ 'II'XPRI %JUFE'[ﬂJE[JI }’lz}e*F
;f {tlfﬁ,/xpu A
O [ﬁll_jfiﬁlﬂ’* TXBnCONﬁ JTXREQ fF
Ju R H e ol T [

F@' *OTX buffers (R T R

! B | ﬁj%{%[gﬁ;p” inﬁltrr “ABORT “ Elﬁﬁ‘

— lﬁ“ﬁlﬁiy 1% PIR TXnIF Fﬂjk&?it

CAN Protocol

Engine
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Microchip ¥ AN738

e AN738 HH - ﬁmu CAN Library , {fiAE =Y 55
ARz
o F[;:onflguration [ Initialization Functions
¢ Operation Functions

¢ Status Check Functions

o (1P I3[ (enum) ErR{ B L5 1 R
Iﬁ:JI&:h

e iZfi” | Standard = Extended Data Frame
e i MPLAB €18 ~ HI-TECH €18 p J@F'J;h

P
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Microchip ¥ AN738

e AN738 #i# [ Functions

Function

Category

Page Number

CANInitialize

Configuration

A

CANSetOperationMode

Configuration

&

CANSetOperationModeMNoyWait

Configuration

7

CANSetBaudRate

Configuration

8

CANSetMask

Configuration

10

CANSetFilter

Configuration

1

CANSendMessage

Operation

12

CANReceiveMessage

Operation

14

CANAbortAll

Operation

16

CANGetTxErrorCount

Status Check

17

CANGetRxEmrorCount

status Check

18

CANIsSBusOf

Status Check

19

CANIsTxPassive

status Check

20

CANIsRxPassive

Status Check

21

CANIsRxReady

Status Check

22

CANIsTxReady

Status Check

23
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Microchip f~ AN738

o (] CAN Library , PIC18FXX8 p~J CAN Module
Lig

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 F~¥ AN738
e [[i*'| Functions Library 5] £y ff—gf
o [[= 7%} Controller puAIA===-¢  Brflgr it , & &' Brae A
Function Library ‘j' 2 &FQE%L\L_'—;?M[ZK i) ﬁ'JE‘\f
+ CANI8XX8.h
¢ || CANSetOperationMode ( enum CAN_OP._ _MODE

v

mJOde) 57, ({0215 function :j——*ﬁ,J’ e N B R
TIEE
:r Fu\

enum, CAN_ OF. MODE

{
CAN_OP MODRE BITS = 0011100000, //Use this te access apmaode hits

CANIOPIMODEINGRMAL = 0h00000000,
CANIOPIVODEISLEER. = 0h00100000,

CAN_QOF MODRE LEOE = 0h01000000;

CAN_OF MODRE_LLISTHEN" = 001100000,
CAN_QOF MODRE CONEIG = 01010000000
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’

o FI:E- HPIfEteE CAN Module
o Loopback Mode

~ [RE EIpI i, CAN fiY device ' - On Bus” 9]
lfiﬁl%!‘pﬂxc{ilﬁ S e RXCAN " T i

o F’?EJFIJ Filter 7v Mask ﬁBFquFE{*B
® —F[J B | %_ﬂ%{éﬂ 'Fl J%QIWLIE@L“FE[&
o [l CAN Bus FeJpith a"’ﬁ&?ﬁﬁl ==l
o =il [EFEEIEY Message !l
+ lLoeopback mode “=F-E Rl(Message) s Device Hy) J?‘[Bf HI3=
.

CAN Moedule }[E%IIITXCANL:—%[ | s Sl o S
= o il TR E I

+ }H PIC18F8680 "':‘I—TFFEE JF§}‘£ = [BSEl= (Rl Message
. L_IE[ JT?‘ =uitn STANDARID, Data ERAME
o }H el Bytes FeeEwe]EIpXB o=

e 01,02,08,APRESH ADRESL, (Channel @)
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Ex1 : Configure PIC18F8680 at

‘Loopback Mode’
[£] ANT38 RS 375 F 142
CANInitialize()
4+ BHIE] PICI8FS680 iy~ (Bt
CANSetOperationMode( )
+ E'J“FF%?\L_’ PIC18E8680 Hyi | =iz~

CANSetMask()

+ E'Jfk?s’}‘ih_' RXMO = RXIVIL
CANSetFEilter()

+ E'J_ﬂlél%}‘;&ﬁ EliLer: Elfjm'?}'
CANSendMessage(')

o AR

87 CAN Workshop 202




Ex1 : Configure PIC18F8680 at
‘Loopback Mode’
e F[¥] AN738 Elfjﬁ']*@?“‘*kiiﬁ% I#& ( Cont. )
o CANIsRxReady()
+ B AT 2 Fff, R [ B TR B IS5 E
¢+ CANReceiveMessage( )
+ AR e
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’
o EHfuE R LCD Elfiﬁ'j?ﬂ?c
GLCD_Initial( void )
< F%{L_ LCD R RIcpyuT [EfEt
setcurGLCD( unsigned char , unsigned char )
4 I%'EJ‘L LCD IEIJ?E::F:'I'P [FJ

pPuUtsGLCD( char *)

+ s Data Memory: fipy=sd = LCD
put SGLED( const rem char *)

< —J*JB‘" Program Memory: {iEJs- FH??LI' LCD
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’
o EJFTJ LCD f» Fﬁg* (Cont. )
¢ putcGLCD(unsigned char )
+ }I—JEH J?‘UEHA‘H':; LCD

e LCD FI,'J%,E_J SRR (Prototype)glf,if"

s+ APP023 GLCD.h
e LCD F;'J%,E_J SR ENI lﬁ’ e }F,'Jb‘"
o APPOZB_GLCDC
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Target Select

»
M=%
r

ST

RN
iWFe e
™ poen 1o

)

i

A0
-}

_.

