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CAN Bus 7=
CAN (Controller Area Network) iﬂ][rlﬁ L 80 F [N El Bosch 13k
W, DR PRI B RO BT SR ST
15H rﬁeﬁpﬁf"*ﬁf“&"‘ﬁﬁ JD’E (1, 3T Jpﬂﬁfﬂq—aﬁﬁ TR
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CAN Bus =&

7 CAN Bus fly B2 b i, 6570652 5 R 7
g e e

@F' CAN bus, ST 5 pl“'f fi* 55 ARt
f'%bi‘iﬁ‘ﬂ

Outside
~ irror
“‘ | Battery Englne \
\ C AN J‘ \ ) S Control \
J“‘ ‘\ i e N ™
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Co ntroI

Instrument B/ S
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CAN [UffFs)

CAN AL {9 5] [F s &, ¢ 35 Py $257 Bzt ] =k
N T [l S A 5 ﬁnternational Standards Organization (ISO) and

Society of Automotive Engineers (SAE) ﬁf | AR S
CAN LR T VR oy el o 2 ORI, FORROEER [l & S adp, oF
i, S E T PR

_E =8 5% 120 million FY £ 7 CAN Node BE(1F [ & 7 1L _F.
¥ [’Fﬂ?} ST 2002 F }l?]” 2 £ 170 million
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CAN Bus fi&f/

f/D&H\ EYRAEE =5 (Ethernet, USB, CAN, etc.), 75 g1y
v 3’57@*—?@[@“ JeZERY IR ﬁJH
IEI‘L F IR [ gﬂ%ﬁ:@ | FFI!'FH ﬁljﬁﬂ

TE'JEF‘ Jﬁjﬂ - &

\E}_Eﬁl,vl‘ﬁ( l:l-l_ji’ \__IE[ J)_ ‘/\El

ISO/OSI Seven Layer 5
A A AL ¥
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WHAT IS

ontroller < rea /'etwork
° ;ﬁ l{i«{ﬂlﬁ%ﬁ;@é'ﬁ ' Robert Bosch GmbH (B0 P
|

o CAN S i I pu-A = BIRYREL

o CAN RLESEIGE s L

* SRIFE AR IR ARV fol CPU EF2 2 fiRRRIEv ARy
* W L%ﬁ&ﬁ%lpﬂﬁ%ﬂﬁjﬂ@%?& ( wiring Harness )

* MR
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CAN Network Solutions
Bosch Specifications

e Bosch Spec 2.0B (Active)

o CAN 5pi5 s i
o T & 2 29 bit fY Ide

ek

ntifier (Extended Frame)

o = fﬁﬁ'ﬁ'ﬁé‘ﬁﬁ',ﬁﬁﬁ@%j: - Bosch spec 2.0A

¢ 7| Microchip v CAN devices ?ﬁﬁ%ﬁ CAN 2.0B

fii%
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CAN Network Solutions
Bosch Specifications

e Bosch Rev 2.0A

4
4

Bosch 2.0A ¢ ﬁf“lﬂ £ 2 7 [ Eﬁ%’gq&

Rev2.0A — "5 2 pusg| Jﬁ;j%_F, RS i
“standard frame messageF H Sy 11 -bit Identifier) . {5
%‘EI%‘LIVTU— |[4 extended frame message (29-bit Identifier)

i
Rev2.0B Passive — [ 574 fi3g] | = 150 (AR I@ NEPES
7&’/;%'14’?’?;?5" 2.0A iy messag Standard rame)

5% “Extended Frame Message” L O [
Ecknowledge (FRLG 2B message | it

o EDHEEITIME D T (PSR B CAN Bus
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CAN / Network Solutions
CAN Bus Vg
. TR
CAN 7t v EGSF 1T 8 2 [Hii] 8 Byte fuevf]
o S vs. BHETHEE
Length (meters) (Bit per Second)

40m )?‘1 1Mbps
500m 125KDbps
1,000m ‘ 50Kbps

e CAN Network:

208 15t SR LR 8 22 [
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CAN BUS

LENGTH -v- BIT RATES




Element : Propagation Delay

Transmitted Bit from “Node A"

SyncSeq FPropSeqg FhaseSeg1 (F51) FhaseS5eg2 (P52)

: Sample|Point
Fropagation Delay | |
< > ’

! "Node A" bit received by, Node B”

SyncSeg FropSeq Fhasesegl (F51) FPhaseSeg2 (P52)

-
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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 node
to node farthest away shall take no longer than 2/3 of
total bit time

< Result is a reduction in bus length with an increase
In bit rate

¢ Remaining 1/3 of total bit time allows
- Receiving node to perform bit wise arbitration
+  Switch into receive mode if arbitration lost
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CAN BUS
LENGTH -v- BIT RATES

e Calculating Max. Transmission Distance for Bit
Rate

¢ Factors

« 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-iine)

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

¢ Equation - First step approximation
= 23tut>=47"1 prop-tevr T 2"t prop-line
¢ Results in ‘rule of thumb’ design rules
< 40m at 1Mbit/s (CAN max. bit rate)
< 400m at 100Kbit/s
< 1000m at 40KDbit/s
e \alues may change depending on choice of transceiver
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CAN BUS
LENGTH -v- BIT RATES

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

Number of Nodes in a System
¢ Factors

= Electrical Characteristics of transceiver
< Application specific drivers

¢ Real Systems
= Standard Differential Line Drivers - 32 Nodes

< High Speed Diff. Line Drivers eg. PCA82C251style
- >110 Nodes

« Application Specific Drivers - 64..128 Nodes

16 CAN Workshop 202




CAN Network Solutions
[ ij

IR HE
Driver Seat Control Unit

Oil Condition and Level
Sensor

Diagnostics and Service Port

Steering Position Sensor

Engine Sensor Module
¢ Temperature Sensor

¢ Air Intake Position Sensor
¢ Pressure/Vacuum Sensors

Airbag Controller
Environmental Controls

CAN Workshop

202

:aFIJ

Engine Control
Applications

Transmission Control

e Anti-Lock Brakes

Suspension Control

Dashboard/Instrument
ation Control

e Power windows/Moon

roof
Power Mirrors




CAN Network Solutions
HZRTHATREE G ER

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

Building Networks _aser Targeting System

Security System e Battery Charger on
Control Systems Forklift

Elevator Position Sensor e GPS navigation system
Elevator Control Panel for aviation

Lighting control Avionics Control for

Emergency nghtlng/Warnlng
Systems Model Rockets

Communication Protocol for ® S€cure Medicine
industrial Copier Dispensing Machine

e Network system for
RAID Storage 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

Logical Link Control (LLC)

- Acceptance filtering

-Overload notification

Application

- Recovery management

Presentation

Medium Access Control (MAC)

Session

-Data encapsulation(de-capsulation)

Transport

-Frame coding(stuffing/de-stuffing)

-Error Detection/Signaling

Network

-Serialization (de-serialization)

Data Link Layer

Physical Layer

Physical Signaling (PLS)

- Bit Encoding/Decoding

CAN Workshop 202

- Bit Timing

- Synchronization




A Word on HLP’s

o [[FB]- 7&/55 ', 4T ISO/OSI Model fuEl foaiis et
IR R ey
& @ﬁrj@%"t % Higher Layer Protocols (HLPs)

¢ [J1y[1: CanOpen, DeviceNet, SDS, Volcano, OSEK/VDX
(European Auto Standard), Can Kingdom, CANopen/CAL

o HLPs FL 4 ESFIRIHcH 7 it ll wﬂii i O e B

411 [l 2. 5 [l 2 qﬁ fp |i8
) ’%‘r =3 Es e (B, A e { e*“ffrm
H Jgiztﬁj
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CAN Bus ji 21
o iETr IS lﬂﬁﬂff@lﬁ? Eﬁ}[@” Er{g IJFF I, ISO 'l SAE =I5%
ﬂ%{ CAN fE2¥E0 - PMA (Physical

Medlum Attachmgr{t) I MDI (Medlum [Bependent
Interface) % HIARYE

¢ 15011898 ol ila'f " JE"[‘FT ‘“F‘E JEEL ] E (up to 1Mbps)

¢ ISO1 1519i[i%f' JE"HK[%@@[HFI JREIYEHET (up to 125kbps)

o SAE J1939 H[JBLF[EH /I F |7 F i e 1 pE AR |

TT;[ ~pEFEE( Differential
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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 :
Ph I Defined b
B - Frame coding (stuffing/de-stuffing) elined by CAN Controller
- Error detection/signaling

- Senalization/desenalization

Physical Signaling

- Bit encoding/decoding
- Bit timing/synchronization 15011898
Physical Medium Attachment
- Dnver/receiver charactenstics

Transceiver
MCP2551

Medium Dependent Interface
- Connectors/wires
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CAN 5V Differential Physical Layer
%@?&?ﬁ‘? £ CAN transceiver ({5]9[':
251)

Vcc F'1 4.5 to 5.5V
22 uC RIFIpY T AT R £ ERER T 9
! iy |F=[5FE
CANH #1 CANL £ g = By i
£, 0V %[ 3.0V

AV > 1.0V 7 £ dominant

AV < 0.5V #; £ recessive

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

+/- 200V transient capable on
CANH and CANL

40m max cable length @ 1Mbps
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ISO11898 Nominal Bit Level

Crominant
Differential
Ouipiut
Range

Recessive
Differantial
Ot
Range

3.0—

!

0.05 —

!
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Dominant
Differsniial
Input
Fange

¥ 09

—0.5
FRecessive
Differantial

Input
¥ .1g Range




Comparing MCP2551 to ISO11898-2

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

DC Voltage on CANH and CANL +32 -40 +40 Exceeds 150-11898
Transient voltage on CANH and CANL +100 =250 Exceeds 150-118298
Common Mode Bus Voltage . +7 .0 -12 Exceeds 1SO-11898
Recessive Output Bus Voltage +2.0 +30 Meets |S0-11898
Recessive Differential Output Voltage -500 +50 -200 Meets 150-11898
Differential Internal Resistance 10 100 20 Meets 150-11898
Common Mode Input Resistance 50 50 50 Meets |S0-11898
Differential Dominant Output Voltage +1.5 +3.0 Meets [S0-11898
Dominant Output YVoltage (CANH) +2.75 | +450 i Meets [S0-11898
Dominant Output Voltage (CANL) +0.50 | +2.25 Meets [50-11898
Fermanent Dominant Detection (Driver) Not Required
Fower-On Reset and Brown-Out Detection Not Required
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CAN Protocol Basics
CAN [N ol [RRI=EF 15

o (HIEIYIT P fﬁ s 1 fgﬂﬁp’ﬁﬁj:
arrier ense ultiple ccess and ollision
etection with ollision esolution ( [ -

e I'| Message £ l'ﬁ R EERN (A0 2 B - (Address)
¢ CAN Node ' I'[forsf= 357 0 Yl Fos e vl s (3R LT
Remote Transmit Request fuRITl) , == JREHESHVERR|
FIaiAzo = ~ B HAHIPEAT RTR &5 puffi i
“1”

o CAN FL- AL, [ ffsig) "
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CSMA/CD-CR

