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V nékterych pFipadech je tfeba v programu PP2CAN nastavit nestandardni komunikaéni rychlost, pfipadné
prizpusobit bod vzorkovani délce CAN sbérnice a podobné. Program PP2CAN dovoluje pro prevodnik
USB2CAN uZivatelsky nastavit parametry ¢asovani.

Pro vypocty Ize pouzit rizné programy, napfiklad Mikroelektronika CANculator, program PP2CAN a
podobné. Ruzné programy podporuji rozdilné CAN fadie a rdzné parametry.

- X
MCPZ510 Identifier
ﬂ 000 w|mi[o ]
oz (@ MikroElektonika - CANculstor =
B Micrachip CAN Bit Timing Caleulatar - Intrepid Contral Systems, Inc, (www.in..  — | X o JIDE 0 J (@ Miceituonka - CANcul x
— CaN 6t paretns st owll 2]
Corirals Osciator Fred (] SIALOND Identitier @CRNCULRTOR (it oo oot fse o fuses frsest 0 0% Daw %
= i (T (T (T (T (T (T (%) (usec)
BIT TIMING i N 23 CO e e
o nfrepides. com oz [0 ...|mafo H s OB ez i & s Ji= o=
m 15 1 1 3 1 8 3 800 033 233
St + Ex Identifier Netwark Type: 15 1 n 3 2 8 3 800 087 287
# of Tim Guanta (Te) in one bit ime s [o [ OO = ———-— =
s E] [Ejg [ . “er o N T | R R
Propagtion Dely (Ta) Phase Segment 1(Tq)  Phase Segment 2 (Te) Syncra Jump Wit (To) CAN Netw 0 Oowbsiw=1  se[ % [ Fi
= = - 5 Identifier 29 Vabes forSaroe Pt 5
i F «2f e A || | =~ e e P
[™ Use muttiple bit sampling (SAM) ¢ Use larger of phase 1 or info CAN BaudRate 25000 b
I~ Use wake up fiter (WWAKFIL) process time (PT = 215) 5JA1000 Bus Timing SR Rests llinteote
it Timi ine cable delay s Baut
Bit Timing Oscillator Frequency [Hz] [ 16000000 ety S LA L
%
e SIN {25008 Bit Rate [bitjs] ZE0000 Propagaion delay L D ;
Sample Point (62,5 % of kit ting) 10 6 0
Sampling Point [%] 87.5 Mo osciatoslokrence. | 01]%
synclpmpl phasel Phase2
swe [1 +] [samie samae . i
1250ns 10ps 7500 ns
BTRO | 0x1 BTRL [Ox1€
Notes:  [These settings meet alltiming recuirements. Generate Report
Calculate @c O8aic O Pascal Copy To Clpboad
CaN chips delay (CAN
controller+ 300 ns 10 1 bdp B Moot
bransceiver+
Cable (signal delay) S nsjm
Maimum bus length [zen m

Také je mozni pouzit online kalkulacku na adrese: http://www.bittiming.can-wiki.info/. Ta podporuje asi
vS8echny bézné dostupné externi i interni CAN fadice.

Pouzijeme v tomto pfikladu tuto online kalkulacku. Jako CAN bus fadi¢ vybereme NXP SJA1000, parametr
Clock nastavte na 8Mhz, jelikoz krystal v pfevodniku ma hodnotu 16Mhz viz poznamka oznacena ¢ervené
na nasledujicim obrazku. Zadejte v tomto pfipadé rychlost 250 kbit/s.

|N:(I3 SIA1000(Phiips) or Intel v|

Clock Rate in MHz, from 1 to 300. Use the value of the clock rate at the first stage of the BaudRatePrescaler
BTR, not the clock of the controller o crystal typically for a 16 MHZ clocked MXP 5J41000 use '8').

Sample-Point at: in %, from 50 to 90 (57.5 % i5 the preferred walue used by CANopen and DeviceNet, 75% is the
default value for ARINC 825).

SV numerical walue from 1 to .. (1 is the preferred value used by CARNopen and DeviceMet. The value is
currently not used in all calculations, please ook at the values used below the bit timing table.

The tahle will he calculated for all CANopen defined bit rates, If you like to have the calculation for ane special arbitrary hit
rate, enter the the value here in koit's [250 Al

Dehug: O generates debugging information to the calculation after the table.

uest Table

Atable can be requested by passing parameters on the hitp reguest line like

http: //wmr.bittining, can-wiki. info/ ?CLE=8sctype=Fhilipsscale=1 With possible parameters ClLk=, S0W=,
Samp|EPDint=, Ctype=, calc=. YWhere Ctype is the controller typE If calc=1, calc is true, the table is immEdiatEN calculated
and displayed.

Yellow background rows are settings with an bittime consisting of 16 time quanta tg. At the time this tool was first developed,
this seems to be the best value. in these days where we talk about CAN FD, as much as possible time guanta should be used
to construct an bit time.

