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CAN Protocol
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WHAT IS ?

ontroller Area \etwork
i Robert Bosch GmbH {85 FARCHEYS

CAN ZEEstan e re it A TN TR SE =AY IR

/ CAN RAUBEE(LAT A e

/ BSIERHTATEE Z AT SE CPU M s i
/B S . (wiring Harness)

! BEHATIR

lm
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CAN Bus !

CAN (Controller Area Network) {E#EER 80 £

=

A H Bosch HtE

B, RN ERE R AL BB Y EE A E. ELAEE R
LI E T2 O Re Bl IIEAE, o IR SRS R TR

& CAN Bus %ﬁiﬁ?ﬂiﬁ%ZEﬁ, %F‘ﬁﬂ%&ﬁi@%ﬁﬁiﬂﬂ%ﬁZFaﬁk%ﬁi@%ﬁ
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CAN Bus Fy{EEL

£ CAN Bus iR F Z AT, 2l S &8 5 Bilas Z X
25 175 HE it e Y B e g DA S A ZE T B et AR A

{55 CAN bus, 77525 5 B Y B2 51 7 I BT R 52 p iy S 122 il
2L B ]
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-""J*.'--—;-.—--.: — -=_!_]

[i'“f_—:-—-;—-«m——mw = |—|

| "‘.-—l._...x..g__ | o ...||

: |_._,___.4._,,___.E i
CAN patent filed L : Introductlon of TTCAN

CAN published at SAE congress Detroit
First CAN chips from Intel and Philips s

Specification of several
ISO 11898-x:

CAN introduced first in weaving machines _ data |_i”k layer
high-speed physical layer

First Mercedes-Benz S-class with CAN ﬂ fault-tolerant physica| |ayer
Foundation of CAN in Automation TTCAN

Standardization of CAN in ISO 11898 |0W‘POWEF mode
selective wake-up

CANopen protocol published by CiA

Invention of CAN FD (ISO 11898-7)

——
' —_—
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#etEE RVELA Bus ZUEELELER

MOST® Technology nG

< Sensors MM & DriverAssistanc>

MOST150

MOSTS0

MOST25

' Flexray l

r Point to Point |

| Communications Speed |

Classic - ~
CAN Normal

| Communications Speed |

)
(ol
2
Q
et
3]
.
3]
et
1
o

Application
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CAN Network Solutions
Bosch Specifications

m Bosch Spec 2.0B (Active)

v CAN B(S 175 EHISoRm A
v A]El = 29 bit /Y Identifier (Extended Frame)

v SEE A AR HREY A - Bosch spec 2.0A

7 ?}gﬁ Microchip HY CAN devices &2 CAN 2.0B

TR

=
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CAN Network Solutions
Bosch Specifications

m Bosch Rev 2.0A

m Bosch 2.0A HYFEFZHS

L5 2 8

A [EIHI RS

p

Rev2.0A = LERASHYZE S 17hE A RE (S s Bzl

“standard frame message” B8 (11-bit Identifier) .
Lz El—1FE extended frame message (29-bit

|dentifier) HFES -
REV2.0B/RPassive — LIS e ik fe

=rame)

. =HAgE] “Extended Frame Message” , Ei&e&]E
T2 tE— message !

AN e i CAN Bus

acknowledge 14

SR Srr

= P

s E iR

1

157 Rl ES 2.0A FHEEHY message (Standard
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CAN Bus B Ze e

B CAN Zifl Se RV RS RS 1A E, Be A BRI & 77 i\ 2
Gt o BT R {18 R PR AH Ak e A
v" International Standards Organization (I1SO)
v" Society of Automotive Engineers (SAE)

B CAN #2/EZ B /A s T b, HA AV IE R M Bl 2 At
fH, KEL, KIEBH B LD SR e

n ﬁnﬂk%gﬁﬁzéﬁéﬁﬁ 245 (Ethernet USB, CAN, etc.), 77 /&N 24528

RS ARl L T IhAE

v ﬁﬂiﬁﬁ’\xﬂﬁéz_%ﬂ’ﬁénuﬁéﬁﬁiﬁﬁ

v RHAT DI RE S S RE

v e R AR T EH Y 2

m 1SO/OSI Seven Layer 48 25 1752 35 T ia A A4 AU4IEEE

i

\
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BASIC NETWORK OVERVIEW

ISO/OSI Network Layering Reference Model for CAN Bus

High Layer Protocols (HLP) N\ [} LTI I e

_______ -CAL (CAN application Layer) ISO Layers B e e
....... B — Application Y ry Cg TG

_______ “PCAL (Portable-CAL) " s — | [Medium Access Control (MAQ). ..

T DeviceNet™ ation | /| -Data encapsulation(de-capsulation)

_______ -SDS™ (Smart Distributed System) Session _...-Frame coding(stuffing/de-stuffing)

-CAN Kingdom ™ Transport |/ | . -Error Detection/Signaling
Network -Serialization (de-serialization)

Data Link Layerl Z“Iphysical Signaling (PLS) |

Physical Layer | | . - Bit Encoding/Decoding
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CAN Network Solutions
’Tj_./_\z— _[:.B,JEE =

Driver Seat Control Unit v Engine Control
Oil Condition and Level Applications
Sensor v Transmission Control

Diagnostics and Service Port , Anti-l.ock Brakes
Steering Position Sensor, v Suspension Control

Engine Sensor Module v Dashboard/Instrument
v llemperature Sensor ation Control

v Alr-intake Position Sensor. v Power windews/Moon
v. Pressure/Nacuum Sensors roof

Airbag Controller

: v Bower Mirrers
Envirenmentall Controls
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NN N

CAN Network Solutions

1E7 7 EEAH B EE mmH IR

Controller for Swimming Poolv
Industrial Lighting Controller v

Building Networks
Security System
Control Systems

Elevator Control Panel
LLighting control

NN N N N N

S\

Communication; Protocol for

iIndustial Copier
RAID Sterage: Systems

13 CAN202B Workshop

Elevator Poesition Sensor

Emergency Lighting/N\Varning

v/

v/

Hospital Bed Controller

ntercept Seeker for
_aser Targeting System

Battery Charger on
Forklift

GPS navigation system
for aviation

v Avienics Control for

v/

v/

Model Rockets
Secure Medicine
Dispensing Machine
Netweork system for
\Vending Machines



CAN Bus BJfHEE R &8

m [SO11898-1 : % T CAN Bus 1y Data Link & Physical
Layers

v {HAEE PMA & MDI

m Ry SRR PR R R A R, 1SO UK SAE EL4K
st CAN FERERVREOK, HiE SRl & PMA (Physical
Medium Attachment) &1 MDI (Medium Dependent
Interface) & 1SO 11898-1 K 7E FHYFEAE
v 1SO11898-2 J&{Il 76 FH i~ = 2R 288 (5 HUARAE AR & (Up to 1IMbps)

v 1S011898-3 Z1[ii]718 F i i K2R (S HYAAE R (up to
125kbps)

v SAE J1939 Rl e fEH7E R E S B LAY fE A
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ISO 11898-1 & CAN Bus FifEZES=

DatalLink Layer

Logical Link Control (LLC)
« Acceptance Filtering

« Overload Notification

* Recover Management

Medium Access Control (MAC)

« Data Encapsulation/Decapsulation
« Frame Coding (stuffing/destuffing)
« Error Detection/Signaling

Physical Layer

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

15 CAN202B Workshop



ISO 11898-1 AT AGEAREFRHYED T




M“\ Controller Area Network HLPs

MASTERs 2015

Proprietary Non-proprietary
Heavy Truck, Construgtion, and Marine
Agriculture and Military CANopen
DeviceNet™
SAE-J1939 CAN Kingdom
NMEA 2000

Any Market

© 2015 Microchip Technology Incorporated. All Rights R




CAN / Network Solutions
CAN Bus BYBEIN
n SRRE

s  CAN (FEREHZEJRFZ(ET 8 Byte HYER
m EEKERaR VS, (HKpREE

_.ength (meters) (Bit per Second)
40m 1Mbps
500m 1.25Kbps
1,000m S0KbPS

1 CANINetwork Hy#-Hrs
n  2.0B i e A s 22° (i node
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Element : Propagation Delay

Transmitted Bit from “Node A"

Time (t)

20

PhaseSeg1 (F51) PhaseSeg2 (PS2)

Sample|FPoint

“Node A” bit received by, “Node B”

FhaseSeqgl (F51)

CAN202B Workshop

PhaseSeg2 (P52)




CAN BUS
LENGTH -v- BIT RATES

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

m Reguires that bit time to travel from transmitting noede
lo noede farthest away: shall take no lenger than 2/3 of
total bit time

m Resultis a reduction in bus, length with an| increase
In bIt rate

s Remaining 1/3 of tetal bit time: allows
m Receving nede. te periorm bit wise: arbitration
= SWitch Inte receive mode: i arpitratoen lest
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CAN BUS
LENGTH -v- BIT RATES

m Calculating Max. Transmission Distance for Bit
Rate

m Factors

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

m Average propagation delay in transceiver. = 25ns (t prop-tcvr)

s  Equation - Eirst step approximation
m 2/3tpt>=47*t prop-tevr & 2. 1 prop-line
m  Results i rule of thumb’ design rules
= 40m at 1MBIt/s (CAN max. bit rate)
m  400m at 100KIt/Ss
m 1000m at AQKBI/S
x  \Values may chiange depending 6n| ChoICe of transceiver:
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CAN BUS
LENGTH -v- BIT RATES

s Example Bit Rate -v- Bus Length when utilizing
high speed CAN controller e.g. MCP2551
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CAN BUS
LENGTH -v- BIT RATES

m Number of Nodes Iin a System
m Factors

m Electrical Characteristics of transceiver
m Application specific drivers

s Real Systems
n Standard Differential Line Drivers - 32 Nodes

m High Speed Diifi. Line Davers eg. MCP2564/2 =11.2
Nedes
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What ISO 11898 Defined vs. solution

/- Layer OS5l

Application

Fresentation

Session

Transport

Network

Data Link

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

Physical

Medium Access Control (MAC)
- Data encapsulation/decapsulation

- Frame coding (stuffing/de-stuffing)
- Error detection/signaling
- Sernalization/desenalization

Physical Signaling
- Bit encoding/decoding
- Bit timing/synchronization

Physical Medium Attachment
- Dnver/receiver charactenstics

Medium Dependent Interface
- Connectors/wires

Defined by

15011898

CAN Controller

Transceiver
MCP2551

CAN202B Workshop




CAN 5V Differential Physical Layer

B E #E A CAN transceiver (49141:
MCP2551/MCP2561/MCP2562)

Vce H 4.5 to 5.5V
B uC FEHY TX FI RX & A8y
L A (S5

CANH I CANL & Z=8)(E 520y 2 B
2 0V 2 3.0V

v AV > 1.0V 75 7 dominant
v AV < 0.5V 157 recessive

Up to +/-40V continuous capable on
CANH and CANL pins

+/- 200V transient capable on
CANH and CANL

40m max cable length @ IMbps

26 CAN202B Workshop

120 phm
Vcc

Receiver

Vss

120 ohm



1ISO11898 Nominal Bit Level

Dominant
Differantial
Cutput
Range

Recessive
Differential
Cutput
Range

30—

b

0.05 —

e

CAN202B Workshop

Dominant
Differaential
Input
Range

¥ 09

0.5

Racessive
Differential

Input
v_.1g Range




Comparing MCP2551 to 1ISO11898

hit omments
mmmm

'DC Voltage on CANHand CANL | 3 | +32 | 40 | +40 | V |Exceeds|SO-11898 |

Transient voltage on CANH and CANL - Exceeds 1SO-11898

Common Mode Bus Voltage -- Exceeds |1S0O-11898
Recessive Output Bus Voltage Vo | Meets ISO-11898
-500