CS o ; - ﬁ“—J ”3? [?”H[ @L.
— & CAN node ]EU us _Pp Hali=

P 2 WI'FIJF“IF[ F[,EVLJ

AT s — R R 5
£, 52— node;jﬁﬁ‘fﬂ [ ﬁ

MA

CAN bus

CD - UL [l node i il -
L PITEZRRIE 32 2. CAN S EWE'U 'r
%LF JH [

CR - (R 2R g 5 T T 1
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CSMA/CD-CR

S T {1

ANfrere iddh 8 =+ , Wl J5HY Messages [ 7R E]
E 51@ e

Jﬂj%};m‘ﬁ éﬁ:ﬁé@T KA+ :r+ ﬁlj ] “@Fm;\f”*l
R

Ay (= 7 3 H
FTFWEEI&* AR [ R 5T ﬁéﬂfﬂh_ ILJE%I%T
EIJFF[Pa;gg\m_ [ lﬁh_ﬂ JE:EFJ | BV [

MBS | M e J-F’J‘:p J%J:f]\_
¢ Dominant I'| » recessive i 7 fr Rz S Spl Ao

¢ jf# node Flﬁ%ﬁ’%ﬁug’{gﬂ bus FEﬁJ?’»ﬂﬁF [““ﬂfi?‘EIE REN
FUsYR= LU T bus HIVEYRIRL BT
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CSMA/CD-CR
ek IS A =

FELEL Dominate 3 7

UELE S

e
EODOG6E - a0o

1 | 9 | E
0700 o' RO

IF=ePR[ T & [N[F Recessive i 71 f|
1 EGSA, (5 Node A [15% 5 ET fE
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CAN is Message-Based

(Not Address-Based)
Messages ™2 H"| i HHEL (A8 (- |ﬁ§ﬁ£ﬁ§z| GRE[B- [[E@ﬁ%!r
it [EPJQEIJQJ«FIHIUIJFA» VYR EPT R B S R Y

it | AYARET (nodes) S5 fi i YR k= e F i
; J%ﬁjﬁﬁ@ ACK (14 CAN vl |

£L 5" Node [ 1=kl l““*?‘rgﬂa‘/h' YR H\Iﬂlﬁjlﬁﬁ'ﬁ&%

i HY Masks % Filters 33 nY
REL I |fokL message-based | Ujﬂig node-to-node I'| ¥
broadcast(p Fli— {1 FFIJ node H 15 52 ) | JQ—EFI-E"F[ S
FHIFRIFYE EL( message ) ¢ ffis
#iilu nodes [ ¥ ki1, 2 nodes ] R
node 1 [y & e T ene
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CAN £LI|

Engine

Message =7 Bl #EHN3F

(ZEE £ ] Address fi J%ﬁﬁ%ﬁjr

- 9 | 6
0011001 110

Control |

T [k [ I El

1 9 | E
00011001 110

Al PPl e pETEH
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Message Frames

e Data Frame
> ﬁt“%‘",dﬂj;fgf{fj
» R B lﬁ'ifﬁ%!‘fﬁ“é,z UE:T{T%!‘

® Remote Frame
» == Data Frame i £34E! 1] (F{¥] RTR bit ¥:47 1)
b BB s [fyE AU CAN node = VIR 2R b n)

® Error Frame
> B YR CAN bus 2 SUHp B (ERpZ]

o Overload Frame
p H| [iptl [Jp~ CAN nodes, ’EI“E Rl %Fuj HESerelika
(| Jﬁ [, 2 RIpVTRRLISE I[*?T I HEREE jEﬁF
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Data Frame

E J?xj%&r%'j:h i Data Frame, (™87 P54 Y CAN 241 #y
] )5 &, [Py 4 AR R A 4

EIStandard Data Frame
> fﬁj%@ﬁﬁ[ﬁ? CAN H ="t (versions 1.0 » 2.0A). :FAY 2
J 11 {f i v pusEifild o ((identifier field )

Arbitration Control
Field Field

)
(.)

- I o R R

Start of Frame

X _
O o
< 0O

EEEEEEEEEEEEVARNNEEEEE

4 bits 15 bits
CRC

11 bits
Identifier

DEF]
Length
Code

— EYDE
Reserved Bits ERBO
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Data Frame

e Extended Data Frame
- [MNEGEFTHY CAN 5] dFtZs (version
2.0B). FEHARE P ( identifier field ) PLpEH LT 29 P
T BT | Message HBvEl

I ; BN o\ (0<N<g) SEEE (5 T

Arbitration Control Data

Field Field Field

oY 3

o't |
@) @)
IRRRRERRVARERER

nl
4 bits 15 bits \
Data CRC

Length
Code

©
(@]

Start of Frame

11 msb 18 Isb
Identifier Identifier

+e [EAR1
Reserved Bits ERO
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Remote Frame

® == Data Frame — £, | Fy/E/%]-* 1Y Remote Frame, (MSC] [iff
AV CAN a2 8, (EFAy £ Y ﬁ'?}’ﬁé‘g S

i

e From L TR RTR o 7 ity ” HREEIE, 2
Data Framesé o ﬁl[ﬂ

Arbitration

Field

Y
L

e

Start of Frame

11 msb B 18 Isb
Identifier Identifier

+« [EAR1
Reserved Bits B3 RO
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Error Frame

Error Frame
¢ 47 CAN node [fRH[Z]] CAN Frt:Zupyuil 2R [F=pys
I N X SH—~ \_ :r lzu\ o/ [
a%ﬁﬁ,}kj@j Error Frame EE

o Error Frames S i BV pl it

Error
Sl Delimiter
Fl o

(5'5@??7—1 ) (B g1 )

6-12 bits

Superposition of
Error Flags
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Overload Frame

Overload Frame
* - I node L SIORI R A HTOCR,
d

3= Overl Frame

o Hy 'E?J[%ﬁjﬁ 'J)JE?‘%JT{L_@Eﬁ (F PRI 3 [ recessive bits)
1 3

o Fé?ﬂjfgﬁp’j'% (Intermission) i CAN node &} fif] fi 1* [#[8

R R
- I

Overload Overload
Flag Delimiter

6-12 bits

Superposition of
Overload Flags

CAN Workshop 202




CAN Message [iJP 7 5

CAN Message

Arbitration Control Data Ack End of
Field Field Field Field Frame

Prop Seg | Phase Seg 1 | Phase Seg 2
?V?F%Z%g,iSample Point)

=) {[st CAN p™J message bit fLFl1 4 {[5 Segment Hri™ 7Y
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CAN Message [ 7. 5

e - {f Bit Timing Segmentﬁgll@ﬁﬁﬁFf r’ﬂjﬁﬁﬁﬂﬁ - Ay, PR
Time Quanta (TQ)

Prop Seg Phase Seg 1 Phase Seg 2

7@ | T | Ta | T | T@a | T@a | Ta | Ta | Ta |

TQ ?ﬁcﬁﬁlﬁﬁfﬂgf@ 2*(BRP + 1) (Tosc) -> (Tosc = 1/Fosc)

F1d% Baud Rate I3[ 85 (BRP) }[ﬁ]’ﬁgﬂ"ﬁl TQ Elf‘JEﬁ 7]
Min = 1:1, Max = 1:64
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CAN Message [ 7 5z

Prop Seg Phase Seg 1 Phase Seg 2

7@ | T | 7@ | Ta | Ta | Ta | Ta | Ta
1TQ 1-8TQ 1-8TQ 1-8TQ
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CAN =y Error pyig

%F [HiE Jr,ugﬂré’* CAN [J£ = 5 T RS

I, 4 ﬂ | BT
G r“g T‘wLiP%{C ﬁfﬂé‘ i ﬁﬂ

& [Jéi messages {5 @[i

rror Sta

%EJ node |EL?T‘° El ﬁ“ﬂ,%;ttl ~ £y (Fault

CJr'llflnement)

° I7F~ %@Hﬂ 19 [ J, CAN 19 node i fop (LAY (=S

* jﬁﬂ MH{M N] node léﬁ“r[f IR %T}{qu I node [N
= WEJI ] fpL A E'f‘fﬂ%ﬂ%
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CAN [ ({Tiffiv a5
CAN Message

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

L
O
)
SEEEEEEEEEEEESEEEEEEEEEEEE N EEEEEEENEEN NI EEEEEEEEE

——

CRC Error
® 15-bit [V CRC ¢ FIEAAVRL* BLEGE IV Message [/ CRC

e

® 7/t | node ¥ #F I[¥ Message, ™5t 5l CRC == I[¥£[[pY CRC
Seh AL

® ¥ CRC TSI 38+ CRCHHRL 2 2 i 4~ i
Error Frame

® {131 message 17 CAN node (i1 4 Sy 1 #7052
PN Message
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=
RS

CAN Messade

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

e Acknowledge Error (’érlﬂ* “f’lﬁqlq’srgu” b ¥ )
¢ [E5Zf[1pY node 1 Ack Slot Eﬁf@% i Ack it 7u L%ﬁ”¢"‘§ﬂ',~

[+ recessive o v g kL Ay E ¥ 2] dominant £

o RN fEREE] dominant 7 58 % | e =D |~ [ldl node =1~
T, S
kI E] Message

o DHIL T ACK SIS LS S A Erro

-

essage)” - Bl FriluR R e R
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CAN fi* (TR & EigfaL
CAN Message

‘ Arbitration Control Data CRC Ack End of

] Field Field Field Field Field Frame

IllIIIIIIIIIlllIIIllIIIIIII-IIIIIIIIIII-IITI : :

Form Error
» <=~ [ node i+ CRC Delimiter, Ack Delimiter, End of Frame
(EOF) field ﬁ9 Interframe [ F'E?JEE[ [EESIG | dominate i i IIE?
%4 — [[& Error Frame ﬂé?ﬁ HE[ 5§ 4 " Form Error
'FI-LHY message }[?]" 7t Error Frame i jN ["%'21‘5[ =
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CAN ' {E13H[H Jf‘,fz‘m 3
CAN Message

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

a

e Stuff Error

¢ CAN pustpHppy s, ' e 80 S (b <EAH [FEY bit
AL, F R B A bit A~ [~ AR bit
o YIHE 6 ﬁl[ﬂ |f% bit % SOF I'] = CRC Delimiter i ﬁ%@éﬁii
E'[JJ@;%JF“TEU@ 37 b T bE (blt Stufflng ) PV RUR, A 3 A
Error Frame P [RVETEEIE]F J%ﬁ

¢ 'RUFfu message i Error Frame A# N i
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CAN F' i3 ]E[JFI\J fgéf =3}

CAN Message

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

A uT

Bit Error
A AR 3R = Y B B B RS 3 CAN Bus RV R H

2% | Bit Error 5& &
T A

rH@y (arbitration) T 7+ F‘[rg@ '\ Error Frame (F—'J%&pa HIES A )
HiRY

7+ Ack bit Pk ] (PN EGE

r.}f 1324 recessive |fif ACK .}%lﬁt[ﬁ dominate
- A ¥EHY acknowledge AH ")
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CAN X5 iiﬁfiit?&?vgfj[ﬁﬂ