S5J41000 equivalent (candlinux for many board available)
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Type: Philips, Clock: 8MHz, max brp; 64, 5P 87.5%, mintq: 8, max tg: 25, FD factor: undefined, S 1
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V tabulce jsou vypoctené hodnoty, pouZijeme prvni fadek:

Bit BTRO 7 | 6 s | a4 | 3 | 2 | 1 | o
Vypocteno 0x01
Binarné o | o o | o | o | o | o | 1
Polozka SIW BRP
Cést 0x00 = 0d 0x01 = 1d

Vypoctena byla hodnota 0x01, po pfevodu do binarni podoby a rozdéleni na ¢asti dle mapy registru
ziskame hodnoty:

BRP je Baud Rate Prescaler. Délicka za¢ina hodnotou 1, nelze délit kmitocet 0. Tedy nastaveni bitd na 0
odpovida délicce 1

BRP = 32xBRP.5 + 16xBRP.4 + 8xBRP.3 + 4xBRP.2 + 2xBRP.1 + BRP.0 + 1
Ze vzorce je taktéz zfejmé, Zze minimalni hodnota je 0.
Tedy pro hodnotu bitl BRP v registru 1 je hodnota délky BRP 2.

SJW je Synchronization Jump Width, minimalni délka je 1 ¢asové kvantum. Hodnota bitd SUW 0 tedy
odpovida 1 kvantu.

SIJW =2xSIW.1 + SUIW.0 + 1

Tedy pro hodnotu bitd SJW v registru 0 je hodnota délky SJW 1.

Bit BTR1 7 5 3 | 2 | 1 | o
Vypocteno 0x1C
Bindrné 0 0 1 | 1 | o | o
Polozka SAM TSEG2 TSEG1
Cést 0 0x01=1d 0x0C = 12d

Vypoctena byla hodnota 0x1C, po pfevodu do binarni podoby a rozdéleni na ¢asti dle mapy registru
ziskame hodnoty:

TSEG1 = 8xTSEG1.3 + 4xTSEG1.2 + 2xTSEG1.1 + TSEG1.0 + 1

Tedy pro hodnotu bitdl TSEG1 = 12 v registru, je hodnota délky TSEG1 v kvantech je rovna 13. Opét plati ze 0
v registru odpovida nejmensi mozné délce — tedy jednomu kvantu.

TSEG2 = 4xTSEG2.2 + 2xTSEG2.1 + TSEG2.0 + 1
Tedy pro hodnotu bitdl TSEG2 = 1 v registru, je hodnota délky TSEG2 2.

V konfiguraénim souboru X2CAN.cfg programu PP2CAN Ize najit sekci USR_TIMING. Upravme ji podle
vypoctenych hodnot. Parametry jsou skute¢né hodnoty délicky/kvant. Parametr PRSEG neni pro pfevodnik
USB2CAN pouzit.

[USR_TIMING]
BRP=2
SJW=1
PRSEG=0
PHSEG1=13
PHSEG2=2
SAM=No

V programu PP2CAN je obsazen tento kod:

tl = (UserTiming.SJW-1) << 6;
t1 += ((UserTiming.BRP-1)& Ox3F);
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if(UserTiming.SAM) t2 = 0x80;

else t2 = 0x00;

t2 += (((UserTiming.PHSEG2-1)8&0x07)<<4);
t2 += ((UserTiming.PHSEG1-1)&0x0F);

Tedy je provadén zpét prfepocet na hodnoty v registrech z délky kvant.
Z toho je zfejmé, ze pfi tomto nastaveni se vypoctou zpétné hodnoty

tl = oxoe1
t2 = ox1C

Zkusme néjakou nestandardni rychlost. V ojedinélych pfipadech Ize narazit na rychlost CANu ozna¢enou 667k.
Realné se jedna o rychlost 666,6666...... kbit.

Stranka www.bittiming.can-wiki.info nam vypocte hodnoty: BTRO = 0x00, BTR1 = 0x09

Bit BTRO 7 | 6 s | 4 | 3 | 2 | 1 | o
Vypocteno 0x00
Binarné o | o o | o | o | o | o | o
Polozka SIW BRP
Cast 0x00 = 0d 0x00 = 0d

SJW je tedy rovno 1, BRP je také rovno 1.

Bit BTR1 7 6 | 5 | 4 3 | 2 | 1 | o
Vypocteno 0x09
Binarné 0 o | o | o 1 | o | o | 1
Polozka SAM TSEG2 TSEG1
Cast 0 0x00 = 0d 0x09 = 9d

TSEG2 je tedy rovno 1, TSEG1 je rovno 10 (dekadicky).
PFislusna sekce je pak nastavena takto:

[USR_TIMING]
BRP=1
SJW=1
PRSEG=0
PHSEG1=10
PHSEG2=1
SAM=No

Program PP2CAN nedovoluje nestavit automaticky po startu nestandardni hodnoty rychlosti. Proto odpojte
prevodnik USB2CAN od CAN sbérnice,oteviete program PP2CAN, nastavte rychlost CANu na volbu USER_TM.
Prevodnik se nastavi a je mozné jej nastavit na méfenou CAN sbérnici.

_JLength G SEMD: porfl1

lard/Extended |
- 0

PFi pouziti vlastniho programu s vyuzitim X2CAN API pro pfevodnik USB2CAN se pouziva pro nastaveni funkce
UsrCANSpeedPrepare a pfi volani USB2CAN_Open se jako hodnota rychlosti pouzije hodnota SPEED_USR.
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