Recessive Differential Dutput\fﬂltage - +50 | mV [Meets |SO-11898

Common Mode Input Resistance --- kx| Meets |SO-11898
Differential Dominant Output Voltage +1.5 Vo | Meets |SO-11898
Dominant Output Voltage (CANH) V | Meets 1SO-11898
Dominant Output Voltage (CANL) Vo | Meets ISO-11898
Fermanent Dominant Detection (Driver) --_
Fower-On Reset and Brown-Out Detection _-_
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CAN Protocol Basics
CAN iy FYEBLEAT

v (EFHAN T HY (S oA E 2RI I {E Y X BE
v arrier ense ultiple ccessand ollision
etection with ollision esolution ( /CD-CR)

v DI Message 53 BRI KIE M I EArkE (Address)

v CAN Node =] DLZEK ¥ 17 ZIEH 22 E R H 2R (25 H Remote
Transmit Request HYE2£>K) , Bd—RG{EH 221 &R A g 5T
e—1%, HEAEER RTR ichyE A 17

v CAN #7428, A]ZeHH(E =\
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CS

MA

CD

CR

CSMA/CD-CR

SRR 8> A, 15— (H
CAN node (] bus LIS e —Frirs
A E (A S S )

- EFFEMEN— I RN S 955
], 5—1[& node E A M [EIHUMEE 2K B iR EHE ]
CAN bus

. - QUSRI node {E[=]— ]k
HERE, AUEZEE 34, CAN DI FRAE(EUHIH I
NE-TLs

- (£ A2 EREE Y 2L T
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CR

CSMA/CD-CR
- R AR AL TPk

Eﬂﬁigﬁmﬁ s FTEEEEERY Messages [Ty 2R (R
7T_1

FTA T R AN g B AR s B &R
7 AT ] e A B i

(AT R Ao B ST P s R T S A E 55— s Rl (X0 R RS
(ER=R S A N (RN S 2SR T SR EE A 8o

gl FAlcT e YRS 2K
v Dominant DL recessive fir TTAYHREE MBS SR 40

v 45 node A ANETHYES AR bus _ERYERIR, tt@@ﬁ S,
Y ERHEEE TR IR bUS AV E RS SR !
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CSMA/CD-CR
CR - JEBRAER MR 511

N &= Dominate {iZ7T
T B STE

1 9| 6
001100108110

N (,)A\d & | U
1 | 9 | =
Node ﬂﬂﬂﬂ . ...
B | U

EERIEE AL Recessive fiZTin
R EERE, HE R Node A 522 EHE
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Arbitration({f%k) BY{S5REE

File Control Setup Measure Analyze Ultilities Help

1.00 MSas

3) f5.00 v /div =]

E ]

ﬁ\ Transmitted a Recessive (High)

/ Detected a Dominant(Low)
|

Lost arbitration

___Transmitted a Dominant (Low)

Detected a Dominant (Low)

:

|

i

[

[

|
7

|

|
W

Win arbitration

___4___;____________

I‘ﬁ ]
=& E”WIEIJ.[S.-":IW -u|m|rf|454_suuaunus 4|a|p|
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CAN Is Message-Based
(Not Address-Based)

Messages ZFELIArHE B, Fo—1EEnBh g E 25 2] 55— 1[E & hh
EEZEIELE R E S T ERAS L B ek R =R
FrA VeSS (nodes) [ Bty EoRED e REUL, MAEWTE] e

I R ElE ACK (WAE): CAN BB iR A=)

=il Node H{TAEE i L EHEE 2 A ( A& H RS B
ErasEy Masks DLz Filters 27z )

ZAN

KB {5 Y message-based [{y227#, node-to-node DLE.
breadcast ( A& 2L =19 node #liiz 2 ) HYEHE & a8

T EIHYERE ( message. ) 2 EizE

wriy nedes =IERE G A Z G, il nedes AR A Z5ILHT
node: LA Ml BRIl =L
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CAN B L Message &=l EErEHE
(FEE&R L Address Hﬁ%ﬁ%%ﬁ?‘i‘t)

Engine

1 9 | 6
00110001 110

s

Control' |

U

Car

FH 522401 HEARIVERE

1| 9 | =
0011001 1110

U

Battery:

35

BN B RS 2RAYEEN
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Message Frames
e Data Frame

> B amH YRR
Rk ER SRR P A BRI,

® Remote Frame

» B Data Frame #2410 (HA RTR bit #%5% 4 1)
> w2 HZR IR EHY CAN node EE)ZEKE w2 A

® Error Frame
y FZRETAE CAN bus |78 §EnuRsr et A5shz|

® Overload Frame

> PR RIEAEY CAN nodes, W78 B ZSHIHRHE BB 2RI
SN EERHIDIRE S e N E S B S H I
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Start of Frame

Data Frame

A W fEEI=HY Data Frame, TZ@FKWH&ZIKEI@ CAN 7€ Fi &0
MmAZE, [EEhAR AR EIRRA

B Standard Data Frame
B (e FHY CAN FH#EFTETE (versions 1.0 k2 2.0A). EFLE
A 11 {[E 7 T HY P AL ( identifier field )

6 | B 8- 0
Arbitration Control Data CRC Ack End of
Field Field Field Field Field Frame
o o, o 8 O o
a a'_UDJ a A ) O [J]
= o2 @ Al QO
Eﬂllllllllllll’/‘lllllllllll’/‘lll
11 bits J % 4 bits 15 bits
Identifier | E Data CRC \
@ Length
é Code
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Data Frame

m Extended Data Frame

m iz CAN e i saFT E == (version 2.0B).
?d%n%ﬁﬁﬁl( identifier field ) #zif @/% 29 LG5 ST

i Message {8 =

+— - DR BB i3

Start of Frame

Arbitration Control Data CRC Ack End of
Field Field Field Field Field Frame
© 0 |~ ¥ S I _
5 5|&8|2 Slezelz 2 3|2 2
Eﬂllllllll’/‘llllll’/‘ll
11 msb R < 18 Isb R E% < 4 bits R 15 bits \
Identifier Identifier 2 Data CRC
% Length
&, Code
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Remote Frame

B B Data Frame —15%, 5 WifEZIZ(HY Remote Frame, fiKiEA [E A~
HJ CAN %%ﬁiﬁaaannﬁﬁﬁ BT R BRI E A EE R R4S

B 5T A EFEEREE RTR AT Ay ” RRESN, B
Data Frame 237522455

'I'

e 10 e 2 e 7 P

o 32 >
- 32
E Arbitration Control CRC Ack End of
— Field Field Field Field Frame
% g \o—o| D:LlJ ':| o ad 8 8 =% =
sle o|%o|o 9|E d [ = 8 28
11 msb 1 | 181sb | £ |, 4bits |, 15bits :I
Identifier Identifier E Data CRC |
o Length
o Code
o
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Error Frame
m Error Frame

= % CAN node {&II5] CAN Fif =351 5 RISE5E
=A% B4 Error Frame

m, Error Frames ez 48155 I H 21

Error
Error Delimiter
Flag (EFRRLTT)
(R TT)
6-12 bits
Superposition of

Error Flags
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Overload Frame
m Overload Frame

=[] node T2 20 B ISR pa i FTRE U =AeHES,

@ifi ! Overload Frame

n EElRAT R EER (522 3 JE recessive bits)
J@éféﬁ

s [EfEaLc (Intermission) {52 CAN node 75 B3 (5N 2
= Gt

— —

Overload Overload
Flag Delimiter

6-12 bits

Superposition of
Overload Flags
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CAN Message HYNLTTES

CAN Message

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

SOF

Prop Seg | Phase Seg 1 | Phase Seg 2
|

HitkEE(Sample Point)

(i CAN HY message bit & 4 {[# Segment fi2H
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CAN Message HYALTCES

B CAN fiLjt © H 4 {[HEZRFAVE LA

CAN ¥f Bus {S5HVHUERBE iz 5 E/E Phase Segment 1 £
Phase Segment 2 A 557

Input
Signal

Bit Sync  Propagation Phase Phase
Segment | Segment Segment 1 Segment 2

Time
Intervals
TaQ

Sample Point

- @@ Nominal Bit Time

43 CAN202B Workshop



CAN Message HYALTCES

= &—{§ Bit Timing Segment 2 1 5B {E B HF el AraH ik, Tl Ry
Time Quanta (TQ)

Prop Seg Phase Seg 1 Phase Seg 2

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

1TQ

TQ WHHESES E Ay 2*(BRP + 1) (Tosc) -> (Tosc = 1/Fosc)

E o Baud Rate 1Y7HfR=S (BRP) iRKFEEEFE TQ HYHF{H]
> Min=1:1, Max = 1:64

44 CAN202B Workshop



CAN ¥} Error BYEH

n By T IEREAYEIEE S, CAN BB R E IR E kit e &
T ETSEERAINL, B AEA [ AV R R (R B e R B
S FE( 1R92 CAN /i3 & I Y Error State )

s fE{E messages HY5E R M

R EIERAEHY node fi B HIEEA T fy(Fault

Confinement)
n RIZSECAIZEAYR[E], CAN Y% node AIREHTIE FHY LIFHE
TS T ZE A 52 EHESRHIIARE

B EEERY node fi PR A [ (B fERY node R
N T (i L AR B A T {5 2 [ A s A 15
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CAN RJ{%

/.

IR ST EERR

CAN Message

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

LL
O
n
SEEEEEEEEEEEEEEEEN RN NN EENENE NN EEEEEEEEN

» CRC Error

1

» 15-bit 11y CRC & 5 BV HIIAMHE L 1Y Message 2 CRC

G VAR
> P15 node E5H2UZ Message,
ERHHEERY

75T5H CRC 12 ELRZYI 2y CRC

> EWE CRC AAHZFRIE Rys& 2k CRC ghaR i H &4 —1{E

Error Frame

> {E7£ [ message HY CAN node {EHIE] b5 ER 1% ek B T 2R R

AN Message
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CAN BE[{EHIFY X fEsE R

CAN Message

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

.
> Acknowledge Error (&4 “SHIULE]" (LTT284E)
> EHEHHY node 7 Ack Slot iFtads Ack firot, HFEiEH—
{[& recessive fir TillifE & e A UL E] dominant {i77T

> JISREHIE] dominant fizytssE, s 2 /PA—{i node L1
FeE U 2] Message

> B, R Ack SEEREEE, EAE  “rErEIE(Error
Message)” I B {5 25 EE 2R HY &

Ll
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A — = :H:A. |
CAN E[{EHIHY R 1 g an
CAN Message
u_ Arbitration Control Data CRC Ack End of
Field Field Field Field Field Frame
lllllllllllllllllllllllllll-lllllllllll-llll

[

» Form Error
> 5+ —{l& node 1 CRC Delimiter, Ack Delimiter, End of Frame
(EOF) field 5, Interframe BN B {5 01274 dominate fiz T RIE
A4 —([& Error Frame zk$5HH2%4 T Form Error
> JFE4HY message BHE Error Frame 45 (& BB 7%

48 CAN202B Workshop
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SOF

CAN H[{EHIHY 28 gH ER
CAN Message

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

a

Stuff Error
» CAN HTRAE HAMERYE SR , A R DUEE M S (ERREAH[E]HY bit
EAETEA, A 2 5 {EMH[EIRY bit (26— S AHHY bit

> 1A 6 FH[EHY bit £ SOF LK CRC Delimiter [H7E%45284
, Al Ry 72 S 17 ArocsE 7e, ( bit Stuffing ) BYJE AN, A4
Error Frame Z[a] & (& Hl 2 s