=)— &t CAN nodef F RS Y EGR T R S
rgcelve error counters) TEC =2

STErES (transmit ']
REC

Error Active Error Active Error Active
Error Error Error

No de Counters N o d e Counters No de Counters

TEC: 000 TEC: 000 TEC: 000
1 REC: 000 2 REC: 000 3 REC: 000
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CAN =5 w\p JjE;EHVFIJB [J
o I node ki FJ%;{EJ&,'J;[J\ 7[ £l ;chjU CAN us E,(—Jﬁ:—}pnj
eLE F%ﬂ( Active > asswe > B é Off )
o UHEE 2 Bus-Off fUfREfx(t (TEC >255, CAN
node }HEI J/F%HJE = BEBUIREE

Error Active BUS OFF Error Active

Error Error Error
Counters Counters Counters
TEC: 000 TEC: 256 TEC: 000
REC: 002 REC: 051 REC: 002
1 1 1 |
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CAN = "]L%ﬁnq\ﬁ Jitqggvflfjmﬂ
S-I7EE 1 Bus-Off {4509 node ; CAN 2.7 [EL
(recovery) AT | Pl gl[ﬂ'fﬂﬁﬁ’f’ Active) }IJ‘FJ"

o Y[F=HNIeE T I [ IFRTE S R node SRR [
FIJ,—T[ﬁf %EFIJ F%ﬁ ﬁ F"

Error Active Error Active Error Active

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

e Error States
¢ Error Modes - State Transition Diagram

l Reset

REC < 127 or
TEC <127

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

‘Recessive’ Bits

and TEC <= 255

TEC > 255
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Error-Active ( i J%ﬁ SRR

CAN node ' ') = BuiS [HLSH5 5 [[5F1 Ll (messages) 7l

Error-Frames (— 4&T- EJ N T [EfELE)

f“ ((ETFIZ S0, CAN node 1 iz ,rrﬁ’ Error Frame
g[“ | 6 [ﬁ domlnate b T Fi Actlve Erro lag ) 2K

1—{ESEF1EY message Fl 1S

BRI fiE B Y T AR A IE S pUTRLEY], BT ET RS CAN

node S & WifE e gy Error Frames (P8 £ b

TEh=AE -> Error Echo Flags)

=3 Hr (EREIEE | &5 22 58 & % N SRR ( TEC Y
5&?} 1”1@[{[ ik ,E—%WF ,_JE G (TEC 7

— ElError Frame 5t'5Y i, bus H JjF,F[ [H@U}ﬁfjﬁafg
& Message}[ﬁ]’F R E R EE
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Error-Passive (Jfjijfosiz " )

 TEC #5 REC F&vdn &y + 127, CAN node &
rror-Passwe FNAFE
f — (ki Error-Passive [V node (ERfZ]54 38 +
ﬁ SRt~ {6 ] Passive Error Flag ( 6 i recessive f 7
)i Ay~ Error Frame

i1 | Passive Error Flags [i¥ Error Frames j& 7 & 5285
=AY Message
A%FJ PUSARET B (TEC fy REC )RR

i Error Frame 775 i, 5ih? Error-PaSSNe Y node 7=
*U[ FRRVEEE R &ﬂ/f@gfﬂﬁ"
* it dommate b Ve 3 {f# intermission [y i - 8 {fal

Tu ﬂ JEHTF
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Bus-Off j/}i

o i TEC ¢ 13 255
o FEHIHE " Bus-Off 4
o [MFHY CAN node =02 B FY £ 5= [ Y message
Y4 R
-FI VEIR FL:»
{;jﬁ]lﬁ HVA -, CAN node f' £ | " [H1£] Error Active

G
& FUFE[IHERY “bus recovery” A

« 11 [[fHI78HY recessive fF 7 g8 & 128 7
o A PRI P
o }lifj’ ﬂﬁjﬂ%ﬁ?{uﬁ‘f “Configuration mode”
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ﬁf { E|[ABIENS ,%@Fg;l
CAN nodes i |2’%%ﬁn ERVBTE AR s FIE R D (5] bus
FI J}QLTFHF
le N = ?E}[Jxﬁup Jﬁﬂfg\ﬁ I E&rﬁ)ﬁ%ﬁﬂﬁ%lﬁ\
¢ Error-Active ( L—ﬁ 'J R (S )
¢ Error-Passive (jfi_t'ﬁjﬂ bus Eli‘J'F'J‘Z‘JJ?Hzﬁﬁ B9

o Bus-Off (£ 3£ CAN bus )

- 2 B RTE ' L
ﬁfﬂ[ﬂ Error States [t~z £ 5447 %ﬁ =™ node e 2 2UURREAls

CAN 3 @ I F I LU (Fault Confinement) f*[i% 1F%|
SR node | %ﬁv ,m’g gl
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crochip CAN Solutions
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Microchip CAN Solutions
Stand Alone Family
and
Transceiver

MCP2515

18/20 Pin
CAN Engine

MCP25050 MCP25055

: : Mixed Sig
B VO Exp MCP2510

o i 1ol i In Production
MCP25020 MCP25025 CAN Eng
MCP2551 Digital Digital Samples Available

. 1/0 Exp
8 Pin I/O Exp 1 wire In Development

CAN Stand-Alone Product family

Transceiver family
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PIC18F =%j[[[*| 72 CAN Controller Elfl;ﬁrpﬁ[!ﬁ

l2 to 80 Pins

PIC18F2680
nW/EIS/ECAN

PIC18F2525
nW/EIS/ECAN

PIC18F248
CAN

PIC18F4680
nW/EIS/ECAN

PIC18F4585
nW/EIS/ECAN

PIC18F458

PIC18F448
CAN

28/40/44Pins

PIC18F6680

PIC18F6585

PIC18F8680

PIC18F8585

64/80 Pins
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MCP2515

CAN Controller




MCP2515 CAN Controller

o FEUIGCT DAV = CAN L
o MCP2510 pud= a2 ( Device Net upport added )

28-lead 44-lead

. . . .

44-lead 44-lead
CAN Workshop 202




{17 ] 7 Stand Alone CAN
SR

T 40110 i

—_

TS |

[\

(5]

RST —mm

N

W

RX1 1
RX0 RxD Rs 1
TXI1 1 CANH
TX0 TxD CANL ¢
Vref

PCA82C250

(o)

-

oo

CLKOUT
INT  XTALI
ALE/AS XTAL2

—— 20 alils

WR MODE ¢
SJIA1000
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f1] MCP2515 fif+7, CAN
B R ]

fIBJsplﬁuﬁw
D L R

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

TxD CANH
RxD CANL
Rs
— TX2RTS ———— Vref

RC6/TX/CK [—— TXTRTS

RC5/SD0 SI

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

RCO/T10SO/T1CKI
RC1/T10SI/CCP2 OSCI1/CLKIN CLKOUT  0OSC2
RC2/CCP1 OSC2/CLKOUT |———— OSC1

PICMicro MCP2510
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MCP2515 CAN {242 3

CAN 2.0B Active

¢ [’ [HuS I standard #[! extended fiY frames fﬁﬁ £ Jﬂ[
SR EL 1Mbps

?1/12‘5 SPI™ Modes 0,0 and 1,1

U9 1/O pins FEFEUR B BRI IS AV T TR B
HSFF'JE VI pin ZHE[FY 11O pyZ)sH |
K @ﬁfﬁ{w’n_' : ﬂf} parc(CLKOUT) p%l &b I it f{,
F”‘“ =3 0NN
9 ﬁ[ Em Reset qﬁ b I bF[lg’Tﬁ\Jﬁ? 5 il
F113.0V 2] 5.5V Ui 1) =
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MCP2515 [ [ =5
o LB [l Elﬁﬁﬁ*, MCP2515 H €| = 783 7o ] [ 4810

LISTEN ONLY :7 S E P ERR EE

SLEEP : %ﬁ; C

LOOPBACK Debug V7|
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MCP2515 Elfjﬁjﬁt)fi%l

= {fe P%JH kLA | “‘J“ELLPWI_H JIpyE=AZ EY (Transmit
Buffers )
7 {[E E | Message Storage (& iflq%{p S 555 Eay (Receive
Buffers)
gl [’[ﬁfs‘h’iZ]él"J Acceptance Filters '] &y |i' Acceptance Filter piv
Masks I'] {713 f‘i’%;dfﬁ’]’\ HEfoIIY messages
3 CAN V2.0B H Protocol Engine '] &

(MAB)

SPIT'V' A fﬂﬁl piﬁ} £y 5 Mhz

ClOCk H Jﬁj\ b0 H ﬁf«%%l il J:F[[ﬁéém S HFIJ#EE' F\[F@[

[nj ﬁRecelve buffer | I#rE g Hill p HVEI R~ HER P 5

— [ETransmit buffer ﬂJ[Eill_F@lj\ﬁE‘ R A e Jgj‘ | <
1 05 S A5 19 PICHCAN i Jﬂgua A ﬁw@m A 5
F Iy Sleep I\%ode <5 uA)
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& PIC18F -£%j]Jiy CAN Solution

o PIC18F =3[I[* | f~ CAN Solution 55 Kb+~ &
¢ Standard CAN ( Legacy Mode )
- PIC18F248/258 , PIC18F448/458
- V&5 MCP2510/2515 ﬁl[ﬁjﬁm Buffer & Mask 5
T

e 3 Transmitter Buffers

e 2 Receiver Buffers & 1 MAB ( Message
Assembly Buffer )

e 6 Acceptance Filter & 2 Mask
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& PIC18F -£%j]Jiy CAN Solution

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

- PIC18F2680/2585 , PIC18F4680/4585 ( nano
Watt )

- Y ¥ 3 7 Buffer Mode , Mode 0 = Standard CAN

%
e “Mode 0" Legacy Mode
e “Mode 17 Enhanced Mode

e “Mode 2 FIFO Mode
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*[#4> PIC18F <25 CAN Solution

Enhanced CAN Z/[ITFP JE;JE/‘Q T [ﬂ 1 Mode
¢ ECANCON *[#3E % Mode O, 1 or2
o Power On [iU5FEHE=4 £, Mode 0 (22 PIC18FXX8 7

RAN-0 R/WW-0 RAW-0 RANV-1 RAV-0 RAN-0 RA-0 RAW-0

MDSEL1 | MDSELD | FIFOWM | EWIN4 EWIN3 EWINO

bit 7 bit 0

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 remains(@
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 CAN message functionality
Programmable time-stamp operation

Multiple operation modes

Supports to receive/transmit Remote Frames

68 CAN Workshop 202




PIC18F258/458
Key Features

CORE

Operating Conditions:
¢ Freq DC-40MHz (10MIPs)
¢ Volt 2.5-5.5v
¢ Temp Ind. §-4O to 85C)

Ext.
Clocks Options
¢ 32KHz options on TMR1
¢ 4xPLL on Osc1
16Bit Instruction Bus 8Bit Data Bus
8x8 Hardware Multiply

-40 to 125C)

MEMORY (Linearly Addressable)