. .mn n_
u @. P
S ._n.s_ve..;.rnsr...-.c.-,‘

FERET R R R E D E
Em:._::.:m:::m,

ICD2 Connector

wEM
e
g b
=]

PIC18F8X8X

.-Idll_i

. S

N
o
N
o
<)
<
(7p)]
=G
S
m
P
<
@)

CAN Connector




Ex1 : Configure PIC18F8680 at
‘Loopback Mode’

e Simple Message in Loopback Mode

Confirm Fosc set to Change to Loopback
40MHz Mode by using
CANSetMode ()

Use CANInitialize () to
Set Physical Layer Values Use CANSendMessage( )
to send the requested data

out

Use CANSetMask( ) & ]
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 PIC18F8680 at
‘Loopback Mode’

® Simple Message in Loopback Mode
s [ZFY RXBO gq;ﬂ[g e =AY RRIIE 2
© L—Epj[ﬁjlfﬁ\j @ I Why 2
¢ Masks  Filters el 7LD -

+ R = E%#?IH?EL 'ELH[[HY Message. ¥ n’”yjl_ RXBX

+ RS
o i MASK o Filter i il =i it
o [l Masks A1 Filters fi9af
o Set RXBXCON.RXV<1:0> bits te “11”
o i MESSAGE D1 Al RX_Filter0 sty 155, £ —Q?g_ e

< CANIstReady()}{"’ = ZETe I loophack FIJEHv[ (A EIZI=40" 1S
S E = ﬁjﬂ“l@rpﬁﬁfﬂwﬂ ' i
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’
o £ RXBO &fMiy f‘ﬁl' < [f CANIsRxReady( ) =0 >
* [fi"] CANReceiveMessage( ) 5 RXBO fuEr[F *
> }[éjL[’Sf?[JEﬁJ Message ID -> RX_ID1 Zf=- 4= LCD Display

o - :njjfjdr ~ = 7 LCD Di3p|ayﬁﬁﬁj([‘;i - 78] 2
o I (EEE [HEEHE EY Message ID (- - 2£6 )
o Ji= i=xaa 10ERES A/D ERGgE [ 0., 1023 ]
o Y= zEE S Message 1D (] 4 &R )
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Demol A Simple CAN Monitor

‘g APP13 COMY9 - jEREI S
wBRE REE w00 O RSN SRR H)
O = & =OE

PIC18F8680 Easy CAN Monitor
D& DS D6 D7

0x0200
0x0201
0x0202
0x0203
0x0204
0x0205
0x02006
0x0207

AR 000028 ANSTW 2400 8-M-1
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Demol A Simple CAN Monitor

e If your PC has no Parallel Port support now !

e A way to get simple CAN Monitor by using
APP023

o APPO023 equipped a PIC18F2550 under LCD module

¢ PIC18F2550 Is USB device
+ Programmed as CDC Device

4+ PC can communicates withy €DC device by using
Hyper-Terninall directly

4+ You can wite your ewn GUI te get better
Interface
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Demol A Simple CAN Monitor

e Project Name :
o CAN_Monitor.mcp

e How PIC18F communicates with PIC18F2550
o USART with 19200,N,8,1 protocol

¢ Of course , DSW2 must be set correctly
4+ Set DSW2 5&6 ON

e Iwoe ways that APP023 send CAN data te PC
s PIC18E2550 ( Thareugh USB)
o CON9 (Legacy RS-232 Interiace,)
4 Set DSW2 3&4 ON
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I j%kﬁq‘ PICI8EXX8X CAN Module
&
Microchip AN738 for PICI8XXXX

I'| PIC18F8680%) Target MCU
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PIC18F8680 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 U-0

| REQOP2 | REQOP1 |REQOPO| ABAT | WIN2 | WINL | wWiNo | |

e CAN Module fit# (=24 47 CANCON i Bit5 to Bit7

¢ REQOP<2:0> requests different operational modes
+ Configuration, Listen Only, Loepback, Disable, Normal
o ABAT}E’?V\JF)\EI féi Transmit Buffer i i5% pending [~
messages ./ =Bl
o WIN<2:0> rrjic Bank 15 i~ CANregisters E201 -
E2ER, FSOIE - I;'[SEh, E40n - E4AER, or ESOR - ESER ’jﬁﬂlgjiﬂ
aceess bank [ Iﬁi@ﬁgjﬁfj N EGOR - E76h
s %@ﬁ_ﬁ?}*ﬁ%ﬁ IR e JT’S@% > @l}%;ﬁ@ Access Bank Il
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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
OPMODE20OPMODE1{OPMODEO| | ICODE2 | ICODE1 | ICODEO | |
bit 7 bit O

e OPMODE<2:0> * /= CAN Module i At (=i
s Configuration, Listen Only, Loopback, Disable, Normal

® |ICODE<2:0> returns current interrupt code bits
o I8 0k fiE copy = CANCON.WIN<2:0> bits =i
S T [ COPY S eI

+T uffer & V3

| 101 JIERRITXO0-ITX1ITX2+IRX0-RX1
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CAN Module Initialization

Bit Timing F[JF—,\EIE}%

Programmable Digital Phase Lock Loop (DPLL)

Max node-to-node osclillator tolerance up to 1.7%
— ([l it EI’?[FF]EI Y EIE Ef =RLEEE 2Time Quanta (TQ) FF'F‘,F’J (
Max. = 25)

¢ Baud Rate Prescaler (BRP) == I%ﬂu’ TQ.
EI_IgJUlﬂ;af segments 5='5— (& bit pJ_J 5 Segment [’J‘F' 1 ﬁ& 2|l
[  CAN bit timing i J%Jﬁ‘[l%ﬁ\