> JHE5EHY message B E Error Frame 45 R & E

LY

o
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SOF

—

CAN H{EHIHy 2 E =R

CAN Message

a A

Data
Field

CRC Ack End of
Field Field Frame

=

Arbitration Control
Field Field
> Bit Error

> BRI TR T AR (S

HIl¥ A Bit Error 284

> BIFMR :

il

X HHIHAE CAN Bus FHYA[E],

> fh$k (arbitration) IV & B R & 2¢ Y Error Frame (EAEAYfHEAZET)
> 1F Ack bit IV (R B E A% E recessive [ ACK U35t 4
dominate - £/ acknowledge f2F7)

o0
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CAN HfgEarHYEREHY PR ]
t—{l & CAN node #7525 B¥aT1LHY HiE DL SRt

sraes (transmit DL iz receive error counters) TEC i

Error Active Error Active Error Active
Counters Counters Counters
Mo Node  grespm Node
1 , = -
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CAN FfsERHIPREHYPR

> T3 node FiizHYARREA [E], EAZEH] CAN bus HYEE JJ7
Fi=2-=H%2L ( Active > Passive > Bus-Off )

- JIFFE | Bus-Off HGRREE(: (TEC > 255, CAN

node: HJit 5 BEUE /o8 SEBESRIARS
Error Active Error Active

Error
Counters
TEC 000
REC 002

Error Error
Counters Counters
TEC 000 TEC 256
REC 002 REC 051
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CAN 55 ZrHYERENHIPR
> A% A Bus-Off JR5EEHY node ; CAN E%& T 1B+
(recovery) HYFE 7 PAEEEEE ?JE@J(ACUVG) INRE

> SEERYIEOZ BT DA Ik B EE 575 node FréaR Y s H AR
HJAEES IR o

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

> 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 ( B iEmey s sk 2] fE )

CAN node =] D) = St {H £ B2 EH 2 (messages) Al
Error-Frames (—FIEF Y TIEFEZ)

= HEgEEREE, CAN node & LLzE L TE 5 Error Frame

(

#H 6 ([ dominate {iz Ay Active Error Flag)dy 5=\ &

1

S {E %) message HiEE

BB S T NOBESTHY AN, BRUEAHY CAN

n

ode = A4=E{ 5 217 Error Frames (f& SR E

i i -> Error Echo Flags)

SIS ARt e, e s (TEC =X
REC ) Ak = B ARE 21

— HError Frame 2%, bus By S =2l == ik EE
~ Message jsEiiesrEs |
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Error-Passive ( JEfHfEER]E

e )

& TEC B REC #2503 1127, CAN node S A

Error-Passive E’Jﬁﬁ%\

=z~ Error-Passive fREEHT node (ISR 24

BTHjnz_LJ—{I Passive Error Flag ( 6 {[& recessive ﬁzjg

)aH A5 Error Frame

557 Passive Error Elags HY Error Frames j& s @=a 28 =

7= H1H Message

1 = s | 5otas ((TEC B¢ REC) G40 2l

= Error Erame 521z, > Error-Passive [ node =%

I ol R

> 1t dominate fiic 2% 3 [ intermission Efir el 8 &l

JEHIHSF IR
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Bus-Off jREE

5 TEC 5184 255
> PEEsAE A Bus-Off jR5E

m [ESFHY CAN node i A B R Bl U E{aHY message
S SERERAE

s LI NEYFERE, CAN node =[EE[E[E] Error Active
HIANRE
> BT FTERET “bus recovery” fEF

m 11 ([F7E%EES recessive i ras4=128 2k I

> AR B s Y B E
> HEEEss e Configuration mede”
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g R FAIHYHY B R e

CAN nodes A[{{K5EERHY B BELAZ E 2R 5 Bt > B # bus
HFZEHBE

7o DL N =T AREH S A i) DL 722 B s e Y S oK

> Error-Active (I = RYEE/EREZL)

> Error-Passive (#2551 bus, BYEE IH5E)

> Bus-Off (4 £ CAN bus )

;ﬁﬁj lﬁlﬁEbrror-States EY 2= A R Shira Y node 5Z AR FfR
1T

CAN AsErisayEe 1K (Fault Confinement) =[5 (E75
ipLEals mede {es2 EaEiEs a5
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Microchip CAN Solutions

ELEL RN e -
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PIC18Fxx80 &4I|
A= CAN/ECAN Controller HYE i

64Kb PIC18F2680 PIC18F4680 PIC18F6680 PIC18F8680
NW/EIS/ECAN NW/EIS/ECAN ECAN ECAN
48KDb
PIC18F2525 PIC18F4585 PIC18F6585 PIC18F8585
NW/EIS/ECAN NW/EIS/ECAN ECAN ECAN
32Kb PIC18F258 PIC18F458
CAN CAN
16Kb PIC18F248 PIC18F448
CAN CAN
28/40/44Pins 64/80 Pins
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e\

MICROCHIP

PIC18(L)FxxK80

Integrated CAN Controler & 12b ADC

E

PIC18F26K80

64KB / 1KB EE / 3648B

PIC18F25K80
32KB / 1KB EE / 3648B
8x12b ADC, 2xComp,
ECCP, 4xCCP, CTMU,
MULT, IDLE, PMD,
2XEUSART, SPI/MI2C, CAN

Features & Memory

28 Pin

PIC18F46K80 PIC18F66K80
64KB / 1KB EE / 3648B 64KB / 1KB EE / 3648B

PIC18F65K80
32KB / 1KB EE / 3648B
11x12b ADC, 2xComp,
ECCP, 4xCCP, CTMU,
MULT, IDLE, PMD, DSM,
2XEUSART, SPI/MI2C, CAN

PIC18F45K80
32KB / 1KB EE / 3648B
11x12b ADC, 2xComp,
ECCP, 4xCCP, CTMU,
MULT, IDLE, PMD,
2XEUSART, SPI/MI2C, CAN

40 Pin 64 Pin
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e\

MICROCHIP

16-bit MCU CAN

Features/Memory

PIC24EP256GP/MC
70 MIPS

32-256KB / 4-48KB
28-64 pins

Motor, CAN, Op Amps

PIC24HJ256GP
40 MIPS
32-256KB
28-100 pins
CAN

\

PIC24

64-144 Pins
Motor, USB, 2xCAN,

dsPIC33EP512MU
70 MIPS
280-536KB / 28-52KB
PMP, Aux Flash

28-64 pins
Motor, Op Amps, CAN,

dsPIC33EP512GP/MC5
70 MIPS
32-512KB/ 4 - 48KB
PPS

64-100 pins

dsPIC33FJ256GP/MC7
40 MIPS
64 -256KB / 8-32KB
Motor, CAN

28-44 pins
Motor, Audio DAC, CAN,

dsPIC33FJ128GP/MC8
40 MIPS
64 -128KB / 8KB
PMP, RTCC

dsPIC33EP512GM7
70 MIPS

128-512KB / 16-48KB
28-100 pins

Dual Motor, Op Amps,

. CAN, PPS

PIC32MZ

314 MIPS

256-2048KB / 512KB
64-144 pins

HS USB, CAN, Ethernet,
Crypto

dsPIC33EV256GMO
70 MIPS, 5V
64-256KB / 8-16KB
28 — 64 pins

Motor, CAN, Op Amps

PIC32SK

100 MIPS

256-512KB / 64-96KB
64-100 pins

USB, CAN, Op-Amp,
12b ADC&DAC, Motor

PIC32MX5/6/7

100 MIPS

64-512KB / 16-128KB
64-100 pins

USB, Ethernet, CAN

PIC32
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PIC32 Family

MICROCHIP
7'y
PIC32MZ EC
200 MHz
PIC32MX7 1MB- 2MB Flash
PIC32MX1/2/5 80 MHz 512KB RAM
40/50 MHz 64KB- 512KB Flash USB, CAN,
64-512KB / 8-64KB 32KB — 128KB RAM Ethernet, EBI, SQI
64/100 pins USB, CAN, Ethernet
USB, 12S, CAN,
PPS
PIC32MX1/2 PIC32MX6
40/50 MHz 80 MHz
" o56KB Flash 64KB- 512KB Flash
] SAKB RAM 32KB — 128KB RAM
5 USB. 125, CTMU. USB, Ethernet
E PPS
I?I'_) PIC32MX5
PIC32MX3/4

PIC32MX1/2
40/50 MHz
64KB-128KB Flash
16KB — 32KB RAM
USB, I12S, CTMU,
PPS

PIC32MX1/2
40/50 MHz
16KB-32KB Flash

4KB - 8KB RAM
USB, 12S, CTMU,
PPS

40/50 MHz

PIC32MX3
40 /80 MHz

32KB- 512KB Flash
8KB — 32KB RAM
GP

40/80 MHz

80 MHz
64KB- 512KB Flash
16 KB - 64 KB RAM

USB , CAN

PIC32MX4
80 MHz

32KB- 512KB Flash
8KB — 32KB RAM
usB

80 MHz

100 MHz
64-512KB/16-128KB
USB, I2S, CTMU,
PPS

100/120 MHz
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CAN Transceiver and

S

MICROCHIP Peripheral Products
MCP2561/2 MCP25625 MCP2515
High-Speed CAN Controller Stand-alone

CAN Transceivers W/HS CéANJrar)Escenver CAN Controller
Vio [1 RXD \\_/l
NC [2] P7 Vopa THCAN [T 1830 voo
8] 518 gfﬂﬁ % vss R AN ]2 17 BESET
[ T]CANH STBY g :;:D CLKOUT/SOF []3 18[1CS
16Jcan. TXIRTS [5 b3 THORTS TORTEC]¢ @ 15[1s0
[S]8PUTOr Vg | "oscag e PARTSCE & 140s
osc1 [g] g TXCAN TH2ZRTS6E = 130sck
e Automotive Gradel s i . osc2 7 11 12 i T
e CAN /1SO 11898 Compliant RXOBF 2 cs osct e RADar
____________________________________ INT [13] fig so Wss[[9 100 R¥1BF
e SPLIT Option (common mode SCK fa sl

stabilization)

¢ VIO Option (internal level
shifting)

e CAN V2.0B at1 Mb

e 2 receiver buffers, 6 filters and

e Automotive Grade
! 2 masks

e CAN 2.0 up to 1 Mb/s

"""""""""""""""""""" Operation
e CANH/L ESD > 14kV .
- e Very Low Standby Current (10 e SPlinterface up to 10MHz
* Standby current < SuA (Typ) uA, typ) o Vdd 2.7V t0 5.5V

e -40°C to +150°C
e DFN/SOIC/PDIP 8L packages

e Up to 10 MHz SPI Clock Speed
e Interfaces to MCUs with 2.7V to

e Sleep mode current < 1uA
e -40°C to +125°C

5.5V 1/0
. . e 18L SOIC/PDIP, 20L
e Available in SSOP-28L & 6x6 TSSOP/QFN
FN-28L
IMeets OEM Hardware Requirements for Q . . ¢ |ISO-16845 DIS CAN
¢-40Cto +125C conformance

LIN, CAN and FlexRay Interfaces in

Automotive Applications”, Version 1.3, 2012
1
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W\ MCP256(1/2)FD CAN FD
MICROCHIP Tr anscelvers eIn Production

+ Ford and GM approved H'R
+ MCP2561FD — Split Option —
<« Common mode stabilization
» MCP2562FD - Vio Option
« Level shift digital pins that interface to MCU Vdd
«» Up to 5Mb/s(Max) & 8Mb/s(Char) Data Rate
«» Low TXD to RXD Propagation Delay < 120ns
« Loop Symmetry:

+-10%/10% @ 2Mb/s, -20%/10% @ 5SMb/s, -
30%/10% @ 8Mb/s

+ VDD=4.5V-5.5V Temp Rage=-40°C to +150°C

AIPD 65




Microchip MCU RTOS and OSEK

Support for Automotive

m  Vector CANbedded
= PIC18F
= PIC24
s dsPIC33E/dsPIC33F
m Drivers based on ISO, OSEK, ASAM standard

m Vector osCAN

=  Preemptive real-time multitasking operating system
m  With properties that are optimized for use in Microcontrollers
m Certificated to OSEK/VDX specification 2.2
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N PIC18F %1y CAN Solution (1)