Flash: 32KBytes (1K e/w)
RAM: 1.5K Bytes
EEPROM: 256 Bytes (100K e/w)

CAN Workshop 202

PERIPHERAL SET

CAN Bus rev2.0B Active

10-bit ADC

9-bit Addressable USART
MSSP (SPI/I12C)

Two Capture,Compare PWM'’s
3x16-bit, 1x8-bit, WDT
Programmable Brown out Rest
Low Voltage Detect

Self Programmable Flash Mem.
PACKAGE

e 28L SDIP, SIOC
e 40L PDIP, 44L PLCC TQFP




PIC18F258/458
Unique Features

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

¢ CAN Bus interface can be used as a high speed data port for fast
programming

e Controller Area Network (CAN)
¢ Same as PIC18C658/858

e 10-Bit Analog to Digital Converter (ADC)
¢ Same as PIC18C658/858
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3rd Party Development Tools Support

Supplier Web Site
IAR www.iar.com
HiTech www.htsoft.com

Supplier Device Support Web Site

Vector PIC18C658/858 www.vector-informatik.de
Vector PIC18Xxxx+MCP2510 www.vector-informatik.de
Vector PIC16Xxxx+MCP2510 www.vector-informatik.de
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RTOS and OSEK Support

Supplier Product Web Site
Vector OSEK v2.1 www.vector-informatik.de
Realogy OSEK v2.1 www.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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Acceptance Mask

PIC18FXX8 ¥ 5}
CAN Buffers

RXF2
A A S

Acceptance Mask Acceptance Filter
Transmit Transmit Transmit RXMO RXM3

Buffer Buffer Buffer . o 2 h 4 49

TXBO TXB1 TXB2 Acceptance Filter Acceptance Filter
RXFO RXF4

h 4 2 3 . . o
[l Acceptance Filter Acceptance Filter
RXF1

RXF5

Transmit Byte Sequencer : ‘ i

CAN Protocol

M
A
Y ——)

Engine
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Masks #{! Filters {~f

[T

H e e Message SR g O
Masks =21 filter P wﬂﬁj’%& B s 1@?’%3 ID

:bld\

(Identifier)

o 1= R filter ot R, 00 = RO

7 |dentifier f[1fsfb 7 o4 3:’9? Filter fI&PEpy it~ AfIZ HLEE <>
Filter " I' [ BLAESY RLaE 55 &rlgger) Hi %
Mask 3R = Filter & kL “don’t care”

Acceptance Mask

0

ceptan
g Identifier Identifier
‘ Data Field Data Field I

75 CAN Workshop 202

FILTER/MASK TRUTH TABLE

Message
Identifier | Acceptor

Mask Bit n|Filter Bitn Bitn Reject bitn

X X Accept
Accept
Reject
Reject
Accept




CAN Module == Programmer [% /7 T

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 Iin later
slides)

Eight CAN related interrupt sources - all with
programmable priority

Registers Name/Location are Compatible with
future PIC18F2680/4680 and PIC18F6680/8680
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PIC18FXX8 CAN Module i’ * |y =45 =

e Configuration Mode
¢ Power-up = , CAN Module ﬁ?ﬁc’%@ﬂ#\ 15U
¢ CAN Module = 71 P45 i | ’{Eﬁ%ﬂu’? [ f—’ﬁ%’#‘j* f‘ﬁ
¢ = CAN Module Configuration ﬁlF!%JpJF e SSARVE T N
+ 3 Bit Timing Registers (BRGCONRnN, 1<=n <= 3)
+— 24 ldentifier Acceptance Filter Registers (RXFnSIDH,

RXFnSIDL, RXFnEIDH, RXFnEIDL (0 <=n <=9%)

+ 8 ldentifier Acceptance Mask Registers (RXMnSIDH,
RXMnSIDL, RXMnEIDH, RXMnEIDL (0 <= n <= 1)

o ) LT A 2 B Modes LS IS SV 2]
IEI‘Jml::E-E\I ;F‘Ki—

* *":Fhlf;;}, * Configuration mode, device fiy[~fzxl “off-line”
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PIC18FXX8 CAN Module Fi* ™ |y [E45 =

Listen Only Mode
¢ 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 CAN bus is desired
¢ Allows use of CAN pins for |/O function

Normal Mode
¢ To participate in CAN bus communication
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PICFXX8 Elfj
Receive Buffers

Ex [51$5 |> Buffers i
HEIEREE NI 1@ T e
i h 4 4
v }‘(:J\_L /}~§—L F[ J I—E] l—ﬂA ij E Acceptance Filter Acceptan ceFIte

RXFO RXF4
v & A A

Acceptance Filter Acceptance Filter

(RXBO A

i ) ﬁ

CAN Protocol

Engine
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RXB1 &4 Filters I'| ~— i Mask

— RXF2, RXF3, RXF4, RXF5, I'| ¥
E,}» RXBO 37,15 HJ BLALZRIT < % | AR e v
CHEﬁ, '] ¥ ‘Rollover’ = RXB1

— RI¢ RXBOCON.RXBODBEN
RXBd:“EJExJ (it Filters I'| ¥~ {fi# Mask

— RXFO,RXF1 and

— SPFTFRRpVE ISE iﬁ FY PR
PIE3.RXBnIE ffi## CA I{/Iodule B3 S E ey
RISl PIR3.RXBnIF < f[ 1% CPU
RXBxCON.RXFUL%@‘};?H%F&EﬁwF%E@ (

— MEROERE ."‘éﬁf— [t Message T = Blfg [[>

i Acceptance Mask
i RXM1
; L I
Acceptance Mask
RXMO

Acceptance Filter
a4 45

Acceptance Filter
RXFO

A E o

RXF2
A A -

Acceptance Filter
RXM3

A A -

v &

4

— QL'EPFIJ’[E%I'J&\'L'H@?UEI% Message 7 rﬁﬁdﬁ};?&l

M HR

CAN Protocol

Engine

CAN Workshop 202

Acceptance Filter
RXF4

Bl /\cceptance Filter Acceptance Filter
RXF1 RXF5

A




PIC18FXX8 f% Transmit Buffers
= WS R RAL I H Y (=55 By (Transmit Buffers), &%
%E‘LH'E?LEJH ik .
o p[ TXBnCON.TXPRI St i2fofcor | [y [y g

I:I . Buffer Buffer Buffer

— EH%HW;%HI# Message Frfi R4 T TF"

I FLEPS 1 3 1
_ '\@IBJVF} _'?[ﬂﬁﬂﬂj[@fﬁ%

TXBO TXB1 TXB2

#iﬁ & JIF'i“"EH‘
EEt l_ﬂjq E"ﬁ; 8 TXBNCON[YTXREQ 'j
Ju R E | s I'j\\‘@:;& T CAN Protocol
= F@ * TX buffers fjijFheqidib=ib 7 = lig iz

! B ﬁ:’k J/ﬁ[;eglug JF;EAEEJE" “ABORT “ ¢ J%T‘

1_5!‘7' iz PIR3.TXnIF Fﬂj?ﬁz?itn
“1”

Engine
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Microchip f~J AN738

AN738 [ ﬁ@u CAN Library , [EB%E VAR 5%
RIA Bh

o F[(\Jonflguratlon / Initialization Functions

¢ Operation Functions

¢ Status Check Functions

IF[I BRI (enum) Eﬁ“?I‘“I:H:[JH”_jI\ K [H JFJZT’F?\%{EJ
[‘IZJ'%:A

L2l *] Standard » Extended Data Frame
it MPLAB C18 » HI-TECH C18 | Jﬂ“]gﬁ

1

CAN Workshop 202




Microchip f~J AN738

e AN738 #{# fiv Functions

Function

Category

Page Number

CANInitialize

Configuration

1

CANSetOperationMode

Configuration

CANSetOperationModeNoWWait

Configuration

CAMSetBaudRate

Configuration

CANSetMask

Configuration

CAMNSetFilter

Configuration

CANSendMessage

Operation

CANReaceiveMessage

Operation

CANADOrtAll

Operation

CANGetTxErrorCount

status Check

CAMNGetRxErmrorCount

Status Check

CANIsBusOf

Status Check

CANIsTxPassive

Status Check

CAMNIsRxPassive

Status Check

CANIsRxReady

status Check

CANIsTxReady

Status Check
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Microchip [~/ AN738

e [fi*] CAN Library , PIC18FXX8 f~y CAN Module
: TR B L HT

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 p~J AN738
o (fli®] Functions Library FJ%“LH LS R | .EFTJ,

¢ [=17%] Controller &t EAZE'E Ifz EEIFJﬁ gl\: ERAE=
A

Function Library =I5%4H}
= CAN18XX8.h

"} CANSetOperationMode ( enum CAN_OP_MODE
mode) BV, (0 E' 1 function 3221 ™ AU 2R RR]

IS

enum CAN_OP_MODE
{
CAN_OP_MODE_BITS =0b11100000, // Use this to access opmode bits
CAN_OP_MODE_NORMAL = 0b00000000,
CAN_OP_MODE_SLEEP =0b00100000,
CAN_OP_MODE_LOOP =0b01000000,
CAN_OP_MODE_LISTEN =0b01100000,
CAN_OP_MODE_CONFIG = 0b10000000
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’

o FIiE&- H/PypgréZ CAN Module
* Loopback Mode

IFE H PV (A5, CAN BV device Fi' it %',J* “On Bus” Elfj'[ﬁ
l?* EEIJ%‘EH TXC }H*Hvll_-—'— RXCAN P

o FTE|fY Filter » Mask #if-Ifiss (=
o |'P[YReESEEIHVER (EREEE IR
o 777 & CAN Bus fURjI™ Ew?,'lﬁl SEF I
— [HRTHTY Message !!
e Loopback mode “c 7[5 kl(Message) it Device [y[ Jjﬁfl

-~ CAN Module }[*};HHTXCAN BZ 9N, TR ERAYRE =
R TR il TpRLA F TR

- }[—] PIC18F8680 f‘lii‘ﬁ“sﬁ VR, T ENEH - [HEHTEY Message
o [EuRpVAS='EL STANDARD Data FRAME
}l—] 5 [ Eytes FNERR[ 1 TXBO 3=t
e 01,02,03,ADRESH,ADRESL, ( Channel 0)
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’

o FI|¥] AN738 Up[AH="Je s 55 | 112
CANInitialize( )
- B]4sZI5] PIC18F8680 fiv~ [=fE(F
CANSetOperationMode( )
- H|FE7E PIC18F8680 Fivig (=451t

CANSetMask( )

- E'Jf}ér%%—; RXMO »~ RXM1
CANSetFilter( )

@ E'JT{»*F%%—_'% Filter Emm%k['
CANSendMessage( )

- B ERR
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’
o F[H] AN738 fUp{[PH= 12 | 115 ( Cont. )
¢ CANIsRxReady( )
o B R 2 A SR 1 R R s
¢ CANReceiveMessage( )
= R F IR
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’

o E[J%fH LCD Elfjﬁfj‘@;“
¢ GLCD Initial( void)
- I%i__ LCD # Ry (gt

setcurGLCD( unsigned char , unsigned char )
- T LCD puliR & Ef

putsGLCD( char *)