+  Sync segment st L] 1 ff 1Q

PRSEG SEGIPH SEG2PH

Q | TQ Q | TQ | TQ Q | TQ | TQ
1TQ 1-8TQ 1-8TQ 1-8TQ
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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

o SJ\AV;l:O> E'W"I%%i (Re)Synchronization Jump
Widt

e BRP<5:0> == : Baud Rate Prescale
» FZBRP [ T0. TQ 2 * (BRP. + 1) /Fosc

Ju%lﬂu ISRP A — b [l AR S TO
%@E;f S BR (S o A

¢ Shorter TQ (i.e. More TQ/bil) provides, relbust bit
ate
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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

e SEGZ2PHTS 3=yl 4 ~H5 | SEG2PH ( Phase
Segment 2 )

o SAM ET=a— A VIV *E (1 or 3)

o SEGIPH<2:0> = phase segment 1 fv-=<"
o Binary puLim 0 - 7 5= 1 X 1Q - 8ix 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 corresponds to 1 x TQ - 8 X TQ
Compensates physical delay in network
PRSEG + SEG1PH >= SEG2PH

PRSEG + SEGI1PH >= Tdelay
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CAN Module Initialization

BRGCONS3 - Baud Rate Control Register 3

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

____

o \WAKEIL enables/disables CAN bus line filter for
wake-up

o SEG2PH<2:0> defines phase segment 2 width

o SEG2PH >= SIW
s PRSEG + SEGI1PHI>= 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,

Thit=1/B

Tg=2*(BRP + 1) * Tosc

g = Thit / N, where N is Tg count per nominal bit
BRP = ((Fosc/N) /(2 * B)) -1

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

Calculate BRP.

Phase Segment 2 = SIW' =N * 0.30 (Integer
operation)

Prop Segment = 2 (IViay be increased as per lengih)
Phase Segmentd = Ni- 1 - 2 - Phase Segment 2
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CAN Module Initialization

Bit Rate Register Values - Example

e Configure 125 kbps at 16 MHz
¢ 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 = SJW =16*0.30=5
Prop Segment = 2

¢ Phase Segmentl=16-1-2-5=8

o Results: BRP<5:0> = 3, SEG1IPHI= 7, SEG2PH =
4, SIW =4
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Transmitter Buffers

@
PIC18F8680/CANIModule
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Transmit

l

Buffer
TXB1

O |

Transmit Byte Sequencer

Protocol
Machlne ‘

Recelve
Error
Counter

g }
Bit Timing
: Logic ]

CAN Workshop 202

Shlft/CRC/Destuff <

| |
" conpunor [l
1 | |

CRC <14:0>

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 R/W-0

__

bit 7 bit O

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

I XABT returns transmission abort status

IXLARB retumns arbitration status

IXERR returns bus error status

IXREQ reguests, transmission of current message

IXPRI<1:0> defines prierty ofi cuient message
o HHigher the numiber, higher the proernity,
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CAN Module Buffer Access

TXBnSIDH - Transmit Buffer n Std. Identifier High

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

bit 7 bit O

e SID<10:3> defines Standard/Extended
|dentifier bits

{ sip<10:3> }

SID10...SID3 | SID2...SIDO0 | .. |

OR
{ sib<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-Xx R/W-x R/W-Xx

__

bit 7 bit O

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

{ sip<20> } { ExioE }

SOF| SID10..3 | SID2..0 |RTR| IDE_| ..
OR

{ SID<2:0> } { EXIDE l EID<17.16> }

SOF| ... | EID20...18 [SRR| IDE | EID17,16 | .._

112 CAN Workshop 202




CAN Module Buffer Access

TXBnEIDH - Transmit Buffer n Extd. Identifier High

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

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

bit 7 bit O

® EID<7:0> defines Extended ldentifier 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-Xx R/W-x R/W-x R/W-X

___

bit 7 bit O

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

e 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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x R/W-x R/W-Xx

bit 7 bit O

e PIC18F8680 %| 3 [ Transmitter
e Transmit Buffer J [{|/£%

e TXBODO to TXBODY for Transmitter Buffer O
TXB1DO0 to TXB1D7 for Transmitter Buffer 1
TXB2DO0 to TXB2D7 for Transmitter Buffer 2
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CAN Module Buffer Access
IR SRR S

O Jﬁ%i[—_ TXBNCON.TXREQ =0

® ;- Message ID T?Hj“ TXBnSIDL , TXBnSIDH , TXBnEIDL
, TXBNEIDH 73351 Standard 7y Extended Message

¢ TXBnSIDL.EXIDE 7 gl PE%P%JL
® }[ﬁJ’F\ [ A R FE%F@“ TXBnDm registers

¢ 1= Z 8 (|7 Bytes

o}[ij'

IXBRDLC I FL FERVETR =

e PRI I R TXBNCON.TXPRI, IR

_ﬂ;}n

oj[j

,:r
[ransmitter Buffer =E17 TXBRCONL.TXREQ bit =7

e r'

¢ NMessage will e transmitied o next bus, idie time
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AN738 CAN Subroutine




AN738 CAN Subroutine — Partl

o || —I\i_{%l%[ﬁ o2& CAN =R [E
1~ CAN Su routlne

CANInitialize()
CANSetOperationMode( )
CANSendMessage( )

CANIsTxReady( )
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AN738 CAN Subroutine — CANInitialize( )

e CANInitialize ( BYTE SJW , BYTE BRP,
BYTE PHSEGL1 , BYTE PHSEG?2 ,
BYTE PROPSEG ,
enum CAN_CONFIG_FLAGS config ) ;

® ’ﬂ%q“”ﬂpﬂxgwf CAN Module uﬂéiﬁf’[[’“ T B

o SJW 1 through 4
BRP : 1 through 64
PHSEGI : 1 threugh 8
PHSEGZ : 1 threugh 8
PROPSEG : 1 through 8
enum CANT CONEIG_ELAG : See next Page
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o [ ﬂ

AN738 CAN Subroutine — CANInitiaIize()

CAN_CONFIG_FLAGS zzf.{’r?s NIRRT, 1B

C ﬁze() Fi I I I ESZR E =5

o F,,p%{@fl‘ B[ & s i

Value

Meaning

CAN_CONFIG_DEFAULT

Specifies default flags

CAN_CONFIG_PHSEGZ_PRG_ON

Specifies to use supplied PHSEGZ value

CAN_CONFIG_PHSEGZ _PRG_OFF

Specifies to use maximum of PHSEG1 or Information Processing
Time (IFT). whichever is greater