= PIC18F 25Ny CAN Solution 452 /i K2E
m PIC18FXX8 - Standard CAN ( Legacy Mode )
m PIC18F248/258 , PIC18F448/458
s 3 {[f Transmitter Buffers

m 2 {[f] Receiver Buffers & 1. MAB ( Message
Assembly Bufier )

m 6 (i Acceptance Filter & 2 {& Mask
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N PIC18F %1y CAN Solution (2)

= Enhanced CAN - ECAN
m PIC18F6680/6585 , PIC18F8680/8585
m PIC18F2680/2585 , PIC18F4680/4585 ( hano Watt )
= PIC18F45K80/46K80 Z¥r—1{Hy CAN MCU
m Max Freq. = 64Mhz, 1.8V ~ 5.5V Operation Range
m 12-bits ADC, ECCP;, CIIMU, nanoe Watt Trechnology.
m 772 3 75 Buffer Mode , Mode 0 &2 Standard CAN 71HH %
‘Mode 0° Legacy Mode
‘Mode 1* Enhanced Vode
s Mode 2® EIFO Mode
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NZETS PIC18FXX8 #HYy CAN Module

m Support Standard CAN ( Mode O, legacy Mode )

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

m  Programmable bit rate up to 1 Mbps

m [ hree Transmit, 2 Receive Message Buffers
m  Six Acceptance Flilters, 2 Acceptance Masks
m \Wake-up on CAN message functionality

= Programmable time-stamp operation

m Multiple eperation medes

m  SUpports to receive/transmit Remeote Erames
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PICmicro®'s ECAN Module

m PIC18F A7HY ECAN module IhEE DL Mode 0 [y
PR EIE A AME S FHARY PICI8FXX8 MCU H3
Standard (Legacy) CAN module

= PIC18F {5 ECAN Engine E[ZE/EFALLT 3 fEfEi
s Mode 0" Legacy Mode =

m “‘Mode 1" Enhanced Mode 22
m Mode 2®° FIFO Mode ECAN
NS

m Modes 1 and 2 =] Dls74= DeviceNet El’\j%&ﬁ
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NN PIC18F £%1Hy ECAN Solution

Enhanced CAN #fa] tj#aA & A [ElHY Mode
s LAY ECANCON E7{7E8 FH A %582 Mode 0, 1 or 2
= Power On fy7E:5E= & Mode 0 ( 2 PICL18FXX8 FH%)

R/W-0 R/AW-0 RAW-0 RAN-1 R/W-0 RAW-0 R/MW-0 R/W-0
MDSEL1 | MDSELD | FIFOWM | EWIN4 EWIN3 EWINZ EWIN1 EWINOD
bit 7 bit O

MDSEL1:MDSELD: 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 Reqgister 19-2 1o
change to Configuration mode.

FIFOWM: FIFO High Water Mark bit{1)

1 = Will cause FIFO interrupt when one receive buffer remains (2
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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E— 7T e —(E PIC18F46K 80 BigE

EL 4 al{8E ] Microchip H2£Hy MCC ( Microchip
Code Conflgurator)

m Configure ADC

m Configure Timer 1

m Configure I/O

Plgrs—KeiAE A PIC18F46K80 7% 4- = /Y571
e = el R APPOOL EHYED/E

s Connectors ( CAN ~ RS232 - ICD))

m LCD Display:
x LED (D9 @ RC1) ~ VRI & 7H% JUumper By &
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oE— HeirE—E

PIC18F46K80 B2

 2F — BEERAIEE

n  —[EEEZTETHF 200ms LA

m [ Timer 1

QTS CPU | Timer

s Configure PIC18F46K80 115 ADC

s (554 ANO ZR75-2l VRI A HYER L A
s (=R LED ( D9 @ RC1) zkfti Alive signaling

m = Timerl 5y 200 msE 52 Riiz:2= D9 Toeggle —=K
s I ASZE APP001 LCD Display HYgIFE=

= A Micrechip $efEHY LCD ElfZE=\

m e A LCD ElE=i Hello word iY77y

= =05 ADC 5 VR1 (ANG) S5y (0:.4095)
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l:lll'

SRE—HYARENEER — Part1

o 7 MPLAB X IDE, MCC [/ 142 Jy B5 225 7T
e #I|FH MCC 37 Timer 1 & GPIO

L1t

I

Bllre ik

vlW@:E v | MR om0y [BERi0 v

T Enter IEEEERE
MPLAB cANzazA

2 EeW-H~ 8 @ oW~ FlF w0 @GAcalr-vu‘v =
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l:lll'

SR —HYPLENEE — Part2

o APPO001 LCD gIf2=0AyhnA
e L MCC configure i #=/E PIC18F46K80 Hy 12-bit ADC

(o=
Prieyss BERIESH

v RS\ v MW woo0Y | BERi0 v

e~ —

T Enter IIBAEEAE
MPLAB CAN202A

2EW-H> 8 ® o B &[5 T o -z earama
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APP001V3_LLCD.c NZRIEIFEZ

AeEEEEHY APPO01 LCD ElfE= (&5 APP001V3_LCD.h)
m  openLCD(void)
v e LCD RESKRYT/ERE= ( 2-Lines, 5*7 Character.)
m setCursorlLCD(unsigned char , unsigned char,)
v EE LCD HVIFEELE. (XY)
m putclLCDb(unsigned char)
v HIH=FIT
m putsLCDh(char*)

v EES Data Memory: Ry 2 LCD
m put sLEP(constchar *)

v s Program Memory: BRRyE gt 2 LCD

m putNumberlLCDh(funsignedint; unsigned char,)

7 ik unsigned int BYSEELL 10 ZENEAS TG » #nrs LCD (RlfE e 2 el R )
m  putHexCharllCh(unsigned char)

vk char BESHE L 16 2N s dasns LCD
u putHexintLEh(unsigned/int)

v RRunsignediint BYEYELL 16 MR T =@ s LD
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PIC18F CAN Family

Standard CAN By 4EE= e

Mode O
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N
MICROCHIP PIC18F ECAN™ Module Mode 0

MASTERs 2015

n Mode 0 (“Legacy mode”’) Resources

= 3x TX Buffers (Dedicated)
= 2x RX Buffers (Dedicated)
= 1x Message Assembler Buffer
=  6x Full Acceptance Filters
= 2x Full Accentance Masks

RXBO —
l O
: 5
RXB1 =
:
i
TX Buffer 0 ﬁ
TX Buffer 1
TX Buffer 2 *

© 2015 Microchip Technology Incorporated. All Rights R > :
PR ——— wWitll



Y& Mode 0 — Standard CAN HJ CAN Buffers

________________________________________________________________________

Acceptance Mask

RXM1

Acceptance Filter
RXF2
E o

Acceptance Mask Acceptance Filter
RXMO RXM3

¥ & Z

Acceptance Filter Acceptance Filter
RXFO RXF4

A AP ¥ &

Acceptance Filter Acceptance Filter

Transmit Transmit Transmit
Buffer Buffer Buffer

TXBO TXB1 TXB2

1 3

Transmit Byte Sequencer

RXF1 RXF5

A
pr—
Loocoocoooococoooocoooooocog Lbocoocoooooococoooooocooocoood A
o Y e——)
TX CAN Protocol
RX Engine

80 CAN202B Workshop



Masks Hi Filters HYMHES
CAN [y Message & 5cii%lr e MAB - &% H1 Mask & Filter 2 E
£ MAB 21y Message = E&E47 3L (DL ID — Identifier 2k E )
Masks JAEFAPLEE Filter iz TE#7 FH2kE)E ID (Identifier)
1" =B Filter sizEE AT
= {f |dentifier FESHERYAL T FREL Filter SR AL el S A #<
m 0= A Flter sRAEEIALIT GRIFAER)
m /f |dentifier FEHEAYALTTAE £ 1 24 0 H e i3
Identifier, 7@7E 1~ Mask & Filter BYET7E Rz 2t = (e s e
el
N —
el

FILTER/MASK TRUTH TABLE

Message
[dentifier | Acceptor
Mask Bitn |Filter Bit n Bitn Reject bitn

0 [ x| x| Aceert_
0 [0 Accept |
0 [ 1| Repot |
1 [ 0| Repot |
1 [ T 1 [ Aceep

h 4
Acceptance Filter Acceptance Filter
. RXF1 RXF5

Identifier A Identifier

e ———)
Data Field Data Field
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CAN Module BEtZ =G T HIITIE
Total of 117 registers (addresses FOOh - F78h) In
Databank 15 ( PIC18F46K80)

Model & Mode2 support register @ Bank 14
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 CANI related interrupt sources - all with
programmalble priority
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PIC18F CAN Module &]

HYPRIERRZ (1)

'

m Configuration Mode

Power-up 12 , CAN Module = #7557 E iR TR

CAN Module WZaAE RSB &= YR EA Tfﬁﬁiﬂziﬁf
Eil CAN Module Configuration AH Ry = Fas e el
m 3 Bit Timing Registers (BRGCONR, 1<=n <= 3)

m 24 |dentifier Acceptance Filter Registers (RXEnSIDH|
RXERSIDL, RXEFREIDH, RXEFREIDL ( 0i<=n <= 5)

m 8 ldentifier Acceptance Mask Registers (RXMnSIDH|
RXMASIDL, RXMREIDH, RXMREIDL (0'<=n<=1)

Pl ERmAIRY a2 Modes B2 i HAE-E =2
esssahe 0

= wlrs Configuration mode [, CAN Engine fYiAEEE “off:
line’
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PIC18F CAN Module =] HEVEI/ERRZ (2)

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

Loopback Mode
m Useful during debug/development phase, self-tests
= No CAN transceiver or node required on bus

Disable Mede

= Must, iff wake-up on CAN bus Is desired
m  Allews use ofi CAN pins for /O function

Normall Medem
[0 participate iR CAN bus, communication
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PIC18F Mode 0 E!’] Receive Buffers (1)

lllml Wl

RXBO H# &I

T

TX CAN Protocol
RX Engine

85
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N{[EEEUY Buffers 3 /7;5

Acceptance Mask

55 TE FRHVIB SAE L

%E%WM%fﬁﬁ o

Acceptance Mask
RXMO

A AP

RXM1
h 4

Acceptance Filter

Acceptance Filter

RXM3
h 4

Acceptance Filter Acceptance Filter

RXFO RXF4

Y

Acceptance Filter

Acceptance F|Iter

RXF1 RXF5
‘ ﬁ

X O <

O wWXX
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PIC18F Mode 0 HY Recelve Buffers (2)

RXBL 45 7U{H Filters LU —({F Mask
v RXF2, RXF3, RXF4, RXF5, LK i
& RXBO AR o B I AR EVE R L T i

BH-}, TLJ\?‘E'Z ‘Rollover’ :K[: RXBl i Acceptance Filter

v BEELe= RXBOCON.RXBODBEN RXF2
RXBO A Ri{E Filters DL —{ Mask § po— ptance
v R ERERV BN RS R E S i 5 & . T

PIE3.RXBnIE 1%{? CAN Module EAJ:QL[Q?U ‘f,{» i Il Acceptance Filter Acceptance Filter |
{ﬁ ELL PIR3.RXBnIF Efitljli:iﬁ CPU I RXFO RXF4

7 PIC18FXXK80 HYy-ETEHEFRAE PIES L= A 4

RXBXCON RXFULET LAt s 1 — —
v DFRHOERRE T —E Message A BEMFFUL | &

v WL ITHECR UL EHY Message ARk ER
M & i

TX CAN Protocol
RX Engine

__________________________________________________________________
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PIC18F Mode 0 Hy Transmit Buffers