= % Data Memory Fl A~ F[&ﬁ?”' LCD
put sGLCD( const rom char ¥)

= JKZ=%" Program Memory Pl fl&pﬁ?“' LCD
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’
o Il FB“EJET% LCD Elﬁﬁ’]‘@;“ ( Cont.)
¢ putcGLCD( unsigned char)
- Bl 5 EiE LCD

e LCD EE[H='FVELE|( Prototype )&+ %"
+ APP023_GLCD.h

o LCD A= /Rl ARz  fEA
o APP023_GLCD.C
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CAN Connector PICI8F8X8X ICD2 Connector Target Select

.._
v T ) o+ ¥ r
5 Ol -y e

S 1
56 i

 yEInEe
L]
£

i
£
B
B

Ewd)
20 TR

% L h, L
< Aldlgrs gy
L = -

-in-!_:‘ill o

w0 A1

R EERL R AT

EERELEEEERREE LRI
 EE LR R E R

EELNCEEEAEEAD

65

BeEiatd,
jco-jeerfco-jco-!
L O D il

ERETTEI VS

(%)
Bk

I EEEE]
i L]
FETAYEIRg
i 1i

APPOZ3-1
80 FIN PIM FOR APPOZZ

Lo = iy
[%7%) "
it
=" ]
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’

e Simple Message in Loopback Mode

COI(llﬁ ()rl\n/}fzo\s,;tfz&o;fglh Change to Loopback Mode
by using CANSetMode ()

A 4

Use CANInitialize () to

Set Physical Layer Values Use CANSendMessage( )

to send the requested data
out

Use CANSetMask( ) & l
CANSetFilter to set :
proper Mask & Filter Is your TX Data in the
Condition RXBUF 7
Use CANIsRxReady( ) to
check the availability of
receive data
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’

e Simple Message in Loopback Mode
¢ (&Y RXBO quﬁug e BETAYERR S ?
- L—”pj[?jlf/ﬁ\j F l Why ?
¢ Masks * Filters FE|fiYRE 7 ES -
- LRI R A Y *? wEVRCRLE Y Message 7} 7 £[[3# RXBx

- BETRHF
e ¥ MASK * Filter fff ["ﬁj—’ﬁéﬁfjﬁ%%
. Fﬁ?ﬁf "Masks ! Filters [ g
o Set RXBXCON.RXM<1:0> bits to “11”
o ¥ MESSAGE_ID1 1 RX_Filter0 55—~ #9ffi, Er?§~ -

& CANIstReady( ALF—L[:HISP E ¢ | |00pback F[JE'\W{;«I |/s¢[ [H[J[E “«n?
pufffgpei=b PR R |
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Ex1 : Configure PIC18F8680 at
‘Loopback Mode’
o rE[xE2"’ RXBO f%iElfJ&‘z‘Ef‘E[' < if CANIsRxReady( )!=0 >
¢ [fi*”"] CANReceiveMessage( ) }[@]’ RXBO puey|
& }I?]’LI'SF?UEI'U Message ID -> RX_ID1 &= 4= LCD Display

#iZ [ 7 LCD Display A5 7% I'] ™ pugrR] &
= HES. BRI Y Message ID (4 16 )

ST FEEA 10 SEG Y A/D S [ 0..1023 ]

STP4 = HES [ E] Y Message ID ( # $£fF )
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Demo1 A Simple CAN Monitor

‘s APP13_COMS9 - #ER£ERE —
BRE EEE HH0 HUC LI HEE

PIC18F8680 Easy CAN Monitor
D& D5 D6 DV

0x0200
0x0201
0x0202
0x0203
0x0204
0x0205
0x0206
0x0207

FEIR 0000:28  ANSTW 2400 8-M-1
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Demo1 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

¢ APP023 equipped a PIC18F2550 under LCD module

¢ PIC18F2550 is USB device
< Programmed as CDC Device

+ PC can communicates with CDC device by using
Hyper-Terminal directly

< You can write your own GUI to get better
interface
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Demo1 A Simple CAN Monitor

e Project Name :
¢ CAN_Monitor.mcp

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

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

e Two ways that APP023 send CAN data to PC
¢ PIC18F2550 ( Through USB )

¢ CON9 ( Legacy RS-232 Interface )
- Set DSW2 3&4 ON
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R j%vaﬁaq‘ PIC18FXX8X CAN Module
&
Microchip AN738 for PIC18XXXX

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 | WINt | WINO [ |
otz ... bit0

bit 7 bit O

e CAN Module pof B8 =0 4T CANCON [ Bit5 to Bit7

¢ REQOP<2:0> requests different operational modes
< Configuration, Listen Only, Loopback, Disable, Normal
o ABAT}[%’?WE)\EI “EJ Transmit Buffer [ 154% pending fi~
messages .V [HERIT
o WIN<2:0> ¢k Bank 15 f[ipy CAN registers F20h -
F2Eh, FBOPE - E3Eh, F40h - F4Eh, or F50h - FSEh =fjEx
access bank | lﬂﬁﬁgjpiv - F60h - F76h
o T

S F,ﬁ'%&'ﬁﬁ%’%ﬁiﬁl?ﬁ‘”fﬁx > 1§ 575 Access Bank !
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CAN Module Initialization

CANSTAT- CAN Status Register

OPMODE2OPMODEf[OPMODEO| [ ICODE2 | ICODE1 [ ICODEO | |

e OPMODE<2:0> == CAN Module Z 7 Frg fit i g =

¢ Configuration, Listen Only, Loopback, Disable, Normal

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

o [I'I'PIFE=3 i copy = CANCON.WIN<2:0> bits iy
‘;Eéff buﬂ‘er TZ{?VEI@%E S

[ICODE<2:0>|  BooleanExpression | Description |

IERRITX0!ITX1ITX2:!IRX0*RX1 Rx Buffer 1 Interrupt
IERRITX0<!ITX1ITX2-RX0 Rx Buffer O Interrupt
IERReITX0ITX1ITX2:IRX0!RX1-WAK ake-up on Interrupt
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CAN Module Initialization

Bit Timing lgur,_“lélaé’rL

Programmable Digital Phase Lock Loop (DPLL)

Max node-to-node oscillator tolerance up to 1.7%

— [P 7 B F’?[ﬁl JEéjF Hidf_HRLENEE 2 Time Quanta (TQ) A F"[ﬁ
Max. = 25)

¢ Baud Rate Prescaler (BRP) E'Hér,%?{g TQ.

_EI%’“' [+ segments 7= 75— {fil bit, [j=) it Segment jif™] 1 7Y 2
TEHP 4 CAN bit timing H thjifﬁﬁj\
¢ Sync segment <3zt | 'IF"F' [ TQ

PRSEG SEGIPH SEG2PH

7@ | T | Ta | Ta | T @ | Ta | Ta
1TQ 1-8TQ 1-8TQ 1-8TQ
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CAN Module Initialization

BRGCON1 - Baud Rate Control Register 1

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

bit 7 bit 0

e SJW<1:0> E'J$F%{g (Re)Synchronization Jump
Wilelig

e BRP<5:0> t'%: : Baud Rate Prescale
& a%‘ﬂBRP PR TQ. TQ=2* (BRP + 1) /Fosc

MENESIES I£RP I b BT E (B TQ
%%E,Fﬁ [BR! IS R — O S R Fe] Bl = e

o Shorter TQ (i.e. More TQ/bit) provides robust bit
rate
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CAN Module Initialization

BRGCON2 - Baud Rate Control Register 2

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

bit 7 bit O

e SEG2PHTS HEy[IfF 5| SEG2PH ( Phase
Segment 2 )

o SAM L&~ b7 AVIVAZ TV (1 or 3)

e SEG1PH<2:0> 1 phase segment 1 fu=<"%
¢ Binary fugiyi 0 -7 ¥PE= 1xTQ-8xTQ
¢ PRSEG + SEG1PH +71 >= SEG2PH
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CAN Module Initialization

BRGCON2 - Continued

e PRSEG<1:0> defines Propagation segment width
¢ Binary values of 0 - 7 corresponds to 1 x TQ -8 x TQ

¢ Compensates physical delay in network
¢ PRSEG + SEG1PH >= SEG2PH
o

PRSEG + SEG1PH >= Tdelay
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CAN Module Initialization

BRGCONS3 - Baud Rate Control Register 3

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

____

bit 7 bit O

e \WAKFIL enables/disables CAN bus line filter for
wake-up

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

¢ SEG2PH >= SJW
¢ PRSEG + SEG1PH >= SEG2PH
¢ Overlaps with SJW and shrinks as SJW changes
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CAN Module Initialization

Bit Rate Register Values

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

\ 4

Thit=1/B

Tq=2*(BRP + 1) * Tosc

Tq = Tbit/ N, where N is Tq count per nominal bit
BRP = ((Fosc/N) /(2 * B)) -1

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

Calculate BRP

Phase Segment 2 = SJW = N * 0.30 (Integer
operation)

Prop Segment = 2 (May be increased as per length)
Phase Segment1 =N - 1 - 2 - Phase Segment 2
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CAN Module Initialization

Bit Rate Register Values - Example

e Configure 125 kbps at 16 MHz
¢ Tbit=1/125 kbps =8 uS
¢ Selecting N = 16,
= (Fosc/N) /(2 * B) = (16MHz/16)/(2 *125kbps) = 4
BRP=4-1 =3

o
¢ Phase Segment2=SJW=16%0.30=5
¢ Prop Segment = 2

¢ Phase Segment1=16-1-2-5=38

e Results: BRP<5:0> =3, SEG1PH =7, SEG2PH =
4, SUIW =4
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Transmitter Buffers

@
PIC18F8680 CAN Module
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Transmit

Buffer
TXBA1

) 4

Transmit Byte Sequencer

Protocol
Machlne ‘

Recelve
Error
Counter

Bit T|m|ng
Logic

Shlft/CRC/Destuff

11

CRC <14:0>

CAN Workshop 202

Message
Queue
Control

Three Transmit Buffers
Independent Selectable Priority
Independent Abort

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




CAN Module Buffer Access

TXBnCON - Transmit Buffer n Control Register

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

__

bit 7 bit O

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

TXABT returns transmission abort status

TXLARB returns arbitration status

' XERR returns bus error status

'XREQ requests transmission of current message

' XPRI<1:0> defines priority of current message
¢ Higher the number, higher the priority
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CAN Module Buffer Access

TXBnSIDH - Transmit Buffer n Std. Identifier High

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

bit 7 bit 0

e SID<10:3> defines Standard/Extended

|dentifier bits
{ sip<i0:3> }

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

0]

| sm<i03> }

EID28...EID21 | EID20...EIDI18 | .. |
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CAN Module Buffer Access

TXBnSIDL - Transmit Buffer n Std. Identifier Low

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

__

bit 7 bit O

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

{ SID<2:0> } {EXIDE}

SOF| _SID10..3 | SID2..0 [RTR| IDE_| ..__
OR

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

SOF| ... | EID20...18 |SRR| IDE_[ EIDI7.16 | ..
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CAN Module Buffer Access