CAN_CONFIG_LINE_FILTER_ON

Specifies to use CAN bus line filter for wake-up

CAN_CONFIG_LINE_FILTER_OFF

Specifies to not use CAN bus line filter for wake-up

CAN_CONFIG_SAMFLE_ONCE

Specifies to sample bus once at the sample point

CAN_CONFIG_SAMPLE_THRICE

Specifies to sample bus three times prior to the sample point

CAN_CONFIG_ALL MSG

Specifies to accept all messages including invalid cnes

CAN_CONFIG_VALID _XTD_MSG

Specifies to accept only valid Extended Identifier messages

CAN_CONFIG_VALID_STD_MSG

Specifies to accept only valid Standard Identifier messages

CAN_CONFIG_ALL_WVALID_MSG

Specifies to accept all valid messages

CAN_CONFIG_DBEL_BUFFER_ON

Specifies to hardware double buffer Receive Buffer 1

CAN_CONFIG_DBL_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 )
" FE e £y CAN_OP_MODE ER=pv3j[lZ=(tE ,
EAJEISetJJe j{

rationMode( ) , fi'l

7IJ%H'F“ l““ /IJ%? [ fElx

e i~ CANSetOperationMode () Eﬁ 154 Pending F™ Message Q

bort I

CAN_OP_MODE_NORMAL
CAN_CP_MODE_SLEEP
CAN_OP_MODE_LOOF
CAN_OP_MODE_LISTEN
CAN_OP_MODE_CONFIG

Specifies Normal mode of operation
Specifies SLEEF mode of operation
Specifies Loopback mode of operation
Specifies Listen Only mode of operation

Specifies Configuration mode of operation

CAN Workshop 202




AN738 CAN Subroutine — CANSendMessage( )

( unsigned long 1d , BYTE *Data
BYTE Datalen,
enum CAN_TX MSG FLAGS MsgFlags);

SRR S

idi: pli=dl iz rR|pY message 1D

*Data : E¥*[fFI7FE EFF[fHJF L_EWF“[F[ JE[@Z[F[”L =

Datalen : BlEGSHAYE PR = A

MsgFlags : 6y CAN_TX_MSG_FLAG ZIERSTFEEE &
® [ SSNA [ T E
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AN738 CAN Subroutine — CANSendMessage( )

?F' CAN_TX_MSG_FLAG E[FpoF[[28 ff g+
o HYIEEE S & %’?F,

Priority Value Meaning
CAN_TX_PRIORITY_0 Specifies Transmit Priority O
CAN_TX_PRIORITY _1 Specifies Transmit Priority 1
CAN_TX_PRIORITY_2 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 Identifier message
CAN_TX_XTD_FRAME Specifies Extended |dentifier message

Message Value Meaning
CAN_TX_NO_RTRE_FRAME Specifies Regular message - not RTR
CAN_TX_RTR_FRAME Specifies RTR message
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AN738 CAN Subroutine — CANIsTxReady( )

e BOOL CANIsTxReady( void ) ;
> A i{?fé [ [Z[p TX Buffer pLa PRy * e rp(py
o [BEE
+ TRUE : = 'J)*Er 5" CAN Transmit Buffer Lz
+ FALSE : <%= [F CAN Transmit Buffer xL2Z=HY

o (I S A e AL T 2

J'ransmit Buifer

IF( CANIsTxReady( ) )
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MCP250XX Developer’s Kit
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MCP250XX Developer’s Kit

o HEL{H BEEE B = P BLARR
o [ MCP250XX [t sk
o 7l ﬁ‘éiﬁ} CANKing ﬁf«%{ [EELRT phY Bus Monitor
o IF\/I’CPZSﬁOX)’( F{J @lﬁf’ﬁ?\ it =7 [(&=F Jfﬁlﬁﬁ‘%ﬁﬁjéﬁﬁgmﬁ%
CRLPL =

+ A/D ﬁﬂai—]* E#F
+ PWM ﬁﬁaﬁﬂﬁfﬁﬁ
+ Digital I/O

o S [’“ﬁf‘/ffﬁ[;CAN Node: FH~a FH, J‘Hﬁif 2 2

S

9 CAN Node 53 =25 CAN Network e 2
e = PC v/ =1 — Parallel PORT
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What's CANKiIng for Window

o [I4F MCP250XX | MCP2510/ MCP2515.
Clscossises i Evaluation Kit 4|li CAN
Application p~f 35

s ' {=EL CAN BUS Monitor
o FTIRLPPITIEET 2

+ i P% "F‘?TEIF'JE@ Bus Speed
G P i U8 CAN Node 51T
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How CANKiIng Work

Welcome to CANEing |

e #i7 CANKIing /ff @
Z/I:I_IZE ij IEl JTE?:_E[ Welcome to CANKing!
P E’E"'TVF)J_ /EI l:[ [ ; What would you like to do?

. L

fj i F J F[ <= ?ru F[ F J M

n new and great updates to CAkking., and if vou have any guestion about

‘ - = j I - i_ I Don't ask me again. oK @  CQuit
_ [_
NN

—_—
—

o [{P]5T= fEJfEf EEF
ANKing A= -
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How CANKiIng Work

Warning!