=& B8 SolIH 7 BV E 5 4% Eras (Transmit Buffers), i A 4% 1B &4
Ell‘jﬁbjj

u EEl TXBnCON TXPRI ﬁ{?}ﬁ_[ﬁ[[jfﬁ% ”EF? Transmit Transmit Transmit

N /Liu‘i%/%‘ﬂfﬁﬁﬁﬂ?%ﬁ Message FTERVESLHEN AFEE, | IS Blffe Buffer

R B B TxBO TXB1 TXB2

B R AR
o 5 Buer 07 TXPRI ﬁamaumﬁﬁ-ﬁr@aw 1 1 1
BB
. A IR B TXBCONETTXREQ e i
e I B — l

B %5 A TXbuffers HUﬁﬁf‘aEﬁEJﬁtﬁan%ﬁxa Kﬂ%

B ERHEGRERRATE AR ABORT “ AYE%K :-
_ {g E\lejfﬁ PIR3. TxanﬁﬁgféH—J‘% HE_:/J% l X CAN Protocol
RX Engine

87 CAN202B Workshop




Microchip HYy AN738 for Mode 0 (1)

AN738 FEfit
Library , SR ABEE: 545

T SEEEHY I\/Iode 0 - Standard CAN
57

s Configuration / Initialization Functions
= Operation Functions
m Status Check Functions

(55 HAIZE (enum)

B EFZ

SRR

e MP

P AR E 22 SUS AR R E E Y

Standard £z Extended Data Frame

_AB C18 k2 HI-

ECH C18 iy HE =

CAN202B RTC =521 AN738 5} support

PICF18FXXK80 DL

CAN202B Workshop
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Microchip By AN738 for Mode 0 (2)

v AN738 H&{itHY Functions
Page Number

CANInitialize Configuration

CANSetOperationMode Configuration
CANSetOperationModeNoWait Configuration
CAMSetBaudRate Configuration
CANSetMask Configuration
CAMSetFilter Configuration

CANSendMessage Operation

CAMNRecelveMessage Operation

CANADortall Operation

CANGetTxErrorCount status Check
CANGetRxEmorCount Status Check
CANIsBusOff Status Check
CANIsTxPassive Status Check
CANIsRExPassive Status Check
CANIsRxReady Status Check

CANIsTxReady Status Check
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Microchip By AN738 for Mode 0 (3)
v [HiFE CAN Library , PIC18F Z.%415 CAN Module

DR NN FlEﬁ_g‘

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, 0x00000000 , CAN_CONFIG_STD_MSG);
CANSetFilter(CAN_FILTER_B1_F2, 0x00000000 , CAN_CONFIG_STD_MSG);
CANSetFilter(CAN_FILTER_B2_F1, 0x0000002E , CAN_CONFIG_STD_MSG) ;
CANSetFilter(CAN_FILTER_B2_F2, 0x00000000 , CAN_CONFIG_STD_MSG);
CANSetFilter(CAN_FILTER_B2_F3, 0x00000000 , CAN_CONFIG_STD_MSG);
CANSetFilter(CAN_FILTER_B2_F4, 0x00000000 , CAN_CONFIG_STD_MSG);

CANSetOperationMode(CAN_OP_MODE_NORMAL) ;
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Microchip By AN738 for Mode 0 (4)

m [ Functions Library FizE+ =518

s [ 7 Controller BYAFS A ETHE YN, 7 H B2 2
—unction Library E4% 25 %E%ﬁ EES

= CANIBFXXK80 ECAN Mode0.h

s  CANLSFXX80_ECAN_Mode0.h

m  CANIBFXX8 CAN Mode0.h

s, L) CANSetOperationMode ( enum CAN_OP_ NODE
mode) #5451, 152 A I function 5222 L1 S EYFIEE SR

_:f‘_‘.JLJ\
enum CAN_OP. MODE
{

CAN_ OGP MODE BIfS =0011100000; //Usethis G access opmode bits
CANL OGP MODPE. NORMAL = 00h00000000;

CAN OGP MODPE SLEEP = 0000100000,

CANL OP MODPE LOOP: =0h01000000;

CAN_ OF MODE LISTEN = 006012100000,

CAN_ OP MODPE CONEG =0h10000000
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= —Ea ARV {ESSEEZL, CAN Ky device [

RESTIRE 32 TXCAN BERlEZ RXCAN

CAN Module By Loopback Mode

B

BT HY Filter B Mask ZRRE IEREH T/
] R EEEE s B R YR E R B TE e
=T CAN Bus BYAAML N 9R7E (SR

APPO0OO1

FAE “On Bus” Hy

CAN202B Workshop
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Configure PIC18F at ‘Loopback Mode’

m Simple Message in Loopback Mode

confirm II\:/IO|_S|(Z: setio 16 Change to Loopback Mode by using
CANSetOperationMode ()
|
Use CANInitialize () to Use CANSendMessage( ) to send the
Set Physical Layer Values requested data out
v
Is your TX Data in
Use CANSetMask( ) & e RXUF :
CANSetFilter to set Y
AU Mas.k.& Filter Use CANReceiveM\e/ssage() to receive
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Configure PIC18F at ‘Loopback Mode’

s AN738 HH] FHHYEITEZ (1)
m  CANInitialize()

s FHERFHE] PIC18F8680 HY I{EfrA
s CANSetOperationMode( )

s HREE PIC18F8680 HyFRI/ERRAZ,
s CANSetMask()

0 HReEE RXMO k72 RXMA
. CANSetkilter()

n HSREE R FIltEHYIANZS
. CANSendViessage()

VRS Ry s
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Configure PIC18F at ‘Loopback Mode’

s AN738 HH[ FHYEIREZ (2)
m CANIsRxReady( )

s RIS A IR SR PR R B e R AR
m CANRecelveMessage()

. PSR

95 CAN202B Workshop



= . B PIC18F46K80 5z EMIERIERS

‘Loopback Mode’
s GE _HYEE . Message YA/ SRS

&
M

s ANT38 FrfefitHy Functions

B Lookback mode {215 CAN Module HJ LAARFEGPHEH TXCAN 75
2985, meskE PEI“BE’JE%E%Q Receive Buffer HY MAB

ieF PIC18F46K80 /EEfE e, H 5 H—{ER EEHY Message

1=+ PIC18F46K80 Hy Mask & Filter IEfERZE 2 == PICI8E szl
TEHE H PAERES R

= BEE Mask & Filter BsoE 7 Sl AL
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S — : 4% PIC18F46K 80 SRRl

‘Loopback Mode’

n GRE K SERLZ TIRE:

Pl Lookback mode {15 CAN Module =] BIFEZ5EHAM CAN node By
BT ARV E RS N BRI REE 2 MAB
n  [HERRET 2 STANDARD Data FRAME
s |dentifier 5 RTC sEETfEE{E CAN Node » &R 5 8 {i Byte
s %% 8 {[f Bytes HYERE TX Buffer, z£4

. 01,02,08,04,05,06,ADRESL , ADRESH

7 A MAB By Message #%H3 Mask & FEilter zEjR = » B TEE RS =55
==H (ADE Value)

1= Message Hy |D (Identifier) 88 APPO0L LCD Hyse—1T: (16 ZEL)
AR ADC Value g APPO0L LCE By =17 (10 Z4ir)
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M

HE . K PIC18F46K80 Bz EMER/ER
‘Loopback Mode’

m Simple Message in Loopback Mode

. THY RXBO = UL EIH ik iy &R ?
. EREEVIE N AE ! Why ?
s Masks & Filters R % 5 :
s AR R R AR Message 7 &= &7z RXBX
m LR
s 5 MASK K. Eilter By EEIEHET R EE
m [7##5 Masks #l Filters F5rm s
m Set RXBXCON.RXM<1:0> bits to “11"

= & MESSAGE_ID1 Fi RX_FILTERO =& f2aE, Fieafa—2

= CANIsRxReady ()& £ H S loophack f{yE=r</HEEE 0"
AR =D St anstiElEE
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Y

. B PIC18F46K80 5t EMIERIER
‘Loopback Mode’

= A RXBO 2V & -> If CANIsRxReady( ) '= 0
v [ H CANReceiveMessage( ) jki4E A RX Buffer B =752 EY
v UL EIEY Message ID -> MESSAGE_ID1 #5~5~ LCD

Display
v ey Message Data #ri# » = ADC B &858 i
LCD

=Y L{E, £ LCD Display 75 LL | BY=0— 20
BT/ 5T Message D) (757 )
(T 10 AE L AID) B [ 0.. 4095 ]
{1/ Message ID (571 )

P {aa Y ADCHE - B0 ey

NN NN
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APP001 B ESHg

CAN Connector ~ PIC18F46K80 ICD3 Connector PGC/PGD Select

<
5 |/

o
2
S Nnew
-
Bt
r> anlil
w unlill
- ]
o anll .
o il o
e 3 £ ALL FOR ALL F Span
- a RA4 sPIN WgPIN piclo S’ 18-PIN ‘s,:e./_o—~__~__,_
- : RAS 14 PIN PIC16 © 1
R REO
N—% x RE1 LLLgettl [N N
© - ] RE2 I b 1s [ 1
- (=g 1 . w
- ] i voo =N i
s | i
. .48 g [ i 9| TyeTTT T |
¢ 3 I
1 -1 lgpccp2 |||/ wem F ] 7‘ Lko  t = UROA T e R T S R A, —
L] -5 | - & ® OCP2 OUT SEL. o umill . I llrco
ot A 2% o6 T lndt = 4 1 et
- : =
R34 /Y SN ey ! roeowi=o . =] v =
AT e | Gl () em (o) o 2= -
— ] Ri3 o g l¥| a2 |g e e .
—- —EHSD 4. 7k PR TS > mem
= R\ o — . |
R12 ’ﬁ cx 5 ' cY o e |
GO X2¢2nd XTAL> g \
) D) e N ) S e |
|

CCP2:0UT N\ O =]
— O L2 e SRINED R3S

Q0000000 GCCGCO0CLCGCCO0C0
S — —
4>u35 bSH2, ez

2  — - o oolooloo co 0Q O o o C
i e [ECTONI2 s = =
1.0 5.9 B ONONONONOJORORORE
— > - L [4 &) L ) s >) Q )
2 kA4 80 C8 2 W\ S O o Dica Sica S DS DS a2 e dia
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APPO01 to CAN Bus BEERE

s FHAAY APPO01 {5 RJ11 15 Connector — CON8 &
CONDO zzaiz CAN 4

5 BT S 1S0O11898-2 #HEs 0 554 DB9 connector [1y3E
EoEE > i Molex-3 to DB HyEE M ffi= ki
s TRB1003 V1.00
s %% APP0O0L [y CON10 or CONILOA
= On-Board| 120 Ohms #4iresE » 7] 2L Enable or Disable !
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= Axay PIC18F MCU CAN Maodule
&

Viicrechip AN738 for: PIC18FA6KSE0

DL PIC18F46K80 £ Target MCU
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CAN Module Initialize Registers (Mode 0)

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

= CAN Module Ay#E{EEZGIERS CANCON HY Bit5 to Bit7
s REQOP<2:0> requesits different operational modes

> Configuration, Listen Only, Loopback, Disable, Normal

s ABAT FHUEFTA Transmit Buffer 2E52 pending £y
MeSsSages .~ [BkTk

x WIN<2:0> =& Bank 15 =25 CAN registers E20h -
F2ER, F30R - F3ED; E40h - EAER, or ESOh - ESER, S5 E|
access bank H2En = H ik F60h - F76h

m s LLEIE AR pNEE T EE SRR > 5 e Access Bank !