TXBnEIDH - Transmit Buffer n Extd. Identifier High

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

bit 7 bit 0

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

{ ED<15:8> }

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

TXBnEIDL - Transmit Buffer n Extd. Identifier Low

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

bit 7 bit 0

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

| EID<7:0> }

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

TXBnDLC - Transmit Buffer n Data Length

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

___

bit 7 bit O

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

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

TXBnDm - Transmit Buffer n Data m

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

bit 7 bit 0

e PIC18F8680 | 3 ' Transmitter
e Transmit Buffer 57 ]| £%

e [XBODO to TXBODY for Transmitter Buffer O
e [XB1DO to TXB1D7 for Transmitter Buffer 1
e [XB2DO0 to TXB2D7 for Transmitter Buffer 2

CAN Workshop 202




CAN Module Buffer Access

URESTTREETES
it TXBnCON.TXREQ = 0

;i< Message ID ¥ ' TxBnSIDL , TxBnSIDH , TXBnEIDL
,q'XBnEIDH T ERL Standard By Extended Message

¢ TXBnSIDL.EXIDE #F5 %IIJF@?%I%“%:
1 AR VR (R By ¢ TXBnDm registers

¢ i % 8 |l Bytes
XBNDLC #i * ik i ok =
@’Eﬁ@[ E‘figlﬁl'[??i‘:' TXBNnCON.TXPRI , I'] {P X (8

-

[y

-~

‘ransmitter Buffer ¥f'j& 7 TXBNCON.TXREQ bit I%{u_
“1 b4

¢ Message will be transmitted on next bus idle time
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AN738 CAN Subroutine

Part 1




AN738 CAN Subroutine — Part1

o Jj*i{%l@i[ﬂk&%ﬁ CAN ?}ﬁ[@ggﬁ,u\g@ajgﬂ
i~ CAN Subroutine
¢ CANInitialize( )
CANSetOperationMode( )

&
¢ CANSendMessage( )
&

CANIsTxReady( )
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AN738 CAN Subroutine — CANInitialize( )

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

o A s CAN Module E 5 FIG TP (B

. SJW 1 through 4
BRP : 1 through 64
PHSEG1 : 1 through 8
PHSEG2 : 1 through 8
PROPSEG : 1 through 8
enum CAN_CONFIG_FLAG : See next Page
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AN738 CAN Subroutine — CANInitiaIize( )

© £ CAN_CONFIG_FLAGS EIfEAS3[2 , ¢
CA In1t1a11ze() , T J}I—JT/IJiHIIEI‘JrEI = ﬁla’;’ fi

o HEREMPN] & P

Value

Meaning

CAN_CONFIG_DEFAULT

Specifies default flags

CAN_CONFIG_PHSEGZ_PRG_CN

Specifies to use supplied PHSEEGZ value

CAN_CONFIG_PHSEGZ FRG_OFF

Specifies to use maximum of PHSEGT 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_SAMPLE_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 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 |dentifier messages

CAN_CONFIG_ALL_WVALID_MS5G

Specifies to accept all valid messages

CAN_CONFIG_DEL_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( )

CANSetOperationMode ( enum CAN_OP _ MDOE mode )

fif“, j CAN_OP_MODE % g; YR fi
Set JeratmnMode(), F* I [J%Hllad |—~ /[f%* i B

Hir¥h = CANSetOperationMode ( ) EHJ: , I-%ik* Pending PV Message ﬁ?‘l

bort !!

Value Meaning

CAN_OP_MODE_NOREMAL
CAN_OP_MODE_SLEEP
CAN_OP_MODE_LCOF
CAN_OP_MODE_LISTEN
CAN_OP_MODE_CONFIG

Specifies Normal mode of operation
Specifies SLEEP mode of operation
Specifies Loopback mode of operation
Specifies Listen Only mode of operation
Specifies Configuration mode of operation
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AN738 CAN Subroutine — CANSendMessage( )

( unsigned long id , BYTE *Data
BYTE DatalLen,
enum CAN_TX MSG_FLAGS MsgFlags);

o BYUEEYI

¢ id: ELEMIEYRPY message ID

¢ ’Data:e¥fl{pf2 , § [F’[J'Fﬁc MRV o g -

¢ Datalen : pl Hu=pUe PR <%

¢ MsgFlags : {f £ CAN_TX_MSG_FLAG EJfEfV3IERfE &
o EIFFUIEMEYI B
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AN738 CAN Subroutine — CANSendMessage( )

< & CAN_TX_MSG_FLAG E| =32 i
‘ I‘T/U%EIE rrEl & j‘ﬂ\?fl

Priority Value Meaning
CAN_TX_PRICREITY_0 Specifies Transmit Priority O
CAN_TX_PRIORITY _1 Specifies Transmit Priority 1
CAN_TX_PRICRITY 2 Specifies Transmit Priority 2
CAN_TX_PRICRITY _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_RTR_FRAME Specifies Reqular message - not RTR
CAN_TX_RTR_FRAME Specifies RTR message
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AN738 CAN Subroutine — CANIsTxReady( )

e BOOL CANIsTxReady( void ) ;
* Mk ﬁ?\fﬁ = [ TX Buffer kL7 BEEY 7 2] A
& [H[pE
= TRUE : = 'J)“EJ— 5t CAN Transmit Buffer fil 2~
= FALSE : <& = [f CAN Transmit Buffer fLZ<F4Y

o MSHRIE LA PR

Transmit Buffer

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

o HELfH I ¥ g = T B PSTRUR.

& @l}% ¥ MCP250XX [Eef b ZZ2ak
[ 2t CANKIng ji it [EE5 [ b4~ Bus Monitor
MCP250XX @Iﬁ%ﬁ" Kit =7 (5] [P 8 & J%
Ehl A i
< A/D ﬁﬁ“‘ "@F
« PWM ﬁ?wlf'
- Digital I/O

o FHAGHFE M /f?[ CAN Node F9#% i, I'] E
s CAN Node 3£ 7 %} CAN Network fivey

o == PC py/i o1 — Parallel PORT
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What’s CANKing for Window

o [L{JEMCP250XX | MCP2510 MCP2515
Clacossisss 1 Evaluation Kit 4 CAN
Application FNEE] 58

¢ T % CAN BUS Monitor
o I RNT R B[PV 2

4 F'J ?ﬂﬁ'ﬁifﬁl H A% Bus Speed
[ %}% SRR Ff 8 1] Rl %2 CAN Node FYEY[E
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How CANKing Work

o ¥~ CANKlng S SlaaE
Z/[HF T
& EHIVl- ’F'F' M=
ﬁpﬁ“pj =T HE]
o IV HRSGIERIAVS 4

PV
o [IH[BT=7F |EIEE[ L
ANKing #H

CAN Workshop 202

“Welcome to CANEing |

@an
KINGDOM

Welcome to CANKing!

wWhat would you like to do?

n new and great updates o CAakking., and i wou have any guestion abouk

T Dor't ask me again. @ & Quit

Features




How CANKing Work

Warning!
F you connect this kool to 3 23l C -. - .CANKing ?EE:C Flejiﬂ l”;)"_E-j E{"

Failures inc |IJI:|IF|III per

-Open an Existing Project fi* [/

[EREAiN) Jq(ﬁ
— - | tfﬁlE'J Template 32 7FI i’ fif J’J

™ Don't show Ehis warning in the Fubure FI:_J ;’(é‘k}é‘ I,I:E{ E[R:E]‘j}

Skandard |
CANng for Windows

MCP 2510 I

Ewaluation Ewall
Board

& Template ’

g Enpts

" ©pen an Existing Project
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How CANKIing Work
[fi"] Template — MCP25050 Evaluation

Board Y5~
File Wiew Iiessages -C;'ptions “Windew Help

[ = = R S ||
1m =) =]

Eus Statisktics I Bus Parameters I

_ ol =]

_ 1ol =]

—Bus Load

0% T

Tokal Per Second T Cverrun
R.x messages: (u] o
TH messages: (u] o

E’? Clear

—Bus Paramekter
Bus Speed: 125.000 kbiktfs
Bit timing: ©Q=5&, S1=5, 52=3, SP=62.5%, SJlw=1

| 8
mr B0 0N Bus i On Bus 9 Error Passive

x So OFF Bs i@ OFf Bus i1 Error Warning

Ewval Board Staktus—
& Eval Board Mok Found.

MiicRoOcCKHIS
i Module On Bus i1 Aapplication owerrun

I_StatLIS

Parallel Port Addres=s: $375

Re=ek Board

—Period:
Period: ill:ll:ll:l ms

T Periodic Read

= [l e

analog 0 Inpuk: |

Available Formatkers:

Standard Text Format -
Interpret King's Pages

Simple alarm

Pass Filter -]

Analog 1 Inpuk: |

@
SP4:Ledn

@
SP5:Ledl

@
SPGiLedz

&ckive Formatkbers:
[w] Standard Text Format

il Periodic Write

'
Pl Frequency: _I

il Periodic Write

P2 Duky Crycle: _I

e g 5
g [l=1R0

>
BRermowve

Formats CaM messages as bexk,
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f1=]]* | CAN Engine MCU [~ Demo Board

o PICDEM CAN-LIN 3 (f5:#19 PICDEM CAN-LIN <[

o LE[ CAN MCU
¢ 64-pin TQFP PIC18F6680 ,
¢ 380-pin TQFP PIC18F8680 ,
¢ 20-pin SSOP PIC18F1320 + MCP201 LIN Bus Transceiver.

o [{1%'] RS-232 /i 1% CANKIing fi{ ]
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New CAN Monitors

MCP250XX Development Kit TEBE'J Parallel Port
PICDEM CAN/LIN 3 ffi* [pykl RS-232

7~ “2H~ Note Book PC R NS L s DN
Microchip #FrT4#11Hy CAN Analyze Tool ¥litx ]

USB /7 [
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Simple CAN Bus Monitor

Two identical boards and a CAN cable for creating a small CAN
bus

USB interface and PC software to interface to the CAN bus
CAN bus PC software

Button for changing the bus load on the Traffic Generator node
Headers (test points) for monitoring the MCP2515 pins (CAN, SPI,

and status/interrupt pins)

PIC18F4550 PIC® Microcontroller (M
interface/header for in-circuit progra

P/N : MCP2515DM-BM
US$ 55.00
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CAN Bus Analyzer Tool

Supports CAN 2.0b and ISO11898-2

Intuitive PC User Interface for functions such as configuration, trace, transmit,
filter, log etc

Enhanced features in the PC GUI for Microchip’s PIC microcontroller support
such as ECAN register view in the GUI

Direct access to CAN H and CAN L, CAN TX and CAN RX signals for robust
debugging

Flexible CAN bus interface options i.e. standard DB9 connector or screw
terminals

Software control of termination resistanc
traffic, BUS error

P/N : APGDTO002
US$ 99.99
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Ex2 : GO On the Bus

o i E 2(1 .C fI1 CANInitialization( ) fl 1]’ ﬁ tﬁlﬁl
EJ[ Xl
* }Iﬁ]’ 2y CAN_OP_MODE_LOOP 7Y