*CANKINg A= pogh =g

-Open an Existing Project i’ % Fl
i i Wﬁ

T *{f1™| Template ;2

[~ Don't show this warning in the Future F[ \J /{S‘K},\ IIE{EEJ j:

, \ Standard |
CANEing for Windows

Create a New Project Lsing

W, o d MCP 2510 S

Ewaluation Eval
Board
* Template ’

o Efmpty Broject

Tip for
Mew Users

" ©pen an Existing Project
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How CANKIing Work
1] Template - MCP25050 Evaluation

Board RYf~

_ ol =]

. ]

EBus Skatiskics i Bus Parameters I

[ Bus Load

055 I

Toktal Per Second 0 Cvverrun
Rx messages: u] o
Tx messages: o o

{? Clear

[~ Bus Parameter
Bus Speed: 125.000 kbikfs
Bit timing:  ©=5&, S1=5, 52=3, SP=62.5%, S1w=1

o |
s =0 on Bus 7 on Bus £ Error Passive

@ OFF Bus 71 Errar Warning

2K Go OFF Bus

Ewal Board Staktus

& Eval Board Mok Found,

MICROCHIP

Eaktu;
i Module On Bus i application overrun

Parallel Port Address: $3735

Resek Board

—FPeriod:
Period: ilDDD ms

T Periodic Read

Analog O Inpuk: |

A ailable Eormatkers: Aanalog 1 Input: |

Standard Text Format -

Interpret King's Pages effa

Simple alarm Llse @ @
Pass Filker s ! — GP4:LedO GPS:Ledl

Lctive Formatbters:

i Periodic Write

[w] Standard Text Format

i
Pwwi¥l Freguency: J

i Periodic Write

PWIMZ Duby Cycle; J

Up Do Options

| Formats CalM messages as kext,

CAN Workshop 202



Ex2 : GO On the Bus

® i EX C 7|1 CANInitialization( ) Fl 14| FL tﬁﬁ,
FI'J =i

. }[ﬁf'éfEhTCAN OP_MODE_LOOP #5734

o Jff MESSAGE_ID1 [ (=< (0x100 .. 0x150
)

o TR EX2.C
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Ex2 : GO On the Bus

e i Compiler *#/5  , PIC18F8680 TXBO ¥

'ﬁﬂ}@‘}?@%ﬂ B MESSAGE_ID1 £ Message

ID =Y
o £+ NORMAL MODE 1, FF,SF PIC18F8680}1§J’

R E e SEH R

o [{i”| CANKing , £| PC [iS 25t G I 1122 5
5 CANINode [Erssiyers]
¢ OX100, Ox110r, Ox120 , Ox130 , Ox140 , Ox150
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Recelve Buffers

@,
PIC18F8680 ECAN Module
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PIC18F8680 Recelve Buffer ElfJﬁlﬁir%?-

o RBILFEHIFTRR] , AT IR R
¢ Filters

+ RXFnSIDH,RXEFnSIDL,RXEnEIDH,RXFnEIDL
¢ Mask
+ RXMnSIDH,RXMnSIDL,RXMnREIDH , RXMnEIDL

+ Buffer Mode
+ RXBnCIRL.RXM <1:0>
+ ﬂ{{g’{%l}%q%ﬁfﬁfé Message !
e All'Validi Standard , All' Validi Extended , Both
Valid Standard/Extended or All Message

s SRENPIIELE: Bit Rate (GH[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

| RIC-O  RMW-O RW-0 UO RO _RWO RO RO _
| RXFUL [ RXML | RXMO | [RXRTRRO|RXBODBEN| JTOFF | FILHITO |

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

o RXM<1:0> defines buffer mode

¢ |0 receive all valid, enly Std., enly Extd. Or all messages
Including| these With erroers

® RXRIRRO returns RTR status

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

RXBOCON - Continued

e JIOFF (Jump Table OFFset) maps Buffer O filter
hit information to that of Buffer 1

¢ 10 be reviewed In next slide

e FILHITO returns filter number which caused
recejve

o RXEOor RXEL
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CAN Module Buffer Access

Receive Buffer Modes

Defined by RXBNCON.RXM<1:0> bits

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

“‘Recelve All (Including Invalid)”
+ Acceptance mask/filter values are overridden

+ Provides Basic CAN functionality

“Recelve Valid Extd./Std.”
s RXFnSIDL.EXIDEN must match

“Recelve All Valid”
o RXEnSIDL.EXIDEN! s used

138 CAN Workshop 202




CAN Module Buffer Access

RXB1CON - Receive Buffer 1 Control Register

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

| RICO RW-O RW-0 UO RO RO RO RO _
| RXFUL [ RXML | RXMO [ [RXRTRRO[ FILHIT2 | FILHITL | FILHITO |

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

o RXM<1:0> defines buffer mode

¢ |0 receive all valid, enly Std., enly Extd. Or all messages
Including| these With erroers

® RXRIRRO returns RTR status

® ElILHII<2:0> returns filter number which caused receive
o RXFO, RXF1, RXF2, RXF3, RXF4, RXF5
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CAN Module Initialization

RXFnSIDH

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

bit 7 bit O

o SID<10:3> defines Standard/Extended
ldentifier Filter bits

{ sip<10:3> }

SID10...SID3 | SID2...SID0 | .. |

OR
{ sib<10:3> |}

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

RXFnSIDL

R/W-X R/W-x R/W-Xx R/W-x R/W-Xx

__

bit 7 bit O

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

{ sip<20> } {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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x R/W-x R/W-Xx

bit 7 bit O

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

{ EID<15:8> }

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

CAN Workshop 202




CAN Module Initialization

RXFnNEIDL

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

bit 7 bit O

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

{ EID<7:0> }

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

RXMnSIDH

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

bit 7 bit O

e SID<10:3> defines Standard/Extended
|dentifier Mask bits

{ sip<10:3> }

SID10...SID3 | SID2...SIDO0 | .. |

OR
{ sib<10:3> |}

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

RXMnSIDL

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

___

bit 7 bit O

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

EID<17,16> defines Extd. Identifier Masks only
{ SID<2:0> }

SOF| SID10..3 | SID2..0 |RTR| IDE | .._

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

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

RXMnEIDH

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

bit 7 bit O

® 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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x R/W-x R/W-Xx

bit 7 bit O

@ EID<7:0> defines Extended ldentifier 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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x R/W-x R/W-Xx

bit 7 bit O

e SID<10:3> defines Standard/Extended
|dentifier bits

{ sip<10:3> }

SID10...SID3 | SID2...SIDO0 | .. |

OR
{ sib<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-Xx R/W-Xx R/W-X R/W-x R/W-Xx

_

bit 7 bit O

e EXID declares current messages as Std./Extd.
e 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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x R/W-x R/W-Xx