103 CAN202B Workshop




CAN Module Initialize Registers (Mode 0)

CANSTAT- CAN Status Register

OPMODEZOPMODEYOPMODEO| [ ICODE2 [ ICODEL | ICODEO | |

s OPMODE<2:0> [7fE CAN Module F{ 1 Fz Ayt EfE
s Configuration, Listen Only, Loopback, Disable, Normal

ICODE<2:0> returns current interrupt code bIts

n [ DUEIE 3 il 57 copy 22 CANCON.WIN<2:0> bits 2z
+f buffer /=85

Boolean Expression
| 100 ERR-TXO

[ 110 [IERR-ITX0+ITX1ITX2:RX0 Rx Buffer 0 Interrupt

[ 111  [IERReITX0+!ITX1ITX2:IRX0!RX1-WAK [Wake-up on Interrupt
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— B AL TT AT SR £

[T SLE] 73 T

fitE

CAN Module Initialize Registers
Bit Timing HYSF4HETER

R NHY TQ Him =

=B L EHFF$Time Quanta (TQ) 2H &Rk

Baud Rate Prescaler (BRP) Fz:EE TQ.

{lt] segments

=[5 Segment {54 1 =24 TQ

Sync segment 7k 7z b

Q | TQ
1-8TQ

1TQ

Hir5 & CAN bit timing FYFI%E=0K » Rl LB [R5 EE
kA AE T

PRSEG SEG1PH SEG2PH

Q | Q@ | TQ
1-8TQ

Q | TQ | T
1-8TQ
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CAN Module Initialize Register

BRGCONL1 - 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

m SIW<1:0> HzEwE (Re)Synchronization Jump

Width

m BRP<5:0> £ : Baud Rate Prescale
n 22 BRP Al=%E TQ. TO =2 * (BRP + 1) /Fosc
m EVHRE] BRP BV AL s AT HEY TQ
HiEEE >= 810
. rSaQ(e)rter TQ (I.e. More TQ/bit) provides rebust bit
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SIW EEA7TT[EIZ7HIER (%

o HETHHY CAN EilERmal [ » dgp AGHarlil4r&/E Sync Segment F2 ([E7E A5 1 TQ)

o %ﬁ §$H iR o AlEFTEERES | H CAN Engine fiZIiEHY clock H75-4
EifER 35%3:

o [Alfy CAN 75 18E clock (B5t4at )7 » FrlleE 5 HEEFE (S 9tHY Edge ZR[E

o 1F{ffl Message HY SOF firtE[l/5Z CAN Bus HyRfEES[E2

o SOF Z{zHfsEF{E5HY Edge + SIW 2fii=25 (Bl CAN SiicEmHI ] )

Input
Signal

Bit Sync  Propagation Phase Phase
Segment | Segment Segment 1 Segment 2

Time
Intervals

TQ

Sample Point

-—— @@ Nominal Bit Time
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SIW EEfi T [EIZFRYIER R (2)

(Sl E% %% I Phase Segment 1 - (F=Em A IS 7t
7% T 7={& CAN node {Y Timing

o [LHF A SIW st Phase Segment 1

o JLRIFFEVENIE £ SIW SZEMRHE (5:%4T1Q)

Input
Signal

Bit Prop Phase Phase
Time Sync Segment Segment 1 Segment 2

Segments

TaQ
Sample Point

Nominal Bit Length
-————————— Actual Bit Length
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SIW BN TT[RIZ5HIRBR%(3)

EEIHVE % 2] I Phase Segment 2 > {(FRE A S Ftia
UTL{I i CAN node Hy Timing

o [LHF A SIW zkc4F%g Phase Segment 1
o BFEMERINFFAVENE A SIW BEHIFE (524710 )
o =tiiie/{u] Phase Segment 2 FyHFEEE >= SIW Fy=E[R

Prop Phase Phase
Segment Segment 1 Segment 2

Sample Point
44— ————— ActualBitLength —p»
- Nominal BitLength ———
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CAN Module Initialize Register

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

m SEG2PHTS ;A EHrzHE] SEG2PH ( Phase
Segment 2 )

s SAM EZ=F—NLTHYEE2RE (1 or 3)

s SEGI1PH<2:0> E=: phase segment 1 Fi&E
m Binary BY5{E 0- 7 HjE2 1 x TQ - 8 X TQ
s PRSEG + SEG1PH p)78 >= SEG2PH
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CAN Module Initialization

BRGCONZ2 - Continued

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

BRGCONS3 - Baud Rate Control Register 3

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

___

bit 7 bit O

s \WAKDIS — Wake-up Disable i/ ¢

m 1 = Disable CAN bus activity I TEE
x 0= Enable CAN bus activity lALEATIEE

s WAKEIL - Enables/Disables CANI bus line filter %
CPU 1y wake-up

s SEG2PH<2:0> 7E=: phase segment 2 1y &
m  SEGZPHI>= SJIW.
x PRSEG + SEGIPH >= SEG2PH
. Overlaps with SIW and shrnRks as SIW changes
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CAN Module Initialization
=1HE% Bit Rate Register BVgxE(H
SFEEEBIAR
s ZEFEY baud rate & B

s # A CAN Engine FYJE% 5 Fosc, #5HH & Tosc
s = bit BTG = Thit=1/B

m [Q=2*BRP+1)*Tosc (A= 1)

s TQ=Thit/N, N 25— bit 5l=HY TQ &= (Az\ 2)

o (A= 2 G 5201)

m % 8 <= Ni<= 25 Al | 7 2= (Emo K RIBERY N - S HomEsss =

=Y BRP {H/5255
" 5 BRP = A\ BRGCONI
m Phase Segment 2 = SIW' =N * 0.30 (H{225)
m  SIWERCANES 4 TQ
= Prop Segment = 2 (=S =& plEEFF 22 ra5E)
m  Phase Segmentd =N -1'- 2/- Phase Segment 2
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CAN Module Initialization
s B2 Bit Rate Register BV E{E- &1

s {F CPU #if7HE% By 16 Mhz fY{&E N = 125 kbps Y
CAN Bit Rate
m [bit=1/125 kbps =8 uS
= A N = 16,
m (Fosc/N) /(2 * B) = (16MHz/16)/(2 *125kbps) = 4
m BRP=4-1 =3 ([#22%)
m Phase Segment 2 =SJW =16 * 0.30 =5
s SIW VEAE A 4
m Prop Segment = 2
m Phase Segment1=16-1-2-5=8
B iz N Bit Rate el e s {yas oS
. BRP<5:0> = 3, SEGIPH =7, SEG2ZPH =4, SIW =3
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Trransmitter Buffers

@

5) 401 i.'J'

) A

NI

vioduie

o/ =
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Message

Queue
Control

Transmit
Buffer
TXB1

B Three Transmit Buffers
B Independent Selectable Priority
B Independent Abort

Transmit Byte Sequencer B Transmit Control Register Sets

' Transmit Priority

B Not to be confused with

Protocol g identifier message priority
"L Sh'“’CRC’DESt“ﬁ | B Higher number = higher priority

| B Same priority TXPRI => higher
Recelve [] | buffer number has priority

Error CRC <14:0>

Counter

X Bit T|m|ng I
Logic -

_____________________________________________________
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CAN Module Buffer Access (ModeO)

TXBnCON - Transmit Buffer n Control Register

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

__

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

m [ XABT returns transmission abort status

IXLARB returns arbitration status

IXERR returns bus error status

IXREQ) reguests, transmission of current message

IXPRI<1:0> defines, priority, o current message
. Higherthe number, higher the proerty
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CAN Module Buffer Access

TXBnSIDH - Transmit Buffer n Std. Identifier High

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

v SID<10:3> defines Standard/Extended

|dentifier bits
{ sip<i0:3> }

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

__

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

{ sip<20> | { Exioe }

SOF | SID10..3 | SID2.0 |RTR|_IDE | .._
OR

{ sip<2o> } { 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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x

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

{ EID<15:8> }

SOF| EID28...18 | CTRLBITS | EID17,16 | EIDI5..8 | .. _
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CAN Module Buffer Access

TXBnEIDL - Transmit Buffer n Extd. Identifier Low

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

v EID<7:0> defines Extended Identifier bits
v 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-Xx R/W-x

___

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

v DLC<3:0> defines length of current message
v 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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x

v PIC18F46K80 1+ Mode-0 755 3 {[& Transmitter
v Transmit Buffer 4351 &
v TXBODO to TXBOD7 for Transmitter Buffer O
v TXB1DO to TXB1D7 for Transmitter Buffer 1
v TXB2DO0 to TXB2D7 for Transmitter Buffer 2
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CAN Module Buffer Access

AT RESEERHE S
ftEE TXBNCON.TXREQ = 0

& Message ID 2= A TxBnSIDL , TxBnSIDH , TXBnEIDL
, TXBnEIDH i/, E = Standard =y Extended Message

s TXBnSIDL.EXIDE {708 FReEis &
RFAE R e = A TXBnDm registers

" 5% 8 {[f Bytes

i TXBRDLC b5 A7 B =it =&

—)—a

S

R E S TXBNCON.TXPRI , DlE B

N

|7

1= Transmitter; Buffer e 2 TXBRCON. TXREQ) bit 552 &

1
NN

m  Vessage will e transmitied en next Bus idie time
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AN738 CAN Subroutine
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AN738 CAN Subroutine — Partl
m DL NESEan foE(T CAN SRl E TR (8 F
15 CAN Subroutine
v CANInitiahze( )
v CANSetOperationMode( )

v CANSendMessage( )
v CANIsTxReady( )
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AN738 CAN Subroutine — CANInitialize()

m CANInitialize ( BYTE SJW , BYTE BRP,
BYTE PHSEG1 , BYTE PHSEG2 ,
BYTE PROPSEG ,
enum CAN_CONFIG_FLAGS config ) ;

. ﬁ@)’@% e CAN Module 71T dlaa{ERY LA F
SJW : 1 through 4

BRP : 1 through 64

PIHSEGI. : 1 through 8

PIHSEGZ2:: 1 through 8

PROPSEG : 1 threugh 8

enum CAN_CONEIG _ELAG : See next Page

NN N NN
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AN738 CAN Subroutine — CANInitialize()

s H[i5ERTE CAN_CONFIG_FLAGS ZIREHYFIEE(H , FA
CANInitialize( ) , B PAirrFIZRFHIE HIERHES

n BEECEERA & RES
[ vawe [ Meamng

CAN_CONFIG_DEFAULT Specifies default flags

CAN_CONFIG_PHSEGZ PRG_CN Specifies to use supplied PHSEG2Z value

CAN_CONFIG_PHSEGZ PRG_OFF Specifies to use maximum of PHSEGT or Information Processing
Time (IPT). whichever is greater

CAN COMFIG LINE FILTER OM 3 ifies to use CAN bus line filter for wake-up

CAN CONFIG LINE FILTER OFF %pe- ifies to not use CAN bus line filter for wake-up

CAN_CONFIG_SAMPLE_CNCE 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 ones
CAN_CONFIG_VALID _XTD_MSG Specifies to accept only valid Extended |dentifier messages

CAN_CONFIG_VALID STD MSG Specifies to accept only valid Standard Identifier messages
CAN _CONFIG_ALL VALID MSG Specifies to accept all valid messages

CAN CONFIG DBEL BUFFER _ON Specifies to hardware double buffer Receive Buffer 1
CAN_CONFIG_DBEL_BUFFER_OFF Specifies to not hardware double buffer Receive Buffer 1
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AN738 CAN Subroutine — CANSetOperationMode( )

m CANSetOperationMode ( enum CAN_OP_MDOE mode )
=  HI5ERS CAN_OP_MODE ZIREAVFIZE(E | HA
CANSetOperationMode( ) , Bl BLRFFIZRERHVE—FIZEEHEA

m ‘=317 CANSetOperationMode () HF , IERZX Pending HY Message &
Abort !!