¢ 5 MESSAGE_ID1 [P & E=d> (0x100 .. 0x150

)
o IR Y EX2.C
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Ex2 : GO On the Bus

o Fi¥r Compiler ™-¥u5 & , PIC18F8680 TXBO [~
Eﬁ«[}[ﬁj’l }%Eﬂp[lﬁu MESSAGE_ID1 £ Message
ID B

o [NELT NORMAL MODE f1, ¥ PIC18F8680 i~

TELEE s 2 R

o | F'J CANKing , F| PC R F S ' T %
o CAN Node li{\ﬂjg“ﬁr?[‘*[ %IF 1l L

¢ 0x100, 0x110, 0x120, 0x130, 0x140 , Ox150
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Receive Buffers

@
PIC18F8680 ECAN Module
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~1
J

PIC18F8680 Receive Buffer Elfjﬁlﬁ!f%r, e

o RILEPIRISER , SRR 2E
¢ Filters
= RXFnSIDH,RXFnSIDL,RXFnEIDH,RXFNEIDL

¢ Mask
= RXMnSIDH,RXMnSIDL,RXMnEIDH , RXMnEIDL

¢ Buffer Mode
= RXBnCTRL.RXM <1:0>
= PRI ¥ 78 Message !
e All Valid Standard , All Valid Extended , Both
Valid Standard/Extended or All Message

—_—

o RBEIRIFYVEEY : Bit Rate (3f][53E )
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CAN Module Buffer Access

RXBOCON - Receive Buffer 0 Control Register

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

_

bit 7 bit O

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

e RXM<1:0> defines buffer mode

¢ Toreceive all valid, only Std., only Extd. Or all messages
Including those with errors

e RXRTRRO returns RTR status
e RXBODBEN defines hardware double-buffer option

¢ Buffer O overflow will load Buffer 1
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CAN Module Buffer Access

RXBOCON - Continued

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

¢ 1o be reviewed Iin next slide

e FILHITO returns filter number which caused
receive

¢ RXFO or RXF1
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CAN Module Buffer Access

Receive Buffer Modes

Defined by RXBNnCON.RXM<1:0> bits

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

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

“Receive All (Including Invalid)”
¢ Acceptance mask/filter values are overridden

¢ Provides Basic CAN functionality

“Receive Valid Extd./Std.”
¢ RXFnSIDL.EXIDEN must match

“Receive All Valid”
¢ RXFnSIDL.EXIDEN is used
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CAN Module Buffer Access

RXB1CON - Receive Buffer 1 Control Register

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

_

bit 7 bit O

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

e RXM<1:0> defines buffer mode

¢ Toreceive all valid, only Std., only Extd. Or all messages
Including those with errors

e RXRTRRO returns RTR status

e FILHIT<2:0> returns filter number which caused receive
¢ RXFO, RXF1, RXF2, RXF3, RXF4, RXF5
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CAN Module Initialization

RXFnSIDH

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

bit 7 bit 0

e SID<10:3> defines Standard/Extended

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

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

0]

| sm<i03> }

EID28...EID21 | EID20...EIDI18 | .. |
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CAN Module Initialization

RXFnSIDL

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

__

bit 7 bit O

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

{ SID<2:0> } {EXIDEN}

SOF| _SID10..3 | SID2..0 [RTR| IDE_| ..__
OR

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

SOF| ... | EID20...18 |SRR| IDE_[ EIDI7.16 | ..
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CAN Module Initialization

RXFnEIDH

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

bit 7 bit 0

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

{ ED<15:8> }

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

RXFnEIDL

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

bit 7 bit 0

e EID<7:.0> defines Extended Identifier 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-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x

bit 7 bit 0

e SID<10:3> defines Standard/Extended

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

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

0]

| sm<i03> }

EID28...EID21 | EID20...EIDI18 | .. |
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CAN Module Initialization

RXMnSIDL

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

___

bit 7 bit O

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

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

SOF| _SID10..3 | SID2..0 |[RTR| IDE | .._

{ SID<2:0> } o8 { EID<17,16> }

SOF| ... | EID20...18 |SRR| IDE_| EIDI7.16 | ..
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CAN Module Initialization

RXMnEIDH

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

bit 7 bit 0

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

| ED<15:8> }

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

RXMnEIDL

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

bit 7 bit 0

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

| EID<7:0> }

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

RXBnSIDH - Receive Buffer n Std. Identifier High

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

bit 7 bit 0

e SID<10:3> defines Standard/Extended

|dentifier bits
{ sip<i0:3> }

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

0]

| sm<i03> }

EID28...EID21 | EID20...EIDI18 | .. |
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CAN Module Buffer Access

RXBnSIDL - Receive Buffer n Std. Identifier Low

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

_

bit 7 bit O

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

{ SID<2:0> } { EXID }

SOF| _SID10..3 | SID2..0 [RTR| IDE_| ..__
OR

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

SOF| ... | EID20...18 |SRR| IDE_[ EIDI7.16 | ..
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CAN Module Buffer Access

RXBnEIDH - Receive Buffer n Extd. Identifier High

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

bit 7 bit 0

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

{ ED<15:8> }

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

RXBnEIDL - Receive Buffer n Extd. Identifier Low

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

bit 7 bit 0

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

| EID<7:0> }

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

RXBnDLC - Receive Buffer n Data Length

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

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

bit 7 bit O

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

e RB1, RBO reserved by CAN spec, read ‘0’
e DLC<3:0> defines length of current message
e \alid values are 0 - 8
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CAN Module Buffer Access

RXBnDm - Receive Buffer n Data m

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

bit 7 bit 0

o {fi Receive Buffer, ﬁ?fﬁE'Jr’ﬂjilH}‘ HI 5
e Buffer 0 : RXBODO to RXBOD7 ( OxF66 — OxF6D )
e Buffer 1: RXB1D0 to RXB1D7 ( OxF56 — OxF3aD )
RXBO ﬁ'l%}%ﬁ@ ID Registers % Data Buffer f’JTE'JEIfJFEiLP
7, OxFB0-0XFBE ( It's )
RXB1 FIJ J‘}E’?Liﬁﬂjﬁé%%—_' CANCON.WIN< 2:0 > qéfE[IrFfL

—_—

2 OxF50 — OxFSE piv it fi5pjEe= OxF60-0xFGE
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CAN Module Buffer Access
g g s
’ér RXBNnCON.RXFUL ﬁ& PIR3.RXBnlIF = 1
“E'I PIE3.RXBnlE =1 [ }HFFJ[@EHI%

Ml RXBan}[?ﬂ 1% Receive Buffer H e PR FV L
(= % 8 Bytes)

it} Message |ID & Xl oAt RE e+
5= RXBNnCON.RXFUL b u
¢ RXBNnCON.RXFUL #:3E[& T = , CAN module
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AN738 CAN Subroutine

Part 2




AN738 CAN Subroutine — Part2

o I'J* plpr&Eir o 55 CAN ?}ﬁ[@ggﬁ,u\g@ajgﬂ
[~ CAN Subroutine
¢ CANSetMask( )
CANSetFilter( )

.
¢ CANIsRxReady( )
o

CANReceiveMessage( )
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AN738 CAN Subroutine — CANSetMask( )

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

o 'ﬁ%{f EpusgirEsr CAN Module £ = MASKF Jr%}‘
< code L EEFTY[ZREW] CAN_MASK [ i3] 2R i

= HEAREIEEE- (H Buffer fv MASK

= CAN_MASK_B1 or CAN_MASK_B2
¢ Value : long =R E[[[[FY MASK {fi , P& 11 or 29 bits v Message ID |
o Type : EEFIERE[]] CAN_CONFIG 172 i

- EERIFELL Standard Fy Extended ID iy Mask

= CAN_CONFIG_STD_MSG or CAN_CONFIG_XTD_MSG
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AN738 CAN Subroutine — CANSetFilter( )

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

o 'ﬁ%{f EpusErEr CAN Module 1£1= Filter B Jr%}‘ =
< code L EEFT[ERE W] CAN_FILTER  1HS% |2 il

= HEAREBIEEE- (M Buffer py Filter
= CAN_FILTER %[[#8[Ife | #ERfl g™ From=.
o \%alue long e¥RE|EH[IFY FILTER {ffi , PERT 11 or 29 bits v Message 1D
(]
o Type : EEFIERE[]] CAN_CONFIG |12 i
- EEAPIFEL] Standard F Extended ID fiv Filter
« CAN_CONFIG_STD _MSG or CAN_CONFIG_XTD_MSG
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AN738 CAN Subroutine — CANSetFilter( )

e CAN FILTER \r/[f%“f{ffﬂﬁjﬂﬁffé | P f@v[ﬁ\
o F,\"F'J‘Zi"f_f"}%iﬂ Fl1— 7Efitt CANSetFilter () fuaT— {fa=2egl

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_BZ2 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 P RLA T E FAEYRI B b R A

o [HpliE
-« TRUE: #= )~ ZrevrE[ 7+ Receive Buffer
= FALSE :j27| = {r&vk[ Receive Buffer
o pHIE] CANIsRxReady( ) Z{| el F] o e 35% i F | T2V v >

If ( CANIsRxReady( ) )

{
CANReceiveMessage (

CAN Workshop 202




AN738 CAN Subroutine — CANReceiveMessage( )

e CANReceiveMessage ( unsigned long *id ,
BYTE *Data ,
BYTE *Datalen

enum CAN_RX MSG FLAGS *MsgFlags
) -

o JEfpvEtt -8 ¥ CANReceiveMessage || {fIf1
CAN Module # ¥ =¥
¢ i : fFE b Message ID fURAERLY A -
¢ *Data: ﬁi’ﬁ'wfgﬁ’:‘[ Ay Buffer 17 g & 41
¢ *Datalen : ﬁiﬁ'ﬁ’v@‘;{{:‘[ﬁ@p@ﬁ;@/ b -
¢ *MsgFlags : & i s pysEaage ) &
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AN738 CAN Subroutine — CANReceiveMessage( )

R TN l@ﬁg@ﬂ?ﬁ Sl SUENST (S
H|Er
e If (MsgFlags & CAN_RX RTR_FRAME )

| Buffervalue | Meaning |

-ifies Receive Buffer Filter 1 caused this e to be accepted

cifies Receive Buffer Filter 2 caused this accepted
CAN_RX_FILTER_3 cifies Receive Buffer Filter 3 caused this accepted

cifies Receive Buffer Filter 4 caused this accepted

cifies Receive Buffer Filter & caused this accepted

cifies Receive Buffer Filter 6 caused this e to be accepted

CAN_RX_OVERFLOW cifies C
CAN_RX_INVALID_MSG Specifies invalid message
CAN_RBX_XTD_FRAME Specifies Extended ldentifier message
CAN_REX_RTR_FRAME Specifies RTR message