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

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 | .. _

CAN Workshop 202




CAN Module Buffer Access

RXBnDLC - Receive Buffer n Data Length

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

U0 RMWx RW-x RWx RMW-x _RMWx _RMWxX _RMWx
| |RxRR[ RBL | RBO | DLC3 | DLC2 [ DLCL [ 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’
e 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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x R/W-x R/W-Xx

bit 7 bit O

e [l Receive Buffer, ﬁ’%fﬁE'Jr’ﬂj 7 [ ES

e Buffer 0 : RXBODO to RXBOD7 ( OXxF66 — OXF6D )
e Buffer 1 : RXB1DO to RXB1D7 ( OXF56 — OxF5D )

RXBO ﬁl%ggiv ID Registers » Data Buffer fiy™ |t
£ OXF60-0OXF6E ( It's )
RXB1 fi' I' |33 158 - CANCON.WIN< 2:0 > e i fL

—_—

2 OXF50 — OXF5E fyfit P2 0xF60-0XF6E
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CAN Module Buffer Access
I B
‘El[ RXBNnCON.RXFUL 59 PIR3.RXBnIF = 1
=2 PIE3 RXBnIE = 1 Eﬁ ﬁ“d[gﬁﬂl'ﬁ%

“*F“ RXBan}[ﬁ]l = Recelve Buffer pre s 2Vl
(= % 8 Bytes)

Fitl} Message ID & f%ﬁflif@fﬁ?ﬂ@
H= RXBACONL.RXEUL A
¢ RXBNCON.RXEUL fHaElE 1 % . CAN module
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AN738 CAN Subroutine




AN738 CAN Subroutine — Part?2

o '] —Li_%l%lﬁ K& CAN 7R lj\_Eﬁ /ﬁF fE[ £ “
1~ CAN Su routlne

CANSetMask( )
CANSetFilter( )
CANIsRxReady( )

CANReceiveMessage( )
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AN738 CAN Subroutine — CANSetMask( )

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

® ’ﬂ&jt%&ﬁ, Az Erss CAN Module 3£ = MASKY JF%”“ [
o code : ESATYFELIH CAN_MASK  H I[H8A][Z= i

¢ Qcy%l% =[5 Buffer, [~ MASK

+ CAN_MASK_Bl or CAN_MASK B2
o Value :long =] [H{[FI MASK fifi, S5ErS 11 or 29 bits M Message D i
o ype: ESASIAELE]H CAN_CONEIG FijFH [l

¢ Ju—;@ﬁl%{% Standard g Extended D)+ Mask

+ CAN CONFIG _SID.MSGE or CAN_CONEIG_XIID. MSGE
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AN738 CAN Subroutine — CANSetFilter()

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

o ’ﬂ&jﬁ%ﬂ%ﬁ Lpusblss CAN Module s£1= Filter Elfjl%i{gj =

o code : ESATYFELEH CAN_FILTER (8=l
¢ @%F@'% =[5 Buffer; [~ Filter
+ CAN_ F”—TER w7l || SRR [ R AN B s
. \%alue long &t ZH{IEY EILTER [, S5 [EhE 14 or 29 hits (¥ Message ID
]
o ype: ESASTIAELH CAN_CONEIG FijFH [l
¢ \_—;»“y]%l%‘_['—‘ti’f Standard 5 Extended D F~ Eilter
+ CAN CONFIG S MSGE or CAN. CONEIG. X MSE
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AN738 CAN Subroutine — CANSetFilter()

o CAN_FILTER %j[[EEE I e  F5]REfg
o [UFEEEE 1= FE it CANSetFilter () 87— fil=8

Value | Meaning
CAN_FILTER_B1_F1 Specifies Receive Buffer 1, Filter 1 value

CAN_FILTER_B1_F2 Specifies Receive Buffer 1, Filter 2 value
CAN_FILTER_BZ F1 Specifies Receive Buffer 2, Filter 1 value
CAN_FILTER_B2_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( )

e BOOL CANIsRxReady () :

o O HIHTRL | [ F P G B A
o ({EMEIr
+ TRUE: ﬂfﬁ = Zie vl Receive Buffer
+ FALSE :j<¥| = [fers] s Receive Buffer
. ﬂﬁrj [fi =] CANIsRXxReady( ) [ w35 sl {13 3582 e | = 1o I

i ( CANIsRxReady())

{
CANRecelvelMessage (
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AN738 CAN Subroutine — CANRecelveMessage( )

® CANRecelveMessage ( unsigned long *id
BYTE *Data ,
BYTE *DatalLen ,

enum CAN_ RX MSG_FLAGS *MsgFlags
) ;

S RbpuBEr i * CANReceiveMessage ' i
‘ RI Module 32 1% =]
fr =hiv- Message D) ezt di=
*Data; ’F‘L'rﬁb’vgﬁv[ﬁu Buffer 17 B -
*Datalen : FL | e A A R e e
*VIsgElags s w55 Ni= Ay Al =
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AN738 CAN Subroutine — CANRecelveMessage( )

o ISR T ]2
o T
o If (MsgFlags & CAN_RX_RTR_FRAME )

Buffer Value |__Meaning |
CAN_RX_FILTER_1 ifies Receive Buffer Filter 1 caused this message to be accepted

CAN_RX_FILTER_Z cifies Receive Buffer Filter 2 caused this message to be accepted

CAN_RX_FILTER_3 cifies Receive Buffer Filter 3 caused this message to be accepted
cifies Receive Buffer Filter 4 caused this message to be accepted
cifies Receive Buffer Filter 5 caused this message to be accepted
cifies Receive Buffer Filter 6 caused this accepted

CAN_RX_OVERFLOW cifies Recei "0
Specifies invalid message
Specifies Extended ldentifier message
Specifies RTR message
Specifies that this message was double buffered
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Ex3 : GET Data From Bus