CAN_OP_MODE_NORMAL Specifies Normal mode of operation
CAN_OP _MODE_SLEEP Specifies SLEEP mode of operation

CAN_OP_MODE_LOOP 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 , BYTE *Data
BYTE Datalen,
enum CAN_TX MSG FLAGS MsgFlags);

S ESEA

m |d: B SR message ID

s *Data: EEis , fEEA e SR da Lk

s, Datalen : ZE TSRS

s MsgFlags : & CAN_TX _MSG_FILAG ZIRsHT 7S HE S

e G ER RN 2R
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AN738 CAN Subroutine — CANSendMessage( )
KNS

III v

& CAN_TX _MSG _FLAG BISER %128/
v RIEBMEEH ‘& RES

Priority Value | Meaning
CAN_TX_PRIOCRITY_O Specifies Transmit Priority O

CAN_TX_PRIOREITY _1 Specifies Transmit Priority 1
CAN_TX PRIORITY 2 Specifies Transmit Priority 2
CAN_TX_PRIORITY_3 Specifies Transmit Priority 3

Note: See the PIC18CXX8 data sheet for further details on transmit priority.

Identifier Value _
 CAN_TX STD_FRAME | _TX_STD_FRAME

CAN_TX_XTD_FRAME Spuu.mﬂes Extended |dentifier message

Message Value | Meaning

CAN_TX_NO_RTR_FRAME recifies Reqular message - not RTR
CAN_TX_ETRE_FRAME Specifies RTR message
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AN738 CAN Subroutine — CANIsTxReady/( )

s BOOL CANIsTxReady( void ) ;
i e A E e TX Buffer & a4 5 A ZRHY
I CAEE
v TRUE : &£/075 (& CAN Transmit Buffer =2=HY
v FALSE : ;275 /3fm CAN Transmit Buffer 2214

(S EI AT e BRI e E = a2 e Bl AT

[ ransmit Buffer
If CANIsTxReady( ) ) .....-..
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== : GO On the Bus

i 4R — B CANInitialization( ) FHYANEAEE S HIZEL
v 28 CAN_OP. MODE_LOOP phk

-

% MESSAGE_ID1 fikiEfs E1E1ZEL (0x100 .. 0x150 )
% TRB1003 Molex-DB9 kEzrgi 2 APPO0L #y CON1O0
% CAN cable #7& TRB1003

FofE (= I node s Es i EE 2 “ON?

=1

i

NN NN
~—ir—
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g — : GO On the Bus

%;1%}% Compiler i3#hi{71% , PIC18F8680 TXBO HY

SR 2 EFNY MESSAGE_ID1 A
Message ID #4775 -

AN 1 NORMAL MODE =, #g PIC18F46K80 j&:
AFFUEIE Cix iy ER,

524 CAN Bus Analyzer (APGT002) , /£=5Ef PC
e Al bR 2252 {F CAN Node EIRHT =
(/= CAN node £ MESSAGE D1 Hesfits
i)

/. 0x100, 0x110, 0x120, 0x130, 0x140, 0x150, ....

7/ 0x200), 0x210, 0x220, 0x230, 0x240, 0x250, ...

v/ 0x300, 0x310, 0x320, 0x330, 0x340, 0x350, ....
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Microchip CAN Bus Analyzer
PR ZEENE

Fle View Tools Setup Help

Fixed Trace
TRACE ID DLC DATAO DATA1 DATA2 DATA3 DATA4 DATAS5 DATA6 DATA7 TIMESTAMP (sec) TIME DELTA (sec) COUNTER
RX 0=100 8 0x01 0x02 0x03 0x04 0x05 .EleIS Ox13 OxD4 6516882 0.200 2518
0x110 8 0l 0x02 003 0x04 0x05 006 0xFF 0x0F 651.7352 0.200 129

Tool Connected 125kbps | [N | 7<crr: 0 | RXERR O | Termination: ON | Trace Active | Logging Inactive | IDin HEX | DATA in HEX
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Receive Buffers
@,

AoKoU

A
e

vioduie

(
(o0
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PIC18F8680 Receive Buffer HytHEEEE
n FEIEAEREICERL , VHIERE S E DL N5

—ilters
m RXFnSIDH,RXFnSIDL,RXFnEIDH,RXFnEIDL
m Mask
2  RXMRSIDH,RXMRSIDL,RXMREIDH , RXMnEIDL
= Buffer Mode
m  RXBACTRL.RXM <1:0>
m UE SRl Message: !

m AllfVald Standard , All'\Validl Extended!, Both
Valid Standard/Extended or AlllMessage

» EETHSY Bit Rate (= )
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CAN Module Buffer Access(Mode 0)

RXBOCON - Receive Buffer O Control Register

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

| RICO RW-0 RW-0 UO RO _RWO RO RO _
| RXFUL [ RXML | RXMO [ [RXRTRRO[RXBODBEN] JTOFF | FILHITO |

bit 7 bit O

m RXFUL returns/clears buffer full status
m  Set by CAN FSM and cleared by software

a RXM<1:0> defines buffer mede

m [0 receive allivald, enly Std., only Extd. Or alllmessages
Including these with errers

a2 RXRITRRO returns RTR status

x RXBODBEN: defines hardware double-buffer option
= Bufier 0 everflow will lead Buffer 1.
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CAN Module Buffer Access

RXBOCON - Continued

s JTOFF (Jump Table OFFset)
s JTOFF 2 RXBODBEN fi7 a4 4~
s 2= RXBODBEN = 1, Hi| RXBOCON<O0..2> Hi{& 2 6 or

7

m AR RXB1CON<O0..2>E A0y 0..5 HifE %

m FILHIIO

|

85 | 52 LRz Y =

. RXFO o RXEL
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CAN Module Buffer Access

Recelve Buffer Modes

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

m Receive All (Including Invalid)”, “Receive Valid

Extd.”, “Receive Valid Std.”, “Receive All VValid”

“Recelve All (Including Invalid)”
m Acceptance mask/iilter values are overrdden
s Provides Basic CAN functionality.

“‘Recelve Valid Extd./Std.”
. RXERSIDL.EXIDEN must match

“Recelve All VValid”
2 RXEFRSIDL.EXIDEN Is used
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CAN Module Buffer Access (Mode 0)

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 |

bit 7 bit O

m RXFUL returns/clears buffer full status
m  Set by CAN FESM and cleared by software

x RXM<1:0> defines buffer mede

m [0 receive allvalid, enly Std., only Extd. Or alllmessages
Including these with errers

RXRTRRO returns RTR status
FILHIT<2:0> returas filter number WhICh caused receive
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CAN Module Initialization

RXFnSIDH

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

m SID<10:3> defines Standard/Extended

|dentifier Filter bits
{ sip<i0:3> }

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

__

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

[ sib<20- } {exiDen}

SOF | SID10..3 | SID2.0 |RTR|_IDE | .._
OR

{ sip<2o> } {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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x

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

{ EID<15:8> }

SOF| EID28...18 | CTRLBITS | EID17,16 | EIDI5..8 | .. _
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CAN Module Initialization

RXFnEIDL

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

m EID<7:0> defines Extended ldentifier Filter bits
m  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

RXMNnSIDH

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

m SID<10:3> defines Standard/Extended

|dentifier Mask bits
{ sip<i0:3> }

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

OR
| sip<10:3> |}

EID28...EID21 | EID20...EID18 | .. |
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CAN Module Initialization (Mode 0)

RXMNnSIDL

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

___

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

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

{ EID<15:8> }

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

RXMnEIDL

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

m EID<7:0> defines Extended Identifier Mask bits
m  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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x

m SID<10:3> defines Standard/Extended

|dentifier bits
{ sip<i0:3> }

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

OR
| sip<10:3> |}

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

RXBnSIDL - Receive Buffer n Std. Identifier Low

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

_

m  EXID declares current messages as Std./Extd.
s SRR indicates RTR when EXID = 0, else meaningless
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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x

s EID<15:8> defines Extended Identifier bits
m  Used for Extended Identifier value only

{ EID<15:8> }

SOF| EID28...18 | CTRLBITS | EID17,16 | EIDI5..8 | .. _
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CAN Module Buffer Access

RXBnEIDL - Receive Buffer n Extd. Identifier Low

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

m EID<7:0> defines Extended Identifier bits
m 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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x

U0 RMW-x RMW-x RMW-x RMW-x _RMWx RW-x _RMWx |
| [RxRTR| RB1 [ RBO | DLC3 [ DLC2 | DLC1 [ DLCO |

m RXRTR defines current message as RTR
# RTR message has O data length

m RB1, RBO reserved by CAN spec, read ‘0’

m DLC<3:0> defines length of current message
m 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-Xx R/W-x R/W-Xx R/W-x R/W-Xx R/W-x

= [l Receive Buffer , ff{5FEALiE 77 Al Ry

= Buffer 0 : RXBODO to RXBOD7 ( 0xF66 — OXF6D )
m Buffer 1 : RXB1DO to RXB1D7 ( OxF56 — OXF5D )
= RXBO fHEEHY ID Registers fz Data Buffer {5 1Y Ayl
B OXF60-0xFBE ( It's )
s RXB1 0] DLiEE ERER:E CANCON.WIN< 2:0 > 3K ({#H 5
5t OXF50 — OXF5E BYfirtik¥} & 2= OXxF60-0XF6E
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CAN Module Buffer Access
A1{a] A B 2R

& RXBNCON.RXFUL = PIR5.RXBnIF = 1
# PIES.RXBNIE = 1 B €75 |4

p—

2% RXBnDm &{E % Receive Buffer By & RHETH
1% >% 8 Bytes)

==y Message ID sz Bz &

= RXBNCON.RXFUL fi7oT

s RXBRCON.RXFUL #%5E>717% , CAN module

1=

J_J_'

e TANN

l’

|

156 CAN202B Workshop



AN738 CAN Subroutine
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AN738 CAN Subroutine — Part2
n Dl NEEEEE R ETT CAN ERlE kI A (5 A
15 CAN Subroutine
v CANSetMask( )
CANSetFilter( )

CANIsRxReady( )
CANReceiveMessage( )

NN N
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AN738 CAN Subroutine — CANSetMask()

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

 (KIETEEAYZEEE CAN Module =1 TMASKEYEZE T1F
= code : EFRNRYIEEAIE] CAN_MASK HrEy#IE{E
m  ERFEEN—d Buffer #Y MASK
= CAN MASK B1 or CAN. MASK B2
s Value : long ERA Y MASK (B, HErs 14 or 29 bits HY Message ID &
m  lype: EERIEE] CAN_CONEIG H1HyAIEE,
B EE G E A Standard = Extended ID Y Mask
m CAN CONEFIG. ST MSG or CAN_ CONFEIG XIib. MSG
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AN738 CAN Subroutine — CANSetFilter()

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

n [KiEFEEHY2EEE CAN Module 71T Filter BYEE T1F
s code : EFNYIZEAF] CAN_FILTER =2Hy%IE{E
s P —(E Buffer By Eilter
= CAN_FILTER FIZERIFIEE2SEED N Hvn

= Value : long ZREIGIEY EILTER (& , BHEA 11 or 29 bits 5 Message D
(E
m  Type: ERTRIEAR] CAN_CONEIG HHyFiEa (g
B B ei e Standard 5y Extended 1D £ Eilter
= CAN_CONFIG_STib. MSG or GAN_CONEIG. XIiD. MSG
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AN738 CAN Subroutine — CANSetFilter()