CAMN_RX _DEL BUFFERED Specifies that this message was double buffered
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Ex3 : GET Data From Bus

o s EX2.C i RX_FilterO | ip~[* ] F’\UISFE‘:\, 0x88
o S =dpy EX2.C Ry EX3.C

o [NFL= 47 Py Message ID £} 0x88, Wik
EFIF g E:;,%EAHEF i

*U ;EZL Nerg|[i i LCD Display -
" EXS. C HYUE =, T }H RX_ FllterO Y 7
pJ Message ID ’Hile,n, LA TEZr 32
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Ex4 : [~y On Bus A

e F[x=!l Message Vi, :Er:sfﬂj ;27 LISTEN ONLY MODE
. ’ﬁelﬁij f[ﬂt ﬁﬁ?ﬂﬁ VRN g% CAN network
o THUFE[E P —W—Feaﬂ ./;;15 JFf CAN Module ¢ NORMAL MODE
E F[I:%\_ﬁﬁ eV
5§ EX3.C [d50 % sy EX4.C , 7% CANSetOperationMode( ) fl I}H
P C18F8680 i<tk LISTEN ONLY mode

¢ 7 CANInitialize( ) f[1fF; Jux FA
CAN _CONFIG_ FLACE EIP%}[?HTFIHGI’& Mask [~

. |[47ha%4ﬁ: CANIstReady( ) E VAP, ~ A %] Message ID =
Ox088 AR B
el g, * CONFIGURATION mode

« EI¥FES CANInitialize( ) & ?F,Juxgl\f
AN_CONFIG_VALID_STD_MSG jif; CAN_CONFIG_FLAGS, I'] {fi
glﬁ% Filter & Mask f ﬂh@‘, SIS Valrd Standard Message

ﬁF%PIC18F8680 £ NORMAL mode , Z vl H _L—‘IF[ YR
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EX5 :
REMOTE Transfer Request
REMOTE Transfer Request [y A 4~ £ -
¢ JFf TXBNDLG v bit 6 (RTR ) i 7 ity 17
¢ TXBNDLC fiy DLC<3:0> Z&] 0"

¢ Message ID ( TXBnSIDH , TXBnSIDL , TXBnEIDL &
TXBnEIDH ) # ﬁiﬁlﬁ * py Message 1D

¢ 32 RTR Frame .a}[ﬁj R U ERR TR Message ID 3= p
By
Zd> EX4.C , @y TMR1_OVERFLOW = 1 Eﬁij\ém?}%’:‘[
i L%ﬁ%‘,{gﬁ@ Message ID =t RTR Frame
f1™] AN738 v CANSendMessage( ) J:=¢1 RTR Frame
. g}@_ CAN_TX_RTR_FRAME #" CAN_TX_MSG_FLAGS fi4%
liEl

¢ 1= {32y DataLen 8L “07 J[[F
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EX5 : [
REMOTE Transfer Request

o (SR EX5.C

¢ RTR Frame |1y ID}%’ 7 HIIEE 0x81 .. 0x86 Fﬁ[’[ﬁf
CAN Node I’Z“‘ﬁﬁﬁﬁ%ﬁ“?ﬁ% Ié?lq%i&

o = HHTISE] RTR Frame &/ A/D puerl] ] |5 RTR
Frame ’—ﬁ’ﬁﬁ?{gp@ Message ID [Ei A
. %lfj[ﬁ,gode T RLE f‘EI—’FT‘g' : }[51”7} LCD HEg=. = ifﬁfm
[l
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EX6 : %

REMOTE Transfer Eequest
o 15553 H] RTR Frame TR evh &, B4 b foip s
RTR Frame > ™ JEpvAE > EX6.C
¢ [P RXB1 $# ¥ J+pv RTR Frame

- RX _Filter2 to RX_Filter5 | [~ [{I 2 F 15 19
MESSAGE_ID1 fffiff/[ii| | Why 27?

- 1= RN T MASK. AL e
¢ 7y RXBAE RS TR IREFHID Ere TV AD s
- RX_ID2 = MESSAGE_ID!1
1574111 CAN_RX_RTR_FRAME = True

o ;rF[\_p SRR 8 £y CANMessageFlag
o H[IAIEHZTEL

CAN Workshop 202




EX6 : ¥ 7 $5]
REMOTE Transfer Eequest

% 15 F'10x100 .. 0x150 ﬂ [E |p~ Message

l_RTR Frame , “J iRl 3T di = ik B,
r+ CANKlng 1JEE, %T Fj P}{,fﬂ FEL TR Frame

ol Iepiy Node ;L[',E‘“mH I
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Microchip PICISFXXX
with

ECAN




—
F 4

E CAN
& &

What is the ECAN module and
what makes it special?
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PICmicro®s ECAN Module

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

e Three Operational Modes in One CAN englne

¢ “Mode 0" Legacy Mode
¢ “Mode 1° Enhanced Mode ; 23
¢ “Mode 2° FIFO Mode ECAN -

e Modes 1 and 2 support DeviceNet Protc;gol
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64/80 Pin ECAN Solution




Device Definition for 80-pins

e PIC18F8680 e Core

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

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

¢ 1024 bytes Data E? ¢ 10MIP at 10MHz
e Peripherals

o PIC18F8585 ¢ Analeg i ADC

&

¢ 48Kbytes Enh. Flash +~ 2xComparators

¢ 3K bytes Data RAM . C@ommunlcatlon

¢ 1024 bytes Data E? « SPI/I°C
= Parallel Slave Port

&

e Packages ¢ Timers _
= 3X16, 1x8 Bits

¢ 80 TQFP (68 1/0) - 1xCCP & 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
¢ JKbytes Data RAM o Multi-level Interrupts

¢ 1024 bytes Data E? . .1OMIP at 10MHz
e PIC18F6585 e Peripherals

¢ Analog
¢ 438Kbytes Enh. Flash - 10-Bit ADC

¢ 3K bytes Data RAM - 2XxComparators
¢ 1024 bytes Data E2 ¢ Communication

&

= SPI/I°C
e Packages - Parallel Slave Port

&

¢ 64L TQFP (52 1/0) ¢ Timers

¢ 68L PLCC (521/0) _ ?ig)%lg)é?P)i:ISECCP
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ECAN Module “Legacy Mode”

e Mode O: "Legacy Mode"

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

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

Mode 0 Resources
3x TX Buffers (Dedicated)
2x RX Buffers (Dedicated)
1x Message Assembler Buffer
6x Full Acceptance Filters W
2x Full Acceptance 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 O "Legacy Mode

Mode 1 Functionality

DeviceNet protocol support in hardware

Mode 1 Resources:
3x TX Buffers (Dedicated) /
6x TX/RX Buffers (Independently Configured) | s ® 3
2x RX Buffers (Dedicated) ECA N
1x Message Assembler Buffer I\ ﬂ /Q
16x Full Acceptance Filters \\ | P
2x Full Acceptance Masks
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ECAN Module “FIFO Mode”
e Mode 2: "FIFO Mode"

¢ 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 protocol support in hardware

Mode 2 Resources:
3x TX Buffers (Dedicated)
8x FIFO Buffer
(6 buffers are Independently Configurable)
1x Message Assembler Buffer
16x Full Acceptance Filters
2x Full Acceptance Masks
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28/40 Pin ECAN Solution
With EIS

&
nanoWatt Technology




Enhanced Flash

Devices in 40/44-pins
o PIC18F4680 e Core

¢ 64K bytes Enh. Flash ¢ Extended Instruction Set

¢ 8x8 hardware Multiply
¢ 4Kbytes Data RAM o 10 MIPS at 10MHz

¢ 1024 bytes Data E? ¢ nanoWatt
e Peripherals

e PIC18F4585 ¢ Analog

¢ 48Kbytes Enh. Flash - ;g&%%@g%gé ch)

¢ 4K bytes Data RAM ¢ Communication

<= EUSART (LIN)
¢ 1024 bytes Data E? - MSSP (SPI /MI2C)

e Packages = ECAN
4 Imers
¢ 44 TQFP/QFN (36 1/0O) - 1xCCP & 1xECCP
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Enhanced Flash
Devices in 28-pins

e PIC18F2680 e Core

¢ 64K bytes Enh. Flash ¢ Extended Instruction Set

¢ 8x8 hardware Multiply
¢ AKbytes Data RAM ¢ 10 MIPS at 10MHz

¢ 1024 bytes Data E? ¢ nanoWatt
e PIC18F2585 e Peripherals

¢ Analog
¢ 48Kbytes Enh. Flash - 10-Bit ADC (8 ch)
¢ 4K bytes Data RAM + 2xComparators

5 ¢ Communication
¢ 1024 bytes Data E -~ EUSART (LIN)

= MSSP (SPI /MI2C)

e Packages + ECAN

+ 28L SDIP/SOIC (25 I/0) * T;m%r%g, %8 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 nanoWatt module

Development Tools Support
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PIC18F4680 -%j[| CAN MCU %=
| PIC18FX58 il 7 | Hpu2his

%F'”‘j PIC18F458/258 %'* ||Fﬁ§=1%ﬁ PN [i ER TS|
ST
¢ More Memory
Better Power Management

More ADC Channels
Faster ADC

Analog Comparators
Optimized Core for RTOS
LIN capable UART
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PIC18F458 &~ AAPC18F4680

Y= Bl

PIC18F458

2N Sl

PIC18F4680/4585

Optimized Core for RTOS
More Program Memory
More RAM

More EEPROM

Boot Block

Better Power Management
More ADC Channels
Faster ADC

LIN capable USART
4xPLL Configuration

WDT Time

CAN Engine

Traditional
32Kbytes
1.5Kbytes
256 bytes
912 bytes
Sleep/TMR1 (2)
8 ADC Inputs
30Ksps
Software
Fuse

20ms

CAN

CAN Workshop 202

E.I.S

48K or 64Kbytes
3Kbytes

1024 bytes

2K bytes
nanoWatt (6)

11 ADC Inputs
100Ksps

Yes

Fuse / Soft PLL
Up to 2 minutes
ECAN




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!!

These extensions greatly simplify the code that is
needed for software 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 18F

CAN Workshop 202

0x0

SFRs

Extended 18F




Extended Instruction Set

e 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 Bbytes

MOVSS Move Indexed to Indexed 4bytes 12bytes

PUSHL Store Literal in Indexed Address 2bytes 4bytes

e Additional information is provided in Section 24.2 of 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

EILS improvements
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What Mode to Use

Use Traditional Mode When...
The static model is O.K.

Modifying an existing design
Code is mostly written in ASM

Code must also work on non-
extended cores

RAM space is not critical

CAN Workshop 202

Use Extended Mode
When...

Reentrancy is required
Starting a new design
Code is mostly written in C

Portability to non-extended
cores is not needed

RAM 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 available Access Bank [0,0x5f] is

converted to General
Default for Assembler Purpose for Literal

Indexing

Default for C-Compiler
Default for MPLAB®-IDE

Default for Silicon
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Microchip ECAN - C Subroutines

e Microchip F-2f ECAN =53], & ECAN gy C
Subroutines

e AN878 > ECAN C Subroutine FYFEIFHI |+
Source Code

o F\[Lifi" | PIC18F458/258 , £l CAN Module

C

v

F’?I?léj Legacy CAN. [{f1*] | AN738 H[[F FI°
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