0 }H EX2.C f|1 RX_FilterO f|1p~]’| ﬁclsrt"‘ Ox88
» i [Zd5EY EX2.C =5y EX3.C

o [Nri = 31+ fY Message ID £ 0x88 , Tg
i i

_” fFZL F J E¥7F“[P [ LCD DISplay F
® - EX3.C VeI EL i, F}[ RX Flltero E,y,;ky}g/ﬁ
ﬁj Message 1D 71%47:[;{4 %‘F\‘ F[Jﬁ[zr ﬂﬁ?“
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Ex4 : Ty On Bus 75>

e Fr|[=i{Message ;[/ﬁj, i+ LISTEN ONLY MODE
. ’fglﬁiﬁﬁﬁ\[ﬂ%ﬁ%{ﬁlJ?tﬁl [RY2 CAN network
S :}q'g\r;zu;f:y %’TI—’F@EH:[ f‘é—iﬁj}{fj CAN Module F%{uﬁ‘y NORMAL MODE =
£ ﬁr[?@jﬁiﬂ R
® ;= EXB.C [z iy EX4.C , it CANSetOperationMode( ) Hl}kﬁ”
PIC18F8680 &Ly LISTEN ONLY mode
o = CANInitialize(") /a2ty _ ’ F—‘[
CAN_CONFIG_ELAGS, Jif {1 Filter & Mask [1fi

Bl ['[E'?hz‘%%‘[ CANIsRxReady() VA5G = i1 Messagei D =
OX088 [~
?}?Hﬂﬁﬁ‘[iﬁ[’—ﬁ*'(’é&%“ CONEIGURATION moede
v EiAeis CANInitialize() 2=l
AN_CONEIG_VALID STiD: MSG i CAN_CONEIG_ELAGS;, M
fj? Filter: & Maskd 1=y £ 1l Valid Standard Message

£+ PIC18EB680 £ NORMAL mode., 27 /it Tl #5ias |
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EX5 : JHE
REMOTE Transfer Request
e REMOTE Transfer Request {5 fEAd 321, :
Jf§ TXBNDLC 9 bit 6 ( RTR ), i 72 AL “17
TXBNDLC [ DLC<3:0> 1% 0"

Message ID (TXBnSIDH TXBnSIDL , TXBnEIDL &
TXBREIDH ) & 'Fi;r%a 1~ Message D

355 RTR Frame ai S S 2 HaziR]y Message 1D = e
E/}“?[‘“[
=ele EXA.C [5[ TMR1I OVERELOW =1 Eﬁjﬁ = R
It fc ﬁF[JLEJ Message ID 5=:1; RTR Frame

IF'J AN738 115 CANSendMessage() =t} RIR Frame
i

= CAN_IX_RIIRT ERAME 4& GAN_TpX_MISG, ELAGS fib=s
Effurh
o o= [[FEsbirDatallen) w5 et 0 |
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EX5 : JH[ES
REMOTE Transfer Request

o [SdxigiAEHT £ EXS.C

o RTR Frame [] I~ 1D 55 5% Ox81 .. OX86 , |
CAN Node f}ﬂﬁﬁﬁ EAE [é?l%i

j
. FEIEZ] RTR Frame: ofs AID [ o]
Frame ?’%fF[ i Message D EEl
= [l Node % RLEh =0, i LCD s = irﬁg@

- EJD fi
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EX6 : 3% ﬁsﬁﬁ
REMOTE Transfer Request
e ijiAy M RTR Frame < Rrevr] i, B i Ay peid I
RTR Frame & [~ IENAEZY EX6.C
o [HIH ] RXBI e =9y iy RTR Frame

+ RX Filter2 to RX_FilterS ¢~ l’[a@ﬁ%i{g%? IS
MESSAGE_ID1 [+ [’rﬁjﬁl[ﬁj I'\Why: 272

+ =7l RXB1 (¥ MASK e T
o - RXB1 &= ﬁ‘fﬁy;m (G B F1ie 19 AVD fist |
+ RX _ID2 = MESSAGE_ID1
4 [HIASEEEREEG I CAN_RX_RTR_FRAME = True
o NI AELE £ CANMessagerlag
o (A5
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EX6 : % gl%&ﬁ«]‘
REMOTE Transfer Request

—_—

ID * gfgffj RTR Frame , ““ffifpL=2 i '““éj B i
= CANKIng f~EH=: j;@ Pﬁ WZE'[T[J # RTR Fra
| 1!

o — Hinn:Z &l 0x100 .. 0x150 *j [t [~ I\/Iessage

IR Node ;‘LI'
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Microchip PIC18FXXX
with

ECAN
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—

What is the ECAN moedule and
whiat makes It speciali?
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PICmicro®s ECAN Module

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

hree Operational Modes in One CAN englne
¢ "‘Mode 0" Legacy Mode

¢ "Mode 1* Enhanced Mode _ 22\
¢ Mode 2® EIEO Mode EEAN '

> -\./I-

® Moedes 1 and 2 support DeviceNet ProtOEOI
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Device Definition for 80-pins

e PIC18F8680 e Core

¢ 64K bytes Enh. Flash ¢ 16-bit instruction

+ 8x8 hardware Multiply
+ 3SKbytes Data RAM o Multi-level Interrupts

¢+ 1024 bytes Data E? ¢ 1OMIP at 10MHz
® Peripherals
¢ Analoeg

e PIC18F8585 S o A
¢ 48Khytes Enh. Elash 4+ ZxComparators

s 3K bytes Data RAM \/ (iommunlcatlon

s 1024 bytes bata E? 4 SPI/I2C
+ Parallel Slave Porit
*

e Packages s Timers .
4+ 3Xxd6, 1xE Bits

» 80 TQER' (638 1/O) + IXCCP & 1 ECCP
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Device Definition for 64-pins

e PIC18F6680 e Core

¢ 64K bytes Enh. Flash ¢ 16-bit instruction

+ 8x8 hardware Multiply
+ 3Kbytes Data RAM o Multi-level Interrupts

¢+ 1024 bytes Data E? * _1OI\/IIP at 10MHz
e PIC18F6585 e Peripherals

¢ Analog
¢ 48Kbytes Enh. Elash + 10-Bit ADC

¢ 3K byies Data RAM 4+ 2xComparators

s 1024 bytes Data E? ¢ Communication
*

+ SPI/I*C
e Packages + Parallel Slave Pori

*
o 64L TQEP (52 1/0) o Timers

s B6SL PLCC (52 1/0) ) ﬁé%é@?l%émp
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ECAN Module “LLegacy Mode”

e Mode O: "Legacy Mode"