= CAN_FILTER #IE2ATHIHTH X IEZEEA [
m Jlperes L o fafiR CANSetFilter () Y55 (B8

Value | Meaning 00|

Filter 1 value

CAN_FILTER_B1_F1 Specifies Receive Buffer 1
CAN_FILTER_B1_F2 Specifies Receive Buffer 1, Filter 2 value
CAN_FILTER_B2 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( )

m BOOL CANIsRxReady () ;

s FIRAEE AL EE Y =R B AR

s {EHEE:
s TRUE: 5&/70 55K F Receive Buffer

s  FALSE : )9 5/{F &R E Receive Buffer
m 7 H CANIsRxReady( ) HlEr == alHY A XU R A=Y RER
It ( CANISRxReady())

{

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

m CANReceiveMessage ( unsigned long *id ,
BYTE *Data ,
BYTE *DatalLen ,
)enum CAN_RX MSG_ FLAGS *MsgFlags
s IS ERSEirHE A CANReceiveMessage L EH
CAN Module BeUGEGS]

7 Ad A Message D HYsE S Z il

v *Data : Al pc=rty Buffer ZFHBE ik

v *Datalen : Al Sl il
v *MsgElags : (il i ey aI 2 Z AL
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AN738 CAN Subroutine — CANRecelveMessage( )

n  FYGIRERRTS ER SRR R =l S Y FIER
TR

s If( MsgFlags & CAN_ RX RTR FRAME ) .oooovoeeeeeveeeeeeen.

| Buffrvalue | Meaning |

-ifies Receive Buffer Filter 1 caused this o be accepted
CAN_RX_FILTER_Z2 cifies Receive Buffer Filter 2 caused this 0 be accepted
CAN_RX_FILTER_3 cifies Receive Buffer Filter 3 caused this sage to be accepted

cifies Receive Buffer Filter 4 caused this age to be accepted

cifies Receive Buffer Filter & caused this sage to be accepted

cifies Receive Buffer Filter 6 caused this age accepted

CAN_RX_OVERFLOW

CAN_RX_INVALID MSG

CAN_RX_XTD_FRAME C wtend

CAN EX RTR_FRAME Specifies RTR message

CAN _RX DEL BUFFERED Specifies that this message was double buffered
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gl 4 : GET Data From CAN Bus

m A% E 3, 2 RX_FILTERO HHEYANZ » (HEEAEL
EQ?% 0x400
m e DL EREEET CAN _202B EX4

m [N EYESH) Message ID & 0x400 |, 25k Eem]
&?J_ ZE=HETRT/E LCD Display i

m SEEIEAE, Bl RX_FILTERO Bkiziae
Message ID , 2z Esl2 A R A5 ADC A&7
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M

&5 5. IEMEHY On Bus 2R

s [EiH Message 27 /i, elf4e#E A LISTEN ONLY MODE
HECRA R Bspl iR E =2 CAN network
TEUE R —SE T EE R4 FE CAN Module 2&5E % NORMAL MODE iif;
FHlER e LR
m [EFHGE 4 §EEE, A CANSetOperationMode( ) H i
PIC18F46K80 =% & /5 LISTEN ONLY mode
w {E] EEE TS 5
m T {ffmds CANIsRxReady( ) HViz=E e, — H =2zl Message ID =
OXx400 FYEFIA Bk
s PivsEemE e A& CAN module 22/ NORMAL mode
= % LISTEN ONLY mode i Zia& AN dH 251 o B AN E T -
w52 PICI8F46K80 2 NORMAL moede 72 , 2l Elmli= s
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&RE 6. M
REMOTE Transfer Request

= REMOTE Transfer Request By IEHEFR R A :
= 1% TXBnDLC 7 bit 6 (RTR ) frtskE s “17
=  TXBnDLC {j DLC<3:0> &gk “0

m  Message ID ( TXBnSIDHI, TXBnSIDL , TXBnEIDL & TXBnEIDH ) & A &K
=2 AHY Message ID

m Bk RTR Frame 72511z 5220k Message D) =48y =i
m (55 CAN_202B _EX4 =(HEZE, & TMRI1 Overflow B4 2=
R 5HFE 26 Message 1D 725 RTR Frame
m (523 AN738 Hj CANSendMessage( ) scz: ) RTR Frame
= {57E CAN_TX RTR._ERAME jA CAN_TX MSG FLAGS fy=#%iH
m = —(ifesiy Datallen s E= /s 07 B
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&RE 6. M
REMOTE Transfer Request

s RTR Frame 1Y ID #4547 5l 5 0x400 .. 0x477 , %
(i CAN Node {{xie 5 E IS HE E

s EUSRULE] RTR Frame 12144 AID BT PLRZ
RTR Frame Ffif5EHY Message ID {84 5=

m % Node ZE=d{EEffE , [B4E LCD EzE ik
15 AID /B
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ECAN D

ECAN

64/80 Pin ECAN Solution

ooooooooooooooo



Device Definition for. 80-pins

m PIC18F8680 m Core

= 64K bytes Enh. Flash = 16-bit instruction
s 8x8 hardware Multiply

= 3Kbytes Data RAM = Multi-level Interrupts
m 1024 bytes Data E? x 10MIP at 10MHz
s Peripherals
m Analog
m PIC18EG565 s 10-Bit ADC
= 48Khytes Enh. Elash m 2xComparaters
= 3K byies Data RAM = C.ommunlcatmn
m 1024 bytes Data EZ x SPI/I?C
m  Parallel Slave Port
|
m Packages = TImers

s 3x16, 1x8 Bits
= 80QEP (65 1/0) = IXCCP & 1 ECCP
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Device Definition for. 64-pins

s PIC18F6680 m Core
s 64K bytes Enh. Flash = 16-bit instruction
s 8x8 hardware Multiply
s 3Kbytes Data RAM = Multi-level Interrupts
m 1024 bytes Data E? s 10MIP at 1I0MHz
s PIC18F6585 = Peripherals
= Analog
= 48Kbytes Enh. Flash s 10-Bit ADC
= 3K bytes Data: RAM m 2xComparators
= 1024 bytes Data E2 s Communication
|
m SPI/I2C
= Packages m  Parallel Slave Port
= 64L TQFP (52 1/0) = Timers _
= 68L PLCC (521/0) m - Sx16, 1x5 BIis

m IXCCP & 1 XECCP
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N
MICROCHIP PIC18F ECAN™ Module Mode 0

MASTERs 2015

n Mode 0 (“Legacy mode”’) Resources

= 3x TX Buffers (Dedicated)
= 2x RX Buffers (Dedicated)
= 1x Message Assembler Buffer
=  6x Full Acceptance Filters
= 2x Full Accentance Masks

RXBO —
l O
: 5
RXB1 =
:
i
TX Buffer 0 ﬁ
TX Buffer 1
TX Buffer 2 *

© 2015 Microchip Technology Incorporated. All Rights R > :
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N
MICROCHIP PIC18F ECAN™ Module Mode 1

MASTERs 2015

0 Mode 1: “Enhanced Legacy Mode” Resources
3x TX Buffers (Dedicated)
2x RX Buffers (Dedicated)

1x Message Assembler Buffer

O

>

Z

RXF5 =

>

RXF15* z

@)

RXF15* 2

&

TX Buffer O Py
TX Buffer 1 q

TX Buffer 2

*NOTE: RXF15 can be used as a Mask or a Filter

© 2015 Microchip Technology Incorporated. All Rights Reserved.




Mlcn®o;:|-||p ECAN TM__IVI-OdUIe MOde 2

MASTERs 2015

o Mode 2: “Enhanced FIFO Mode”
= RX buffers form up to a 8 level circular receive FIFO (First In First Out)
= Filters and Masks are not assigned to individual buffers but are assigned to the FIFO
= Mode 2 Resources match that of Mode 1 (Enhanced Legacy)

/[ Buttero [/ (
N
O

Buffer 2

FIFO
A

A

X

<

| —

2

Buffer 3 >

_|

RXF5 v g
N\ o ;
Buffer 7 \ RXE15* ,-Cr).

TX Buffer 0 <

po)

TX Buffer 1
TX Buffer 2

*NOTE: RXF15 can be used as a Mask or a Filter

© 2015 Microchip Technology Incorporated. All Rights Reﬁerved. —Iﬂ
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ECAN .

ECAN NESS [

28/40 Pin ECAN Solution
With EIS

&
nanoWatt {iechnalagy
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Enhanced Flash
Devices in 40/44-pins

m PIC18F4680 m Core
s 64K bytes Enh. Flash m Extended Instruction Set
m  8x8 hardware Multiply
S IOYIESND ANV = 10 MIPS at 10MHz
m 1024 bytes Data E? m  nanoWatt
m Peripherals
s PIC18F4585 - Ana'fg S ADC (11 o
m  48Kbytes Enh. Elash : 2xEZoI_mparat(orsC )
s 4K bytes Data RAM O ComénUuSr,],IA?F?EII'O(rI]_IN)
|
s 1024 bytes Data =2 = MSSP (SPI /|\/||2C)
m Packages s ECAN
= 40 DIP (36 1/0) 4 Timers

s 3x16, 2x8 Bits
s 44 TQFP/QFN (36 1/0) 5 IXCCP & IXECCP
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Enhanced Flash
Devices In 28-pins

s PIC18F2680 m Core
= 64K bytes Enh. Flash m Extended Instruction Set
m  8x8 hardware Multiply
4 4rytes Data RAD) = 10 MIPS at 10MHz
m 1024 bytes Data E? ®  nane\Wait
s PIC18F2585 = Peripherals
= Analoeg
m  48Kbytes Enh. Elash = 10-Bit ADC (8 ch)
= 4K pytes Data RAM = 2XComparators
s 1024 bytes Datal E2 . Communication

s EUSART (LIN)
s MSSP (SPI/MI2C)

= Packages = ECAN
m  [Imers
m 28I SPIP/SOIC (25 1/0) m 3x16, 2x8 Bits

m 2xXCCP
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PIC18F4680 %51l CAN MCU %X
A PIC18FX58 £ &Y=

=575 PIC18FA58/258 2= SMRE 22 LA M — R S IHY

VA=

S HE BN A
More Memory.

Better Power Management
More ADC Channels
Faster ADC

Analog Comparators
Optimized Core for RTOS
LIN capable UART

179 CAN202B Workshop



PIC18F458 g #APC18F4680
HYEE 2= Z5RF]
PIC18F458 PIC18F4680/4585
Optimized Core for RTOS Traditional E.I.S
More Program Memory. 32Khytes 48K or 64Khbytes
More RAM 1.5Kbytes 3Kbytes
More EEPROM 256 bytes 1024 bytes
Boot Block 512 bytes 2K bytes
Better Power Management Sleep/TMRL (2) nano\Watt (6)
More ADC Channels 8 ADC Inputs 11 ADC Inputs
[Fasterr ADC SOKSpS 100KspS
LINfcapable USART: Seftware (=S
AXPLL Configuration Euse Euse/ Seft: PLL
WDIlime 20ms Up te 2 minutes
CANIERgine CAN =07\
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Extended Instruction Set Core
Here Is what has Changed

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

e The “Extended Instruction Set” and “Literal
Indexing” are transparent to the customers using

“C”

IIAEse exdensions; greatly simpliy/ tae code that s
AEeeded (o selivare slaCki 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

182

0)'(0)
Access RAM

0x80

0xf80

SFRs
Oxfff

Traditienall 1.8F

CAN202B Workshop

Access RAM

SFRs

Extended 1.8F



Extended Instruction Set

m EIS consists of 8 new Instruction
m 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
\Y[@AVASHS Move Indexed to Indexed 4bytes 12bytes
PUSHL Store Literal in Indexed Address 2bytes 4bytes

m Additienal infermatien Is previded inf Section) 24,2 of the
Data Sheet
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Microchip ECAN Hy C Subroutines

Microchip £} ECAN %1 , ¥t ECAN Hj C
Subroutines

AN878 a1= ECAN C Subroutine HIz2BHLLE C
Source Code

L PIC18F458/258 , - CAN Module E A
Er=Z egacy CAN. - EEF AN738 Bl H]
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