+ 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 O Resources
3x X Buifers, (Dedicated)
2x RX Bufifers (Dedicated)
1x Message Assembler; Buffer
6x Fulll Acceptance. Filters N
2x EullrAcceptiance Masks
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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 TX Buffers (Dedicated) 7 sy N§
EXx IXRX Bufiers, (Independently: €onfigured) 2 |
2x RX Buffers (Dedicated) ECA N g

Ix Message Assembler Buifer

16X EullFAcceptance. Eilters N\
2x EullFAcceptance Masks
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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:
3x Ik Buifers (IDedicated)
Sx EIF@ Buifer,
(6 buffers are Independently: Configurable)
Ix Message Assembler Buffer
16x EullFAcceptance: Ellters
2x EullFAceeptance Masks
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28/40 Pin ECAN Solutlon
With EIS
&
nanoWatt Technology




Enhanced Flash

Devices in 40/44-pins
e PIC18F4680 e Core

¢ 64K bytes Enh. Flash ¢ Extended Instruction Set

+ 38x8 hardware Multiply
v 2iKbyles Datd kAl o 10 MIPS at 10MHz

¢ 1024 bytes Data E? ¢ nanoWatt
e Peripherals

e PIC18F4585 ¢ Analog

s 48Khbytes Enh. Flash : %2&%%’%‘3&%}3 ch)

¢ 4K bytes Data RAM ¢ Communication

+ EUSART (LIN)
o 1024 bytes Data E? + MNSSP (SPI /M|2C)

® Packages T+_ ECAN
\ IMENS
v 2UDIP (3810, 4 3x16, 2x8 Bits
s 44 TQFP/QFN (36/1/0) +  IXCCP & IXECCP
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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 o 10 MIPS at 10MHz

¢ 1024 bytes Data E? ¢ nane\Watit
e PIC18F2585 ® Peripherals

¢ Analog
¢ 48Kbytes Enh. Elash +  10-Bit ADC (8 ch)

s 4K bytes Data RAM 4+ 2xComparaters

1024 bvies Data E2 ¢ Communication
- / + EUSAR (ICIN)

+ MSSP (SPII/MI?G)

® Packages + ECAN

¢ 28I. SPDIP/SOIEC (251/©) - Tlmegr)?le, 2x8 Bits

+ 2xCCP
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What's New?

ECAN Module on a 28/44 Pin Device

Extended Instruction Set on a CAN Device

Changes to the nane\Watt moedule

Development Teoels Support
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PIC18F4680 - =3[l CAN MCU ==
]
[ PICL8FEX58 (R = [ i g

0 *‘r[%ﬂ*j PIC18E458/258 %t f[Fﬁ:jﬂ%H = (7= e ppy
e
Maore Memaory.
Better Power Management

More ADC Channels
Faster ADC

Analog Comparaters
Optimized Core for RTOS
LIN capable UART:
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PIC18F458 g d#lPC18F4680

FN= BRI E

PIC18F458

PIC18F4680/4585

Optimized Core for RTOS
More Program Memory.
More RAM

More EEPROM

Boot Block

Better Power Vianagement
Viere ADE Channels
[Faster; ADC

LLIN capakle USARA,
IXPILL Configuration
\WiDily Tnme

CANEngine

Traditional
32Khytes

1.5Khytes
256 hytes

512 bytes
Sleep/MMRL (2)
& ADE Inputs
SOKSPS
Seftware

[FUSse

20ms

CAN

CAN Workshop 202

E.I.S

48K or 64Khytes
3Khbytes

1024 hytes

2K hytes
nane\Watt (6)
11 ADE Inputs
100KSPS

Yes

[=use / Soit PLLL
Up te 2 minutes
ECAN




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
HC”

These extensions greaily: simplify the code that IS
AEeded fier seftware stack acCESSES.
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New Indexed Addressing

Indexed literal
addressing
remaps the
access RAM
window. to be a
stack offset
Window.

= banked addressing

= unbanked addressing

Access RAM

Traditional 18

CAN Workshop 202
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SFRs
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Extended Instruction Set

® EIS consists of 8 new Instruction
¢ ONLY FSR2 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

MOVSS Move Indexed to Indexed 4bytes 12bytes

PUSHL Store Literal in Indexed Address 2bytes 4bytes

® Additieonal mfermation Is provided In Section 24.2 ofi the
Data Sheet
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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

EIS iImprovements
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What Mode to Use

Use Traditional Mede When...
The static model is O.K.
Modifying an existing design
Code Is mostly written in ASM

Code must alse woerk en noen-
extended cores

RANM|space. Is net chitical

CAN Workshop 202

Use Extended Mode
When...

Reentrancy IS required
Starting a new design
Code Is moestly written in €

Portability to non-extended
cores Is net needed

RANM space Is, critical




Enabling the extensions

A single configuration bit (XINST) will select between:

Traditional Mode Extended Mode

New instruction opcodes New instructions are
are interpreted as NOPs available

Access RAM Is avallable Access Bank [0,0x5f] Is

converted te General
Default for Assembler Purpoese for Literal

Default for C-Compiler, Indexing
Pefault fier MPLABC-IDE

Pefault fer Silicen
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Microchip ECAN p¥ C Subroutines

e Microchip #% ECAN 29[|, #23 ECAN [~ C
Subroutines

e AN878 &> ECAN C Subroutine pNEifHl [~ C
Source Ccfde

@%F' | PIC18F458/258 , 2 CAN Module B

egacy CAN. [ligi® | AN738 e
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